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Chapter 2 - Initial assessment, investigation and staging

2.1 What is the role of breast magnetic resonance imaging (MRI) in the pre-operative
staging of patients with biopsy proven ductal carcinoma in situ (DCIS) or invasive

breast cancer?

Short Summary

MRI for detecting DCIS

Outcome data was identified from two case control studies and four case series, with a
relatively high degree of consistency in results. However, data need to be interpreted with
caution because of the limitations of the studies, low evidence levels and small sample sizes.

There is good evidence from retrospective case control studies that MRI can complement
mammography in guiding surgical treatment of DCIS by providing better assessment to the
extent of the lesion. 26/30 (86.7% sensitivity) lesions were detected by MRI as well as 8
lesions without mammographically detected microcalcification. In 7/30 cases MRI showed
tumour extent accurately compared with mammography, and the combined diagnosis
improved the accuracy of evaluating tumour extent. (Shiraishi, 2003).

The sensitivity of MRI for detecting DCIS is lower than that achieved for invasive breast
cancer. However, contrast enhanced MRI can show foci of DCIS that are mammographically
occult. The MRI technique is of complementary value for a better description of tumour size
and detection of additional malignant lesions (Francescutti, 2002).

There is some evidence from case series that MRI is significantly more sensitive than
mammography in DCIS detection. In women with known or suspected DCIS, MRI may have
an important role in assessing the extent of disease in the breast (Menell, 2005).

MRI for detecting invasive breast cancer
The outcome data was identified from one systematic review, nine case control studies and
11 case series, with a relatively high degree of consistency in results.

Data need to be interpreted with caution because of the limitations of the studies, low
evidence levels and small sample sizes.

Studies consistently demonstrate moderate to high sensitivity (75-100%) and specificity (82-
100%) for breast MRI in detecting multicentric tumour foci in fibroglandular or dense breasts
(Blue Cross/Blue Shield-TEC Review, 2004 and Del et al. 2007). MRI will detect additional
mammogram-occult foci greater than 2 cm from the index cancer in approximately 10% of
women. These additional foci are similar to those detected by mammography and are
therefore likely to be associated with an increased risk of local recurrence for breast
conserving surgery (Schnall et al. 2005). In patients eligible for breast conserving surgery,
MRI is more accurate than conventional imaging in the assessment of tumour extent in one
out of four patients (23%) and had a significantly higher yield than mammography of
confirmed invasive lobular cancers (Deurloo et al. 2006).
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Patients who are likely to benefit from MRI are those with dense breasts on mammography,
lobular carcinoma and occult primary tumour. In non-fatty breasts ultrasound and MRI were
more sensitive than mammography for invasive cancer, but both MRI and ultrasound involved
a risk of overestimation of tumour extent. Contrast enhanced MRI has the lowest false-
negative rate in detecting invasive lobular carcinoma and has the highest accuracy in
measuring the size of the invasive lobular carcinoma (Boetes et al. 2004). MRI has been
shown to detect occult invasive breast cancers with the sensitivity of 97%-100%. However,
intraductal component of breast cancer is more accurately detected by ultrasound than MRI.
MRI provided superior correlation between tumour size and pathology. Combined
mammography, clinical examination and MRI was more sensitive than any ther individual test
or routine triad (Chung et al. 2005).

Axillary lymph nodes can be evaluated as part of an MRI-mammography study without
substantial increase in examination time, and provide information about the localisation of
possible metastatic lymph nodes. Using dynamic contrast enhanced imaging an 83%
sensitivity and a 90% specificity for the presence of lymph node metastases was found with
the chosen threshold of abnormal signal intensity increase. There was a poor correlation with
metastases (sensitivity 63% and specificity 80%) when the size and shape of the axillary
lymph nodes in MRI were used as criteria. These results are comparable to computerised
tomography (CT) examinations of the axilla but are poorer than the results from ultrasound
examination. Axillary lymph nodes showed contrast enhancement in both axillary lymph node
dissection (ALND)-positive and ALND-negative patients, but enhancement was stronger and
more rapid in patients with metastases (Kvistad et al. 2004).

The evidence about when the decision to change treatment (which was based on MRI/rates
of mastectomy/procedures initiated by MRI investigation) reported that between 2% and 15%
of patients otherwise eligible for breast conserving surgery who have had an MRI as part of
their staging workup, would have a multicentric tumour not found by conventional
preoperative staging workups. These percentages may be higher for patients with DCIS or
invasive lobular cancer. Patients' treatment was changed to mastectomy based on MRI
findings in 7% of the patients. In anticipation of breast conserving surgery or no surgery after
mammography and clinical examination in 96 breasts, additional tumour was found by MRI in
30 cases (Blue Cross/Blue Shield-TEC Review, 2004; Bremner et al. 2007; Del et al. 2007).

Breast MRI is accurate in staging extent of disease in the breasts of patients with histological
grade 3 tumours. In 10 patients with histological grade 1 tumours, the MRI findings
overestimated their disease. In 11/115 patients, the primary tumour or a second tumour was
only seen by MRI. In 170 patients MRI detected 96% multifocal disease and 95% of
multicentric disease, whereas mammography detected 37% and 18% respectively and
ultrasound detected 41% and 9% respectively. All bilateral breast cancers were seen on MRI.
Both mammography and ultrasound detected 56%. Additional malignant foci detected on MRI
identified unsuspected multifocal, multicentric or bilateral breast cancer resulting in necessary
changes in treatment (Schelfout et al. 2004).

The evidence about tumour recurrence showed that preoperative MRI of the breast is

effective in patients with histopathologically verified breast cancer, for local staging. The
ipsilateral breast tumour recurrence is significantly higher in women with breast conserving
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surgery and no staging with MRI. Metachronous contralateral carcinoma has occurred
significantly more in patients without preoperative MRI staging (Fischer et al. 2004).

PICO
Population Intervention Comparison Outcome
Patients with MRI Breast Mammography e Sensitivity
early, invasive MRI Axilla USS e Specificity
breast cancer who PET e Incidence of
have not yet Scinti-mammography decisions to change
received definitive treatment based on
surgery MRI
¢ Rates of mastectomy
provoked by MRI
Patients with MRI breast Mammography « Sensitivity
DCIS who have « Specificity
received definitive USS «Incidence of
surgery. decisions to change
treatment based on
MRI information
« Rates of Mastectomy
(provoked by MRI)
« Procedures provoked
by MRI

This PICO table was used to generate the search strategy used to search the literature for
this question, see Appendix A

Evidence Summary

Invasive Breast Cancer:

The body of evidence for this topics consists of one systematic review, 9 case control studies
and 11 observational studies - case series, with a relatively high degree of consistency in
results.

All studies had comparable patient groups, good quality evidence was found comparing listed
interventions.

Data needs to be interpreted with caution due to the limitations of the studies, low evidence
levels and small sample sizes.

Studies consistently demonstrate moderate to high sensitivity (75-100%) and specificity (82-
100%) for breast MRI in detecting multicentric tumour foci in fibroglandular or dense breasts.

Axillary lymph nodes can be evaluated as a part of an MR-mammography study without
substantial increase in examination time, and provide information about the localisation of
possible metastatic lymph nodes.

Patients' treatment was changed to mastectomy based on MRI findings in 7% of the patients.

Sensitivity and Specificity (improved detection)
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There is strong evidence from systematic review that MRI of the breast has a better sensitivity
for identifying multicentric breast tumours compared to the current presurgical evaluation.
Approximately 2% to 15% of women who appear eligible for BCT would have multicentric
disease detected on MRI and might be considered for mastectomy instead of BCT. These
percentages of multicentric disease appear somewhat higher among subgroups of patients
with either ductal carcinoma in situ (20-28%) or infiltrating lobular carcinoma (17-40%).
Studies consistently demonstrate moderate to high sensitivity (75-100%) and specificity (82-
100%0 for breast MRI in detecting multicentric tumour foci. Positive predictive values (PPV)
range from 50% to 100%, although the 3 most representative studies found a PPV for MRI of
67% to 100%. (Blue Cross/Blue Shield-TEC Review, 2004).

There is consistently good evidence from prospective cohort studies that preoperative MRI in
patients eligible for BCT is more accurate than conventional imaging in the assessment of
tumour extent in one out of four patients (23%). Patients <58 years old with irregular lesion
margins at mammography and discrepancy in tumour extent by more than 10 mm between
ultrasonography and mammography had a 3.2 X higher chance of accurate assessment at
MRI (positive predictive value 50%, negative predictive value 84%, p=0.0002). (Deurloo et al.
2006).

Consideration needs to be given to integration of breast MRI into the pre-treatment evaluation
of women seeking BCT. MRI had a significantly higher yield of confirmed cancer ILs than
mammography (0.18 (95%CI: 0.142-0.214) for MRI versus 0.072 (95%Cl: 0.050-0.100) for
mammography). The cancer ILs detected by MRI alone appeared to be similar to those
detected by mammography with respect to size and histology. The percentage of biopsies of
ILs that resulted in a cancer diagnosis was similar between the modalities (MRI 0.72 (95%Cl:
0.6-0.81); Mammography 0.85 (95%Cl: 0.62-0.96)). The results demonstrate that MRI will
detect additional mammogram occult foci greater than 2 cm from the index cancer in approx.
10% of women. These additional foci are similar to those detected by mammography and are
therefore likely to be associated with an increased risk of local recurrence for BCT. (Schnall et
al., 2005).

There is further evidence that in non-fatty breasts US and MR imaging were more sensitive
than mammography for invasive cancer, but both MR imaging and US involved risk of
overestimation of tumour extent. Combined mammography, clinical examination and MR
imaging were more sensitive than any of other individual test or combination of tests.
Mammographic sensitivity decreased from 100% in fatty breasts to 45% in extremely dense
breasts. Mammographic sensitivity was highest for invasive ductal carcinoma (IDC) in 81% of
cases versus 34% of cases of invasive lobular carcinoma (ILC) (p<0.001) and 55% in ductal
carcinoma in situ (DCIS) (p<0.01) .

US showed higher sensitivity than mammography in IDC depicting 94% of cases, and for ILC
86% of cases (p<0.01) and DCIS respectively, 47% (p<0.01). MR showed higher sensitivity
than mammography for all tumour types (p<0.01) and higher sensitivity than US for DCIS —
89% of cases (p<0.01) and depicting 95% cases of IDC and 96% of ILC cases. Additional
tumour was detected ion 18% of breasts by US and 30 at MR. Extent was overestimated in
12% at US and 29% at MR. Combined mammography, clinical examination, US, and MR
detected additional tumour in 12% breasts and led to an overestimation of extent in 6%. US
showed no detection benefit after MR imaging. (Berg et al., 2004).
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Specificity and sensitivity for incidentally detected lesions in the ipsilateral or contralateral
breast as reported in a large retrospective cohort study found that lesions in a different
quadrant from the main lesion, are smaller than 10 mm in diameter, and show persistent
enhancement on MR imaging suggest benign lesions. Therefore, patients with such lesions
could avoid unnecessary surgical procedures unless lesions are proved to be malignant by
cytology or biopsy. Lesions of over 10 mm tended to be malignant (11/16 ; 69%), whereas
those equal or less than 5 mm tended to be benign (17.5; 71%; p<0.05). Lesions in the same
quadrant as the main lesion tended to be malignant (20/27.5; 73%), whereas those in a
different quadrant tended to be benign (17.5/20.5; 85%; p<0.001). Lesions with early peak of
enhancement tended to be malignant (20/25; 80%), whereas those with persistent
enhancement tended to be benign (20/23; 87%; p<0.001). (Hidetake et al., 2006).

The intraductal component of breast cancer is more accurately detected by US than MRI
according to evidence from a retrospective cohort study. However, when US and MRI were
used to diagnose the Intraductal component the results correlated well with histopathological
findings. Sensitivity, Specificity and Accuracy were 57.1%, 84.2% and 78.7% respectively for
US and 50%, 89.5% and 65.9% for MRI. When both US and MRI were used Sensitivity,
Specificity and Accuracy were 75%, 84.2% and 78.7% respectively. (Sundararajan et al.,
2006).

Good evidence regarding the sensitivity and specificity of MRI in the detection of multiple
malignant foci in fibroglandular or dense breasts comes from a prospective case control
study. According to this study, breast MRI is more sensitive than mammography (MX) for the
detection of multiple malignant foci in fibroglandular or dense breast. Mammography missed
larger and more invasive cancer foci than MRI. A relative low PPV is a problem for both
techniques. Of 99 breasts , pathologic findings revealed 52 unifocal, 29 multifocal and 18
multicentric cancers for a total of 188 malignant focis (158 invasive and 30 in situ). Overall
sensitivity was 66% (124/188) for mammography and 81% (152/188) for MRI (p< 0.001) in
favour of MRI. Sensitivity for invasive foci was 72% for mammography and 89 % for MRI (p<
0.001) in favour of MRI. Sensitivity for in situ foci was 37% for mammography and 40 % for
MRI (p>0.05) no significant difference. Malignant foci missed by mammography: 64; MRI 36,
with median diameters of 8 mm for MX and 5 mm for MRI (p=0.033) in favour of MRI. Overall
Positive Predictive Value (PPV) was 76% for MMG and 68% for MRI, not significant. In
breasts with fatty patterns sensitivity was 75% for MMG and 80% for MRI, not significant; PPV
75% and 65% respectively, not significant. In breasts with fibroglandular or dense patterns
sensitivity was 60% for MX and 81% for MRI, (p<0.001) in favour of MRI and PPV was 78%
and 71% respectively, not significant. (Sardanelli et al., 2004).

There is good evidence that MRI provided superior correlation between tumour size and
pathology (Spearman correlation coefficient between tumour size on ultrasound and MRI with
pathology was .19 (p=.5) and .88 (p<0.001) respectively. (Kepple et al., 2005).

Lower quality evidence shows that, in patients with ILC, MRI has a higher sensitivity than
other imaging modalities and is able to accurately delineate multifocal disease not evident on
conventional imaging, and is therefore a useful tool for accurate staging prior to surgery. MRI
identified all the patients with subsequently histologically proven multifocal disease, with PPV
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of 100% and NPV of 55.6%. Management was changed in 24% of the cases following MRI.
(Kneeshaw et al., 2003).

This evidence is corroborated by further retrospective case series which shows that in
comparison with US and MX contrast enhanced MR has the lowest false-negative rate in
detecting ILC and has the highest accuracy in measuring the size of the ILC. MR could play a
key role in the pre-operative work-up for accurate tumour size determination. (Boetes et al.,
2004).

Also, mammography alone is not enough in detecting, and especially in the staging of ILC.
Differences between Radiologists, proved to be responsible for the non-detections of ILCs on
mammography or treatment delay. The understaging of ILC by mammography can have a
serious influence on the clinical management of patients with ILC. 35% to 37% were
understaged, the largest differences between radiologists were found in the breast imaging
reporting and data system (BIRADS) classification and staging performance. Compared to the
pathological findings, Radiologist 1 staged 60% correct, overstaged 3% and understaged
37% in Session A and similar percentages in Session B. Radiologist 2 staged 60% correct,
overstaged 5% and understaged 35% in Session A and respectively 52%, 0%, 48% in
Session B. Radiologist 1 differed in 17% patients between two sessions, Radiologist 2 in
21%. Intra-observer variation for staging was k=0.66 and k=0.70, respectively for both
Radiologists. The k value for interobserver agreement was 0.46 and 0.65 comparing Sessions
A and B. In the BIRADS classification, Radiologist 1 differed in 26% of patients between the
two sessions and Radiologist 2 in 21% of patients. Comparing the results of both Radiologists
from Session A and B resulted in 29% and 31% differences respectively. The k value for intra-
observer variation was 0.42 and 0.68 respectively. Interobserver agreement was k=0.45 and
0.50 comparing the BIRADS classification for Sessions A and B respectively. (Veltman et al.,
2006).

Further lower quality evidence from case series suggests that MRI is more accurate than US
and clinical examination, both of which underestimated tumour size. MRl and mammography
are more accurate in estimating tumour size. MRI detected 21 of the 22 ILCs while
mammography and US detected 16 and 20 respectively. Clinical examination detected 19
tumours. There was a significant difference in clinical and histological size (p=0.0038) with
clinical examination underestimating tumour size in 63% of patients. There was no significant
difference between mammographic and histological size (p=0.3894).There was a significant
difference between US and histological size (p=0.0003), with US underestimating size in 90%
of patients. There was no significant difference between MRI and histological size (p=0.6288).
(Francis et al., 2001).

MRI may play an important role in the evaluation of patients with ILC, which is often difficult to
diagnose on clinical examination and conventional imaging and more likely occur in multiple
sites and in both breasts. However, false-negative MR findings do occur in a small
percentage of ILC. MR findings of unifocal, multifocal, single quadrant and multi quadrant
disease were correlated with other imaging techniques and compared with histological
findings. Most ILC presented on MRI as a single speculated/irregular, inhomogeneous mass
(pattern 1, n=12) or as a dominant lesion surrounded by multiple small enhancing foci (pattern
2, n=8). Multiple small enhancing foci with interconnecting enhancing strands (pattern 3) and
an architectural distortion (pattern 4) were both described in three cases. There was one case
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of a focal area of inhomogeneous enhancement (pattern 5) and one normal MR examination
(pattern 6). Unifocal and multifocal lesions were identified on MRI in four patients with normal
conventional imaging. In nine women, multiple additional lesions or more extensive
multiquadrant disease were correctly identified only on MRI. ( Schelfout, 2004).

Axillary Node Staging

There is good evidence that axillary lymph nodes can be evaluated as a part of an MR-
mammography study without substantial increase in examination time, and provide the
surgeon with knowledge about the localisation of possible metastatic lymph nodes. Using
dynamic contrast enhanced imaging, a 83% sensitivity and a 90% specificity for the presence
of lymph node metastases was found with the chosen threshold of abnormal signal intensity
increase. When using a signal intensity increase in the lymph nodes of >100% during the first
postcontrast image as a threshold for malignancy, 57/65 patients were correctly classified
(sensitivity 83%, specificity 90%, accuracy 88%). These results were not improved when lymph
node size and morphology were used as additional criteria. When combining enhancement
patterns (signal intensity increase) and morphological criteria of the tumour to improve
specificity of the method, the sensitivity decreased to 65%, without significant increase in
specificity. Using the size and shape of the axillary lymph nodes in MR images as a criteria
correlated poorly to the presence of metastases, with a sensitivity of 63% and a specificity of
80%. These results are comparable to CT examinations of the axilla but are poorer than the
results from ultrasound examination. Clinical evaluation had a very low sensitivity of 25%, and
was found to be an inaccurate method for detection of axillary lymph nodes metastases.
Axillary lymph nodes showed contrast enhancement in both ALND-positive and ALND-
negative patients, but enhancement was stronger and more rapid in patients with metastases,
and on average reached a peak value during the first 57s after contrast injection. Axillary
lymph nodes can be evaluated as a part of an MR-mammography study without substantial
increase in examination time, and provide the surgeon with knowledge about the localisation of
possible metastatic lymph nodes. (Kvistad et al., 2004).

There is also fairly good evidence to suggest the feasibility of semi automated, non-invasive
nodal cancer staging using a nonoparticle enhanced lymphotropic magnetic resonance
(LMRI) technique. Nanoparticles traced by MRI displayed an abnormal pattern when there
was metastases in the nodes and a computer software recognises this abnormality. Unique
magnetic tissue parameters were found, which accurately distinguished metastatic form
normal nodes with an overall sensitivity of 98% and specificity of 92%. The parameters can
be applied to data sets in a semi automated fashion and used for 3D reconstruction of
complete nodal anatomy for different primary cancers. (Harishinghani et al., 2004).

Incidence of Decision to Change Treatment Based on MRI / Rates of Mastectomy /
Procedures Provoked by MRI

There is strong evidence that the moderate specificity and relatively low PPV of MRI findings
underscore the importance of performing image-guided biopsy of such lesions to confirm
malignancy before committing the patient to mastectomy. If presurgical biopsy of multicentric
foci is not performed, there is the distinct possibility of performing mastectomy when, in fact,
no multicentric disease exists and there would be no possible long-term benefit to the patient.
Between 2% and 15% of patients otherwise eligible for BCT who have had an MRI as part of
their staging workup, would have multicentric tumour not found by conventional preoperative
staging workups. These percentages may be higher for patients with DCIS or Infiltrating
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Lobular Carcinoma.Patients' treatment was changed to mastectomy based on MRI findings in
7% of the patients. Of the total 13 patients who underwent mastectomy because of MRI
findings, it appears that at least 2 of these were the result of false-positive MRI findings that
were presumably not confirmed by preoperative MRI-guided biopsy. Potential benefits of
breast conservation surgery are lower using MRI information to guide surgical treatment.
Some studies point out that there is a harm of performing mastectomy for false-positive MRI
findings when preoperative biopsy is not used for confirmation. There is strong evidence from
systematic reviews comparing outcomes of mastectomy versus BCT for early stage breast
cancer, that there is no significant difference in overall or disease-free survival during
intermediate or long-term follow-up. (Blue Cross/Blue Shield-TEC Review, 2004).

There is good evidence from prospective cohort studies that, in anticipation of BCT or no
surgery after mammography and clinical examination in 96 breasts, additional tumour was
found by MRI in 30 cases, which altered surgical approach. (Berg et al., 2004).

There is good evidence from a retrospective cohort study that Breast MRI does change
surgical management by detecting additional malignancies. Breast MRI is accurate in staging
extent of disease in the breast in patients with High-grade (HG) tumours. The size of the
tumour on MRI correlated with the pathologic size for HG tumours (HG R=0.76 vs. LG
R=0.45, p=0.033). Mastectomy was performed in 53 patients. In 10 patients with LG tumours,
the MRI findings overestimated their disease. In 11 out of 115 patients, the primary tumour or
a second tumour was only seen by MRI. (Blair et al., 2006).

This concurs with evidence from a large prospective case control study that pre-operative
MRI is an important adjunct to conventional imaging in loco-regional staging of breast cancer
and a useful tool in treatment planning. In 170 patients MRI detected 96% of multifocal
disease and 95% of multicentric disease, whereas MX detected 37% and 18% respectively
and US detected 41% and 9% respectively. All bilateral breast cancers were seen on MRI.
Both MX and US detected 56%. Findings of more extensive disease and unsuspected
multiple foci were identified on MRI only. Additional malignant foci detected on MRI identified
unsuspected multifocal, multicentric or bilateral breast cancer resulting in necessary changes
in therapeutic strategy (60 of the 204 patients). Nine unnecessary wider excisions and 3
unnecessary FNA/core biopsies were performed because of MRI overestimation of number or
size of malignant lesions. Correlation between histopathology and MRi was far better than MX
and US, in diameter of malignant lesions. The PPV was best for MRI (R? 0.56). The
predictions of MX and US were similar (0.37 and 0.35 respectively). ( Schelfout et al., 2004).

MRI has been shown to detect occult invasive breast cancers with the sensitivity of 97%-
100%. Mammography and ultrasonography does not accurately assess the extent of DCIS
which results in a high re-operation rate. Breast MRI can improve surgical planning in women
with DCIS, improving the adequacy of initial treatment while reducing re-operation. In the
study of 54 patients with predominantly DCIS, MRI altered surgical management in 26% of
patients; unilateral changed to bilateral mastectomy (5); lumpectomy or re-excision to
mastectomy (3); unilateral lumpectomy or mastectomy had additional biopsies for lesions in
the ipsilateral or contralateral breast (6). There were 8 true-positives and 7 false-positives;
sensitivity 86%, PPV 84%; MRI changed the surgical management to more appropriate
therapy in 15% of patients, avoiding additional surgery while 11% underwent negative
surgical interventions. (Chung et al., 2005).
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Further evidence from a retrospective case series shows that patients who desire Breast
Conserving Therapy (BCT) should undergo MRI mammography before biopsy of a category
4/5 mammogram or immediately after a positive FNA biopsy result of a palpable mass.
Prebiopsy or preoperative MRI mammography changed surgical management in 13/27 (48%)
patients with breast cancer by discovering multicentric cancers or more extensive cancer.
9/27 patients with positive FNA biopsy results of palpable masses underwent preoperative
MRI; 6/9 patients ipsilateral multicentric cancers or more extensive cancer was discovered
that necessitated mastectomy rather than breast conservation. 18/27 patients had a category
4/5 mammograms. 10 of these patients had stereotactic biopsies followed by MRI; 4/10 had
changes on the MRIs that required mastectomy rather than breast conservation. 8/27 patients
had MRI before stereotatic biopsy; 3/8 patients had MRI abnormalities that required
mastectomy. One patient had contralateral, multicentric cancers not seen on conventional
mammography, necessitating bilateral mastectomies. (Bagley et al. , 2004).

Lower quality evidence shows that breast MRI is useful in diagnosis, staging and surgical
management of ILC. Enhancement at MRI was seen for all 35 cancers. It was focal for 24
patients, regional for 10 and diffuse for 1. Malignancy was shown in 33 patients. For 11
patients, the MRI staging was positive finding 8 new cancers. MRI had an impact on the
management of 11 patients (33%). MRI was beneficial in 8 of 11 patients (confirmed original
BCT management in 3 cases, conversion to mastectomy in 3 cases, contralateral
lumpectomy in 2 cases).MRI caused benign lesions to undergo biopsy in 3 patients
(overestimated). (Fabre Demard et al., 2005).

Other Reported Outcomes - Tumour Recurrence

There is good evidence from a large retrospective cohort study that preoperative MR of the
breast is recommended in patients with histopathologically verified breast cancer, for local
staging. The in-breast tumour recurrence is significantly higher (p<0.001) in women with BCT
and no staging with MRI. All cases had a conformity of histology and tumour localisation
between primary index and tumour recurrence. Metachronous contralateral carcinoma has
occurred significantly more in patients without pre-operative MRI staging. Tumour recurrence
was detected between 6 and 45 months after surgical treatment. Contralateral cancer was
detected 14 to 52 months after surgical treatment. (Fischer et al., 2004).

DCIS:

Evidence Summary

The outcomes of interest reported are Sensitivity and Specificity and incidence of decision to
change treatment based on MRI, rates of mastectomy provoked by MRI and procedures
provoked by MRI.

All studies had comparable patient groups, good quality evidence was found comparing listed
interventions. The studies were designed to address comparatively Mammography (MX),
Ultrasonography (US), Clinical Examination (CE), Magnetic Resonance Imaging (MRI) vs.
Histopathological findings in women with newly diagnosed Ductal Carcinoma In Situ (DCIS)

The outcomes of interest reported are Sensitivity and Specificity and incidence of decision to
change treatment based on MRI, rates of mastectomy provoked by MRI and procedures
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provoked by MRI. No study was found that addressed cost effectiveness or health economics.
Some studies mentioned cost effectiveness but not in an assessable evidence level.

There is a high degree of consistency, with all studies reporting similar findings.

The sensitivity of MRI for DCIS detection is lower than that achieved for invasive breast
cancer.

There is some evidence from case series that MRI is significantly more sensitive than
mammography in DCIS detection. In women with known or suspected DCIS, MRI may have
an important role in assessing the extent of disease in the breast.

Tumour size measured at MRI did correlate with histopathologic size, but in contrast to
mammography MRI tended to overestimate the tumour extent.

Sensitivity and Specificity (improved detection)

There is good evidence from retrospective case control studies that MRI can complement
mammography in guiding surgical treatment of DCIS by providing better assessment to the
extent of the lesion. 26/30 (86.7% sensitivity) were detected through the MRI as well as 8
lesions without mammographically detected microcalcification. In 7/30 cases MRI showed
tumour extent accurately compared with mammography, and the combined diagnosis
improved the accuracy of evaluating tumour extent. (Shiraishi et al., 2003).

lintensity-modulated parametric mapping technique for breast MRI resulted in the highest
detection rate for the DCIS cases. Furthermore, the parametric mapping technique identified
all intermediate and high-grade DCIS lesions, suggesting that a negative MRI using the
parametric mapping technique may exclude intermediate and high-grade DCIS. With the use
of a kinetic curve shape analysis, MRI classified 7/14 lesions (50%) as suspicious, including
four with initial-rapid/late-washout and three initial-rapid / late-plateau. Using morphologic
criteria, MRI classified 10/14 (71%) as suspicious., with the most prominent morphologic
feature being a regional enhancement pattern. Using the intensity modulated parameteric
mapping technique, MRI classified 12/14 cases (86%) as suspicious. Parametric mapping
identified all intermediate and high-grade DCIS lesions. (Mariano et al., 2005).

There is also fairly good evidence that there are features that help differentiate high-grade
DCIS from invasive carcinoma on MRI. High-grade DCIS is significantly more likely to show
focal branching pattern (p=0.003) or to have an irregular contour (p=0.003) compared with
invasive disease. All though of marginal statistical significance, DCIS lesions are more likely
to have a lower morphological score than invasive carcinoma (p=0.006), whilst the latter is
more likely to show ring enhancement (p=0.007). (Groves et al., 2005).

The sensitivity of MRI for DCIS detection is lower than that achieved for invasive breast
cancer. However, contrast enhanced MRI can depict foci of DCIS that are mammographically
occult. The MRI technique is of complementary value for a better description of tumour size
and detection of additional malignant lesions.On MRI, 21/22 (95%) DCIS lesions showed
contrast enhancement. 14/15 (93%) pure DCIS lesions demonstrated respectively a low (3),
undeterminate (5), and strong (6) enhancement. Morphologically, the enhancing lesion was
focal in 7, segmental in 4 and with linear branching in 3 cases. Wash out was found in 4
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cases, plateau curve in 8 and Type | curve in 2 cases. Multifocality was present in 5 cases.All
DCIS with associated microinvasion demonstrated contrast enhancement: 1/7 cases showed
a low enhancement, 2/7 showed an indeterminate enhancement and 4/7 showed a strong
enhancement. Morphologically, the enhancing lesion was focal in 3/9, segmental in 5 and with
linear branching in 1 case. The wash out was demonstrated in 3/7 cases, plateau curve in 3
and Type 1 curve in 1 case. Multifocality was present in 3 cases. (Francescutti et al., 2002).

There is some evidence from case series that MRI is significantly more sensitive than
mammography in DCIS detection. In women with known or suspected DCIS, MRI may have
an important role in assessing the extent of disease in the breast. Of 33 breasts involved,
DCIS was discovered by MRI alone in 21 (64%), by both MRl and mammaography in 8 (24%)
and by mammography alone in 1 (3%), DCIS found at mastectomy without findings of
mammography or MRI in 3 breasts (9%). MRI had significantly higher sensitivity than
mammography for DCIS detection (29/33 = 88% vs. 9/33 = 27%; p<0.00001). Multiple sites of
disease were present in 5 breasts, better demonstrated with MRI in 3, mammography in 1,
and equally by both in 1. The predominant enhancement pattern of DCIS on MRI was linear /
ductal in 18/29 breasts (62%); mammography found calcifications associated with DCIS in 8/9
(89%). The nuclear grade of DCIS found with MRI and mammography was similar; size of
lesion was larger on MRI; breast density did not impact results. (Menel et al. |, 2005).

Both DCIS and DCIS with small invasive carcinoma can be adequately visualised on MRI.
Tumour size measured at MRI did correlate with histopathologic size, but in contrast to
mammography MRI tended to overestimate the tumour extent. Mammographic rate of
detection for DCIS was 84/52 (90%) and for DCIS with small invasive carcinoma 10/12 (83%).
MRI revealed 1 false negative case and the rate of detection for DCIS was 16/17 (94%).
Correlation of mammographic size with histopathologic size was r = .44 (p< .01) and r =
.49(p< .03) for MRI. Mammography underestimated the lesion size by 5 mm or more in 47%,
whereas with MRI size was adequately assessed in 43% and overestimated in 38%. (van der
Velden et al., 2006).

Incidence of Decision to Change Treatment Based on MRI / Rates of Mastectomy /
Procedures Provoked by MRI

No study was found that addressed incidence of decision to change treatment, provoke
additional procedures or determine a change in the rates of mastectomy based on MRI for
DCIS.
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Evidence Tables — Invasive Breast Cancer

Magnetic Resonance Imaging of the Breast for Preoperative Evaluation in Patients with
Localized Breast Cancer: Blue Cross and Blue Shield Association 2004: Technology
Evaluation Center (Tec) Assessment Programme Volume 18, No.8, 2004.

Design: Systematic Review Evidence Level 1++

Country: International

Inclusion criteria: Diagnostic performance of MRI: articles pertaining to use of Contrast
Enhanced MRI in humans for staging breast cancer, evaluating the effectiveness of
preoperative MRI for early stage breast cancer (I or Il), Trials on modified radical mastectomy
vs. breast conservation therapy with respect to local recurrence, distant recurrence, or survival.
Clinical outcomes relating to treatment decisions: study population followed prospectively,
randomized and controlled, study effect on survival, local recurrence or distant recurrence,
standard preoperative staging evaluation

Exclusion criteria Single case reports

Population: Patients with clinically localised early invasive breast cancer who have not yet
received definitive surgery, considered eligible for breast conservation therapy (BCT) and who
would prefer BCT instead of mastectomy.

Interventions: Breast MRI as an adjunct to conventional preoperative staging evaluation (eg.
Mammography, physical exam, and possibly ultrasound) to determine the extent of tumour in
the breast when conventional staging has deemed the patient eligible for BCT. The reference
standard for determining the diagnostic performance of preoperative evaluation for
identification of multicentric disease is histopathologic assessment.

Outcomes: The health outcomes considered in this assessment are survival, breast cancer
recurrence, breast conservation, disease-free survival (incorporating the overall risk of
recurrence) and locoregional recurrence (within the ipsilateral breast, chest wall, local lymph
nodes or skin at the surgical site)

Results

Sensitivity (improved detection)

There is strong evidence that MRI of the breast has a better sensitivity for identifying
multicentric breast tumours compared to the current presurgical evaluation. Approximately 2%
to 15% of women who appear eligible for BCT would have multicentric disease detected on
MRI and might be considered for mastectomy instead of BCT. These percentages of
multicentric disease appear somewhat higher among subgroups of patients with either ductal
carcinoma in situ (20-28%) or infiltrating lobular carcinoma (17-40%). Studies consistently
demonstrate moderate to high sensitivity (75-100%) and specificity (82-100%0 for breast MRI
in detecting multicentric tumour foci. Positive predictive values (PPV) range from 50% to
100%, although the 3 most representative studies found a PPV for MRI of 67% to 100%.

Incidence of Decision to Change Treatment Based on MRI

Between 2% and 15% of patients otherwise eligible for BCT who have had an MRI as part of
their staging workup, would have multicentric tumour not found by conventional preoperative
staging workups. These percentages may be higher for patients with DCIS or Infiltrating
Lobular Carcinoma.

Patients' treatment was changed to mastectomy based on MRI findings in 7% of the patients.
Of the total 13 patients who underwent mastectomy because of MRI findings, it appears that at
least 2 of these were the result of false-positive MRI findings that were presumably not
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confirmed by preoperative MRI-guided biopsy. Potential benefits of breast conservation
surgery are lower using MRI information to guide surgical treatment. Some studies point out
that there is a harm of performing mastectomy for false-positive MRI findings when
preoperative biopsy is not used for confirmation.

There is strong evidence from systematic reviews comparing outcomes of mastectomy versus
BCT for early stage breast cancer, that there is no significant difference in overall or disease-
free survival during intermediate or long-term follow-up.

Procedure Provoked by MRI

There is strong evidence that the moderate specificity and relatively low PPV of MRI findings
underscore the importance of performing image-guided biopsy of such lesions to confirm
malignancy before committing the patient to mastectomy. If presurgical biopsy of multicentric
foci is not performed, there is the distinct possibility of performing mastectomy when, in fact, no
multicentric disease exists and there would be no possible long-term benefit to the patient.

OUTCOME OF | No. Studies | COMPARISON RESULT
INTEREST
Sensitivity 18 (n=1401) | MRI VS. current | MRI of the breast has a
(improved presurgical evaluation better  sensitivity  for
detection) identifying  multicentric
breast tumours
Sensitivity Moderate to high (75-
100%)
Specificity 82-100%
Positive Predictive | 50-100%
Values
Incidence of 2% to 15% of BCT
Decision to Change patients with
Treatment Based on multicentric breast
MRI tumours detected only
on MRI

General comments
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Deurloo, E.E., Klein Zeggelink, W.F.A., Jelle Teertstra, H., Peterse, J.L., Rutgers, E J Th,,
Muller, S.H., Bartelink, H., Gilhuijs, K.G.A., "Contrast-enhanced MRI in Breast Cancer Patients
Eligible for Breast-Conserving Therapy: Complementary Value for Subgroups of Patients", Eur
Radiol No. 16, pp692-701, 2006

Design: Prospective Cohort Study Evidence Level 2++
Country: Netherlands

Setting: Hospital

Inclusion criteria: Patients with early breast cancer, identified through fine needle aspiration or
core biopsy, eligible for BCT based on clinical examination and conventional imaging. All
patients underwent mammography and ultrasonography.

Exclusion criteria Not reported

Population: 165 patients with 166 malignant tumours (one patient with a bilateral tumour
confirmed at MRI)
Mean age was 55 years (range 28-86yrs).

Density at Mammography N % Suspicious Abnormality N %
Almost entirely fat 10 6% at mammography 158 | 95%
Scattered fibroglandular tissue | 65 39% | at ultrasonography 159 | 96%
Heterogeneously dense 79 48%
Extremely dense 12 7% Histological Type
Invasive Ductal Carcinoma 138 | 83%
Non-measurable Invasive Lobular Carcinoma 25 | 15%
at least one of two 31 19% | Ductal Carcinoma In Situ 3 2%
both mammography & |3 2% Tumour negative axilliary lymph | 132 | 80%
ultrasonography nodes
only at mammography 18 11% | Tumour positive axilliary lymph | 33 | 20%
nodes
only at ultrasonography 10 6% Tumour negative axilla 92 | 55%
Tumour positive axilla 74 | 45%
Interventions
BCT 135 81%
Mastectomy 31 19%
Sentinel Node Procedure 132 80%
Lymph Node Dissection 32 20%

Interventions: Pre-operative Breast MRI.

Outcomes: Correlation between imaging (Breast MRI) and pathology.

Assessment of complimentary value of MRl where conventional imaging underestimated or
overestimated tumour extent (by more than 10 mm compared with histology) and MRI assessed
the extent accurately.

Results

There is good evidence that preoperative MRI in patients eligible for BCT is more accurate than
conventional imaging in the assessment of tumour extent in one out of four patients (23%).
Patients <58 years old with irregular lesion margins at mammography and discrepancy in
tumour extent by more than 10 mm between ultrasonography and mammography had a 3.2 X
higher chance of accurate assessment at MRI (positive predictive value 50%, negative
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predictive value 84%, p=0.0002).

Complimentary value of MRI to determine tumour extent

Estimate Conventional imaging | MRI
Correct 117 (70%) 150 | 90%
Overestimate | 7 (4%) 6 4%
Underestimate | 42 (25%) 10 | 6%

Tumour extent measured at conventional imaqing and at MRI

. . . MRI
Conventional imaging Correct | Underestimation | Overestimation | Total
Correct 111 2 4 117
Underestimation 33 8 1 42
Overestimation 6 0 1 7
Total 150 10 6 166

Tumour extent measured at conventional imaqing and at MRI
(lesions eligible for BCT measurable at both mammography and ultrasonography)

. . . MRI
Conventional imaging Correct | Underestimation | Overestimation | Total
Correct 93 2 4 99
Underestimation 25 7 0 32
Overestimation 3 0 1 4
Total 121 9 5 135

General comments




Schnall, M.D., Blume, J., Bluemke, D.A., Deangelis, G.A., Debruhl, N., Harms, S., Heywang-
Korbrunner, S.H., Hylton, N., Kuhl, C.K., Pisano, E.D., Causer, P., Schnitt, S.J., Smazal,
S.F., Stelling, C.B., Lehman, C., Weatherall, P.T., Gatsonis, C. MRI Detection of Distinct
Incidental Cancer in Women with Primary Breast Cancer Studied in IBMC 6883, Journal of
surgical Oncology, no 92 pp. 32-38, 2005

Design: Prospective Cohort Study Evidence Level 2++
Country: International

Setting: Hospital

Inclusion criteria: women presenting with a suspicious or highly suspicious imaging finding
on conventional imaging (BiRads 4 and 5) or suspicious clinical findings requiring biopsy, in
whom the index lesion diagnosis was established to be cancer.

Exclusion criteria

Population: 426 women

Characteristics: Histology
Age: 52411 Invasive ductal (NOS) | 59.6%
Family history of breast CA 39.7% DCIS 14.3%
Index lesion size (mean) 24.7+1.3 | Invasive lobular 7.3%
mm

Index lesion (median) 18 mm Mixed lobular/ductal 11.7%
Index lesion palpable 51.4% Tubular carcinoma 2.1%
Index lesion visible on|88.5% Colloid carcinoma 1.4%
mammography

Other 3.6%

Interventions: Pre-operative Breast MRI.

Outcomes: Findings of incidental lesions; comparison of suspicious ILs on MRI with those
on biopsy; mammography density detected by mammography or MRI only; characteristics of
most advanced lesions.

Results: There is good evidence that consideration needs to be given to integration of
breast MRI into the pre-treatment evaluation of women seeking breast conservation therapy
(BCT). MRI had a significantly higher yield of confirmed cancer ILs than mammography (0.18
(95%CI: 0.142-0.214) for MRI versus 0.072 (95%CI: 0.050-0.100) for mammography). The
cancer ILs detected by MRI alone appeared to be similar to those detected by
mammography with respect to size and histology. The percentage of biopsies of ILs that
resulted in a cancer diagnosis was similar between the modalities (MRI 0.72 (95%Cl: 0.6-
0.81); Mammography 0.85 (95%Cl: 0.62-0.96)). The results demonstrate that MRI will detect
additional mammogram occult foci greater than 2 cm from the index cancer in approx. 10%
of women. These additional foci are similar to those detected by mammography and are
therefore likely to be associated with an increased risk of local recurrence for BCT.

Findings of Incidental Lesions

Findings by: mammography | MRI MRI only
Women with complete scans 417 423 423
Women with at least one IL 41 (9.8%) 129 (30.5%) | 101 (23.9%)
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Women with at least one suspicious IL

36(8.6%)

103 (24.3%)

83 (19.6%)

pathology data

Women with at least one suspicious IL+

20 (4.8%)

78 (18.4%)

61 (14.4%)

Percent verified by pathology 55.5% (20/36) | 75.7% 73.5% (61/83)
(78/103)
Women with verified cancer IL 17 56 41

Percent of cancer IL in biopsied women

85% (17/20)

72.8 (56/78)

67.2% (41/61)

Comparison of the population with suspicious IL on MRI with those who underwent

biopsy
. Suspicious | Suspicious IL
ﬁ_usplcwus IL with missing
with biopsy | biopsy
Number of women 103 78 25
Age (mean, SD) 54.3 (11) | 54.5 (11) | 53.4 (10) years
years years
Post menopausal (%of total; %missing of | 48 (46.6%; | 35 (44.9%; | 13 (52%; 0%)
total) Oo/o) Oo/o)
Family history of breast CA (%of total; | 38 (36.9%; |28 (35.9%; | 10 (40%; 0%)
Y%missing of total) 0%) 0%)
Index lesion size (mean, SD) 25.3 (2.7)mm | 26.4 (3) mm | 22.4 (6) mm
Index DCIS (%o0f total; Y%omissing of total) | 9 (8.7%; 0%) | 6 (7.8%; 0%) | 3 (12%; 0%)
IL size (mean, SD) 17.4 (17) mm | 18.8 (18) mm | 13.0 (16) mm
Upper "2 breast density scale (%of total; | 59  (57.3%; | 43  (55.7%; | 16 ( 64%; 0%)
Y%missing of total) 4.9%) 5.2%)

Mammography density in women with confirmed cancer IL

(detected by mammography and MRI only)

. Mammograph detected | MRI detected
Breast density (n) cancer IL. (ﬁ\m‘all) (20) cancer IL (41)
Fatty (n) 35% (7) 2% (1)
Scattered fibroglandular density (n) | 25% (5) 24% (10)
Heterogenously dense (n) 30% (6) 49% (20)
Extremely dense (n) 10% (2) 12% (5)
Not available (n) 0% (0) 12% (5)

Characteristics of most advanced lesion diagnosed as cancer IL

IL histology Mammography detected MRI detected
n 20 41

Invasive 16 (80%) 32 (78.1%)
Invasive lobular 2 (10%) 6 (15%)
Invasive lobular/ ductal 3 (15%) 3 (7.3%)
Tubular 1 (5%) 2 (4.9%)
DCIS 4 (20%) 9 (21.9%)
Median size 12 mm 11 mm

% grade 2 or 3 70% 84%

General comments
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Berg, W.A., Gutierrez, L., NessAiver, M.S., Carter W.B., Bhargavan, M., Lewis, R.S., loffe,
O.B. Diagnostic Accuracy of Mammography, Clinical Examination, US, and MR Imaging in
Preoperative Assessment of Breast Cancer. Radiology, No. 233, pp. 830-849, 2004

Design: Prospective Cohort Study Evidence Level 2++
Country: USA

Setting: Hospital

Inclusion criteria: women older than 18 with newly diagnosed invasive breast cancer by
means of core biopsy and-or high clinical or mammographic suspicion of invasive breast
cancer.

Exclusion criteria: women unwilling or unable to consent or unable to undergo MR
because of a pacemaker, aneurism clip or metallic foreign body; patients who have
undergone open biopsy before mammography, US and MR.

Population: a cohort of 111 consecutive women,. Median size of foci 18 mm (range 2-107)
Mean age 48.7, median age 48, range 26-81years). Lesions proved malignant in 110
patients (99.1%) with 177 malignant foci (73% palpable)

Interventions: assess the accuracy of mammography, clinical examination, US, and MR
imaging in preoperative assessment of breast cancer.

Outcomes: sensitivity in tumour detection, correlated with histopathological findings

Results:

There is good evidence that in non-fatty breasts US and MR imaging were more sensitive
than mammography for invasive cancer, but both MR imaging and US involved risk of
overestimation of tumour extent. Combined mammography, clinical examination and MR
imaging were more sensitive than any of other individual test or combination of tests.
Mammographic sensitivity decreased from 100% in fatty breasts to 45% in extremely dense
breasts.

Mammographic sensitivity was highest for invasive ductal carcinoma (IDC) in 81% of cases
versus 34% of cases of invasive lobular carcinoma (ILC) (p<0.001) and 55% in ductal
carcinoma in situ (DCIS) (p<0.01) .

US showed higher sensitivity than mammography in IDC depicting 94% of cases, and for ILC
86% of cases (p<0.01) and DCIS respectively, 47% (p<0.01).

MR showed higher sensitivity than mammography for all tumour types (p<0.01) and higher
sensitivity than US for DCIS — 89% of cases (p<0.01) and depicting 95% cases of IDC and
96% of ILC cases.

In anticipation of BCT or no surgery after mammography and clinical examination in 96
breasts, additional tumour was found in 30, which altered surgical approach.

Additional tumour was detected ion 18% of breasts by US and 30 at MR. Extent was
overestimated in 12% at US and 29% at MR.

Combined mammography, clinical examination, US, and MR detected additional tumour in
12% breasts and led to an overestimation of extent in 6%.

US showed no detection benefit after MR imaging.

Diagnostic performance in 258 proven lesions (177 malignancies and 81 benign

lesions)

Modality Sensitivity | Specificity | Positive Accuracy
predictive value
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Mammography 120/177 61/81 120/140 (85.7%) 181/258
(67.8%) (75%) (70.2%)
MMG and clinical | 137/177 58/81 173/160 (85.6%) 195/258
examination (77.4%) (72%) (75.6%)
Clinical examination 89/177 75/81 89/95 (94%) 164/258
(50.3%) (92%) (63.6%)
us 147177 28/81 147/200 (73.5%) 175/258
(83.0%) (34%) (67.8%)
MMG and US 162/177 19/81 162/244 (72.3%) 181/258
(91.5%) (23%) (70.2%)
MMG, clinical examination | 165/177 18/81 165/228 (72.4%) 183/258
and US (93.2%) (22%) (70.9%)
MR imaging 167/177 21/81 167/227 (73.6%) 188/258
(94.4%) (26%) (72.9%)
MMG, clinical examination | 176/177 6/81 (7%) | 176/251 (70.1%) 182/258
and MR (99.4%) (70.5%)

Summary of malignant Foci according to method of depiction and tumour type

Diagnosis and Modality | True Negative | Negative | Negative | Negative
positive | at MMG | at CE at US at MR
IDC (n=110) 21 37 6 5
Mammography 81% n/a 68% 50% 80%
Clinical examination 66% 38% n/a 17% 40%
us 94% 86% 86% n/a 40%
MR imaging 95% 95% 92% 50% n/a
ILC (n=29) 19 21 4 1
Mammography 34% n/a 29% n/a n/a
Clinical examination 28% 21% n/a n/a n/a
us 86% 79% 81% n/a n/a
MR imaging 97% 95% 95% 75% n/a
DCIS (n=38) 17 30 20 4
Mammography 55% n/a 57% 60% 100%
Clinical examination 21% 24% n/a 10% n/a
us 47% 53% 40% n/a 25%
MR imaging 89% 100% 83% 85% n/a

Evaluation of Disease Extent with Invasive Ductal Cancer for which BCT was planned

Modality Accuracy | Negative | Foci Size Foci Size
missed underest. | overest. | overest.
Mammography 56% 12% 18% 6% 1% 3%
MMG and clinical | 67% 8% 14% 3% 1% 3%
examination
us 74% 6% 6% 3% 4% n/a
MMG, clinical | 76% 3% 4% 1% 6% 3%
examination and US
MR imaging 85% 4% n/a n/a 8% 3%
MMG, clinical | 86% n/a n/a n/a 8% 6%
examination and MR
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All modalities
combined

86%

n/a

n/a

n/a

8%

6%

Evaluation of Disease with Invasive Lobular

Carcinoma for which BCT was planned

Modality Accuracy | Negative | Foci Size Foci Size
missed | underest. | overest. | overest.

Mammography 42% 33% 25% n/a n/a n/a
MMG and clinical | 42% 17% 42% n/a n/a n/a
examination

us 67% n/a 17% n/a 17% n/a
MMG, clinical | 67% n/a 17% n/a 17% n/a
examination and US

MR imaging 58% n/a 8% n/a 33% n/a
MMG, clinical | 58% n/a 8% n/a 33% n/a
examination and MR

All modalities | 58% n/a 8% n/a 33v n/a
combined
Evaluation of Disease with DCIS for which BCT was planned

Modality Accuracy | Negative | Foci Size Foci Size

missed underest. | overest. | overest.

Mammography 50% 33% 8% 8% n/a n/a
MMG and clinical | 83% n/a 8% 8% n/a n/a
examination

us 33% 33% n/a n/a 33% n/a
MMG, clinical | 75% n/a n/a n/a 33% n/a
examination and US

MR imaging 42% 8% n/a n/a 42% 8%
MMG, clinical | 50% n/a n/a n/a 42% 8%
examination and MR

All modalities | 50% n/a n/a n/a 42% 8%
combined

General comments
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Fischer, U., Zachariae, O, Baum, F., von Heyden, D., Funke, M., Liersch. The Influence of
Preoperative MRI of the Breasts on Recurrence Rate in Patients with Breast Cancer. Eur.
Radiol. 14: 1725-1731, 2004

Design: Retrospective Cohort Study Evidence Level 2++
Country: Germany

Setting: Hospital

Inclusion criteria: patients with histologically verified breast cancer; age>18, <78, interval
between imaging and surgery <4 weeks; histopathology verified RO resection with tumour
free section 21 mm; standardised surgical approach; standardised adjuvant radiation therapy
after BCT and adjuvant systemic therapy (hormonal/chemotherapy)

Exclusion criteria: haematogenous metastases of the breast carcinoma; other concomitant
diseases; incomplete data

Population: 346 patients:

Arm A — n = 121 - patients (124 lesions) with preoperative contrast-enhanced MRI before
surgery

Arm B — n = 225- patients (227 lesions) without preoperative MRI before surgery

Characteristics | Arm A Arm B
Mean age 55.2 (27-74 | 57.1(29-77)
Histology
IDC 69.4% 75.3%
IL 9.7% 10.6%
DCIS 12.1% 3.5%
Other entities | 8.8% 10.6%
Lymph nodes
Negative 61.2% 54.2%
Positive 38.8% 45.8%
Tumour size
pT1 63.3% 47.6%
pT2 28.9% 32.0%
pT3/4 20.4%
Grading
G1 4.0% 2.6%
G2 79.0% 63.9%
G3 12.9% 27.8%
G4 4.0% 5.7%

Interventions: evaluate the benefit of preoperative MRI

Outcomes: in-breast tumour recurrence rate; contralateral carcinoma detected;

Results: There is good evidence that preoperative MR of the breast is recommended in
patients with histopathologically verified breast cancer, for local staging. The in-breast
tumour recurrence is significantly higher (p<0.001) in women with BCT and no staging with
MRI. All cases had a conformity of histology and tumour localisation between primary index
and tumour recurrence. Metachronous contralateral carcinoma has occurred significantly
more in patients without pre-operative MRI staging. Tumour recurrence was detected

28



between 6 and 45 months after surgical treatment. Contralateral cancer was detected 14 to
52 months after surgical treatment.

Recurrence rate and treatment modality ArmA | ArmB

Number of patients with BCT 711% | 62.3%
In breast tumour relapse 1% 6.5%
Number of patients with ME 28.9% | 38.7%

Contralateral breast cancer within follow-up | 1.7% 4.0%

General comments
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Hidetake Yabuuchi, Toshiro Kuroiwa, Chie Kusumoto, Tatsuro Fukuya, Shinji Ohno, Yoichi
Hachitanda; Incidentally Detected Lesions on Contrast-Enhanced MR Imaging in Candidates
for Breast-Conserving Therapy: Correlation Between MR Findings and Histological
Diagnosis; Journal of Magnetic Resonance Imaging, 23:486-492 (2006)

Design: Retrospective Cohort Study Evidence Level 2++
Country: International

Setting: Hospital

Inclusion criteria: A cohort of MR images of 299 female breast cancer patients between
June 2000 and September 2002 in which the maximum diameter was equal to or less than
4cm without a wide ductal spread and/or multicentric cancers on mammography and
conventional US.

Exclusion criteria: Lesions smaller than 3mm in maximum diameter, because such small
lesions were less likely to be detected, even on repeat US. Multiple lesions diffusely
distributed in the entire breast, because these are frequently seen in patients with fibrocystic
changes or hormonal changes.

Population: Incidentally detected lesions 59 (20%); Histological diagnosis obtained in 48/59
(81%). Ages ranged from 27 to 77 years (mean 59 years)

Histologic Type of the Main Lesion | N=48
Invasive ductal carcinoma 41
Ductal carcinoma in situ (DCIS)
Mucinous carcinoma

Invasive lobular carcinoma
Malignant phyllodes tumour

—|=Njw

Interventions: Investigate the correlation between MR findings and the histological
diagnosis of incidentally detected lesions in candidates for Breast Conserving Therapy (BCT)

Outcomes: MRI Characteristics of Incidentally Detected Lesions; Sensitivity and specificity
of combination of size, enhancement and quadrant.

Results: Incidentally detected lesions that are found in a different quadrant from the main
lesion, are smaller than 10 mm in diameter, and show persistent enhancement on MR
imaging suggest benign lesions. Therefore, patients with such lesions should avoid
unnecessary surgical procedures unless lesions are proved to be malignant by cytology or
biopsy.

Lesions of over 10 mm tended to be malignant (11/16 ; 69%), whereas those equal or less
than 5 mm tended to be benign (17.5; 71%; P < 0.05). Lesions in the same quadrant as the
main lesion tended to be malignant (20/27.5; 73%), whereas those in a different quadrant
tended to be benign (17.5/20.5; 85%; P < 0.001). Lesions with early peak of enhancement
tended to be malignant (20/25; 80%), whereas those with persistent enhancement tended to
be benign (20/23; 87%; P < 0.001).

Combination of size, enhancement | Ratio of | Ratio of
and quadrant benignancy malighancy
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Different quadrant and
enhancement

persistent

12.5/13.5 (93%)

1135 (7%)*

Different quadrant and early peak
enhancement

5/7 (71%)

2/7 (29%)

Same quadrant and early peak | 0/18 (0%) 18/18 (100%)*
enhancement

Same quadrant and  persistent | 7/9 (78%) 2/9 (22%)
enhancement

Different quadrant and size 3-5 mm

8/8 (100%)

0/8 (0%)*

Different quadrant and size over 10 mm

4.5/7.5 (60%)

3/7.5 (40%)

Same quadrant and size 3-5 mm

4/10 (40%)

6/10 (60%)

Same quadrant and size over 10 mm

0/8 (0%)

8/8 (100%)*

Early peak enhancement and size 3-5
mm

2/6 (23%)

4/6 (67%)

Early peak enhancement and size over
10 mm

1/11.5 (9%)

10.5/11.5 (91%)*

Persistent enhancement and size 3-5
mm

10/11 (91%)

111 (9%)*

Persistent enhancement and size over
10 mm

3/4 (75%)

1/4 (25%)

Same quadrant only

7.5/27.5 (27%)

20/27.5 (73%)

Different quadrant only

17.5/20.5 (85%)

3/20.5 (15%)

Early peak enhancement only

5/25 (20%)

20/25 (80%)

Persistent enhancement only

20/23 (87%)

3/23 (13%)

Size of 3-5 mm only

1217 (71%)

5/17 (29%)

Size of over 10 mm only

5/16 (31%)

11/16 (69%)

*Combinations showing good sensitivity or specificity which are over 90%

MRI_Characteristics of Incidentally Detected | Benign Malignant PV
- alue
Lesions N=25 N =23
Number 1 17 16 0.92
2 7 6
3 1 1
Size (mm) 3-5 12 5 < 0.05
6-9 8 7
=10 5 11
Morphology Focus/foci 10 3 0.0824
Mass 15 20
Shape Round 14 18 0.863
Oval 1 1
Lobular 0 0
Irregular 0 0
Margin Smooth 15 14 0.053
Irregular 0 5
Mass Enhancement Homogeneous 14 18 0.853
Heterogeneous 1 0
Rim 0 1
enhancement
Dark internal | O 0
septation
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Central 0
enhancement
Non-mass 0
Enhancement
Distribution Modifiers | Focal area 0 0
Linear 0 1
Ductal 0 0
Segmental 0 0
Regional 0 0
Multiple regions 0 0
Diffuse 0 0
Quadrant Same 7.5 20 < 0.001
Different 17.5 3
Kinetic Curve Assessment Persistent 20 3 < 0.001
Plateau/Washout |5 20

General comments




Blair, S., McElroy, M., Middleton, M.S., Comstock, C., Wolfson, T., Kamrava, M., Wallace, A.,
Mortimer, J., "The Efficacy of Breast MRI in Predicting Breast Conservation Therapy", Journal
of Surgical Oncology, No0.94, pp220-225, 2006

Design: Retrospective Cohort Study Evidence Level 2++
Country: USA

Setting: Hospital

Inclusion criteria: Patients with early breast cancer, identified through routine imaging
mammogram or ultrasound or were palpable on physical exam and had pathological
assessment of tumour specimens, who underwent bilateral breast MRI and subsequent
definitive surgical treatment

Exclusion criteria:

Population
115 consecutive patients, high-grade tumours n=40, low-grade tumours n=75
Clinicopathologic Feature | Incidence
Age Mean 52 years (Range 31-78 yrs)
Menopausal Status 64 (56%) pre-menopausal | 51 (44%) post-menopausal
Grade 40 (35%) high 75 (65%) low
ER/PR 64 (56%) positive 51 (44%) negative
Her 2 neu 11 (10%) positive 104 (90%) negative
Histology 108 (94%) ductal 7 (6%) lobular
Reasons for MRI: N=85
Evaluation of lobular carcinoma 6
Part of a Protocol for Neoadjuvant therapy | 26
Indeterminate findings on mammogram 53

Interventions: MRI breast

Outcomes: Correlation of breast MRI and pathology

Results: There is good evidence that Breast MRI does change surgical management by
detecting additional malignancies. Breast MRI is accurate in staging extent of disease in the
breast in patients with High-grade (HG) tumours. The size of the tumour on MRI correlated with
the pathologic size for HG tumours (HG R=0.76 vs. LG R=0.45, P=0.033). Mastectomy was
performed in 53 patients. In 10 patients with LG tumours, the MRI findings overestimated their
disease. In 11 out of 115 patients, the primary tumour or a second tumour was only seen by
MRI.

Correlation of Breast MRI and Pathology Spearman | P=Value
rho

Measurement of tumour on MRI and 0.51 >0.001

Pathologic of total amount of tumour

Size by MRI and total tumour size Previous 0.50 0.005
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Chemotherapy
Previous Excision 0.53 0.003
Pre—opergtwe MRl measurement and HG tumours 0.73 <0.0001
pathologic measurement
Reasons for Mastectomy: Positive predictive value of 47%
Patient Reasons N =19 |Imaging Reasons N =34
Patient choice 8 Residual disease on MRI after |3
excision
Family history 3 Multi-centric disease on MRI 8
Inflammatory breast cancer 2 Large area disease on| 13
mammogram and MRI
Cancer recurrence after BCT 4 Large area disease on MRl alone | 10
Positive margins after multiple | 2 MRI corrected estimated disease | 11
lumpectomy
MRI overestimated disease 10

Correlation of Pre-operative MRl Measurement of Tumour and Pathologic Measurement

in the Literature:

Correlation | P-
Author N = Reason for MRI Coefficient | value
Hata et al. [14] 54 Ductal spread of early stage | 0.42 0.001

cancer

Partridge et al. [10] 52 Neoadjuvant chemotherapy 0.89 0.001
Thibault et al. [8] 30 Neoadjuvant chemotherapy 0.79 0.01
Blair et al. (present |40 High-grade tumours 0.73 0.001
series)
Blair et al. (present| 115 All tumours 0.51 0.05
series)

General comments
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Sundararajan, S., Tohno, E., Kamma, H., Ueno, E., Minami, M. Detection of Intraductal
Component around Invasive Breast Cancer Using Ultrasound: Correlation with MRI and
Histopathological Findings. Radiation Medicine, Vol. 24, No. 2, pp. 108-114, 2006

Design: Retrospective Cohort Study Evidence Level 2++
Country: Japan
Setting: Hospital

Inclusion criteria: Patients with invasive breast cancer, with Intraductal component
identified through fine needle aspiration or core biopsy, mammography (and ultrasonography
(Us)

Exclusion criteria: DCIS and non-mass forming tumours

Population: 47 patients with invasive breast cancer who had undergone a complete US
examination for Intraductal component and mass-forming tumours. Age range: 29 to 81
(median age 52 years), T1 (n=27) T2 (n=20)

Interventions: Pre-operative Breast MRI

Outcomes: Efficacy of US in the detection of Intraductal component in comparison with MRI
and histopathological findings

Results: There is good evidence that US examination depicted the Intraductal component of
breast cancer more accurately than MRI. However, when US and MRI were used to
diagnose the Intraductal component the results correlated well with histopathological
findings.

Sensitivity, Specificity and Accuracy were 57.1%, 84.2% and 78.7% respectively for US and
50%, 89.5% and 65.9% for MRI. When both US and MRI were used Sensitivity, Specificity
and Accuracy were 75%, 84.2% and 78.7% respectively.

Histopathological classification (HP) of Intraductal component and correlation with US
and MRI

HP
Wide Moderate Minimal
>15 6-15mm 0-5 mm

mm
Wide 16 0 3
US | Moderate |8 2 7
Minimal 4 0 7

HP

Wide | Moderate Minimal
>15 6-15mm 0-5 mm

mm
Wide 14 0 2
MRI | Moderate | 6 1
Minimal 8 1 14

Histopathological classification (HP) of Intraductal component and correlation with US
+ MRI
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6-15mm

Minimal
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Wide 21
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+
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0
2
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3
7
7
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2

Minimal 2
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Schelfout, K., Van Goethem, M., Kersschot, E., Colpaert, C., Schelfout, A.M., Leyman, P.,
Verslegers, |., Biltjes, I., Van Den Haute, J., Gillardin, J.P., Tjalma, W., Van der Auera, J.C.,
Buytaert, P., De Schepper, A. Contrast —enhanced MR Imaging of Breast Lesions and Effect
on Treatment. The Journal of Cancer Surgery, EJSO, :30, 501-507, 2004

Design: Prospective Case Control Study Evidence Level 2++
Country: Belgium

Setting: Hospital

Inclusion criteria: women under 80 years old, with a suspect breast lesion found on clinical
examination (CE) and/or Mammography (MX) and/or ultrasonography (US) and if biopsy was
indicated.

Exclusion criteria:

Population 204 consecutive women, age range 21-79 (mean 56.6 years)

pathological invasive cancers 215
examination
pure DCIS foci 41
benign lesions 76
positive family 61%
history
positive histopathological examination 170
lesions detected on CE and/or MX and/or US | 332
and/or MRI:
positive on CE (invasive | 139
+DCIS)
positive on MX 173
positive on US 160
positive on MRI 247
index lesions invasive carcinoma 204
low grade 72
intermediate grade 41
high grade 34
pure DCIS 20
low grade 4
intermediate grade 3
high grade 13
benign lesion 37
malignant lesions | palpable 123
detected on MX 149
detected on US 133
detected on MRI 161
MRI only (additional foci) | 55

Interventions: MRI breast

Outcomes: Sensitivity of MRI vs. MX; Correlation; Effect on staging; Changes in
therapeutic strategy.
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Results: There is good evidence that pre-operative MRI is an important adjunct to
conventional imaging in loco-regional staging of breast cancer and a useful tool in treatment
planning. In 170 patients MRI detected 96% of multifocal disease and 95% of multicentric
disease, whereas MX detected 37% and 18% respectively and US detected 41% and 9%
respectively. All bilateral breast cancers were seen on MRI. Both MX and US detected 56%.
Findings of more extensive disease and unsuspected multiple foci were identified on MRI
only. Additional malignant foci detected on MRI identified unsuspected multifocal,
multicentric or bilateral breast cancer resulting in necessary changes in therapeutic strategy
(60 of the 204 patients). Nine unnecessary wider excisions and 3 unnecessary FNA/core
biopsies were performed because of MRI overestimation of number or size of malignant
lesions. Correlation between histopathology and MRi was far better than MX and US, in
diameter of malignant lesions. The PPV was best for MRI (R%: 0.56). The predictions of MX
and US were similar (0.37 and 0.35 respectively).

Additional lesions and subgroup characterisation:

Multifocal (MF), multicentric (MC) and bilatetral (Bil) breast cancer;

Histopathologic diagnosis (HPD), mammography (MX), ultrasound (US), magnetic
resonance imaging (MRI)

HPD | MX | US | MRI
MF | 27 10 |11 | 26
MC | 22 4 12 |21
Bil |9 5 15 |9

Women with additional lesions detected on MRI only:

Subpopulation (n=33) | Total study population (n=204)
Age 32-78 (mean 54 years) | 21-79 (mean 56.6 years)
Family history positive | 13 61
Breast densityon MX |1 D1,8D2,13 D3, 11D4 | 9 D1, 77 D2, 77 D3, 41 D4
(Diameter) index lesion | 31 mm 25 mm
Grade of index IDC 10 LG, 61G, 16 HG 72 LG, 411G, 34 HG
Grade of index DCIS 1HG 4LG,31G, 13 HG
Index IDC+DCIS, EIC+ | 26,9 104, 33

Therapeutic changes after breast MRI:

Necessary | Unnecessary
Wider Excision 24 9
Extra FNA/core biopsy, same quadrant 0 1
Extra open biopsy, same quadrant 2 0
Extra FNA/core biopsy, different quadrant | 0 1
Extra open biopsy, different quadrant 4 0
Extra FNA/core biopsy, different breast 0 1
Extra open biopsy, different breast 4 0
Mastectomy 18 0
Total 52 12

General comments
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Sardanelli, F., Giuseppetti, G.M., Panizza, P., Bazzocchi, M., Lattanzio, V., Del Maschio, A..,
Sensitivity of MRI versus Mammography for Detecting Foci of Multifocal, Multicentric Breast Cancer
in the Fatty and Dense Breasts using the Whole-Breast Pathologic Examination as a Gold
Standard. AJR:183, 2004

Design: Prospective Case Control Study Evidence Level 2++
Country: Italy

Setting: Hospital

Inclusion criteria: Patients over 18 years old, with proven breast cancer and a planned
mastectomy.

Exclusion criteria: Absolute contraindications to MRI, pregnancy or breast feeding, severe renal
failure, known hypersensitivity to gadolinium chelates, inclusion in other clinical trials, clinical status
that would limit data reliability.

Population: 90 patients, mean age 58.6+ 16.1, including nine bilateral synchronous breast
cancers, with complete mammographic, MRI and pathologic correlation

Pathologic type

Pathologic findings Diameter Dimension (mm) of Lesion
Not

Type No | % | Median | Mean+sD | <° 5-10 10-20 ) >20 assessed

No|% [No|% |[|No|% |[|No|% |No | %
Invasive 158 |84 | 18.0 21.8+178 |9 |6 |22 14|47 30|70 44|10 |6
IDC 91 484|175 2284206 |6 |7 |13 14|28 |31 |41 45|83 3
ILC 28 |14.9]12.0 156.7+105|12 |7 |5 |[18]|9 |32|8 |29 |4 14
IDC+DCIS |18 9.6 | 225 23.3+148 |1 |6 |2 |11]|5 |28|10 560 0
IDC+ILC 9 4.8 |30.0 243499 |0 |0 |1 |11]2 |22]|6 |67]0 0
Other 12 164 | 175 2111540 |0 |1 |8 |3 |25|5 |42]|83 25
In situ 30 |16 | 5.0 8.849.2 5 |17|7 |23|83 |10|2 |7 |13 |43
DCIS 26 | 13.8|55 9.349.3 4 |15|7 |27|3 |12]|2 |8 [10 |38
LCIS 3 1.6 |- - i |33|/0 |0 |O |O |O |O |2 67
DCIS+LCIS | 1 05 |- - 0O |0 |0 |O |O |O |O |O |1 100
Total 188 | 100 | 16.0 20.4+175|14 |8 |29 |15]50 |27 |72 |38 |23 |12

Interventions: MRI breast

Outcomes: Correlation of breast MRI and pathology; Sensitivity of MRI versus Mammography

Results: There is good evidence that Breast MRI is more sensitive than mammography (MMG) for
the detection of multiple malignant foci in fibroglandular or dense breast. Mammography missed
larger and more invasive cancer foci than MRI. A relative low PPV is a problem for both techniques.
Of 99 breasts , pathologic findings revealed 52 unifocal, 29 multifocal and 18 multicentric cancers
for a total of 188 malignant focis (158 invasive and 30 in situ).

Overall sensitivity was 66% (124/188) for mammography and 81% (152/188) for MRI (p< 0.001) in
favour of MRI

Sensitivity for invasive foci was 72% for mammography and 89 % for MRI (p< 0.001) in favour of
MRI
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Sensitivity for in situ foci was 37% for mammography and 40 % for MRI (p>0.05) no significant
difference

Malignant foci missed by mammography: 64; MRI 36, with median diameters of 8 mm for MMG and
5 mm for MRI (p=0.033) in favour of MRI

Overall Positive Predictive Value (PPV) was 76% for MMG and 68% for MR, not significant.

In breasts with fatty patterns sensitivity was 75% for MMG and 80% for MRI, not significant; PPV
75% and 65% respectively, not significant.

In breasts with fibroglandular or dense patterns sensitivity was 60% for MMG and 81% for MR,
(p<0.001) in favour of MRI and PPV was 78% and 71% respectively, not significant.

Focus by focus analysis of diagnostic performance of Mammography and dynamic MRI
in Pathology controlled study (n=99 breasts)

Features Mamography | MRI p
True-positive 124 152 -
False-negative 64 36 -
Overall sensitivity 66% (124/188) | 81% (152/188) | <0.001
Sensitivity for invasive foci 72% (113/158) | 89% (140/158) | <0.001
Sensitivity for in situ foci 37% (11/30) 40% (12/30) NS
Invasive/non-invasive ratio of false negativity | 2.4 (45/19) 1.0 (18/18) 0..43
Diameter of false negative (mm)

Mean + SD 10.9+18.2 56+4.5 0.033

Median 8.0 5.0 -

Range 0.5-13.0 0.5-15.0 -
False positive 40 70 -
Positive predictive value 76% (124/164) | 68% (152/222) | NS

Pathologic type of malignant foci missed in Mammography
and dynamic MRI in Pathology controlled study (n=99 breasts)

Pathologic type | MMG | MRI

Invasive 45 18
IDC 20 8
ILC 17 7
IDC+ILC 5 1
Other 3 2

In situ 19 18
DCIS 17 16
LCIS 2 2

Total 64 36

Concordant and Discordant Results between Mammography and
dynamic MRI in Detecting 188 malignant foci (n=99 breasts)

Cases No. | %
True-positive on both MMG and MRI 121 | 64
True-positive on MMG and false-negative on MRI | 3 2
False-negative on MMG and true-positive on MRI | 31 | 16
False-negative on both MMG and MRI 33 |18
Total 188 | 100
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Sensitivity and Positive Predictive Value of MMG and MRI in Detecting 188 malignant foci

(n=99 breasts)
for different patterns on MMG

Scattered
fibroglandular,
Heterogeneously
Statistics Fatty Breasts Dense and Total
Extremely Dense
Patterns
MMG | MRI |p | MMG | MRI p MMG | MRI p
75% | 80% |N [60% |81% |<0.0 |66% 81% <0.00
Sensitivity | (56/7 | (60/7 | S | (68/11 | (92/11 | O1 (124/1 | (152/18 | 1
5) 5) 3) 3) 88) 8)
73% | 65% | N [78% |71% |NS |76% 68% NS
PPV (56/7 | (60/9 | S | (68/87 | (92/13 (124/1 | (152/22
7) 2) ) 0) 64) 2)

Sensitivity and Positive Predictive Value of MMG and MRI in Detecting 188 malignant foci
(n=99 breasts) for different patterns on MMG

Mammography MRI
Type Total Under Correct | Over Under Correct | Over
Unifocal 52 1 (2%) 40 (77%) | 11 (21%) | 0 (0%) 35 (67%) | 17 (33%)
Multifocal | 29 14 (48%) | 9 (B1%) [6(21%) |12 (41%) |9 (31%) | 8 (28%)
Multicentric | 18 15 (83%) | 1 (6%) 2 (11%) |7 (39%) |6(33%) |5 (28%)
Total 99 30 (30%) | 50 (51%) | 19 (19%) | 19 (19%) | 50 (51%) | 30 (30%)

General comments
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Kepple, J., Layeeque, R., Klimberg, S., Harms, S., Siegel, E., Korourian, S., Gusmano, F.,
Henry-Tillman, R.S. Correlation of magnetic resonance imaging and pathologic size of infiltrating
lobular carcinoma of the breast. The American Journal of Surgery, 190: 623-627, 2005

Design: Retrospective Case Control Study Evidence Level 2++
Country: USA

Setting: Hospital

Inclusion criteria: patients evaluated for ILC prior to definitive treatment

Exclusion criteria:

Population: 29 patients, median age 62 years

Tumour size Lymph node

n= | % Negative | 21/28 | 75%
T1 15 | 52% | Positive | 7/28 | 14%
T2 7 24%
T3 5 17%
T4 2 7%

Interventions: determining the accuracy of gadolinium enhanced MRI in delineating the extent
of ILC, verified by pathologic size

Outcomes: MRI accuracy

Results: There is good evidence that MRI provided superior correlation between tumour size
and pathology (Spearman correlation coefficient between tumour size on ultrasound and MRI
with pathology was .19 (p=.5) and .88 (p<0.001) respectively.

Mammography Ultrasound MRI
Normal 41% | Lesion 64% Multifocal 10%
mammograms identified Ipsilateral
Architectural 28% | Mean tumour | 1.52£.79 | Contralateral 14
distortions size biopsy
Masses 24% | Normal 36%
ultrasound
Microcalcifications | 7% | (false
negatives)
Intervention prompted Correlation — tumour
by MRI size
Mastectomies 52% Ultrasound/pathology 19 [ p=5
Lumpectomies 48% MRI/pathology .88 | p<0.001
Mastectomy for positive | 7%
margins
Re-excision for positive | 3%
margins
False negative | 1
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General comments

Chung, A., Saouaf, R., Scharre, K., Phillips, E.; The Impact of MRI on the Treatment of
DCIS; The American Surgeon; Vol 71, Issue 9; pp 705-710; 2005

Design: Retrospective Case Control Study Evidence Level 2+
Country: USA

Setting: Hospital

Inclusion criteria: Diagnosis of Breast Cancer with some component of DCIS patients who
underwent breast MRI at various points during their clinical management

Exclusion criteria:

Population: 54 patients - Mean age 53 (range 38-73 years)

Patient Tumour Characteristics N= =
Histopathology 100% DCIS |28 | Tumour Size* | Tis 28
IDC + DCIS |22 <1 cm 10
ILC+DCIS |4 1-3 cm 8
>3 cm 10
LN Disease Yes 9 T1 16
No 17 T2 9
n/a 28 T3 1
T4 0

Interventions: Comparison of change in management in patients with pure DCIS and DCIS
with invasive cancer

Outcomes: Change in management

Results: MRI has been shown to detect occult invasive breast cancers with the sensitivity of
97%-100%. Mammography and ultrasonography does not accurately assess the extent of
DCIS which results in a high re-operation rate. Breast MRI can improve surgical planning in
women with DCIS, improving the adequacy of initial treatment while reducing re-operation. In
the study of 54 patients with predominantly DCIS, MRI altered surgical management in 26%
of patients; unilateral changed to bilateral mastectomy (5); lumpectomy or re-excision to
mastectomy (3); unilateral lumpectomy or mastectomy had additional biopsies for lesions in
the ipsilateral or contralateral breast (6).

There were 8 true-positives and 7 false-positives; sensitivity 86%, PPV 84%; MRI changed
the surgical management to more appropriate therapy in 15% of patients, avoiding additional
surgery while 11% underwent negative surgical interventions.

Change in Management in Patients with Planned Local Excision (n=28)

n % True +ve | False +ve
No change 16 57 - ?
Mastectomy 3 11 3 0
B. mastectomy 2 7 2 0
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Ipsilateral Biopsy 2 7 2 0
Contralateral Biopsy | 2 7 1 1

Change in Management in Patients with Planned Mastectomy (n=16)

n % True +ve | False +ve
No change 11 69 - ?
B. mastectomy 3 19 0 3
Contralateral Biopsy | 2 13 0 2

Comparison of Change in Management (%) in Patients with Pure DCIS and DCIS with
Invasive Cancer

Affected | Not Affected
Pure DCIS 25 75
Invasive + DCIS | 27 73

General comments




Bagley, F.H., The Role of Magnetic Resonance Imaging Mammography in the Surgical
Management of the Index Breast Cancer; Arch Surg, Vol 139, pp 380-383, (2004)

Design: Retrospective Case Series Evidence Level 3
Country: USA

Setting: Hospital

Inclusion criteria: Patients with breast cancer who underwent prebiopsy or preoperative
MRI mammography

Exclusion criteria:

Population: 27 patients, age not reported

Interventions: Surgical management of breast cancer

Outcomes: Change in surgical management prompted by findings on MRI mammography

Results: There is good evidence that patients who desire Breast Conserving Therapy (BCT)
should undergo MRI mammography before biopsy of a category 4/5 mammogram or
immediately after a positive FNA biopsy result of a palpable mass.

Prebiopsy or preoperative MRI mammography changed surgical management in 13/27
(48%) patients with breast cancer by discovering multicentric cancers or more extensive
cancer. 9/27 patients with positive FNA biopsy results of palpable masses underwent
preoperative MRI; 6/9 patients ipsilateral multicentric cancers or more extensive cancer was
discovered that necessitated mastectomy rather than breast conservation. 18/27 patients
had a category 4/5 mammograms. 10 of these patients had stereotactic biopsies followed by
MRI; 4/10 had changes on the MRIs that required mastectomy rather than breast
conservation. 8/27 patients had MRI before stereotatic biopsy; 3/8 patients had MRI
abnormalities that required mastectomy. One patient had contralateral, multicentric cancers
not seen on conventional mammography, necessitating bilateral mastectomies.

Ability of MRI to Detect Multicentricity Compared with the Single Index Cancer, and to
Predict Size, Compared with Mammography and/or Clinical Examination

No. of Patients
Group No. of | Multicentricity | Increased Agreement
Patients Size
Positive FNA 9 3 3 3
Positive stereotactic | 10 2 2 6
biopsy
Category 4/5 mammogram | 8 1 2 5
Total 27 6 7 14

Accuracy of MR Imaging Compared with Pathological Findings

Larger Cancer than
Multicentricity No. of | Mammogram or Clinical
Cancers Examination, No. of
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Cancers

Group MR Imaging | Pathologically | MR Imaging | Pathologically
Predicted Confirmed Predicted Confirmed

Positive FNA 8 8 6 6

Positive  stereotactic | 4 4 8 8

biopsy

Category 4/5 | 2 2 7 4

mammogram

Total 14 14 21 18

General comments: Confounders not accounted for as there is no report on Age, HRT,

Menopause, etc.
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Kneeshaw, P.J., Turnbull, LW., Smith, A., Drew, P.J. Dynamic Contrast-Enhanced Magnetic
Resonance Imaging Aids the Surgical Management of Invasive Lobular Breast Cancer. European
Journal of Surgical Oncology, 29:32-37, 2003

Design: Retrospective Case Series Evidence Level 3
Country: UK
Setting: Hospital

Inclusion criteria: patients with ILC form the BASO database who had undergone triple
assessment and had the size of tumour and multifocality recorded according to mammogram,
ultrasound and clinical examination and has undergone MRI. Final histological diagnosis and
tumour diameter was obtained form the histology report.

Exclusion criteria:

Population: 21 patients with ILC , mean age 57 years (range 43-72 years).
12 patients had concurrent LCIS

4 patients had concurrent DCIS

No other characteristics reported

Interventions: evaluating the efficacy of current imaging modalities compared with MRI in the
evaluation of ILC

Outcomes: correlation of tumour size and detection sensitivity between modalities, altered
surgical management

Results: There is some evidence that MRI has a higher sensitivity than other imaging modalities
and is able to accurately delineate multifocal disease not evident on conventional imaging, and is
therefore a useful tool for accurate staging prior to surgery for ILC.

MRI identified all the patients with subsequently histologically proven multifocal disease, with PPV
of 100% and NPV of 55.6%. Management was changed in 24% of the cases following MRI.

Sensitivity of each modality Sensitivity and specificity of each modality
the detection of ILC for detection of multifocal ILC
Modality Sensitivity Sensitivity | Specificity | PPV NPV Accuracy
Clinical 76.2% MX | 27.3% 100.0% 100.0% | 55.6% | 61.9%
assessment +
us
Mammography | 90.5% MRI | 100.0% 90.0% 91.7% | 100.0% | 95.2%
Ultrasound 87.5%
Cytology or | 85.7% Comparison of tumour diameter prediction by modalities
core biopsy
MRI 95.2% Correlation | p= R square
Triple 100.0% Clinical 0.47 0.103 | 0.22
assessment assessment
MX/US 0.93 < 0.001 | 0.87
MRI 0.86 <0.001 | 0.74
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Fabre Demard, N., Boulet, P., Prat, X., Charra, L., Lesnik, A., Taourel, P.; Breast MRI in
Invasive Lobular Carcinoma: Diagnosis and Staging; Editions Francaises de Radiologie; Vol
86; No 9; pp 1027-1034; 2005

Design: Retrospective Case Series Evidence Level 3
Country: France
Setting: Hospital

Inclusion criteria: Surgically treated patient with pure Invasive Lobular Carcinoma (ILC)

Exclusion criteria:

Population: 35 patients, mean age 55 years (range 38-76 years).

Mammographic abnormalities: | Opacity 45%
Asymmetrical Density 55%

Interventions: Breast MRI

Outcomes: Regional staging

Results: Breast MRI is useful in diagnosis, staging and surgical management of ILC.

Enhancement at MRI was seen for all 35 cancers. It was focal for 24 patients, regional for 10
and diffuse for 1. Malignancy was shown in 33 patients. For 11 patients, the MRI staging was
positive finding 8 new cancers.

MRI had an impact on the management of 11 patients (33%). MRI was beneficial in 8 of 11
patients (confirmed original BCT management in 3 cases, conversion to mastectomy in 3
cases, contralateral lumpectomy in 2 cases).MRI caused benign lesions to undergo biopsy in
3 patients (overestimated).

Regional Staging and Impact on Management

Additional Foci 31.5%

N:

Enhancing Focus

Ipsilateral, same lesion 3

Ipsilateral, different quadrant | 5
3

Contralateral
Multifocal Carcinoma 3 Biopsy proven
Multicentric Disease 5

General comments
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Boetes, C., Veltman, J., Van Die, L., Bult, P., Wobbes, T., Barentsz, J, O., The Role of MRI
in Invasive Lobular Carcinoma. Breast Cancer Research and Treatment; 86; pp31-37; 2004

Design: Retrospective Case Series Evidence Level 3
Country: Holland

Setting: Hospital

Inclusion criteria: Surgically treated patient with pure Invasive Lobular Carcinoma (ILC),
with available pre-operative imaging measurements (MX), US and MRl

Exclusion criteria:

Population: 34 patients, mean age 55 years (range 35-78 years).

Mean tumour size at pathological examination 4.9 cm (range 1 to 15 cm)
Intervention: 26 patients underwent mastectomy : 10 patients had BCT
Axillary lymph node involvement - 56% of patients

Interventions: Retrospectively re-evaluate imaging measurements for tumour detection and
size; findings compared with pathology.

Outcomes:
MR detection and measurement of tumour size, compared to MX and US in patients with
ILC.

Results: There is some evidence that of the three imaging modalities contrast enhanced MR
has the lowest false-negative rate in detecting ILC and has the highest accuracy in
measuring the size of the ILC. MR could play a key role in the pre-operative work-up for
accurate tumour size determination

MX |US | MRI
False-negative scores | 14% | 3% | 0%
Underestimated 56% | 53% | 14%
Correctly estimated 33% | 47% | 75%
Overestimated 17% | 0% | 11%

The correlation coefficients for mammography were respectively r = 0.34 (p < 0.05) and r =
0.27 (p < 0.05) for both radiologists, for ultrasound r = 0.24 (p < 0.05) and for MRI r=0.81 (p
< 0.01).

General comments: Imaging measurements on MX, US and MR vs. pathology
measurements are presented in scatter diagrams - any extraction of figures would be highly
speculative.
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Veltman, J., Boetes, C., Van Die, L., Bult, P., Blickman, J, G., Barentsz, J, O.,
Mammographic Detection and Staging of Invasive Lobular Carcinoma. Journal of Clinical
Imaging; 30; pp94-98; 2006

Design: Retrospective Case Series Evidence Level 3
Country: Holland

Setting: Hospital

Inclusion criteria: Surgically treated patient with pure Invasive Lobular Carcinoma (ILC)

Exclusion criteria:

Population: 42 patients, mean age 64 years (range 44-85 years).

Mean tumour size at pathological examination 33 mm (range 3-110 mm)
Intervention: 27 patients underwent mastectomy : 15 patients had BCT
Staging: T1 - 20 patients; T2 - 13 patients; T3 - 9 patients

Interventions: Evaluate mammography in detecting and staging of ILC.

Outcomes: Evaluate mammography in detecting and staging of ILC.

Results: There is some evidence that mammography alone is not enough in detecting, and
especially in the staging of ILC. Differences between Radiologists, proved to be responsible
for the non-detections of ILCs on mammography or treatment delay. The understaging of ILC
by mammography can have a serious influence on the clinical management of patients with
ILC. 35% to 37% were understaged, the largest differences between radiologists were found
in the breast imaging reporting and data system (BIRADS) classification and staging
performance.

Compared to the pathological findings, Radiologist 1 staged 60% correct, overstaged 3%
and understaged 37% in Session A and similar percentages in Session B. Radiologist 2
staged 60% correct, overstaged 5% and understaged 35% in Session A and respectively
52%, 0%, 48% in Session B. Radiologist 1 differed in 17% patients between two sessions,
Radiologist 2 in 21%. Intra-observer variation for staging was k=0.66 and k=0.70,
respectively for both Radiologists. The k value for interobserver agreement was 0.46 and
0.65 comparing Sessions A and B. In the BIRADS classification, Radiologist 1 differed in
26% of patients between the two sessions and Radiologist 2 in 21% of patients. Comparing
the results of both Radiologists from Session A and B resulted in 29% and 31% differences
respectively. The k value for intra-observer variation was 0.42 and 0.68 respectively.
Interobserver agreement was k=0.45 and 0.50 comparing the BIRADS classification for
Sessions A and B respectively.

Staging Results

Tumour Stage Radiologist 1 Radiologist 2
Pathology | Session A | Session B | Session A | Session B
TO - 1 3 4 5
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T1 20 27 29 24 28
T2 13 11 8 11 7
T3 9 1 2 3 2
BIRADS Classification Results

BIRADS Radiologist 1 Radiologist 2

Classification | Session A | Session B | Session A | Session B

1 1 3 4 5

3 1 - 4 4

4 31 38 21 17

5 9 11 13 16

General comments
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Francis, A., England, D.W., Rowlands, D.C., Wadley, M., Walker, C., Bradley, S.A.. The
diagnosis of invasive lobular breast carcinoma. Does MRI have a role? The Breast, 10:38-
40, 2001

Design: Retrospective Case Series Evidence Level 3
Country: UK

Setting: Hospital

Inclusion criteria: invasive lobular carcinoma diagnosed by core biopsy

Exclusion criteria:

Population: 22 patients, characteristics not reported

Interventions: comparison between clinical, ultrasound scan, mammographic imaging and
MRI

Outcomes

Results: There is some evidence that MRI is more accurate than US and clinical
examination, both of which underestimated tumour size. MRl and mammography are more
accurate in estimating tumour size.

MRI detected 21 of the 22 ILCs while mammography and US detected 16 and 20
respectively. Clinical examination detected 19 tumours.

There was a significant difference in clinical and histological size (p=0.0038) with clinical
examination underestimating tumour size in 63% of patients.

There was no significant difference between mammographic and histological size
(p=0.3894).

There was a significant difference between US and histological size (p=0.0003), with US
underestimating size in 90% of patients.

There was no significant difference between MRI and histological size (p=0.6288)

Comparative size (mm) of ILC in 22 patients as estimated by clinical examination (CE),
mammography (MX), ultrasonography (US), magnetic resonance imaging (MRI)

CE MX |US |MRI | Histology CE | MX | US | MRI | Histology
110 0 0 24 40 12120 |20 [12 |23 19
210 0 24 |65 60 13[20 |35 |21 |30 34
3 |30 50 32 |30 60 14110 |0 10 |30 20
4 [15 20 10 |24 27 15120 |15 [11 |0 16
5 120 20 17 130 60 1640 [40 |40 |70 36
6 [30 50 50 |30 58 17130 |30 |25 |28 |25
7 |30 0 24 |30 30 1820 |30 |25 |35 |33
8 |15 18 10 | 21 15 19110 |6 12 |7 13
9 [15 20 15 |20 20 2010 |O 6 |8 9
10|10 15 10 |28 26 2180 |0 0 [120 |150
1110 8 4 8 3 22135 |40 |8 |60 61

General comments: study too small to have statistical power. Population characteristics
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(age, tumour stage, etc) not reported.
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Schelfout, K., Van Goethem, M., Kersschot, E., Verslegers, |., Biltjes, I., Leyman, P., Colpaert, C.,
Thienpont, L., Van den Haute, J., Gillardin, J, P., Tjalma, W., Buytaert, Ph., Schepper, A. De.,
Preoperative Breast MRI in Patients with Invasive Lobular Breast Cancer. Eur Radiol: 14: pp1209-
1216, 2004

Design: Retrospective Case Report Evidence Level 3
Country: Belgium

Setting: Hospital

Inclusion criteria: Patients who had been diagnosed with Infiltrative Lobular Carcinoma (ILC) +/-
LCIS (Lobular Carcinoma in situ) and who had undergone preoperative MR imaging of the breast
and had all original pathology, imaging and clinical examination reports available for review.

Exclusion criteria: Associated ductal carcinoma

Population: 26 women, age range 41-74 (mean 56.9 years)

Interventions: MRI

Outcomes: Use of MRI in preoperative staging of ILC and detection of multifocal/multicentric
disease

Results: MRI may play an important role in the evaluation of patients with ILC, which is often
difficult to diagnose on clinical examination and conventional imaging and more likely occur in
multiple sites and in both breasts. However, false-negative MR findings do occur in a small
percentage of ILC. MR findings of unifocal, multifocal, single quadrant and multi quadrant disease
were correlated with other imaging techniques and compared with histological findings. Most ILC
presented on MRI as a single speculated/irregular, inhomogeneous mass (pattern 1, n=12) or as a
dominant lesion surrounded by multiple small enhancing foci (pattern 2, n=8). Multiple small
enhancing foci with interconnecting enhancing strands (pattern 3) and an architectural distortion
(pattern 4) were both described in three cases. There was one case of a focal area of
inhomogeneous enhancement (pattern 5) and one normal MR examination (pattern 6). Unifocal
and multifocal lesions were identified on MRI in four patients with normal conventional imaging. In
nine women, multiple additional lesions or more extensive multiquadrant disease were correctly
identified only on MRI.

Features of ILC on Clinical Mammography Ultrasound MRI
Clinical Examination, Examination
Mammography, US | Case 1 Palpable - - P4
and MRI mass
Case 2 Skin retraction | - - P1
Case 3 Thickness - - P3
Case 4 Skin retraction | - - P2
Case 5 Palpable Spiculated mass | - P2
mass +m
Case 6 - Arch dist + m - P3
Case 7 Palpable Spiculated mass | Irreg inh | P2
mass shad
Case 8 Palpable Arch dist Irreg inh | P2
mass shad
Case 9 Thickness Spiculated mass | Sh  without | P2
mass
Case 10 Thickness Arch dist - P5
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Case 11 Palpable Asym dens + m Irreg inh | P2
mass + col shad
Case 12 Palpable Spiculated mass | Irreg inh | P2
mass + sr shad
Case 13, | Palpable Spiculated mass | Irreg inh | P3
Lesion 1 mass + p +m shad
Case 13,|- Microcalcifications | -
Lesion 2
Case 14 Palpable Spiculated mass | Irreg inh | P2
mass shad
Case 15 Palpable Arch dist Irreg inh | P1
mass + p shad
Case 16 - Asym dens Irreg inh | P1
shad
Case 17 - Arch dist - P4
Case 18 Palpable Spiculated mass | Irreg inh | P1
mass + sr shad
Case 19 Palpable Spiculated mass | Irreg inh | P1
mass shad
Case 20 Palpable Spiculated mass | Irreg inh | P1
mass shad
Col - colouring of the | Case 21 - Spiculated mass | Irreg inh | P1
skin; sr - skin reaction; shad
p - pan, m -|Case22 Thickness Arch dist Sh  without | P1
microcalcifications; mass
Arch dist - architectural | Case 23, | Palpable Arch Dist Irreg inh | P1
distortion; Asym dens - | Lesion 1 mass shad
Asymmetric  density; | Case 23, | Palpable Spiculated mass | Irreg inh | P1
Ireg inh shad - |Lesion?2 mass shad
irregular Case 24, - Arch Dist Irreg inh | P4
inhomogeneous  with | Lesion 1 shad
shadowing; Sh without | Case 24, | - Arch Dist - P1
mass - shadowing | Lesion 2
without a distinct mass; | Case 25 Palpable Arch Dist Irreg inh | P1
lobulated well circ - mass + sr shad
lobulated well- | Case 26 - Asym dens + m Lobulated P6
circumscribed. well circ
Women with unifocal, Mammography | Ultrasound | MRI HPD
multifocal, single | Case 1 - - UF/SQ UF/SQ
guadrant and | Case 2 - - UF/SQ UF/SQ
multiguadrant Case 3 - - MF/SQ UF/SQ
disease Case 4 - - MF/MQ MF/MQ
Case 5 UF/SQ - MF/SQ MF/SQ
Case 6 UF/SQ - MF/SQ MF/SQ
Case 7 UF/SQ UF/SQ MF/SQ MF/SQ
Case 8 UF/SQ UF/SQ MF/SQ MF/SQ
Case 9 UF/SQ UF/SQ MF/SQ MF/SQ
Case 10 UF/SQ - UF/MQ UF/MQ
Case 11 UF/SQ UF/SQ MF/MQ MF/MQ
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Case 12 UF/SQ UF/SQ MF/MQ MF/MQ
Case 13, | MF/SQ UF/SQ MF/MQ MF/MQ
Lesion 1
Case 13,
Lesion 2
Case 14 UF/SQ UF/SQ MF/SQ UF/SQ
Case 15 UF/SQ UF/SQ UF/SQ UF/SQ
Case 16 UF/SQ UF/SQ UF/SQ UF/SQ
Case 17 UF/SQ - UF/SQ UF/SQ
Case 18 UF/SQ UF/SQ UF/SQ UF/SQ
Case 19 UF/SQ UF/SQ UF/SQ UF/SQ
Case 20 UF/SQ UF/SQ UF/SQ UF/SQ
Case 21 UF/SQ UF/SQ UF/SQ UF/SQ
Case 22 UF/SQ UF/SQ UF/SQ UF/SQ
Case 23, | UF/SQ UF/SQ UF/SQ UF/SQ
Lesion 1
Case 23, | UF/SQ UF/SQ UF/SQ UF/SQ
UF - Unifocal Lesion 2
MF - Multifocal Case 24, | MF/SQ UF/SQ MF/SQ MF/SQ
SQ - Single Quadrant | Lesion 1
MQ - Multicquadrant Case 24,
HPD Lesion 2
Histopathological Case 25 UF/SQ UF/SQ UF/SQ UF/SQ
Diagnosis Case 26 UF/SQ UF/SQ - UF/SQ

General comments
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Kvistad, K.A., Rydland, J., Smethurst, H.-B., Lundgren, S., Fjosne, H.E., Haraldseth, O. Axillary
Lymph Node Metastases In Breast Cancer: Preoperative Detection with Dynamic Contrast-
Enhanced MRI. Eur. Radiol, 10: 1464-1471, 2004

Design: Prospective Case Control Evidence Level 2++
Country: Norway

Setting: Hospital

Inclusion criteria: patients with invasive breast cancer to be treated with axillary node dissection

Exclusion criteria:

Population: 65 patients with level | and Il axillary node dissection; mean age 59.4 (range 38-79)

Characteristics | n= | Histology n= | Tumour n=
staging
Premenopausal | 18 | Invasive ductal carcinoma | 54 | T1a
Postmenopausal | 47 | Invasive lobular |3 | T1b 13
carcinoma
Mucinous carcinoma 4 | Tic 25
Intervention = | Tubular carcinoma 2 | T2 20
Mastectomy 45 | Undifferentiated 2 | T3and T4 7
adenocarcinoma
Wide local | 20
incision

Interventions: evaluating the value of MRI in axillary node staging

Outcomes: sensitivity, specificity, accuracy

Results: There is good evidence that axillary lymph nodes can be evaluated as a part of an MR-
mammography study without substantial increase in examination time, and provide the surgeon
with knowledge about the localisation of possible metastatic lymph nodes. Using dynamic contrast
enhanced imaging, a 83% sensitivity and a 90% specificity for the presence of lymph node
metastases was found with the chosen threshold of abnormal signal intensity increase.

When using a signal intensity increase in the lymph nodes of >100% during the first postcontrast
image as a threshold for malignancy, 57/65 patients were correctly classified (sensitivity 83%,
specificity 90%, accuracy 88%),).

These results were not improved when lymph node size and morphology were used as additional
criteria.

When combining enhancement patterns (signal intensity increase) and morphological criteria of the
tumour to improve specificity of the method, the sensitivity decreased to 65%, without significant
increase in specificity.

Using the size and shape of the axillary lymph nodes in MR images as a criteria correlated poorly to
the presence of metastases, with a sensitivity of 63% and a specificity of 80%.

These results are comparable to CT examinations of the axilla but are poorer than the results from
ultrasound examination.

Clinical evaluation had a very low sensitivity of 25%, and was found to be an inaccurate method for
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detection of axillary lymph nodes metastases.

Axillary lymph nodes showed contrast enhancement in both ALND-positive and ALND- negative
patients, but enhancement was stronger and more rapid in patients with metastases, and on
average reached a peak value during the first 57s after contrast injection.

Axillary lymph nodes can be evaluated as a part of an MR-mammography study without substantial
increase in examination time, and provide the surgeon with knowledge about the localisation of
possible metastatic lymph nodes.

Comparison of Results of clinical assessment and MRI of axillary lymph nodes

Parameter | Clinical Abnormal Abnormal Sl |Lymph node | Abnormal Si
assessment | Slincrease |increase and |size >0.5 cm |increase and
positive and abnormal | size >0.5 cm
washout sign | morphology and abnormal
morphology

True 6 20 17 15 15

positive

True 40 37 37 33 38

negative

False 1 4 4 8 3

positive

False 18 4 7 9 9

negative

Sensitivity | 25 83 71 63 63

(%)

Specificity | 98 90 90 80 93

(%)

Results of patients with at least one axillary lymph node corresponding to the assigned
short-axis diameters
as _measured on the MR images and related to the histopathological axillary lymph node

(ALND)

Lymph | Lymph | Lymph Lymph | Lymph Lymph | Lymph
node node node size | node node size | node node size
size size <0.5 cm and | size <1.0 cm and | size <2.0 cm and
<0.5cm | £0.5cm | s1.0cmand | £1.0 cm | £2.0 cm and | £2.0 cm | abnormal
and abnormal and abnormal morphology
<1.0 cm | morphology | 2.0 cm | morphology
ALND-
positive | ,, 15 12 5 5 > >
patients
(n=24)
ALND-
negative
patients 441 15 8 1 1 0 0
(n=41)

Harishinghani, M. G., Weissleder, R.; Sensitive, Noninvasive Detection of Lymph Node
Metastases. Plos Medicine; Vol 1; Issue 3; pp 202-209; 2004
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Design: Prospective Case Control Study Evidence Level 2-

Country: USA

Setting: Hospital

Inclusion criteria: Histologically validated lymph nodes from patients with primary cancers

Exclusion criteria:

Population: Test dataset/lymph nodes histologically validated (n=216) prospective cases,

from 34 patients with primary cancers;

histopathology (n=97) retrospective cases

Learning dataset / lymph nodes with known

Parameter Learning dataset | Test dataset
Patients (n) 37 34
Lymph nodes (n) 97 216
Malignant (n/%) 44 (45%) 46 (21%)
Benign (n/%) 53 (55%) 170 (79%)
Short axis (M+SD/range/mm) 10.516.2 (3-39) 10.015.9 (3-
39)
Volume (mean, median, range cm2) 2.0,0.4,0.24-454 |1.8, 4.1, 0.14-
45.4
Age (mean, range) 59.7 (28-85) 58.9 (30-82)
Sex (M/F) 24/12 25/9
Primary  cancer | Prostate 21 18
sites
Bladder 9 2
Testes 5 2
Ureter 1
Colon 1
Breast 7
Penile 4

Interventions: semi automated, non-invasive nodal cancer staging using a nonoparticle
enhanced lymphotropic magnetic resonance (LMRI) technique

Outcomes: accurate staging; magnetic tissue parameters of cancer metastases and normal
unmatched lymph nodes

Results: There is fairly good evidence to suggest the feasibility of semi automated, non-
invasive nodal cancer staging using a nonoparticle enhanced lymphotropic magnetic
resonance (LMRI) technique. Nanoparticles traced by MRI displayed an abnormal pattern
when there was metastases in the nodes and a computer software recognises this
abnormality. Unique magnetic tissue parameters were found, which accurately distinguished
metastatic form normal nodes with an overall sensitivity of 98% and specificity of 92%. The
parameters can be applied to data sets in a semi automated fashion and used for 3D
reconstruction of complete nodal anatomy for different primary cancers.

Discriminatory power of Imaging Parameters in Learning dataset

PPV
72.2

NPV
70.4

Parameter
Short axis >10

Analysis
Visual analysis

Sensitivity
59.0

Specificity
81.1
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mm
Round > 8 mm 43.1 73.5 57.7 160.9
Heterogeneous | 52.2 96.2 92.0 |70.8
Focal defect 15.9 100.0 100.0 | 58.8
Central 2.2 81.1 9.0 50.0
hypersensitivity

Semiautomated 0S| <30% 38.6 98.1 944 |65.8

Difference (pre/post)
OSNR <4.2 52.2 94.3 88.4 |704
OLNM <0.031 79.1 83.0 79.1 |83.0
0T2* <34.9ms 86.4 92.5 90.5 |89.1

Semiautomated (post | SNR >2.1 95.5 84.9 84.0 |95.7

only)
LNM ratio 97.7 73.6 754 975
T2" 93.2 94.3 93.2 194.3
Pixel variance 97.7 90.6 89.6 |98.0
T2* and variance | 97.7 94.3 93.5 |98.0

General comments: very small study, only 7 of the histologically proven malignancies
(lymph nodes) came form breast cancer patients all in the test dataset.
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Evidence Tables- DCIS

Shiraishi, A., Kurosaki, Y., Maehara, T., Suzuki, M., Kurosumi, M.,; Extension of Ductal
Carcinoma In Situ: Histopathological Association with MR Imaging and Mammography;
Magnetic Resonance in Medical Sciences; Vol. 2; No. 4; pp159-163; 2003

Design: Retrospective Case Control Study Evidence Level 2++
Country: Japan

Setting: Hospital

Inclusion criteria: Women with DCIS and DCIS with microinvasion

Exclusion criteria:

Population: 30 women with 30 histologically verified lesions (12 pure DCIS; 18 DCIS with
microinvasive foci);

Mean age: 49.8 years (range 34-70 years)

Treated with: 19 mastectomy; 11 BCT

Interventions: Evaluating capability of breast MRl and mammography in determining tumour
extent and detectability of DCIS.

Outcomes: Correlation of MR, Mammography and Histopathological results; Sensitivity

Results: There is good evidence that MRI can complement mammography in guiding
surgical treatment of DCIS by providing better assessment to the extent of the lesion. 26/30
(86.7% sensitivity) were detected through the MRI as well as 8 lesions without
mammographically detected microcalcification. In 7/30 cases MRI showed tumour extent
accurately compared with mammography, and the combined diagnosis improved the
accuracy of evaluating tumour extent.

Difference in Tumour Extent Between Imaging and Specimen

0 <10mm | 11- 221mm | £10mm | 11- 2
20mm 20mm | 21mm
underestimation overestimation
MRI 2 8 3 6 3 0 0
(9.1%) | (36.4%) | (13.6%) | (27.3%) | (13.6%)
Mammography 1 7 3 7 3 0 1
(4.5%) | (31.8%) | (13.6%) | (31.8%) | (13.6%) (4.5%)
MRI +|2 8 4 3 4 0 1
Mammography (9.1%) | (36.4%) | (18.2%) | (13.6%) | (18.2%) (4.5%)

MRI + mammography: combined evaluation with MRI and mammography

Difference in Size Divided by Actural Size of Specimen

0-20% | 21-40% | 41-60% | 61-80% | 81- 100%<
100%
MRI 12 3 4 1 2
Mammography 9 6 3 1 1

General comments:

62



63



Mariano, M.N., van den Bosch., M.A.A.J., Daniel, B.L., Nowels, K.W., Birdwell, R.L., Fong,
K.J., Desmond, P.S., Plevritis, S., Stables, L.A., Zakhour, M., Herfkens, R.J., lkeda, D.,;
Contrast-Enhanced MRI of Ductal Carcinoma In Situ: Characteristics of a New Intensity-
Modulated Parametric mapping Technique Correlated with Histopathological Findings;
Journal of Magnetic Resonance Imaging; Vol 22; pp520-526; 2005

Design: Retrospective Case Control Study Evidence Level 2++
Country: USA

Setting: Hospital

Inclusion criteria: Patients with pure DCIS on pathology who underwent conventional
mammography and contrast-enhanced (CE) MRI using the intensity-modulated parametric
mapping technique

Exclusion criteria: Concurrent microinvasion; LCIS; IDC; ILC or inflammatory carcinoma in
the specimen

Population: 14 patients; Mean age 43 years (range 26-52 years)

Interventions: Intensity modulated parametric mapping MRI

Outcomes: Correlation with histopathological findings

Results: There is good evidence that intensity-modulated parametric mapping technique for
breast MRI resulted in the highest detection rate for the DCIS cases. Furthermore, the
parametric mapping technique identified all intermediate and high-grade DCIS lesions,
suggesting that a negative MRI using the parametric mapping technique may exclude
intermediate and high-grade DCIS.

With the use of a kinetic curve shape analysis, MRI classified 7/14 lesions (50%) as
suspicious, including four with initial-rapid/late-washout and three initial-rapid / late-plateau.
Using morphologic criteria, MRI classified 10/14 (71%) as suspicious., with the most
prominent morphologic feature being a regional enhancement pattern. Using the intensity
modulated parameteric mapping technique, MRI classified 12/14 cases (86%) as suspicious.
Parametric mapping identified all intermediate and high-grade DCIS lesions.

Detection Rate of 14 Pure DCIS Lesions by Mammography and Contrast-Enhanced
MRI Criteria

Modality DCIS cases
detected

Mammography 9/14 (64%)

MRI kinetic curve-only 7/14 (50%)

MRI morphology-only 10/14 (71%)

MRI parametric mapping | 12/14 (86%)

technique

Detection Rate of 14 Pure DCIS Lesions Stratified by Nuclear Grade by Mammography
and Contrast-Enhanced MRI

Low nuclear Intermediate High nuclear
grade (n=4) nuclear grade | grade (n=7)
(n=3)
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Mammogram suspicious 2 (50%) 2 (67%) 5 (71%)
MRI Kinetic curves | 2 (50%) 0 (0%) 5 (71%)
suspicious

MRI morphology suspicious | 1 (25%) 3 (100%) 6 (86%)
MRI  parametric mapping | 2 (50%) 3 (100%) 7 (100%)
suspicious™

* MRI parametric mapping identified all intermediate and high grade DCIS lesions

Level of Periductal Lymphocytic Infiltration Stratified by Nuclear Grade in 14 Pure

DCIS Lesions
None Intermediate Moderate or
infiltration (n=4) | infiltration (n=5) | intense
infiltration (n=5)
Low grade DCIS 2 (50%) 2 (40%) 0 (0%)
Intermediate grade | 2 (50%) 1 (20%) 0 (0%)
DCIS
High grade DCIS 0 (0%) 2 (40%) 5 (100%)

General comments
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Francescutti, G.E., Londero, V., Berra, |l., Del Frate, C., Zuiani, C., Bazzocchi, M.; Breast
MRI of Ductal Carcinoma in situ: Is there MRI role? Radiol Oncol; Vol 36(4); pp305-312;
2002

Design: Retrospective Case Control Study Evidence Level 2+
Country: Italy

Setting: Hospital

Inclusion criteria: Women diagnosed with DCIS lesions who underwent contrast enhanced
MRI within 7 days after mammographic examination

Exclusion criteria:

Population: 22 women - Mean age 53 (range 42-75 years)
Histological Diagnosis: Surgical Biopsy (n=6); Core Needle Biopsy (n=16)
DCIS (n=15); DCIS plus Microinvasive Component or Microfoci of IDC (n=7)

Interventions: Contrast enhanced MRI

Outcomes: Sensitivity

Results: There is fairly good evidence that the sensitivity of MRI for DCIS detection is lower
than that achieved for invasive breast cancer; however, contrast enhanced MRI can depict
foci of DCIS that are mammographically occult. The MRI technique is of complementary
value for a better description of tumour size and detection of additional malignant lesions.

On MRI, 21/22 (95%) DCIS lesions showed contrast enhancement. 14/15 (93%) pure DCIS
lesions demonstrated respectively a low (3), undeterminate (5), and strong (6) enhancement.
Morphologically, the enhancing lesion was focal in 7, segmental in 4 and with linear
branching in 3 cases. Wash out was found in 4 cases, plateau curve in 8 and Type | curve in
2 cases. Multifocality was present in 5 cases.

All DCIS with associated microinvasion demonstrated contrast enhancement: 1/7 cases
showed a low enhancement, 2/7 showed an indeterminate enhancement and 4/7 showed a
strong enhancement. Morphologically, the enhancing lesion was focal in 3/9, segmental in 5
and with linear branching in 1 case. The wash out was demonstrated in 3/7 cases, plateau
curve in 3 and Type 1 curve in 1 case. Multifocality was present in 3 cases.

Enhancement rates in 14 DCIS and 7 DCIS with associated minimum invasion

% of signal intensity | DCIS DCIS+DCI | Total
increase

<70% 3(21%) |1 (14%) 19%
70%-140% 5 (36%) |2 (29%) 33%
>140% 6 (43%) | 4 (57%) 48%
Configuration

Focal mass like 7 (50%) | 3 (43%) 48%
Segmental 4 (27%) | 3 (43%) 33%
Linear-branching 3(21%) |1 (14%) 19%
Signal intensity curve

Type i 2 (14%) |1 (14%) 14%
Type ii 8 (57%) | 3 (43%) 52%
Type iii 4 (29%) | 3 (43%) 33%
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Groves, A.M., Warren, R.M.L., Gogward, S., Rajan, P.S.,; Characterization of Pure High-
grade DCIS on Magnetic Resonance Imaging Using the Evolving Breast MR Lexicon
Terminology: Can it be differentiated from pure invasive disease? Magnetic Resonance
Imaging; Vol. 23; pp733-738; 2005

Design: Retrospective Case Control Study Evidence Level 2+
Country:UK

Setting: Hospital

Inclusion criteria: Histologically proven pure high-grade DCIS

Exclusion criteria: Previous chemotherapy, inadequate MRI, all cases with mixed lesions
(invasive and DCIS, including microinvasion) and one patient who was too breathless to
undergo an adequate examination

Population: 26 patients (13 DCIS compared with 13 invasive carcinoma)

DCIS Invasive

Mean 56.2 years (range 34- | 53 years (range 42-68
| Age 74 years) years)
Grade 1 0 3

2 0 3

3 13 7
Size <9 mm 1 1

10-20 2 5

mm

>20mm | 10 7
Mean 37.3mm (range 6-|{31mm (range  6-
Size 89mm) 97mm)
Unifocal 13 11
Multifocal 0 2

Interventions: MRI

Outcomes: MRI characteristics of DCIS and invasive breast carcinoma

Results: There is fairly good evidence that there are features that help differentiate high-
grade DCIS from invasive carcinoma on MRI. High-grade DCIS is significantly more likely to
show focal branching pattern (p=0.003) or to have an irregular contour (p=0.003) compared
with invasive disease. All though of marginal statistical significance, DCIS lesions are more
likely to have a lower morphological score than invasive carcinoma (p=0.006), whilst the latter
is more likely to show ring enhancement (p=0.007).

Summary of MRI DCIS and Invasive Breast Carcinoma MRI Characteristics

Age . Percentage Morphological | Total
(years) Size (mm) Enhancement | Score Score
No. of DCIS
(n=13) 56.2 37.3 180.9 5.38 20.4
No. of invasive | 5 31 220.2 4.62 23.1
carcinoma
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[ (n=13)

Focal Ring Margin Shape
branching | enhancement | Well | Poorly | Spiculated | Round | Irregular
No. of
DCIS 4 0 0 11 2 0 13
(n=13)
No. of
nmvasive g 3 4 |6 3 4 9
carcinoma
(n=13)
Contrast washout pattern Category by score
Rising Plateaux | Washout | Benign Suspicious | Malignant
No. of DCIS
(n=13) 1 9 3 1 8 4
No. of
invasive 0 6 7 0 7 6
carcinoma
(n=13)

General comments
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van der Velden, A.P.S., Boetes, C., Bult, P., Wobbes, T. The Value Of MRI In Diagnosis And
Size Assessment Of In Situ And Small Invasive Breast Carcinoma. The American Journal of
Surgery, No.192, pp.172-78, 2006

Design: Retrospective case series evidence level 3
Country: Netherlands

Setting: Hospital

Inclusion criteria: histopathologically confirmed diagnostic of DCIS, histologic core needle
biopsy

Exclusion criteria

Population: 54 consecutive patients

Age at diagnosis % | N | DCIS diagnosis % | N

34-55 59 | 39 | Clinical symptoms 30 |2

55-75 41 | 27 | Mammography 62 |41
Location of DCIS MRI 5 3

Inner quadrant 18 | 12 | Unknown 3 2

QOuter quadrant 58 | 38 | Re-excision

Central 24 | 16 | Lumpectomy 22 |8

Pre-op histologic Mastectomy 57 |24
biopsy

DCIS 58 | 38 | Axillary lymph node dissect. |11 | 4

Not conclusive 128 Grading of DCIS

Not performed 30 | 20 | Grade |, well differentiated 6 4

Final treatment Grade Il, moderately diff. 35 |23
Lumpectomy 44 |1 29 | Grade lll, poorly diff. 35 |28
Mastectomy 56 | 37 | Not specified 6 4

Histopathologic size of DCIS with small invasive

DCIS carcinoma

<10 mm 1519 Present 18 |12
10-20 mm 18 | 11 | Not present 82 |54
>20mm 67 | 40

Interventions: Pre-operative Breast MRI.

Outcomes: correlation coefficients to assesses differences in size between imaging and
histopathologic examination

Results:

There is some evidence that DCIS and DCIS with small invasive carcinoma can be
adequately visualised on MRI. Tumour size measured at MRI did correlate with
histopathologic size, but in contrast to mammography MRI tended to overestimate the
tumour extent.

Mammographic rate of detection for DCIS was 84/52 (90%) and for DCIS with small invasive
carcinoma 10/12 (83%)

MRI revealed 1 false negative case and the rate of detection for DCIS was 16/17 (94%).
Correlation of mammographic size with histopathologic size was r= .44 (p < .01) and r =
49(p < .03) for MRl. Mammography underestimated the lesion size by 5 mm or more in
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47%, whereas with MRI size was adequately assessed in 43% and overestimated in 38%

Mammographic Findings (n=64) and MRI findings (n=22)

BiRads clasification Mammography | MRI

% N % N
Negative 11 7 5 1
Benign finding 1 1 0 0
Probably benign finding | 16 10 9 2
Suspicious abnormality | 50 32 81 18
Highly suggestive | 16 10 5 1
malignancy
Unknown 6 4 0 0

Size assessment of mammography (n=49) and MRI (nh=21) compared

to

histopathologic size

. . Difference between | Mammography | MRI

aRsa:;gLongg‘flze histopathologic and | % N Y% N
radiologic

Overestimation | >20 mm 10 5 14 3
11-20 mm 6 3 5 1
6-10 mm 10 5 19 4

Adequate 0-5 mm 27 13 38 |8

Underestimation | 6-10 mm 10 5 0 0
11-20 mm 8 4 5 1
>20 mm 29 14 19 4

General comments
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Menell, J.H., Morris, E.A, Dershaw, D.D., Abramson, A.F., Brogi, E., Liberman, L.;
Determination of the Presence and Extent of Pure Ductal Carcinoma In Situ by
Mammography and Magnetic Resonance Imaging; The Breast Journal; Vol. 11; No. 6; 2005

Design: Retrospective Case Series Evidence Level 3
Country: USA

Aim: Hospital

Inclusion criteria: Patients with pure DCIS on pathology who underwent conventional
mammography and contrast-enhanced (CE) MRI using the intensity-modulated parametric
mapping technique:

Exclusion criteria:

Population: 32 women (33 breasts), 39 sites of pure DCIS; Mean age 53 years (range 34-
79 yerars); no invasive or microinvasive tumour was found

Interventions: Contrast-Enhanced MRI

Outcomes: Correlation of presence and extent of pure DCIS by mammography and MRI

Results: There is some evidence that MRI is significantly more sensitive than
mammography in DCIS detection. In women with known or suspected DCIS, MRI may have
an important role in assessing the extent of disease in the breast. Of 33 breasts involved,
DCIS was discovered by MRI alone in 21 (64%), by both MRI and mammography in 8 (24%)
and by mammography alone in 1 (3%), DCIS found at mastectomy without findings of
mammography or MRI in 3 breasts (9%). MRI had significantly higher sensitivity than
mammography for DCIS detection (29/33 = 88% vs. 9/33 = 27%; p<0.00001). Multiple sites
of disease were present in 5 breasts, better demonstrated with MRI in 3, mammography in 1,
and equally by both in 1. The predominant enhancement pattern of DCIS on MRI was linear /
ductal in 18/29 breasts (62%); mammography found calcifications associated with DCIS in
8/9 (89%). The nuclear grade of DCIS found with MRl and mammography was similar; size
of lesion was larger on MRI; breast density did not impact results.

Detection of any DCIS in 33 Breasts by Imaging Modality, MRI vs. Mammography

MRI Mammography | Neither
Detection of | 29 (88) 9 (27) 3(9)
DCIS
Detected only by | 21 (64) 1(3)
Sensitivity 88% 27%
False-negative 12% 73%

DCIS Lesion Size (in mm) vs. Method of Detection in 39 Lesions

Imaging Pathology
size, median | size, median
(range) (range)

All mammographically detected (n=10) 35 (5-90) 11 (2-25)

All MRI detected (n=34) 20 (6-110) 7 (1-25)

Only MRI detected (n=25) 17 (6-110) 7 (1-20)

Detected by both, MRI measured (n=9) 42 (9-79) 11 (2-25)
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Detected by both mammographically
measured (n=9)

35 (5-90)

11 (2-25)

Lesion Nuclear Grade Versus Method of Detection

All lesions MRI detected | Mammographically | Neither
detected
Low 10 (28) 8 (25) 2 (20) 1 (33)%
Intermediate | 16 (44) 15 (47) 4 (40) 1 (33)°
High 10 (28) 9 (28) 4 (40) 1 (33)°
Total 36 32 10 3
Percentage of DCIS in this grade is in parentheses
20.1cm
®0.2cm

¢ Paget's disease; 0.1cm

General comments
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Health Economic Summary

A single literature review was performed to assess the cost-effectiveness of breast MRI in
the preoperative staging of invasive breast cancer patients and CDIS patients. From 100
references initially identified through the search, 25 were considered further, although only
9 papers were finally retrieved. In total, 8 papers were excluded: 3 were about screening
(Baron et al 2005; Hailey et al 1997; Plevritis et al 2000), 3 did not include an economic
analysis (Heiberg et al 1996; Hylton et al 1999; Pietan et al 1999), 1 assessed a study
population different to that considered in the topic (Hrung et al 1999), 1 assessed thoracic
X-ray as the main intervention, while MRI was used selectively across patients (Norum et
al 2000). Only 1 study was finally included in the systematic review (Esserman et al 1999).
The only included study (Esserman et al 1999)" was a partial economic evaluation (since
only costs of MRI were reported). The study was conducted in USA and investigated the
usefulness of conducting contrast-enhanced MRI compared to mammography to assess
the extent of cancer in the breast before surgery. The study sample included patients with
invasive breast cancer, DCIS, Paget’s disease and others; therefore, there seemed to be
considerably heterogeneity in terms of the type of patients considered at analysis. A small
patient sample was considered (i.e. 57 patients in total). The usefulness of MRI was
assessed prospectively in the diagnostic study, while the usefulness of mammographies
were retrospectively reviewed. The mammography costs were not considered in the cost
analysis. Overall, there were relevant limitations both in terms of the clinical and the cost
analysis. Moreover, it is not clear whether the study sample, the clinical practice and the
unit costs used in the study would be representative within a UK setting. Therefore, the
usefulness of this study is very limited and uncertainty remains regarding whether MRl is a
cost-effective strategy in the preoperative staging of EBC patients.

REFERENCES

Esserman L et al. Utility of magnetic resonance imaging in the management of breast cancer:
evidence for improved preoperative staging. Journal of Clinical Oncology 1999; 17(1):110-119.

Evidence Table
Economic evaluations

Esserman L et al. Utility of magnetic resonance imaging in the management of breast
cancer: evidence for improved preoperative staging. Journal of Clinical Oncology, 1999.
17(1): p. 110-119.

Design:

Type of economic evaluation:

Partial economic evaluation (the costs of one of the interventions —-mammography- were
not included). The type of economic analysis was cost-effectiveness analysis (cost-
consequences), with effectiveness derived from a single study and no modelling
exercise conducted.

Clinical effectiveness:

It was derived from a diagnostic study, for which MRI was conducted prospectively and
mammographies, when available, were reviewed retrospectively.

Cost estimation:

It considered the potential savings (in terms of surgical procedures —mastectomy,
lumpectomy, reconstruction and implants- and radiation therapy) associated with better

' Note that a quality assessment was not undertaken for this paper for not being a full economic evaluation.
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staging achieved with MRI. Some resource consumption derived from authors’
assumptions based on their clinical experience, and unit costs from 1997 Medicare
reimbursement fees. Resources used were not identified independently of costs. The
price year was 1995.

Country: USA, setting: Hospital

Inclusion criteria

Patients with diagnosis of breast cancer (by fine needle aspiration for malignancy, core
biopsy for DCIS or invasive breast cancer, or excisional biopsy with positive surgical
margins) and planned surgical excision

Enrolment: June 1995 — September 1996

Exclusion criteria
Not stated

Population

57 patients, accounting for 58 diagnoses: 33 patients (57%) with invasive cancer (29
ductal, 2 lobular, 2 multiple histology); 9 patients (16%) with intraductal carcinoma (i.e.
invasive cancer plus extensive DCIS) 7 patients (12%) with DCIS; 1 patient (2%) with
Paget’s; 8 patients (14%) with no residual disease or with LCIS only.

50 of them showed residual tumour at final pathology, and in 5 cases mammography
was not repeated after initial biopsy. Final sample size: 45 patients with MRI and
mammograms

Interventions
= Contrast-enhanced MRI (three-dimensional imaging technique TARGET, with
General Electric 1.5 tesla Signa whole body imager) for local staging
= Mammography
The reference standard used in the study was pathologic size (the authors reported that
the use of pathologic size as reference standard was somewhat arbitrary, even if blindly
conducted for the study)

Follow up — It seems that from the moment of conducting the mammogram after initial
biopsy to the moment the MRI and pathological results were available

Results
MRI was more accurate identifying the extent of disease and would lead to savings by
identifying more accurately the type of surgery to undergo.

OUTCOME OF INTEREST* OVERALL
MRI Mammography RESULT

Correctly identified presence
or absence of disease 55/58 Non stated -
(number of cases)

Accurate in predicting extent

. 54/58 Non stated -
of disease (number of cases)
False positive results 2/58 Non stated -
False negative results 2/58 Non stated -

Concordance with tumour
pathology to identify 44/45 (98%) 38/45 (84%) P =0.03
malignancy

Concordance with tumour
pathology on tumour extent

43/44 (98%) 21/38 (55%) P =0.001
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(overall)

Concordance with tumour
pathology on tumour extent 19/19
for unifocal disease (100%)
(invasive)

Concordance with tumour
pathology on tumour extent 10/10
for multifocal/multicentric  (100%)
disease

Concordance with tumour
pathology on tumour extent 7/8 (88%) 4/8 (50%) -
for intraductal carcinoma

Concordance with tumour

pathology on tumour extent 6/6 (100%) 37 (43%) -
for DCIS

Concordance with tumour

pathology on tumour extent 1/1 (100%) 21/38 (55%) -
for Paget’s disease

Cases for which MRI, but not

clinical examination and
Eammography, |d'ent|f|ed 10 (17.54%)
isease too extensive for
lumpectomy (i.e. change to

mastectomy)

Cases in which MRI would

have  changed  surgical

decision making by 14 (24.56%)
predicting successful breast
conservation; number (%)
Unit cost of MRI (charge per
hour, $1995; in 1998, 30
minutes were required per
patient)

Total savings for the study
sample by using MRI $102,659
($1995)

* The most relevant outcomes have been reported in bold

10/14 (71%) -

4/9 (44%) -

$1,500 - -

Authors’ conclusions —

MRI was better than mammograms for both identification of malignancy (98% versus
84%; p = 0.03), concordance on extent (98% versus 55%; p < 0.001) and extent of
disease in extensive intraductal carcinoma (88% versus 50%), and it has potential to
lead to cost savings.

General comments —

In terms of the analysis of clinical effectiveness, the study was a diagnostic study that
used prospective data to assess MRI and retrospective data to assess mastectomy. The
investigator recording MRI measurements was blinded to mammographic results and
pathology was independently reviewed in a blinded way. However, the sample size of
the study was small, and included patients with invasive breast cancer, DCIS patients,
patients with Paget’s disease, etc. As the authors stated, the study was designed to
gather information to assess MRI, and not to direct surgical therapy, therefore the
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outcome ‘potential impact of MRI on surgical decision making’ may be of limited
usefulness. The authors additionally highlighted, as potential barrier for the introduction
of MRI, the difficulties in image interpretation and reader variability, although they
mention that the type of technology used in the study (TARGET) helps reducing both
problems. The authors mentioned that the study sample was likely to be representative
of the patients seen within the community and at academic centres who are likely to
benefit from MRI, although they may have referred to a USA setting. In terms of
generalisability of the results, the study was conducted in USA (therefore the clinical
practice may be different, and so resource use may differ from the UK, as will
costs/prices). For these reasons, the study may not be generalisable/ applicable to the
UK setting. There was not a direct comparison of the costs of MRI with those of
mammography; therefore, the authors’ conclusions are questionable. Given that the
costs of the alternative of using mammograms were not considered in the study, nothing
can be clearly concluded regarding the cost-effectiveness of MRI compared to
mammograms.
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2.2 What is the role of pre-treatment ultrasound assessment in staging the axilla?

Short Summary
The evidence for this topic comes from case series studies and one meta-analysis which
pooled estimates.

Eight studies reported the proportion of cases in whom it was possible to visualise axillary
lymph nodes on ultrasound. This proportion had a mean of 76% and median 81% but
varied widely, with a range 35% to 99%. The remaining proportion represents patients for
whom ultrasound does not add any information. (Altinyollar et al. 2005, Brancato et al.
2004, Damera et al. 2003, Deurloo et al. 2003, Dixon et al.1992, Esen et al. 2005, Nori et
al. 2005 and Podkrajsek et al. 2005).

The systematic review by Alvarez et al. (2006) performed a meta-analysis of staging
outcomes for ‘grey scale’ axillary ultrasound based upon 16 case series studies. The
meta-analysis provided pooled estimates of staging outcomes. When patients with
palpable and non-palpable axillary lymph nodes were combined, lymph nodes that were
suspicious on ultrasound based on their size (> 5mm); sensitivity was 69.2% and
specificity was 75.2%. If lymph nodes were suspicious on ultrasound based on their
morphology the sensitivity was 71.0% and specificity was 86.2%. Considering only studies
of patients with non-palpable lymph nodes, ultrasound had reduced sensitivity (using the
morphologic criterion for nodal involvement) and there was little change in specificity.
When a meta-analysis including only patients in whom it was possible to obtain biopsy
material by ultrasound were considered, the pooled sensitivity was 75.0% and the pooled
specificity was 98.3%. In a meta-analysis of patients in whom ultrasound-guided biopsy
was planned, and defining failure to find a node on ultrasound or failure to collect biopsy
material as a negative screen was conducted, the effect of these classifications was to
reduce the sensitivity of ultrasound compared to earlier values, with little change in its
specificity.

From case series studies the staging performance of ‘grey scale’ ultrasound alone showed
a mean sensitivity of 62%, a mean specificity of 87%, a positive predictive value of 86%
and a negative predictive value of 71%. (Altinyollar et al. 2005, Bartonkova et al. 2006,
Brancato et al. 2004, Chandawarkar et al. 1997, Esen et al. 2005, Heusinger et al. 2005,
Lee et al. 1996, Hergan et al. 1996, Sato et al. 2004 and Van Rijk et al. 2006).

The staging performance of ‘grey scale’ ultrasound plus colour doppler ultrasound showed
a mean sensitivity of 65%; a mean specificity of 89% a positive predictive value of 78%
and a negative predictive value of 81%. (Couto et al. 2004, Dixon et al. 1992, Esen et al.
2005, Lee et al. 1996, Nori et al. 2005, Perre et al. 1996, Podkrajsek et al. 2005 and
Walsh et al. 1994).

The staging performance of ultrasound guided fine needle aspiration cytology (FNAC)
showed a mean sensitivity of 43%, a mean specificity of 100%, a positive predictive value
of 99% and a negative predictive value of 72%. (Brancato et al. 2004, Damera et al. 2003,
De Kanter et al. 2006, Deurloo et al. 2003, Lemos et al. 2005, Podkrajsek et al. 2005,
Stewart et al. 2006 and Van Rijk et al. 2006). Ciatto et al. (2007) reported an overall
sensitivity of 72.6% and specificity of 95.6% with a negative predictive value of 67.2% and
a positive predictive value 96.6% when excluding inadequate results from analysis;
including inadequate results as a negative gave a sensitivity of 64.6%, specificity of 95.7%,
negative predictive value of 61.3% and a positive predictive value of 96.6%. Sahoo et al.
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(2007) reported an overall sensitvity of 96% and specificity of 93%. Somasunder et al.
(2006) reported an increase in sensitivity from T1 (35%) to T3/4 (78%) and specificity from
T1 (96%) to T3/4 (100%). The likelihood of node FNAC being positive was linked with
tumour stage (Ciatto et al. 2007; Somasunder et al. 2006). Ciatto et al. (2007) also
reported a significant association with histological grade and number of nodes involved.
Sahoo et al. (2007) reported that 40 (70%) patients with positive ultrasound FNAC were
spared the additional step of SLNB while Somasunder et al. (2006) reported that 79 (47%)
patients with positive ultrasound FNAC were spared SLNB.

PICO
Population Intervention Comparison Outcomes
Patients with early | Ultrasound assessment | No USS Diagnostic accuracy of
invasive breast of the axilla assessment nodal involvement
cancer who require
staging of the axilla | Report results by USS assessment | Utility (operations
and staging subgroups: but no prevented)
procedure planned i) with FNAC/core
is less than an concurrent biopsy Changes to treatment
axillary clearance. core strategy — particularly
biopsy/FNAB | USS assessment | use of neoadjuvant
ii) without including chemotherapy
concurrent FNAC/core
core biopsy where Unnecessary treatment
biopsy/FNAB | appropriate.
if possible between Cost effectiveness

FNAB and core biopsy

This PICO table was used to generate the search strategy used to search the literature for
this question, see Appendix A

Evidence Summary

The majority of the studies are set in the context of selecting patients for either axillary
dissection, or less extensive surgery (most often SLNB) on the basis of US imaging and in
some studies, US guided axillary biopsy.

The majority of studies (16) are of series of patients treated in Europe. Two series of
patients were treated in Turkey, one series in Taiwan, and one series in Japan. One case
series study appears to represent a US-Indian team of authors and the systematic review
was undertaken in Spain.

Studies vary in terms of their choice of gold standard: either axillary clearance, axillary
sample or SLNB.

Criteria for suspicious (i.e. disease positive) nodes on US also vary, but are usually based
on the size of lymph nodes or more commonly, morphologic criteria and in the case of
colour doppler US, vascular criteria.

The staging performance outcomes vary considerably across the studies, as evidenced by
the demonstrated heterogeneity in the systematic review by Alvarez et al. (2006). In
particular, the rate of visualising axillary nodes on US varies widely across the studies, and
in fact, many authors do not report this rate in their series.
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Staging performance outcome measures

Axillary nodal disease status attributed
by Gold Standard

Present Absent
us + a b test positive a+b
imaging j c d test negative c+d
result
Axillary disease Axillary disease
positive a+c negative b+d Total

Sensitivity = a/[a+C]

1-sensitivity = false negative rate
Specificity = d/[b+d]

1-specificity = false positive rate

Positive predictive value (PPV) = a/[a+b]
Negative predictive value (NPV) = d/[c+d]

Visualisation of axillary nodes by US
Only 8 studies reported the proportion of cases® in whom it was possible to visualise
axillary lymph nodes on US. This proportion had mean 76% and median  81% but varied
widely, with range 35% to 99%. The complement of this proportion represents patients for
whom US does not add any information.

[Altinyollar et al. 2005, Brancato et al.2004, Damera et al.2003, Deurloo et al. 2003, Dixon
et al.1992, Esen et al. 2005, Nori et al. 2005 and Podkrajsek et al.2005]

The remaining studies do not report a rate of identification of axillary nodes on US, but
some (for example, Sato et al. 2004) report staging outcomes for their entire, consecutive
series of patients. This implies that either axillary nodes were identified in 100% of
patients, or that failure to identify any nodes was considered to be a negative result by US,
or that only patients with successfully visualised axillary nodes on US were analysed.

Staging performance of axillary US

Systematic review evidence

Of the 22 included studies, there was one systematic review that performed meta-analysis
of staging outcomes for grey scale axillary US based upon 16 case series studies (Alvarez
et al. 2006). The meta-analysis provided pooled estimates of staging outcomes as shown

2 Some studies counted the number of axillae rather than patients, such that a patient with bilateral breast cancer

underwent two imaging procedures, counted as two axillae.
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below. For the majority of meta-analyses performed, there was significant statistical
heterogeneity amongst individual study results.

Meta-analysis of patients with palpable axillary nodes and patients with non-
palpable axillary nodes combined (Alvarez et al. 2006):

Nodal size criterion®:

Sensitivity = 69.2% [95% Cl 63.4-74.6]

Specificity = 75.2% [95% CI| 70.4-79.6]

Morphologic criterion®:
Sensitivity = 71.0% [95% Cl 65.2-76.3]
Specificity = 86.2% [95% Cl 82.6-89.3]

Therefore US using either criterion was associated with similar sensitivity, whereas US
using the morphologic criterion had higher specificity.

Meta-analysis of patients with non-palpable axillary nodes only (Alvarez et al. 2006):
Considering only studies of patients with non-palpable nodes, US had reduced sensitivity
to the above, when using the morphologic criterion for nodal involvement and there was
little change in specificity:

Nodal size criterion:
Pooled sensitivity = 60.9% [95% CIl 54.5%-67.1%]
Pooled specificity = 77.3% [95% CIl 72.5%-81.6%]

Morphologic criterion:
Pooled sensitivity = 43.9% [95% CIl 37.1%-50.8%)]
Pooled specificity = 92.4 [95% CI 88.7%-95.2%)]

Meta-analysis of only patients in whom it was possible to obtain biopsy material by
US (Alvarez et al. 2006):

Pooled sensitivity = 75.0% [95% CI1 70.3%-79.3%]

Pooled specificity = 98.3% [95% Cl 96.2%-99.4%]

Meta-analysis of patients in whom US guided biopsy was planned, but defining
failure to find a node on US as a negative screen and failure to collect biopsy
material as a negative screen (Alvarez et al. 2006):

The effect of these classifications was to reduce the sensitivity of US compared to the
above, with little change in its specificity:

Pooled sensitivity = 45.4% [95% CIl 40.0%-50.9%]
Pooled specificity = 99.6% [95% CIl 98.6%-100%)]

Other studies
21 case series studies provide data in a similar format. These are as follows.

Grey scale US alone

® Where nodes are suspicious on US based on their size being >5mm.

* Where nodes are suspicious on US based on their morphology.
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11 studies provided data on the staging performance of grey scale US alone, with
summary statistics as follows:

Sensitivity Specificity PPV NPV
mean 62% 87% 86% 71%
median 64% 87% 87% 75%
Highest 81% 100% 100% 88%
lowest 35% 71% 74% 46%

[Altinyollar 2005, Bartonkova 2006, Brancato 2004, Chandawarkar 1997, Damera 2003,
Esen 2005, Heusinger 2005, Lee 1996, Hergan 1996, Sato 2004 and Van Rijk 2006].

* This study was included in the systematic review by Alvarez et al. (2006).

US including colour doppler
8 studies provided data on the staging performance of grey scale US plus colour doppler

US, with summary statistics as follows:

Sensitivity Specificity PPV NPV
mean 65% 89% 78% 81%
median 71% 92% 85% 81%
Highest 86% 100% 100% 90%
lowest 38% 71% 52% 73%

[Couto 2004, Dixon 1992, Esen 2005, Lee 1996, Nori 2005, Perre 1996, Podkrajsek 2005

and Walsh 1994].

Figure 1 illustrates the staging performance of grey scale US and combined grey scale US

with colour doppler based on 17 series of patients.
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Figure 1

ROC curve for pre-operative detection of positive axillary nodes by grey
scale US and grey scale plus colour doppler US (17 studies)
Circle area is proportional to the number of subjects in each study
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Grey scale US series:

Altinyollar et al.2005, Bartonkova et al.2006, Brancato et al. 2004, Chandawarkar et al.
1997, Damera et al. 2003, Esen et al. 2005, Heusinger et al. 2005, Lee et al. 1996, Hergan
et al. 1996, Sato et al. 2004, Van Rijk et al. 2006.

Grey scale plus colour doppler US series:
Couto et al. 2004, Dixon et al. 1992, Esen et al. 2005, Lee et al. 1996, Nori et al. 2005,
Perre et al. 1996, Podkrajsek et al. 2005, Walsh et al. 1994

US plus FNAC
8 studies provided data on the staging performance of US guided FNAC, with summary
statistics as follows:

Sensitivity Specificity PPV NPV
mean 43% 100% 99% 72%
median 46% 100% 100% 73%
Highest 59% 100% 100% 85%
lowest 21% 98% 97% 63%

[Brancato 2004, Damera 2003*, De Kanter 2006, Deurloo 2003*, Lemos 2005, Podkrajsek
2005, Stewart 2006 and Van Rijk 2006].

* These two studies were included in the systematic review by Alvarez et al. (2006).

Figure 2 illustrates the staging performance of combined US and FNAC based on 8 series
of patients.

UPDATE EVIDENCE
Three observational studies reported on the sensitivity and specificity of US guided FNAC,
two of these studies also reported on surgical management.
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Ciatto et al. (2007) reported an overall sensitivity of 72.6% and specificity of 95.6% with
NPV of 67.2% and PPV 96.6% when excluding inadequate results from analysis; including
inadequate results as negative gave a sensitivity of 64.6%, specificity of 95.7%, NPC of
61.3% and PPV of 96.6%.

Sahoo et al. (2007) reported an overall sensitvity of 96% and specificity of 93%.

Evidence from two studies show that the likelihood of node FNAC being positive was
linked with tumour stage (Ciatto et al. 2007; Somasunder et al. 2006). Ciatto et al. (2007)
also reported a significant association with tumour grade (p<0.00001) and number of
nodes involved (p<0.001). Somasunder et al. (2006) reported an increase in sensitivity
from T1 (35%) to T3/4 (78%) and specificity from T1(96%) to T3/4 (100%). No p values
were given.

Sahoo et al. (2007) reported that 40 (70%) patients with positive US FNAC were spared

the additional step of SLNB while Somasunder et al. (2006) reported that 79 (47%)
patients with positive USFNAC were spared SLNB.
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Figure 2

ROC curve for pre-operative detection of positive axillary nodes by
combined US with FNAC (8 studies)
Circle area is proportional to the number of subjects in each study
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Brancato 2004, Damera 2003, De Kanter 2006, Deurloo 2003, Lemos 2005*, Podkrajsek
2005*, Stewart 2006, Van Rijk 2006.

* Indicates two studies that used colour doppler US with biopsy. All other studies are of
grey scale US.

Avoidance of unwarranted surgical procedures

In the study by Brancato et al. (2004) a post hoc analysis demonstrated that in a series of
155 patients, the use of axillary US with performance of FNAC in all visualised axillary
nodes avoided 6 inappropriate axillary clearances (in patients with negative definitive
axillary histology) and 5 of 34 inappropriate SLNB procedures (in patients with positive
definitive axillary histology) that would have arisen without the use of US guided FNAC.
The same study also demonstrated that had FNAC only been performed in patients with
suspicious nodes on US, then 6 inappropriate axillary clearances and 3 of 34 inappropriate
SLNB procedures would have been avoided that would have arisen without the use of US
guided FNAC.

Health economics

Only one study provided any health economic information. The study by Brancato et al.
(2004) calculated the cost of staging one patient by surgery alone, with no axillary
US/FNAC, as EUR 104.

The use of US with FNAC performed in all cases with visualised nodes as per the study
protocol resulted in a cost of EUR 103 to stage one patient.

The use of US with performance of FNAC only in cases with suspicious nodes on US
resulted in a cost of EUR 90 to stage one patient.
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Evidence Tables

Systematic review of diagnostic studies

Alvarez, Anorbe, Alcorta, Lopez, Alonso & Cortes . Role of sonography in the
diagnosis of axillary lymph node metastases in breast cancer: a systematic
review. [Review] [29 refs]. AJR American Journal of Roentgenology. 186[5].
2006.

Design: Systematic review of diagnostic studies (diagnosis, screening),
evidence level: 2+
Country: Spain, setting: Secondary care

Inclusion criteria Studies had to report on:

Patients with breast cancer;

US axilla performed before SLNB or axillary clearance;

US at 7MHz or higher;

Sonographic criteria for positivity or based upon US guided biopsy;
Axillary dissection or SLNB as gold standard;

Results expressed as sensitivity and specificity.

Also, for meta analysis, studies had to provide data from which numbers of
true positive, true negative, false positive and false negative results could be
determined.

Exclusion criteria See above.

Interventions Aim: to evaluate the role of US, with or without US guided
biopsy, in staging the axilla.

Outcomes Pooled estimates of sensitivity and specificity for:

Studies of patients with palpable and non-palpable axillary nodes;
Studies of patients with non-palpable axillary nodes only;

Studies of only patients who underwent US guided axillary node biopsy.

Outcomes are reported in two further sub-groups:
1. Where nodes are suspicious on US based on their size >55mm;
2. Where nodes are suspicious on US based on their morphology.

Follow up Not reported.

Results Meta-analysis of patients with palpable axillary nodes and patients
with non-palpable axillary nodes combined:

1. Nodal size criterion on US

Pooled sensitivity = 69.2% [95% CIl 63.4-74.6]

Pooled specificity = 75.2% [95% CIl 70.4-79.6]

2. Morphologic criterion on US

Pooled sensitivity = 71.0% [95% CI 65.2-76.3]

Pooled specificity = 86.2% [95% CIl 82.6-89.3]

For these results, statistical heterogeneity was demonstrated for all but
sensitivity in the setting (1.).

Meta-analysis of patients with non-palpable axillary nodes only:
1. Nodal size criterion on US
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Pooled sensitivity = 60.9% [95% CIl 54.5%-67.1%]

Pooled specificity = 77.3% [95% CIl 72.5%-81.6%]

2. Morphologic criterion on US

Pooled sensitivity = 43.9% [95% CI| 37.1%-50.8%]

Pooled specificity = 92.4 [95% CI 88.7%-95.2%)]

Statistical heterogeneity was demonstrated for all of these results.

Meta-analysis of only patients in whom it was possible to obtain biopsy
material by US:

Pooled sensitivity = 75.0% [95% CI| 70.3%-79.3%]

Pooled specificity = 98.3% [95% Cl 96.2%-99.4%]

Statistical heterogeneity was demonstrated for both of these results.

Meta-analysis of patients in whom US guided biopsy was planned, but
defining failure to find a node on US as a negative screen and failure to collect
biopsy material as a negative screen:

Pooled sensitivity = 45.4% [95% CIl 40.0%-50.9%]

Pooled specificity = 99.6% [95% CIl 98.6%-100%)]

Statistical heterogeneity was demonstrated for both of these results.

General comments Literature search was performed on MEDLINE only, but
studies written in four European languages were eligible for inclusion.

Of 367 possible studies, 31 articles were selected and 16 were finally
included.

Quality assessment of studies was rigorous and included:
Prospective/retrospective design;

Whether patients were in consecutive series;

Choice of gold standard, and its criteria for node positivity;
US test criteria for node positivity;

Whether assessment of test or gold standard were blind.

All sensitivity and specificity values reported use a combination of axillary
clearance or SLNB as gold standard.
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Prospective case series

Altinyollar, Dingil & Berberoglu . Detection of infraclavicular lymph node
metastases using ultrasonography in breast cancer. J Surg Oncol 92[4]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Turkey, setting: Secondary care

Inclusion criteria 100 consecutive patients with invasive breast cancer of
clinical stage I-Il (n=79) and stage Ill (n=21).

Exclusion criteria None stated.

Population number of patients = 100, age range 23 to 76 years, median age
= 47 years.

Interventions Aim: to evaluate the role of preoperative US in identifying
axillary and infraclavicular lymph node metastases.

All patients underwent preoperative axillary/infraclavicular US and axillary
clearance of levels |, [l and IlI.

Outcomes Staging performance of US.
Follow up Not reported.

Results The mean no. of nodes retrieved by axillary clearance was 24.7
(range 11-39).

Staging performance of axillary ultrasound (all axillary nodes):
Rate of detection of axillary nodes by US = 77/100=77%.

Sensitivity = 49/62 = 79% [95% CI 67%-87%)]
Specificity = 35/38 = 92% [95% CI 79%-97%)]
PPV = 49/52 = 94% [95% CI| 84%-98%)]
NPV = 35/48 = 73%[95% Cl 59%-83%)]

Staging performance of US for status of infraclavicular nodes only:
Sensitivity = 19/40 = 48% [95% Cl 33%-63%)]

Specificity = 59/60 = 98% [95% Cl 91%-99.7%]

PPV = 19/20 = 95% [95% CIl 76%-99%)]

NPV = 59/80 =74% [95% Cl 63%-82%)]

Upstaging:

79 patients had clinical stage I-Il prior to US, and 21 patients stage III.
Following US, respective values were 61 and 39 patients and on definitive
histology, respective values were 51 and 49 patients.

General comments In 21 patients with clinical stage Ill disease, US was
performed after neoadjuvant chemotherapy.

Criteria for suspicious nodes on US were one or more of the following
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features:

dispappearance of fatty hilus;

ratio of short:long axis between 0.5-1.0;
decreased echogenicity;

eccentric cortical hypertrophy.

Gold standard for staging performance is axillary clearance. Calculation
defines cases of nodes not identified by US as 'screened negative'.

Histology technique for axillary nodes: haematoxylin and eosin.

No reporting of blinding with regard to either test (US) or gold standard
(axillary clearance) results.

90



Bartonkova, Schneiderova, Standara, Fait & Fabian . Sensitivity of ultrasound
examination of axillary nodes in breast cancer. Ceska.Radiologie. 60[2]. 2006.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Czech Republic (sometimes also rendered as Czechia, setting:
Secondary care

Inclusion criteria 196 consecutively treated patients with breast cancer.
Exclusion criteria Not known.
Population number of patients = 196.

Interventions Aim: to evaluate the role of US in assessing the status of
axillary nodes.

Patients underwent axillary US plus definitive surgical staging.
Outcomes Staging performance of axillary US.
Follow up Not reported.

Results A mean of 8 axillary nodes were examined to provide definitive
histology.

Staging performance of US in detecting axillary metastases:

Sensitivity = 87/138 = 63% [95% Cl 55%-71%]
Specificity = 43/58 = 74% [95% Cl 62%-84%)
PPV = 87/102 = 85% [95% Cl 77%-91%)

NPV = 43/94 = 46% [95% Cl 36%-56%)

General comments Article written in Czeck: data extracted from tabulated
data in the paper plus English language abstract.

Results should be interpreted with caution since entire paper not read.
Staging data are based on the entire series of patients (n=196), who were a
consecutive series.
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Brancato, Zappa, Bricolo, Catarzi, Risso, Bonardi, Cariaggi, Bianchin, Bricolo,
Rosselli Del, Cataliotti, Bianchi & Ciatto . Role of ultrasound-guided fine
needle cytology of axillary lymph nodes in breast carcinoma staging.
Radiol.Med (Torino) 108[4]. 2004.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: ltaly, setting: Secondary care

Inclusion criteria 159 consecutively treated patients with breast cancer.
There were 4 cases of bilateral cancer making a total of 163 axillae but
axillary surgery was ommitted in four cases, leaving 159 axillae evaluable
(155 patients).

Exclusion criteria None reported.

Population number of patients = 159, age range 23 to 89 years, mean age =
59 years.

Interventions Aim: to evaluate the efficacy US guided FNAC in the staging of
breast cancer and in the reduction of inappropriate surgery i.e. SLNB where
the axilla is positive, or axillary clearance where the axilla is negative.

All patients underwent grey scale US and FNAC was performed in all cases
with nodes visualised on US.

Outcomes Staging performance of US alone and US guided FNAC;
Inappropriate surgery avoided through use of US guided FNAC.

Cost.
Follow up Not reported.

Results The rate of visualisation of axillary nodes on US was 133/159 =
83.6%.

Staging performance of US:

Sensitivity = 45/70 = 64% [95% Cl 53%-75%)]
Specificity = 77/89 = 87% [95% Cl 78%-92%)]
PPV = 45/57 = 79% [95% Cl 67%-88%)]

NPV = 77/102 = 75% [95% CI| 66%-83%)]

Staging performance of combined US and FNAC:
Sensitivity = 41/70 = 59% [95% Cl 47%-69%)]
Specificity = 89/89 =100% [95% Cl 96%-100%)]
PPV = 41/41 = 100% [95% CIl 91%-100%)]

NPV = 89/118 = 75% [95% Cl 67%-82%)]

Avoidance of innappropriate operations in 155 evaluable patients:

1. At the time of the study, accepted practice at the centre was to not perform
axillary US/FNAC and to perform axillary clearance in all cases of clinically
palpable lymph nodes, and SLNB in non palpable cases. In the light of the
study, accepted practice would have resulted in 6 inappropriate axillary
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clearances and 34 inappropriate SLNBs.

2. The use of US and FNAC of all visualised nodes as per the study protocol
avoided all 6 inappropriate axillary clearances and 5 of 34 inappropriate
SLNBs.

3. In a post hoc analysis, if US were performed in all cases but FNAC only in
cases with suspicious nodes on US, then all 6 inappropriate axillary
clearances and 3 of 34 inappropriate SLNBs.

Cost:
1. The cost of staging one patient by accepted practice (no axillary US/FNAC)
was EUR 104.

2. The use of US and FNAC of all visualised nodes as per the study protocol
resulted in a cost of EUR 103 to stage one patient.

3. In a post hoc analysis, if US were performed in all cases but FNAC only in
cases with suspicious nodes on US, then the cost of staging one patient was
calculated as EUR 90.

The use of US and FNAC in cases (2) and (3) above was associated with no
additional average cost per patient to avoid inappropriate surgery.

General comments On US, criteria for suspicious nodes were:
enlargement/assymmetry;

increased echogenicity;

irregular structure of the medulla;

absence of hypechoic hilum;

greater longitudinal diameter than transverse diameter.

Gold standard was either SLNB or axillary clearance (histological technique
not reported).

Cytology smears from FNAC were reported 'in accordance with European
Community recommendations'.

Blinding not reported.

Inappropriate procedures were defined as an axillary clearance in the case of
negative histology or a SLNB in the case of positive histology.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Chandawarkar & Shinde . Preoperative diagnosis of carcinoma of the breast:
Is a 'cost-cutter' algorithm tenable? J Surg Oncol 64[2]. 1997.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: US/India, setting: Secondary care

Inclusion criteria 109 patients prospectively recruited, with breast cancer of
stage pT1-pT4, who were scheduled for radical matectomy.

Exclusion criteria Not reported.
Population number of patients = 109, age range 23 to 69 years.

Interventions Aim: to assess the staging performance of palpation, US and
mammography in patients with breast cancer.

All patients underwent preoperative clinical examination including palpation of
the axilla, followed by US axilla and then mammography of the breast and
axilla.

Outcomes Staging performance of palpation, US and mammography.
Follow up Not reported.

Results Staging performance of axillary mammography:
Sensitivity = 69%

Specificity = 67%

PPV = 86%

NPV = 43%

Staging performance of axillary US:
Sensitivity = 77%

Specificity = 71%

PPV = 88%

NPV = 52%

Staging performance of axillary palpation:
Sensitivity = 88%

Specificity = 85%

PPV = 94%

NPV = 72%

Staging performance of combined axillary mammography plus palpation:
Sensitivity = 90%

Specificity = 86%

PPV = 95%

NPV =76%

Staging performance of combined axillary US plus palpation:
Sensitivity = 94%

Specificity = 90%

PPV = 98%

NPV = 82%
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General comments No criteria reported for positive test result for palpation,
US or mammography.

Gold standard was radical mastectomy; pathological technique not described;
blinding not described.

Data provided in paper is insufficient to see details e.g. the numbers of
patients with successful imaging, or to calculate confidence intervals.
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Couto, Dias, Goncalo, Pinto & de Oliveira . Diagnostic value of ultrasound and
color Doppler in identifying axillary lymph node metastases in patients with
breast cancer. Eur J Gynaecol.Oncol 25[5]. 2004.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Portugal, setting: Secondary care

Inclusion criteria 55 patients with biopsy-proven breast cancer of stage T1-
2, NO with no indications for neoadjuvant treatment.
One patient had bilateral breast cancer.

Exclusion criteria None reported.
Population number of patients = 55.

Interventions Aim: to evaluate the diagnostic ability of US and colour doppler
to identify metasetases in axillary lymph nodes.

All patients underwent US/doppler of the axilla and axillary dissection.
Outcomes Staging performance of US/doppler.

Follow up Not reported.

Results Staging performance of US/doppler:

Sensitivity = 15/21 = 71% [95% CI 50%-86%]
Specificity = 25/35 = 71% [95% Cl 55%-84%]
PPV = 15/25 = 60% [95% Cl 415-77%)]

NPV = 25/31 = 81% [95% Cl 64%-91%]

General comments Criteria for suspicion of metastasis on US/doppler were:
globular shape;

irregular cortical thickening;

loss of germinal echogenicity;

intranodal hypoechogenic mass;

increased vascularisation in the cortex;

increased blood flow rates.

Authors describe 'prospective study' but do not state that the patients were a
consecutive series. Definitive histlogy technique not described. No evidence
presented of blinding of researchers.

Staging results are reported for 56 axillae in 55 patients.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Damera, Evans, Cornford, Wilson, Burrell, James, Pinder, Ellis, Lee &
Macmillan . Diagnosis of axillary nodal metastases by ultrasound-guided core
biopsy in primary operable breast cancer. Br J Cancer 89[7]. 2003.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria 166 patients with operable, invasive breast cancer.
Exclusion criteria Patients with definite locally advanced disease.

Study also excludes patients with suspicious nodes clinically or by imaging
that were found to be non-malignant by biopsy or definitive surgery and also
patients who did not proceed to definitive surgery.

Population number of patients = 166, age range 33 to 81 years.

Interventions Aim: to evaluate US guided core biopsy of abnormal axillary
nodes in order to decide between axillary clearance or axillary sample/sentinel
node biopsy.

Patients underwent US axilla. Patients with abnormal nodes on US underwent
US guided core biopsy or FNA.

Patients with metastases detected by US plus core biopsy/FNA underwent
axillary clearance to level lll.

Patients with no metastases detected by US plus core biopsy/FNA underwent
axillary sampling or SLNB.

Outcomes Diagnostic performance of US alone and US with core
biopsy/FNA.

Follow up Not reported.
Results Rate of detection of nodes by US = 103/166 = 62%.

Nodes were suspicious on US in 54/103 = 52.4% of patients with nodes seen
on US, and these 54 patients underwent US guided biopsy.

Staging performance of US:
Sensitivity = 55%
Specificity = 82%

PPV = 74%

NPV = 65%

Staging performance of US guided biopsy:
Sensitivity = 42%

Specificity = 100%

PPV = 100%

NPV = 74%

The sensitivity of 42% represents 27 patients out of all those with axillary
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metastases eventually revealed by surgery (64), who could proceed straight
to axillary clearance on the basis of US guided biopsy.

General comments Nodes defined as suspicious on US were those with a
longitudinal axis: transverse axis Of greater than 2 or a nodal cortex thicker
than 2mm.

Staging results classify nodes that were not visualised as failures e.g. false
negatives.
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De Kanter, Menke-Pluijmers, Henzen-Logmans, van Geel, van Eijck, Wiggers
& Eggermont . Reasons for failure to identify positive sentinel nodes in breast
cancer patients with significant nodal involvement. Eur J Surg Oncol 32[5].
2006.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria 161 clinically node-negative patients with breast cancer,
due to undergo definitive surgery.

Exclusion criteria None reported, patients appear to be a consecutive series.
Population number of patients = 161, mean age = 56 years.

Interventions Aim: to investigate the incidence of cases where a falsely
negative SLNB result occurs, and to explore explanatory factors.

All patients underwent US axilla with FNAC, followed by SLNB plus axillary
clearance.

Outcomes Provides data to derive staging outcomes for US plus FNAC.
Follow up Not reported.
Results Staging performance of US with FNAC:

Sensitivity = 31/79 = 39% [95% CI 29%-50%)]
Specificity = 82/82 = 100% [95% CI| 96%-100%)]
PPV = 31/31 = 100% [95% CI 89%-100%]

NPV = 82/130 = 63% [95% Cl| 55%-71%]

General comments Study primarily explores a hypothesis to explain cases of
falsely negative SLNB, but provides sufficient data (in table 4) to derive
staging performance of US with FNAC.

Gold standard: axillary clearance. All axillary nodes were examined using
haematoxylin and eosin histology (and sentinel nodes with IHC).

Data present US/FNAC result as 'malignant'/'not malignant'. This indicates
that any cases in which no nodes were seen on US would be classed as 'not
malignant', pending the gold standard result.

No reporting of blinding.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Deurloo, Tanis, Gilhuijs, Muller, Kroger, Peterse, Rutgers, Valdes & Schultze
Kool . Reduction in the number of sentinel lymph node procedures by
preoperative ultrasonography of the axilla in breast cancer.[see comment].
Eur J Cancer 39[8]. 2003.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria 265 patients with breast cancer and clinically uninvolved
axillary nodes, including 3 patients with bilateral breast cancer, hence data
represent 268 axillary procedures.

Exclusion criteria Stated by inclusion criteria.
Population , age range 27 to 91 years, mean age = 56 years.

Interventions Aim: to evaluate the role of preoperative US plus FNAC in
preventing uneccessary SLNB in patients with breast cancer.

Patients underwent US axilla. Patients with suspicious lymph nodes
underwent FNAC. Patients with tumour cells detected by FNAC underwent
axillary clearance.

Patients with no cancer cells detected by FNAC or in whom US revealed no
lymph nodes underwent SLNB.

Outcomes Rate of prevention of SLNB by detecting axillary disease
preoperatively.

Quantitative features on US to predict nodal involvement (data not shown)
Data permit calculation of staging performance of combined US and FNAC.

Follow up Not reported.
Results The success rate of US to detect axillary nodes was 93/268 = 34.7%.

Staging performance of combined US and FNAC:
Sensitivity = 37/121 = 30.6% [95% CI 23.1%-39.3%)]
Specificity = 147/147 = 100% [95% CI 97.5%-100%)]
PPV = 100% [95% CI 90.6%-100%)]

NPV = 63.6% [95% CI| 57.3%-70.0%]

Of all 268 cases, 37 (13.8%) were spared SLNB procedures.

General comments On US, nodes were considered suspicious if the cortex
appeared atypical or if the smallest diameter was >=5mm.

Staging performance outcomes for combined US plus FNAC calculated by
constructing the 2:2 table from the data provided; failure to find nodes by US,
failure to perform FNAC or no cells found by FNAC all classed as negative
[95% Cls  provided by Cardiff University: R  Newcombe,
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs].
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Dixon, Walsh, Paterson & Chetty . Colour Doppler ultrasonography studies of
benign and malignant breast lesions. Br J Surg 79[3]. 1992.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria Study included two groups:
32 randomly selected patients with cytologically proven breast cancer;
21 patients with cytologically proven benign breast mass (no data shown).

Exclusion criteria Not reported.
Population number of patients = 53, age range 15 to 71 years.

Interventions Aim: to evaluate the role of US with colour doppler imaging in
illustrating primary breast cancer tumours and axillary nodal metastases.

32 patients with cytologically proven breast cancer underwent preoperative
US with colour doppler of the breast (no data shown) and the axilla, followed
by surgical axillary staging.

Outcomes Staging performance of US with colour doppler.
Follow up Not reported.

Results Axillary nodes were identified in 31 patients. Definitive histological
assessment of the axilla was available for 29 patients.

Staging performance of US plus colour doppler:
Rate of detection of axillary nodes by US = 31/32 = 97%.

Sensitivity = 9/12 = 75% [95% Cl 47%-91%]
Specificity = 17/17 = 100% [95% CI 82%-100%]
PPV = 9/9 = 100% [95% CI 70%-100%]

NPV = 17/20 = 85% [95% Cl 64%-95%)

General comments Two groups in the study appear to be convenience
samples, although data provided here for one series only.

Criteria for suspicious nodes on US and colour doppler:
For nodes seen on US, any clear-cut, persistent doppler signal in or
immediately around the node.

Gold standard was either axillary clearance or axillary node sample. No
details provided of histological methods. No evidence of blind assessment of
results.

Staging results are reported for 29 patients with definitive histological data
available (gold standard). Numbers involved are small. 2:2 table constructed
from data provided in paper.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
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http://www.cardiff.ac.uk/medicine/epidemiology_ statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Esen, Gurses, Yilmaz, llvan, Ulus, Celik, Farahmand & Calay . Gray scale
and power Doppler US in the preoperative evaluation of axillary metastases in
breast cancer patients with no palpable lymph nodes. Eur Radiol. 15[6]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Turkey, setting: Secondary care

Inclusion criteria 85 consecutive patients with breast cancer and clinically
non-palpable axillary nodes.

Exclusion criteria 2 patients were found to have benign disease by definitive
surgery and were excluded from the analysis.

Population number of patients = 85, age range 30 to 78 years, mean age =
56 years.

Interventions Aim: to evaluate the staging performance of US with colour
doppler imaging in patients with breast cancer and clinically negative axillary
nodes.

All patients underwent US plus colour doppler of the axilla followed by axillary
clearance to levels | and II.

Outcomes Staging performance of grey scale US and doppler imaging.
Follow up Not reported.
Results Rate of detection of axillary nodes by US = 82/83 = 98.8%.

Staging performance of grey scale US:
Sensitivity = 81%

Specificity = 94%

PPV = 93%

NPV = 85%

Staging performance of doppler US:
Sensitivity = 51%

Specificity = 97%

PPV = 94%

NPV = 69%

Staging performance of combined grey scale/doppler:
Sensitivity = 86%

Specificity = 94%

PPV =91%

NPV = 90%

General comments Criteria for suspicious nodes on US/doppler:
Absence of echogenic hylum;

Diffuse/asymmetric thickening of the hypoechoic cortex;
Peripheral vascularisation.

No details provided for histological technique. No evidence of blinding.
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Heusinger, Lohberg, Lux, Papadopoulos, Imhoff, Schulz-Wendtland,
Beckmann & Fasching . Assessment of breast cancer tumor size depends on
method, histopathology and tumor size itself*. Breast Cancer Research &
Treatment 94[1]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Germany, setting: Secondary care

Inclusion criteria 486 patients with invasive breast cancer. Results reported
are for those who underwent axillary US plus definitive histology, identified
from a prospective, consecutive series of 503 patients.

Exclusion criteria Not reported.
Population number of patients = 486, mean age = 56 years.

Interventions Aim: to ascertain the value of axillary US in patients with
invasive breast cancer.

All patients underwent US axilla and definitive axillary surgery.
Outcomes Staging performance of axillary US.
Follow up Not reported.

Results Staging performance of axillary US:
Sensitivity = 64/156 = 41% [95% Cl 34%-49%)]
Specificity = 307/330 = 93% [95% CI| 90%-95%]
PPV = 64/87 = 74% [95% Cl 63%-82%)]

NPV = 307/399 = 77% [95% Cl 73%-81%)]

General comments Criteria for suspicious axillary nodes on US not reported.
Definitive histology (gold standard) data is tabulated but no details are
provided on surgical procedure nor histological technique.

No reporting of blinding.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Lee, Lee, Su, Liu & Lee . Color Doppler ultrasound evaluation of axillary
lymph node in patients with breast tumor. Journal of Medical Ultrasound 4[3].
1996.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Taiwan (ROC), setting: Secondary care

Inclusion criteria 39 female patients with 41 breast cancer tumours.
Exclusion criteria Not reported.

Population number of patients = 39, age range 36 to 80 years, mean age =
52 years.

Interventions Aim: to evaluate the capability of colour doppler US to detect
axillary nodal metastases in patients with breast cancer.

All patients underwent preoperative colour doppler US followed by axillary
clearance of level I-lll.

Outcomes Staging performance of colour doppler US.
Follow up Not reported.

Results Staging performance of grey sacle US alone:
Sensitivity = 14/18 = 78% [95% Cl 55%-91%)]
Specificity = 19/23 = 83% [95% Cl 63%-93%)]

PPV = 14/18 = 78% [95% Cl 55%-91%)]

NPV = 19/23 = 83% [95% CI 63%-93%)]

Staging performance of combined grey scale and colour doppler US:
Sensitivity = 13/18 = 72% [95% Cl 49%-88%)]

Specificity = 22/23 = 96% [95% Cl 79%-99%)]

PPV = 13/14 = 93% [95% CI 69%-99%)]

NPV = 22/27 = 81% [95% CIl 63%-92%)]

General comments Study is limited by small series size.
40 primary tumours were malignant on definitive surgery, in 39 patients.

Diagnostic criteria on colour doppler US:
Any definable mass in the axilla was taken to be an axillary node. Any
persistent colour doppler signal was recorded as a suspicious node.

Gold standard was axillary clearance; no details provided of histological
technique. Blinding not reported.

2x2 contingency tables for grey scale US versus gold standard and combined
grey scale with colour doppler versus gold standard provided. Staging
outcomes are calculated with a total of 41 tumours, one of which was benign,
with the effect of lowering the prevalence of axillary disease.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
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http://www.cardiff.ac.uk/medicine/epidemiology_ statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Lemos, Dias, Goncalo, Pinto, Fernandes & Oliveira . Detection of axillary
metastases in breast cancer patients using ultrasound and colour Doppler
combined with fine needle aspiration cytology. Eur J Gynaecol.Oncol 26[2].
2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Portugal, setting: Secondary care

Inclusion criteria 40 patients with biopsy-proven operable, invasive breast
cancer of stage T1-2, NO.

Exclusion criteria Patients due to receive neoadjuvant chemotherapy.

Population , age range 38 to 85 years, mean age = 59 years.

Interventions Aim: to evaluate the staging performance of colour doppler US
with FNAC in patients with invasive breast cancer.

All patients underwent US colour doppler of the axilla with FNAC performed
on suspicious nodes.

Outcomes Staging performance of colour doppler US with FNAC.
Follow up Not reported.

Results Staging performance of combined greyscale, colour doppler US and
FNAC:

Sensitivity = 55%

Specificity = 100%

PPV = 100%

NPV = 85%

General comments Criteria for suspicious nodes:

Grey scale US:

Globular shape;

Increased cortical thickness;
Hypoechogenic germinal centre;

Presence of 'nodes within the lymph node'.

Doppler:
Increased flow globally or peripherally;
High velocity flow.

Gold standard was histological findings of axillary clearance. Histological
technique not reported.

Study is limited by small series size.
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Nori, Bazzocchi, Boeri, Vanzi, Nori, Mangialavori, Distante, Masi, Simoncini &
Londero . Role of axillary lymph node ultrasound and large core biopsy in the
preoperative assessment of patients selected for sentinel node biopsy.
Radiol.Med (Torino) 109[4]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: ltaly, setting: Secondary care

Inclusion criteria 117 women scheduled for breast conserving surgery and
SLNB.

Exclusion criteria Clinically involved axillary nodes;
Multifocal breast cancer;

Pregnancy;

Previous breast surgery/excisional biopsy.

Of 117 eligible patients in the series, 15 were excluded, 6 due to benign
pathology and 9 due to failure to visulaise a minimum of 4 axillary nodes on
US. Therefore staging outcomes are based on 102 patients.

Population number of patients = 102, age range 29 to 88 years, mean age =
54 years.

Interventions Aim: to evaluate the staging performance of axillary US with
US guided core biopsy in patients with breast cancer sheduled for SLNB.

All patients underwent US axilla (including colour doppler in an undisclosed
number of patients). US guided core biopsy was planned in patients with
suspicious nodes on US.

Outcomes Staging performance of US guided core biopsy.
Follow up Not reported.

Results The rate of visualisation of axillary nodes on US (based on 4
exclusions noted above) was 113/117 = 96.6%.

Staging performance of US alone:

Sensitivity = 13/34 = 38% [95% Cl 24%-55%)]
Specificity = 56/68 = 82% [95% Cl 72%-90%)]
PPV = 13/25 = 52% [95% CI 34%-70%)]

NPV = 56/77 = 73% [95% CIl 62%-81%)]

Core biopsy:

Core biopsy was indicated in 25 patients with suspicious nodes on US. 11
patients underwent core biopsy and core biopsy was omitted in 14 patients
due to deep nodes or nodes close to blood vessels. Compared to definitive
histology, core biopsy results were truly positive in 8 patients, truly negative in
2 patients and falsely negative in 1 patient.

General comments In some cases colour doppler US was used to avoid
puncture of large blood vessels when performing core biopsy. In other cases
core biopsy was not performed due to risk of bleeding. Colour doppler was
also used in some cases for diagnostic purposes, but was not investigated per
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se. Use of doppler may enhance the performance of grey scale US in this
study.

Criteria for suspicious nodes on grey scale US:

globular morphology;

disappearance of hilar fat hyperechogenicity;

eccentric focal thickening/denting of cortex.

Criteria for suspicious nodes on colour doppler US (used selectively):
peripheral vascularisation;

focal absence of vascularisation;

displacement of intranodal vessels.

Definitive histology results are reported, but not the technique used. Paper
implies that gold standard was either SLNB or axillary dissection as indicated
by US or core biopsy, but not stated absolutely. No reporting of blinding.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Perre, Koot, De, Weits & Leguit . Colour Doppler ultrasonography in the
diagnosis of axillary lymph node metastases in breast cancer. Breast 5[1].
1996.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria 98 consecutive patients with breast cancer.
Exclusion criteria None stated.
Population number of patients = 98.

Interventions Aim: to determine the value of colour doppler US in the
preoperative detection of axillary metastases in patients with breast cancer.

All patients underwent colour doppler US.
Outcomes Staging performance of colour doppler US.
Follow up Not reported.

Results Staging performance of colour doppler US for the whole series
(n=100):

Sensitivity = 16/32 = 50% [95% CI 34%-66%)]

Specificity = 56/68 = 82% [95% CI 72%-90%)]

PPV = 16/28 = 57% [95% CI| 39%-73%)]

NPV = 56/72 = 78% [95% Cl 67%-86%]

Staging performance of colour doppler US for patients who underwent prior
breast surgery (n=26):

Sensitivity = 1/3 = 33% [95% CI 6%-79%)]

Specificity = 20/23 = 87% [95% Cl 68%-95%)]

PPV = 1/4 = 25% [95% CIl 5%-70%]

NPV = 20/22 = 91% [95% CIl 72%-97%)]

Staging performance of colour doppler US for patients who did not undergo
prior breast surgery (n=74):

Sensitivity = 15/29 = 52% [95% Cl 34%-69%)]

Specificity = 36/45 = 80% [95% Cl 66%-89%)]

PPV = 15/24 = 63% [95% Cl 43%-79%)]

NPV = 36/50 = 72% [95% CI| 58%-83%)]

General comments Data are presented for 100 axillae in 98 patients.
Criteria for suspicious lymph nodes:

Nodes visualised on grey scale US were studied with colour doppler US, and
peripheral flow was regarded as malignant (central flow benign).

Gold standard: axillary clearance. Histological technique not reported.
Blinding not reported.

26 patients underwent breast surgery (but not axillary clearance) prior to
axillary US. Results are also provided for these patients separately. Sub
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group analysis results in small numbers (and wide confidence intervals).

For calculation of outcomes, authors classified equivocal colour doppler US
findings (n=5) as negative (whether proven false negative or true negative by
definitive histology).

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Podkrajsek, Music, Kadivec, Zgajnar, Besic, Pogacnik & Hocevar . Role of
ultrasound in the preoperative staging of patients with breast cancer. Eur
Radiol. 15[5]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Slovenia, setting: Secondary care

Inclusion criteria 165 patients with biopsy-proven breast cancer and
clinically uninvolved axillary nodes, who were scheduled for SLNB.

Exclusion criteria None stated.

Population number of patients = 165, age range 26 to 80 years, mean age =
56 years.

Interventions Aim: to evaluate the utility of grey scale and colour doppler US
with US guided FNAC in the diagnosis of axillary metastases.

All patients underwent preoperative US axilla. Nodes seen on grey scale US
underwent colour doppler evaluation. Nodes that were suspicious for
malignancy underwent US guided FNAC.

Patients with any axillary malignancy detected by FNAC underwent axillary
clearance to level | and Il. Patients with no axillary malignancy detected by
FNAC underwent SLNB.

Outcomes Staging performance of US alone (including colour doppler) and of
US guided FNAC.

Follow up Not reported.

Results Rate of detection of lymph nodes by US = 90/165 = 55% [95% ClI
47%-62%).

Staging performance of combined grey scale/colour doppler US and FNAC:

1. As reported in paper:

Sensitivity = 32/38 = 84% [95% Cl 70%-93%)]

Specificity = 10/11 = 91% [95% Cl 62%-98%)]

PPV = 32/33 = 97% [95% Cl 85%-99%)]

NPV = 10/16 = 63% [95% CIl 39%-82%)]

Note: these values are based only on 49 patients who underwent FNAC. The
values considering all 165 patients in the series are as follows:

2. For all patients:

Sensitivity = 32/65 = 49% [95% Cl 37%-61%)]
Specificity = 99/100 = 99% [95% Cl 95%-100%)]
PPV = 32/33 = 97% [95% CIl 85%-99%)]

NPV = 99/132 = 75% [95% Cl 67%-82%)]

Staging performance of grey scale/colour doppler US alone:
Sensitivity = 38/65 = 58% [95% Cl 46%-70%)]

Specificity = 89/100 = 89% [95% CIl 81%-94%)]

PPV = 38/49 = 78% [95% Cl 64%-87%)]
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NPV = 89/116 = 77% [95% CI| 68%-83%]

In patients with no detectable lymph nodes on US, the prevalence of axillary
metastases by SLNB was 18/75 = 24% [95% Cl 16%-35%)].

In the whole series 32/165 = 19% [95% CI 14%-26%] of patients were spared
a second surgical procedure.

General comments Colour doppler US was performed on all nodes seen on
grey scale US. Study does not report outcomes for grey scale US and colour
doppler US separately, but combined.

Criteria for suspicious nodes on US:

Longitudinal:transverse axes ratio <1.5;

Hilus not visible;

Cortex thickness >3mm;

non-hilar-peripheral or mixed vascularity (on colour doppler).

Gold standard for staging outcomes is either SLNB or axillary clearance.
Histological technique for FNAB and for SLNB was immunohistochemistry.
Technique for axillary clearance was reported as 'standard method'. No
reporting of blinding.

Staging outcomes for the whole series of patients denote patients with no
nodes seen on US or in whom FNAC was not performed as 'negative on US'
and patients with equivocal results on FNAC as 'negative on FNAC'.

95% Cls calculated using spreadsheet: acknowledgement to R Newcombe,
Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_ statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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Stewart, Meacock, Ljutikov, Evans, Wasan, Milnes, Akbar, Dutt, Li & Michell .
Ultrasound and fine needle aspiration assessment of the axilla in patients with
operable invasive breast cancer. Breast Cancer Research 8[Suppl 1]. 2006.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria 71 patients with invasive breast cancer.
Exclusion criteria Not reported.
Population number of patients = 71.

Interventions Aim: to evaluate US with FNAC in staging the axilla in patients
with invasive breast cancer.

All patients underwent US axilla with FNAC, and axillary staging surgery.
Outcomes Staging performance of US with FNAC.
Follow up Not reported.

Results Staging performance of US with FNAC:
Sensitivity = 50%

Specificity = 100%

PPV = 100%

NPV = 71%.

General comments Study available in abstract only.

US criteria to indicate FNAC were:
Cortex >2mm;

Eccentrically thickened cortex;
Loss of normal morphology.

Gold standard was axillary surgery; no details of histology technique provided,
nor of blinding.

114



Walsh, Dixon, Chetty & Paterson . Colour Doppler studies of axillary node
metastases in breast carcinoma. Clin Radiol. 49[3]. 1994.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria 80 patients with breast cancer were randomly selected
over a period of 8 months. One patient had bilateral cancer. T stage was T1
(n=15), T2 (n=53), T3 (n=8), or T4a (n=5, where n refers to number of
tumours).

Exclusion criteria Not reported.

Population number of patients = 75, age range 22 to 71 years, mean age =
54 years.

Interventions Aim: to determine whether colour doppler US can reliably
demonstrate axillary node metastases in patients with breast cancer.

All patients underwent grey scale US and any nodes visualised underwent
colour doppler US.

Outcomes Staging performance of colour doppler US.
Follow up Not reported.

Results Staging performance of colour doppler US:
Sensitivity = 23/33 = 70% [95% Cl 53%-83%)]
Specificity = 41/42 = 98% [95% Cl 88%-100%)]

PPV = 23/24 = 96% [95% CIl 80%-99%)]

NPV = 41/51 = 80% [95% CI 68%-89%]

General comments Criterion for suspicious nodes on colour doppler US:
signals within 5mm of the periphery of the lymph node or within the lymph
node.

75 patients underwent 'gold standard' definitive staging procedure: sampling
of a minimum of 6 nodes. Pathological technique not described, but the single
pathologist was blind to the colour doppler findings.
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Retrospective case series

Hergan, Haid, Zimmermann & Oser . [Preoperative axillary ultrasound in
breast carcinoma: value of the method in routine clinical practice]. [German].
Ultraschall Med 17[1]. 1996.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Austria, setting: Secondary care

Inclusion criteria 74 patients with breast cancer who underwent US,
identified from a larger series of 191 patients.

Exclusion criteria Not known.

Population number of patients = 74, age range 34 to 82 years, mean age =
61 years.

Interventions Aim: to compare the staging performance of axillary ultrasound
with clinical palpation and definitive histology.

Patients underwent clinical palpation of the axilla, preoperative US of the
axilla and axillary clearance to levels | and Il.

Outcomes Staging performance f axillary ultrasound with clinical palpation.
Follow up Not known.

Results Staging performance of axillary US (all T stages):
Sensitivity = 68%

Specificity = 100%

PPV = 100%

NPV = 88%

Staging performance of axillary US (T1 tumours only):
Sensitivity = 50%

Specificity = 100%

PPV =100%

NPV = 95%

Staging performance of clinical palpation (all T stages):
Sensitivity = 41%

Specificity = 96%

PPV = 82%

NPV = 79%

Staging performance of clinical palpation (T1 tumours only):
Sensitivity = 25%

Specificity = 100%

PPV = 100%

NPV = 92%

General comments Article in German: information extracted from abstract
plus tables/minimal text.
Patients appear to be a consecutive series.
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Criteria for suspicious nodes on US:
Round to oval shape;

Long:short ratio <2;

Assymetric hypoechogenic component.

For staging performance results, rate of failure to identify any axillary nodes is
not known; data is tabulated for all 74 patients who underwent US. Gold
standard was axillary clearance; histological methods not known. Extent of
blinding not known.
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Sato, Tamaki, Tsuda, Kosuda, Kusano, Hiraide & Mochizuki . Utility of axillary
ultrasound examination to select breast cancer patients suited for optimal
sentinel node biopsy. Am J Surg 187[6]. 2004.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Japan, setting: Secondary care

Inclusion criteria 262 consecutively treated patients patients with biopsy-
proven breast cancer of stage T1-3.

Exclusion criteria Pregnancy, multiple primary breast tumours, history of
neoadjuvant chemotherapy.

Population number of patients = 262, age range 21 to 83 years, mean age =
55 years.

Interventions Aim: to examine the usefulness of axillary US in selecting
patients for SLNB.

All patients underwent US axilla followed by SLNB and axillary clearance.

SLNB technique: radiocolloid.
Histology technique: standard (haematoxylin and eosin)

Outcomes Staging performance of SLNB overall, and considering only
patients with no evidence of axillary metastases on US.

Provides data on staging performance of US.
Follow up Not reported.

Results Staging performance of US:

Sensitivity = 50/112 = 45% [95% CIl 36%-54%)]
Specificity = 146/150 = 97% [95% Cl 93%-99%)]
PPV = 50/54 = 93% [95% CIl 82%-97%)]

NPV = 146/208 = 70% [95% Cl 64%-76%)]

Of the whole series, US detected axillary metastases in 50/262 = 19% of
patients [95% Cl 15%-24%)].

The SN localisation rate was 205/208 = 98.6% in patients with negative result
on US, compared to 26/54 = 48.1% in patients with positive result on US:
difference 50.4%, [95% ClI for difference 37%-63%, p<0.005, (Chi square).

The FNR of SLNB was 9/83 = 10.8% [95% CI 5.8%-19.3%] in all patients, and
1/60 = 1.7% [95% CI 0.3%-8.9%)]

in patients with negative US axilla result. These values for accuracy of SLNB
were 222/231 = 96% [95% Cl 93%-98%] and 204/205 = 99.5% [95% CI
97.3%-99.9%)] respectively.

General comments Criteria for suspicious nodes on US: homogeneously
hypoechoic node without an echo rich centre.

Gold standard: axillary clearance. Histology technique: standard methods. No
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different histology technique was reported for sentinel nodes.

Study does not report a rate of detecting nodes on US, but all 262 patients
are classified as ether positive or negative on US. This implies a detection
rate of 100% but may reflect classification of cases of failure to detect any
nodes as 'negative'. Study does not report blinding.

Staging performance of US derived from constructing a 2x2 contingency
table, based on data provided in the paper. 95% Cls calculated using
spreadsheet: acknowledgement to R Newcombe, Cardiff University:
http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs.
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van Rijk, Deurloo, Nieweg, Gilhuijs, Peterse, Rutgers, Kroger & Kroon .
Ultrasonography and fine-needle aspiration cytology can spare breast cancer
patients unnecessary sentinel lymph node biopsy. Ann Surg Oncol 13[1].
2006.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria 726 patients with clinically T1-T3 (or T4 due to involvement
of skin) unifocal breast cancer, who were scheduled for SLNB.

Exclusion criteria Implied by inclusion criteria.

Population number of patients = 726, age range 18 to 94 years, mean age =
58 years.

Interventions Aim: to evaluate the sensitivity of preoperative US with FNAC
to detect axillary metastases and hence avoid a SLNB procedure.

All patients underwent axillary US. Patients with suspicious nodes on US
underwent FNAC.

If US was not suspicious or if FNAC revealed no metastases, patients
underwent SLNB. Patients with axillary metastases by US guided FNAC
underwent axillary clearance or axillary RT.

Outcomes Staging performance of US plus FNAC.

Proportion of patients in whom SLNB could be omitted due to detection of
axillary metastasis by US and FNAC.

Follow up Not reported.
Results 176/732 axillae were suspicious by US, prompting FNAC.

Of these:
59/176 = 34% were positive for axillary metastasis by FNAC;
117/176 = 66% were negative for axillary metastasis by FNAC.

Of the whole series of patients, 59/726 = 8% were spared SLNB and
proceeded to axillary RT or clearance [authors report that these patients may
be candidates for neoadjuvant chemotherapy].

271/732 = 37% of all axillae were tumour positive by definitive histology.

Staging performance:

US alone had sensitivity 35% [95% Cl 29%-41%)] and specificity 82% [95% Cl
78%-86%).

FNAC had sensitivity 62% [95% CIl 51%-72%)] and specificity 99% [95% CI
93%-100%.

Combined technique (US + FNAC) had sensitivity 21% [95% CI17%-27%)]
and specificity 99.8% [95% Cl 99%-100%)], PPV 98% [95% CIl 91%-99.7%]
and NPV 68% [95% CIl 65%-72%)].
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General comments 726 patients were included; representing 732 treated
axillae (i.e. 6 cases of bilateral cancer).

Criteria for suspicious nodes on US were cortex thickness of >2mm, irregular
cortex, round or ovoid shape, hypoechoic core, smallers diameter >5mm;
later changed to solely a cortex thickness >2.3mm.

NB By US, nodes are reported as 'suspicious' or 'not suspicious' for all
patients, implying a 100% node detection rate. It may be the case that nodes
that could not be detected on US were classed as 'non suspicious', indicating
SLNB.

24 patients received neoadjuvant chemotherapy after US and in cases of
negative US result, after SLNB.

FNAC staging performance reported is for all patients with suspicious US
results.

Combined technique staging performance is for 732 axillae, and PPV and
NPV values are calculated from constructing the 2:2 table from the data [95%
Cl provided by Cardiff University: R Newcombe,
http://www.cardiff.ac.uk/medicine/epidemiology_ statistics/research/statistics/n
ewcombe/proportions/CIPROPORTION.xIs].
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UPDATE EVIDENCE

Ciatto, Brancato, Risso, Ambrogetti, Bulgaresi, Maddau, Turco, Houssami. Accuracy of fine
needle aspiration cytology (FNAC) of axillary lymph nodes as a triage test in breast cancer
staging (2007) Breast cancer Research & Treatment 103:85-91

Design: Retrospective Data Analysis Evidence Level: 3
Country:

Aim: To examine the accuracy of US-guided FNAC of clinically or sonographically
indeterminate or suspicious axillary nodes

Inclusion criteria
All consecutive cases with axillary node FNAC from 1990-March 2005.

Exclusion criteria

Population
N=476; mean age 52 years, average pT size = 21.1mm.

Interventions

Clinical examinations, ultrasound and fine needle aspiration cytology.

Ultrasound was performed with knowledge of clinical findings and FNAC was on sonographically abnormal
nodes.

Outcomes
Sensitivity and specificity for axillary FNAC
Results
Excluding C1 (inadequate) results | Including C1 results
FNAC Sensitivity 72.6% 64.6%
FNAC Specificity 95.6% 95.7%
Negative Predictive Value | 67.2% 61.3%
Positive Predictive Value 96.6% 96.6%

The likelihood of node FNAC being positive was strongly linked to both tumour grade and stage and was
significantly associated with the number of nodes involved with metastases on histology.

Patients with positive axillary node FNAC

Tumour Grade (p<0.00001)
(Excludes 22 psoitive FNAC in 30 cases where grade not
reported/missing)

Grade 1 21.5%
Grade 2 35.0%
Grade 3 53.4%
Pathological State (p<0.00001)

T1a 46.6%
T1b 20.0%
Tic 34.2%
T 66.6%
T2 57.6%

Number of Metastatic Nodes (p<0.001)
(Excludes 1 postive FNAC in 3 cases where number of
metastatic nodes is not reported/missing)

1-3 55.1%
4-10 70.6%
>10 81.6%

FNAC sensitivity was highest in women with clinically suspicious nodes; 92.5% (88.2-96.7) as compared with
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50.0% (41.3-58.7) in women with sonographically abnormal and clinically negative nodes. Specificity for both
groups was high; 81.2% (54.5-96.0) and 97.2% (94.6-99.9) respectively.

The False- Negative rate was 15.3% and the False-Positive rate for the study was 1.4%.

General comments
Abnormal nodes were defined as having enlarged size, absence of hyperechoic hilum, eccentric thickening or
asymmetry of the cortex or a greater vertical than horizontal diameter.

Sahoo, Sanders, Roland, Pile, Chagpar. A strategic approach to the evaluation of axillary lymph nodes in
breast cancer patients: analysis of 168 patients at a single institution (2007). The American Journal of Surgery
194;524-526

Design: Retrospective Data Review Evidence Level: 3
Country: USA

Aim: To examine and determine the number of operative procedures that could be excluded using both fine
needle aspiration biopsy (FNAB) and/or intra-operative evaluation of the sentinel lymph nodes.

Inclusion criteria
All patients with breast cancer that had their axillae sonographically evaluated.

Exclusion criteria

Population
N=168

Interventions

Outcomes
Sensitivity and specificity of USFNAB
Number of patients who underwent SLNB and immediate ALND based on intra-operative evaluation of SLNs

Results

The overall sensitivity and specificity of USFNAB was 96% and 93% respectively (overall sensitivity and
specificity was calculated from those patients who had follow-up).

For the intra-operative diagnosis for SLNB the sensitivity was 98% and specificity was 100%

40 patients with positive USFNAB were spared the additional step of SLNB.

General comments

Somasunder, Gass, Steinhoff, Koeliker, Dizon, Cady, Taneja. Role of ultrasound-guided axillary fine-needle
aspiration in the management of invasive breast cancer (2006) American Journal of Surgery 192;458-461

Design: Retrospective Data Review Evidence Level: 3
Country: USA

Aim: To report on further experience with USFNAB in staging the axilla and its subsequent affect on
management decisions.

Inclusion criteria
Women with breast cancer who were undergoing USFNAB for the diagnosis and staging.

Exclusion criteria
Patients with multicentric tumours, inflammatory breast cancer or without surgical axillary evaluation.
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Population
N=168

Interventions

Outcomes
Sensitivity and specificity of USFNAB for patients who underwent primary surgery

Results
47% (N=79) patients had positive USFNAB and were spared SLNB having either ALND or NACT followed by

ALND.

T Stage | Primary Surgery (N=107)
Sensitivity Specificity

T1 35% 96%

T2 67% 100%

T3/4 78% 100%
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Health Economics Summary (for full summary please see Appendix 3 of the full guideline)

A systematic review of the evidence regarding the cost-effectiveness of using pre-treatment ultrasound
combined with needle biopsy (US+NB, either fine needle aspiration (FNA) or core biopsy (CB)) to stage the
axilla of EBC patients identified three relevant studies: one full economic evaluation (Brancato et al 2004)
and two partial economic evaluations (Genta et al 2007; Davies et al 2006). Two of these studies were
conducted in Italy (Brancato et al 2004; Genta et al 2007) and the third one in USA (Davies et al 2006). All
these studies were cost-consequences analysis, since they reported several health benefit outcomes
measured as natural units, mainly the accuracy of the staging procedures and the number of patients
avoiding secondary staging with US+NB (among other outcomes). None of the studies estimated the number
of QALYs gained with each of the staging strategies. The costs associated with the different staging
procedures were estimated and reported, either from the perspective of the hospital (Davies et al 2006), of
the health care provider (Brancato et al 2004), or both (Genta et al 2007). However, no price year was
reported in any of the studies. In all the studies some sort of extrapolation and/or assumptions were used to
obtain the clinical effectiveness of one or more of the staging procedures compared. As the study by
Brancato et al (2007) highlighted, considerable variations exist regarding the costs of the different staging
procedures across countries; therefore, it is difficult to generalise the results from country to country. This
was confirmed by the differences in the unit costs observed across studies: in the study by Davies et al
(2006) the cost of SLNB was much higher than that of ANC, i.e. $6,300 (£3,895) and $3,700 (£2,287),
respectively; on the other hand, the study by Brancato et al (2007) reported a unit cost of €216 (£156) for
SLNB and €1,550 (£1,119) for ANC. All studies concluded that US+NB seemed to be a cost-effective staging
strategy when compared to SLNB, although none of them stated on what basis they considered cost-
effectiveness. All three studies identified the potential of US+NB to lead to cost-savings under specific
scenarios.

Summary of individual studies

The study by Brancato et al (2004) was based in a diagnostic study that assessed the accuracy of palpation,
US and FNA. The study design seemed appropriate since the three staging procedures were undertaken
and compared across all included patients. The results of the diagnostic study were used to simulate five
staging strategies by extrapolating the results. The cost analysis was conducted from the ltalian NHS
perspective and the cost costs included were those of the procedures. The price year was not reported,
which would hinder reflation exercises to other settings. The authors reported that considerable variations
exist regarding the unit costs of the staging procedures across countries; consequently, results do not seem
to be generalisable to settings different to the Italian context. No ICER was provided to identify the additional
cost per patient avoiding an inappropriate procedure (although enough information was reported in the paper
as to make the corresponding estimation). No sensitivity analyses were conducted to assess the uncertainty
surrounding the study results. The authors concluded that the most cost-effective staging procedure
appeared to be US for all patients followed by FNA if lymph nodes suspicious at US and immediate ANC in
those patients with suspicious nodes at FNA only. This strategy would avoid SLNB in 13 patients over 159
patients examined, at a cost of €133 per patient staged (compared to €104 per patient staged following
current practice in the ltalian setting). Palpation and US, either alone or in combination, were reported to be
inadequate procedures to stage the axilla of BC patients.

The partial economic evaluation by Davies et al (2007) was based on a diagnostic study that assessed the
accuracy of US+FNA/CB to stage the axilla in EBC patients. The authors reported the number of patients
avoiding SLNB by undergoing US+FNA/CB. In total, 15 patients (out of 37) would avoid SLNB with
US+FNA/CB. Since the study included patients at high risk of axillary metastasis, the prevalence of
metastasis among the included group of patients was 59% (much higher than that observed from the clinical
review of topic 6). No relevant effectiveness outcomes were reported for SLNB. The cost of the SLNB group
was estimated by implicitly assuming that all patients with axillary metastasis would be appropriately
identified with SLNB (i.e. there would not be false negative patients, which does not correspond with the
review of the clinical evidence for this topic). Therefore, the costs related to SLNB may have been
overestimated (by assuming that all patients with nodal metastasis would undergo complete clearance,
rather than only those actually identified by SLNB). The authors concluded that the use of US+FNA/CB in
EBC patients at high risk of axillary metastasis is cost-effective since it can reduce the number of patients
undergoing SLNB and decrease the associated costs by approximately 20% (according to their data).

The partial economic by Genta et al (2006) used a somewhat confusing study design, since the
effectiveness of three of the staging strategies evaluated seemed to have been obtained through
extrapolation of the results of a cohort study assessing the accuracy of US+FNA. On the other hand, the cost
analysis compared three alternative staging strategies comprising a combination of staging procedures.
There seems to be a contradiction in the study: the authors reported that US+FNA was conducted in patients
with clinically positive nodes, while SLNB was conducted in patients with clinically negative nodes (which

125



would limit any potential comparison between the two staging strategies); however, when results were
reported, it seemed that all the patients included in the study had undergone US. The cost analysis did not
include only the costs of the staging procedures but also the costs of breast surgery. Additionally, the costs
were not compared across the different staging strategies, but the study was limited to compare, for each
staging strategy, the costs that the Italian NHS would pay with the costs that the hospital would bill. The price
year was not reported. The authors concluded that US+FNA can identify reliably the presence of axillary
metastasis and can be used to refer these patients directly to ANC without further SLNB. In total, 33% of
patients would avoid SLNB with US+FNA. According to the authors, the cost saving from the lower number
of SLNBs conducted seemed to be compensated by the costs of US+FNA.

References
Brancato, B., M. Zappa, et al. (2004). "Role of ultrasound-guided fine needle cytology of axillary lymph nodes
in breast carcinoma staging." Radiologia Medica 108(4): 345-355.

Davis, J.T., et al., Ultrasound-guided fine-needle aspiration of clinicallynegative lymph nodes versus sentinel
node mapping in patients at high risk for axillary metastasis. Annals of Surgical Oncology, 2006. 13(12): p.
1545-1552.

Genta F, Zanon E, Camanni M, Deltetto F, Drogo M, Gallo R, Gilardi C. Cost/accuracy ratio analysis in

breast cancer patients undergoing ultrasound-guided fine-needle aspiration cytology, sentinel node biopsy,
and frozen section node. World J Surg 2007; 31:1155-1163
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Evidence Tables
Economic Evaluations

Brancato, B., et al., Role of ultrasound-guided fine needle cytology of axillary lymph nodes in
breast carcinoma staging. Radiologia Medica, 2004. 108(4): p. 345-355.

Design:

Type of economic evaluation:

Full economic evaluation.

Clinical effectiveness:

A diagnostic study was conducted to assess the accuracy of several staging procedures for
axillary metastasis in EBC. Three staging procedures were undertaken for all patients and the
reference standard used was reported.

Cost estimation:

The authors estimated the additional costs of alternative staging strategies when compared to
clinical practice from the ltalian NHS perspective. The costs included were those of the staging
procedures undertaken. The ltalian’s National Health Service price-list was used as the source
of unit costs (ultrasonography = €36.15; cytologic examination = €33.78; SLNB (as outpatient
procedure) = € 216.29; ANC (i.e. price of mastectomy + ANC — mastectomy) = €1,550). The
price year not identified.

Country: Italy, setting: Hospital
Inclusion criteria Not stated
Exclusion criteria Not stated

Population
Patients with breast carcinoma (159 patients, 163 axillae examined), with 155 patients (159
axiallae) with known lymph node histology available after the study.

Interventions

The accuracy of three staging procedures was assessed in the clinical study: palpation, US
and FNAB. Histological findings at SLNB or at ANC were used as the reference standard used
to assess accuracy. In study, all patients with visible nodes underwent FNA.

For the economic evaluation, the authors simulated five alternative staging strategies
(including ltalian current practice) based on the previous staging procedures:

a. USin all cases, followed by cytology for visible nodes and immediate ANC for positive
nodes and SLNB for negative nodes

b. US in all cases, followed by cytology for suspicious nodes and ANC for those resulting
positive, SLNB for the remaining cases.

c. US for clinically negative axilla, followed by cytology on all visible nodes, and ANC for
those with suspicious findings at palpation or cytology, and SLNB in the remaining
cases.

d. US only for those with clinically negative axilla, followed by cytology if suspicious
visualised nodes, ANC on suspicious findings at palpation or after cytology, and SL in
remaining cases.

e. Current practice: Palpation with suspicious cases followed by ANC and all other by
SLNB (followed by ANC only if positive node involvement is found)

Results —

OUTCOME OF INTEREST Palpation us
Sensitivity for palpable lymph nodes 62.9 914
Sensitivity for suspicious lymph nodes 51.9 64.3
Specificity for palpable lymph nodes 74.2 225
Specificity for suspicious lymph nodes 93.0 86.5
Positive predictive value for palpable lymph nodes 65.7 48.1
Positive predictive value for suspicious lymph nodes 85.7 78.9
Negative predictive value for palpable lymph nodes 71.7 76.9
Negative predictive value for suspicious lymph nodes 70.9 755
Visualisation of axillary lymph nodes (%) - 83
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OUTCOME OF INTEREST US+FNA
Excludin  Inadequa Inadequa
g te cases  te cases
inadequa assumed assumed
te cases  negative  positive

Sensitivity 68.3 64.1 58.6
Specificity 100 100 100
Positive predictive value 100 100 100
_Negative predictive value 76.5 75.0 75.4
Current
OUTCOME OF INTEREST A B C D practice
Number of inappropriate
ANCs 0 0 6 6 6
A Number of inappropriate
ANCs compared to current 6 6 0 0 -
practice
Number of inappropriate
SLNBs 29 31 21 23 34
A Number of inappropriate
SLNBs compared to current 5 3 13 11 -
practice
Total cost (€) 16,511 14,377 21,178 19,213 16,654
A average cost to avoid
inappropriate surgical
procedures (compared to -143 -2.277 348 282 i
current practice)
Cost per staged case (€) 103 90 133 120 104

Other outcomes reported were: true positive and negative patients, false positive and negative
patients.

Authors’ conclusions —

The authors concluded that the most cost-effective staging procedure appeared to be US for
all patients followed by FNA if lymph nodes suspicious at US and immediate ANC in those
patients with suspicious nodes at FNA only. Palpation and US, either alone or in combination,
are inadequate procedures to stage the axilla of BC patients.

General comments —

The economic evaluation was based in a diagnostic study, which seem appropriate since three
staging procedures were undertaken in all possible patients. The results of the diagnostic study
were used to simulate five staging strategies by extrapolating the results. The cost analysis
appeared to be appropriate given the study question and included the costs of the procedures.
The price year was not reported, which would hinder reflation exercises to other settings. The
authors reported that considerable variations exist regarding the unit costs of the staging
procedures across countries; consequently, results do not seem to be generalisable to settings
different to the Italian context. No ICER was provided to identify the additional cost per patient
avoiding an inappropriate procedure (although enough information was reported in the paper
as to make the corresponding estimation). No sensitivity analyses were conducted to assess
the uncertainty surrounding the study results.

Partial Economic Evaluations

Davies JT, Brill YM, Simmons S, et al. Ultrasound-guided fine-needle aspiration of clinically
negative lymph nodes versus sentinel node mapping in patients at high risk for axillary
metastasis. Annals of Surgical Oncology 2006; 13(12):1545-1552.

Design:

Type of economic evaluation:

Partial economic evaluation (effectiveness for SLNB was not reported, only costs). The study
was a cost-consequences analysis.

Clinical effectiveness:
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Cohort study

Cost estimation:

Costs included were those of the hospital, according to the number of procedures undertaken,
and included: ultrasonography (unit cost: $200), FNA/CB (unit cost: $1250), SLNB (unit cost:
$6300) and complete axillary node dissection (unit cost: $3700). The source of the costs was
the hospital administration. The cost estimation does not include physician charges and does
not represent actual insurance reimbursement. No price year reported.

Country: USA, setting: Hospital

Inclusion criteria Patients with clinically negative axilla at high risk of axillary nodal metastasis
(i.e. grade lll, size > 1cm or grade ll, size > 1.5cm at the time of initial diagnosis, with or
without lymphovascular invasion).

Exclusion criteria Not stated
Population number of patients = 37 (selected from a total of 144 patients)

Interventions

Ultrasound-guided fine-needle aspiration biopsy (US+FNA/CB) followed by complete axillary
node dissection in patients with detected positive nodes, and by SLNB in patients with negative
nodes (whom, at the same time, would follow complete axillary node dissection if positive
nodes detected).

Follow up After sonographic evaluation of the axilla

Results
OUTCOME OF INTEREST US+FNA/CB SLNB
Patients with axillary metastasis at the time of 22 (59%) -
definitive surgery: number (%)
Patients with accurate prediction of axillary status 16 of 21 (71%) -
with FNA: number (%)
Patients with accurate prediction of axillary status 13 of 16 (81%) -
with CB: number (%)
False negative patients with FNA/CB: number 3 -
False negative patients for US only: number 4 of 15 -
Patients avoiding SLNB by US+FNA/CB 15 -
Total cost per group of 37 patients ($) 254,900 314,500
Cost per patient ($) 6,890 8,500

Other outcomes reported were: the number of patients with normal versus abnormal US; the
number of patients with positive/negative US/FNA after abnormal US; the number of patients
with SLNB positive/negative after normal US; the number of patients with SLNB
positive/negative after negative US/FNA results.

Authors’ conclusions —

The authors concluded that the use of US+FNA/CB in EBC patients at high risk of axillary
metastasis is cost-effective since it can reduce the number of patients undergoing SLNB and
decrease the associated costs by approximately 20% (according to their data).

General comments —

It seems that the gold standard used to assess accuracy of US+FNA/CB was SLNB or ANC,
depending on the last procedure the patients undertook; while ANC is an accepted gold
standard to identify nodal status, SLNB is not 100% sensitive, which introduces potential
biases into the accuracy results. Note that this seems to be a potential bias present in most of
the studies of the same type, since patients identified as node negative also by SLNB do not
usually undergo any further staging procedure. In terms of the relevance of this study for the
PICO question posed, the most relevant outcome to consider here would be the number of
patients avoiding SLNB by undergoing US+FNA/CB. In total, 15 patients (out of 37) would
avoid SLNB with US+FNA/CB. Since the study included patients at high risk of axillary
metastasis, the prevalence of metastasis among the included group of patients was 59%
(much higher than that observed from the clinical review of topic 6).

No relevant effectiveness outcomes were reported for SLNB. The cost of the SLNB group was
estimated by implicitly assuming that all patients with axillary metastasis would be
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appropriately identified with SLNB (i.e. there would not be false negative patients, which does
not correspond with the review of the clinical evidence for this topic). Therefore, the costs
related to SLNB may have been overestimated (by assuming that all patients with nodal
metastasis would undergo complete clearance, rather than only those actually identified by
SLNB).

No quality assessment checklist was completed for this study since it was a partial economic
evaluation.

Genta F, Zanon E, Camanni M, et al. Cost/accuracy ratio analysis in breast cancer patients
undergoing ultrasound-guided fine-needle aspiration cytology, sentinel node biopsy, and frozen
section of node. World J Surg 2007; 31:1155-1163.

Design:

Type of economic evaluation:

Partial economic evaluation since effectiveness for three of the four staging strategies
considered at analysis was hypothetical. The study was a cost-consequences analysis.
Clinical effectiveness:

Cohort study

Cost estimation:

Two alternative perspectives were considered when estimating the costs: that of the Italian
NHS and that of the hospital (i.e. amount billed by the hospital for the procedures). The costs
included not only the staging procedures undertaken but the costs of breast surgery as well.
For the hypothetical interventions, costs were extrapolated using data from interventions
assessed in the cohort study. The cost analysis took into account a combination of the staging
strategies considered at analysis: 1) Palpation + postoperative SLNB if suspicious nodes; 2)
US+FNA, followed by postoperative SLNB if negative nodes; 3) US+FNA followed by SLNB
(both intra and postoperatively) if patients identified with negative nodes. The price year was
not reported.

Country: ltaly, setting: Hospital

Inclusion criteria Consecutive patients eligible for SLNB and with: <3cm, unifocal, invasive or
microinvasive, previously untreated cancer; or high grade or > 4cm DCIS. Only patients with
clinically positive axilla underwent US.

Exclusion criteria Not stated
Population 417 patients: 381 with invasive or microinvasive BC, 36 with DCIS

Interventions
= US, followed by FNA if suspicious nodes were found with US. If FNA positive, ANC
was conducted; if FNA negative, intraoperative SLNB (i.e. frozen section) was
conducted.

The authors extrapolated the results of the observational study to obtain three hypothetical
scenarios, representing three additional interventions assessed in the partial economic
evaluation:
= Palpation followed by ANC if patients had clinically suspected nodes
= Postoperative SLNB for all the patients, followed by ANC if nodes positive.
= Intraoperative SLNB followed by ANC if nodes positive and postoperative SLNB if
nodes negative. If postoperative SLNB positive, then delayed ANC would be

conducted.
Results
EFFECTIVENESS RESULTS: Preoperati Postoperat .
OUTCOME OF INTEREST US+FNA " \cSLNB  iveSLNB  Falpation

Patients for whom SLN could

not be identified (%) - 22 (5.28%) - -

For US
Sensitivity alone: 0.51 0.29
For
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US+FNA:

0.33
For US
alone: 0.87
Specificity For 0.93
US+FNA:
1.00
Patients with positive nodes (%) 131 (32.43%)
Positive node rate among
patients with invasive BC 26.3%
Patients with positive nodes 43 40 46 38
correctly identified (33.33%) (31.01%) (35.66%) (29.46%)
Patients avoiding SLNB (33%%%) 0 0 0
Patients undergoing ) i ) 15
unnecessary ANC
US+FNA + .
US+FNA + Palpation +
COST RESULTS (€) SLNB (preop
and postop) SLNB (postop) SLNB (postop)
Total cost per group (ltalian NHS
perspective) 1,218,256 1,226,881 1,125,841
Jotal ‘)3°St per group (hospital 1,063,689 1,079,308 1,034,668
l lng b J J J tl b
A cost per group (ltalian NHS - 154.567 147 573 91.173

Hospital billing)

Authors’ conclusions —

The authors concluded that US+FNA can identify reliably the presence of axillary metastasis
and can be used to refer these patients directly to ANC without further SLNB. The cost saving
from the lower number of SLNBs conducted seemed to be balanced by the costs of US+FNA.

General comments —

The study design was somewhat confusing since the effectiveness of three of the staging
strategies evaluated seemed to have been obtained through extrapolation of the results of the
cohort study for US+FNA. On the other hand, the cost analysis was done for a combination of
strategies. There seems to be a contradiction in the study: the authors reported that US+FNA
was conducted in patients with clinically positive nodes, while SLNB was conducted in patients
with clinically negative nodes (which would limit any potential comparison between the two
staging strategies); however, when results were reported, it seemed that all the patients
included in the study had undergone US. The cost analysis did not include only the costs of the
staging procedures but also the costs of breast surgery. Additionally, the costs were not
compared across the different staging strategies, but the study was limited to compare, for
each staging strategy, the costs that the Italian NHS would pay with the costs that the hospital
would bill. The price year was not reported.

No quality assessment checklist was completed for this study since it was a partial economic
evaluation.
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2.3 What are the effective strategies to manage psychological distress in patients
with early stage breast cancer?

Short summary

The evidence base for this topic comprises 24 papers: 3 systematic review (Tatrow &
Montgomery, 2006, Bantum et al., 2007 and Zimmermann et al. 2007) 20 RCTs (Allard,
2007, Allen et al. 2002, Andersen et al. 2004, Antoni et al. 2006, Badger et al. 2007,
Burton et al. 1995, Cohen & Fried, 2007, Dey et al. 2002, Gotay et al. 2007, McArdle et al.
1996, Mutrie et al. 2007, Ritz et al. 2000, Samarel et al. 2002, Sandgren and McCaul,
2003, Sandgren and McCaul, 2007, Stanton et al. 2005, Manne et al., 2007, Classen et
al., 2008, Vos et al., 2007 and Meneses et al., 2007) and two prospective comparative
studies (Mock et al. 1997and Ambler et al. 1999). The quality of papers was generally
good and most study designs compared the effects of one or more interventions with one
or more controls measured at two or more time points, the maximum follow-up being one
year.

Cognitive behavioural therapy (CBT)

A high quality systematic review of RCTs found that CBT interventions had a low effect
size compared with controls. There was RCT evidence of no significant difference between
CBT and guided imagery in reducing psychological stress or the perception of stress,
although both interventions were significantly better than non-interventional controls.

Good quality evidence from two RCTs suggested that group therapy with non-CBT
counselling or a group therapy intervention comprising CBT and several other
psychosocial elements significantly reduced subjective levels of emotional distress whilst
objective assessments of anxiety were not significantly different from controls.

Group therapy

A moderate quality systematic review found that group interventions provided significant
improvements in emotional well-being when compared with individual interventions. The
provision of multiple treatment elements was more useful than targeted clinical services.
Only self help and information/education as single interventions had significant effects on
emotional well-being.

RCT data showed that those who derived benefit from a couple-focused group intervention
were women who naturally selected an emotional coping strategy to having breast cancer
and women with unsupportive partners who attempted to understand and express their
emotional reactions.

A multi-centre RCT showed that, compared with education, there was no evidence that
psychological distress was alleviated by brief supportive-expressive group therapy. Neither
was therapist training and experience associated with any treatment effect. It was thought
that perhaps women with early breast cancer may be more likely to have pragmatic, rather
than existentialist, concerns.

A small RCT compared group psychotherapy with group social support, neither of which
was effective in improving psychosocial adjustment to breast cancer. Generally, body
image improved significantly over time, particularly in women who had received breast-
conserving surgery, and the limitations of breast cancer on recreation were also reduced.

Other interventions
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Several, generally good quality, RCTs demonstrated that a variety of interventions
including preoperative interview, attention focus and symptom management, telephone
interpersonal counselling and structured exercise programs alleviated anxiety for variable
lengths of time whilst not significantly improving depression, negative affect or general
quality of life.

Intervention providers

A systematic review and meta-analysis found that psychologists were better qualified to
deliver CBT to a woman with breast cancer either after the diagnosis, surgery or much
later but not during other medical treatment. Nursing staff were better in delivering
education to women with early stage disease, either individuals or in groups, preferably
after diagnosis or surgery.

Moderate quality evidence suggested that adding the services of an advanced practice
care nurse to standard care significantly reduced uncertainty, complexity, inconsistency
and unpredictability without influencing quality of life or mood. Other studies found that
support from a breast care nurse specialist following cancer surgery alleviated depression
over time but made no significant difference to anxiety. However, receiving support from
the breast care nurse specialist before and after receiving a pre-surgical diagnosis
significantly lowered clinical relevant anxiety when measured two weeks after surgery,
regardless of eventual diagnosis.

RCT evidence also showed that a psychoeducational intervention, delivered by a specialist
nurse, demonstrated effectiveness amongst women with breast cancer after primary
treatment thus providing a ‘safe passage’ from treatment to survivorship.

PICO

POPULATION INTERVENTION COMPARISON OUTCOME

Patients with early | Any strategy to treat Versus each Alleviation of

stage breast psychological distress: other or versus no | psychological

cancer (with _ o intervention distress

clinically manifest | ® Educational/provision .

psychological of information Not(? who prgwdgs

distress) * Counselling/cognitive the intervention (i.e.
behavioural therapy type of professional)
(CBT)

¢ Psychotherapeutic

e Group support

¢ Drugs (e.g.
antidepressants)

e Exercise

e ‘Buddy’ system/use of
volunteers

¢ Practical support e.g.
financial, child care

1] The engagement /
involvement of family
and/or friends
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POPULATION INTERVENTION COMPARISON OUTCOME

2] Alternative therapies
- relaxation therapies
e.g. yoga —
reflexology.

3] Linking to specialist
nurses e.g. Macmillan
to advise and assist

The search strategy developed from this PICO table and used to search the literature for
this question can be found in Appendix A

Full evidence summary

The evidence base for this topic comprises eighteen papers (n=5,630 study participants):
1 systematic review, 15 RCTs and 2 prospective comparative studies from the USA
(n=10), UK (n=5), Israel (n=1) and Canada (n=1). The quality of papers is generally good
and most study designs compare the effects of one or more interventions with one or more
controls measured at two or more time points, the maximum follow-up being one year.

The statistical methodology employed is usually single and repeated-measures analyses
of variance (ANOVA). A few reviewers also compared study arms at specific time points
using unpaired t-tests, the validity of which is open to question. When an intervention is
assessed with multiple instruments, and hence reported in different ways, (as dichotomous
or continuous data, for example) the overall effect size was sometimes reported as
Cohen’s d statistic. It is generally held that a value for Cohen's d of 0.2 is indicative of a
small effect, 0.5 a medium and 0.8 a large effect size.

The studies examined issues broadly addressing quality of life, depression and
psychological distress but at different times in the patient pathway: at diagnosis (n=2),
before surgery (n=2), after surgery and/or before or during adjuvant therapy (n=10), after
all treatment (n=1) or on first recurrence (n=1). The systematic review did not make these
distinctions but included all women with breast cancer and all treatment points, as did one
RCT (Ritz et al., 2000).

The majority of studies did not specifically enrol women with ‘clinically manifest
psychological distress’ but, given the circumstances attendant at any particular point in the
patient pathway, made general assumptions on the likely emotional state of the women
that they were recruiting and since, in many studies, outcomes such as anxiety declined
over the course of time this may have been appropriate.

The interventions examined in these studies included: cognitive behavioural therapy
(CBT), psychoeducation, group support, individual counselling, specific nursing roles,
exercise, relaxation and problem-solving. The diversity of interventions and treatment
stages means that there is only limited evidence for any one circumstance. The strongest
evidence base, including as it does a systematic review and two RCTs is for CBT.

One possible problem with consistency across studies is the large variety of measures and
assessment instruments used throughout since the transferability between these is not
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known and hence studies cannot easily be combined and must be seen only as individual
pieces of work. The study populations, however, are broadly consistent and, despite all
efforts from some quarters to enrol women from ethnic minorities, participants are
generally white, middle income, educated and married.

The evidence has been summarised by treatment phase since this parameter is easier to
categorise clearly than the numerous therapies. Abbreviations used are explained at the
end of the text:

[i] All stages of breast cancer

A high quality systematic review (Tatrow and Montgomery, 2006) included 19 RCTs of
CBT techniques (including activity pacing, assertiveness & communication training,
autogenic training, behavioural activation, biofeedback, cognitive and attentional
distraction, cognitive restructuring, contingency management, goal setting, imagery,
hypnosis, meditation, modelling, pleasant activity scheduling, problem-solving, relaxation
training, role playing, systematic desensitisation or visualisation) used to treat women with
breast cancer for the relief of distress. Of 19 included studies, 63% were of women with
early breast cancer (total n=1,649).

The adjusted overall effect size (Cohen’s d) of the CBT technique for the treatment of
distress, taking into account the variability of sample sizes in each RCT, was 0.13 (95%Cl:
-0.2-0.29; nsd). This result is between zero and the ‘low’ threshold in terms of effect size
and could be interpreted as: 55% of participants in the intervention arms had a better
outcome when compared with the average control participant.

The authors concluded that CBT appeared to have some benefits for breast cancer
patients and the results suggested that individual therapies might be better than group
therapies (P<0.05), if only for the outcome of addressing distress. The stage of cancer did
not appear to make a significant difference to this outcome.

Ritz et al. (2000) conducted an RCT of moderate size (n=211) assessing the impact made
by adding the services of an advanced practice care nurse to standard medical care for
women with breast cancer of all stages (96% of which were 0-Ill) and at all points in the
patient pathway i.e. before and after surgery, during adjuvant therapy and after all
treatment. Follow-up extended over two years but was only presented up to 1 year
because of high attrition thereafter. The outcome ‘uncertainty’ was significantly lower in the
intervention group at 1 month (P=0.001) 3 months (P=0.026) and 6 months (P=0.011)
compared with baseline assessment and control values. The intervention group also had
significantly lower scores compared with the control group on the ‘complexity’ (P=0.005),
‘inconsistency’ (P=0.005) and ‘unpredictability’ (P=0.038) subscales (instrument=MUIS).
Mood or sub-scale elements were not significantly affected by the intervention
(instrument=POMS) unless a sub-group analysis controlling for marital status, treatment
history and family history were included. Similarly, QOL was not significantly improved
when assessed by the FACT-B instrument unless marital status was controlled for in the
analysis.

[ii] At the time of breast cancer diagnosis

Ambler et al. (1999) presented a good quality prospective comparative study of UK women
(n=110) with either a benign or malignant breast condition (n=67) who were awaiting
surgery and about to receive a diagnosis of their condition. This RCT compared standard
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practice, in which the breast care nurse (BCN) met patients only after the diagnosis with a
change of protocol such that the BCN took the role of patient advocate before the
diagnosis, helped the woman to prepare for the interview, accompanied her to see the
surgeon and played a shortened counselling and support role afterwards. The total nursing
time was not changed, just the way in which that time was used. The intervention group
showed a significantly lower incidence of clinically relevant anxiety (P<0.05) at 2 weeks
post-surgery compared with pre-surgery, regardless of diagnosis, but this was not true for
the women with breast cancer sub-group when separately analysed (instrument=HADS).
However, women with breast cancer reported a significant reduction in distress at 2 weeks
post-surgery compared with pre-surgery (P<0.05) (instrument=RSCL).

Dey et al. (2002) compared attendance at a one-stop NHS clinic (n=267) for the diagnosis
of suspected breast cancer with attendance at a dedicated breast clinic (n=211). At the
one-stop clinic, attendees received a mammogram, cytology and ultrasonography, if
indicated. When imaging reports were available, a consultant assessed patients and
discussed future management. Women in the control group received similar care but the
women generally had to wait a week for their results. The purposes of the RCT were to
examine cost-effectiveness and reduce the added psychological distress of waiting for test
results. Anxiety was found to be significantly lower at 24 hours for women who had
attended the one-stop clinic (P<0.0001) but after 3 weeks was not significantly different
from control group participants (instrument=STAI). Similar outcomes were non-significant
when measured by a different instrument (HADS). The cost of providing rapid laboratory
results outweighed the transient advantage to patients.

[iii] Participants recruited before surgery

Two papers recruited women with breast cancer scheduled to receive surgery. McArdle et
al. (1996) designed a four-arm RCT to evaluate the effects of receiving support from a
BCN, a voluntary support organisation, a combination of both or routine support on the
prevalence of psychological morbidity after surgery for breast cancer. Participants were
recruited before surgery (n=272). The BCN was highly qualified and experienced with this
patient group and her role included information, support, counselling, reassurance and
provision of future contact. The Glasgow-based support group, Tak Tent, offered three
types of support: information, counselling, and regular group meetings with fellow cancer
sufferers. Assessments were made at 1, 3, 6 and 12 months post surgery. General health
(P=0.015), anxiety & insomnia (P=0.027) and social dysfunction (P=0.031) were all
significantly improved in those patients receiving care from the BCN alone (instrument-
GHQ). Depression was also significantly lower in her patients over time than in any other
group (P=0.003) but anxiety was no different between study arms (instrument=HADS).

Burton et al. (1995) designed a four-arm RCT for UK women about to undergo
mastectomy for breast cancer (n=244) and which compared a preoperative interview
(conducted with a clinical psychologist) with or without an unstructured chat or
psychotherapeutic intervention (both with by a Rogerian trained consultant surgeon) to
standard care. The preoperative interview dealt with the patient’s history, emotions,
responses, information requirement, regrets, concerns and worries. Expression of feelings
by the patient was encouraged. The post-interview intervention placed the crisis of illness
within the patient’s life situation whereas the chat was purposely not related to illness or
surgery. Anxiety and depression both decreased over time (4 days, 3 months and 1 year
post-surgery) for all participants but only anxiety was significantly reduced in the
intervention groups compared with controls (P=0.043) (instrument=HADS). Coping ability
also improved with time for all women, especially intervention participants, but, of all sub-
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scales, only ‘fighting spirit’ was significantly higher for the intervention groups compared
with controls (P=0.031). The interview, with or without intervention/chat, had a highly
significant positive effect on body image distress (P=0.009). However, only women who
had experienced a highly stressful life gained a particular advantage to the intervention,
compared with the chat, following interview (P=0.04).

[iv] Participants recruited after surgery and/or before or during adjuvant therapy

Allard (2007) described a Canadian RCT (n=117) comparing usual care with an Attention
Focus and Symptom Management Intervention (AFSMI) delivered by telephone to women
who had undergone breast cancer surgery 9-10 days previously. A follow-up call was
made a week later on days 17-18 after surgery. During these calls patients were
encouraged to discuss symptoms and self-care strategies with the researcher, who also
collected outcome data. Emotions expressed by the woman were acknowledged. Control
participants received a telephone call from the ward nurse in which their well-being was
briefly discussed. On the whole, the intervention made no significant impact on functional
status, with the exception of the ‘home management’ sub-scale score, which was
significantly affected by the intervention (P=0.03) (instrument=SIP). Emotional distress
was also significantly reduced by the intervention between baseline (2-3 days post-
surgery) and the first post-operative follow-up call (P=0.03), but distress and confusion
were not significantly affected (instrument=POMS).

Allen et al. (2002) conducted a study amongst young women in the US (n=164) who were
about to start their first course of adjuvant chemotherapy for stage 0-lll breast cancer. The
study assessed the efficacy of a program of 6 training sessions on problem-solving skills
including problem orientation, problem definition, generation of alternatives, decision
making and solution implementation and verification when compared with a single session
for controls. None of the outcomes (mental health or psychological reaction, measured
using MHI and IES instruments) showed significant differences between arms, a result
which the authors felt was possibly due to the ‘soft’ nature of the intervention, the purpose
of which had been to see if it could be adapted to help women cope with problems and
emotional difficulties as result of receiving this diagnosis in mid-life.

Antoni et al. (2006) presented a study of women with early breast cancer who had
received surgery in the previous 8 weeks. The authors compared a 1-day educational
seminar given to a group but with no group interactions, with a program of ten weekly
group interventions practising elements of CBT, stress management, relaxation exercises,
home assignments (e.g. relaxation practice), role modelling, skills in anxiety reduction,
conflict resolution, encouragement of emotional expression and confidence building.
Baseline outcomes assessments were followed up at 6 and 12 months. Thought intrusion
was significantly different between intervention and control groups (P<0.005) but thought
avoidance was not significantly different (instrument=IES). A significant effect of the
intervention was also seen for the outcome of emotional distress where Cohen’s d=0.43, a
medium effect, (instrument=ABS) but there was no significant difference between arms for
interviewer-rated anxiety (instrument =HRSA).

Mock et al. (1997) presented a small US RCT (n=50) comparing a 6-week program of
unsupervised walking exercise with usual care. The participants were women with early
breast cancer who had undergone breast conserving surgery and were starting
radiotherapy. The exercise was self-paced and progressive in intensity. Researchers kept
in communication with participants by telephone throughout to assess progress and offer
encouragement. Significant differences were found between study arms in pre- and post-
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test measures of exercise level (P<0.001), anxiety (P=0.029), sleeping difficulty (P=0.027)
but not depression (instrument=SAS).

Andersen et al. (2004) described a moderate RCT (n=227) which, having recruited US
women with stage Il or Ill breast cancer awaiting adjuvant therapy, compared a group
therapy intervention designed to improve mood disturbance with a non-interventional
control group. The therapy group met weekly for 18 weeks and were led by clinical
psychologists who taught methods for reducing stress and emotional distress including
progressive muscle relaxation, positive coping, problem solving, relaxation training and
understanding stress responses. Baseline assessments of total mood disturbance were
repeated after 4 months in both groups and, when levels of initial cancer stress were
included as a variable, showed a significant reduction of mood disturbance overall
between study arms (P<0.05). For the anxiety sub-scales, there was a significant
reduction in anxiety in the intervention group compared with controls (P<0.05)
(instrument=POMS) regardless of initial levels of stress.

Badger et al. (2007) presented the results of a three-arm US RCT (n=96) of telephone
interpersonal counselling (TIPC) compared with a self-managed exercise program and a
control group. The TIPC group received weekly calls for 6 weeks which were given by a
psychiatric nurse counsellor and dealt with cancer education, social support, awareness
and management of the symptoms of anxiety & depression and role transition. The
exercise group focused on regular, low impact exercise with weekly telephone calls to
check progress and give encouragement. The control group received just one brief, non-
interventional call a week. All follow-up assessments were made by telephone.
Depression was not significantly reduced by the interventions compared with the control or
for all participants over time. Anxiety decreased for all participants over time (P<0.001) and
this decline was significantly stronger for the intervention groups (P=0.01). Post hoc tests
suggested that this improvement in anxiety was sustained, but not increased, up to 10
weeks after the final telephone all (instrument=various, including CES-D, SF-12, ICS,
PNAS and others).

Cohen and Fried (2007) presented the results from an Israeli RCT of cognitive behavioural
therapy (CBT) versus relaxation & guided imagery (RGl) compared with each other and
with a control. These interventions were tested in women with early breast cancer (n=144)
undergoing adjuvant therapy to determine the effects on psychological distress. The CBT
techniques included eliciting negative thinking patterns, monitoring automatic thoughts,
restructuring automatic thoughts into more adaptive patterns, mental distraction, reframing,
problem solving, decision making, activity scheduling, grading of task assignments,
distraction and behavioural experiment techniques. RGI included deep relaxation, deep
breathing and autogenic relaxation. Participants were also taught techniques to reduce
pain, anxiety and nausea and to improve sleep. The control group received standard care.
There was no significant difference between CBT and RGl interventions in the reduction of
psychological or perceived stress at any time point or overall but both groups showed a
significant reduction in psychological stress over time compared with the control arm with

an effect size, np° = 0.07 (where medium=0.6). Similarly, the reduction in perceived stress

was significant for both interventions compared with control and n,° = 0.08
(instruments=BSI, PSS).

Mutrie et al. (2007) presented the findings from a high quality UK RCT (n=201) comparing

a 12-week exercise program, including attendance at two classes and one home regime
every week, with a standard care control group. All the participants were receiving
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adjuvant therapy. The exercise schedule comprised a warm-up period, structured exercise
such as walking or cycling and a cool-down period and then participants met for a group
discussion which dealt with themes concerning behavioural changes in relation to
exercise. Although there was no significant difference in the general quality of life
(instrument=FACT-G) between study arms, breast cancer-specific outcomes
(instrument=FACT-B) showed an overall significant improvement both from baseline to 3
months (P=0.0007) and from 3 months to 6 months (P=0.039). Positive affect was also
significantly higher in the intervention group at both time periods (P=0005 and P=0008
respectively) (instrument=PANAS) although negative affect was not changed.

Samarel et al. (2002) presented a high quality paper reporting the results of a three arm
US RCT which compared two telephone interventions given by oncology nurses or social
workers, compared with a non-intervention control group. The study had three timed
phases during which each group had a different exposure: the intervention group had
weekly telephone support/ weekly in-person support + resource Kkit/twice monthly
telephone support, the 1% control group had weekly telephone support/ weekly telephone
support + resource kit/twice monthly telephone support and the 2" control group had just
the resource kit. The kit contained a variety of formats all centred on reflections of self-
concept and interdependence, special exercises to enhance learning and other reading.
The purpose of the study was to address the frequency and intensity of cancer-related
worry (instrument=VAS-W) and mood disturbance (instrument=POMS) and to improve
well-being (instrument=EWBS) of women with early breast cancer following surgery and
before or during adjuvant therapy. There were no significant differences between the
groups for any outcome except for mood disturbance which was significantly lower in the
intervention group and 1% control compared with 2" control at all assessment phases
(P<0.01 to P=0.03) but not between intervention and 1* control at any point.

Sandgren and McCaul (2003) described a high quality US RCT (n=222) which assessed
the value of two nurse-led interventions both using the telephone compared with standard
care. Participants had either stage | or Il breast cancer and were undergoing adjuvant
therapy. One telephone intervention centred on health education (understanding breast
cancer, managing post-surgical changes, understanding treatment, managing side effects
& fatigue and maintaining a healthy life style) and the other on emotional expression in
which women were encouraged to express their feelings and were provided with support
and encouragement. Both interventions were ineffective with respect to knowledge, self-
efficacy (instrument=CBI), QOL (instrument=FACT-B), mood (instrument=POMS) and
perceived control (with the exception of the sub-scale of health education (P<0.01))
(instrument=PSS), although some parameters declined over time for all women. An update
paper (Sandgren and McCaul, 2007) showed no significant changes after long-term follow-

up.

[v] After active therapy

Stanton et al. (2005) presented results on an US RCT of women (n=558) who were
finishing active treatment for breast cancer and were allocated to one of three groups in
the ‘Moving Beyond Cancer study. A psychoeducational counselling intervention
comprised an individual in-person session and one telephone session which centred on
the patient's concerns about physical health, emotional well-being, interpersonal
relationships and life perspectives. As well as reviewing goals and making an action plan
for the future, women were also given information in the form of a booklet ‘Facing Forward’
and a manual ‘ Moving Beyond Cancer’ which deal with issues relating to cancer survival.
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Participants of the videotape intervention received the same manual and a videotape
version of the ‘Facing Forward’ booklet. Women in the control group were sent a letter and
a copy of the booklet ‘Facing Forward’. Data were analysed at three time points —
baseline, after 6 months and after 1 year. Of the many outcomes assessed, including
vitality, cancer-specific stress, depression and post-traumatic growth, only that of vitality
was significantly different between the videotape intervention and control arms at the 6
month assessment point (instrument=SF-36). All other comparisons at all time points were
of no statistical significance. The authors hypothesised that these disappointing results
may have been due to baseline inequalities or the ‘soft’ nature of the interventions.

[vi] At first disease recurrence

Gotay presented a good quality US RCT (n=305) comparing a telephone intervention with
standard care for women who had been treated with stage I-lll breast cancer and who
were experiencing a first disease recurrence which was defined as any distant metastatic
site, chest wall or nodal site. A telephone intervention was given by trained counsellors
who were also breast cancer survivors and at least one year post recurrence. Participants
received 4-8 counselling/information sessions by weekly telephone calls, one to two calls
per week. The content reflected the most common domains in multi-dimensional models of
QOL and patient need. A standardised packet of information (NCI pamphlets) was also
sent to each woman. The control group received standard care. Assessments were made
at baseline, 3 months and 6 months. Examining only those women whose scores showed
them as being at risk for either psychosocial stress (instrument=CARES-SF) or depression
(instrument=CES-D) were reported. There were no significant differences in either
outcome between intervention and control arms at any time point or across the follow-up
period as a whole.

Updated evidence - Summary

Updated evidence on the management of psychological distress comprised two moderate
quality systematic reviews on psychosocial interventions (Bantum et al, 2007 and
Zimmermann et al. (2007) a RCT on a couple-focused group intervention (Manne et al.,
2007) a RCT on supportive-expressive group therapy (Classen et al., 2008) a poor quality
RCT comparing a group psycho-therapy intervention with group social support (Vos et al.,
2007) and a RCT comparing a psychoeducational intervention with a wait control
(Meneses et al., 2007).

One systematic review found that with respect to significant improvement of emotional
well-being, group interventions provided some advantage over individual interventions.
The provision of multiple treatment elements was seen as being more useful than targeted
clinical services. Only self help and information/education as single interventions had
significant effects on emotional well-being. A second review included a meta-analysis the
results of which suggested that psychologists were the most appropriate persons to deliver
CBT in an individual context to women at any disease stage, preferably after
diagnosis/surgery or much later but not during treatment. Medical staff appeared to be
better suited for delivering education to individuals or groups, preferably after diagnosis or
surgery, but only for women with early stage disease.

RCT data suggested that women with early stage breast cancer who naturally selected an

emotional coping strategy may benefit from a couple-focused group intervention. In
particular, women who had unsupportive partners and who attempted to understand and
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express their emotional reactions to having cancer may derive the most benefit from such
an intervention.

A multi-centre RCT showed that, compared with education, there was no evidence that
distress was alleviated by brief supportive-expressive group therapy. Neither was therapist
training and experience associated with any treatment effect. It was thought that perhaps
women with early breast cancer may be more likely to have pragmatic, rather than
existentialist, concerns.

A small RCT compared a group psychotherapy intervention with group social support,
neither of which was effective in improving the participants’ psychosocial adjustment to
breast cancer. The authors observed few significant changes in psychosocial parameters
over the period of follow-up which may have been because women’s’ baseline levels were
comparable to the general population and therefore little improvement may have been
expected. Body image improved significantly over time, particularly in women who had
received breast-conserving surgery and the limitations of breast cancer on recreation were
also improved.

RCT evidence also showed that a psychoeducational intervention, delivered by a specialist

nurse, demonstrated effectiveness amongst women with breast cancer after primary
treatment thus providing a ‘safe passage’ from treatment to survivorship.
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Tatrow & Montgomery (2006)

Design: Systematic review of RCTs (therapy), evidence level: 1+
Country: United States

Inclusion criteria:

Included studies:

RCTs of CBT techniques

Studies were published in English

Use of a 'no treatment' or 'standard care' control group
Sufficient data to allow for calculation of effect size
Randomisation

Prospective design

Measures of distress (and pain)

Included patients:
Women with breast cancer

Exclusion criteria:
Excluded studies:
Studies not using any CBT technique

Population:
Number of patients = 1,649

Interventions:

Studies using any CBT technique (including activity pacing, assertiveness &
communication training, autogenic training, behavioural activation, biofeedback,
cognitive and attentional distraction, cognitive restructuring, contingency
management, goal setting, imagery, hypnosis, meditation, modelling, pleasant
activity scheduling, problem-solving, relaxation training, role playing, systematic
desensitisation or visualisation)

Outcomes:
[1] Estimates of overall effect size of CBT techniques on distress

[2] Comparison of effect sizes of CBT on individual versus group treatment
formats for distress

[3] Comparison of effect sizes by cancer stage

Across all studies, outcomes were measured using one or more of the following
tools:

BDI (Beck Depression Inventory)

CES-D (Centre for Epidemiological Studies-Depression Scale)

DES-IV (Differential Emotions Scale-1V)

EORTC QLQ-C30 (European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire C30)

HADS (Hospital Anxiety and Depression Scale)

IES (Impact of Event Scale)

MOS (Medical Outcomes Scale)

POMS (Profile of Moods Scale)

STAI (State Trait Anxiety Inventory)

VAS (Visual Analogue Scale)
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Affects scales
Faces mood scale
Mood rating scale

Follow up:
NA

Results:
[1] Estimates of overall effect size of CBT techniques on distress

The overall effect size (Cohen’s d) of the CBT technique for the treatment of
distress was 0.31 (95%Cl: 0.07-0.55; P<0.05 when compared with 0). This
result is between 'low' and 'medium' in terms of effect size and could be
interpreted as: 62% of participants in the intervention arms had a better
outcome when compared with the average control participant (note that the
absolute minimum percentage in this respect would be 50% and so this result is
not impressive by comparison).

These data were adjusted to take into account the variation in sample sizes
between individual studies. The adjusted (d) value (D) was 0.13 (95%CI: -0.2-
0.29; nsd) reducing the 62% to 55% and rendering the effect size as not
significantly different from 0.

[2] Comparison of effect sizes of CBT on individual versus group treatment
formats for distress

When examining the data from 16 individual therapy studies versus 7 group
therapy studies, the authors calculated a (d) value for individual therapies of
0.48 (95%Cl: 0.17-0.78) and for group therapies of -0.06 (95%CI: -0.22-0.09).
The difference between these two being significant (P<0.05) in favour of
individual therapy.

[3] Comparison of effect sizes by cancer stage

When examining the data from 13 studies from women with, versus without,
metastases, the authors calculated a (d) value for patients with non-metastatic
cancer of 0.43 and for women with metastatic cancer of 0.18. The confidence
intervals and P values were not given but the data were stated to be not
significantly different between the comparators.

General comments:

This paper presented a systematic review and meta-analysis of cognitive
behavioural therapy given to breast cancer patients. The outcomes of interest
were relief of depression (and pain).

Twenty RCTs were included in the analysis but one of these dealt with pain only
and hence 19 studies included measures of depression.

Of 19 studies, 3 were of breast cancer patients with metastases, 5 were of
patients with mixed breast cancer stages but the majority, 12 studies, were of
women with early breast cancer only.

The following databases were searched for relevant literature: Psychinfo,
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Medline, CancerLit and CINAHL. Searches were conducted from 1974 to June
2004. The search terms were given. The authors did not state by how many
reviewers papers were screened for inclusion/exclusion or how conflicts were
resolved.

The statistical methodology used to calculate individual effect sizes (where not
stated by authors) and the overall effect size appears to be sound and
generated a value for Cohen's d. This statistic gives the overall effect size
across multiple tests in which the outcomes may have been reported in different
ways (as dichotomous or continuous data, for example). It is generally held that
a value for Cohen's d of 0.2 is indicative of a small effect, 0.5 a medium and 0.8
a large effect size.

Only the outcome [1] reflects the aims of the included studies i.e. determining
the effect of CBT when compared with a standard treatment or no therapy. The
comparisons of group versus individual therapy and by cancer stage are
observations made on the data which could have been made post hoc,
although the authors stated otherwise. None of the included studies made these
comparisons and hence they have not been formally tested and the results and
authors' conclusion should be viewed with caution.

The authors concluded that CBT appeared to have some significant benefits for
breast cancer patients and that the results suggested that individual therapies
might be better than group therapies, if only for the outcome of addressing
distress. The stage of cancer did not appear to make a significant difference to
this outcome.

Allen et al. 2002

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:

Women <50 years of age

No history of breast cancer

Histologically/cytologically confirmed breast cancer stage 0-lll
Starting first course of chemotherapy

Written informed consent

Exclusion criteria:
None stated

Population:
Number of patients = 164, mean age = 42 years.

Interventions:
Intervention (n=87):

A program of 6 training sessions on problem-solving skills and a instructional
manual, 'Home Care Guide for Women with Breast Cancer'.

Problem-solving skills training included: problem orientation, problem definition,
generation of alternatives, decision making and solution implementation and
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verification.

The book was adapted from an earlier manual 'Home Care Guide for Cancer'
and based on prior research from focus groups populated by the target
population, identifying their needs, both physical and psychosocial.

The training sessions were led by an oncology research nurse. Following
identification of specific problems, study participants were coached in the use of
problem-solving techniques and given feedback on their progress in the
application of the intervention.

Control (n=77):

Women in the control arm met the research nurse for a single problem-solving
skills training session which focused on breast cancer survivorship issues.

Outcomes:

[1] Mental health (emotional distress) - measured by the Mental Health
Inventory (MHI) which is a 5 item subscale of the Medical outcomes Study 36-
Item Short-Form General health Survey (SF-36) that scores from 0-100. Higher
scores indicate better mental health.

[2] Psychological reaction to distressing events e.g. cancer diagnosis -
measured on the Impact of Events Scale (IES) which has two sub-scales,
intrusion (7 items, scored from 0-35) and avoidance (8 items, scored from 0-40)

[3] Assessing the level of rehabilitation needs, describing the unmet need for
assistance and social problem-solving ability (data not presented here). These
measures were undertaken to determine whether or not certain groups of
women would be more likely to benefit than others at baseline from the
intervention.

Follow up:

Progress was monitored by telephone. Four calls were made, each two weeks
apart. Participants were asked to complete worksheets and were also
encouraged to contact the interventionist at any time to discuss pertinent
issues.

Follow-up assessments were made 4 and 8 months post baseline, a time when
the majority of participants would have finished their oncology therapy. Most
participants completed the first (baseline) questionnaire just over three weeks
from their first chemotherapy session.

By the final assessment, 76/87 (87%) women in the intervention arm and 73/77
(95%) in the control arm provided outcome data.

Results:

The sample of women who completed the study were predominantly: with a
PSP (78%), married (66%), with children (75%), educated to bachelor's degree
or above (40%) and with good incomes (40%). The women who failed to
complete the study were significantly less likely to have been white, non-
Hispanic, employed or have good incomes. However, participants who dropped
out were also more likely to have had higher baseline levels of physical and
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psychosocial problems.

Results

[1] Mental health (control vs intervention) mean +/- SD:
Baseline 64.6 (16.0) vs 65.2 (17.0)

4 months 68.7 (15.6) vs 73.1 (15.4)

8 months 69.7 (16.8) vs 72.1 (16.6)

[2] Psychological reaction (control vs intervention) mean +/- SD:

Intrusion

Baseline 14.6 (9.5) vs 14.3 (8.4)
4 months 10.6 (8.8) vs 10.6 (8.8)
8 months 11.0 (7.5) vs 11.6 (9.1)

Avoidance

Baseline 12.0 (9.0) vs 12.2 (8.7)
4 months 12.6 (8.4) vs 10.8 (7.4)
8 months 9.5 (7.9) vs 9.8 (9.4)

None of the results from this comparison between arms and across time
showed statistical significance (MHI or IES scales)

Regression analyses were undertaken to identify possible factors that might
impact on outcomes. These showed that women in the intervention arm were
significantly less likely to report unmet need for practical assistance at 4 months
(P<0.05) and also had an improved mood state (P<0.05) but neither was
statistically significant at 8 months.

General comments:

This paper describes a study of problem solving therapy (based on CBT
principles) given to young women with non-metastatic breast cancer who were
recruited between April 1996 and November 1999 from 31 oncology practices
throughout the USA. The purpose of this study was to see if this intervention
could be adapted to help women cope with problems and emotional difficulties
as result of receiving this diagnosis in mid-life.

Participants were first approached by letter from the principal investigator,
followed by a telephone call and assessment of eligibility. Candidates
completed the baseline interview and returned a mailed questionnaire before
being randomised into control and intervention arms. Data were randomised on
treatment centre and involvement, or otherwise, of a primary support person
(PSP) nominated by the subject e.g. partner, significant other.

Data were analysed by single ANOVA to assess the difference in mean
outcome scores over time (within-group) and between groups. The effects of
controlling factors, such as the influence of a PSP, on outcomes were tested
using regression analyses.

The authors observed that whilst this intervention was effective for helping the
majority of participants to deal with a range of problems relating to cancer and
its treatment, those with lower baseline problem-solving skills would be less

149



likely to derive such a benefit. They expressed the opinion that such women
may even have found the intervention an additional burden, perhaps because of
its 'light' nature. There was some, inconclusive evidence that women with
excellent baseline problem-solving skills may similarly have been adversely
affected by the intervention and that therefore appropriate targeting of the
intervention was important.

Cohen & Fried (2007)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: Israel

Inclusion criteria:

Women with breast cancer of stage | or Il
Surgery between 2-12 months previously
Receiving chemotherapy or radiotherapy
Fluent spoken Hebrew

No known psychiatric iliness

Exclusion criteria:
none stated

Population:
Number of patients = 144.

Interventions:

Interventions were conducted by the first author and other qualified personnel.
Groups of 6-8 participants met weekly for 90-minute sessions over the course
of 9 weeks. A new group started every 12 weeks.

Intervention 1 (n=39):

Cognitive behavioural therapy (CBT) included learning and practising: eliciting
negative thinking patterns, monitoring automatic thoughts, restructuring
automatic thoughts into more adaptive patterns, mental distraction, reframing,
problem solving, decision making, activity scheduling, grading of task
assignments, distraction and behavioural experiment techniques. Participants
were given written material and exercises to perform at home. The experience
of the intervention was discussed.

Intervention 2 (n=42):

Relaxation & guided imagery (RGI) included learning and practising: deep
relaxation, deep breathing and autogenic relaxation. Participants were also
taught techniques to reduce pain, anxiety and nausea and to improve sleep.
Participants were given audio cassettes or CDs to continue therapy at home.
The results and experiences of these exercises were discussed and help was
given if problems were identified.

Control (n=43):
Standard care in the oncology unit, including support from the social work and
nursing teams (no further details)

Outcomes:
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[1] Overall psychological distress — Brief Symptom Inventory (BSI) was used to
measure 9 symptoms (somatisation, obsessive-compulsive, interpersonal
sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation and
psychoticism) each scored on a 5-point scale from 0 (not at all) to 4 (extremely).
A Global Severity Index (GSI) was calculated from the mean of these scores.
The GSI comprised 8 symptom dimensions. One dimension, somatisation, had
been excluded since results could have been ascribed to the concurrent use of
chemotherapy or radiotherapy

[2] Subjective feelings of stress — measured by the Perceived Stress Scale
(PSS), a single item scale from 1 (no stress) to 6 (extreme feelings of stress)

[3] Adherence to practice at home — measured on a scale of 1 (not at all) to 5
(five times a week or more)

Follow up:
Assessments of outcomes were made at baseline (pre-intervention), post-
intervention and 4 months after conclusion of the therapy cycles.

Out of the 170 patients invited to participate in the study, 144 were enrolled.
Data were not analysed for 30 participants (CBT = 16 and RGI = 14) because
they had missed more than 2 of the 9 scheduled meetings for reasons not
given.

10 women did not provide all three assessment measurements (CBT = 1, RGl =
3, control = 6) for reasons not given.

Results:
Data were analysed for 79% of the enrolled participants (CBT = 38, RGI = 39
and control = 37). Approximately 60% of participants were undergoing

chemotherapy during the study and the remainder were having radiotherapy.

There was no significant difference between CBT and RGI in the reduction of
psychological or perceived stress at any time point or overall.

[1] Overall psychological distress and [2] Perceived stress

Within-group levels of stress (from GSI and perceived stress measures)
dropped significantly in both intervention groups between pre-treatment and
post-treatment assessments (P<0.001 for both). The control groups scores,
whilst declining, did not change significantly over the same time period.

Within-group levels of stress (from GSI and perceived stress measures) also
dropped significantly in both intervention groups between pre-treatment and
follow-up assessments (P<0.01 for both). The control group scores, whilst
declining, did not change significantly over the same time period.

MANOVA showed that the intervention arms both had a significant reduction in

GSI over time compared with the control arm with an effect size, an = 0.07.
Similarly the reduction in perceived stress was significant for both interventions

compared with control and n,° = 0.08
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Regression analysis showed that participants who received chemotherapy
achieved less reduction in perceived stress.

[3] Adherence to practice at home

Participants in the RGI intervention group reported significantly higher
adherence to home practice than those in the CBT group (Cohen’s d = 0.53;
P<0.05 a medium effect).

Regression analysis showed that adherence to home practice was significantly
associated with enhanced decreases of GSI scores over time.

General comments:

This paper describes a RCT of cognitive behavioural therapy (CBT) versus
relaxation & guided imagery (RGl) compared with each other and with a control.
These interventions were tested in women with early breast cancer to
determine the effects on psychological distress (also fatigue and perceptions of
health locus of control which are not reported here). Participants were recruited
from the out-patient department of a single oncology centre by social workers
and nurses.

The data were analysed using multivariate repeated measured analysis of
variance (MANOVA) to determine the change in outcome over the three time
points for each group and univariate analysis with post hoc analysis measured
the differences between pairs of groups (e.g. intervention 1 cf intervention 2,
intervention 1 cf control etc.) for each outcome. An effect size was expressed

as npz, a measure that can be translated as values of 0.1 being a small effect,
0.6 a medium and 0.14 a large effect size. The t test was used to analyse
compliance with home practice and an effect size was computed and expressed
as Cohen’s d statistic. The independent variables (time since diagnosis, type of
treatment, intervention group and adherence to practice at home) were tested
for their significance in affecting outcomes in multiple regression analysis.

The authors stated that the findings support their hypothesis, and that of other
studies, that show a significant improvement in overall psychological distress as
a result of participation in an intervention group for cancer patients with a
primary disease. They concluded that it was evident that both CBT and RGI
were equally efficient in reduction psychological distress | primary breast cancer
patients.

Although a good study, the reason for the high attrition rate was not examined
thoroughly. It is plausible that bias may have been introduced since the
remaining study population may have differed e.g. degree of motivation, level of
psychological distress, from those who failed to complete the study or provide
follow-up data. A longer follow-up period may have been of value. The
statistical data analysis was not intention-to-treat, which can reduce type | error
and, using MANOVA as opposed to, for example, latent growth curve
modelling, meant that a lot of data were lost that might have been used.
However, for the purpose of not rejecting the null hypothesis for the outcomes
of interest, these arguments may not be of great importance.
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Antoni et al. (2006)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:
Women with breast cancer stage 0-lll
Surgery in the previous 8 weeks

Exclusion criteria:

Prior cancer

Prior psychiatric treatment for a serious disorder (detailed)
Lack of fluency in English

Population:
Number of patients = 199, mean age = 50 years.

Interventions:

Both intervention and control conditions comprised groups of 8 people meeting
in rooms equipped with couches and a comfortable seating area. Sessions
were led by trained personnel who rotated between study arms but who did not
carry out the patient assessments.

Intervention (n=107):

A 10 week intervention was started between 10-12 weeks after surgery for
breast cancer. Participants met together every week for a 2 hour session within
which were practised elements of CBT stress management, relaxation
exercises, home assignments (e.g. relaxation practice), role modelling, skills in
anxiety reduction, conflict resolution and emotional expression, encouragement
of emotional expression and confidence building.

Control (n=92):

Women were invited to attend a 1 day seminar which lasted 5-6 hours.
Participants received a condensed educational version of the same information
as received by the intervention group. However, there was no opportunity for
the same group interactions, role playing, support, learning physical exercises,
relaxation techniques or coping strategies.

Outcomes:

[1] Thought intrusion and avoidance - measured by the Impact of Events Scale
(IES) measured on two subscales, with responses coded 0,1, 3 and 5. The
thought in question was 'the diagnosis and treatment of breast cancer'

[2] Interviewer-rated anxiety - measured by the Hamilton Rating Scale for
Anxiety (HRSA) and assessed by personnel specifically trained by clinical
psychologists

[3] Emotional distress - measured by the Affects Balance Scale (ABS)
assessing negative affect, depression, hostility, guilt and anxiety experienced in
the past week and scoring on a range from 0 (never) to 5 (always).

Follow up:
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Baseline assessment was made at three time points: upon recruitment (4-8
weeks post surgery) and then repeated 6 and 12 months later.

Results:

Number of participants per stage:
Intervention (n=107):
0=17

| =44

=39

=7

Control (n=92):
0=10

| =32

=43

=7

[1] Thought intrusion and avoidance

The predictive nature of the latent growth-curve model for thought intrusion
showed that the third time point at 1 year did not fit the data. To give the best
linear relationship this point was freely modelled and was found to be 7.02
months, only a slight progression from time point 2 at 6 months. Hence the
improvement in scores over time would not have continued to increase at the
same rate beyond this point.

The group effect of the intervention on thought intrusion scores overall was
(Cohen’s d) = 1.22 with P<0.001 (a large effect). The differences between
intervention and control scores were significant at 6 months (P<0.03) and at 12
months (P<0.005)

This means that the within-group scores changed significantly over time for the
intervention and the between-group scores were significantly different between
the intervention and the control.

The effect of the intervention on thought avoidance was not significant
compared with the control but scores decreased significantly in both arms over
time. This means that this parameter naturally improved with time but that the
intervention did not speed the process significantly.

[2] Interviewer-rated anxiety

The data modelled well to the three time points. Although there was a
significant decrease in anxiety over time for the intervention arm, the initial
scores between experimental and control arms were very different which led to
a crossover effect. There were, for this reason, no significant between-groups
differences at any time point.

This means that although the intervention arm experienced a significant within-
group improvement in this parameter over time, there was no valid comparator
to inform the researchers whether or not the therapy was responsible for this
improvement.

154



[3] Emotional distress

The data modelled well to the three time points. The group effect changed the
slope of the three data points where (d) = 0.33, a medium effect. At the third
time point (1 year) the groups were also significantly different and the effect size
of the intervention was expressed by (d) = 0.43

This means that the within-group scores changed significantly over time for the
intervention and the between-group scores were significantly different between
the intervention and the control.

General comments:

The study design did not control for the attention time i.e. 6 hours for controls
versus 20 hours for intervention but did alleviate the likelihood of attrition from a
non-treatment control.

Data were analysed at three time points using latent growth-curve modelling.
This method measures the trajectory of change over time and can, more
successfully than repeated measures ANOVA, cope with missing data instead
of deleting all data from participants who don't provide a complete data set. In
addition, this model can adequately address non-linear change in the outcome
e.g. if the benefits of an intervention plateau at a particular time point rather
than continue to increase. Effect size was reported as Cohen's (d).

This was a good paper with a well conducted study and report. The
methodology of the statistics was complex but thorough but there was less
detail about randomisation, allocation and blinding which means that bias
cannot be excluded with certainty.

Ritz et al. (2000)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:

Women >= 21 years

Diagnosed with breast cancer between 1995 and 1997
Able to read and write English

Able to give informed consent

Exclusion criteria:

History of cancer

Comorbidities that limited functional ability
Severe psychiatric illness

Population:
Number of patients = 211.

Interventions:
Intervention group (n=106):

Standard medical care plus the care of an advanced practice nurse (APN). The
interventions with the nurse were presented in a lengthy and fully detailed
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summary but briefly included:

a] Pre-operative: assessment, education and care co-ordination,

b] Post-operative: assessment, education and care co-ordination

c] Therapy: assessment, education, symptom management, care co-ordination,
consultation and referral

d] Post-treatment follow-up: assessment, education and care co-ordination

Initial APN contact was within 2 weeks of diagnosis and included written and
verbal information about breast cancer, what to expect in a consultation,
answering questions and giving support. Subsequent contacts were made at
scheduled clinic visits, by telephone and at home, sometimes at the initiation of
the patient.

Control group (n=105):

Standard medical care (not detailed)

Outcomes:
Quality of life (QOL) - measured on three scales:

[1] Mishel Uncertainty in lliness Scale (MUIS) which assesses the inability to
determine the meaning of illness-related events (a higher score means greater
uncertainty)

[2] Profile of Moods State (POMS) which includes 6 measures of mood and has
been previously validated in studies of adjustment to breast cancer (a higher
score means greater mood disturbance)

[3] Functional Assessment of Cancer Therapy (breast) (FACT-B) which
measures QOL on 6 dimensions (a higher score relates to greater well-being).

Follow up:

Participants completed baseline questionnaires at enrolment and by mail 1, 3,
6, 12, 18 and 24 months thereafter. Participants received several reminders
when questionnaires were due to be returned.

One patient in the control group was re-staged after enrolment and removed
from this study.

Results:

Cancer grades of participants (%):

Intervention group (n=106) vs Control group (n=104):

= 14vs 15

Il =52 vs 39

Il =27 vs 43

IV=7vs2

These data are significantly different (P=0.04) at baseline. In addition a higher
percentage (59%) of women in the intervention were receiving endocrine
therapy than controls (43%) which was significant (P=0.03) at baseline.

Resulis:

QOL - [1] MUIS:
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Uncertainty was significantly lower in the intervention group compared with the
control group at 1 month (P=0.001), 3 months (P=0.026) and 6 months
(P=0.011) but not at 12 months (P=0.589).

The intervention group had significantly lower scores compared with the control
group on the complexity (P=0.005), inconsistency (P=0.005) and
unpredictability (P=0.038) subscales.

QOL - [2] POMS:

The intervention and control groups did not differ significantly in scores across
six subscales and across all time periods when all women were included in the
analysis.

There was a significant difference in mood between study arms when the
participant data were analysed according to marital status: unmarried women in
the intervention group had a significantly greater decrease in mood disturbance
than control at 1 month (P=0.01) and 3 months (P=0.043) and women with no
family history of breast cancer also had a greater decrease in mood disturbance
at 1 month (P=0.002), 3 months (P=0.01) and 6 months (P=0.004) when
compared with controls.

QOL - [3] FACT-B:

Intervention and control groups did not differ significantly at any time point
either as a global score or in individual sub-scales. Unmarried women in the
intervention group had a greater well being than control at 1 month (P=0.036)
only.

General comments:

This paper describes a RCT which aimed to assess the value of the advanced
practice nurse, in terms of QOL (and health economics). The intervention
covered most aspects of this nursing role with regard to breast cancer patients
when compared with standard medical care.

Univariate and multi-variate tests were used to analyse QOL data, with
regression analyses for repeated measures. There were two significant
baseline differences between the intervention and control arms: women in the
intervention group were significantly more likely to have lower histology
(P=0.04) and to receive adjuvant hormone therapy (P=0.03), factors which may
have influenced outcomes.

QOL analyses were conducted for up to 12 months because the response rate
was considerably reduced by 24 months (76% for intervention and 52% for
controls) and the need for support was also reduced and QOL scores were not,
by then, significantly different between arms.

That authors concluded that women with newly diagnosed breast cancer and
who are given APN interventions show decreased uncertainty for up to 6
months. Unmarried women and those with no family history of breast cancer
also gain significant improvements in QOL with respect to mood or well being.

Overall this was a reasonable paper but it would have been helpful to know the
exact number of participants who provided data at each time point in order to
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appreciate the power of the statistical significance. This information was only
given for baseline and 1 year.

Ambler et al. (1999)

Design: Prospective comparative study (therapy), evidence level: 2++
Country: United Kingdom

Inclusion criteria:

Women attending at a breast care clinic
Benign or malignant breast condition
Scheduled to undergo surgery

Exclusion criteria:
None stated

Population:
Number of patients = 110, age range 22 to 80 years, mean age = 50 years.

Interventions:

Both intervention and control participants were seen by the same specialist
breast care nurse before and/or after the consultation in which the patient would
be informed of her test results i.e. formal diagnosis.

Control (n=66):
Standard care nursing: The breast care nurse met with each patient following
the diagnostic consultation. This meeting would last approximately 25 minutes.

Intervention (n=37):

Advocacy nursing: The breast care nurse, after training by a clinical
psychologist, met with the patient immediately before the diagnostic
consultation, identified the patient's main concerns and helped her to prepare
for the consultation by developing a list of questions that could be asked. This
meeting lasted approximately 9 minutes. The nurse (unaware of the patient’s
diagnosis) attended the consultation with the patient and helped her by
ensuring all questions were dealt with by the surgeon and intervening, if
necessary, on the patient's behalf. After the consultation the nurse continued
counselling the patient for a short while (mean 16 min) and contacts thereafter
were conducted on an 'as needed' basis.

Outcomes:

[1] Anxiety, depression and psychological distress - measured on the Hospital
Anxiety and Depression Scale (HADS) which has 14 items. A higher score
suggests increased anxiety or depression. Scores of >11 are deemed to be
clinically relevant.

[2] Extent to which patients were bothered by symptoms - measured by the
Rotterdam Symptom Checklist (RSCL) which includes a sub-scale relating to
psychological well being.

Follow up:
1 person died before study completion prior to her last assessment; 6 ppts
failed to attend this last assessment and, therefore, n=103 (data incomplete so
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ppts withdrawn). Three were lost from controls and 4 from the intervention
group.

Data collection was started before surgery and follow-up assessments were
made by an independent researcher 2 weeks and 6 months thereafter.

Results:

Of all the women who provided data for this study (n=103), 67 had a diagnosis
of breast cancer and the remainder had a benign breast lump. 21/67 (31%)
women with breast cancer were in the intervention arm.

Post-surgical treatment of women with BC by allocation (% intervention vs
control):

Adjuvant therapy:

Chemotherapy: 4 vs 14

Radiotherapy (RT): 52 vs 33

Chemotherapy & RT: 13 vs 5

No treatment: 30 vs 48

Outcome results:

[1] Anxiety, depression and psychological distress — HADS:

Women with breast cancer had significantly higher levels of pre-surgical anxiety
than women with benign breast lumps (P=0.03). There was no significant
differences in levels of depression between the intervention and control groups.
Participants in the intervention arm had significantly lower levels of anxiety at 2
weeks post-surgery (P=0.034). However, when subsequent diagnosis was
taken into consideration, there was no significant difference in anxiety between
intervention and control groups for women with breast cancer at any
assessment time point. However, the incidence of clinically relevant anxiety was
higher for women in the control group, regardless of diagnostic outcome:

Incidence of clinically relevant anxiety (intervention vs control) n (%) :
Pre-surgery: 9 (43) vs 25 (54)

2 weeks post-surgery: 1 (4.8) vs 6 (13)***

6 months post-surgery: 2 (9.5) vs 6 (13)

*** P<0.05

[2] Psychological well being - RSCL.:

There were no statistically significant differences in scores or in the levels of
clinical relevance between the intervention and control arms. However, women
with breast cancer who were in the intervention arm reported a bigger drop in
distress between pre-surgery and the 2-week assessment point when
compared with women with breast cancer in the control group:

Psychological distress (intervention vs control) mean (SD) :
Pre-surgery: 10.80 (5.48) vs 9.35 (5.63)

2 weeks post-surgery: 5.00 (4.18) vs 6.85 (4.36)***

6 months post-surgery: 5.00 (3.70) vs 5.69 ( 4.84)

*** P<0.05

General comments:
This paper describes a study on the optimal role of specialist nurse counsellor
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to determine the effects of advocacy nursing compared with a more
conventional style (in which the nurse meets the patient for the first time after
the patient's initial consultation and following her diagnosis). Participants of this
comparative study (not a RCT) were recruited after receiving the intervention or
control treatment in order to ask for follow-up assessments to be made at two
later dates.

The study ran consecutively i.e. firstly, all participants in what would become
the control group were treated, using the standard protocol, by the nurse after
which all participants in what would become the intervention arm were treated,
using the revised protocol. This design was felt to remove possible confounders
of having two nurses taking part in the study whilst avoiding the impracticality of
the same nurse using alternating methodology. Whilst not a RCT, this
comparative study seems practical and is observing the effects of a change in
practice.

Whilst there may be some useful data in this study, the emphasis for the
researchers was to test a new mode of therapy on all breast patients,
regardless of diagnosis. The results highlighted the obvious distress and
anxiety felt by all women awaiting a potentially life-changing diagnosis and tried
to address this problem by changing what was the current protocol into a
regime calculated to alleviate this distress. Because women with breast cancer
were not specifically targeted the numbers of such patients within the larger
study arms are low which makes the results statistically underpowered and the
conclusions open to question.

Dey et al. (2002)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United Kingdom

Inclusion criteria:
None stated

Exclusion criteria:
None stated

Population:
Number of patients = 478, age range 35 to 95 years, mean age = 50 years.

Interventions:

Intervention:

Attendance at an one-stop clinic (n=267): Attendees received a mammogram,
cytology and ultrasonography, if indicated. When imaging reports were
available, a consultant assessed patients and discussed future management.

Control:

Attendance at a dedicated breast clinic (n=211): Attendees were assessed by a
surgeon and, if further investigations were made, women were asked to return a
week later to discuss the results and further management.

Outcomes:
Psychological distress - measured by:
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[1] State Trait Anxiety Inventory (STAI) and
[2] the anxiety element of the Hospital Anxiety and Depression Scale (HADS)

Follow up:
Data was obtained at baseline for both questionnaires and then after 24hrs
(STAI), 3 weeks and 3 months (HADS)

Results:

Mean anxiety scores in both groups were lower at all assessment times
compared with baseline. The reduction in mean anxiety was greater for one-
stop clinic patients at 24 hours but not thereafter.

STAI:

One stop (n=220) vs dedicated (n=172) clinic, mean (SD):
Baseline: 48.1 (14.9) vs 47.2 (14.9)

24 hours: 34.5 (14.6) vs 39.8 (15.8) P<0.0001

HADS:

One stop (n=208) vs dedicated (n=153) clinic, mean (SD):
Baseline: 8.9 (4.4) vs 8.8 (5.0)

3 weeks: 7.3 (4.7) vs 7.4 (4.3) (P=0.55)

HADS:

One stop (n=220) vs dedicated (n=158) clinic, mean (SD):
Baseline: 8.9 (4.4) vs 9.0 (5.0)

3 months: 7.0 (4.6) vs 7.5 (4.7) (P=0.22)

General comments:

This paper describes the findings from a NHS study of a one-stop clinic for the
assessment of women with suspected breast cancer. Patients were recruited at
one hospital between April 1995 and November 1996.

Participants were allocated by clerks and randomised by a balanced block
design which had been generated by an independent statistician. Women were
randomised prior to giving their consent to take part in the trial.

Unexpected sources of attrition caused the study to be extended but, even
then, insufficient women were recruited to achieve more than a 79% power to
exclude a 15% difference between arms.

This paper was predominantly examining the use of a one-stop clinic compared
to a dedicated breast clinic, both on the grounds of health economics and for
the alleviation of patient anxiety and depression, as a result of not having to
wait so long for test results. Unfortunately, the relief was only very transient (24
hours) and did not offset the increased cost of same-day reporting of the
diagnostic tests.

McArdle et al. (1996)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United Kingdom
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Inclusion criteria:
Women <70 years
Undergoing breast cancer surgery

Exclusion criteria:
None stated

Population:
Number of patients = 272.

Interventions:
Before surgery, patients were randomised by telephone to one of four groups:

(a) Routine support from ward staff and an information booklet (Understanding
Cancer of the Breast - BACUP) (n=67)

(b) Routine ward care and support from a specialist breast care nurse (n=66)
(c) Routine ward care and support from a voluntary organisation (n=69)

(d) Routine ward care and support from both the breast care nurse and the
voluntary organisation (n=70).

The breast care nurse in this trial was appropriately qualified and highly
experienced with this group of patients. Her role included informing patients of
pre- and post-operative routines, possible after effects of surgery, provision of
prosthesis if required, advising on appropriate exercise to regain physical
function, explanation of post-surgical adjuvant therapies, counselling, listening,
reassurance and provision of future contact. Her initial consultation lasted for
about 30 minutes and subsequent appointments were tailored to need and time
constraints.

The voluntary organisation was called Tak Tent (Glasgow based) and offered
three types of support: information, counselling, and regular group meetings
with fellow cancer sufferers. Patients allocated to receive support from them
were given an introductory leaflet and subsequently contacted by one of the
counsellors after discharge from hospital. It was up to individual counsellors to
decide the level of support required and there were no restrictions on the
methods the organisation might use which might include maintaining contact by
telephone or post, arranging one to one meetings for counselling and
encouraging attendance at group meetings.

Outcomes:

To evaluate the effect of support from a nurse specialising in breast care and a
voluntary support organisation on prevalence of psychological morbidity after
surgery for breast cancer.

Psychological morbidity was measured with self rating scales:

[1] A 28 item general health questionnaire - scores ranged from 0 to 28 and
measured non-specific psychological morbidity. The questionnaire also
contained subscales: somatic symptoms, anxiety & insomnia, social dysfunction
and severe depression. Lower scores indicate better outcomes.
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[2] Hospital Anxiety and Depression Scale (HADS) - scores range from 0 to 21
for both anxiety and depression. Lower scores indicate better outcomes.

Follow up:
Assessments were made at the first post-operative clinic visit and at 3, 6 and 12
months after surgery.

Within the first year after surgery 14 patients developed local recurrence, 12
developed disseminated disease and 9 died.

48/272 women missed 1 or more of their 4 planned assessments: 10 patients
were terminally ill or had died, 6 developed other serious illnesses, 8 eight were
chronic non-attenders 8 refused to fill in questionnaires and data were not
available for 16 patients.

Results:

122 patients underwent a mastectomy, 144 underwent a lumpectomy, 124
patients received no adjuvant treatment or tamoxifen alone, 103 received
radiotherapy and 41 patients received chemotherapy.

Most assessment scores tended to fall over the 12 month period. For each
scale, scores were consistently lower in the group of patients offered support
from the breast care nurse alone compared with the other groups, which were
similar to each other.

[1] 28 item General Health questionnaire.

General Health. Mean (SD) at 1, 3, 6 and 12 months:
Routine: 5.2 (5.7); 5.2 (5.7); 4.2 (6.0); 3.7 (6.2)

Breast care nurse: 3.4 (4.6); 2.7 (3.7); 2.7 (3.6); 1.9 (3.5)
Tak Tent: 5.4 (5.4); 5.3 (5.5); 3.8 (4.5); 5.0 (6.5)

Nurse and Tak Tent: 5.1 (5.6); 4.6 (5.0); 4.4 (5.7); 3.9 (4.9)
General health. P=0.015 overall

Subscale results:

Anxiety and insomnia. Mean (SD) at 1, 3, 6 and 12 months:
Routine: 5.8 (4.2); 5.4 (4.2); 4.4 (4.7); 4.7 (4.6)

Breast care nurse: 4.9 (4.1); 4.3 (3.5); 4.0 (4.1); 3.5 (3.4)
Tak Tent: 6.7 (4.3); 6.4 (4.7); 5.2 (4.1); 5.7 (5.1
Nurse and Tak Tent: 6.3 (4.5); 6.0 (4.3); 5.8 (4.
Anxiety & insomnia P=0.027

)
8); 5.5 (4.4)

Severe depression. Mean (SD) at 1, 3, 6 and 12 months:
Routine: 1.3 (3.0); 1.5 (3.0); 1.6 (3.8); 1.4 (3.9)

Breast care nurse: 1.0 (1.9); 0.7 (1.6); 0.7 (1.3); 0.7 (1.4)
Tak Tent: 1.7 (2.4); 1.8 (2.5); 1 (1.9); 1.3 (2.4)

Nurse and Tak Tent; 1.5 (3.3); 1.4 (2.9); 1.7 (3.1); 1.3 (2.5)
Severe depression P=0.072 (nsd)

a
(

);
9);

Social dysfunction. Mean (SD) at 1, 3, 6 and 12 months:
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Tak Tent: 8.6 (2.7); 85(24), 9(
Nurse and Tak Tent: 8.6 (3.0); 8.3
Social dysfunction P=0.031

Somatic symptoms. Mean (SD) at 1, 3, 6 and 12 months:
Routine: 4.9 (3.6); 5.0 (3.6); 4.8 (4.1); 4.1 (3.4)

Breast care nurse: 4.0 (3.1); 3.9 (3 2); 4 2 (38.3); 3.8 (3.4)
Tak Tent: 5.2 (3.6); 5.9 (4.0); 5.2 (3.3); 5.4 (4.0)

Nurse and Tak Tent: 5.0 (3.8); 5.4 (3.7); 5.1 (3.6); 4.9 (3.8)
Somatic symptoms P=0.053 (borderline)

[2] HADS

Anxiety. Mean (SD) at 1, 3, 6 and 12 months:

Routine: 5.9 (4.2); 5.2 (3.9); 4.9 (4.5); 4.8 (4.7)

Breast care nurse: 5.3 (3.8); 4.4 (3.1); 4.7 (3.6); 4.4 (3.6)
Tak Tent: 7.1 (4.4); 6.4 (4.4); 6.0 (4.3); 6.3 (5.0)

Nurse and Tak Tent: 6.4 (4.2); 6.2 (4.2); 6.1 (4.2); 5.8 (4.7)
Anxiety P=0.093 (nsd)

Depression. Mean (SD) at 1, 3, 6 and 12 months:

Routine: 3.3 (3.3); 3.6 (4.3); 3.0 (3.5); 3.0 (4.0)

Breast care nurse: 2.3 (2.7); 1.6 (1.7); 1.7 (1.7); 1.4 (1.8)
Tak Tent: 3.4 (3.5); 3.2 (3.2); 3.0 (2.6); 3.2 (3.2)

Nurse and Tak Tent: 3.0 (3.5); 2.7 (2.8); 3.0 (2.9); 3.0 (3.4)
Depression P=0.003

General comments:

This paper describes a RCT in which participants were randomly allocated to
receive routine care from ward staff, routine care plus support from breast care
nurse, routine care plus support from a voluntary organisation, or routine care
plus support from the breast care nurse and from the organisation. The aim was
to assess the impact of the breast care nurse and a support organisation on the
prevalence of psychological morbidity in patients undergoing surgery for breast
cancer.

Within the first year after surgery, members of the Tak Tent organisation
contacted patients by telephone on 456 occasions and by letter on 72
occasions. Counsellors received 14 telephone calls from patients and visited
patients on 64 occasions. Patients attended 25 group meetings. 26 counsellors
participated in the study.

During the course of the study the breast care nurse received 101 telephone
calls either directly from patients or their immediate relatives. Queries included
patients seeking information, concerns about recurrence, prostheses, side
effects of treatment to requiring reassurance and calming of anxiety states or
suicidal thoughts.

The timing of interventions differed in that the nurse saw the patients in the
perioperative period whereas the voluntary organisation saw them after
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discharge. These differences reflect the reality of how breast care nurses and
many self help organisations operate.

Authors concluded that support from breast care nurse could significantly
reduce psychological morbidity, as measured by self rating scales, in women
undergoing breast cancer surgery.

This is a good paper of apparently sound design. However, there were few
details of inclusion, exclusion criteria, allocation or randomisation methodology
which means that the possibility of bias in selection cannot be excluded.

Mock et al. (1997)

Design: Prospective comparative study (therapy), evidence level: 2
Country: United States

Inclusion criteria:

Women undergoing treatment for stage | or Il breast cancer
Aged 35-65 years

Had breast-conserving surgery

Scheduled to receive radiotherapy

Written informed consent

Exclusion criteria:

Concurrent major health problems including cardiovascular disease, acute or
chronic respiratory disease

or cognitive dysfunction

Being <35 years or >65 years

Already participating in a structured exercise program

Population:
Number of patients = 50, age range 35 to 64 years, mean age = 49 years.

Interventions:
Intervention group:

Self-paced and progressive program of brisk, incremental walking for 20-30
minutes followed by 5 minutes of slow walking. Subjects walked in their local
neighbourhood or in a gym and self-prescribed the frequency (4 or 5 times per
week) and exercise intensity.

Participants kept a diary with dates, exercise regimes and subjective data.
Adherence was measured after the study but women were encouraged to stick
to the schedule and were recommended to walk with a partner for support.
Researchers made regular contact by telephone or during clinic visits in order to
assess progress and provide encouragement.

Control group:

Usual care (nor defined). These women were also contacted by researchers in
order to minimise differential treatment effects.
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Outcomes:

Symptom experience - measured by the Symptom Assessment Scales (SAS).
Difficulty sleeping, depression and anxiety are three of the elements included in
this assessment tool.

The main outcomes of this study (not reported here) were fatigue and physical
function.

Follow up:

Baseline measurements of physical status were made using the 12-minute walk
test and assessed using the Symptom Assessment Scales (SAS) and Piper
Fatigue Scale (PFS). These tests were repeated at mid-therapy (about 3
weeks) and at the end of RT (about 6 weeks).

Four participants left the study: 1 because of treatment complications, 2
withdrew from RT and 1 woman left because of time constraints.

Results:

72% of women had stage | breast cancer (17 in the intervention group and 16 in
the control group). Subjects in both study groups received RT for 5 days per
week and there were no significant differences overall in dose and intensity.

SAS (analysis of covariance - mean scores):
Exercise level for intervention group: 4.51
Exercise level for control group: 0.92
P<0.001

Depression for intervention group: 9.51
Depression for control group: 21.05
P=0.104 (nsd)

Anxiety for intervention group: 10.44
Anxiety for control group: 26.93
P=0.029

Difficulty sleeping for intervention group: 12.38
Difficulty sleeping for control group: 32.58
P=0.027

General comments:

This papers describes a prospective comparative study conducted by two
teaching hospitals which hypothesised an association between exercise and
improvement of physical or psychosocial well-being in women with early breast
cancer scheduled to receive RT after surgery.

Outcomes over the three time periods were tested by using multi-variate
ANOVA controlling for possible confounders such age, marital status,
employments status, ethnicity etc.

Significant differences were found between study arms in pre- and post-test
measures of exercise level, anxiety, sleeping difficulty but not depression.
Fatigue was also significantly lower in the intervention group.
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Measures of dissatisfaction with body correlated positively with fatigue, anxiety,
depression and difficulty sleeping and negatively with walking (P=0.004).

The authors commented that subjects of the intervention increased their level of
exercise as radiotherapy progressed whilst control subjects tended to do more
less physical activity. They observe that patients in the intervention group
appeared to be less fatigued, sleep better and experience lower levels of
anxiety but not, for some reason, depression.

One weakness of the study was that participants in the intervention arm
performed their exercises in their chosen environment and therefore the
adherence was self-reported. Secondly, this was not a RCT and therefore the
results may conceal a selection bias which may have affected internal validity
i.e. was the observed effect due to the intervention alone?

Mutrie et al. (2007)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United Kingdom

Inclusion criteria:

Women with stage 0-1ll breast cancer
Receiving chemotherapy or radiotherapy
Written informed consent

Exclusion criteria:

Concurrent unstable cardiac, hypertensive or respiratory disease, cognitive
dysfunction

Already taking regular exercise

Population:
Number of patients = 201, age range 29 to 76 years, mean age = 52 years.

Interventions:
Intervention group (n=99):

Standard care from the healthcare team plus participation in a 12-week
exercise program. This involved attendance at 2 classes and one home
exercise regime per week. The 45-minute exercise program involved a 10
minutes warm-up, 20 minutes of activity (such as walking, cycling low level
aerobics, muscle strengthening) followed by a cool-down and relaxation period.
Participants were monitored to ensure that they did not exceed 50-75% of age-
adjusted maximum heart rate.

Exercise was followed each week for 6 weeks, by a group discussion which
dealt with a new theme each time. Conversations centred on relevant topics in
order to promote behaviour change in relation to exercise and encourage
women to continue with individually constructed exercise programs at the end
of the study. Women were also invited to join a local general practice referral
scheme after the 3 months assessment.
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Control group (n=102):

Standard care and receipt of a leaflet about safe exercise regimes. After 6
months women were given an individually constructed exercise programs and
invited to join a local general practice referral scheme.

Outcomes:

[1] Quality of life (QOL) - measured by the Functional Assessment of Cancer
Therapy, general (FACT-G) which includes a core domain of emotional function
(FACT-GE) and can be complemented by the addition of the breast cancer-
specific scale (FACT-B)

[2] Depression - measured using the Beck Depression Inventory (BDI)
[3] Positive and negative affect scale (PANAS)

[4] Physical activity outcomes (not described here)

Follow up:
Baseline assessments were repeated at 3 and 6 months.

15 women (12 from the intervention group) were lost to follow-up at 3 months
because they: were not contactable (n=4), were excluded from the analysis
(wrong treatment) (n=2), did not return questionnaires (n=7) or had died (n=2).
Some of these women were assessed after 6 months.

At 6 months, 11 women (7 from the intervention group) were lost to follow-up
because they: did not return their questionnaire (n=6), withdrew (n=1), were not
contactable (n=2), were too ill (n=1) or had died (n=1).

Results:

Intervention group (n=82)
Control group (n=95)

Effect size estimates (95%Cl):

FACT-GE from baseline to 3 months = 0.7 (-0.3-1.7) P=0.19
FACT-GE from 3 months to 6 months = 0.6 (-0.4-1.7) P=0.23

FACT-B from baseline to 3 months = 2.5 (1.0-3.9) P=0.0007*
FACT-B from 3 months to 6 months = 1.5 (0.1-2.9) P=0.039*

BDI from baseline to 3 months = -1.7 (-0.3.7-0.2) P=0.083
BDI from 3 months to 6 months = -1.8 (-3.8-0.1) P=0.064

PANAS+ from baseline to 3 months = 4.0 (1.8-6.3) P=0.0005"
PANAS+ from 3 months to 6 months = 3.9 (1.6-6.1) P=0.0008*

PANAS- from baseline to 3 months =-0.7 (-2.5-1.0) P=0.41
PANAS- from 3 months to 6 months = -0.7 (-2.5-1.0) P=0.39

* of statistical significance.
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General comments:

This good quality paper describes a pragmatic randomised controlled open trial
assessing a 12-week exercise program intended to improve quality of life for
early breast cancer patients who were receiving chemotherapy or radiotherapy
at (three) oncology clinics in Scotland.

Participants were recruited between January 2004 and January 2005 and
randomised into two groups, stratified on the basis of treatment schedule and
centre, by means of a permuted block design. Allocation was done by
telephone using an interactive voice system. Blinding was not possible but
assessments responses were concealed from researchers and measured
independently.

The number of participants was sufficient to give a 90% power to detect a
change of 7.5 in the FACT-G scores between study arms. Data were analysed
on an intention-to treat basis.

There was no significant intervention effect on FACT-G (general scale) at 3
months and this was still non-significant (P=0.053) at 6 months. Breast cancer-
specific QOL and mood were significantly positively affected by the intervention
both at the 3 and 6 months follow-ups.

The authors admit that it would not be easy to determine which part of the
intervention may have been responsible for the successful psychological
outcomes e.g. whether exercise or the group setting itself but since some of the
physical outcomes were significantly improved e.g. shoulder mobility, these at
least can be directly attributed to exercise.

The authors concluded that supervised group exercise in addition to usual care
could provide functional and psychological benefits at the end of a 12 week
program and at least up to the 6 months follow-up.

Stanton et al. (2005)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:

Women with stage | or Il breast cancer

Any surgery for primary breast cancer must have been within previous 6 weeks
Invasive epithelial cancer of any nodal status

Exclusion criteria:

Prior history of breast cancer

Non-invasive breast cancer or inflammatory breast cancer

Planned use of neoadjuvant chemotherapy or high dose chemotherapy with
stem cell rescue

Protracted reconstructive surgery

Surgical complications

Severe physical, cognitive or psychiatric illness

Inability to read and write in English
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Participation in another RCT with a QOL intervention

Population:
Number of patients = 558, age range 26 to 86 years, mean age = 58 years.

Interventions:
After randomisation, participants were allocated to one of three groups:

[a] Psychoeducational counselling (EDU) (n=184) - participation in one
individual counselling session (of duration 80 minutes) and one telephone
session with trained educators. Participants were invited to voice their concerns
in each of the domains of physical health, emotional well-being, interpersonal
relationships and life perspectives. By identifying a particular concern the
woman could review their goals and develop an action plan. participants were
also given a copy of the NCI booklet 'Facing Forward' and a 60-page manual
entitled 'Moving beyond Cancer: Your Guide to a Successful Recovery". The
follow-up telephone call dealt with reactions to the material and revisions of
strategies and action plans.

[b] Videotape intervention (VID) (n=187) - a personalised letter thanking the
recipient for completing the baseline questionnaire and enclosing a copy of the
NCI booklet 'Facing Forward'. Also enclosed was a NCI videotape entitled
'Moving beyond Cancer' which lasts for 24 minutes and addresses challenges
for re-entry including physical health, emotional well-being, interpersonal
relationships and life perspectives. This film was designed to promote adaptive
modelling by portraying four breast cancer survivors outlining the problems and
advice on coping skills.

[c] Standard print control group (CTL) (n=187) - a personalised letter thanking
the recipient for completing the baseline questionnaire and enclosing a copy of
the NCI booklet 'Facing Forward' which contains information for cancer
survivors.

Outcomes:
[1] Vitality - a subscale from the Short Form-36 (SF-36)

[2] Cancer-specific distress - measured with the Revised Impact of Events
Scale (IES) which graded how distressing 22 experiences had been on a 5-
point scale from 0 (not at all) to 5 (extremely). Such experiences included, for
example, intrusive thoughts, avoidance, hyperarousal etc.

[3] Depressive symptoms - measured using the Center of Epidemiologic
Studies-Depression Scale (CES-D) which has 20 items to rate depressive
symptoms in the previous week on a 4-point scale where total scores range
from 0-60.

[4] Positive changes after stressful experience - measured on the Post-
Traumatic Growth Inventory (PTGI). Women rated items with regard to cancer
as the life stressor from 0 (change not experienced) to 5 (experiencing the
change to a very great degree)

Other outcomes included intervention fidelity, medical outcomes and perceived
preparedness for re-entry (data not presented here).
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Follow up:
Follow-up was conducted for 12 months.

Overall, 67% of participants completed three assessments, the first at baseline
and then at 6 and 12 months. 66 patients completed baseline one follow-up
point and 117 completed only at the baseline. Participants who did not complete
the 6 month assessment tended to be older (P<0.001), employed (P=0.009), to
be taking tamoxifen (P=0.009) and less likely to report cancer-specific distress
(P=0.002) or depressive symptoms (P=0.005) at baseline. The findings were
similar at 12 months.

7/151 women in the EDU arm failed to participate in the intervention because
they: were unable to be contacted (n=2), had a schedule conflict (n=3) or for
other reasons (n=2)

Results:
At 6 months data were available for CTL (n=136), VID (n=139) an EDU (n=143)
and at 12 months for CTL (n=134), VID (n=135) and EDU (n=130).

There were significant baseline differences in the scales of depressive
symptoms, vitality and other variables (the control groups scored highly for
vitality and low for depressive symptoms compared with either intervention
group) and so the analysis used these baseline scores as a covariate.

Results - 6 months and 12 months:

SF-36 vitality - 6 months/12 months. Mean (SD):
SPC: 3.84 (1.58) / 6.06 (1.53)

VID: 9.06 (1.54) / 9.38 (1.51)

EDU: 5.00 (1.54) / 7.36 (1.56)

VID vs CTL at 6 months (P=0.018)

Log (IES) - 6 months/12 months. Mean (SD):
SPC: -0.09 (0.02) / -0.13 (0.02)

VID: -0.08 (0.02) /-0.10 (0.02)

EDU: -0.06 (0.02) /-0.11 (0.02)

No significant differences at either time point

CES-D - 6 months/12 months. Mean (SD):
SPC: -0.94 (0.62) / -1.79 (0.57)

VID: -1.25 (0.61) / -1.32 (0.56)

EDU: 0.02 (0.61) /-0.68 (0.58)

No significant differences at either time point

PTGI - 6 months/12 months. Mean (SD):
SPC: 0.75 (1.46) / 2.43 (1.58)

VID: 2.65 (1.43) / 3.00 (1.56)

EDU: 3.32 (1.41) / 5.44 (1.60)

No significant differences at either time point

General comments:
This paper describes a RCT which compared a peer-modelling videotape with
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two educational sessions or a control. Participants were initially recruited from
the offices of collaborating oncologists. Volunteers were then contacted at the
end of active treatment, completed baseline questionnaires and randomly
assigned via a random number generated list. Assignment was stratified by
treatment, clinic and marital status. Participants were recruited between July
1999 and June 2002.

Recruitment was close to providing a 90% power sufficient to detect a
standardised effect size of 0.46. Data were analysed on an intention-to-treat
basis using appropriate statistical methods (ANOVA).

The results were not as anticipated by the reviewers. No significant differences
were found for the majority of outcomes, possibly because of the inequality at
baseline forcing adjustment to the statistical analyses. Additionally, the
interventions were relatively 'light' and hence non-compliance and failing to
submit questionnaires might be understandable.

Burton et al. (1995)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: UK

Inclusion criteria:
Women with breast cancer awaiting total or partial mastectomy
Written informed consent (intervention groups only)

Exclusion criteria:
None stated

Population:
Number of patients = 244, mean age = ~61 years.

Interventions:

The preoperative interview covered subjects such as: discovery of breast lump,
patient’s thoughts about possible cause of illness, response to the need for
surgery, desire for information, worries about body image, past and future
regrets, concerns etc. Expression of feelings by the patient was encouraged.

The psychotherapeutic intervention placed the crisis of illness and surgery
within the patient’s life situation. Patient’s feelings were explored.

[a] Pre-operative interview between the patient and a clinical psychologist
followed by a 30 minutes brief psychotherapeutic intervention which was given
by the consultant surgeon who was trained in Rogerian counselling techniques.
[b] Pre-operative interview as above, plus a 30 minute chat with the consultant
surgeon described as ‘a friendly discussion of matters unrelated to illness and
surgery’.

[c] Pre-operative interview, as above.

[d] Standard care from surgical and nursing staff.
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Outcomes:

[1] Hospital Anxiety and Depression Scales (HADS). This was administered at
the four time points for interview groups and at 3 months and 1 year for
controls.

[2] Coping — a manual was devised to measure this outcome and classified:
denial, fighting spirit, stoic acceptance, helpless/hopelessness and anxious
preoccupation.

[3] Body image distress.

Follow up:

After preoperative interviews, patients (other than controls) completed baseline
outcomes measures. These patients were followed up in hospital at 4 days after
surgery and (all patients) at 3 months and 1 year.

Results:

Reduction in anxiety and depression over time in the three interview
groups (no control):

Mean HADS score — Anxiety (n=86):

Pre-operatively: 7.2

4 days post-surgery: 4.3

3 months post-surgery: 4.5

1 year post-surgery: 4.4

P<0.00001

Mean HADS score — Depression (n=86):

Pre-operatively: 3.2

4 days post-surgery: 2.4

3 months post-surgery: 3.1

1 year post-surgery: 3.3

P=0.01

NB. This is a within-group analysis i.e. changes across time for all intervention
groups, not a comparison

Comparison of HADS scores at 3 months and 1 year (all interview groups
vs controls):

Mean HADS score — anxiety at 3 months:

Interview + intervention: 4.3

Interview + chat: 4.2

Interview only: 5.1

Control: 6.1

P=0.043

Mean HADS score — depression at 3 months:
Interview + intervention: 2.8

Interview + chat: 3.0

Interview only: 3.4

Control: 3.7

nsd
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Mean HADS score — anxiety at 1 year:
Interview + intervention: 4.6

Interview + chat: 3.4

Interview only: 5.3

Control: 5.6

nsd

Mean HADS score — depression at 1 year:

Interview + intervention: 3.7

Interview + chat: 2.3

Interview only: 3.9

Control: 3.7

nsd

NB. This is a between-groups analysis i.e. comparison between interventions
and controls.

Significant changes in coping ability over time in the three interview
groups (no control):

% Coping Scores (n=130):

Denial preoperatively: 29

Denial 1 year post-surgery: 13

P<0.00001

Fighting spirit preoperatively: 31
Fighting spirit 1 year post-surgery: 43
P<0.00001

Stoic acceptance preoperatively: 19
Stoic acceptance 1 year post-surgery: 17

Helpless/hopelessness preoperatively: 9
Helpless/hopelessness 1 year post-surgery: 10

Anxious preoccupation preoperatively: 12

Anxious preoccupation 1 year post-surgery: 17

P=0.0002

NB This is a within-group analysis i.e. changes across time for all intervention
groups, not a comparison

Comparison of coping ability at 1 year (all interview groups vs controls) %
total coping:

Denial:

Interview + intervention: 13

Interview + chat: 16

Interview only: 11

Control: 15

nsd

Fighting spirit:
Interview + intervention: 45
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Interview + chat: 40
Interview only: 44
Control: 36
P=0.031

Stoic acceptance:
Interview + intervention: 15
Interview + chat: 21
Interview only: 14

Control: 18

nsd

Helpless/hopelessness:
Interview + intervention: 8
Interview + chat: 11
Interview only: 12
Control: 11

nsd

Anxious preoccupation:
Interview + intervention: 19
Interview + chat: 13
Interview only: 19

Control: 21

nsd

Comparison of body image distress between preoperative interview and
controls:

The interview, with or without intervention/chat had a significant effect on body
image distress. All experimental groups vs controls:

Mean body image distress at 3 months = 1.34 vs 3.22

Mean body image distress at 1 year = 1.03 vs 2.96

When these data were analysed with non-parametric methods, because of
skewed distributions, the results were lower than original findings but still highly
significant (P=0.009)

Comparison between the psychological intervention and the chat:

An analysis of this comparison showed that only patients who had experienced
severe stressful life events found the intervention superior to the chat with
respect to distress (P=0.04).

General comments:

This paper presents the results of a UK four-arm RCT which examined the
impact of a preoperative interview with or without a chat and/or
psychotherapeutic intervention compared with routine care. The anticipated
benefits for the patient were measured by several psychological variables a few
days after mastectomy and in the months following.

Patients were randomised to their study arms by the use of random number
tables. Unusually, women randomised to the control arm were not formally told
that they were participating in a RCT until the one year follow-up because the 3
month interview was conducted by a member of the Mastectomy Association
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rather than by a reviewer. The reasons given for this methodology was that if
informed and given baseline questionnaires this group would cease to be
considered as receiving ‘standard care’ by definition. This has methodological
merit, but means that, as there were no baseline data for controls, the interview
can be compared against one another but individual interventions cannot be
compared with a non-intervention (control) group.

The authors noted the high drop-out pre-randomisation (80 patients) and their
reasons for refusal to join a CT which, commonly, were either a denial of having
feelings about the surgery or a desire not to express their feelings on this
subject. Coping strategies changed over time with significant changes in denial,
fighting spirit and anxious preoccupation shown by interview groups but a
comparison with control at 1 year showed that only fighting spirit was
significantly different (lower) in controls.

The authors concluded that the comparisons between outcomes in interview
groups suggested that the pre-surgical interview was more likely to have
contributed to the most positive outcomes than either the intervention or the
chat. This would have been a useful comparison to have made with a control
group. It might also be feasible for such an intervention to have been given by a
clinical nurse specialist as opposed to a clinical psychologist.

Andersen et al. (2004)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: USA

Inclusion criteria:
Women with stage Il or lll breast cancer and awaiting adjuvant therapy

Exclusion criteria:

Stage | disease (mentioned in the results section)

Prior cancer diagnosis

Refusal of cancer treatment

Age <20 >85

Living more than 90 miles from the research centre

Mental retardation, severe or untreated psychopathology, neurological
disorders, dementia

Any immunologic disease or condition

Population:
Number of patients = 227, mean age = 51 years.

Interventions:

Control group (n=113):

Baseline assessment of psychological, behavioural, medical and treatment data
was made. Blood samples were taken for immunological outcomes that are not
reported here.

Intervention group (n=114):

Identical baseline assessments were made as for controls. Participants were
grouped in 13 cohorts (n=8-12 participants). Each group met weekly for one
and a half hours over 18 weeks. Sessions were conducted by two clinical

176



psychologists and were described as including strategies to ‘reduce stress,
improve mood, alter health behaviours and maintain adherence to cancer
treatment’:

Stress: Understanding stress responses, progressive muscle relaxation training
Emotional distress: Relaxation training, positive coping, problem solving

Statistical analysis showed that there was no difference in the way that
successive intervention sessions were conducted or in the way in which
individual components were rated for helpfulness or the intervention for its
importance as a whole. If a patient was absent from a session a therapist
would call, give support if required and discuss the current topic in the group
intervention.

Outcomes:

[1] Stress — measured by the Impact of Events Scale (IES) which examines
stress-related intrusive thoughts, denial of thoughts and avoidance behaviours
relating to cancer and treatment.

[2] Emotional distress — measured by Profile of Moods States (POMS) which
measures negative mood and consists of five scales: anxiety, depression,
anger, fatigue and confusion. Total Mood Disturbance is the sum of these
scales minus the score for vigour.

There were many other outcomes including health behaviours, adherence to
treatment and immunological response which are not detailed here.

Follow up:

Baseline assessment of psychological, behavioural, medical and treatment data
was made. Blood samples were taken for immunological outcomes. Tests were
repeated after 4 months.

Before the 4 month assessment, 29 patients (intervention = 22) dropped out
(from the intervention but remained in the trial), missed their assessments,
experienced disease recurrence (n=2) or had died (n=1). Only 12/224 patients
missed their final assessment. Absences were often due to work commitments
or treatment toxicities.

Results:
Participants had stage Il or Ill breast cancer. Between 89-90% of these women
in total were of stage Il.

[1] Stress. Baseline scores were not significantly different between intervention
and control groups: 26.26 (+ 14.42) vs 26.28 (+ 14.46) respectively. This
outcome may only have been used to assess baseline stress since no 4 month
data were given.

[2] Emotional distress. Baseline values were significantly different between
intervention and control groups and a single ANOVA showed nsd between
groups. The data were then re-analysed with initial levels of cancer-related
stress as a co-factor:

Total Mood Disturbance - POMS (intervention vs control):
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31.38 (+ 32.11) vs 41.42 (+ 35.67) P<0.05

Subscales (intervention vs control):

Anxiety: 12.02 (+ 6.91) vs 14.17 (£ 7.72) P<0.05

Depression: 10.83 (+ 9.32) vs 12.68 (+ 11.28)

Anger: 7.49 (x 6.7) VS 8.22 (
Confusion: 8.19 (£ 5.37) vs 9.75 (£ 5.53)

Fatigue: 8.65 (+ 5.97) vs 10.49 (+ 6.49)

Vigour: 16.0 (£ 6.43) vs 13.89 (£ 6.13)

I+

6.19)

No 4 month data were given in the text but analyses were performed as
indicated. Straightforward two-way analysis of data for Total Mood Disturbance
showed no significant difference between intervention and control groups. A
three-way analysis, introducing the variable of subjects with high initial cancer
stress, however, rendered the data of significance in favour of the intervention
(P=0.04). When the authors focused on the anxiety sub-scale they found that
there was a significant two-way interaction such that there was a greater
reduction of anxiety in the intervention arm than in the control arm (P=0.04) but
which was not affected statistically by initial cancer stress.

General comments:

This paper describes a RCT which compared a psychological intervention with
a non-intervention control group in assessing the effects of this therapy on
various outcomes, either relating to treatment, physical health and biochemical
status but also to distress. The study appears to have been well conducted but
there were no details about recruitment, allocation or randomisation. Since bias
is a strong possibility, findings from this trial must be viewed with some caution.

Data were analysed with appropriate statistics (repeated measures and
multivariate ANOVA) and intention-to treat, including 15% of the intervention
group who did not participate but remained in the trial.

The authors focus on the positive outcome for the anxiety sub-scale of the
POMS which conferred an advantage to the intervention but showed no data for
the remaining sub-scales which were not significant (except for fatigue which
was significant if initial cancer stress was factored in). More positive results
were forthcoming for other outcomes such as dietary habits, smoking cessation
and biochemical and immunological measures.

Samarel et al. (2002)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: USA

Inclusion criteria:

Women with non-metastatic (0-IIl) breast cancer

Previous surgery within 4 weeks

No previous cancer diagnosis (except non-melanoma skin cancer)
No major medical problems e.g. chronic renal or cardiac disease
Written informed consent

Exclusion criteria:
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None stated

Population:
Number of patients = 183, age range 30 to 83 years, mean age = 54 years.

Interventions:
For all three groups, treatment was phased: (i) 8-10 weeks beginning 4 weeks
after surgery (ii) 8 weeks and (iii) 8 months:

[a] Intervention group:

(i) Weekly telephone social support and education

(i) Weekly in-person social support and education (including resource kit
handed out in 1% meeting)

(iii) Twice monthly telephone social support and education for 3 months
followed by monthly telephone social support and education for 5 months

[b] Control 1 group:

(i) Weekly telephone social support and education

(i) Weekly telephone social support and education (including resource kit
handed out in 1% meeting)

(i) Twice monthly telephone social support and education for 3 months
followed by monthly telephone social support and education for 5 months

[c] Control 2 group:

(i) No intervention

(if) Mailed resource kit (women could telephone oncology nurse or social worker
re. contents)

(iii) No intervention

The content of the telephone and group components comprised elements of
managing symptoms and stress, dealing with fear of recurrence and issues of
self-image and sexuality. The resource kit consisted of an information manual,
audiotapes, videos and pamphlets which together encompassed reflections of
self-concept and interdependence, special exercises to enhance learning and
other reading. Telephone interventions were provided by oncology nurses or
social workers.

Outcomes:

[1] Frequency and measure of cancer-related worry — measured on the Visual
Analogue Scale — Worry (VAS-W) which has possible scores ranging from 0-
200 from low to high frequency and intensity.

[2] Well-being, satisfaction with life was measured on the Existential Well-Being
Scale (EWBS) which is a sub-scale of the Spiritual Well-Being Questionnaire
and asks questions the response to which range from 0-6 on a Likert scale.

[3] Mood disturbance — measured on the Profile of Mood States (POMS) which
has six polarised sub-scales: tension-anxiety, depression-dejection, anger-
hostility, vigour-activity, fatigue-inertia and confusion-bewilderment each rated
on a 5-point Likert Scale.

Follow up:
58 patients were dropped from the data analyses: lack of continued interest
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(n=35), missing more than 2 group sessions (n=2), data not returned or beyond
deadline (n=18), death (n=2) and not receiving education materials (n=1). Of
these 58 women, 21 were in the intervention group, 20 in the control 1 group
and the remaining 17 in the control 2 group with no significant differences in
attrition rate.

Baseline data were collected and follow-up assessments were made at the
completion of each treatment phase.

Results:

Post-surgical treatment: chemotherapy (n=55) or radiotherapy (n=33). Data at
the baseline were not significantly different between the three arms and hence
these data were not used as a covariate in statistical analysis. Experimental
group (n=34), control group 1 (n=48) and control group 2 (n=43).

[1] Frequency and measure of cancer-related worry. Range: 0-200. Mean (SD):
[a] Intervention:

Baseline: 78.24 (46.63)

Phase i: 54.12 (42.77)

Phase ii: 58.18 (46.13)

Phase iii: 54.97 (45.13)

[b] Control 1:

Baseline: 80.44 (57.82)
Phase i: 61.69 (47.20)

Phase ii: 71.60 (55.49)
Phase iii: 55.77 (53.79)

[c] Control 2:

Baseline: 89.74 (58.28)
Phase i: 81.95 (56.53)

Phase ii: 82.74 (52.28)
Phase iii: 70.49 (50.10)

[2] Well-being, satisfaction with life. Range: 0-60. Mean (SD):
[a] Intervention:

Baseline: 23.21 (9.20)

Phase i: 21.29 (6.82)

Phase ii: 20.65 (7.77)

Phase iii: 19.15 (8.29)

[b] Control 1:

Baseline: 23.79 (9.59)
Phase i: 22.85 (10.25)
Phase ii: 24.60 (11.06)
Phase iii: 23.04 (9.59)

[c] Control 2:

Baseline: 24.12 (9.27)

Phase i: 24.47 (10.21)

Phase ii: 25.77 (10.70)
Phase iii: 23.37 (10.18)
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[1] Mood disturbance. Range: -32-+232. Mean (SD):
[a] Intervention:

Baseline: 25.68 (37.53)

Phase i: 14.06 (27.69)

Phase ii: 14.06 (35.92)

Phase iii: -2.40 (23.19)

[b] Control 1:

Baseline: 21.21 (33.52)
Phase i: 13.00 (29.71)

Phase ii: 11.17 (24.97)
Phase iii: -5.00 (15.71)

[c] Control 2:

Baseline: 23.14 (34.62)

Phase i: 35.16 (38.77)**P=0.02 (cf Experimental group) or P<0.01 (cf Control 1)
Phase ii: 39.65 (37.84)**P<0.01 (cf Experimental group or cf Control 1)

Phase iii: 27.68 (27.99)**P<0.01 (cf Experimental group) or P=0.03 (cf Control

1)

There were no significant differences between groups for any other outcome,
apart from mood disturbance and no significant difference between the
intervention and control 1 groups for any outcome, including mood disturbance.

General comments:

This good quality paper describes a three-arm RCT which tests interventions
with a view to improving the self concept and interdependence modes of the
Roy (1999) model of nursing. Participants were recruited in response to mailed
invitations sent to areas in New Jersey, USA.

Patients were randomised using a permuted block design. When successive
cohorts of 4-8 women had been recruited each cohort was randomly assigned
to a treatment arm using a sealed envelope technique. Enough women were
recruited to achieve 80% power to detect for effect size of 0.25. Appropriate
statistics (MANOVA or non-parametric tests) were used to analyse the data but
it was not stated whether or not these analyses were performed independently.

The authors observed that the results were surprising and had not supported
hypotheses about the efficacy of this model of support and education. It was
also unexpected that, whilst mood was changed significantly between the
education-only group and the other two groups, none of the protocols had a
significant effect on either well-being or cancer-related worry. The authors
concluded that perhaps social support and education may not be as influential
in overcoming such emotions at a time when a woman is receiving treatment for
a potentially life-threatening iliness.

Allard (2007)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: Canada
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Inclusion criteria:

Women with newly diagnosed breast cancer or a suspected lesion
Scheduled to undergo first breast surgery on an out-patient basis
Able to speak and write French

Age >18 years

No hearing impairment

Possession of a home telephone

Written informed consent

Exclusion criteria:
Previous cancer or major psychiatric diagnosis

Population:
Number of patients = 117, age range 26 to 86 years, mean age = 54 years.

Interventions:

Intervention group:

Attention Focus and Symptom Management Intervention (AFSMI). The
researcher collected baseline data from participants 2-3 days after surgery. The
first interventional telephone call was made 9-10 days after surgery during
which the researcher assessed outcome responses by inviting a detailed,
objective description of symptoms giving encouragement and suggesting new
or additional self-care strategies in response to such requests from the woman.
Emotions expressed by women were acknowledged by the researcher who also
completed outcome questionnaires with each participant. Duration of the call
was not limited. This intervention was repeated one week later and outcome
data collected.

Control group:

Usual care comprised peri-operative teaching given by nurses both before
surgery and after leaving hospital. Participants also received a telephone call
from the staff nurse of the surgical ward enquiring after their well-being. The
researcher also called and collected outcome data at the same time intervals as
intervention participants.

Outcomes:

[1] Functional status — measured by the Symptom Impact Profile (SIP) which
examines the extent to which surgery impacts on daily life. The higher the score
the higher the level of disruption.

[2] Emotional distress — measured with the short form of the Profile of Moods
States (POMS) which has 37 items each rated on a 5 point Likert scale. Sub-
scales include anger, depression, confusion and anxiety and a higher score
indicates a higher level of anxiety.

Follow up:

Assessments were made at baseline (T1: 2-3 days after surgery), one week
after the 1! intervention session (T2: 9-10 days after surgery) and one week
following the 2" intervention session (T3: 17-18 days after surgery).

Results:

The majority of women with a final diagnosis of breast cancer were at stage |
(40%) or stage Il (25%). Nine women had benign disease. The authors only
presented statistically significant outcomes.
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[1] Functional status:
Only the home management element (score range: 0-100) of this outcomes
measure was significantly affected by the intervention:

Scores across time. Mean (SD):
Intervention group (n="7):
T1:45.26 (25.30)

T2:18.91 (18.49)

T3:12.12 (15.00)

Control group (n=?):

T1:45.54 (30.50)

T2: 25.87 (25.62)

T3:17.10 (17.51)

Both groups showed declines in mean score over time which reached
significance between T2 and T3, meaning that this element was naturally less
disruptive as time passed. The intervention and control groups were statistically
significantly different from one another across time (P=0.03) but not at any
specific time point, meaning that being in the intervention group was associated
with a better rate of decline in disruption to home management.

[2] Emotional distress (sub-scale of POMS where range: 27-135):
Scores across time. Mean (SD):

Intervention group (n="7):

T1:47.23 (15.51)

T2:41.20 (14.69)"

T3:41.03 (15.87)

Control group (n=?):

T1:49.96 (19.76)

T2:47.91 (18.12)*

T3:45.61 (16.41)

Neither group showed significant changes in mean score over time nor was
there an overall group effect but intervention and control groups were
significantly different from one another at time T2 (P=0.03). This means that at
the second time point, being in the intervention group was associated with a
lower level of emotional distress but that, on the whole, group assignment made
no significant difference to outcome.

Confusion (sub-scale of POMS where range: 5-25):
Scores across time. Mean (SD):

Intervention group (n="?):

T1:9.79 (3.73)

T2:7.98 (3.58)*

T3:8.03 (3.54)

Control group (n=?):

T1:9.57 (4.13)

T2:9.49 (3.98)*

T3:8.82 (3.74)

Both groups showed significant declines in mean score over time (P=0.01) and
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the rate of decline was significantly different between groups across time
(P=0.02) and between groups at time T2 (P=0.05). This means that the element
of confusion naturally improved over time but that being in the intervention
group was associated both with a better rate of decline and a lower mean score
for confusion at time T2.

The scores in the Depression sub-scale also naturally declined over time
(P=0.05) but there was no group differences either over time or between
specific time points.

General comments:

This paper describes a Canadian RCT which examined the effects of a psycho-
educational nursing intervention which was given in the immediate post-
operative period following day surgery for breast cancer. The purpose of the
intervention was to help women to focus on symptom experiences and the
decisions made to manage those symptoms. Since recruitment and use of the
intervention occurred prior to a final diagnosis, some of the participants did not
have breast cancer. However, for the purposes of assessment, these women
were included since it may be that their levels of emotional distress were equal
to women who were later diagnosed positively.

Women were recruited over a 2 years period from rural and urban areas. The
study numbers were sufficient to detect a moderate effect size (no number
given) with 80% power. Randomisation was achieved by means of a table of
random number and women were allocated by a research assistant. Data were
stratified by whether or not they had axillary node biopsy as part of their
surgery.

Significant differences in baseline data between groups necessitated the use of
the pre-test scores to be used as covariates in the statistical ANOVA.
Importantly, it was not clear how many of the 117 recruited participants actually
completed all the assessments or how many were in each study arm. This
information would have useful in confirming the validity of the published results
and so conclusions should, perhaps, be viewed with some degree of caution
since less than 117 women would render the trial underpowered.

Authors concluded that AFSMI significantly affected the home management
element of functioning and had an overall positive effect on emotional distress,
particularly in the early post-surgical period, and improved the symptoms of
confusion both across time and in the early post-surgical period. Other
outcomes were not significant. The authors felt that a nursing intervention
applied immediately after surgery could reduced emotional distress and
enhance coping.

Sandgren & McCaul (2003)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United States

Inclusion criteria:
Diagnosis of stage I-1ll breast cancer
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Ability to speak English
Ability to talk by phone
Undergoing adjuvant treatment

Exclusion criteria:
Serious comorbid conditions

Population:
Number of patients = 222, age range 30 to 84 years, mean age = 55 years.

Interventions:

Intervention group:

Nurse phone intervention which comprised five weekly telephone calls, each
lasting for 30 minutes. A follow-up call was made after a further 6 months,
usually when chemotherapy had finished. The intervention centred on 2
approaches:

(a) Health education (n=78): participants received a curriculum detailing study
subjects which included understanding breast cancer, managing post-surgical
changes, understanding treatment, managing side effects & fatigue and
maintaining a healthy life style.

(b) Emotional expression (n=89): participants received the same number of
calls as the other intervention arm. Women were encouraged to express their
deepest feelings about the cancer and any attendant issues. The nurse listened
and provided support and encouragement.

Nurses were trained, and initially supervised, to give these interventions. 7
nurses completed the entire project and were all involved with both sub-groups.

Control group (n=55): Standard care which included access to the usual nursing
care line, if required.
Standard care

Outcomes:

[1] Knowledge - measured by means of testing knowledge on a specific topic
(lymphoedema) and asking an open ended question: 'list the way to prevent
lymphoedema'.

[2] Perceived control - measured from 4 items on the Perceived Stress Scale
(PSS) and scored from 0-4.

[3] Self-efficacy - measured using 2 sub-scales from the Cancer Behaviour
Inventory (CBI) comprising 8 items to assess the degree to which the user
sought and understood medical information and 7 items to assess affect
regulation.

[4] QOL - measured by the Functional Assessment of Cancer Therapy-Breast
(FACT-B). which assesses physical, functional, social and emotional well-being
and is also directed to issues relating specifically to breast cancer.

[5] Mood - measured by the Profile of Mood States (POMS) sub-scales for
depression-dejection, tension-anxiety, fatigue-inertia, vigour-activity, anger-

185



hostility and confusion-bewilderment.

Follow up:

Baseline measures were made before the start of the intervention (T1), usually
post-surgery and during adjuvant therapy. The follow-up assessment was after
5 months (T2).

All randomised participants completed the study.

Results:
Of 222 patients that completed the study, 49% had stage | and 13% had stage
Il breast cancer.

[1] Knowledge

No baseline measures were tested and so this outcome is presented as the
result at time T2. Results scale = 0-10. Mean (SD):

(a) Health education arm: 2.86 (2.30)

(b) Emotional expression arm: 1.92 (1.70)

(c) Standard care arm: 1.74 (1.30)

P<0.01 when (a) compared with (b)

[2] Perceived control. Results scale = 0-16. Mean (SD):

(a) Health education arm:

T1:5.12 (2.90)

T2:3.53 (2.80)

(b) Emotional expression arm:
T1:4.75 (3.00)

T2:3.81 (2.60)

(c) Standard care arm:

T1:5.27 (3.60)

T2:4.56 (3.10)

P=0.03 when (a) compared with (b)

Across all groups, women reported greater control (P<0.01) with time but also
more social constraint (P=0.03). Other comparisons of mediators related to
therapy (including CBI outcomes) did not produce results of significance over
time or between study arms.

[4] QOL:

As a whole group, women reported significant improvements over time for
physical, functional and emotional well-being and for QOL as a whole (P<0.01)
but not for social outcomes including the relationship with the physician.

[5] Mood:

As a whole group, women reported significant improvements over time for
overall mood and individual mood states (P<0.01), except for fatigue. None of
the outcomes were significantly different between control and intervention
groups.
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General comments:

This paper presents results from a three arm RCT which compared two
telephone interventions given by trained nursing staff. One intervention focused
on elements of patient education and the other on emotional expression. Both
were compared with a control condition of standard care.

Participants were recruited by a psychologist and two oncology nurses during
clinic appointments and were randomly assigned to study group by means of
block and stratified by stage. The statistics (ANOVA) were appropriate.

Only the health education participants showed positive outcomes when
compared with control subjects, having greater knowledge and perceived
control. Control was a parameter which improved as a whole for all subjects
across time.

The sample size had 83% power to detect a moderate (Cohen's d = 0.4)
difference between arms, had there been one. The authors offered hypotheses
as to why the interventions were largely ineffective which summarised to (1)
verbal emotional expression being possibly weaker than written emotional
expression, (2) the telephone being a less effective medium than in-person
therapy, (3) possible inadequacy in nurse qualification, (4) participant
background, (5) incorrect follow-up time and (6) the lack of need for any
intervention as women tended to improve in these outcomes over time anyway
with good standard care alone.

These findings and conclusions were not changed by additional data presented
in a follow-up paper (Sandgren et al., 2007).

Badger et al. (2007)

Design: Randomized controlled trial (therapy), evidence level: 1-
Country: United States

Inclusion criteria:

Women with stage I-Ill breast cancer

Currently receiving adjuvant therapy for breast cancer

Ability to speak English

Ability to speak on the telephone

No physical or psychological disabilities (sufficient to prevent participation in
any interventional activities)

Available partner (who were also involved in the trial but this element is not
reported here).

Exclusion criteria:
None stated

Population:
Number of patients = 96.

Interventions:
All arms were conducted over the telephone and by counsellors suitable trained
in the particular intervention.
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Intervention 1 (n=38)

Telephone Interpersonal Counselling Intervention (TIP-C)

For 6 weeks, the participant received weekly telephone calls (mean duration of
34 minutes) from a psychiatric nurse counsellor who had oncology expertise.
The conversation centred on cancer education, social support, awareness and
management of depressive & anxiety symptoms and role transition.

Intervention 2 (n=23)

A 6-week self managed exercise protocol which focused on regular, low impact
exercise with weekly telephone calls (mean duration of 11 minutes) to check
progress and give encouragement. Scale of involvement was measured during
the course of these calls - participants were asked rate the nature of the
exercise, duration and intensity (on a scale of 0-10).

Control (n=37)

Participants received printed information about breast cancer and weekly (brief)
telephone calls over the 6 week period. No counselling, advice or tips for
exercise were offered and if any problems were highlighted during these calls
the patient was referred to her doctor.

Outcomes:

[1] Depression - measured by a 20-item Centre for Epidemiological Studies -
Depression Scale (CES-D) where scores >16 are considered positive for
clinical depression.

[2] Anxiety - measured on several scales and combined into a 8-point
composite index of anxiety:

(i) Positive and Negative Affect Scale - four sub-units: nervous, jittery, scared,
afraid.

(ii) SF-12 - one sub-unit: calm & peaceful

(iii) Index of Clinical Stress - 3 items: feel so anxious want to cry, hard to relax,
feel very panicked.

Follow up:

Baseline assessments (T1) were made before the trial started using various
instruments including those reported in the paper. Follow-up assessments were
made in the week after the sixth call (T2) and a month later, 10 weeks after the
final call (T3). All assessments were conducted by telephone.

Three women dropped out before T2 and five before T3. Reasons included lack
of interest or a failure to collect data. These women did not start the study with
significantly higher levels of anxiety or depression than those women who
remained in the study.

Results:
Of 96 participants, 53% had stage |l breast cancer and 14% stage I, the rest
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were stage |. 75% of women were undergoing chemotherapy, 36% were on
endocrine therapy and 54% radiation therapy.

There were no baseline differences between groups, either in assessment for
pre-study depression or anxiety, demographics, current treatment, type of
breast cancer surgery or psychiatric history.

[1] Depression. Mean (SD):

TIP-C arm:

T1:16.44 (1.74)
T2: 14.08 (1.52)
T3:14.25 (1.76)

Exercise arm:

T1:13.26 (2.39)
T2:11.32 (2.10)
T3:10.53 (2.42)

Control:

T1:9.88 (1.79)

T2:9.35 (1.57)

T3:8.82 (1.81)

Over the duration of the study, levels of depression did not change significantly
for the study population as a whole nor was there a significant difference
between groups over time. This means that the interventions did not alter
already non-significant changes in levels of depression. Unfortunately, there
was a significant difference in overall levels of depression between the
intervention arms and the control group with both intervention arms having a
much higher level of depression from baseline and at all time points. However,
the authors pointed out that one mean depression score which was >16 (in the
TIP-C arm) did fall below this level by time T2.

[2] Anxiety. Mean (SD):

TIP-C arm:

T1:4.39 (0.33)
T2:3.21 (0.27)
T3:3.19 (0.28)

Exercise arm:

T1:4.14 (0.46)
T2:2.64 (0.38)
T3:2.85 (0.38)

Control:

T1:3.05 (0.34)

T2:2.85 (0.28)

T3:2.81 (0.29)

Over the duration of the study, levels of anxiety did change significantly
(P<0.001) for the study population as a whole and there was a significant
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difference between groups over time (P=0.01). There were no main group
effects, unlike the analyses for depression, meaning that as a whole, the within
group variance was not different between study arms, including at baseline.

Post-hoc t-tests were performed to attempt identification of time interval at
which the effect of the interventions were significant. This occurred for the TIP-
C (P<0.001) and exercise (P=0.002) groups between baseline and time 1 but
changes between T1 and T2 were not significant. This means that
improvements seen after six weeks were sustained but not enhanced a month
later.

General comments:

This paper describes a small RCT of women and their partners who were
recruited at a single oncology centre to participate in a trial which made
comparisons between two interventions, one psychological, one physical and a
control. All study arms involved an element of telephone use between
researcher and participant. Partners of participants were also recruited and
received the same interventions, albeit at a different rate and time but these
outcomes are not included here.

Data were analysed with appropriate statistics (RM-ANOVA) but the significant
difference in baseline scores between intervention and control arms for
depression, but not anxiety, is unexplained. Such baseline variance may occur
as a result of inadequate randomisation or biased allocation. Another important
factor is that randomisation (the methodology for which no details were given
other than it was undertaken by the project leader) occurred before baseline
assessments were made. Perhaps knowledge of allocation may have affected
levels of depression, if not anxiety. In any event, results should be treated with
great caution as the possibility of bias is strong.

Gotay et al. (2007)

Design: Randomized controlled trial (therapy), evidence level: 1+
Country: United States

Inclusion criteria:

Women with first recurrence after surgery for stage I, Il or lll breast cancer
Informed of recurrence within previous 56 days

No current psychiatric condition affecting participation

Ability to read and understand English

Completion of baseline assessment

Written informed consent

First recurrence was defined as any distant metastatic site and/or chest wall or
nodal site

Exclusion criteria:
Women with ipsilateral breast tumour recurrence after lumpectomy or isolated
contralateral, primary breast cancers.

Population:
Number of patients = 305, age range 25 to 93 years, median age = 54 years.
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Interventions:

Telephone intervention (TG) (n=152):

The majority of trained counsellors were breast cancer survivors and were at
least 1 year post-recurrence. Participants received 4-8 counselling/information
sessions by weekly telephone calls, one to two calls per week. The content
reflected the most common domains in multi-dimensional models of QOL and
patient need. A standardised packet of information (NCI pamphlets) was also
sent to each woman.

Intervention content included:
Physical concerns, social support, stress management and existential
concerns.

Control group (CG) (n=153):
Usual supportive care.

Participants were mailed the same information received by the intervention
group members at the 6 month point.

Outcomes:

[1] Psychosocial stress (emotional well-being) - measured by the Cancer
Rehabilitation Evaluation System - Short Form (CARES-SF) Psychosocial scale
which has 5 sub-scales. A score of 0.615 or more reflects a risk status for
emotional problems.

[2] Depressive symptoms - measured with the Centre for Epidemiological
Studies-Depression (CES-D). A score of 16 or more indicates a risk for
depression.

Follow up:

After baseline assessment, follow-up data were collected by post at 3 months
and 6 months. Participants were also asked to rate the intervention in terms of
their satisfaction from 1 or (low) to 3 or 4 (high).

42% of control group patients and 26% of TG patients experienced disease
progression whilst on study. At 3 months, 1% of TG patients and 5% CG
patients had died and at 6 months this had increased to 7% and 10%
respectively.

30/152 women on the TG did not complete the intervention because: patient
refused (n=15), patient could not be reached (n=8), progression (n=5) or death
(n=2).

Results:

Median total no. of telephone calls = 6 (range: 1-24)

Median no. of sessions = 5 (range: 0-9)

Median no. of mins delivering intervention = 120 (range: 0-390)

Topics discussed over study:
Physical concerns = 82%
Social support = 77%

Stress management = 76%
Existential concerns = 74%
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Results:
Psychosocial stress. % of participants with a CARERS-SF score above 0.615:

TG (n=124):
Baseline: 77
3 months: 66

CG (n=122):

Baseline: 78

3 months: 70

There was no evidence to suggest that the intervention significantly impacted
on the outcome (P=0.50).

Depression. % of participants with a CES-D score above 16:

TG (n=124):
Baseline: 48
3 months: 47

CG (n=128):

Baseline: 48

3 months: 40

There was no evidence to suggest that the intervention significantly impacted
on the outcome (P=0.24).

No subsequent analyses, stratifying the data on psychosocial status,
depressive symptoms or other factors, affected the statistical significance of
these outcomes.

Despite the lack of significance of impact, the great majority of patients who had
received the intervention expressed satisfaction with it.

General comments:

This paper describes a good quality RCT of women with newly recurrent breast
cancer who received a telephone counselling and information intervention over
a period of about 4 weeks.

Participants were recruited, between July 1998 and November 2002, by
oncology nurses, research associates or physicians. After initial assessment,
women were randomised via a central networked allocation system and data
were stratified by age, recurrence site and time since diagnosis.

Despite the fact that three data sets were obtained for this study, only the
results of the comparison between baseline and three months is presented in
this paper. The participant number at this time point was sufficient for a 90%
power to detect up to 21% difference between study arms in psychosocial
stress or depression symptoms. The results were expressed only for patients in
each study arm whose baseline assessment scores had exceeded cut-off
points indicative for risk of stress and/or depression rather than the groups as a
whole.
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At baseline, more women in the TG arm had received chemotherapy for
recurrence (P=0.01) whilst more women in the CG group had received
endocrine therapy (P=0.03) and had experienced disease progression
(P=0.004). These differences could have impacted on outcomes but the authors
tested for this feature and found this not to be the case.

The authors tried, by several post-hoc analyses, to determine the factors which
may have influenced the lack of impact of this intervention. They concluded that
there being no relationship between intensity of intervention, no particular
patient sub-group and no overall temporal decline in outcomes were
responsible. Rather they intuited that at this moment in the patients' pathway
such an intervention would not be effective.

Bantum (2007)

Design: Systematic review of randomised trials (therapy). Evidence level: 1
Country: United States of America

Inclusion criteria:
Included studies:
Randomised controlled trials

Included study patrticipants:
Women with breast cancer

Exclusion criteria:
Studies which addressed specific health behaviours e.g. smoking.

Population:
Number of patients = 4931 (mean number per study = 89). Mean age = ~52 years.

Interventions:
Psychological, social or psychoeducational interventions (for example, the use of social support,
targeted education, cognitive behavioural strategies or emotional expression).

Outcomes:

Studies evaluated outcomes which included emotional well-being (87%), physical well-being or
symptoms (53%) but were less likely to report social well-being (41%), global QOL (33%) functional
well-being (25%) survival (8%) or coping strategies (33%). Across studies 34% reported significant
improvements as a result of the intervention under consideration.

Follow up:

Results:

Type of intervention (n=61) / %:
Individual treatment = 48.3
Group therapy = 41.4

Couple or family = 1.7

Other or not reported = 6.9

Intervention (n=61) / %:
Emotional expression / venting of feelings = 52.5
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Relaxation training = 52.5
Social support = 47.5
Information / education = 47.5
Rehearsal of new skills = 29.5
Problem-solving training = 27.9

Intervention provider (n=61) / %:
Nurse = 45.9

Psychologist = 37.7

Social worker = 29.5

Clinical trainee = 9.8
Psychiatrist = 9.8

Research assistant = 4.9
Cancer survivor = 1.6

No provider = 3.3

Studies with significant findings (n=61) / % of n (number of studies):
Coping = 45 of 20

Emotional well-being = 43.4 of 53

Functional well-being = 13.3 of 15

Physical well-being = 34.4 of 32

Social well-being = 32 of 25

Quality of life = 25 of 20

Growth/ benefit finding = 100 of 1

Survival = 20 of 5

Other = 52.9 of 34

Interventions that improved emotional well-being:

23 studies found significant improvements in this outcome and these studies had a mean of 5.35
treatment elements per intervention. 30 studies did not find a significant improvement in emotional
well-being and had a mean number of 3.6 treatment elements per study (P < 0.05).

Professional providing the intervention (significant findings vs non-significant findings) / %:
Nurse = 39.1 vs 60.9

Psychologist = 43.5 vs 26.7

Social worker = 34.8 vs 26.7

Clinical trainee = 13 vs 10

Psychiatrist = 26.1 vs 0 (P < 0.01)

Research assistant = 4.3 vs 6.7

Cancer survivor =4.3vs 0

No provider = 0 vs 6.7

Type of intervention (significant findings vs non-significant findings) / %:
Individual treatment = 30.4 vs 66.7 (P < 0.05)

Group therapy = 60.9 vs 30 (P < 0.05)

Couple of family = 1.6 vs 0

Other or not reported = 4.3 vs 3.3

Mean quality of study score (significant findings vs non-significant findings) / %:
3.7 vs 3.5 (out of a maximum of 5 points).

General comments:

194




This paper presents the findings of a systematic review of 61 RCTs on psychological therapies for
women with breast cancer where the outcomes were all or some measurable constituents of quality
of life. These psychosocial interventions were to be aimed at helping patients manage the
symptoms of their disease or develop adequate coping strategies in order to address their cancer
experience. 65.6% of included studies were conducted with women having early stage breast
cancer.

Papers were identified by searching Psychinfo, PubMed, Social Abstracts and ERIC databases up
to 2004 (search terms were listed). An unknown number of reviewers rated each study for content,
methodology and quality. Such factors included whether or not studies were likely to have had
sampling bias, equivalence of study groups, follow-up and attrition. Of all the studies, 28% received
the maximum of 5 marks for all possible parameters and 16% received only 1 mark.

Because emotional well-being was the most commonly used outcome across studies, this was
reported in detail. The results of this analysis showed that studies reporting significant outcomes
were those in which the interventions had used multiple treatment elements (P = 0.012) were more
likely to have been provided by a psychiatrist (P = 0.004) utilised a group-based format (P = 0.016)
and were less likely to treat participants individually (P = 0.035). Only two single interventions were
rated with significant findings for emotional well-being: self help (P = 0.05) and information and/or
education (P = 0.022). Fewer than half of the studies that reported this outcome demonstrated an
improvement and of 245 separate measures, only 22% showed statistically significant
improvements over time.

The authors concluded that group interventions would provide some advantage over individual
interventions, for example the understanding and support which could be given by women facing
similar experiences. The provision of multiple treatment elements was seen as being more useful
than targeted clinical services.

This review offered no tests of heterogeneity between studies which would be expected to be
considerable given the broad range of interventions and outcomes. The authors pointed out that
many of the included studies had failed to give sufficient details of the sample population,
intervention or outcome. This would make evaluation of efficacy difficult. There is also a possibility
of publication bias (only positive outcomes reported) and also perhaps selection bias (very little
ethnic mix). The findings of this review must therefore be interpreted with caution.

Zimmerman et al. (2007)

Design: Systematic review of RCTs (therapy). Evidence level: 1-
Country: Germany

Inclusion criteria:
Included studies:
Randomised controlled trials

Included study participants:
Women with breast cancer (a separate study was conducted with heterogeneous cancer types but
the results are not reproduced here).

Exclusion criteria:
Studies in which details of the intervention provider were not given

Population:
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Number of patients = 6419. Age range: 40 to 65 years. Mean age =52.4 + 4.7 years

Interventions:

Psychological, social or psychoeducational interventions (for example, the use of social support,
targeted education, cognitive behavioural strategies or emotional expression). Interventions were
categorised as psychoeducational (EDU) cognitive-behavioural (CBT) supportive (SUP) and
relaxation (REL). Multi-modal treatments including a behavioural component were included in the
CBT group.

Treatment providers were classified as either being or not being a psychologist.

The effect size of each factor was expressed as Cohen’s d where values of 0.2, 0.5 and 0.8
corresponded with ‘small’, ‘moderate’ and ‘large’ respectively.

Outcomes:

To determine the modifying factors which determines the success of psychosocial interventions to
treat emotional distress and focusing on the cancer type, intervention type and intervention giver
primarily.

Follow up:

Results:

Effect size:

The average effect size across studies = -0.47 to 2.66 with a mean of 0.26 (SE 0.07) being different
from zero (P < 0.001). The assumption of homogeneity between studies was rejected and
moderators (including type of intervention and intervention giver) were tested.

Effect size of intervention type, format, timing and disease stage
Type of interventions were EDU (n=8) CBT (n=24) SUP (n=15) REL (n=2) ‘mindfulness’ (n=2) and
a cosmetic class (n=1).

Effect size (d) of intervention vs control:
EDU =0.53 (P < 0.01)

CBT =0.19 (NSD)

SUP =0.13 (P < 0.01)

REL = 0.30 (P < 0.01)

Mindfulness = 0.29 (NSD)

N~ ~

When a comparison was made between EDU and CBT, taking into account the nature of the
control groups, the effect size of CBT vs standard care was further reduced to d = -0.05

96% of studies reported on the intervention format of which 28 studies were individual, 22 were
group activities, 2 were couple and others were self-help (n=1) patient plus family (n=1). A
comparison between group and individual interventions shower a higher effect size for individual
format than group (d = 0.30 vs d = 0.19) (P< 0.001).

82% of studies reported the timing of interventions of which 33% were conducted after diagnosis or
surgery, 33% during or after medical treatment (i.e. chemotherapy or radiation therapy) and the
remainder months or years after initial diagnosis. Those interventions conducted directly after
diagnosis or surgery achieved a higher effect size (d = 0.33) than during treatment (d = 0.18) (P <
0.01) or years/months after diagnosis (d = 0.16) (P < 0.001).

54% of studies reported disease stage of the study participants of which 43% were stage | to Il or
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stage IV and 14% were of mixed stage. Patients with early stage disease had a higher effect size (d
= 0.32) than those with advanced disease (d = 0.13) (P < 0.01).

Effect size of intervention practitioner

73% of studies reported the practitioner of the intervention of which 21 studies were led by a
psychologist and 11 by a nurse. Psychologist-led interventions achieved a significantly higher effect
size than those led by a nurse (d = 0.30) (P < 0.001)

For EDU interventions, delivery by medical staff had a higher effect size (d = 0.73) than those given
by a psychologist (d = 0.27) whereas for CBT based interventions the effect size was greater if
delivered by a psychologist (d = 0.40) and of no effect if delivered by given by nurses or social
workers. With SUP interventions the practitioner was not influential and this could not be
ascertained for REL interventions due to lack of comparative data.

Psychologists had greater effect size when working in individual treatment settings (d = 0.52)
compared with group format interventions (d = 0.16) (P < 0.05) and were also more effective
directly after diagnosis (d = 0.12) than during treatment (d = 0.01). Non-psychologist-led
interventions were not influenced by either by format or timing.

Influence of control groups on effect size

89% of studies reported on the type of control group of which 30 studies employed standard care, 8
were waiting list groups, 8 groups received educational material and 1 had stress management,
relaxation and support. Standard care and waiting list were deemed to be ‘passive’ whereas the
remainder were ‘active’. The effect size of intervention compared with passive controls was greater
than those compared with an active control (d = 0.34 vsd =0.11) (P < 0.001).

General comments:

This paper presents the findings of a meta-analysis of data from 34 RCTs on psychosocial
therapies to relieve emotional distress in women with breast cancer. The reviewers wished to
determine the factors which affected outcomes such as cancer type, intervention type and
interventionist. Between this review and that of Bantum (2007) there are 24 included RCTs in
common. Papers were identified by searching Psychinfo, Psyndex and Medline databases up to
October 2004 (search terms were briefly listed). For the majority of studies, two reviewers coded
papers with regard to type of cancer, intervention and intervention provider. No reference was
made to the scoring of studies for quality etc. Where data were incomplete, study authors were
contacted by reviewers.

Tests for homogeneity were performed and a random effects model applied to the meta-analysis.
As with Bantum (2007) the authors pointed out a likely publication bias (only positive outcomes
reported) and calculated an estimation of its impact.

The authors reported (data not shown here) that the effect size of psychosocial interventions was
lower for breast cancer patients than for cancer patients as a whole and that this difference also
applied according to the therapy with the exception of SUP (supportive) interventions. They
hypothesised that this may be due to one or more of several factors including gender, natural
recovery rates for breast cancer compared with other cancers or that the implications of having
breast cancer are not addresses by these interventions i.e. having no focus on sexuality, personal
relationships, body image etc.

The conclusions reached by the reviewers were that psychologists were the most appropriate
persons to deliver CBT in an individual context to women at any disease stage, preferably after
diagnosis/surgery or much later but not during treatment. Medical staff appeared to be well suited
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for delivering educational interventions either to individuals or groups preferably after diagnosis or
surgery and only for early stage disease.

Manne et al. (2007)

Design: Randomised controlled trial (therapy). Evidence level: 2
Country: United States of America

Inclusion criteria:

Women with early stage breast cancer

Breast cancer surgery within previous 6 months
ECOG status of 0-1

Married or cohabiting with a significant other
Were 18 years or older

English speaking

Exclusion criteria:
None stated

Population:
Number of patients = 238. Age range: 27 to 75 years. Mean age = 49.5 £ 10.4
years.

Interventions:

Intervention group (n=120):

Couple-focused group (CG) comprising 6 weekly 90 minutes sessions focusing
in understanding the psychological impact of cancer on the couple and their
relationship plus enhancing the relationship, communication and support.

Control group (n=118):
Usual care.

Assessment time points occurred pre-intervention (time 1) 1 week post-
intervention (time 2) and 6 months after the intervention (time 3). Patients were
paid to complete these questionnaires.

Outcomes:

The primary outcomes were psychological distress and well-being over time.
Instruments used to measure these outcomes included the Mental Health
Inventory-18 and the Impact of Event Scale. The potential moderators of
response were assessed by the Emotional Approach Coping Scale, Emotional
Processing Scale, Acceptance (from COPE), Unsupportive Behaviours Scale
and Protective Buffering Scale.

The main objective of this exercise was to see if a couple-focused intervention
would be more or less effective when taking into account the coping strategy
already adopted by subjects before study entry.

Follow up:

Results:
There were no group differences for any of the outcomes at the first, baseline
time (1). Patient age and physical functioning were significant predictors of all
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outcomes. Participants in the intervention arm reported significantly lower
depressive symptoms than controls. Partner unsupported behaviour moderated
the treatment effects on depressive symptoms in the intervention but not control

group.

Moderator analyses (ITT)

Emotional expression

Participants one standard deviation above the mean for this parameter had
significantly lower mean depression than those women in the control arm (P =
0.0033). Participants that were one standard deviation below the mean for this
parameter showed no treatment condition effect.

Emotional processing

Participants one standard deviation above the mean for this parameter had
significantly lower mean depression than those women in the control arm (P =
0.0088). Participants that were one standard deviation below the mean for this
parameter showed no treatment condition effect.

Acceptance

Participants one standard deviation above the mean for this parameter had
significantly lower mean depression than those women in the control arm (P =
0.0062). Participants that were one standard deviation below the mean for this
parameter showed no treatment condition effect.

Protective buffering
This parameter was not a moderator of treatment group for the outcome of
depression.

These results indicate that women who started the intervention therapy with
higher emotional processing and emotional expression had fewer depressive
symptoms compared to participants who did not use these coping mechanisms.
There were similar, although marginal, results for acceptance. Those women
previously employing a partner buffering coping strategy received no advantage
to treatment compared with controls.

General comments:

This paper describes a RCT comparing a couple-focused group with standard
care for women with breast cancer. The primary outcomes were measures of
psychological distress and well-being over time. The starting hypothesis was that
the adoption of certain coping strategies by cancer patients before the study
began might influence their response to the couple-based intervention which
used the same strategies (emotional processing, emotional expression,
protective buffering or acceptance).

Across the study, 36% of women had stage | breast cancer, 53% stage Il, 3%
stage Illa and 9% had DCIS. Women were recruited from three cancer centres
and four hospitals between April 2000 and October 2003.

The authors concluded from this complex analysis that women with early stage
breast cancer who naturally selected an emotional coping strategy may benefit
from a couple-focused group intervention. It was stressed, however, that the
converse may not be true i.e. that women who were not naturally employing such
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coping strategies would not benefit from this intervention. The authors also
suggested that women who had unsupportive partners at baseline and who
attempted to understand and express their emotional reactions to their cancer
may derive the most benefit from this intervention.

Meneses et al. (2007)

Design: Randomised controlled trial (therapy). Evidence level: 2
Country: United States of America

Inclusion criteria:

Women of at least 21 years of age

Histological confirmation of stages 0-ll breast cancer
No evidence of local recurrence or metastatic disease
Within 1 year of diagnosis

Surgery at least one month previously

Having had chemotherapy or radiotherapy

Able to communicate in English

Written informed consent

Exclusion criteria:
None stated

Population:
Number of patients = 261. Mean age = 54.5 + 11.58 years

Interventions:

Intervention (n=129):

A psychoeducational support comprising individual face-to-face education and
support sessions (months 1, 3 and 6), telephone and face-to-face follow-up
education and support sessions (months 2, 4 and 5) with written and audiotape
reinforcement. These educational supplements included a notebook of materials
which corresponded with the education and support session and audiotapes also
based on these sessions to reinforce learning.

Wait control (n=132): Women in this group received baseline assessment and
then four attention control telephone calls (months 2, 4 and 5), three face-to-face
education and support sessions (month 6) and one follow-up telephone
education and support session (month 7).

Both intervention and control elements were delivered over a six-month period

by a Breast Care Education Intervention (BCEI) nurse, part of a larger research
team. The nurse had received training specifically for this trial and a procedure
manual was produced and followed throughout.

Outcomes:
Overall quality life (QOL) including psychological well-being.

Instruments used included the Breast Care Treatment and Social Demographic
Data Tool

Follow up:

All participants received baseline assessment of outcomes which were then
repeated at 3 and 6 months. In the experimental group, four women dropped out
before the 3 month assessment. In the control group one subject died from

200



unrelated causes before the 6 month assessment. All other participants were
included in the final data analyses.

Results:

No significant difference in patient demographics or QOL outcomes was found
between study arms at baseline. Data were compared between intervention and
control groups by comparing each with their own baseline.

Difference in QOL between baseline and month 3 (time 0 to time 1) /
significance:

Control group (n=132): P = 0.522 (NSD)

Intervention group (n=125): P < 0.001

Comparison between arms: P < 0.001

Difference in QOL between baseline and month 6 (time 0 to time 2) /
significance:

Control group: P = 0.016

Intervention group: P < 0.001

Comparison between arms: P < 0.001

Difference in QOL between month 3 and month 6 (time 1 to time 2) /
significance:

Control group: P = 0.004

Intervention group: P = 0.094 (NSD)

Comparison between arms: P = 0.274 (NSD)

Control group showed a reduction in QOL from baseline to time 1 but then a
slight improvement by time 2. The intervention arms showed an improvement in
time 2 and time 3. Therefore, the improvement in quality of life was significantly
better for the intervention group than the control group and compared with its
own baseline, an effect which was maintained with time.

A sub-group analysis of specific domains of the QOL instrument show significant
improvements for the intervention compared with controls were shown for
psychological and social well-being (P < 0.001) but not in the domains of
physical or spiritual well-being.

General comments:

This paper describes the findings from a small trial comparing a
psychoeducational intervention with a wait control for women who were classified
as cancer survivors, being in the first year after their treatment for early stage
disease.

Allocation and randomisation methods were not described but this procedure
was carried out by a member of the research team (statistician) which does not
eliminate the possibility of bias. The study is simply designed and appropriately
analysed with modest participant numbers.

Quality of life assessments were made from baseline to 6 months and showed
that the intervention arm experienced better outcomes in the domains of
psychological and social well-being than the wait controls. Controls also showed
an improvement in QOL between 3 and 6 months time points which may reflect
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natural history but was still significantly below QOL achieved by the intervention
group.

The authors concluded that this psychoeducational intervention, delivered by a
specialist nurse, demonstrated effectiveness amongst women with breast cancer
after primary treatment thus providing a ‘safe passage’ from treatment to
survivorship.

Vos et al. (2007)

Design: Randomised controlled trial (therapy). Evidence level: 2
Country: The Netherlands

Inclusion criteria:

Women between 18 and 70 years of age

Having undergone surgery for primary breast cancer not earlier than 4 months
prior to study

No distant metastases

Sufficient knowledge of Dutch language

No psychiatric illness

Written informed consent

Exclusion criteria:
None stated

Population:
Number of patients = 87. Age range: 29 to 68 years. Mean age = 49 + 7.9 years

Interventions:

Intervention - Group psychotherapy (n= 33):

Based on experiential and existential theories. The intervention started with a
relaxation or meditation exercise. Participants then related something of their
feelings on cancer which allowed identification of topics of leading importance for
the group and informed later discussions in which participants were encouraged
as a group to address those feelings and thoughts. After a break participants
were shown ideas and applications that they could make in daily life with
reference to the earlier discussion. A second mediation or relaxation session
ended the program.

Control - Social support group (n=34):

Based on letting cancer patients share their mutual experience about their
disease and receiving information from experts on topics of interest. These
groups also met for 2.5 hours with a 30 minutes break. Emotional and peer
support was encouraged. Participants chose the discussion topics for the
following week. The structure of the sessions was unchanging.

Both interventions were delivered over 12 weeks. Each session lasted 2.5 hours
including a 30 minute break. After regular session there were follow-up sessions
1 and 2 months later. The groups were closed and each contained up to 10
women. All the facilitators were appropriately trained and, in each group, one
was a woman. The leaders of group therapy were highly trained therapists who
received one days extra training relevant to their intervention. The social support
groups were led by social workers or oncology nurses who had received only
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one days training for the intervention.

Outcomes:

[1] Emotional adjustment: Profile of Mood States (POMS)

[2] Psychosexual functioning: Sexual Functioning and Body Image modules of
the QLQ-BR32 (part of European Organisation for Research and Treatment of
Cancer QLQ-30)

[3] Social adjustment: Social Interactions and Recreation modules of the
Sickness Impact Profile instrument.

Follow up:
Baseline assessments (T0) which were made before randomisation, were
followed up after completion of the study (time 1) and 12 months later (time 2).

20/87 women dropped out of the study due to: death (n=1) attendance at a group
became too emotional (n=2) illness (n=3) did not meet expectations (n=1) or
failed to give a reason (n=13).

Results:

There were no observed differences between study arms at baseline with regard
to type of surgery, age, disease stage or psychological, psychosocial and social
adjustment. At the end of the study, the mean number of group psychotherapy
sessions attended was 9.6 with 10 women at all sessions and 3 women
attending fewer than 2 sessions. The mean number of attendances in the social
support group was 8.7 with 8 women at all sessions and 3 women attending
fewer than 2 or fewer sessions.

There were no significant changes over the study time periods for the
parameters Distress, Vitality, Sexual Functioning or Social Interaction. Body
Image and Recreation changed positively with time (both P < 0.001). The type of
surgery undergone was significantly related to Body Image outcomes with those
having had breast conserving therapy reporting more positively.

The intervention resulted in no significant effects on psychosocial adjustment
when compared with the control group.

General comments:

This paper describes the findings from a small RCT which compared group
psychotherapy with group social support where the outcome was psychosocial
adjustment. Women who participated in this trial were about 4 months post-
surgery and had been recruited from several hospitals in the Netherlands during
an unknown time period.

Despite the starting hypotheses of the authors no significant difference was seen
between study arms and no significant changes occurred in many of the
parameters over time. The authors pointed out that the women were
psychologically well adjusted at baseline and comparable to women in the
general population, according to assessments results, and hence there was
perhaps little improvement to be made which might explain the lack of significant
findings.

Classen et al. (2008)

203



Design: Randomised controlled trial (therapy). Evidence level: 2
Country: United States of America

Inclusion criteria:

Women with biopsy-proven breast cancer stages I-llla
Diagnosis not more than 12 months prior to enrolment
Completion of initial surgical treatment

No detection of disease present

Written informed consent

Exclusion criteria:

Evidence of metastases beyond adjacent lymph nodes

Recurrence if cancer prior to randomisation

Diagnosis of other cancer (except BCC skin or CIS cervix)

Other major medical problems likely to limit life expectancy to < 10 years
History of major psychiatric illness for which patient was hospitalised or
medicated (except for anxiety or depression treated for < 1 year)
Attendance at a cancer support group for > 2 months

Population:
Number of patients = 350

Interventions:

Intervention (n=178): Education material comprising a brief videotape on self-
examination and pamphlets from the American Cancer Society covering
numerous topics of a practical nature but avoiding issues of emotional
expression, coping or social support.

Unstructured supportive-expressive group therapy. Groups, comprising up to 10
members, met weekly for 12 weeks. Each meeting lasted for 90 minutes and
was led by two co-therapists. Women attended an average of 8/12 meetings.

Therapists included 10 nurses, 11 social workers and 3 psychologists all of
whom were specifically trained for this project on a 2-day workshop, studying a
treatment manual and facilitating a pilot group. The training included
examinations and supervision throughout the study by an expert in the
intervention.

Control (n=179): Educational material only (as above).

Outcomes:

Relief of psychological distress across time. Outcomes were measured using the
Profile of Mood States questionnaire (POMS) to which responses were recorded
on 5-point Likert scales resulting in a score for mood disturbance.

Secondary outcomes were measured on the Hospital Anxiety and Depression
Scale (HADS), Mini-Mental Adjustment to Cancer Scale (MAC) Courtauld
Emotional Control Scale, Impact of Event Scale (IES) Stanford Self-Efficacy
Scale for Serious lliness, CARES Medical Interaction Subscale, Family Relations
Index, Sleep Measure, Pain measure and Yale Support Index.

Data were analysed on a modified intention to treat basis.

Follow up:
Final assessments were completed in June 1998. Baseline assessments were
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repeated at 3, 6, 12, 18 and 24 months thereafter. A baseline score of 37 on the
POMS scale was taken as an indication as a high initial level of distress

In the intervention group, 18 women provided no follow-up due to: refusal (n=3)
refusing the group (n=4) being unable to attend the group (n=4) moving away
(n=1) giving no response (n=5) or about whom no information was available
(n=3).

In the control group, 9 women provided no follow-up due to: refusal of further
participation (n=2) iliness (n=1) finding the educational material unhelpful (n=1)
death (n=2) disappointment at allocation (n=1) giving no response (n=1) or about
whom no information was available (n=1).

159/178 of the intervention group and 167/179 of the control group provided
baseline and at least one other follow-up for data analyses.

Results:

There were no significant differences between study arms for demographic or
medical variables with the exception of disease stage since more women in the
control arm had stage |l disease (15 vs 6).

After removing an outlier with extreme distress (causing the subject to leave the
trial) there was no significant difference in POMS scores between study arms
using any data modelling and there were no differences either between arms for
any secondary outcome measures.

General comments:

This paper describes the findings from a RCT comparing a short course of
supportive-expressive therapy and provision of education material with education
material only. Women were recruited at two academic sites and nine oncology
centres across the USA between February 1994 and May 1996. Central
randomisation was by a biased coin method and patients were stratified
according to surgery type, nodal involvement, age and hormone receptor status.

Baseline levels of distress were not equal across the multiple sites which
adversely affected the analysis of variance and these data were omitted
subsequently. It was of note than the majority of women did not have high initial
levels of psychological distress which may have reduced the ability of the
intervention to have had much impact on this parameter. Using baseline distress
as a stratification variable may, therefore, have been preferable to using
prognostic variables more commonly associated with clinical trials.

The authors concluded that highly distressed women would be unlikely to benefit
from the intervention. Therapist training and experience were not associated with
any treatment effect and hence there was no evidence that distress was
alleviated by brief supportive-expressive group therapy. They hypothesised that
an intervention which was existentially oriented might not suit patients who,
having potentially curable disease, may perhaps have had more pragmatic
concerns.
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Chapter 3 — Operable breast cancer

3.1 What is the optimal tumour-free tissue margin to achieve in patients who
undergo wide local excision for (DCIS)?

Short Summary:

The best available evidence for this question was drawn from observational studies (Bijker
et al. 2001; Boland et al. 2001, 2003; Boyages et al.1999; Cabioglu et al. 2007; Chan et al.
2001; Cheng et al. 1997; Denoux et al. 2001; Dillon et al. 2007; Goldstein et al. 1999;
Goldstein et al. 2000; Goldstein et al. 1998; Hetelekidis et al. 1999; Holland et al. 1998;
Kell et al. 2005; Macdonald et al. 2005, 2006; Neuschatz et al. 2001,2002;
Ratanawichitrasin et al. 1999; Rodrigues et al. 2002; Sahoo et al. 2005; Sigal-Zafrani et al.
2004; Silverstein et al. 1994, 1997, 1999, 2003; Solin et al. 2005; Tunon-de-Lara et al.
2001; Vargas et al. 2005; Vicini et al. 2001; Wong et al. 2006; Yau et al. 2006). There is no
consistency regarding the optimal tumour-free tissue margin. Mosteexisting studies agree
that margins containing tumour cells are associated with local re ” e or bear the risk
of residual cancer. There is consistency that the risk of localyec e is reduced with
very wide margins, e.g. more than 10mm of tumour-free tissue. Sgveral studies reported a
linear correlation between margin widths and recurre Where%is conflicting evidence
regarding whether wide margins can and whether th s eplace radiotherapy. There
is also disagreement regarding which of the two 8t be avoided. The included
studies varied in more than the factor margin widths (fie geo-treatment, lengths of follow-
up) and results are therefore difficult to comparey Studi aried in their definition of ‘wide’.

PICO
Population Intervention mparison Outcomes
Patients with e Wide Lo Different e Local Recurrence
DCIS Exc m margin widths: Rate
e Disease Free
<2mm Survival
erving 2-5mm e OverallSurvival
ery 5-10mm o Cosmetic result
>10mm e Psychological
morbidity
e Health Economics

This PICO table was used to generate the search strategy used to search the literature for
this question, see Appendix A

Evidence Summary

There is a considerable body of observational studies looking at margin width, although
one RCT is included, however the patients were not randomly assigned to margin widths
but to excision alone versus adjuvant radiotherapy. The majority of the studies aimed to
demonstrate a connection between margins and recurrence. None of the identified studies
were designed to answer the question ‘what is a minimum safe margin? and only one
study reported cosmetic outcomes.

There is no consistency regarding the optimal tumour-free tissue margin.
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There is consistency that the risk of local recurrence is reduced with very wide margins,
e.g. more than 10mm of tumour-free tissue. Several studies reported a linear correlation
between margin widths and recurrence.

There is conflicting evidence regarding whether wide margins can and should replace
radiotherapy.

The included studies varied in more than the factor margin widths (i.e. co-treatment,
lengths of follow-up) and results are therefore difficult to compare. Studies varied in their
definition of ‘wide’.

The majority of studies investigated ‘recurrences’ without distinguishing true recurrence,
marginal miss, treatment failure or similar so the evidence statement cannot differentiate
these cases either.

Few studies reported survival data and not in all studies was it sible to attribute the
outcome to the excision width as reexcisions could result in other nt decisions such
as mastectomies. There were too few clear descriptions of thé&umar dth measurement
method or pathology variables to allow the pursuit of this fa&n Its influence on the
results.

General association margin width and clinical oditc

The case series published by Macdonald et al. (2005), €han et al. (2001), Neuschatz et al.
(2001), Boland et al. (2003), Dillon et al. (20079, Silversi€in and Buchanan (2003), Boland
et al. (2001), Yau et al. (2006), Neuschatz et g 02) Holland et al. (1998), Sigal-Zafrani
et al. (2004), Vargas et al., (2005), Tuno et al. (2001), Solin et al. (2005), and
Silverstein et al. (1994) reported a me@e ation between margin widths and local
recurrence or residual cancer or sta ignificant differences between subgroups.
This was also highlighted in a nsk@ alysis of an RCT (Bijker et al., 2001) and in a

meta-analysis by Boyages et t is noteworthy that the correlatlon was reported
in both, studies that included d negative margins as well as studies comparing
different negative margin wid the effect was found in uni- as well as multivariate
analyses. These publ'ca uded in the majority that margin width is an important or
the most important pr local recurrence or residual cancer.

Contrarily, Goldsteifyet al. (2000, 1998) concluded from two (in parts overlapping) case
series that margin status (ranging from multifocal positive to >2cm negative margins) is not
associated with local recurrence. Rodrigues et al. (2002) concluded from a case series
with many missing data on margin status that positive or close margin status was not a
significant predictor of local relapse. The difference in local recurrence rates in the case
series by Hetelekidis et al. (1999) was not statistically significant. Denoux et al. (2001)
found no statistically significant correlation between margin width and local recurrence but
highlighted that none of the patients with margins 210mm in the case series developed a
local recurrence.

Macdonald et al. (2005) concluded that increasing margins decrease the risk for local
recurrence, Silverstein et al. (1997) reported that the probability of local recurrence
decreases as margin width increases, Boland et al. (2003) concluded that excision width is
the most important predictor of local recurrence, Silverstein and Buchanan (2003) reported
that as margin width increases the probability of local recurrence decreases, Boland et al.
(2001) concluded that close resection margins are an even better predictor than the Van
Nuys prognostic index for DCIS recurrence, Yau et al. (2006) concluded that wide

207



excisions plus radiotherapy appear to be a reasonable alternative in the treatment of
DCIS, Ratanawichitrasin et al. (1999) did not find a statistically significant difference
between >2mm and <2mm margins with regard to residual disease. The difference in local
recurrence rates in the case series by Hetelekidis et al. (1999) was not statistically
significant. Denoux et al. (2001) found no statistically significant correlation between
margin width and local recurrence but highlighted that none of the patients with margins
=10mm in the case series developed a local recurrence. Chan et al. (2001) found a
significant difference when comparing >1mm and <1mm margins but subgroups beyond
1mm margins did not differ regarding recurrence free survival. Cheng et al. (1997) found
no statistically significant difference between smaller or equal to 1mm negative margins
compared to >1mm.

Positive margins

Macdonald et al. (2005), Sahoo et al. (2005), Tunon-de-Lara et al. (2001), Neuschatz et al.

(2002), Goldstein et al. (1999; 1998), Silverstein et al. (1994), Ratanawichitrasin et al.

(1999), Cheng et al. (1997), Vargas et al. (2005), Solin et al. (200 howed in case series

that positive margins are linked to local recurrence or resid 4’ er. A risk factor

analysis of an RCT that included some data on margin sta et al., 2001) also
1

demonstrate this link and a meta-analysis by Boyages et @l® J9) stated that most
recurrences occur in the immediate vicinity of prim rgical site suggesting that
recurrences arise from remaining tumour cells, i.e. j % surgical excision and that
the presence of positive or close margins increaSesfthe%wigk of local recurrence even
irrespective of radiation therapy. Sigal-Zafrani et al. ( showed that the presence of
residual tumour correlated strongly with initiaymargingstatus and patients with greater
involvement were more likely to end up with a ctomy. Cabioglu et al. (2007) reported
that patients with negative margins had a@ psilateral recurrence free survival rate

than patients with persistent positive / margins after completion of all surgical
treatment.

Goldstein et al. (1999) report tr@ﬂifocal positive margins were associated with the
presence of residual DCIS i n specimen but unifocal positive margins versus
negative or close margins there was also no significant difference between
negative versus close e margins. Vicini et al. (2001) showed that positive
combined with close ompared to >2mm margins differ significantly in ipsilateral
breast failures a cumences / marginal miss, however, the authors concluded that
margin status alo be suboptimal in defining excision adequacy. Goldstein et al
(2000) concluded fro case series that margin status (ranging from multifocal positive to
>2cm negative margins) is not associated with local recurrence. Rodrigues et al. (2002)
conclude in a case series with few analysable data that positive or close margin status was
not a significant predictor of local relapse.

Specific negative margins and cancer related outcomes

Neuschatz et al. (2002) reported 41% of patients showed a tumour at re-excision. Boland
et al. (2003) reported 38% recurrence. Boland et al. (2001) reported a 37% ipsilateral
recurrence rate. Macdonald et al (2005) reported a local recurrence rate of 34%; with a
63% probability of remaining recurrence free at 5 years and 58% at 8yrs. Silverstein et al.
(1999) reported a local recurrence rate of 30% with a probability of a recurrence within 8
years of 0.58 or 0.30 depending on the addition of radiation therapy. Silverstein et al.
(1997) reported a 25% recurrence rate. Denoux et al. (2001) reported a 20% local
recurrence rate, 93% of patients are without local recurrence at 5 years and 82% at 10
years.
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Sigal-Zafrani et al. (2004) show that 44% of patients with <1mm margins had a residual
tumour at reexcision and 21% of the patients subsequently had a mastectomy. Chan et al.
(2001) reported a recurrence rate of 38% for margins between 0.1 and 1Tmm. Holland et al.
(1998) reported a 36% recurrence rate for <tmm. Neuschatz et al. (2001) reported for
<1mm margins a 25% crude local failure rate and 30% 5yr local failure. Hetelekidis et al.
(1999) reported a value of 25% actuarial 5 year local recurrence for <ITmm. Cheng et al.
(1997) reported 19% with residual disease for margins of <tmm. Dillon et al. (2007)
reported a 60% residual disease rate although this is likely to included patients with
positive margins as well. Silverstein & Buchanan (2003) stated that 1mm wide margins are
inadequate when it comes to complete removal of DCIS, surgeons commonly leave
residual disease.

Sahoo et al. (2005) reported 8% local recurrences for patients receiving adjunct radiation
therapy.

MacDonald et al. (2005) reported a 34% rate of local recurrences with a probability of
remaining without recurrence at 5 years between 63% and 73% ending on the cut-off
category and 58% / 49% at 8 years. Ratanawichitrasin et al. (19 rted 31% residual
disease. Yau et al. (2005) achieved a 15% local failure ratel wit o 5 year actuarial
local failure free rate for patients with adjuvant radiotherapy. Nt al. (2007) report 64%

g margins and concluded that
% Jual disease and propose a

% of patients with margins

residual disease for margins 1 to 2mm and 60% for 0 to
patients with margin distances of <2mm are at high i
5mm margin width. Neuschatz et al. (2002) reported
between 1 and 2mm had a tumour at reexcision, 41% f o Tmm. Goldstein et al. (1998)
reported a 19% true recurrence rate and 6% régurrence€ elsewhere for patients receiving
adjuvant radiation therapy and concluded th IS may be in inadequately excised if
atypical ductal hyperplasia and DCIS or on of lobules and DCIS are near the
margin. Rodrigues et al. (2002) rep rtec@;o recurrence rate for patients with <2mm
margins and adjuvant radiation the&‘ as et al. (2005) reported 13% ipsilateral
recurrence or true recurrence or ' iss at 5 years and 22% at 10 years but these
data include patients with po "v%ns and margins equal to 2mm. Goldstein et al.
(2000) reported an 8% true reetie or marginal miss rate and a 4% rate of carcinoma
elsewhere for patients receivi % O radiation therapy and concluded that margin status is
not associated with the d*utcomes.

et al. (2005) report the'Same values for a larger sample (it is possible that there is overlap).
Rodrigues et al. (2002) reported a 5% recurrence rate for patients receiving radiotherapy
in addition. Goldstein et al. (2000) report a 5% recurrence rate, 2% for carcinomas
elsewhere, for patients also receiving radiotherapy. Margins of more than 2mm in
conjunction with radiotherapy showed better results (7% ipsilateral breast failure at 5
years, 9% at 10 years) than close or positive margins in a case series by Vicini et al.
(2001). Yau et al. (2006) concluded that final resection margins of more than 2mm (mean
and upper limit unclear) appears to be a reasonable alternative to mastectomy in view of a
100% 5 year survival rate and a 98% failure free rate. Neuschatz et al. (2002) found no
tumours at reexcision in margins 2 to 10mm wide. The review by Kell and Morrow (2005)
stated that radiotherapy with a margin of 2mm can achieve excellent local control. The
data by Macdonald et al. (2005) showed that even without radiotherapy a local recurrence
rate of only 11% was achieved. Ratanawichitrasin et al. (1999) reported 17% with residual
disease, radiotherapy was not reported. Although Dillon et al. (2007) showed a high rate of
successful breast conserving therapy without the need for mastectomy (88%, follow up
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period unclear, radiotherapy co-treatment unclear) in patients with >2mm the authors
recommend a Smm resection margin.

Neuschatz et al. (2002) reported a 0% tumour rate at reexcision for margins between 2
and 10mm, the study did not report that the patients also received adjuvant radiotherapy.
Goldstein et al. (1998) reported a 4% true recurrence rate and a 2% risk of a carcinoma
elsewhere for patients treated with adjuvant radiation therapy. Goldstein et al. in a further
publication (2000) reported a 5% recurrence rate and a 2% risk of a carcinoma elsewhere;
the patients were also treated with radiation therapy. Vargas et al. (2005) reported 4%
ipsilateral recurrence at five years, 9% at ten years, 3% true recurrences / marginal miss at
five years, 7% at 10 years. Vicini et al. (2001) reported 9% ipsilateral breast failure, true
recurrences or marginal miss rate at five and at ten years for patients treated with adjuvant
radiation therapy. Chan et al. (2001) reported a 3.5% rate of patients with recurrences for
margins between 1.1 and 5mm, several of the patients received adjuvant therapies, e.g.
radiation or tamoxifen. Sahoo et al. (2005) showed a 10% local recurrence rate for
margins between 1 and 5mm for patients receiving adjuvant radjatign therapy, this study
was also cited in the review by Kell and Morrow (2005). Yau et 6) reported a 2%
rate of local failure for margins above 2mm and in conjunctidig, wit otherapy and / or
tamoxifen. Rodrigues et al. (2002) reported a 5% rate of re%ces for margins above
2mm in conjunction with radiotherapy. It is also possiblefto @gaw orrthose selected studies
that report beneficial results for smaller margins ntiate this statement, i.e.
Neuschatz et al. (2001), Boland et al. (2003), Denguxet 3 001), Boland et al. (2001),
Holland et al. (1998) and Sahoo et al. (2005) report rence rates of under 10% for
margins of =21mm. Dillon et al. (2007) showe®h\a 17%\fate of residual disease, adjuvant
therapies were not reported. Ratanawichitra§ t al. (1999) reported a 17% rate of

residual disease at reexcisions; there was aformation on adjuvant therapy. Macdonald
et al. (2005) showed a 21% rate of rec@es for margins between 3 and 5.9mm for
patients treated with excision alone. \

Dillon et al. (2007) recomment @section margin and indicated that in none of the
patients with this margin di sidual disease was found, the role of adjuvant
therapies is unclear. Sahoo efyal. [2005) reported a 4% local recurrence rate for margins
>5mm for patients receiyi

the review by Kell andil) o% (2005). Vicini et al. (2001) reported a rate of 7% ipsilateral
[ , at 10 years with only 3% true recurrences at five years, 5%

at ten years, the pat
rate for patients with margins of 5.1 to 10mm, with a 6% recurrence rate were all events at
=5mm considered; the patients received adjuvant therapy.

t is also possible to draw on those selected studies that report beneficial results for smaller
margins to substantiate this statement, i.e. Neuschatz et al. (2001), Boland et al. (2003),
Denoux et al. (2001), Boland et al. (2001) and Holland et al. (1998) report recurrence rates
of under 10% for margins of 21mm, Yau et al. (2006), Neuschatz et al. (2002), Goldstein et
al. (2000), Goldstein et al. (1998), Rodrigues et al. (2002) and Vargas et al. (2005) report
recurrence rates of under 10% for margins of 22mm.

Macdonald et al. (2005) data show that a margin of 6 to 9.9mm only carried a risk of 5%
local recurrence for patients treated with excision alone. Dillon et al. (2007) reported no
case of residual disease for margins above 5mm margins. Sahoo et al. (2005) reported a
4% local recurrence rate for margins above 5mm for patients also receiving radiation
therapy. Vicini et al. (2001) found only a rate of 7% for ipsilateral breast failure and 3% true
recurrence at five years for margins beyond 5mm. None of the 10 patients with margins of
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2 to 10mm in Neuschatz et al. (2002) had a tumour at reexcision (follow up unclear). Chan
et al. reported a 7% recurrence rate for patients with margins of 5.1 to 10mm. The review
by Kell and Morrow (2005) stated that there is no difference between 10mm margins and 1
to 10mm margins and cited Silverstein et al. (1999).

Neuschatz et al. (2001) reported 3.7% crude local failure and 30% five year local failure
rates for margins above 1 and 10mm. Boland et al. (2003) reported 6% recurrence for
margins between 1 and 9mm in a group where some where only treated with excision.
Denoux et al. (2001) reported a 7% recurrence rate. It is also possible to draw on those
selected studies that report beneficial results for smaller margins to substantiate this
statement, i.e. Boland et al. (2001) and Holland et al. (1998) report recurrence rates of
under 10% for margins of 21mm, Yau et al. (2006), Goldstein et al. (2000), Goldstein et al.
(1998), Rodrigues et al. (2002) and Vargas et al. (2005) report recurrence rates of under
10% for margins of 22mm. Silverstein et al. (1999) reported a local recurrence rate of 17%
for a group where a subgroup did not receive radiotherapy and a rate of 15% in a further
publication (Silverstein et al., 1997).

Denoux et al. (2001) found no local recurrence in this gin p (plus radiation
therapy). Silverstein et al. (1999) reported a 2% local recur rate in a group where
only some patients were treated with radiation therapy. ilVerstein®et al. (1997) showed a
recurrence rate of 3% for a median follow up of 90 % and et al. (2003) reported a
3% rate, only some patients received radiation t erstein & Buchanan (2003)
also report a 3% rate in a group where only some ts received radiation therapy.
Macdonald et al. (2005) reported a 5% localgrecurrepiCe rate for patients treated with
excision alone. Chan reported a 5% recurr ate; some patients received different
adjuvant treatments. Macdonald et al. (20%5 ed that a subgroup of excision alone

patients showed a rate of 6% recurren uschatz et al. (2001) reported 7% crude
local failure, 10% five year local failur tients received adjuvant treatment.

Wong et al. (2006) closed th st@patlents receiving only wide excisions to accrual
because the number of local r, s exceeded a prespecified limit; they also reported
a 2% first site treatment failur

Cosmetic outcomes
Kell and Morrow 42005) ‘stated that large margins lead to a greater deformity of the breast
and patients will su orse cosmetic outcome.

Only one case series (Yau et al., 2006) with 75 women living in Hong Kong reported
cosmetic results and came to the conclusion that even final resection margins of more
than 2mm (mean and upper limit unclear) achieve good to excellent cosmetic results in
physician ratings (range only reported for whole sample).

Consideration of clinical and cosmetic outcomes

The case series by Yau et al. (2006) with 75 women in Hong Kong evaluated local
recurrence and cosmetic results and came to the conclusion that final resection margins of
more than 2mm (mean and upper limit unclear) appears to be a reasonable alternative to
mastectomy regarding local recurrence rates and five year survival while achieving good to
excellent cosmetic results in physician ratings.

Implications for co-interventions
Silverstein & Buchanan (2003) concluded from a case series that included 10 participants
with =210mm that there were so few local recurrences in these patients that the effect of
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radiation therapy is of little practical importance. Cheng et al. (1997) concluded from their
case series that although small tumours with clear margins of >1mm carry a low risk of
local failure and can be treated with lumpectomy that large tumours pose a risk of residual
disease independently of margin status and additional adjuvant therapy may be indicated.
Hetelekidis et al (1999) report only a 8% actuarial five year local recurrence for margins
above 1Tmm in patients treated without radiation therapy. Neuschatz et al. (2002) reported
no tumours at reexcision for margins above 2mm; adjuvant therapy was not mentioned in
the publication. Macdonald et al. (2006) showed a 6% rate of any recurrence for a group in
which only some patients were additionally treated with radiation therapy.

Wong et al. (2006) closed to accrual because the number of local recurrences met the
predetermined stopping rules. Kell and Morrow (2005) approach the topic differently and
stated radiotherapy may make the use of very wide margins redundant.

The European EORTC 108583 trial (Bijker et al., 2001) concluded that radiotherapy cannot
compensate for positive margins although it should be noted that this is the result of a
subgroup analysis and the trial did not randomise to margin sta Tunon-de-Lara et al.
(2001) reported an 11% relapse rate for involved margins d to 53% when
radiotherapy is given, the corresponding rate for free marginsfand erapy was 7.5%;
the authors concluded that there is a need for clear margiNa so emphasised that
breast cancer mortality is extremely low regardless of i eatmeht method. Chan et al.
(2001) compared the recurrence rates of the incl \% roups and concluded that
radiotherapy does not compensate for inadequate stirgigal Gledrance.

<
S
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Evidence Tables

MacDonald HR, Silverstein MJ, Mabry H et al. (2005). Local control in ductal
carcinoma in situ treated by excision alone: incremental benefit of larger
margins. American Journal of Surgery, 190 (4), 521-525.

Design Case series (multivariate analysis) Evidence level 3 Country USA
Population N=445 patients with DCIS and known margin widths
Intervention excision alone

Margin closest single distance between DCIS and inked margin; Omm (tumour
transected), 0.1-0.9mm, 1-1.9mm, 2-2.9mm, 3-5.9mm, 6-9.9mm and =10mm as
established by direct measurement or ocular micrometry

Follow up median: 57 months, median time to local recurrence: 26 months

Results
Margin Results r's
sion
overall Margin width was associated with local recugsenc
in univariate (p<.001) and multivariate analys
(p<0.00001) and was the most importa c .
of local recurrence (relative HR 0.42).
After adjusting for all other predictors the li ood
of local recurrence for patients witd¥margin§’<10mm
was 5.39 times as much for patie ith 10mm or
more (Cl: 2.68-10.64)
positive 15/32 with local recurre @
48% probability of rema?& at 5yrs, 39% at
8yrs Margin
Omm vs 210mm: . width is the
0.1- 18/53 with local 1 e [34%] single most
0.9mm 63% probabili ining free at Syrs important
98% at predictor of
HR comp mm: .61 local
1-1.9mm  7/20 Wi urrence [35%)] recurrence,
73% pr ity of remaining free at 5yrs, 49% at increasing
8yrs margins
HR compared to 0Omm: .58 decreases
[<2mm] [25/73 with local recurrence, 34%)] the risk for
2-2.9mm  20/82 with local recurrence [24%)] local
81% probability of remaining free at 5yrs, 78% at recurrence.
8yrs

HR compared to Omm: .21
[>2mm] [39/340 with local recurrence, 11%)]
3-5.9mm  8/39 with local recurrence [21%)]
64% probability of remaining free at 5yrs, 64% at
8yrs
HR compared to Omm: .35
[>6mm] [11/219 with local recurrence, 5%
6-9.9mm  2/22 with local recurrence [9%)]
91% probability of remaining free at 5yrs, 61% at
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8yrs
HR compared to Omm: .20
=10mm 9/197 with local recurrence [5%)]
93% probability of remaining free at 5yrs, 91% at
8yrs
HR compared to 0Omm: .07

General comments some patients may overlap with Macdonald et al (2006) and
Silverstein et al. (1999)
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Chan KC, Knox WF, Sinha G et al. (2001). Extent of excision margin
width required in breast conserving surgery for ductal carcinoma in situ.
Cancer, 91(1), 9-16.

Design Case series Evidence level 3 Country UK

Population N=244 patients receiving breast conservative surgery for DCIS
with a the maximum tumour diameter of 40mm and available margin
information

Intervention wide local excision with the goal of obtaining clear margins and
cavity shavings, tamoxifen (20mg, 5yrs), radiotherapy, tamoxifen +
radiotherapy; involved margins or cavity shavings resulted in reexcision

Margin histologic margins measured by ocular micrometer, clear: >1mm,
close: DCIS <1mm from inked margin, close: DCIS < 1mm from any inked

margin; involved: DCIS at any inked margin
Follow up at least 1 year for each patient %
Results \

Margin Results thor’s
clusion

overall The recurrence rates were different fo
margins of >1mm and <1mm (p<Q,001), th
was also true for the subgroup excisSion alofie
(P<0.001) and excision + tamoxif
but not for excision + radioth ,
Close margins

excision + radiotherapy & (n.s.) were associated

Close margin width signi . o
recurrence in uni- an ate analyses with a high risk
of local
Recurrence free as different for regyr{ﬁnce, did
margins >1m m (p<0.001), but radiotherapy al
not compensate

subgro m, 5.1-10mm, 10.1- Al
40mm) o rgins did not differ (n.s)  'o"'na quua e
0.1-imm 37.9 h recurrences, 22/66 surgica
clearance.

vasive ductal carcinoma
1.1-5mm  3.5% patients with recurrences, 2/89 DCIS,
2/89 invasive ductal carcinoma

5.1- 7.1% patients with recurrences, 2/28 DCIS,
10mm 0/28 invasive ductal carcinoma
10.1- 4.5% patients with recurrences, 0/22 DCIS,
40mm 1/22 invasive ductal carcinoma

[25mm] [3/50, 6% with recurrence]

<1imm 48.7% of nuclear grade 3 DCIS patients with
recurrences, 15/37 DCIS, 3/37 invasive
ductal carcinoma

>1mm 7.9% of nuclear grade 3 DCIS patients with
recurrences, 5/89 DCIS, 3/37 invasive ductal
carcinoma

General comments it is possible that some of the patients are also included
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Neuschatz AC, DiPetrillo T, Safaii H et al. (2001). Margin width as a
determinant of local control with and without radiation therapy for ductal
carcinoma in situ (DCIS) of the breast. International Journal of Cancer,
96, 97-104.

Design Case series Evidence level 3 Country USA
Population N=125 patients with DCIS, (microinvasion excluded)

Intervention excision with rim of uninvolved tissue, excision + radiation
therapy, mastectomy, (no tamoxifen)

Margin differentiation <1vs >1 and <tmm vs 1-10mm vs >10mm; reexcision
for margins £2mm

Follow up 5 years
Results

to 1Tmm was associated with local failure
(p=0.01)

<tmm vs 1-10mm vs >10mm: p=0.04"*
there were significant differences in loca

failure for different margin widths combined _
with different lesion diameters ,'n: arge diameters

Margin  Results Author’'s ion
overall  Final margin status of <1mm as compared \

the addition of adjuvant radiothera (>15mm) and close

suggested a delay to local failugemi ns Surgical margins
I

with margins <tmm (s1mm) are

dominant risk

<1imm 25% crude local failure, 3 a

e factors for local
>1- 3.7% crude local fai yr local recurrence.
10mm failure
>10mm 7.3% crude lo 9.7% 5yr local

failure

>1mm 5.9%
failure

General comments *as reported in table 2; no formal statistical tests for
interaction, rest not detailed
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Boland GP, Chan KC, Knox WF et al. (2003). Value of the Van Nuys
prognostic index in prediction of recurrence of ductal carcinoma in situ
after breast conserving surgery. British Journal of Surgery, 90(4), 426-
432.

Design Case series (multivariate analysis) Evidence level 3 Country UK

Population N=237 patients with breast conserving surgery for DCIS and
known margin measurements, (microinvasion excluded)

Intervention excision, some plus radiation therapy, some plus tamoxifen,
some with all 3

Margin ocular micrometer measurement, clear: >1mm, close: DCIS < 1mm
from inked margin, involved: DCIS at any inked margin; involved margins
resulted in reexcision and further shavings

Follow up median: 47 months, range: 12-197 months
Results

recurrence in uni- and multivariate analy
(p<0.001)

<1mm 38% with recurrence cision width is
RR in comparison to 21mm: 9.8 t the most important

Margin  Results hor’'s\gonclusion
overall Excision margin was associated with
S

RR in comparison to 210mm: 21 predictor of local

21mm 5% with recurrence recurrence.
1-9mm 6% with recurrence
RR in comparison to =10mmn 2

General comments it is poss
are also included in this a
possible

210mm 3% with recurrence :
Q~ e patients from Boland et al. (2001)
Sis, overlap with Chan et al. (2001) is also
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Dillon MF, Dermott EW O’Doherty A et al. (2007). Factors affecting
successful breast conservation for ductal carcinoma in situ. Annals of
surgical Oncology, 14(5), 1618-1628.

Design Case series (multivariate analysis) Evidence level 3 Country
Ireland

Population N=135 patients undergoing initial breast conserving procedures
for DCIS, not all with definitive preoperative diagnosis

Intervention diagnostic or therapeutic operation, reexcision or mastectomy

Margin pathology margins, compromised (foci of DCIS found within 10mm) vs
clear, £2mm, £2mm vs >2mm, Omm vs 0-1mm vs 1-2mm vs 2-5mm vs >5mm

Follow up study period 6 years
Results
Margin Results Auth

overall Underestimation of pathological size by
mammography by >1cm occurred in more Q

patients with compromised margins than i
those with clear margins in univariate analyse
(p=0.02) but the factor was not significant in
multivariate analysis

Residual disease on re-operatio

margin distance were assoai .006)
Margin width £2mm compa& m was a
predictor of residual dise i variate (OR:
11.464, p<0.0001) a iate (OR: 6.694,
p=0.032) Patients with
margin
DCSI margin di @ p affected the likelihood of  distances of
whether bre QRservation was successful or  <2mm are at
not (p< high risk of
0 64% with idgtial disease residual
0- 60% with residual disease disease; a 5mm
imm margin width is
1- 64% with residual disease recommended.

<2mm  Of all people with residual disease 95% were in
this margin group

Of all patients with a successful breast
conserving therapy, 33% were in this margin
group, 88% of all patients with unsuccessful
breast conserving therapy

2- 17% with residual disease

5mm

>2mm  Of all the people with residual disease 5% were

in this marqgin group
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Of all patients with a successful breast
conserving therapy, 67% were in this margin
group, 12% of all patients with unsuccessful
breast conserving therapy

0% with residual disease

>5mm

General comments very different reporting compared to literature
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Silverstein MJ & Buchanan C (2003). Ductal carcinoma in situ: USC/Van
Nuys Prognostic Index and the impact of margin status. The Breast, 12,
457-471.

Design Case series Evidence level 3 Country USA

Population N=660 patients with DCIS treated with breast conserving therapy,
typically with lesions <40mm and clear margins 21mm

Intervention excision alone, excision plus radiation therapy (40-50 Gy)

Margin <1mm, 1- <10mm, 210mm, patients with reexcision without DCIS
were scored as 10mm

Follow up mean: 88 months
Results

Margin  Results Author’s lusion
overall  The differences between the local disease
free survival curves for the 3 margins are \N

significant (p<0.0001) . N
Margin width is the most important AsTgarg thldth
predictor of the USC/VNPI score / excell ; gl

predictor of local recurrence Shability of local

<1mm Different local recurrence free surviyal rectf’rerael:ézse 1mm
depending on treatment (p<0.0001);2:6fold margins are

increased risk of recurrence

1-9mm  Different local recurrence free i Qf:uigugreng i
depending on treatment (px0.08); 25fold removal of DCIS
increase in risk o.f I_ocal re ncertor Yy
patients with excisign alénghcompared to

olus radiation ‘ local recurrences in

- tient ith
210mm No different local r pmaalrzri]nz\gfl >10mm

depending on e n.s.) that the effect of
radiation therapy is
of little practical
importance.

decreased to 3% by
n therapy (but n.s.)
Tumour size groups and age groups n.s.

differences

General comments publication contains 24 graphs but few raw data, table 4
not extracted as unclear what was depicted / compared. It is possible that
there is overlap with the patients reported in Silverstein et al. (1999)
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Denoux Y, Marnay J, Crouet et al (2001). Evaluation of predictive factors,
particularly the Van Nuys index, of local recurrence in ductal carcinoma
in situ of the breast: study of 166 cases with conservative treatment and
review of the literature. Bulletin du Cancer, 88(4), 419-425.

Design Case series Evidence level 3 Country France
Population N=166 patients with DCIS
Intervention lumpectomy + radiotherapy (6 patients lumpectomy only)

Margin excision presumably aiming at 10mm, histological slides and shames
analysed, <1mm, 1-9mm, =10mm as proposed by the Van Nuys index

Follow up median: 75 months, range: 16-263, Syr, 10yr

Results
Margin Results Author’s cogCllision
overall Margin width did not predict local .
recurrence (n.s.) 'V'ar.g”.‘ th. Qe
<imm  16/82 with local recurrence [20%)] SELEEL 1y, “En CEwil
93% without local recurrence at 5yrs pr i e BUTETES
u Id be noted

82% without local recurrence at 10yrs
1-9mm  5/70 with local recurrence [7%)]
=210mm 0/14 with local recurrence

100% without local recurrence at 5y

1%(?) without local recurrence at 1

that of the
patiemts with margins
> m developed a
local recurrence.

General comments published in French;@ported in table Il, 100% is

more likely; there appear to be sever& issing in table I

&b
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Silverstein MJ, Lagios MD & Groshen S (1999). The influence of margin
width on local control of ductal carcinoma in situ of the breast. New
England Journal of Medicine, 340(19), 1455-1461.

Design Cohort study Evidence level 2 Country USA
Population N=469 patients with DCIS treated with breast conserving therapy

Intervention excision alone, excision plus radiation therapy; treatment
depending on patient and physician’s choice

Margin <1mm, 1- <10mm, 210mm as established by direct measurement or
ocular micrometry

Follow up mean: 81 months
Results

Margin  Results Author’s lusion
<imm  34/112 experience local recurrence [30%)]
probability of recurrence within 8yrs for \

excision alone: 0.58, excision plus
radiation: 0.30
RR excision alone vs plus radiation: 2.54

(p=0.01)
[Z1mm]  [41/357, 11%)]
1- 38/224 experience local recurrence [ %]
<10mm probability of recurrence within 8yr

adiation does not
lower the
recurrence rate

excision .alone: 0.20, excision among patients with
radiation: 0.12 o [
RR excision alone vs plus faei *1.49 widge margins
(n.s.) - (=10mm).

=210mm  3/133 experience lo

nce [2%)]

probability of recur in 8yrs for
excision alone; Ision plus
radiation:

RR excisio s plus radiation: 1.14

General comments 2'Sites. It is possible that there is overlap with the
patients reported in Silverstein & Buchanan (2003); the patients with =10mm
are followed up in Macdonald et al. (2006)
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Silverstein MJ, Beron P & Lewinsky BS (1997). Breast conserving
therapy for ductal carcinoma in situ: The Van Nuys experience with
excision plus radiation therapy. Breast Journal, 3(3 suppl), 36-41.

Design Case series Evidence level 3 Country USA

Population N=185 patients with DCIS treated with local excision and
radiation therapy

Intervention excisional biopsy, reexcision became routine, radiation therapy
Margin <1mm, 1-9mm, =10mm
Follow up median: 90 months

Results
Margin  Results Author’s conclusion
<imm  25% with recurrence Local recurrence probabilitses
[Z1mm] [15/124, 12% with as margin width increasgs, na @
recurrence] margins amongst other fagtorsumay
1-9mm  15% with recurrence aid in selecting whieh % benefit
>10mm 3% with recurrence from radiation thefe

General comments 2 sites. It is possible that therefis oyerfapsith the
patients reported in Silverstein et al. (1999). Cosmetic rgsults were assessed
but not reported
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Boland G, Chan KC, Knox WF & Bundred NJ (2001). Comparison of
margin status with van Nuys index to predict recurrence of ductal
carcinoma in situ after breast conserving surgery. British Journal of
Surgery, 88, 41.

Design Case series (regression) Evidence level 3 Country UK

Population N=228 patients treated with breast conserving surgery for unifocal
DCIS

Intervention breast conserving surgery
Margin close: <1mm, not close: >1mm
Follow up median: 48 months

Results

Margin Results Author’s conclliSion
overall Excision margin was associated with Close res ct
ipsilateral recurrence (p<0.001) are a bettefypred

<imm 36.9% with ipsilateral recurrence \N

>1mm 5.8% with ipsilateral recurrence

General comments Abstract only. It is possible that'these gpatients are also
part of Boland et al. (2003) and in parts of Chafyet al. (2

228



Hetelekidis S, Collins L & Manola J (1999). Predictors of local recurrence
following excision alone for ductal carcinoma in situ. Cancer, 85 (2), 427-
431.

Design Case series (multivariate analysis) Evidence level 3 Country USA

Population N=59 patients diagnosed with DCIS and negative margins of
excision on review

Intervention excision alone, re-excision, (no radiation therapy)

Margin histologic slides, negative (>1mm), close (€1 mm), (positive margins
excluded)

Follow up median: 95.5 months, range: 34-141

Results
Margin Results Author’s conclusion
overall Margin size — local %
recurrence: n.s. Margin status and ea de
<stmm  25% actuarial 5yr local may be useful jesidentiffypatients
recurrence with DCIS wh %\ managed
>imm 8% actuarial 5yr local with excisi O

recurrence

General comments -
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Yau TK, Chan K, Chan M et al. (2006). Wide local excision and
radiotherapy for the treatment of ductal carcinoma in situ of the breast:
The Hong Kong experience. Clinical Oncology, 18, 447-452.

Design Case series (regression) Evidence level 3 Country China

Population N=75 consecutive women with DCIS treated with wide local
excision and radiotherapy

Intervention excision + radiotherapy, tamoxifen possible but not standard
(no interstitial brachytherapy, no regional node irradiation, no chemotherapy)

Margin close (s2mm but negative) vs >2mm
Follow up median: 5.1 years, range: 2-10.7
Results

Margin  Results Author;
conclu
overall  Both groups differed in 5-yr actuarial local Wideyloc

failure free rate (p=0.02) and
therapy
At 5yr follow-up all patients were still aliv ars a
dsonable

lternative, efforts
are needed to

All women had good to excellent cosmetic
scores (physician rating)

<s2mm  3/20 patients with local failure [159 achieve
77% 5yr actuarial local failure f cosmetically
HR 9.083 (p=0.056) acceptable

>2mm  1/55 patients with local fai tumour free

98.2% 5yr actuarial loc ree rate margins greater
than 2mm.
General comments mean an r limit of applied margins unclear
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Kell MR & Morrow M (2005). An adequate margin of excision in ductal
carcinoma in situ: 2mm plus radiotherapy is as good as a bigger margin.
BMJ, 331(7520), 789-790.

Design Non-systematic review Evidence level 4 Country USA
Population patients with DCIS, entire review on margins
Intervention excision + radiotherapy

Margin clear vs positive, 2mm vs >10mm, 0-1mm, 1-2mm, 22mm, 5mm, 1-
10mm also cited

Follow up treatment failure, 10yrs
Results

Margin Results Author’s

usion
overall -Definitions of negative vary, e.g. no tumour cells %
on the ink, 2mm free \

- Excisions of 5mm free seem unlikely to leave
DCIS, even in patients with discontinuous grO\Q

smaller margins may be appropriate for p

differentiated DCIS Free

- further disease is related to resectiQn margi margins
(Neuschatz et al. 2002 cited) should be

- there is no difference between pati ith 10mm  obtained,
margins and 1-10mm marglns d with when
surgery and radlotherapy ., 1999 radiotherapy
cited) is given

- the only benefit of >10 e in Iow risk <2mm is as
patients in whom ra ay be avoided but  good as

this is not empiricall d (Wong et al., 2003 >10mm;

cited) there is an

- radiother s the risk of local recurrence extremely
even in stu ai«Only look at negative margins low risk of
without g Margin width (3 studies cited death due to
including RTC trial) breast

- Radiotherapy with a margin of 2mm can achieve cancer
excellent local control (Solin et al., 2005) associated

- there is no convincing evidence that larger margins  with DCIS.
confer better rates of local control [presumably] than
radiotherapy

- large margins lead to a greater deformity to the

breast and patients will suffer a worse cosmetic

outcome (1 study cited)

General comments doesn’t cite the American consensus conference but
cites other studies from 1999
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Neuschatz AC, DiPetrillo T, Steinhoff M et al. (2002). The value of breast
lumpectomy margin assessment as a predictor of residual tumor burden
in ductal carcinoma in situ of the breast. American Cancer Society,
94(7), 1917-1924.

Design Case series (multivariate analysis) Evidence level 3 Country
USA

Population N=253 patients with DCIS treated with lumpectomy and
reexcision, (microinvasion excluded)

Intervention initial excision, lumpectomy or reexcision, reexcisions typically
for margins £2mm; excision with normal margin of 5mm or more

Margin closest initial excision margin to DCIS specimen edge as measured
by micrometer; positive focal margin (single microscopic focus in one
histologic section), positive minimal (involvement in one low powefgield or 2-4
sections at one geographic edge), positive moderate (2-4 LPF / p in 5-7
sections), positive extensive (=5 LPF / 28 sections), negative @x1m ative
1-2mm, negative >2mm \

Follow up ?
Results

Margin Results thor’s conclusion
overall Margin status significantly predict
presence of residual tumours in r ion

specimen (p<0.0001)
Margins significantly predli
of medium / large residu

ultivariate
analyses)

Positive- 85% with tumour

extensive

Positive  68% with

moderate

Margin status is the
most important
predictor for the

Positive  46% Wj reexcision presence and the
mlnl_mal . : _ amount of residual
Positive  30% with tumour in reexcision disease.

focal
positive  63% with tumour in reexcision
11% with microscopic, 37% small, 10%
medium, 5% large residual tumour
0-1mm 41% with tumour in reexcision

>1-2mm  31% with tumour in reexcision

>2- 0% with tumour in reexcision

10mm

negative  63% no residual tumour, 10% with
microscopic, 19% small, 4% medium, 3%
large residual tumour

[Z1mm]  [4/23, 17% with tumour in reexcision]
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Goldstein NS, Kestin L & Vicini F (2000). Intraductal carcinoma of the
breast. American J of Surgical Pathology, 24(8), 1058-1067.

Design Case series (multivariate analysis) Evidence level 3 Country
USA

Population N=132 consecutive patients with mammographically detected
DCIS and inked final specimen margins treated with breast conserving
therapy

Intervention local excision + radiation

Margin slide review, unknown (specimen fragmented or edges not inked),
negative (all DCIS ducts more than 0.2cm away from inked margin edge),
close (at least one DCIS duct within 0.2cm but margin did not transect DCIS
duct), focally positive (margin edge transacted DCIS duct), multifocal positive

(margin transacted by =2 DCIS separated by 25cm or positive maggig on =2
slides) %

Follow up median: 84 months, range: 9-170.4, 78% followed O at
years, 22% followed for at least 10 years

5

Results
Margin Results thor’s
conclusion
Overall Margin status was not associated Wwiih true

recurrences or marginal miss or @
recurrence rates in uni- or m - S

analyses (n.s.)

No difference in true rec& g"or marginal
miss between patientsgWwitlh, né@ative, close or
positive final marg 0 @ ents with 25
DCIS ducts or ter ddct lobular units with
cancerisation

(n.s.)
Multifocal 0/11

near final margin

Margin status is
not associated

ecurrence

positive 1 wif Isewhere Withl thed
Unifocal  1/5 pati ith recurrence analyse
outcomes.

positive 0 with carcinoma elsewhere
positive  1/16 patients with recurrence
1 with carcinoma elsewhere
>0-2mm  2/25 patients with recurrence [8%)]
1 with carcinoma elsewhere [4%)]
>2mm 4/88 patients with recurrence [5%)]
2 with carcinoma elsewhere [2%]
unknown 2/3 patients with recurrence
0 with carcinoma elsewhere

General comments data may be open to alternative interpretation: there
were only few patients with recurrences that could enter the analyses, close
margins have almost twice the recurrence rate compared to wide margins (8%
vs 4.5%). The patients may also be included in parts in Goldstein et al. (1998)
and Goldstein et al (1999)
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Goldstein NS, Lacerna M & Vincini F (1998). Cancerization of lobules and
atypical ductal hyperplasia adjacent to ductal carcinoma in situ of the
breast: Significance for breast conserving therapy. American J of
Clinical Pathology, 110(3), 357-367.

Design Case series Evidence level 3 Country USA

Population N=94 consecutive patients with mammographically detected
DCIS treated with breast conserving therapy

Intervention local excision + radiation

Margin final pathology margin; unknown (specimen fragmented or edges not
inked), negative (all DCIS ducts more than 0.2cm away from inked margin
edge), close (at least one DCIS duct within 0.2cm but margin did not transect

DCIS duct), focally positive (margin edge transacted DCIS duct), ifocal
positive (margin transacted by 22 DCIS separated by 25cm or po argin
on 22 slides)

followed for = 10 years

Follow up median: 78 months, range: 9-146, 70% followémears, 22%

Results

Margin  Results Author’s
conclusion

overall  Final margin status was not associ jth

true or recurrence elsewhere &
positive No recurrence
>0- 3/16 patients with true recufr

DCIS may be

2mm recurrence elsewhere [ 5 .
3/6 patients with in Wh e recurrence / gi?se gg ?ftely
marrg|.rr11atlhr_mssr re hcarcinoma developed atypical ductal
were in this gro : hyperplasia and
2/3 patie rrence elsewhere was in DCIS or
this margin g0 R
. tion of
>2mm  3/69 p e recurrence, 2/69 with Ic;)abnuc;ggsaand
recurrenceselSewhere [4%, 3%] DO 210 el
3/6 patients with in whom a true recurrence / the margin.

marginal miss recurrent carcinoma developed
were in this group

2/3 patients with recurrence elsewhere were in
this margin group

General comments it is likely that these patients are also included in
Goldstein et al. (2000), there may be overlap with Goldstein et al. (1999)
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Holland P, Gandhi A, Knox WF et al. (1998). The importance of complete
excision in the prevention of local recurrence of ductal carcinoma in
situ. British Journal of Cancer, 77(1), 110-114.

Design Case series Evidence level 3 Country UK

Population N=129 women with localised screen-detected DCIS (including
microcalcifications, mammographic mass lesions, in the majority impalpable)
treated with breast conserving surgery

Intervention excision, involved margins underwent reexcision regardless of
cavity shavings, some received also tamoxifen or breast irradiation or a
combination of the two

Margin specimen or cavity shavings, clear (DCIS >1mm from any inked
margin), involved (DCIS at any inked margin), close (DCIS <1mm from any

inked margin)
Follow up every 3 months in the first year then annually, stud p%
months \

Results

Margin  Results nclusion

overall Ipsilateral recurrence was related to
margin status (p<0.001)

positive No recurrence

stmm  36% with recurrence

ocal yelapses often
repggsent residual DCIS
rather than true
ecurrence, cavity
@e shavings are ineffective
in ensuring complete

excision, 10mm margins
around screen detected

lesions are
recommended.

of all 12 recurrences 10 oc
patients
>Iimm 2% with recurrence

Of all recurrences rin these

patients

General comments
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Cheng L, Al-Kaisi NK, Gordon NH et al. (1997). Relationship between the
size and margin status of ductal carcinoma in situ of the breast and
residual disease. Journal fo the National Cancer Institute, 89(18) 1356-

1360.

Design Case series (multivariate) Evidence level 3 Country USA

Population N=232 consecutive patients diagnosed with mammary DCIS
initially presenting with mammographic abnormality, palpable mass or other

symptoms

Intervention excision, subsequent mastectomy, some with reexcision, some

radiation therapy

Margin positive (tumour extending to or transacted by inked margin), close
(tumour =1mm or transacted by inked margin), negative (>1mm from margin)

in histologic biopsy specimen
Follow up median: 45 months, range: 3-171
Results

Margin  Results

overall Residual disease was associated with
positive margins in univariate (p<0.001)
and multivariate analyses (p=0.04);
OR for risk of residual disease 2.2 fQf
patients with positive margins (Cl: @
4.55) compared to <1mm or >1
margins Q
residual disease risk for ﬂm ins
was not different from t >9mm
(n.s.)

positive 39% with re

<1mm 19%

>Tmm 14% with“esidual disease

ndent predictors
ofYesidual disease,
small tumours with
negative margins carry
a low risk of local
failure and can be
treated with
lumpectomy, large
tumours pose a risk of
residual disease
independently of
margin status and
additional adjuvant
therapy may be
indicated.

General comments
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Sahoo S, Recant WM, Jaskowiak N et al. (2005). Defining negative
margins in DCIS patients treated with breast conservation therapy: The
University of Chicago experience. The Breast Journal, 11(4), 242-247.

Design Case series (multivariate analysis) Evidence level 3 Country USA

Population N=103 consecutive patients with DCIS treated with breast

conserving therapy and radiation therapy

Intervention excisional biopsy and external beam radiation (46 GY median

plus boost therapy)

Margin final margins on slide review, positive (DCIS focus touched or was
transacted at inked margin), close (<1mm, 1-5mm, >5mm of uninvolved
breast tissue from inked margin), free (negative but distance not known)

Follow up 63 months, range: 7-191, 5yrs
Results

Margin Results

5 had positive margins, 3 margins <1im

con ion
overall Of the 13 patients that showed a recurrenceQ

free margins, 2 with 1-5mm margins, 1 With
>5mm

Positive margin status was a pred % local
recurrence (p=0.008) compar atlother in
univariate analyses, the sulr. iaves of
patients with positive ma& are to
negative margins diffe ignificantly;
positive margin co all negative was
a predictor in mult nalyses with HR:

0.16 (Cl: 0.04-Q:6

positive  31% wit rrence
Clear 20% wi rrence
but

unknown

<1mm 8% with local recurrence

1-5mm 10% with local recurrence

>5mm 4% with local recurrence

[21mm]  [3/42, 7%]

Excellent local
control can be
achieved by
obtaining
microscopically
negative
margins and
radiation
therapy.

General comments
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Vicini FA, Kestin LL, Goldstein NS et al. (2001). Relationship between
excision volume, margin status, and tumor size with the development of
local recurrence in patients with ductal carcinoma in situ treated with
breast conserving therapy. Journal of Surgical Oncology, 76, 245-254.

Design Case series (multivariate) Evidence level 3 Country USA

Population N=146 patients treated for DCIS with lumpectomy followed by
radiation therapy with complete pathological review (no invasive carcinoma,
no microinvasion)

Intervention excision + breast irradiation, reexcision due to close (£2mm),
positive, or uncertain margins

Margin pathology margin; unknown (specimen fragmented or not inked),
negative (no DCIS within 0.2cm of inked margin), close (DCIS within 0.2cm

but margin did not transected), unifocal positive (single DCIS duct sacted
at margin), multifocal positive (margin transacted by =2 ducts sep y

=5cm or positive margin on 22 slides)
Follow up 5yr, 10yr; every 3 months for 2 years, 6-mont afte

Results

Margin Results Author’s
conclusion
overall close or positive margins combinediand cloSe,

positive or uncertain margins co @ differed in

ipsilateral breast failures comparedNige=2mm

margins in univariate an e "a ).24, p=0.09) but

not multivariate analysesa&

Close or positive margifiSieompared to >2mm was

associated with a HR of ,’ (p=0.03) for true

recurrences / ma s in a multivariate

analysis, the ding values for all negative

margins were f 2.59 (p=0.07) for ipsilateral

breast fai for true recurrences / marginal Margin

miss status

Close ifive or uncertain margins differed in true  alone may

recurrences / marginal miss compared to <5mm be

(p=0.24, p=0.09) suboptimal

Patients with reexcision and negative margin in defining

differed from patients with reexcision and close or excision

positive margins in ipsilateral breast failure adequacy.

incidences (p=0.02) and true recurrences (p=0.003)
Close or 11.6% with ipsilateral breast failure at 5yrs, 14.7%
positive  at 10yrs, 9.5% true recurrence at 5yrs, 12.6% at
10yrs;
Patients with reexcision: 23.4% with ipsilateral
breast failure at 5yrs, 32% at 10yrs, 23.4% true
recurrence at 5yrs, 32% at 10yrs
Close / 15.9% with ipsilateral breast failure at 5yrs, 18.7%
positive / at 10yrs, 14% true recurrence at 5yrs, 16.9% at
uncertain  10yrs
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>2mm

7.4% with ipsilateral breast failure at 5yrs, 9.3% at
10yrs, 4.4% true recurrence at 5yrs, 6.3% at 10yrs;
Patients with reexcision 7% with ipsilateral breast
failure at 5yrs, 9.4% at 10yrs, 4.3% true recurrence
at 5yrs, 6.8% at 10yrs

2-5mm 9.1% with ipsilateral breast failure at 5yrs, 9.1% at
10yrs, 9.1% true recurrence at 5yrs, 9.1% at 10yrs
>5mm 6.8% with ipsilateral breast failure at 5yrs, 9.1% at
10yrs, 2.7% true recurrence at 5yrs, 5% at 10yrs
other Negative margins at reexcision showed 7%

ipsilateral breast failure at 5yrs, 9.4% at 10yrs,
4.3% true recurrence at 5yrs, 6.8% at 10yrs; Close
or positive margins at reexcision showed 23.4%
ipsilateral breast failure at 5yrs, 32% at 10yrs,
23.4% true recurrence at 5yrs, 32% at 10yrs

General comments these data have to be regarded with caution Q 0 the
various groupings of patients and varying definitions of marginiistatu @
multiple subgroup analyses mistakes in the data extraction cannogbe ruled

out

J,

<
S
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Rodrigues N, Carter D, Dillon D et al. (2002). Correlation of clinical and
pathologic features with outcome in patients with ductal carcinoma in situ
of the breast treated with breast conserving surgery and radiotherapy.
International Journal of Radiation Oncology, Biology, Physics, 54(5),
1331-1335.

Design Case series Evidence level 3 Country USA

Population N=230 patients with DCIS treated with breast conserving surgery
plus radiotherapy, margin status was only known for 42% of the patients

Intervention local excision + radiotherapy, 9% also hormonal therapy

Margin positive (DCIS extended to margin edge), close (DCIS present <2cm
from margin edge), negative (DCIS >0.2cm from margin edge or no tumour in
reexcision)

Follow up median: 8.2 years; 3-6 months for 2-3 years then ever

Results

Margin Results

nclusion

overall Ipsilateral breast tumour recurrence rat

not differ between patients with close / ositive or close

positive margins compared to negative / margin status

unknown margins was not a
unknown 9/97 with recurrence significant
positive  0/8 recurrences predictor of local
<2mm 3/22 with recurrence [149 relapse.

>2mm 5/103 with recurrence [5%

General comments
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Ratanawichitrasin A, Rybicki LA, Steiger E et al. (1999). Predicting the
likelihood of residual disease in women treated for ductal carcinoma in
situ. J Am Coll Surg, 188(1), 17-21.

Design Case series (multivariate analysis) Evidence level 3 Country USA

Population N=112 patients who had undergone 2 or more operations for DCIS
(i.e. ‘consecutive paired interventions e.g. excision — reexcision’), including
patients with microinvasion, (invasive cancer excluded)

Intervention excision biopsy, reexcision, subsequent reexcision, subsequent
simple mastectomy, subsequent modified radical mastectomy

Margin surgical margin, positive (tumour found at the margin), close (€2mm),
negative (>2mm), unknown (margin status not reported)

Follow up [probably] within 21 months

Results
Margin Results th
co

usion
overall OR for residual disease: 7.7 (positive, p=0.0
8.3 (unknown, p=0.046), 3.5 (<2mm, n. ositive or
compared to >2mm in multivariate analysis unknown biopsy
(univariate analysis similar) margins are
unknown 50% with residual disease associated with
positive  58% with residual disease higher risk of

<2mm 31% with residual disease residual DCIS.
>2mm 17% with residual diseas
General comments
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Sigal-Zafrani B, Lewis JS, Clough KB et al. (2004). Histological margin
assessment for breast ductal carcinoma in situ: precision and
implications. Modern Pathology, 17, 81-88.

Design Case series Evidence level 3 Country France

Population N=89 patients with screen detected DCIS (including DCIS +
microinvasion), unifocal disease with <3cm on mammography and wide
excision followed by reexcision

Intervention excision (aiming at complete removal of microcalcifications and/or
mass) + reexcision or mastectomy, reexcision was performed when the lesion
could be performed without leaving a major deformity, if not, mastectomy was
recommended

Margin reexcision due to involved or close margins (<2mm), slices analysed in
lose with

(21<15mm of inked surface involved with tumour, extensive i

involvement (<1mm of inked surface involved with tumour, m% ement
(215mm of inked surface involved with tumour)

Follow up operations presumably close together

Results
Margin Results Author’s
conclusion
overall Presence of residual tumo ed
strongly with initial margi us (p=0.006)
Margin status predicte& unt of
residual tumour (p=0"-
Patients with gfeate olvement were
more likely d up with a mastectomy
(p=0
Positive 94% wi al tumour (33% small, 61%
>15mm la Margin status can
involvement be used to predict
33% subsequent mastectomy, 9% further  the presence and
excision amount of
Positive 71% with residual tumour (30% small, 40% residual tumour
21<15mm  large) and guide
involvement management
37% subsequent mastectomy, 32% further  decision.
excision
Positive 67% with residual tumour (56% small, 11%
<imm large)
involvement
9% subsequent mastectomy, 11% further
excision
<1imm 45% with residual tumour (27% small, 18%
large)
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21% subsequent mastectomy, 28% further
excision

>1mm 44% with residual tumour (11% small, 33%
large)

0% subsequent mastectomy, 20% further
excision

General comments
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Vargas C, Kestin L, Go N et al. (2005). Factors associated with local
recurrence and cause specific survival in patients with ductal carcinoma
in situ of the breast treated with breast-conserving therapy or
mastectomy. Int. J. Radiation Oncology Biol. Phys, 63(5), 1514-1521.

Design Case series (multivariate) Evidence level 3 Country USA
Population N=405 patients with DCIS

Intervention lumpectomy alone, lumpectomy + radiation therapy (median
45@Gy), subsequent mastectomy, subsequent radiation therapy

Margin recorded for initial biopsy and reexcision, positive or close (S2mm from
margin), negative (>2mm from margin), uncertain (not inked or fragmented
specimen)

Follow up median: 7 years, mean: 6.1 years

Results
Margin  Results N

oneglusion
overall Margin status was related to an increase in lose or

ipsilateral recurrences (p=0.02) and true sitive margins
recurrences / marginal miss (p=0.004), p@siti¥e / " are associated
<2mm was also a risk factor in multiyariate with ipsilateral
analyses with a HR of 3.65 (p=0.007j)using the  breast tumour
categories positive, close, negative idely recurrence,
negative was also a predictor i ate local therapy
analysis (HR1.82 per groug optimisation is

positive 13% with ipsilateral recurref@ e crucial to

/ £2mm _recurrence / margin is Jrs, 22% at 10yrs  improve local

>2mm 4% with ipsilateral réurreficg at 5yrs, 9% at control and
10yrs; 3% true rec marginal miss at cause specific

Syrs, 7% at 10yssw survival.

General comments data w tion under the assumption that these were
initial margin datagit is p@ssible that some of the included patients were also
part of Goldstein e (1998)
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Boyages J, Delaney G & Taylor R. (1999). Predictors of local recurrence
after treatment of ductal carcinoma in situ. A meta-analysis. Cancer,
85(2), p616-628.

Design Meta-analysis of observational studies Evidence level 4 Country
Australia

Population includes a section on resection margins and cites a number of
relevant studies

Intervention conservative surgery alone, conservative surgery +
radiotherapy, mastectomy

Margin differentiates clear vs positive, <1Tmm, >1mm
Follow up treatment failure as well as long term survival

Results
Margin Results Auth
conclu

overall - there is no general consensus on what
constitutes an adequate margin
- most recurrences occur in the immediat
vicinity of primary surgical site suggestingitha tients who
recurrences arise from remaining tumour cell may be suitable
i.e. incomplete surgical excision (15 referenc for conservative

- the presence of positive or close @ surgery alone

increases the risk of local recurr may be those
irrespective of radiation the y%dies cited) with low grade

- margin status and the Iike& esidual lesions with little
disease are correlated (145tue Or N0 necrosis,

- ‘free’ should be dif igtedYe.g. >1mm, and with clear
<5mm, 210mm surgical

- margin measurgig one cannot guide margins.
decisions, rs and modalities, e.g.

presence of ation, use of post-biopsy

be considered

General comments
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Tunon-de-Lara C, deMascarel I, MacGrogan G et al. (2001). Analysis of
676 cases of ductal carcinoma in situ of the breast from 1971 to 1995.
Am J Clin Oncol, 24(6), 531-536.

Design Case series (includes 4 distinct cohorts)

France

Evidence level 3 Country

Population N=676 patients with DCIS, (contralateral infiltrative carcinoma

excluded)

Intervention surgical biopsy / gross excision of primary tumour alone or
excision + radiation therapy (50Gy), mastectomy, subsequent mastectomy,
subsequent axillary lymph node dissection, subsequent radiation, subsequent
lumpectomy

Margin histological sections analyses, free vs invaded margins

Follow up median: 86 months, range: 8-164, in subgroups medi
85.7, 78.8, 237*, 67.6 months

a%vup

Results \
Margin  Results Q Author’s
conclusio
n
overall Invaded margin status was predictivg of recufrgfice
(p=0.0073)
free 38/312 relapses
lumpectomy alone (n= 192 es (16
noninvasive, 12 invasive), @currences 3
axillary node recurrences,
8-144 months de ay
breast cancer speeifiC @ . : 0.52% Zrmepﬁ:;?s
5yr local recurre g€ rate: 89%, 10yr: 83% e the
10yr overall T
clear
margins;
breast
breast cancer specific death: 0 fna: rct::I:t
5yr local recurrence free rate: 98.1%, 10yr: 87.8% is y
10yr overall survival: 96.9% extremely
invade 12/51 relapses o
d lumpectomy alone (n=15): 53% relapses (3 regardles
noninvasive, 5 invasive), 8 local recurrences in same = e
quadrant as original lesion, 0 axillary node recurrences, R
0 metastasis )

8-60 months delay

breast cancer specific death: 13%

5yr local recurrence free rate: 51.4%, 10yr: -

10yr overall survival: 100%
lumpectomy + radiation (n=36): 11% relapses (2
noninvasive, 2 invasive), 4 local recurrences in same

quadrant as original lesion, 0 axillary node recurrences,

246



0 metastasis
10-31 months delay
breast cancer specific death: 0
5yr local recurrence free rate: 89%, 10yr: -
10yr overall survival: 100%

General comments 12% of patients also included in EORTC trial; *as stated
in table 6; the survival data cannot be attributed to the treatments excision
alone or excision + radiation as patients received further treatments (including
mastectomies) when recurrences occurred
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Solin LJ, Fourquet A, Vivini FA et al. (2005). Long-term outcome after
breast-conservation treatment with radiation for mammographically
detected ductal carcinoma. Cancer, 103(6), 1137-1146.

Design Case series (multivariate analysis) Evidence level 3 Country USA

Population N=1003 women with unilateral mammographically detected DCIS
(no microinvasion)

Intervention breast conserving surgery, definitive breast irradiation
(24000c@Gy), (no adjuvant systemic chemotherapy or hormonal treatment)

Margin final pathology margin from reexcision or excision, reexcision in 47%
(most commonly for positive margins or residual microcalcifications), negative
(no tumour identified >2mm or 22mm); positive (tumour identified), close
(2mm, <2mm 2-3mm or 3mm as defined at individual institution)

Follow up median: 8.5 years, mean: 9 years, range: 0.2-24.6, 87 3 alive
and available at 5yrs, 363/1003 at 10yrs, 68/1003 at 15 years

Results \
Margin Results uthor’s

nclusion
overall Final pathology margin status is associatedWith
local recurrence in univariate (p=0,024) as
as multivariate analyses (p=0.0026 Age =50yrs and
negative margin was associated er negative
local recurrence (p=0.0026) margins are

negative 4% local failure at 5yrs, 8%
close 7% at 5yrs, 13% at 10yr,

associated with
a decreased

nargin (p=0.027) risk of local
failure.

positive  11% at Syrs, 15%
HR 3.35 for local fa
margin (p=0.0008

unknown 6% at5 "

General comme
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Bijker N, Peterse JL, Duchateau L et al. (2001). Risk factors for
recurrence and metastais after breast conserving therapy for ductal
carcinoma in situ: Analysis of European Organization for Research and
Treatment of Cancer Trial 10853. Journal of Clinical Oncology, 19(8),

2263-2271.

Design RCT (not randomised to margin status) Evidence level 1- Country

Europe

Population N=1010 women from 46 institutes enrolled in EORTC DCIS

Intervention excision alone vs excision + radiotherapy (47-55 Gy); excision
was performed often together with reexcision of the biopsy cavity after
diagnostic excision by shaving, margins were considered free if no DCIS was

found in the multiple reexcision specimen

close/involved; inking was mentioned in 25% of specimen

Margin pathology report, free with or without further specifications%

Follow up median: 5.4yrs

N

Results
Margin Results hor’s
nclusion
overall Margin status was associated with Jocal
recurrence in univariate (p<0.0223
multivariate analyses (p=0.0008)
HR for unknown / close / invol ns
compared to free margingg 2. 1.35-
3.16, multivariate analysix
The time to local re iffered between
the 4 groups excig tion-free margin,
excision-free g cision+radiation- Involved, close,
involved/gons ed margin, excision- or nonspecified
involved/n ed margin (p=0.0003, margins are
Kapl es) related to the
free 15% loc rrence with further specified risk of
margins, 13% for free margins but not further  recurrence;
specified, HR: 1.36 and 1.07 radiotherapy
the group receiving excision only 18% or 14% cannot
experienced local recurrences, the excision + compensate for
radiotherapy group had a 12% recurrence involved
rate margins.
Close/  24% local recurrence, HR: 2.01

involved the group receiving excision only 32%
experienced local recurrences, the excision +
radiotherapy group had a 16%* recurrence
rate

unknown 28% local recurrence, HR: 2.11
the group receiving excision only 33%
experienced local recurrences, the excision +
radiotherapy group had a 22% recurrence
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rate

General comments multi-site; * the discussion implied that the recurrence
rate was 20%; more information on excision and margin definitions were
taken from the excluded paper by Bijker, Rutgers et al. (2001)
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Goldstein NS, Kestin L. & Vicini F (1999). Pathologic features of initial
biopsy specimens associated with residual intraductal carcinoma on
reexcision in patients with ductal carcinoma in situ of the breast referred
for breast conserving therapy. American Journal of Surgical Pathology,
23(11), 1340-1348.

Design Case series (multivariate analysis) Evidence level 3 Country
USA

Population N=98 patients with pure DCIS undergoing biopsy and reexcision
with available inked initial biopsy specimen

Intervention biopsy, reexcision
Margin negative / close, unifocal positive or multifocal positive in initial biopsy

Follow up median: 84 months, range: 9-170.4, 78% followed for at least 5
years, 22% followed for at least 10 years

Results
Margin Results AUtheg's
nclusion
overall negative, close or unifocal positiv
margins vs multifocal positive mafgin
showed differences in the presence o
DCIS (p<0.01)
there was no difference bet :
negative or close versusgmi Multifocal
positive margins (n.s. [/ positive margins
there was no differefieg betWeen are associated
negative versus omBositive with the
presence of and
an increasing
margins was amountof
jth increasing number of residual DCIS in
IS on reexcision (p<0.01;  Feexcision
iVariate analysis) specimens; the
multifocal DCIS at reexcision more DCIS and
positive near the margin,
unifocal 33% with DCIS at reexcision the greater the
positive chance of
close or 56% with DCIS at reexcision Increasing
positive aDrg(ljng I'?f
gﬁ)gszti(\)/;e, 42% with DCIS at reexcision adjac ejrrlttbfeast.
unifocal
positive
negative or 45% with DCIS at reexcision
close
negative 43% with DCIS at reexcision

General comments The patients may also be included in parts in Goldstein
et al. (1998; 2000)
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Silverstein, MJ, Gierson ED, Colburn WJ, et al. (1994). Can intraductal
breast carcinoma be excised completely by local excision? Clinical and
pathological predictors. Cancer, 73(12), 2985-2989.

Design Case series Evidence level 3 Country USA

Population N=181 patients with DCIS and excisional biopsy and subsequent
reexcision or mastectomy

Intervention biopsy designed to remove lesion with excision leaving a rim of
normal appearing tissue, subsequently reexcision or mastectomy

Margin microscopically differentiated between clear and positive
Follow up study period 14 years

Results
Margin  Results Author’s :%
overall  Positive initial biopsy margins can predict \3

whether residual DCIS can be found at .

reexcision or mastectomy (p<0.0001) uat xcision
ay béthe most
pegtant cause of

failure.

Tumour size was a predictor for DCIS
independently of margin status
positive 76% with residual DCIS

clear 43% with residual DCIS

General comments
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Wong JS, Kaelin CM, Troyan SL (2006). Prospective study of wide
excision alone for ductal carcinoma in situ of the breast. Journal of
Clinical Oncology, 24 (7), 1031-1036.

Design Case series Evidence level 3 Country USA
Population N=158 patients with grade 1 or 2 DCIS

Intervention wide excision with or without reexcision, (no chemotherapy or
tamoxifen)

Margin histologic margin =1cm or a totally negative reexcision, reexcision if
initial margins <1cm or not assessable

Follow up study closed after 3 years of recruiting, 477 patient years
Results

Margin  Results Author’s conclusi
>210mm Study was closed to accrual at
158 patients because the number

Despite margins'ef at least
of local recurrences exceeded 7 P 9

before a total combined follow-u 10mm, lg€algcurrdnce rate
time of 100 patient years P is sub a en treated
. y withfexcisio one, the use

2.4% first site treatment failure per :

patient-year (5 year rate 12%); o el Sy el OF
recurrence of DCIS: in 69% of
patients, recurrence with invasive
disease: 31%

General comments - x ®_
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Macdonald HR, Silverstein MJ, Lee LA et al. (2006). Margin width as the
sole determinant of local recurrence after breast conservation in
patients with ductal carcinoma in situ of the breast. The American
Journal of Surgery, 192, 420-422.

Design Case series (includes 2 distinct cohorts) Evidence level 3 Country
USA

Population N=272 patients diagnosed with DCIS and treated with breast
conservation and margins of 210mm, (microinvasion excluded)

Intervention excision alone, excision plus radiation therapy (no tamoxifen or
other hormone therapy)

Margin =10mm, determined by direct measurement or ocular micrometry,
patients without DCIS at reexcision were scored 210mm

Follow up median: 53 months
Results

Margin  Results

=210mm 12/212 excision alone patients

experienced any recurrence, [6%] compares
o .
3 iﬁvasive recur);ences ’ AN el
alone with

13.9% probability of any
recurrence at 12yrs, 3.4% for
invasive recurrence
1/60 excision plus radiation

patients experienced an inyasi ated with radiation; the risk

f invasive recurrence is
extremely low.

12yrs

General comments most patigs
some overlap with Macdonaldigt alj§2005) and / or Silverstein & Buchanan
(2003) possible
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Cabioglu N, Hunt KK, Sahin AA et al. (2007). Role for intraoperative
margin assessment in patients undergoing breast conserving surgery.
Annals of Surgical Ocology, 14(4), 1458-1471.

Design Case series Evidence level 3 Country USA

Population sample of N=64 women diagnosed with DCIS undergoing primary
tumour excision included in population

Intervention wide local excision including complete primary tumour removal
plus adjuvant external beam radiation therapy, some received doxorubicin,
tamoxifen, reexcision mainly for positive or close margins, subsequent
mastectomy, level | and Il axillary lymph node dissection with or without
sentinel lymph node biopsy

Margin intraoperative assessment of gross tissue inspection, specimen

Results

radiography with or without frozen section
Follow up median: 6.4 years, range: 0.6-9.4; 5 years \%

Margin Results Author’sio
Overall DCIS patients with negative margins n WMiissessment

had a better 5yr |pS|I_ateraI ipyidentifying
recurrence free survival rate than
patients with persistent positive /
close margins after completion of al
surgical treatment (86% versus
98%, p=0.017)

cision and resulted in
excellent local control.

General comments table 3 not extraete number of patients with
particular margin width missin
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3.2 What is the role of mastectomy in patients with localised Pagets disease of the
nipple?

Short Summary
There is a small volume of literature relating to Paget's disease of the nipple, with
evidence comprising of mostly small retrospective, non-comparitive case series.

11 observational studies provide data on breast cancer recurrence in patients treated with
mastectomy or breast conserving surgery for Paget’'s disease (Sutton et al. 1999; Bijker et
al. 2001; Dixon et al. 1991; Duff et al. 1998; Howard et al. 1989; Nicolosai et al. 1996;
Polgar et al. 2002; Zurrida et al. 1993 Estabrook et al. 1996; Marshal et al. 2003). These
data appear to show higher rates of recurrence following breast conserving surgery
compared to mastectomy, but no study provided a statistical analysis.

In 3 out of 4 studies in which survival data were reported for both mastectomy and breast
conserving surgery, post-mastectomy breast cancer-specific survival was superior (Dixon
et al. 1991; Howard et al. 1989; Polgar et al. 2002; Sutton et al. 1999).

A single study statistically compared survival following mastectomy or breast conserving
surgery and found no statistical difference in breast cancer-specific survival at 15 years
following treatment (Chen et al. 2006).

Cosmesis was assessed in one study only (Marshall et al. 2003). The treating radiation
oncologist assessed cosmesis in 31 patients. These were rated as: excellent, 10 (32%; 4
patients underwent nipple reconstruction); good, 18 (58%); fair, 3 (10%). No data was
identified for quality of life, based on assessment with a specific instrument, as an outcome
in patients treated for Paget’s disease by mastectomy or breast conserving surgery.

PICO
Population Intervention Comparison | Outcome
Patients with | « Wide Local | Versus each | « Recurrence
localized Paget's | Excision (WLE) other «Disease Free Survival
disease of the « Overall survival
nipple - Mastectomy «Cosmesis

- Patient Acceptability

« Qaulity of Life

This PICO table was used to generate the search strategy used to search the literature for
this question, see Appendix A

Evidence Summary
There appears to be a relatively small literature base on Paget’s disease of the nipple and
for this reason no arbitrary threshold criteria were applied in selecting studies for appraisal.

The studies were predominantly small retrospective, non-comparative case series of which
15 reported on fewer than 50 cases. There was considerable heterogeneity in the
included studies in terms of population size, follow-up intervals, methods of reporting
disease recurrence and patient survival. For these reasons the results should be
interpreted cautiously.
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Of the outcome measures specified for this topic, recurrence (local/regional and distant
metastases) and/or survival (disease-specific and overall) were addressed by all studies.
Minimal information was reported on cosmesis (1 study) or post-operative complications
relevant to patient quality of life (1 study; protracted chest wall pain, chronic breast
infection and radiation dermatitis). No data were reported on patient acceptability.

The data appears to show higher rates of recurrence following breast conserving surgery
compared to mastectomy, but no study provided a statistical analysis.

Data on crude rates of survival following mastectomy or breast conserving surgery in
patients with Paget’'s disease comes from nine observational studies In three of four
studies that provided data on both procedures, survival was better in patients treated with
mastectomy. However there is no other visible trend in the data and no conclusions on
survival can be reliably made.

Disease-related events following surgical treatment for Paget’s disease of the nipple

Disease recurrence

Eleven observational studies provide data on breast cancer recurrence in patients treated
with mastectomy or breast conserving surgery for Paget’s disease (Figure 1, Figure 2).
These data appear to show higher rates of recurrence following breast conserving surgery
compared to mastectomy, but no study provided a statistical analysis. Study size is small;
9 of the 11 observational studies comprised less than 50 cases. Therefore due to the poor
quality of the data; no conclusions can be reliably drawn.

Eleven studies reported local and distant metastatic disease recurrence rates following
surgery for Paget’s disease of the nipple (Figure 1, Figure 2). All these studies reported
recurrence rates following breast conserving surgery and six following mastectomy. In
general the proportion of patients presenting with no evidence of underlying invasive
breast cancer - therefore meeting the population criteria for this topic - was high (median =
92%, range, 42%-100%). The largest study in the series reported recurrence data
comparing outcomes following mastectomy (n=74) and wide local excision (WLE, n=31)
(Sutton et al. 1999). The data revealed similar but not statistically evaluated rates of local
disease recurrence for mastectomy and WLE (5.4% vs. 6.5% respectively), but a higher
distant metastatic disease recurrence rate following mastectomy (5.4% vs. 3.2%). Follow-
up in this study was for 84 months and 60 months for mastectomy and WLE, respectively.
In contrast, an earlier study (Dixon et al. 1991) reported local and distant disease
recurrence rates markedly higher in patients who had undergone WLE (40%, 10%,
respectively) compared with mastectomy (5.4%, 0%). However, although the follow-up
interval for WLE was similar (56 months), follow-up for mastectomy was limited to 40
months, less than half the follow-up period reported by Sutton et al.
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Figure 2. Studies reporting recurrence rates

Disease recurrence in patients with Paget’s disease of the nipple and no palpable
underlying mass

One retrospective study analsed recurrence in the subgroup of patients with Paget’s
disease and no underlying palpable lump (Sutton 1999). In this study the crude rate of
local recurrence was 1.9% following mastectomy and 6.9% following breast conserving
surgery. Respective rates of distant recurence were 5.7% and 3.4% respectively. With no
statistical analysis and small numbers of patients, the data do not permit conclusions to be
reliably drawn (Table 1).

Table 1. Post-operative breast cancer local and distant recurrence according to pre-
existence/absence of a palpable mass
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Mastectomy Breast conserving surgery

z Underlying Recurren I Recurrence ESL'OW' n | g2 Recurrence ESL'W‘
2 palpability ce n+d (%) (months) n+d (%) (months)
S |Palpable 1 oea |3 |21 [143 84 o [2 |o 60
E& |lump
nT

No palpable || e 1 |53 1.9 84 2 |29 |69 60

ump

rapable | pistant |1 |21 |48 84 o [2 |o 60

ump

ll:?n ppalpable Distant |3 |53 |5.7 84 1 |29 |34 60

! number of patients with disease recurrence
2 number of patients followed-up
® median follow-up

Patient survival - crude rates
Data on crude rates of survival following mastectomy or breast conserving surgery in

patients with Paget’s disease comes from nine observational studies (Figure 3). In three of
four studies that provided data on both procedures, survival was better in patients treated
with mastectomy. However there is no other visible trend in the data and no conclusions

on survival can be reliably made.

Nine studies reported crude survival rates following either mastectomy or breast
conserving surgery (BCS; Figure 3). Seven of these reported crude breast cancer-specific
survival and 2 reported overall survival. The median follow-up period over which survivals
were reported was 35-84 months for mastectomy and 56-77 months for BCS. In 3 out of 4
studies in which survival data were reported for both mastectomy and BCS, post-
mastectomy breast cancer-specific survival was superior (figure 3) (Dixon et al. 1991;
Howard et al. 1989; Polgar et al. 2002; Sutton et al. 1999). Sutton et al reported 100% (n
= 29) patient survival at 84 months follow-up for patients with no pre-existing palpable
mass who had received breast conserving surgery (Sutton et al. 1999). Likewise 100%
survival was reported for patients who presented with a palpable mass although only 2

patients fell into this subgroup.
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Figure 3. Studies reporting crude survival rates * overall survival

Patient survival - actuarial data

Nine observational studies provide estimated survival rates in patients with Paget’s
disease treated with mastectomy or breast conserving surgery based on time-to-event
analyses (Figure 4). The only study that statistically compared survival following these
procedures found no difference in breast cancer-specific survival at 15 years following
treatment (Chen et al. 2006). The data from the remaining studies do not permit
conclusions on the superiority of breast conserving surgery or mastectomy in terms of
either breast cancer-specific survival or overall survival.

Nine studies reported actuarial (estimated) survival data for patients after mastectomy or
breast conserving surgery. The results are presented for breast cancer-specific survival
and for overall survival (Figure 4). The largest and most recently published study reported
estimated breast-cancer specific survival rates for 350 mastectomies and 196 breast
conserving surgery cases followed-up for 15 years (Chen et al. 2006). All patients were
free of invasive disease at clinical presentation. Breast cancer-specific survival was not
significantly different for the two treatment modalities (mastectomy, 94% [95% CI| 88%-
96%]; breast conserving surgery, 92% [95% Cl 84%-96%], P not significant, log rank test).
There is no visible pattern in the rate of breast cancer-specific survival following
mastectomy compared to breast conserving surgery in the remaining studies reporting this
outcome (Figure 4, a).

No study provided an analysis of overall survival, comparing mastectomy with breast
conserving surgery, and the data are inadequate to indicate any difference in rates of
survival arising from mastectomy or breast conserving surgery at respective follow-up
periods (5-year, 10-year etc; Figure 4, b).
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Cosmesis and patient quality of life

Cosmesis
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Very few data were identified for cosmesis as an outcome measure. One small,
retrospective case series study found that in 31 patients treated with predominantly
complete excision of the nipple-areolar complex, cosmetic outcomes were assessed by
the treating radiation oncologist as ‘excellent’ or ‘good’ in 90% of the series (Marshall et al.
2003).

Cosmesis was assessed in one study only (Marshall et al. 2003). The treating radiation
oncologist assessed cosmesis in 31 patients. These were rated as: Excellent, 10 (32%; 4
patients underwent nipple reconstruction); Good, 18 (58%); Fair, 3 (10%).

Quality of life

No data was identified for quality of life, based on assessment with a specific instrument,
as an outcome in patients treated for Paget’s disease by mastectomy or breast conserving
surgery.

No study evaluated quality of life using a specific assessment instrument. However post-
operative complications relevant to patient quality of life were reported for 3 patients
including protracted chest wall pain, chronic breast infection and radiation dermatitis
(Marshall et al. 2003). Complications were assessed in 32 patients, of whom 29 (91%) had
no long-term complications. Post-operative complications relevant to patient quality of life
were reported for 3 patients including protracted chest wall pain, chronic breast infection
and radiation dermatitis (Marshall et al. 2003).

Further Details

A retrospective case series study compared survival rates between women with Paget’'s
disease of the breast treated by mastectomy or breast conserving surgery (BCS) (Chen et
al. 2006). From 1704 patients with Paget's disease 546 included for study had no
evidence of underlying invasive cancer and had undergone surgery. Of these 350 (64%)
received mastectomy and 196 (36%) received BCS of varying types including partial
mastectomy, lumpectomy, quadrantectomy, wedge resection, nipple resection and
excisional biopsy. Estimated 15-year breast cancer-specific survival (Kaplan-Meier
method) for mastectomy was 94% (95% Cl 88%-96%) and 92% (95% CIl 84%-96%) for
BCS. Estimated 15-year breast cancer-specific survival by disease status was 94% (95%
Cl 89-97) for Paget’s disease with DCIS and 88% (95% CI 77%-94%) for Paget’s disease
alone.

A retrospective case series study compared crude rates of local/regional disease
recurrence, distant metastases, and disease specific deaths in 105 patients with
histologically confirmed Paget’s disease of the nipple treated either by mastectomy (n=74)
or breast conserving surgery (BCS) (n=31) (Sutton et al. 1999). Patients were identified
from a larger cohort treated within the years 1975-1997. Of these, 71/105 (68%) had no
evidence of underlying invasive disease distributed between the 2 treatment intervention
groups; 47/74 (64%) of mastectomy and 24/31 (77%) of BCS patients. Breast conserving
surgery comprised wide local excision plus a wedge of underlying breast tissue. 14/31
BCS patients received post-operative radiotherapy (RT). Median follow-up was 7 years
(mastectomy group) or 5 years (BCS group). Crude local and distant recurrence rates,
and breast cancer-specific death rate following mastectomy were 5.4%, 5.4% and 12.2%,
respectively and 6.5%, 3.2% and 0%, respectively following BCS. Recurrence and death
rates were further stratified by presence or absence of palpable tumour at presentation
(28% of mastectomy patients and 2% of BCS patients). Local or distant recurrence, and
disease-specific death rates respectively were: (i) for mastectomy patients with no
palpable mass; 1.9%, 5.7% and 9.4%, respectively; (ii) for BCS patients with no palpable
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mass; 6.9%, 3.4% and 0%; (iii) for mastectomy patients with a palpable mass; 14.3%,
4.8% and 19%; and (iv) for BCS patients with a palpable mass; 0% throughout. Data
presented were based on small subgroups and no statistical testing of the data was
reported.

A prospective case series study assessed the feasibility of combined breast conserving
surgery and radio-therapy for Paget’s diseases in 61 patients who had no associated
invasive breast cancer (Bijker et al. 2001). All patients underwent cone excision of the
nipple-areolar complex and subareolar breast tissue followed by 50 Gy X-rays in 25
fractions (no boost). Patients were followed-up for local recurrence (Kaplan-Meier
method), distant disease recurrence, and breast cancer-specific deaths (median follow-up
6.4 years). At 5 years the estimated local recurrence rate was 5.2% (95% CIl 1.8%-
14.1%). Crude local and distant recurrence rates and disease-specific death rate were;
6.6%, 1.6% and 1.6%, respectively. The study group was carefully selected in terms of
their suitability for breast conserving surgery, the majority of patients having no evidence
of DCIS on preoperative mammography.

A prospective case series study reported comparative data on disease-specific and
recurrence-free survival in 104 patients with Paget’s disease of the nipple treated either by
mastectomy (88%) or breast conserving surgery (BCS) (12%) within the years 1949-1993
(Kawase et al. 2005). 40% of patients had no invasive breast cancer of whom 15% had
Paget’s disease alone and 85% with associated DCIS). All patients treated by BCS and
20% of mastectomy patients received radiotherapy post-operatively. Kaplan-Meier
estimated 10-year disease-specific survival and recurrence-free survival rates in patients
with stage 0 (non-invasive disease) were 92% (95% Cl 80%-100%) and 90% (95% CI
78%-100%), respectively. For the entire series disease-specific survival was 79% (95% ClI
70%-88%) following mastectomy and 67% (95% Cl 13%-100%) following breast
conserving surgery (P=0.697, log rank test). Recurrence-free survival was 75% (95% CI
66%-84%) (mastectomy) and 61% (95% CI 10%-100%) (BCS) (P=0.953, log rank test).

A retrospective series of 37 cases of Paget’s disease of the nipple treated by mastectomy
(97%) or quandrantectomy (3%) reported survival rates over 150 months for patients with
or without an associated palpable mass (Yim et al. 1997). 46% of patients presented with
no associated palpable mass. Kaplan-Meier estimated overall survival rates at 5 years by
presence/absence of a palpable mass were 41% (present) and 72% (absent). 10-year
survival rates were 41% (present) and 58% (absent). There was a significant difference in
overall survival between patients with or without a palpable mass on presentation (P<0.05,
F test).

A retrospective case series reported survival data for 31 patients with Paget’s disease of
the nipple without an associated palpable mammary tumour who were treated by
mastectomy between 1960 and 1984 (Campana et al. 1987). Estimated 5-year overall
survival (Kaplan-Meier method) was 87% (median follow-up 7.5 years). 22 of the 31
patients (71%) in this series were confirmed as having no invasive disease on
presentation.

A retrospective case series reviewed pathology and post-operative disease-related events
for 35 women with biopsy-proven Paget’s disease of the nipple treated between 1974 and
1984 (Chaudary et al. 1986). Of the 35 patients, 14 (41%) had Paget’s disease with DCIS
but no invasive disease. 32/35 (91%) of patients were treated by mastectomy, 2 by
radiotherapy alone and 1 received no treatment. The crude survival rate (mean follow-up
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48 months) for the series was 83% (29/35) and 86% (12/14) for patients with Paget’'s
disease and associated DCIS.

A retrospective case series compared post-operative recurrence and survival for 48
patients with Paget’s disease of the nipple who had no underlying palpable tumour and
treated with either mastectomy or breast conserving surgery (Dixon et al. 1991). 39
patients (81%) who received surgery had no invasive component to their disease. 37
(77%) patients underwent mastectomy while 10 (21%) received breast-conserving wide
local excision of the nipple-areolar complex including cone excision of underlying breast
tissue. Patients were followed-up for a median 40 months post-mastectomy, or 56 months
post-breast conserving surgery (BCS). Crude local/regional recurrence rates were 5.4%
following mastectomy and 40% after BCS. Crude distant metastasis rates for the two
groups were 0% and 10%, respectively and crude death rates were 0% and 10%,
respectively.

A retrospective series of 28 histologically confirmed cases of Paget’'s disease of the nipple
compared crude rates of recurrence and breast cancer-specific survival after mastectomy
or breast conserving surgery (Duff et al. 1998). Patients were treated between 1983 and
1996 and followed-up over a mean period of 35 months. 12 (43%) patients had no
associated invasive cancer and 12 (43%) patients had an associated palpable mass. 25
(89%) patients elected to undergo mastectomy, 1 received breast conserving surgery and
2 had no surgery. The crude recurrence rate was 25% for all patients, 50% for those with
a palpable mass, and 6% with no palpable mass. The crude survival rate was 86% (all
patients), 67% (palpable mass), and 100% (no palpable mass).

A small retrospective series of 13 cases of Paget’s disease of the Breast, treated between
1990 and 1995, reported crude local recurrence data following surgical treatment
(Estabrook et al. 1996). No patients had associated palpable masses or lymphadenopathy
although 1 patient was recorded as having an associated invasive ductal breast
carcinoma. Thus 12/13 (92%) of cases met the population criteria for this topic. All
patients received breast conserving surgery (local excision) with 5 (38%) receiving post-
operative radiotherapy. Crude local recurrence at a mean follow-up of 17.8 months was
2/13 (15.4 %); both being reported as ipsilateral recurrences.

A small retrospective case series reported crude 5-year and 10-year overall survival rates
for patients with histologically proven Paget’s disease of the breast treated during the
period 1949 to 1972 (Freund et al. 1977). Of 29 patients 19 (66%) had no associated
palpable lump and thus met the population criteria for this topic. 3/29 patients were
reported to have no nipple abnormalities but had a breast tumour. 25/29 patients elected
for mastectomy (21 radical Halstead’s procedure, 4 simple mastectomy), and 4 received
only radiotherapy due to the advanced stage of their cancer. 27 patients were available
for follow-up. Overall survival at 5 years for the full cohort was 74%, falling to 69% at 10
years. When stratified by the presence/absence of a palpable mass there was a
statistically significant improvement in survival for patients with no associated palpable
mass at presentation; 40% (present) vs. 94% (absent) at 5 years; and 33% (present) vs.
91% (absent) at 10 years (P<0.001, Fisher exact test).

A retrospective case series studying 17 patients with Paget’s disease of the nipple
(identified form a cohort of 78 patients with in situ breast carcinoma) treated between 1973
and 1985 reported post-operative recurrence and survival data over a mean follow-up
period of 65 months (Howard et al. 1989). Nine patients (53%) elected to have simple
mastectomy the remaining 8 having breast-conserving cone excision surgery. Crude rates
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of local recurrence for the two treatment groups were 0% (mastectomy) and 37.5% (cone
excision); Crude rates of distant metastases were 0% and 12.5%, respectively; and crude
disease-specific survival rates were 100% and 12.5% respectively. No data on tumour
palpability or invasive disease was provided.

A retrospective case series of 68 patients with Paget’s disease of the nipple treated
between 1963 an 1996 reported comparative data on survival rates for patients who
elected for mastectomy or breast conserving surgery (lumpectomy or nipple
excision/biopsy) (Kollmorgen et al. 1998). 25 patients (45%) had no associated invasive
cancer on presentation. 58 patients underwent mastectomy and 10 had BCS and were
followed-up for a median 61 months. The 5-year estimated survival rates (Kaplan-Meier
method) were; 58% (entire series, n = 68), 35% (patients with a palpable mass at
diagnosis, n = 30), and 75% (patient with no palpable mass, n = 38). Median survival for
patients with palpable tumours was statistically significantly shorter than for those without
(126 months; P=0.007, log rank test). Data was not reported for survival specific to
histological evidence of invasive disease at diagnosis.

A retrospective study of 70 cases of histologically confirmed Paget’s disease of the nipple
treated between the years 1971 and 1999 reported survival data for patients who elected
for treatment by mastectomy (Kothari et al. 2002). 23 patients (33%) presented with
clinically apparent invasive disease and 15 (21%) presented with focal nodularity. 30
patients (43%) were reported as having no invasive disease, 29 of these having Paget’s
disease with associated DCIS. 2 patients were unfit for mastectomy and were therefore
treated by local excision surgery. Estimated overall survival at 5 years (Kaplan-Meier
method) for patients with DCIS (n = 29) was 92%. Although the number of patients with
Paget’s disease and DCIS who underwent mastectomy was not reported, that only 2/70
had conservative surgery indicates that between 93-100% would have received
mastectomy.

A retrospective case series reported long-term follow-up of patients with Paget’s disease
of the breast without a palpable or mammographically identified mass and treated with
combined breast conserving surgery and radiotherapy between 1980 and 2000 (Marshall
et al. 2003). Of 36 patients with histologically proven Paget’s disease 2 were classified as
having associated invasive or microinvasive breast cancer, and therefore 34 (94%) met
the population criteria for this topic. All patients received breast conserving surgery, either:
complete excision of the nipple areolar complex (25/36); partial excision (9/36); or biopsy
alone (2/36). All patients received post-operative radiotherapy of 50 Gy and boost
radiation to the tumour bed in the majority of cases. Actuarial 5, 10 and 15 year local
recurrence rates were reported in two ways; (i) as only site of first recurrence: 5 years =
9% [95% CIl 0%-20%]; 10 years = 13% [95% CIl 1%-25%)]; 15 years = 13% [95% CIl 1%-
25%]; and (ii) as a component of all recurrences (i.e. includes regional and distant
metastasis): 5 years = 9% [95% CIl 0%-20%]; 10 years = 17% [95% Cl 3%-31%]; 15 years
= 24% [95% CIl 6%-42%)]. Disease-free survival at a median follow-up of 9 years was 89
(82/36 patients). This included patients with successfully treated recurrences. 2/4 patient
deaths were not breast cancer-specific. Actuarial disease-specific and overall survival
data were reported at 5, 10 and 15 years: (i) cause-specific survival (scores only breast
cancer deaths as events): 5 years = 97% [95% Cl 90%-100%]; 10 years = 97% [95% CI
90%-100%]; 15 years = 97% [95% CIl 90%-100%]; and (ii) overall survival: 5 years = 93%
[95% CI 84%-100%]; 10 years = 90% [95% CI 78%-100%]; 15 years = 90% [95% CI| 78%-
100%]. Cosmesis was assessed in 31 patients by the treating radiation oncologist:
Excellent = 10 (32%; 4 patients underwent nipple reconstruction); Good = 18 (58%); Fair =
3 (10%). Complications were assessed in 32 patients, of whom 29 (91%) had no long-
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term complications. Post-operative complications relevant to patient quality of life were
reported for 3 patients including protracted chest wall pain, chronic breast infection and
radiation dermatitis.

A retrospective case series study reported local recurrence rates and overall survival rates
for patients with Paget’s disease of the breast treated between 1973 and 1994 (Nicolosi et
al. 1996). Of 38 patients included in the study, 16 (42%) had no histological evidence of
invasive breast cancer and therefore met the population criteria for this topic. The majority
of patients (32/38, 84%) underwent mastectomy, 4 (11%) elected for breast conserving
surgery, and 2 (5%) received primary radiotherapy alone. Median follow-up was not
reported but 5-year and 10-year actuarial overall survival of 100% was reported for
patients with no invasive disease on presentation. Crude rates of local recurrence for the
whole series were 9.4% (3/32) following mastectomy, and 25% (1/4) following breast
conserving surgery.

A retrospective case series study of patients with Paget’s disease of the nipple with no
invasive disease and treated during the period 1980-1996 investigated the rate of local
recurrence following cone excision breast conserving surgery (Polgar et al. 2002). Of 33
patients 30 (91%) had no palpable mass and in 30 evidence of limited DCIS was reported.
No patients had invasive disease. All patients underwent breast conserving surgery (cone
excision alone). Patient follow-up was for a median 6 years. The crude local recurrence
rate was 33.3% (11/33) with 10/11 recurrences manifesting as invasive disease. This was
compared with data from Bijker (Bijker et al. 2001) who reported a crude local recurrence
rate of 6.6% (P=0.0012, Fisher exact test). Again comparing their data with that of Bijker
et al, The 5-year estimated local recurrence rates were 28.4% (this study) vs. 5.2%
(Bijker). For distant recurrence the rates were 18.2% (this study) vs. 1.6% (Bijker)
(P=0.007). Actuarial cancer-specific deaths were 18.2% (this study) vs. 1.6% (Bijker)
(P=0.007).

A retrospective case series study of 31 patients for Paget’s disease of the breast treated
between 1986 and 1997 reported survival rates following mastectomy (Sheen-Chen et al.
2001). Fifteen patients (48%) had histological evidence of invasive disease, the remainder
having either Paget’s disease alone (4 = 13%) or co-presenting with DCIS (12 = 39%).
Therefore 16/31 (52%) of patients met the population criteria for this topic. No palpable
underlying tumour was found in 19 (61%) of patients. Each patient underwent mastectomy
and was followed-up for a mean duration of 58 month. Estimated 5-year overall survival
rates (Kaplan-Meier method) were: (i) 69% for all patients; and (ii) by tumour palpability:
19% (present) vs. 94% (absent) (P<0.01, log rank test). Patients with no palpable
underlying tumours had significantly higher incidences of underlying non-invasive breast
cancer than those with underlying palpable masses (73% vs. 8%, P<0.01, Chi square
test).

A retrospective case series study of 35 patients with Paget’s disease of the breast,
identified from a larger cohort of 2261 breast cancer patients surgically-treated between
1989 and 1995 reported data on crude local and distant recurrence and survival rates
following either radical mastectomy or breast conserving surgery (Stanislawek et al. 2002).
Of 35 patients 28 (80%) had underlying intraductal breast cancer not classified as
invasive, the remaining 8 patients (20%) having an underlying invasive cancer. Twenty
nine patients (83%) elected for radical mastectomy and 6 (17%) had breast conserving
surgery (type(s) not specified). Follow-up intervals were not reported for local recurrence,
however, crude local recurrence rates by clinical presentation were reported: 1/28 (3.6%)
for patients with no preoperative invasive disease, and 4/7 (57%) for patients with
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infiltrating disease. Similarly, lymph node metastatic recurrence was reported: 0/29 (no
invasive disease) and 4/7 (57%) (with invasive disease). No recurrence data were
reported by intervention type. Crude 5-year survival rates by clinical presentation were
reported but not defined as either disease-free, disease-specific or overall. Survival for
patients with no preoperative invasive disease was 90%, and for patients with infiltrating
disease survival was 49%.

A retrospective case series study of patients with Paget’'s disease of the breast treated
between 1975 and 1989 reported follow-up recurrence and death rate data following either
mastectomy or breast-conserving wide local excision surgery (Zurrida et al. 1993). Ten
patients were reported as having involved focal areas of underlying nipple ducts but
whether these were invasive disease was not specified. The remaining 39 (76%) patients
had no associated invasive breast cancer. Pre-operative biopsy was used to confirm the
presence of Paget’'s disease in 27/27 instances. Mastectomy was performed on 18/49
(837%) patients and wide local excision on 31 (63%), two of whom received post-operative
radiotherapy. Patients were followed-up for a median 60 months. Crude rates of locally
invasive cancer were 0/18 following mastectomy and 9/31 (29%) following wide local
excision, one of the latter recurring in a patient who had received post-operative RT.
Crude rates of death due to breast cancer were 0/18 following mastectomy and 2/31
(6.5%) following wide local excision.
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Evidence Tables

Retrospective comparative study

Chen, Sun & Anderson . Paget disease of the breast: Changing patterns of
incidence, clinical presentation, and treatment in the U.S. Cancer 107[7],
1448-1458. 2006.

Design

Design: Retrospective comparative study (therapy), evidence level: 3
Country: USA, setting: Secondary care

Inclusion criteria

1704 women with Paget's disease of the nipple registered on the US
Surveillance, Epidemiology and End Results (SEER) database in the period
January 1988 - December 2002.

Distribution of histology:

Paget's disease + invasive ductal: 859 (50.4%)
Paget's disease + DCIS: 618 (36.3%)
Paget's disease alone: 227 (13.3%)

Exclusion criteria

Men with Paget's disease;

Patients with a history of any type of previous cancer;

Cases of Paget's disease of the nipple with underlying tumour other than
ductal carcinoma (e.g. lobular carcinoma) since these cases were registered
according to the underlying tumour and were not recorded as Paget's;

Cases of Paget's disease alone or Paget's disease with DCIS presenting with
positive lymph nodes i.e. biologically questionable (n=34).

Population
number of patients = 845, median age = 64 years.
Interventions

Aim: to compare retrospectively survival between women with Paget's disease
treated by mastectomy compared to women with Paget's disease treated by
breast conserving surgery.

Of 845 patients with Paget's disease and no underlying invasive disease 546
(64.6%) were recorded as undergoing surgery:

Mastectomy: 350 (64%)

Breast conserving surgery: 196 (36%)

Outcomes

15-year breast cancer-specific survival (Kaplan-Meier method)

Follow up

Median not reported; study reports 15-year breast cancer-specific survival.
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Results

Estimated 15-year breast cancer-specific survival:
Paget's disease + DCIS: 94% [95% Cl 89%-97%)]
Paget's disease alone: 88% [95% Cl 77%-94%)]

Estimated 15-year breast cancer-specific survival in patients with Paget's
disease and no underlying invasive cancer by surgery performed:
Mastectomy: 94% [95% CIl 88%-96%)]

Breast conserving surgery:92% [95% Cl 84%-96%)]

(p value not significant; log rank test)

General comments

A total of 845 patients represent the population of this question (for survival
data), of whom 546 were recorded as undergoing surgery (for comparison of
mastectomy versus breast conserving surgery).

'Breast conserving surgery' refers to a wide variety of procedures and
includes nipple excisional biopsy: partial (less than total) mastectomy
(including segmental mastectomy, lumpectomy, quadrantectomy, tylectomy,
wedge resection, nipple resection, excisional biopsy and partial mastectomy.
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Sutton, Singh, Baker & Sacks . Is mastectomy overtreatment for Paget's
disease of the nipple? Breast 8[4], 191-194. 1999.

Design

Design: Retrospective comparative study (therapy), evidence level: 3
Country: UK, setting: Secondary care

Inclusion criteria

105 patients with histologically proven Paget's disease of the nipple, identified

from a larger seres treated within the years 1975-1997 (see exclusion
criteria).

No. patients with a history of previous breast cancer:
Mastectomy group: 5 (6.8%)
Breast conserving surgery group: 3 (9.7%)

Presence of palpable lump:
Mastectomy group: 21 (28%)
Breast conserving surgery group: 2 (6.5%)

Presence of mammographic abnormality:
Mastectomy group: 40 (54%)
Breast conserving surgery group: 11 (36%)

Underlying pathology:
Mastectomy group:

DCIS: 46 (62%)
Invasive carcinoma: 27 (36%)
No histological abnormality: 1 (1%)

Wide local excision group:

DCIS: 22 (71%)
Invasive carcinoma: 7 (23%)
No histological abnormality: 2 (6%)

Therefore in this series, 71/105 = 68% of all patients had no histological
evidence of underlying invasive disease.

Exclusion criteria

Men: 5

No surgical treatment: 6

Metastatic disease at presentation: 10

Medical records untraceable: 14

Occurrence of Paget's after previous mastectomy: 6
Total: 41

Population

number of patients = 105, age range 24 to 94 years, median age = 57 years.

Interventions
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Two groups were defined retrospectively according to surgical treatment:
Mastectomy group (n=74).

Breast conserving surgery group (n=31): underwent wide local excision plus
excision of a wedge of underlying breast tissue. 14 patients in this group
underwent RT in addition.

Outcomes

Crude rates of:

Breast recurrence;

Distant metastasis;

Breast cancer-related deaths [presented by subgroup according to tumour
palpability]

Follow up

Mastectomy group: median 7 years (4 patients lost to follow-up)
Breast conserving surgery group: median 5 years (range 6 months-10 years)

Results

Incomplete excision:
In the breast conserving surgery group, 4/31 = 13% of tumours were
incompletely excised on histological analysis, and were treated with RT.

Results for entire series (n=105)

1. Rate of breast recurrence

Mastectomy group: 4/74 = 5.4%

Breast conserving surgery group: 2/31 = 6.5%
2. Rate of distant metastasis

Mastectomy group: 4/74 = 5.4%

Breast conserving surgery group: 1/31 = 3.2%
3. Rate of breast cancer related deaths
Mastectomy group: 9/74 =12.2 %

Breast conserving surgery group: 0/31 = 0%

Results for patients without a palpable tumour at presentation:

1. Rate of breast recurrence

Mastectomy group (median follow-up 7 years): 1/53 = 1.9%

Breast conserving surgery group (median follow-up 5 years): 2/29 = 6.9%
2. Rate of distant metastasis

Mastectomy group: 3/53 = 5.7%

Breast conserving surgery group: 1/29 = 3.4%

3. Rate of breast cancer related deaths

Mastectomy group: 5/53 = 9.4%

Breast conserving surgery group: 0/29 = 0%

Results for patients with a palpable tumour at presentation:

1. Rate of breast recurrence

Mastectomy group (median follow-up 5 years): 3/21 = 14.3%

Breast conserving surgery group (median follow-up 5 years): 0/2 = 0%
2. Rate of distant metastasis

Mastectomy group: 1/21 = 4.8%
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Breast conserving surgery group: 0/2 = 0%
3. Rate of breast cancer related deaths
Mastectomy group: 4/21 = 19.0%

Breast conserving surgery group: 0/2 = 0%

General comments

All cases of Paget's disease were confirmed histologically by incision biopsy
or scrape cytology of the nipple.

71/105 = 68% of all patients in this series represent the population specified
for this question; 32% had invasive underlying disease revealed by definitive
histology.

Crude rates of disease-related events reported are based on small
subgroups. No evidence of statistical testing of differences between groups is
provided.

Choice to perform mastectomy or breast conserving surgery (plus or minus
RT) was not part of the study design and is likely to have depended heavily on
prognostic information; a greater proportion of patients treated with
mastectomy had palpable tumours and mammographic abnormalities than
those treated by breast conserving surgery.
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Prospective case series

Bijker, Rutgers, Duchateau, Peterse, Julien, Cataliotti & EORTC Breast
Cancer Cooperative Group. Breast-conserving therapy for Paget disease of
the nipple: a prospective European Organization for Research and Treatment
of Cancer study of 61 patients. Cancer 91[3], 472-477. 2001.

Design

Design: Prospective case series (therapy), evidence level: 3
Country: Europe, setting: Secondary care

Inclusion criteria

61 Women with histologically proven Paget's disease of the nipple and no
invasive breast cancer:

Palpable mass present : 2 (3%)

Palpable mass absent: 59 (97%)

Histology:
Paget's without DCIS: 4 (7%)
Paget's with DCIS: 57 (93%)

Exclusion criteria

Evidence of invasive breast cancer;

DCIS extending >5cm from the nipple;

Involved margin following surgery;

Age > 75 years;

Pregnancy;

Previous or concommitant malignancy (except treated basal cell carcinoma of
the skin or carcinoma in situ of the cervix);

Mental illness or other condition precluding long-term follow-up.

Population
number of patients = 61, age range 31 to 74 years, median age = 58 years.
Interventions

Aim: to assess the feasibility of breast conserving surgery plus RT in patients
with Paget's disease of the nipple without associated invasive breast cancer.

All patients underwent:

Surgery: cone excision of the skin with the nipple-areolar complex and
subareolar breast tissue (no axillary surgery).

RT: 50Gy to the whole breast in 25 fractions (no boost).

Outcomes

Time to local recurrence (Kaplan-Meier method);
Distant metastasis;
Death due to breast cancer.

Follow up
Median follow-up period: 6.4 years.
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Protocol: clinical examination at 1 month, 3 months postoperatively, then 3
monthly for 3 years, 6 monthly until the 10th postoperative year, and annually
thereafter.

Patients also received bilateral mammography 6 weeks postoperatively and
annually thereafter.

Results

4 of 61 patients developed local recurence (1 case of recurrent DCIS and 3
cases of recurrent invasive disease).

1 patient developed distant metastasis and died.

2 patients died of other causes than breast cancer.

At 5 years follow-up the estimated local recurrence rate (Kaplan-Meier) was
5.2% [95% Cl 1.8%-14.1%).

General comments

Study group is carefully selected to be suitable for breast conserving surgery:
extent of DCIS is limited and the majority of patients had no evidence of DCIS
on preoperative bilateral mammography.

Surgical specimens were reviewed histologically for exclusion criteria based
on tumour size and margin.

Median interval from nipple biopsy to surgery: 22 days (range 0-212 days).
Median interval from surgery to RT: 41 days (range 17-140 days).
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Kawase, Dimaio, Tucker, Buchholz, Ross, Feig, Kuerer, Meric-Bernstam,
Babiera, Ames, Singletary & Hunt . Paget's disease of the breast: there is a
role for breast-conserving therapy. Ann Surg Oncol 12[5], 391-397. 2005.

Design

Design: Prospective case series (therapy), evidence level: 3
Country: USA, setting: Secondary care

Inclusion criteria

104 patients treated with surgery for Paget's disease of the nipple between
the years 1949 and 1993.

Distribution of histology:

Invasive ductal: 43 (41%)

DCIS: 34 (33%)

Unspecified adenocarcinoma: 19 (18%)
Invasive lobular: 1 (1%)

Paget's alone: 7 (7%)

Distribution of stage:

Stage 0: 41 (39%)
Stage I: 23 (22%)
Stage |l 40 (38%).

Presence/absence of palpable mass:
Present: 36 (35%)
Absent: 68 (65%)

Diagnostic mammography was performed in 81 patients; results:
Normal mammography: 21 (26%)
Abnormality on mammography: 60 (74%)

Exclusion criteria

Patients with involvement of the nipple as part of locally advanced (Stage 1)
breast cancer (n=9)

Population
number of patients = 104, age range 24 to 90 years, median age = 57 years.
Interventions

Aim: to analyse survival and prognostic factors in patients with Paget's
disease of the nipple.

Patients underwent surgery as follows:

Mastectomy: 92 (88.5%)

Breast conserving surgery): 12 (11.5%) (minimally, complete excision of the
nipple-areolar complex)

30 patients received RT, including all patients treated primarily with breast
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conserving surgery.
Outcomes

Estimated 10-year disease-specific and recurrence-free survival (Kaplan-
Meier method).

Follow up
Median 7 years (range 10 months to 29 years).
Results

Estimated 10-year disease-specific survival in patients with stage 0 (non-
invasive) disease: 92% [95% CI 80%-100%)]

Estimated 10-year recurrence-free survival in patients with stage 0 (non-
invasive) disease: 90% [95% CI 78%-100%)]

For the whole series of patients (including the 61% with underlying invasive
disease), 10-year disease-specific survival by type of surgery performed was
as follows:
Mastectomy: 79% [95% Cl 70%-88%)]
Breast conserving surgery: 67% [95% Cl 13%-100%)]

p=0.697, Log rank test.

For the whole series of patients (including the 61% with underlying invasive
disease), 10-year recurrence-free survival by type of surgery performed was
as follows:
Mastectomy: 75% [95% Cl 66%-84%)]
Breast conserving surgery: 61% [95% Cl 10%-100%)]

p=0.953, Log rank test.

General comments

Discounting the cases of 'unspecified adenocarcinoma', 41 patients represent
the population specified for this question (39% of the series). From data in the
paper, these 41 patients appear to be those referred to in survival analyses as
'stage 0'.

Segmental mastectomy classed as breast conserving surgery.
Compared to mastectomy, fewer patients underwent breast conserving

surgery; study may be underpowered to detect differences in survival arising
from surgical procedure.
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Retrospective case series

Yim, Wick, Philpott, Norton & Doherty . Underlying pathology in mammary
Paget's disease. Ann Surg Oncol 4[4], 287-292. 1997.

Design

Design: Retrospective case series (therapy), evidence level:
Country: USA, setting: Secondary care

Inclusion criteria

37 patients with histologically proven Paget's disease of the nipple treated
within the years 1979-1995.

Presence/absence of invasive tumour by definitive histology:
Present: 20 (54%)
Absent: 17 (46%)

Presence/absence of palpable mass:
Present: 20 (54%)
Absent: 17 (46%)

Exclusion criteria

1 patient who underwent local resection of the nipple, with no assessment of
underlying histology.

Population

number of patients = 37, age range 28 to 88 years, median age = 63 years.
Interventions

Aim: to report on pathology and survival in patients treated for Paget's disease
of the nipple.

Patients underwent surgery as follows:

Mastectomy: 36 (97%)
Quadrantectomy: 1 (3%)
Outcomes

Estimated overall survival (Kaplan-Meier method) by subgroup according to
presence/absence of a palpable tumour.

Follow up

No median or mean reported. Range (from Kaplan-Meier curves) 0-150
months.

Results

Estimated 5-year overall survival by presence/absence of a palpable tumour:
Present: 41%
Absent: 72%

Estimated 10-year overall survival by presence/absence of a palpable tumour:
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Present: 41%
Absent: 58%

Over a follow-up period of 150 months, patients with no palpable tumour had
statistically significantly better overall survival than patients with a palpable
tumour (p<0.05, F test).

General comments

46% of patients in this series represent the population of patients specified for
this question.
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Campana, Vielh, Fourquet, Schlienger, Jullien, Durand, Salmon & Vilcoq .
[Paget's disease of the nipple without any associated mammary tumor
clinically or radiologically detectable. Apropos of 51 cases treated at the Curie
Institute]. [French]. J Gynecol Obstet Biol.Reprod.(Paris) 16[8], 1069-1073.
1987.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: , setting: Secondary care

Inclusion criteria

31 patients with Paget's disease of the nipple and no palpable or
mammographic mass, treated with mastectomy between 1960 and 1984.

Histology:
Paget's disease alone: 1 (3%)
Paget's + DCIS: 21 (68%)

Paget's + DCIS + microinvasion: 9 (29%)
Exclusion criteria

Study presents data for 20 further patients (total series size 51) treated with
RT alone (17 cases) or breast conserving surgery plus RT (3 cases): not cited
here.

Population
number of patients = 31, age range 40 to 90 years, median age = 58 years.
Interventions

Aim: to report on treatment and survival for 51 patients with Paget's disease of
the nipple.

31 patients underwent mastectomy as primary treatment.

Outcomes

Estimated overall survival (Kaplan-Meier method).

Follow up

Median 7.5 years.

Results

Estimated 5-year overall survival in patients treated by mastectomy: 87%.
General comments

Of the 31 patients, 22 (71%) had no invasive disease and represent the
population specified for this question.

Paper written in French; data cited are mostly from English abstract. In the
main text, 'carcinome intracanalaire' is assumed to represent DCIS, since
patients with 'micro-infiltrants' are described separately.
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Chaudary, Millis, Lane & Miller . Paget's disease of the nipple: a ten year
review including clinical, pathological, and immunohistochemical findings.
Breast Cancer Research & Treatment 8[2], 139-146. 1986.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: UK, setting: Secondary care

Inclusion criteria

35 women with biopsy-proven Paget's disease of the nipple treated between
1974 and 1984.

Histology of the underlying breast tissue was available for 34 of 35 patients:
Paget's + pure DCIS: 14 (41%)
Paget's + DCIS + invasion: 20 (59%)

Exclusion criteria

Patients with Paget's disease as an incidental histological finding after
mastectomy, but with no clinically apparent Paget's disease,

Population
, age range 31 to 88 years, mean age = 56 years.
Interventions

Aim: to review pathology and outcomes in a series of 35 patients with biopsy-
proven Paget's disease of the nipple.

Patients received treatment as follows:
Mastectomy: 32 (91%)

RT alone: 2 (6%)
No treatment: 1 (3%)
Outcomes

Disease-related events.

Follow up

Mean 48 months (range 1-98 months).
Results

Crude rate of mortality due to breast cancer:

All patients: 6/35=17%

Patients with Paget's disease + pure DCIS: 2/14 = 14%

(2 deaths due to breast cancer in this latter subgroup followed mastectomy)

General comments
14 patients (41% of the series) had no evidence of underlying invasive
disease and represent the population specified for this question.

1 patient received no radical treatment owing to general poor health.
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All patients received either nipple biopsy or biopsy of the palpable breast
lump, if present.

Study provides a very small amount of useful data for this question and
results are highly susceptible to the effects of small sample size.
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Dixon, Galea, Ellis, Elston & Blamey . Paget's disease of the nipple. Br J Surg
78[6], 722-723. 1991.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: UK, setting: Secondary care

Inclusion criteria

48 patients with Paget's disease of the nipple no palpable underlying tumour,
who were treated between the years 1973 and 1989.

Histology:

DCIS + invasive component: 8 (17%)
DCIS: 37 (79%)

No tumour: 2 (4%)

(1 patient received no surgery)

Pre-operative mammography was performed in 37 patients with results as
follows:

Suspicious: 21 (57%)

Normal: 13 (35%)

Not reported: 3 (8%)

Exclusion criteria

Patients with Paget's disease in association with a palpable tumour.
Population

number of patients = 48, age range 35 to 85 years, median age = 62 years.
Interventions

Mastectomy: 37 (77%)

Wide local excision of nipple/areolar complex including a cone of underlying
breast tissue: 10 (21%)

No surgery (tamoxifen alone) 1 (2%)

Outcomes
Incidence of disease related events.
Follow up

For patients treated by mastectomy: median 40 months (range 7-124
months);

For patients treated by breast conserving surgery: median 56 months (range
18-96 months).

Results

Crude rate of local-regional recurrence (breast or axilla):
Following mastectomy: 2/37 =5.4%
Following breast conserving surgery:  4/10 = 40%

Crude rate of distant metastasis:
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Following mastectomy: 0/37 = 0%
Following breast conserving surgery: 1/10 = 10%

Crude rate of death due to breast cancer:
Following mastectomy: 0/37 = 0%
Following breast conserving surgery:  1/10 = 10%

General comments

Of 48 patients in the series, 39 (81%) represent the population specified in the
question, of which 38 underwent surgery.

Results are subject to the effects of small sample size and in particular, low
event rates.
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Duff, Hill, Shering, Nugent, Kennedy, McDermot & O'Higgins . Paget's
disease of the nipple - A 14 year experience. Ir.Med J 91[4], 131-132. 1998.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: Ireland, setting: Secondary care

Inclusion criteria

29 patients with histologically confirmed Paget's disease of the nipple treated
between the years 1983-1996.

Histology:

Paget's disease alone: 4 (14%)
Paget's + DCIS: 8 (28%)
Paget's + LCIS: 1 (4%)
Paget's + invasive: 15 (54%)

Presence/absence of palpable mass:
Present: 12 (43%)
Absent: 16 (57%)

Exclusion criteria

1 patient who received treatment at a different centre.

Population

number of patients = 28, age range 30 to 74 years, mean age = 54 years.
Interventions

Aim: to report on presentation, treatment and outcomes for a series of
patients treated for Paget's disease of the nipple.

Patients underwent surgery as follows:

Mastectomy: 25 (89%)
Breast conserving surgery: 1 (4%)
No surgery: 2 (7%)
Outcomes

Disease-related events.

Follow up

Mean 35 months (range 7-134 months).
Results

Crude rate of recurrence (any anatomical site):
All patients: 7/28 = 25%

Palpable mass: 6/12 = 50%

No palpable mass: 1/16 = 6%

Crude rate of deaths due to breast cancer:
All patients: 4/28 = 14%
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Palpable mass: 4/12 = 33%
No palpable mass: 0/16 = 0%

General comments

A total of 12 patients represent the population specified for this question (i.e.
non-invasive disease, discounting 1 case of LCIS; 43% of the series). All 12
patients were treated with mastectomy.

2 patients underwent no surgery due to detection of disseminated disease at
diagnosis. It is unclear whether these patients occur within the 6 cases of
recurrent disease or 4 cases of mortality that were reported during the follow-
up period.

Results reported are highly susceptible to the effect of small sample size.
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Estabrook, Banerjee, Hibshoosh, Hans, Schnabel, Krementz & Kinne .
Conservative management of Paget's disease of the breast. Breast Cancer
Research & Treatment 37[Suppl], 43. 1996.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria

Patients with Paget's disease of the breast with no associated palpable breast
lump or lymphadenopathy, treated between 1990 and 1995.

Paget's disease + focal intraductal breast Ca: 6/13 (46%)
Paget's disease + multifocal intraductal Ca: 6/13 (46%)
Paget's disease + invasive ductal Ca: 1/13 (8%)

Exclusion criteria

None specified.

Population

number of patients = 13, age range 45 to 87 years, mean age = 71 years.
Interventions

Breast conserving surgery (local excision): 8/13 (62%)
Breast conserving surgery (local excision) + Radiotherapy: 5/13 (38%)

Outcomes

Local disease recurrence rate.

Follow up

Mean 17.8 months (range 3-48 months)
Results

Crude local recurrence rate 15.4% (2/13) - 1 invasive ductal, 1 invasive
lobular, both ipsilateral.

General comments

Poster session abstract: small retrospective comparative case series with a
short mean follow-up period, 12/13 (92%) cases match the population criteria
for this topic.
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Freund, Maydovnik, Laufer & Durst . Paget's disease of the breast. J Surg
Oncol 9[1], 93-98. 1977.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: Israel, setting: Secondary care

Inclusion criteria

Women with histologically proven Paget's disease of the breast, treated
during the period 1949 and 1972.

Nipple changes only 19/29 (66%)
Nipple changes + palpable lump 7/29 (24%)
Breast tumour only 3/29 (10%)

Exclusion criteria

None specified

Population

number of patients = 29, age range 30 to 75 years, mean age = 54 years.
Interventions

Mastectomy: radical (classical Halsted) 21/29 (72%); simple 4/29 (14%)

RT only: 4/29 (due to advanced disease)
Outcomes

Crude overall survival rate at 5 years and 10 years
Follow up

Up to10 years for 27 available patients

Results

Crude overall survival:
n=  5years (%) 10 years (%)

No palpable mass 17 94 91
Palpable mass 10 40 33
Total 27 74 69

Significant difference in survival rates between patients with or without a
palpable mass at presentation (P<0.01, Fisher exact test).

General comments

Small retrospective case series comapring survial rates between Paget's
disease patients presenting with or without a palpable lump. Three patients
had no niple reported changes. The results are highly susceptible to the
effects of a small sample size.

The authors also present tabulated 5 and 10 year survival data from previous
studies of surgical interventions for Paget's disease from 1954 to 1970.
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Howard, Locker, Dowle, Ellis, Elston & Blamey . In situ carcinoma of the
breast. Eur J Surg Oncol 15[4], 328-332. 1989.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: UK, setting: Secondary care

Inclusion criteria

17 Patients with Paget's disease of the nipple, identified retrospectively within

a lager series of 78 patients with only in situ disease, treated between 1973
and 1985.

Mammogrpahy was performed in 8/17 patients with Paget's disease, with
result as follows:

Indicative of DCIS: 4/8 = 50%

No abnormality: 4/8 = 50%

Exclusion criteria

Patients with invasive tumour revealed by histology.

Population

number of patients = 17, age range 28 to 81 years, mean age = 54 years.
Interventions

Aim: to review histological factors, method of treatment and outcomes in a
series of patients treated for in situ breast cancer, including 17 patients with
Paget's disease of the nipple.

17 patients with Paget's disease were treated with surgery as follows:

Simple mastectomy: 9 (53%)
Cone excision: 8 (47%)
Outcomes

Disease related events
Follow up

In the larger series: mean 65 months (range 18-144 months).
2 patients were lost to follow-up.

Results

Crude rate of local recurrence:
Following mastectomy: 0/9 = 0%
Following cone excision: 3/8 = 37.5%

Crude rate of distant metastases:
Following mastectomy:  0/9 = 0%
Following cone excision: 1/8 = 12.5%
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Crude rate of deaths due to breast cancer:
Following mastectomy: 0/9 = 0%
Following cone excision: 1/8 = 12.5%

General comments
Tumour palpablility is not reported for patients with Paget's disease.

Results are highly susceptible to the effects of small sample size and low
event rates.
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Kollmorgen, Varanasi, Edge & Carson . Paget's disease of the breast: a 33-
year experience. Jd Am Coll.Surg 187[2], 171-177. 1998.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: USA, setting: Secondary care

Inclusion criteria

68 patients diagnosed with Paget's disease of the nipple between January
1963 and June 1996:

Underlying tumour histology:
Invasive breast cancer: 25 (45%)

DCIS plus invasion: 6 (10%)
DCIS alone: 24 (43%)
Unknown: 1 (2%)

No. (%) of cases with palpable mass at time of diagnosis:
Present: 30 (44%)
Absent: 38 (56%)

Mammograms were available for 27/38 = 71% of patients without palpable
tumours. Of these 27 patients 17 had normal mammograms and 10 showed
mammographic abnormality.

Exclusion criteria

None reported.

Population

number of patients = 68, age range 23 to 85 years, median age = 57 years.
Interventions

Aim: To review retrospectively survival in patients treated for Paget's disease
of the nipple.

Patients received surgery as follows:

58 (85%) patients underwent mastectomy;

5 (7%) patients underwent lumpectomy;

5 (7%) patients underwent nipple excision/biopsy alone.

Outcomes

Overall survival (Kaplan-Meier method).
Follow up

Median 61 months (range 2-288 months).
Results

5-year estimated survival rates:
Whole series (n=68): 58%
Patients with palpable tumours at diagnosis (n=30): 35%
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Patients without palpable tumours at diagnosis (n=38): 75%.

The median survival for patients with palpable tumours (42 months) was
statistically significantly shorter than for patients without palpable tumours
(126 months; p=0.007, log rank test).

In the 10 patients treated with breast conserving surgery (5) or biopsy (5), 2
recurrences and 2 deaths occurred at a median follow-up of 71 months.

General comments

Study reports on an additional 12 patients in whom Paget's disease was an
incidental histological finding after mastectomy; data not cited here. Therefore
original series size was 80 patients.

Study does not report mammographic data for patients with palpable breast
tumours at the time of diagnosis.

5 (7%) patients underwent nipple excision/biopsy alone, which is likely to be a
less extensive procedure than wide local excision.

In this series only 25 (45%) patients had no histological evidence of invasive
disease and represent the population specified for this question. Survival data
is not reported for this subgroup, therefore applicability to this question is
limited.
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Kothari, Beechey-Newman, Hamed, Fentiman, D'Arrigo, Hanby & Ryder .

Paget disease of the nipple: a multifocal manifestation of higher-risk disease.

Cancer 95[1], 1-7. 2002.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria

70 patients with clinically apparent and histologically confirmed Paget's
disease of the nipple treated between the years 1971-1999.

Of the 70 patients, 23 (33%) patients presented with a palpable mass with
clinical stage:

T1:30%

T2: 53%

T3:17%

A further 15 (21%) patients presented with focal nodularity, therefore 38
(54%) patients had a breast abnormality in addition to signs of Paget's
disease.

Of 55 patients with a mammogram available for the time of diagnosis results
were:

No abnormality: 12 (22%)

Abnormality present: 43 (78%)

The diagnoses for the whole series of 70 patients were as follows:
Paget's disease with pure DCIS tumour: 29 (41.4%)

Paget's disease with invasive tumour: 40 (57.1%)

Paget's disease with no underlying tumour: 1 (1.4%)

Exclusion criteria

Patients with Paget's disease that was an incidental histologic finding
following mastectomy.

Population
number of patients = 29, age range 29 to 88 years, median age = 56 years.
Interventions

Aim: to examine pathologic tumour characteristics and overall survival in
patients treated with mastectomy for Paget's disease of the nipple.

Outcomes

Overall survival estimated by Kaplan-Meier method.
Follow up

Median not reported. 5-year overall survival reported.
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Results

Estimated overall survival at 5 years of patients with Paget's disease and
DCIS was 92%.

General comments

Relevant information for this question is survival data for 29 patients with
Paget's disease and DCIS.

The majority of patients in the larger series underwent mastectomy: 68/70 =
97%. 2 patients in the larger series underwent wide local excision since they
were unfit for mastectomy.

Age data shown are for the larger series of 70 patients.

The proportion of patients with Paget's disease and DCIS who underwent
mastectomy is not reported, however since only 2 patients in the larger series
of 70 patients underwent wide local excision, the proportion with DCIS who
received mastectomy must be between 93%-100%.
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Marshall, Griffith, Haffty, Solin, Vicini, McCormick, Wazer, Recht & Pierce .
Conservative management of Paget disease of the breast with radiotherapy:
10- and 15-year results. Cancer 97[9], 2142-2149. 2003.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria

36 patients with histologically proven Paget's disease of the breast without
palpable or mammographic mass and treated with breast conserving surgery
plus RT between the years 1980-2000.

Stage of disease (n cases):

TisNOMO, Stage 0: (33)

T1NOMO, Stage 1: (2; 1 pure DCIS, 1 microinvasive)
T2NOMO, Stage lla: (1, i.e. invasive disease).

30 cases (83%) had an underlying breast malignancy.

Exclusion criteria

Follow up period < 12 months (2 patients)

Population

number of patients = 36, age range 33 to 79 years, median age = 51 years.
Interventions

Aim: to report long term follow-up of patients with Paget's disease of the
breast treated with breast conserving surgery and RT.

All patients underwent surgery as follows:

Complete excision of nipple-areolar complex in 25 cases (69%);
Partial excision in 9 cases (25%);

Biopsy alone in 2 cases (6%).

All patients received RT to the whole breast: median 50 Gy; the majority
received a boost to the remaining nipple or tumour bed.
Outcomes

Local recurrence

Cause-specific survival;

Overall survival.

[Analysis by Kaplan-Meier method, measured from the completion of RT]

Follow up
Median 113 months (range 17-257 months).
Results

Actuarial local recurrence rates:
1. As only site of first recurrence:
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5 years: 9% [95% Cl 0%-20%)]
10 years: 13% [95% Cl 1%-25%)]
15 years: 13% [95% Cl 1%-25%].

2. As a component of all recurrence (i.e. includes regional and distant
metastasis):

5 years: 9% [95% Cl 0%-20%]

10 years: 17% [95% Cl 3%-31%)]

15 years: 24% [95% Cl 6%-42%).

Cosmesis:

Cosmesis was assessed in 31 patients by the treating radiation oncologist as
follows:

Excellent: 10 (32%; 4 patients underwent nipple reconstruction)

Good: 18 (58%)

Fair: 3 (10%).

Complications were assessed in 32 patients, of whom 29 (91%) had no long-
term complications. In 3 patients complications included protracted chest wall
pain, chronic breast infection and radiation dermatitis.

Survival:

At a median follow-up of 9 years, 32 of 36 patients were alive with no
evidence of disease (includes patients with successfully treated recurrence). 2
patients died of breast cancer and 2 died free of breast cancer.

Cause-specific survival (scores only breast cancer deaths as events):
5 years: 97% [95% Cl 90%-100%)]

10 years: 97% [95% Cl 90%-100%)]

15 years: 97% [95% Cl 90%-100%)]

Overall survival:

5 years: 93% [95% CIl 84%-100%)]
10 years: 90% [95% Cl 78%-100%)]
15 years: 90% [95% Cl 78%-100%)]
General comments

Small, retrospective study with long follow-up.

Of 36 patients, two had invasive disease, therefore 94% of the series
represent the specified population for this question.

9 patients had mammographic abnormality: nipple thickening or
microcalcifications.

15 patients (42%) underwent axillary surgery; all of whom had no axillay
disease.

Method of assessment of cosmesis is cited, but is not accessible in this paper;
clinician assessment is arguably less relevant than patient assessment.
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Nicolosi, Malloci, Calo & Tarquini . Paget's disease of the breast. Chirurgia
(Bucur.) 9[4], 325-329. 1996.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: ltaly, setting: Secondary care

Inclusion criteria
38 female patients with Paget's disease, treated between 1973 and 1994.

Histology:

Paget's + invasive: 22
Paget's + DCIS: 7
Paget's alone: 9

Exclusion criteria

Not known.

Population

number of patients = 38, age range 34 to 88 years, median age = 60 years.
Interventions

Aim: to report treatment and disease-related events in 38 patients treated for
Paget's disease of the nipple.

Patients underwent treatment as follows:

Mastectomy: 32 (84%)
Breast conserving surgery: 4 (11%)
No surgery/primary RT: 2 (5%)

Outcomes
Disease-related events;

Actuarial overall survival

Follow up

Median not known; 5-year and 10-year actuarial survival reported.
Results

Crude rates of local recurrence (whole series):
Following mastectomy: 3/32 =9.4%
Following breast conserving surgery: 1/4 = 25%

Actuarial overall survival in patients with no evidence of invasive disease:
5-year: 100%
10 year: 100%

General comments
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16/38 = 42% of patients in this series represent the population specified for
this question, although survival is reported for this subset.

Paper written in Italian: data cited are mostly from the abstract.
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Polgar, Orosz, Kovacs & Fodor . Breast-conserving therapy for Paget disease
of the nipple: a prospective European Organization for Research and

Treatment of Cancer study of 61 patients145. Cancer 94[6], 1904-1905. 2002.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: Hungary, setting: Secondary care

Inclusion criteria

33 patients retrospectively identified as treated for Paget's disease of the
nipple with limited DCIS between the years 1980-1996 by cone excision
without RT.

The 33 patients were selected from a larger series of 62 patients with Paget's
disease (see exclusion criteria).

30 patients had no palpable mass and a palpable mass was present in 3
patients.

In 30 patients DCIS was present and 3 patients had no evidence of DCIS.
Exclusion criteria

29 patients with Paget's disease plus extensive DCIS (n=12) or Paget's
disease plus invasive disease (n=17).

Population
number of patients = 33, age range 35 to 80 years, median age = 65 years.
Interventions

Aim: to examine the rate of local recurrence in patients treated for Paget's
disease (and no invasive tumour) with cone excision alone.

All patients underwent cone excision alone.
Outcomes

Local recurrence;
Distant metastasis;
Deaths due to breast cancer.

Follow up
Median 6 years (range 2-14 years)
Results

Local recurrence
The crude rate of local recurrence was 11/33 = 33.3%.

In 10 of 11 recurrences the recurrent tumour was invasive disease.

The estimated (actuarial method) 5-year local recurrence rate was 28.4%.
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The comparison with the series reported by Bijker et al. 2002 was as follows:
Crude local recurrence rate:

This series: 33.3%

Bijker et al. 6.6% (p=0.0012, Fisher exact test)

Estimated (actuarial) local recurrence rate:
This series: 28.4%
Bijker et al. 5.2%

Distant metastasis:
This series: 6 (18.2%)
Bijker et al. 1 (1.6%) (p=0.007)

Deaths due to breast cancer:
This series: 6 (18.2%)
Bijker et al. 1 (1.6%) (p=0.007)

General comments

All 33 patients (100%) in this series represent the population specified for this
question.

Threshold for 'extensive’ DCIS (warranting mastectomy) as an exclusion
criterion not reported.

Authors focus on a comparison between this series (treated with cone
excision alone) and that of Bijker et al. 2001, who were treated with cone
excision plus RT.

Whilst the comparison of this series with that of Bijker et al. 2002 is based on
similar patient-disease variables (age, median follow-up time, histology and
tumour palpability), the two groups represent two distinct, retrospectively
defined groups, with possible further unknown differences.
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Sheen-Chen, Chen, Chen, Eng, Sheen & Chou . Paget disease of the breast -

An easily overlooked disease? J Surg Oncol 76[4], 261-265. 2001.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: Taiwan, setting: Secondary care

Inclusion criteria

31 patients with histologically confirmed Paget's disease treated between
1986 and 1997.

Histology:

Paget's disease + invasive cancer: 15 (48%)
Paget's disease +DCIS: 12 (39%)
Paget's disease alone: 4 (13%)

Presence/absence of palpable underlying tumour:
Present: 12 (39%)
Absent: 19 (61%)

Exclusion criteria
None reported.
Population

number of patients = 31, age range 25 to 72 years, mean age = 51 years.

Interventions

Aim: to report survival rates of patients treated for Paget's disease of the
nipple.

All patients underwent mastectomy.
Outcomes

Overall survival (Kaplan-Meier method)
Follow up

Mean 58 months (range 6-156 months).
Results

Estimated 5-year overall survival:
All patients: 69%

Estimated 5-year overall survival by subgroup for tumour palpability:
Palpable tumour present: 19%

Palpable tumour absent: 94%

(p<0.01, log rank test)

Proportion of patients with underlying pure DCIS by subgroup for tumour
palpability (for 27 patients with an underlying tumour):
Palpable tumour present: 8%
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Palpable tumour absent: 73%
(p<0.01, Chi square test)

General comments

Of the whole series 16 patients (52%) represent the population specified for
this question.
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Stanislawek, Kurylcio & Krasuska . Surgical treatment in Paget's disease of
the breast. Annales Universitatis Mariae Curie-Sklodowska - Sectio d -
Medicina 57[1], 444-448. 2002.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: Poland, setting: Secondary care

Inclusion criteria

Identification of Paget's disease of the breast in a larger cohort of 2261
patients with breast cancer treated surgically in the interval 1989-1995

No statement on histopathological confirmation of disease

28/35 (80%) of patients had Paget's disease with underlying intraductal breast
cancer (DCIS?)
7/35 (20%) had underlying invasive breast cancer

Exclusion criteria

None stated

Population

number of patients = 35, age range 42 to 71 years, mean age = 53 years.
Interventions

Radical mastectomy 29/35 (83%)
Breast conserving surgery 6/35 (17%)

Outcomes

Rates of local recurrence and lymph node metastasis (after ? years)
Crude 5-year survival

Follow up
Not stated, data presented on 5-year survival
Results

Crude local recurrence rate:
Paget's disease with intraductal (non-invasive) disease : 1/28 (3.6%)
Paget's disease with infiltration (invasive) disease: 4/7 (57%)

Crude lymph node metastatic recurrence rate:
Paget's disease with intraductal (non-invasive) disease: 0/28
Paget's disease with infiltration (invasive) disease: 4/7 (57%)

Crude survival at 5 years:
Paget's disease with intraductal disease (non-invasive): 90%
Paget's disease with infiltration (invasive) disease: 49%

General comments
Retrospective case series of Paget's disease of the breast identified from a
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large cohort of surgically-treated breast cancer patients.

Eighty percent of the patients had no underlying invasive disease and
therefore met the inclusion criteria for this topic.

Recurrence and survival data are given only by clinical presentation and not
by intervention. The follow-up interval for recurrence is not stated. Survival
rates are presumed to be overall survival.

Results are highly susceptible to the effects of a small sample size.
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Zurrida, Squicciarini, Bartoli, Rovini & Salvadori . Treatment for Paget's
disease of the breast without an underlying mass lesion: An unresolved
problem. Breast 2[4], 248-249. 1993.

Design

Design: Retrospective case series (therapy), evidence level: 3
Country: ltaly, setting: Secondary care

Inclusion criteria

49 patients clinically diagnosed with Paget's disease between the years 1975
and 1989.

Pathology:

Paget's disease alone: 7 (14%)

Paget's plus DCIS: 32 (65%)

Paget's plus involvement of focal areas of breast and underlying nipple ducts:
10 (20%)

42 patients underwent a diagnostic mammography with results as follows:
Mammographic abnormality: 14 (34.2%)
Normal: 28 (68.3%)

Exclusion criteria

None reported.

Population

number of patients = 49, mean age = 60 years, median age = 62 years.
Interventions

Aim: to report on disease-related events in a small series of patients with
Paget's disease of the nipple.

Patients received surgery as follows:
Mastectomy: 18 (36.7%)
Wide local excision: 31 (63.3%)

2 patients treated with wide local excision received RT in addition.
Outcomes

Local recurrence
Deaths due to breast cancer

Follow up
Median 60 months (range 20-179 months).

2 patients were lost to folllow-up.
Results

Crude rates of locally recurrent invasive tumour:
Following mastectomy:  0/18 = 0%
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Following wide local excision: 9/31 = 29%

Of 31 patients who underwent wide local excision, 8 cases of recurrence
occurred in the subset of 29 patients who did not receive RT and 1 case of
recurrence occurred in the subset of 2 patients who received RT.

Crude rates of death due to breast cancer:
Following mastectomy:  0/18 = 0%
Following wide local excision: 2/31 = 6.5%

General comments

Pre-operative biopsy was performed in 27 patients and confirmed Paget's
disease histologically in all 27 cases.

Paper does not make clear whether 10 cases with definitive pathology of
'involvement of focal areas of breast and underlying nipple ducts' is invasive
disease or in situ disease. However at least 39 cases (79% of the series)
represent the population specified in the question.

Results are subject to the effects of small sample size and in particular, low
event rates.
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3.3 In patients with invasive breast cancer or DCIS when is sentinel lymph node
biopsy justified as a staging procedure?

Short Summary - Invasive breast cancer SLNB versus axillary clearance or axillary
sampling

There is a large volume of evidence on SLNB both from randomised controlled trials
(RCTs) and case series studies (Agarwal et al. 2005 , Blanchard et al. 2003, BMJ Clinical
Evidence 2005; Carlo et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cox. et al. 2000,
Cserni et al. 2002 , Fleissig et al. 2006 Giuliano et al. 1997, Haid et al. 2002, Imoto et al.
2004, Julian et al. 2004, Katz et al. 2006 , Kim et al.2006 , Kokke 2005 , Krag et al. 2001
and 2007, Langer et al. 2004, Langer et al. 2005, Leidenius 2004, Lucci et al. 2007,
Mansel et al. 2006 , Naik et al. 2004, Purushotham et al. 2005, Reitsamer et al. 2004,
Rietman et al. 2003, Ung et al. 2004, Veronesi et al. 2003 and 2006, Zavagno et al. 2005a
and 2005b and 2008)

A well conducted systematic review and meta-analysis of 69 studies (of mixed study
design) was undertaken by Kim, Giuliano & Lyman (2006) with data from over 8000
patients. The overall sentinal lymph node localisation rate was 96.4%; the pooled estimate
of false negative rate was 7.0% and the mean proportion of patients with positive sentinal
lymph nodes was 42% and the post test probability negative was 4.6%. From other
studies, the sentinal lymph node localisation rate ranged from 81.4% to 100%, (mean
94.0% and median 94.9%) (Agarwal et al. 2005, Carlo et al. 2005, Clarke et al. 2004, Cody
et al. 1999, Cox. et al. 2000, Cserni et al. 2002, Giuliano et al. 1997, Haid et al. 2002,
Imoto et al. 2004, Julian et al. 2004, Krag et al. 2001, Langer et al. 2004, Langer et al.
2005, Naik et al. 2004, Reitsamer et al. 2004, Ung et al. 2004, Veronesi et al. 2003).

The false negative rate of SLNB ranges from 0% to 10.7% (mean 5.8%, median 5.9%)
(Agarwal et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cox et al. 2000, Cserni et al.
2002, Giuliano et al. 1997, Julian et al. 2004, Krag et al. 2001, Langer et al. 2004, Ung et
al. 2004, Veronesi et al. 2003). The accuracy of SLNB ranges from 94.6% to 100%, (mean
97.7% with a median of 98.3%) (Agarwal et al. 2005, Clarke et al. 2004, Cody et al. 1999,
Cserni et al. 2002, Giuliano et al. 1997, Krag et al. 2001, Langer et al. 2004, Ung et al.
2004, Veronesi et al. 2003, Cox et al. 2000.) The prevalence of axillary disease has a
mean of 39.1%, median 35.4% and a range from 28.8% to 57.6% (Agarwal et al. 2005,
Clarke et al. 2004, Cody et al. 1999, Cserni et al. 2002, Giuliano et al. 1997, Krag et al.
2001, Langer et al. 2004, Leidenius et al. 2004, Ung et al. 2004, Veronesi et al. 2003 and
2006, Cox et al. 2000.)

The evidence on morbidity, including lymphoedema, favours SLNB over axillary clearance.
(Mansel et al. 2006 and Fleissig et al. 2006; Purushotham et al. 2005; Lucci et al. 2007,
Zavagno et al. 2008). The ALMANAC RCT (reported by Mansel, 2006 and Fleissig 2006)
and the RCT by Purushotham et al. (2005) found little evidence, by intention to treat, that a
difference exists in psychological morbidity between patients treated by SLNB compared
to axillary clearance.

The follow-up periods in the studies ranged from a mean of 24 months from surgery
(Blanchard et al. 2003) to a median of 60 months by Carlo et al. (2005) and up to 78
months as reported by Veronesi et al. (2006). The extent of follow-up is therefore
immature and results should be interpreted with caution, however, findings showed that
patients treated by SLNB do not appear to have poorer rates of: disease free survival or
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overall survival, or of axillary recurrence in the short term, compared to patients treated by
axillary clearance.

The retrospective review conducted by Katz et al. (2006) of SLNB procedures in 1,133
patients, the majority of whom had invasive disease, identified the following factors as risk
factors for involvement of the sentinal lymph node: younger age; mastectomy as definitive
surgery; larger tumour size; invasive histology; and tumour lymphovascular invasion. In the
same study in patients with involved sentinal lymph nodes, the following factors were
found to be risk factors for further axillary node involvement revealed by axillary clearance:
tumour lymphovascular invasion; higher number of positive sentinal lymph nodes; larger
sentinal lymph node deposits; and lower number of uninvolved sentinal lymph nodes. A
RCT by Lucci et al. 2007 reported that the use of SLNB plus ALND resulted in more
wound infections, axillary seromas, and paresthesias than SLNB alone. Lymphoedema
was more common after SLNB plus ALND but was significantly different only by subjective
report. The use of SLNB alone resulted in fewer complications. Zavagno et al. (2008)
reported that the analysis of the Psychological General Well Being Index questionnaire
showed a statistically more positive outcome in the anxiety domain and in the general
index for the sentinal lymph node group.

Axillary sampling as staging surgery

In addition to SLNB, a literature search was performed to identify studies which evaluated
axillary sampling as staging surgery in early breast cancer. 15 studies were identified: two
RCTs: Chetty et al. 2000, Forrest et al. 1995 and 13 case series studies: Hadjiminas and
Burke 1994, Rampaul et al. 2004, Tanaka et al. 2006, Thompson et al. 1995, Mathew et
al. 2006, Sato et al. 2001; Ishikawa et al. 2005; Narredy et al. 2006; Macmillan et al. 2001;
Hoar and Stonelake 2003, Gui et al. 2005; Cserni 1999, Kingsmore et al. 2003.

Staging performance: Staging data for axillary sampling were identified in five case series
studies, most of which were very small in size. From these limited data, axillary sampling
appears to have a median false negative rate of 3.6% (range 0%-6.5%) and a median
accuracy of 98.5% (range 98%-100%). Although these values appear favourable to those
of SLNB® they should be interpreted with caution due to the small volume of low quality
evidence. However the studies present no evidence that axillary sampling is inferior to
SLNB in terms of detecting axillary disease.

Physical morbidity: Evidence from one RCT is suggestive of reduced morbidity from
axillary sample over axillary clearance or axillary sample plus radiotherapy, expressed as
greater arm flexion at six months from surgery and smaller forearm circumference at three
years from surgery. There were no other significant differences in morbidity outcomes,
including upper arm circumference and other arm movements. Evidence from three
observational studies comparing axillary sampling with axillary clearance favours axillary
sample in terms of arm volume increase. Two of these studies suggest that radiotherapy,
when used after axillary sampling in patients with disease positive nodes, has an adverse
effect on shoulder mobility and arm volume.

*A meta-analysis by Kim, Giuliano & Lyman (2006) provided a pooled estimate of FNR for SLNB as 7.0% [95% Cl 5.2%-
8.8%)]. In studies of SLNB reviewed for this guideline, the accuracy of SLNB had median 98.3% (range 94.6% to 100%),
based on 10 series of patients (three series were within RCTs). The FNR of SLNB had median 5.9% (range 0% to

10.7%) based upon 11 series of patients (four series were within RCTs).
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Recurrence and survival: Two RCTs comparing axillary sampling with axillary clearance
found no significant difference in terms of survival or recurrence. One retrospective
analysis of a large series of patients who were treated in the pre-SLNB era, concluded that
survival is significantly improved if four or more nodes are sampled, compared to sampling
fewer than four lymph nodes. This effect was demonstrated for patients with metastatic
axillary lymph nodes and for patients with no detectable nodal metastases. A second
observational study was suggestive of an inverse relationship between survival and the
number of positive lymph nodes, with the best survival in patients with no detectable nodal
disease.

Predictive factors for axillary metastases

Evidence on the risk factors for axillary metastases in patients with early invasive breast
cancer was identified in 16 retrospective analyses. Although some studies represented
large series of patients, the retrospective design constitutes poor quality evidence (Anan et
al. 2000; Barth et al. 1997; Brenin et al. 2001; Cao et al. 2005; Chen et al. 2002; Cutuli et
al. 2001; Giuliano et al. 1996; Grube et al. 2002; Houvenaeghel et al. 2003; Katz et al.
2006; Peters-Engl et al. 2004; Rivadeneira et al. 2000; Specht et al. 2005; Tan, Tan et al.
2005; Tan, Wu et al. 2005; Velanovich and Szymanski 1998).

The overall risk of axillary metastases in each of 13 studies had a median value of 27%.
The most commonly reported risk factors for axillary metastases in 12 studies that
performed multivariate analyses were larger tumour size (11 studies) presence of lympho-
vascular invasion (8 studies), higher histological grade (5 studies) and younger patient age
(5 studies), although other risk factors were reported.

The poor quality evidence from these studies does not permit definition of a distinct patient
group with risk factors that indicate avoidance of SLNB in favour of axillary clearance.

Short Summary - DCIS

A limited volume of case series studies which address SLNB in patients with DCIS were
identified. Ansari et al. (2008) conducted a meta-analysis (of observational studies) of the
reported data on the incidence of sentinel lymph node metastasis in patients with DCIS.
This analysis reported SLNB results in patients with the diagnosis of DCIS. The analysis
showed the frequency of sentinel lymph node positivity in patients with a preoperative
diagnosis of DCIS ranged from 0 to 16.7%. With an overall positivity incidence of 7:4%.
Postoperative overall positivity incidence was 3.7%. The overall frequencies of nodal
metastasis between the two groups (preoperative versus definitive diagnosis) were
significantly different. Evidence on a subset of patients with a biopsy diagnosis of DCIS
who were at high risk of an invasive component was reviewed and suggested that a
palpable mass, a mammographic mass, a high-grade DCIS and a large size were
associated with a significant risk of invasive disease in the final resection specimen.

In the other case series studies there was general consistency in differentiating between
true DCIS, DCIS with microinvasion (DCISm) and invasive disease, usually based upon
the definition of DCISm by the American Joint Committee on Cancer (i.e. invasive focus <
1mm in size on definitive histology). The overall rate of sentinel lymph node involvement
for true DCIS was 1.8% (Veronesi et al. 2005) and 5% (Wilke et al. 2005). This evidence
was drawn from observational studies which reported rates of detection of positive sentinel
lymph nodes in patients with DCIS (with no detectable microinvasion) as 1.8% (Veronesi
et al. 2005). The median value from 12 included observational studies was 5.4% (range
0% to 22%). Overall rate of sentinel lymph node involvement for DCISm from an
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observational study by Wilke et al. (2005) showed that the subgroup of patients with
DCISm represented only 51 individuals. Among these, the rate of detection of positive
sentinal lymph nodes was 14%. The median value from 7 included observational studies is
11.1% (range 9.5% to 29.4%). From all other 16 case series studies the summary
statistics for the rate of sentinal lymph node involvement in patients with DCIS (which
represent patients with only true DCIS, only DCISm, or either of DCIS/DCISm) were: mean
7.6%; median 6.8%, range 0% to 22%. (Camp et al. 2005; Cox et al.1998; Cserni et al.
2002; Farkas et al. 2004; Intra et al. 2003; Katz et al. 2006; Kelly et al. 2003; Klauber-
DeMore et al. 2000; Liu, Yang and Chen 2003; Mittendorf et al. 2005; Pendas et al. 2000;
Trisal, Qian and Wagman 2004; Veronesi et al. 2005; Wilkie et al. 2005; Zavagno et al.
a2005 and b; and Zavotsky et al.1999).

There was no evidence to suggest that a pattern exists between the rate of positive
sentinal lymph nodes and DCIS grade. There was no evidence to suggest that a pattern
exists between the rate of positive sentinal lymph nodes and DCIS tumour size. It was not
possible to reliably estimate the proportion of patients with DCIS and positive sentinal
lymph nodes who have further axillary nodal involvement from the studies identified,
because of small numbers of patients in the series.

None of the selected studies (all retrospective) reported changes to treatment plans as a
result of staging by SLNB, and all studies were retrospective in nature. However five
studies provided data on patients who were upstaged from the stage attributed by primary
tumour biopsy, in the light of final, primary tumour histology from definitive surgery: a
retrospective case series study (Wilkie et al. 2005) provides evidence that 10% of patients
staged by biopsy as having DCIS (including DCISm) and who undergo SLNB are found to
have invasive disease by primary tumour histology revealed by definitive surgery.

PICO
Patients Intervention | Comparator Outcome
Patients with SLNB «ALND « Sensitivity
invasive breast « Axillary node « Specificity
cancer sampling « Axillary recurrence rate
« Morbidity (short term)
« Morbidity (long term) -
Morbidity includes
Lymphoedema and
Psychological morbidity
«QOL (to include function and
activities of daily living)
- Patient acceptability
« Overall survival
« Factors associated with high
risk of nodal metastases
(prior to definitive surgery)
Patients with SLNB «No axillary surgery | Rates of axillary positivity by
DCIS or micro- « Axillary node subgroups:
invasive sample or ALND (1) low grade, vs.
carcinoma intermediate grade, vs.
(defined as high grade DCIS
invasive (2) by size of DCIS
carcinoma <1mm
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in size) Change in treatment
decisions

This PICO table was used to generate the search strategy used to search the literature for
this question, see Appendix A

Invasive breast cancer SLNB versus axillary clearance or axillary sampling -
Evidence Summary

There is a large volume of evidence on SLNB but the vast majority arises from numerous
case series. Applicability to the UK is limited due to the variable techniques employed in
different centres internationally.

A well conducted systematic review and meta-analysis of 69 studies (of mixed study
design) was undertaken by Kim, Giuliano & Lyman (2006) with data from over 8000
patients. This study summarised the staging performance of SLNB as follows:

Overall SN localisation rate = 96.4%

Pooled estimate of FNR = 7.0% [95% Cl 5.2%-8.8%, p<0.0001]
Mean proportion of patients with positive SNs = 42%

Post test probability negative = 4.6%.

An earlier, smaller systematic review of 12 studies was performed by Cox et al. (2000) but
the results are not summarised here since there is apparently overlap with the superior
review by Kim, Giuliano & Lyman (2006). Otherwise in our review of the literature, data on
the staging performance of SLNB comes from 17 original series of patients as follows:

Sentinel node localisation rate

The SN localisation rate had range 81.4% to 100%, mean 94.0% and median 94.9%,
based upon 17 series of patients (four series were within RCTs):

Agarwal et al. 2005, Carlo et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cox. et al.
2000, Cserni et al. 2002, Giuliano et al. 1997, Haid et al. 2002, Imoto et al. 2004, Julian et
al. 2004, Krag et al. 2001, Langer et al. 2004, Langer et al. 2005, Naik et al. 2004,
Reitsamer et al. 2004, Ung et al. 2004, Veronesi et al. 2003.

False negative rate

The FNR of SLNB had range 0% to 10.7% (mean 5.8%, median 5.9%) based upon 11
series of patients (four series were within RCTs):

Agarwal et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cox et al. 2000, Cserni et al.
2002, Giuliano et al. 1997, Julian et al. 2004, Krag et al. 2001, Langer et al. 2004, Ung et
al. 2004, Veronesi et al. 2003

Of these 11 studies 10 used axillary clearance as the gold standard and one (Agarwal et
al. 2005) used FNS as the gold standard.

Accuracy

The accuracy of SLNB had range 94.6% to 100%, mean 97.7% and median 98.3% based
on 10 series of patients (three series were within RCTs):

Agarwal et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cserni et al. 2002, Giuliano et al.
1997, Krag et al. 2001, Langer et al. 2004, Ung et al. 2004, Veronesi et al. 2003, Cox et al.
2000.
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Of these 10 studies 9 used axillary clearance as the gold standard and one (Agarwal et al.
2005) used FNS as the gold standard.

Prevalence of axillary disease

Prevalence of axillary disease had mean 39.1%, median 35.4% and range 28.8% to 57.6%
based on 11 series of patients (three series were within RCTs):

Agarwal et al. 2005, Clarke et al. 2004, Cody et al. 1999, Cserni et al. 2002, Giuliano et al.
1997, Krag et al. 2001, Langer et al. 2004, Leidenius et al. 2004, Ung et al. 2004, Veronesi
et al. 2003, Cox et al. 2000.

Of these 11 studies 10 used axillary clearance as the gold standard and one (Agarwal et
al. 2005) used FNS as the gold standard.

Morbidity
Three RCTs and five observational studies compared morbidity outcomes between SLNB
and axillary clearance.

Physical Morbidity

The majority of the evidence from 8 studies comparing physical morbidity, including
lymphoedema, favours SLNB over axillary clearance. This was most effectively
demonstrated by ITT analyses in two RCTs representing study situations where a
proportion of patients randomised to SLNB actually underwent axillary clearance, which
attenuates any advantage arising from SLNB (the ALMANAC RCT, reported by Mansel et
al. 2006 and Fleissig et al. 2006 and a second RCT by Purushotham et al. 2005):

In Mansel et al. (2006) the ALMANAC trial demonstrated effects that were statistically
significant and clinically important in favour of the SLNB arm for the trial outcome index
(TOIl) which was based on quality of life. Statistically significant effects in favour of SLNB
were also demonstrated for arm sensory loss, lymphoedema, use of surgical drains and
wound infection, at different time points up to one year post-surgery (RR of any
lymphoedema in SLNB group compared to standard treatment group = 0.37 (95% CI 0.23-
0.60). A significantly greater proportion of patients in the SLNB arm resumed normal
activities within 3 months than did patients in the control arm. Fleissig (2006)
demonstrated that patients in the SLNB group of the ALMANAC trial experienced
statistically significantly better TOI at longer follow-up of 18 months from surgery. Older
patients experienced statistically significantly better TOI than younger patients.

The RCT by Purushotham et al. (2005) also demonstrated significant advantages in favour
of SLNB in the first year post-surgery in terms of physical morbidity: smaller mean
increases in arm volume and lower odds of sensory loss in five different measurements
were observed in the SLNB arm. Only one of five shoulder mobility outcomes were
significantly better for the SLNB arm, with no significant differences detected in the
remaining four by ITT.

Further evidence of less physical morbidity following SLNB compared to axillary clearance
was provided (by non intention-to-treat (ITT) analysis) in the RCT by Veronesi et al. (2003)
and also in observational studies by Haid et al. (2002), Blanchard et al. (2003), Langer et
al. (2004) and Langer et al. (2005). These studies used a combination of subjective
(mostly patient-reported) and objective measures and found that the effect in favour of
SLNB was present from the short-term post-operative period, and was demonstrable at a
mean follow-up period of 51 months (Langer et al. 2004). Only Rietman et al. (2003) found
no significant difference in physical morbidity between SLNB and axillary clearance, at 6
weeks after surgery. Although not identified by the included studies, SLNB also carries a
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risk of allergic reaction of 1.8% when blue dye is used (King 2004 cited by BMJ Clinical
Evidence 2005b).

Psychological Morbidity

The ALMAMAC RCT (reported by Mansel, 2006 and Fleissig 2006) and the RCT by
Purushotham et al. (2005) found little evidence, by ITT, that a difference exists in
psychological morbidity between patients treated by SLNB compared to axillary clearance.

Mansel et al. (2006) found no significant difference between groups for a measure of state
anxiety at any follow-up point up to 12 months post-surgery and concluded that this
demonstrated that patients who undergo SLNB do not experience increased anxiety due to
concerns of residual cancer being ‘left behind’. Fleissig (2006) demonstrated a similar
result that in the same study group considering only patients with positive nodes between
randomised groups (non ITT) and also that older patients experienced statistically
significantly less anxiety than younger patients.

Purushotham et al. (2005) found few significant differences between groups for
psychological outcomes: There was one significant difference in favour of SLNB for a
measure of ‘clinically significant morbidity’, but this did not remain significant when
adjusted for trait anxiety.

Recurrence and survival

Twelve of the identified studies provide information on recurrence or survival after SLNB.
The follow-up periods in the studies ranged from a mean of 24 months from surgery
(Blanchard et al. 2003) to a median of 60 months by Carlo et al. (2005). The extent of
follow-up is therefore immature although patients treated by SLNB do not appear to have
poorer disease free or overall survival, or rates of axillary recurrence in the short term,
compared to patients treated by axillary clearance.

Survival

Only three studies (Veronesi et al. 2003, Carlo et al. 2005 and Imoto et al. 2004)
performed analyses using an actuarial method i.e. one which considers the time it takes
for patients to reach the endpoints of interest:

The RCT by Veronesi et al. (2003) found no significant difference in overall survival by ITT,
between randomised groups (intervention: SLNB with axillary clearance only if positive,
versus control: SLNB plus axillary clearance), at a median follow up of 46 months,
indicating no survival disadvantage in patients treated by SLNB in its operational setting. In
the intervention group 0.8% of patients died of breast cancer compared with 0.4% of the
control group (p=0.15, log rank test).

The case-series study by Carlo et al. (2005) estimated 5-year disease-free survival in
patients who successfully underwent SLNB, at 94% (95% CIl 91% to 97%).This result was
for two patient groups together:

i) patients with positive sentinel nodes who underwent axillary clearance

ii) patients with negative sentinel nodes who did not undergo axillary clearance

5-year disease-free survival was significantly longer in patients in the second group (96%,),
compared to the first (89%, p = 0.02, log rank test), illustrating the prognostic value of the
disease status of the axilla. The case-series study by Imoto et al. (2004) found no
significant difference in disease-free survival between patients with negative sentinel
nodes who underwent axillary clearance and patients with negative sentinel nodes who did
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not undergo axillary clearance. The proportions of patients alive at a median follow-up of
52 months groups were 94% and 93% respectively (p=0.78, log rank test).

Recurrence

In the studies identified, axillary recurrence occurred with range 0% to 0.96% in patients
with negative sentinel nodes who underwent no axillary clearance, with follow up periods
ranging from 12 months (Mansel et al. 2006) to a median of 60 months (Carlo et al. 2005).
These studies reported simple proportions of patients that had reached the event of
interest and should be interpreted with caution due to the variability of follow-up periods.

In the ALMANAC RCT at 12 months from surgery 4 patients in the standard treatment
group and 1 patient in the SLNB group experienced axillary recurrence (difference = 2.7%,
95% Cl -1.5%-7.8%, Mansel et al. 2006).

In patients with positive sentinel nodes who received subsequent axillary clearance,
axillary recurrence occurred with range 0% to 1.4%, with follow up periods ranging from
median 31 months (Naik et al. 2004) to median 60 months (Carlo et al. 2005).

In patients with negative sentinel nodes who underwent axillary clearance in centres’
validation periods,no axillary recurrences were reported with follow up ranging from a
mean of 24 months (Blanchard et al. 2003) to a median of 52 months (Imoto et al. 2005).

Naik et al. (2004) demonstrated a higher proportion of patients with positive sentinel nodes
who underwent no axillary clearance experiencing axillary recurrence(1.4%), than all other
patients studied i.e. patients with positive sentinel nodes who underwent subsequent
axillary clearance plus patients of with negative sentinel nodes, with or without subsequent
axillary clearance (0.18%, p=0.013).

Patient acceptability
No studies were included that specifically address patient acceptability as an outcome
measure.

Factors (identified prior to definitive surgery) that are associated with high risk of
nodal metastases

The retrospective review conducted by Katz et al. (2006) of SLNB procedures in 1133
patients, the majority of whom had invasive disease, identified the following factors as risk
factors for involvement of the sentinel node: younger age; mastectomy as definitive
surgery; larger tumour size; invasive histology; tumour lymphovascular invasion. In the
same study in patients with involved sentinel nodes, the following factors were found to be
risk factors for further axillary node involvement revealed by axillary clearance: tumour
lymphovascular invasion; higher number of positive sentinel nodes; larger sentinel node
deposits; lower number of uninvolved sentinel nodes.

Axillary sample as staging surgery

An additional literature search was performed in addition to that for SLNB, on the
MEDLINE and EMBASE databases. 15 studies were identified which evaluate axillary
sample as staging surgery in patients with early breast cancer; 2 RCTs: Chetty et al. 2000,
Forrest et al. 1995 and 13 case series studies: Hadjiminas and Burke 1994, Rampaul et al.
2004, Tanaka et al. 2006, Thompson et al. 1995, Mathew et al. 2006, Sato et al. 2001;
Ishikawa et al. 2005; Narredy et al. 2006; Macmillan et al. 2001; Hoar and Stonelake 2003,
Gui et al. 2005; Cserni 1999, Kingsmore et al. 2003.
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Although all of the identified studies evaluate axillary sampling to stage the axilla, there is
a high degree of inconsistency in the detail of the staging interventions (Table 1). Of the
total of 15 studies, eight (including two RCTSs) report on unguided axillary sample of four
axillary nodes as the intended surgical procedure and two report on axillary sample of four
nodes, guided by blue dye. In some studies there is an apparent blurring of the boundaries
of axillary sample with SLNB (Hoar and Stonelake 2003, Gui et al. 2005).

Table 1. Consistency of axillary sample procedures

Staging intervention Studies reporting
Unguided sample of a target/minimum of | Chetty et al. 2000, Forrest et al. 1995,
four axillary nodes, by palpation. Hadjiminas and Burke 1994, Rampaul et al.

2004*, Tanaka et al. 2006, Thompson et al.
1995*, Mathew et al. 2006, Sato et al. 2001.

Dye assisted four node sample. Ishikawa et al. 2005, Narredy et al. 2006.

Axillary clearance with retrospective | Cserni 1999, Kingsmore et al. 20083.
analysis of the staging information
provided by different numbers of nodes.

SLNB, extended to sample a minimum of | Hoar and Stonelake 2003, Gui et al. 2005.
four axillary nodes, using palpation.

Unguided four node sample, but with | Macmillan et al. 2001.
preoperative injection of radiocolloid and
analysis ex vivo of nodes identified as
sentinel nodes.

* Staging technique appears to be unguided sample, but details of the method were not
specified.

Since 10 of the 15 studies are of patients treated in the UK (including two RCTs),
applicability to the UK should be reasonable, noting inconsistencies discussed above.

Staging performance of axillary sample: Five observational studies provided complete
staging performance data for axillary sample, compared to axillary clearance as gold
standard (Hoar & Stonelake 2003, Ishikawa et al. 2005, Narreddy et al. 2006, Tanaka et
al. 2006 and Sato et al. 2001). In general the studies represent small series of patients.
For this reason the study by Tanaka et al. 2006 stands out with the largest series size of
237 patients. In this study, unguided axillary sample of four palpable nodes had a false
negative rate of 6.5% and an accuracy of 98.3%.

False negative rate: The false negative rate of axillary sample had mean 2.9%, median
3.6% and range 0%-6.5% (Hoar & Stonelake 2003, Ishikawa et al. 2005, Narreddy et al.
2006, Tanaka et al. 2006 and Sato et al. 2001). Two studies reported false negative rates
of zero (Ishikawa et al. 2005 and Narreddy et al. 2006), but these represented small series
of patients (32 patients and 17 patients, respectively).

Accuracy: The accuracy of axillary sample had mean 99%, median 98.5% and range
98%-100%. Similar to above, two studies with very small series of patients reported
accuracy values of 100% (Ishikawa et al. 2005 and Narreddy et al. 2006).
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Prevalence of axillary disease: Prevalence of axillary disease as determined by axillary
clearance as gold standard had a mean of 43.2%, median 39.8% and range 26.2%-76.5%
(Hoar & Stonelake 2003, Ishikawa et al. 2005, Narreddy et al. 2006, Tanaka et al. 2006,
Macmillan et al. 2001 and Sato et al. 2001). The highest prevalence of 76.5% was
reported by Narreddy et al. 2006, who studied a small, selected series of 17 patients with
multifocal breast cancer.

Other staging information: The case series study by Gui et al. 2005 studied the staging
performance SLNB (with radiocolloid plus, in some cases, blue dye) extended where
necessary, to an axillary sample of a minimum of four nodes. The study found that
sampling a minimum of four nodes did not reveal, after SLNB, any cases of further positive
nodes.

The retrospective review of pathology slides by Cserni 1999 examined the staging
information provided by sampling the largest three, four, five and six axillary nodes in
patients who underwent axillary clearance. Considering all cases, concordance of staging
information with the axillary clerance was as follows:

3 nodes: 94-96%

4 nodes: 97-98%

5 nodes: 98-99%

6 nodes: 99%

Morbidity outcomes for axillary sample: The RCT reported by Chetty et al. 2000
compared axillary sample versus axillary clearance. Six months following surgery, arm
flexion was statistically significantly lower in patients who received axillary clearance
(p=0.003 ANCOVA) and in those who received axillary sample plus RT (p=0.004)
compared to those who underwent axillary sample alone. There were no differences
between groups in power to flex the shoulder or abduction, at any time point. There was
no significant difference in the upper arm circumference between the three groups. At
three years from surgery the forearm circumference was significantly greater after axillary
clearance than after node sample (p=0.005) or node sample plus RT (p=0.04).°

The prospective case series study by Thompson et al. 1995 studied arm morbidity up to
twelve months after surgery following axillary sample or axillary clearance. A greater
proportion (42%; of patients who underwent axillary clearance had an arm volume
increase >200ml° compared to patients who underwent axillary sample (21%; difference
19%, 95% Cl 1%-38%). RT was found independently to have a statistically significant
adverse impact on shoulder mobility.

The prospective case series study by Hadjiminas and Burke 1994 measured the rate of
lymphoedema at a median of 20 months following surgery. Lymphoedema was present in
14% of patients who underwent axillary sample followed by axillary clearance compared to
0% in patients who underwent axillary sample alone (p<0.02).

6 Morbidity outcomes were not analysed by intention to treat and although the forearm circumference difference is

statistically significant, it is difficult to tell whether the difference is clinically important.
7 Regarded by the authors as a threshold for clinically important arm morbidity.

317



Mathew et al. 2006 studied the incidence of lymphoedema in patients who underwent
axillary sample (with RT in cases with metastatic nodes) compared to patients who
underwent axillary clearance, using two retrospectively defined groups. Axillary clearance
was associated with a higher incidence of lymphoedema than axillary sample (12% and
2% respectively, p=0.001). This difference remained statistically significant when
measured in node-negative patients only (removing the effect of RT), but statistical
significance was lost when only node positive patients were analysed.

Recurrence and survival data for axillary sample: In the RCT of axillary sample versus
axillary clearance after breast conserving surgery reported by Chetty et al. 2000, there was
no statistically significant difference between randomised groups for overall survival or
disease free survival at a median follow-up of 4.1 years. There was also no significant
difference between randomised groups in the rate of axillary recurrence.

An earlier RCT reported by Forrest et al. 1995 compared axillary sample versus axillary
clearance after mastectomy. At a median follow-up of 11 years there was no significant
difference between groups for disease specific survival (Hazard ratio (HR) 1.11 in favour of
axillary clearance; 95% CIl 0.80-1.53), distant recurrence (HR 1.05 in favour of axillary
clearance; 95% CIl 0.74-1.5) or locoregional recurrence (HR 1.35 in favour of axillary
sample; 95% Cl 0.83-2.19).

Kingsmore et al. 2003 performed a retrospective analysis of a large series of patients who
underwent axillary staging surgery in the pre-SLNB era, analysing survival against the
number of axillary nodes examined. Patients who had examination of four or more axillary
nodes had statistically significantly increased survival compared to patients who had 3 or
less nodes examined, when node-negative patients were analysed (HR 1.34; 95% CI 1.09-
1.65) and when node-positive patients were analysed (HR 1.20; 95% CI 1.02-1.41).

Rampaul et al. 2004 examined survival in a series of 852 patients who underwent axillary
sample, with axillary RT given in cases with positive axillary nodes. At a median follow-up
period of 7.5 years, axillary recurrence occurred at a rate of 0.66% per annum. Overall
survival by the number of positive nodes was as follows:

e (0 nodes positive: 89%
1 nodes positive: 84%
2 nodes positive: 75%
3 nodes positive: 65%

Predictive factors for axillary metastases

There is a large volume of evidence on SLNB in general. 97 studies that address risk
factors for axillary metastases were identified from within the list of studies identified for
SLNB. All of the selected studies are retrospective analyses, usually performed by
interrogating databases of routinely collected clinical and pathological data. Some of the
studies report on large patient samples. However the quality of these studies is generally
poor due to their retrospective nature.

There is likely to be inconsistency amongst the studies for the definition of a metastatic
axillary node; SLNB is more likely to involve serial sectioning of nodes than is axillary
dissection. Immunohistochemistry histology techniques, where used, are likely to be more
sensitive than standard techniques. Studies also vary in terms of their methods of analysis
and also the variables that authors chose to explore, and how results are presented (e.g.
by continuous/categorical variables). Despite this, half or more of the studies report larger
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tumour size and presence of tumour lympho-vascular invasion to be significant risk factors
for axillary metastasis.

Studies are also inconsistent in the magnitude of risk conveyed by any particular risk factor
(see Table 2: OR for axillary metastases by tumour size; Peters-Engl et al. 5004 and
Rivadeneira et al. 2000).

Patient population:

The patient samples represented in the retrospective studies varied in terms of tumour
size. Several studies are restricted to patients with tumour sizes below a stated maximum,
notably T1 tumours in five studies (Anan et al. 2000, Barth et al. 1997, Brenin et al. 2001,
Giuliano et al. 1996 and Rivadeneira et al. 2000). Other studies aimed to report on entire
treated series and accordingly, patients were analysed without tumour size restrictions.
Specht et al. 2005 state no T size criteria, but that all patients had clinically palpable
axillary nodes. Table 1 provides a description of each patient series in terms of tumour
size and also the surgical staging method used. Grube et al. 2002 report only on patients
with invasive lobular carcinoma. Tan, Wu et al. 2005 studied only patients with metastatic
sentinel nodes, demonstrated by SLNB.

Table 1 Tumour size and staging method

Study T criteria Staging
method
Anan et al. 2000 T1 AC
Barth et al. 1997 T1 AC
Brenin et al. 2001 T1 AC
Cao et al. 2005 T1-2 (25mm or less) SLNB
Chen et al. 2002 T1-T2 SLNB
Cutuli et al. 2001 T0-2 (3cm or less) AC
Giuliano et al. 1996 T1 AC
Grube et al. 2002 ILC (size range 0.3-9.0cm) SLNB
Houvenaeghel et al. 2003 T0-2, 3cm or less AC
Katz et al. 2006 T1-T3 (upper T limit unknown) SLNB
Peters-Engl et al. 2004 Largest tumour 8cm in size SLNB
Rivadeneira et al. 2000 T1a-T1b AC
palp nodes, T size range not|SLNB
Specht et al. 2005 reported.
Tan, Tan et al. 2005 T1-2 AC
Tan, Wu et al. 2005 T1-2, N1 SLNB
Velanovich and  Szymanski AC
1998 T1-3

SLNB: Sentinel lymph node biopsy
AC: Axillary clearance/dissection

Risk of axillary metastases:

13 studies reported a prevalence of axillary disease, revealed by staging surgery (Anan et
al. 2000, Barth et al. 1997, Brenin et al. 2001, Cao et al. 2005, Chen et al. 2002, Cutuli et
al. 2001, Giuliano et al. 1996, Grube et al. 2002, Houvenaeghel et al. 2003, Katz et al.
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2006, Rivadeneira et al. 2000, Specht et al. 2005 and Tan, Tan et al. 2005). In these 13
studies, summary statistics for the prevalence of axillary disease are as follows:

Mean: 31.4%

Median: 27%

Range: 18%-59%

Specht et al. 2005 reported a prevalence of 59%, but in a series of selected patients with
clinically palpable axillary nodes. Discounting this value, the summary statistics become:
Mean: 29.1%

Median: 27%

Range: 18%-50%

In either case, the mean and median values derived from these studies suggest that
approximately 70% of patients who undergo surgical staging for early breast cancer have
no axillary disease.

Predictive factors for metastatic axillary nodes

1. Studies that performed multivariate analysis

12 studies reported risk factors for the presence of any metastatic axillary nodes using
multivariate analysis; that is, analysis which considers the action of each risk factor
variable, independent of the action of other variables (Anan et al. 2000, Barth et al. 1997,
Brenin et al. 2001, Cao et al. 2005, Chen et al. 2002, Cutuli et al. 2001, Houvenaeghel et
al. 2003, Katz et al. 2006, Peters-Engl et al. 2004, Rivadeneira et al. 2000, Tan, Tan et al.
2005 and Velanovich and Szymanski 1998). The risk factors identified by multivariate
analyses within these 12 studies are shown in Figure 1.

Figure 1
Predictive factors for axillary metastases from 12 studies
that performed multivariate analyses
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Larger tumour size was the most frequently identified (by 11 studies) risk factor for axillary
metastasis. Odds ratios (OR) or relative risks (RR) for axillary metastasis by tumour size
were reported as follows (Table 2):

Table 2 Tumour size as a risk factor for axillary metastases

Study Measure Value
Brenin et al. 2001 OR (T stage | 2.9 [95% Cl 1.9-4.3]
T1c>T1b>T1a)

Cao et al. 2005

RR (for a 1mm increase
in tumour size)

1.065 [95% Cl
1.092]

1.038-

Peters-Engl et al. 2004

OR (for a Tmm increase
in tumour size)

1.06 [95% CI 1.05-1.08]

Rivadeneira et al. 2000

OR (for a Tmm increase
in tumour size)

358 [95% Cl 1.18-

11.89]

Tan, Tan et al. 2005

OR (T1a relative to T2)
OR (T1b relative to T2)
OR (T1c relative to T2)

0.06 [95% CI 0.007-0.5]
0.18 [95% Cl 0.065-
0.49]

0.38 [95% Cl 0.22-0.67]

Velanovich and
Szymanski 1998

OR (no criterion

reported)

1.5 [no 95% ClI reported]

Lympho-vascular invasion
Presence of lympho-vascular invasion (LVI) was the second most frequently identified (8
studies) risk factor. Odds ratios (OR) or relative risks (RR) for axillary metastasis by LVI
status were reported as follows (Table 3):

Table 3 LVI as a risk factor for axillary metastases

Study

Measure

Value

Brenin et al. 2001

OR (present:absent)

2.6 [95% CI 1.8-3.64]

Cao et al. 2005

RR (present:absent)

9.8 [95% Cl 5.46-17.86]

Tan, Tan et al. 2005

OR (present:absent)

7.7 [95% Cl 3.5-17]

Higher histological grade and younger age were equally the third most frequently identified
factors (5 studies in each case):

Histological grade

Odds ratios (OR) for axillary metastasis by histological grade were reported as follows

(Table 4):

Table 4 Histological grade as a risk factor for axillary metastases

Study Measure Value

Brenin et al. 2001 OR (Grade llI>11>1) 1.6 [95% Cl 1.2-2.1]
Peters-Engl et al. 2004 | OR (Grade [:11I) 0.55 [95%CI 0.32-0.81]
Rivadeneira et al. 2000 | OR (Grade lll:1) 2.45 [95% Cl 1.27-4.68]

Age
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Odds ratios (OR) for axillary metastasis by age were reported as follows (Table 5):

Table 5 Age as a risk factor for axillary metastases

Study Measure Value

Peters-Engletal. 2004 | OR (for a 1 year| 0.98[95% Cl 0.97-0.99]
increase in age)

Rivadeneira et al. 2000 | OR (>=50 years:<50 | 0.61 [95% CI 0.37-1.02]
years)

Other risk factors

The remaining risk factors for axillary metastasis revealed by the studies included:
Clinically palpable axillary lymph nodes: this risk factor was reported by three studies: Anan
et al. 2000, Barth et al. 1997 and Peters-Engl et al. 2004; the latter study reported an OR
(palpable:non-palpable) of 1.77 [95% CI 1.37-2.29] .2

Higher nuclear grade (Barth et al. 1997).

Poorly defined tumour margin (Anan et al. 2000).

Smaller breast size (Cutuli et al. 2001).

Progesterone receptor (PR) positive tumour: Tan, Tan et al. 2005 reported OR (positive
relative to negative): 1.8 [95% CI 1.0-3.0]

Positive excision margin: Brenin et al. 2001 reported OR (present:absent) 23.8 [95% CI
5.6-101.2]

Other factors: three other factors which warrant further explanation were also found to
significantly influence the rate of axillary metastases; histological subtype, participating
centre and an interaction term:

Histological subtype

The role of tumour histological type is unclear, based on four studies that found tumour
histological type to be significantly associated with axillary metastases:

Katz et al. 2006 found histology to independently predict SN involvement, but with no
discernable pattern between histological subtypes, except for the lowest rate of axillary
involvement in patients with DCIS.

Peters-Engl et al. 2004 found ducto-lobular histology to be predictive of axillary metastasis
relative to ductal histology (OR 2.16 [95% CI 1.48-3.16], p=0.0001).

Tan, Tan et al. 2005 found that ‘other’ histology tumours (i.e. other than invasive lobular or
invasive ductal carcinomas) were predictive of axillary metastases relative to invasive
ductal carcinomas (OR 0.26 [95% CI 0.09-0.72], p=0.04).

Velanovich and Szymanski 1998 found that invasive lobular carcinoma to be strongly
predictive of axillary metasetases, and tubular or medullary carcinoma to have the opposite
effect (OR relative to invasive ductal carcinoma >400000, p=0.02 and OR 0.000006,
p=0.02, respectively).

Participating centre

® The study by Specht et al. (2005) did not perform multivariate analysis but found that clinical palpation of the axilla had
a positive predictive value (PPV) of 59% overall, and a PPV of 77% when only patients with unequivocally suspicious,

palpable nodes were analysed.
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The multicentre study by Peters-Engl et al. 2004 found that the rate of axillary metastases
varied significantly by participating centre, of which there were 12, but with no clear
pattern.

Interaction term

Brenin et al. 2001 modelled an interaction variable for the negative interaction between
positive margin and T stage, with OR 0.34 [95% CI 0.2-0.6, p=0.0001]. This indicated that
patients with positive margins had risks for axillary metastases largely unaffected by T
stage, while increasing T stage conferred an increased risk for patients with negative
margins.

2. Studies that performed only univariate analysis

Three studies (Giuliano et al. 1996, Grube et al. 2002 and Specht et al. 2005) reported risk
factors for the presence of any metastatic axillary nodes using univariate analysis; that is,
analysis which considers only one variable at a time. This analysis for risk factors has the
disadvantage that the demonstrated effect of one variable will not take account of the
effect of other variables which may also influence the outcome.

The risk factors identified by multivariate analyses within these three studies are shown in
Figure 2.

Fiqure 2
Predictive factors for axillary metastases in three studies
that performed only univariate analaysis
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Although the number of studies is small, larger tumour size remained the most frequently
reported risk factor for axillary metastases (Giuliano et al. 1996, Grube et al. 2002 and
Specht et al. 2005), with reported rates of axillary disease by tumour size as follows (Table
6):

Table 6 Incidence of axillary metastases by T stage

Study Incidence of axillary disease by T stage
Giuliano et al. 1996 | T1a: 10%

T1b: 13%

T1c: 30% (p<0.002)
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Grube et al. 2002 | pT1:24%
pT2: 59%
pT3: 89% (p=0.001)

Specht et al. 2005 found that in a series of patients with clinically palpable axillary nodes,
mean tumour size was higher in patients with histologically positive axillary nodes
compared to those with histologically negative axillary nodes (2.6cm and 1.6cm
respectively, p=0.002).

Specht et al. 2005 also demonstrated in the same series that a higher proportion of
patients with histologically positive axillary nodes had high grade tumours compared to
those with histologically negative axillary nodes (77% and 43% respectively, p=0.002).

In addition to larger tumour size, Grube et al. 2002 found the presence of LVI, clinically
palpable nodes and mastectomy surgery (as opposed to breast conserving surgery) to be
factors significantly associated with axillary metastases.

Risk factors for macrometastatic sentinel nodes

Tan, Wu et al. 2005 studied risk factors for sentinel node macrometastases (2mm or more
in size) in a selected series of patients with metastatic axillary nodes revealed by SLNB. In
univariate analysis, the statistically significant risk factors for sentinel node
macrometastases were larger tumour size, tubular carcinoma, presence of LVI and two or
more positive sentinel nodes.

Risk factors for multiple positive axillary nodes

The study by Velanovich and Szymanski 1998 found, by multivariate analysis, statistically
significant risk factors for 10 or more metastatic axillary nodes to be:

Larger tumour size, OR (no increment/category reported)14.8, p=0.026.

Oestrogen receptor (ER) negative tumour: OR 1.1, p=0.05.

DCIS - Evidence Summary

Only a small volume of studies which address SLNB in patients with DCIS were identified
(28 studies in total). The best quality evidence comes from a meta analysis of
observational studies and a number of case series, all of which provide retrospective
analyses.

The meta-analysis showed the frequency of SLN positivity in patients with a preoperative
diagnosis of DCIS ranged from 0 to 16.7%. With an overall positivity incidence of 7-4%.

The case series studies vary in their methods of SLNB: six used radiocolloid to identify the
sentinel node, nine used radiocolloid plus dye and one study used dye alone. The majority
(14) report that immunohistochemistry is used to identify metastases in sentinel nodes.
The studies are generally consistent in differentiating between true DCIS, DCISm and
invasive disease, usually based upon the definition of DCISm by the American Joint
Committee on Cancer: i.e. invasive focus <1mm in size on definitive histology.

No evidence was identified to suggest that a pattern exists between the rate of positive
SNs and DCIS tumour grade.

No evidence was identified to suggest that a pattern exists between the rate of positive
SNs and DCIS tumour size.
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It is not possible to reliably estimate the proportion of patients with DCIS and positive SNs
who have further axillary nodal involvement from the studies identified.

Rate of sentinel node involvement

1. Overall

‘Pure’ DCIS

Two reasonably sized, observational studies have demonstrated rates of detection of
positive SNs in patients with DCIS (with no detectable microinvasion) as 1.8% (Veronesi et
al. 2005) and 5% (Wilke et al. 2005). The median value from 12 included observational
studies is 5.4% (range 0% to 22%).

DCISm

Even in one reasonably sized, observational study (Wilke et al. 2005), the subgroup of
patients with DCISm represented only 51 individuals. Among these, the rate of detection of
positive SNs was 14%. The median value from 7 included observational studies is 11.1%
(range 9.5% t0 29.4%).

The majority of the studies identified represent small series of patients, with a median
series size of only 43.5 patients for all 16 studies. For this reason, the two studies by
Wilkie et al. (2005) and Veronesi et al. (2005) stand out with much larger sizes of 675
patients and 508 patients, respectively. These two studies base their estimates of SN
involvement on definitive primary tumour histology. Wilke et al. (2005) found the rate of SN
involvement to be 5.6% in the whole series of patients, representing a rate of 5% in
patients with pure DCIS and 14% in patients with DCISm. Veronesi et al. (2005) found the
rate of SN involvement to be 1.8% in patients with pure DCIS.

All series

In all 17 series of patients the summary statistics for the rate of SN involvement in patients
with DCIS are shown below, where the 16 series represent patients with only pure DCIS,
only DCISm, or either of DCIS/DCISm:

Mean 7.6%

Median 6.8%

Range 0% to 22%.

[Camp et al. (2005), Cox et al. (1998), Cserni et al. (2002), Farkas et al. (2004), Intra et al.
(2003), Katz et al. (2006), Kelly et al. (2003), Klauber-DeMore et al. (2000), Liu, Yang and
Chen (2003), Mittendorf et al. (2005), Pendas et al. (2000), Trisal, Qian and Wagman
(2004), Veronesi et al. (2005), Wilkie et al. (2005), Zavagno et al. (2005a) and Zavotsky et
al. (1999)]

‘Pure’ DCIS

In the subgroup of patients without evidence of microinvasion (12 series), the summary
statistics for the rate of SN involvement is as follows:

Mean 6.6%

Median 5.4%

Range 0% to 22%.

[Camp et al. (2005), Cserni et al. (2002), Katz et al. (2006), Kelly et al. (2003), Klauber-
DeMore et al. (2000), Liu, Yang and Chen (2003), Mittendorf et al. (2005), Pendas et al.
(2000), Trisal, Qian and Wagman (2004), Veronesi et al. (2005), Wilkie et al. (2005) and
Zavagno et al. (2005a)].

DCISm
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In the subgroup of patients with evidence of microinvasion (7 series), the summary
statistics for the rate of SN involvement is as follows:

Mean 14%

Median 11.1%

Range 9.5% to 29.4%.

[Camp et al. (2005), Intra et al. (2003), Katz et al. (2006), Klauber-DeMore et al. (2000),
Liu, Yang and Chen (2003), Wilkie et al. (2005)and Zavotsky et al. (1999)]

2. By tumour grade

Although a total of nine studies [Camp et al. (2005), Cserni et al. (2002), Intra et al. (2003),
Katz et al. (2006), Kelly et al. (2003), Klauber-DeMore et al. (2000), Veronesi et al. (2005),
Wilkie et al. (2005) and Zavotsky et al. (1999)] provide some data on the rate of positive
SNs and primary DCIS tumour grade, the very small numbers of patients with positive SNs
within subgroups based on tumour grade prevents meaningful analysis in the majority of
studies.

The three studies that presented the rate of positive SNs for each tumour grade level
found no pattern [Katz et al. (2006), Intra et al. (2003) and Veronesi et al. (2005)].

3. By tumour size

Similar to the data on DCIS tumour grade above, four studies provided some data on the
rate of positive SNs [Katz et al. (2006), Klauber-DeMore et al. (2000), Veronesi et al.
(2005) and

Zavotsky et al. (1999)], but the very small numbers of patients with positive SNs within
subgroups based on tumour size prevents meaningful analysis in the majority of studies.

Katz et al. (2006) found no statistically significant relationship between the rate of positive
SNs and primary DCIS tumour size.

Rate of further axillary node involvement in patients with positive sentinel nodes
The studies are inconsistent regarding whether all patients with DCIS and positive SNs
underwent axillary clearance, but 9 studies provide data on the involvement of further
axillary nodes [Camp et al. (2005), Cserni et al. (2002), Intra et al. (2003), Katz et al.
(2006), Klauber-DeMore et al. (2000), Liu, Yang and Chen (2003), Mittendorf et al. (2005),
Pendas et al. (2000) and Veronesi et al. (2005)].

The proportion of patients with further involved axillary nodes out of those with positive
SNs who undergo subsequent axillary clearance is shown in the table below. Although this
proportion has mean 0.1, median zero and mode zero, the numbers of patients
represented are usually in single figures, so it is not reliable to rely on the data for this
purpose.

Table: Proportion of patients with further involved axillary nodes out of those with
positive SNs who undergo subsequent axillary clearance (values refer to number of
patients)

Study A B C Proportion:
n(positive n(underwent | n(with C/B
SN) axillary further
clearance) positive
axillary
node(s))

326



Camp et al. |6 4 0 0
(2005)

Cserni et al. |1 1 0 0
(2002)

Intra et al. |4 3 0 0
(2003)

Katz et al. |10 3 1 0.33
(2006)

Klauber- 12 9 1 0.11
DeMore et al.

(2000)

Liu, Yang and | 3 3 1 0.33
Chen (2003)

Mittendorf et |9 5 1 0.2
al. (2005)

Pendas et al. | 5 5 0 0
(2000)

Veronesi et|9 8 0 0
al. (2005)

Change in treatment decisions

None of the selected studies reported changes to treatment plans as a result of staging by
SLNB, and all studies were retrospective in nature. However five studies provided data on
patients who were upstaged from the stage attributed by primary tumour biopsy, in the
light of final, primary tumour histology from definitive surgery:

Upstaging to invasive disease by definitive surgery

One single, retrospective case series study [Wilkie et al. (2005)] provides evidence that
10% [95% CIl 7.8% to 12.2%)] of patients staged by biopsy as having DCIS (including
DCISm) and who undergo SLNB are found to have invasive disease by primary tumour
histology revealed by definitive surgery.

Five of the selected studies report rates of upstaging by definitive surgery [Wilkie et al.
(2005),

(Camp et al. (2005), Mittendorf et al. (2005), Liu, Yang and Chen (2003) and Zavotsky et
al. (1999)]. These data represent only patients with DCIS who were staged by SLNB, so
more reliable data are probably available in the literature, which represent also patients
with DCIS who are not staged by SLNB.

The largest series (n=675) in the studies selected is that studied by Wilkie et al. (2005). In
this series 10% [95% Cl 7.8% to 12.2%]° of patients with a biopsy diagnosis of DCIS,
including DCISm, were upstaged to invasive disease by definitive surgery.

The other series are much smaller and hence less reliable, but report upstaging from DCIS
to invasive disease at rates of 4%, 7.3% and 12.5% [(Camp et al. (2005), Mittendorf et al.

® 95% Cl calculated using a spreadsheet constructed by Newcombe (2006), available online
at:http://www.cardiff.ac.uk/medicine/epidemiology_statistics/research/statistics/newcombe/proportions/index.htm. Last

accessed: 3.10.06
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(2005) and Liu, Yang and Chen (2003), respectively]. Liu, Yang and Chen (2003) also
report a rate of upstaging from DCIS to DCISm of 12.5% and Zavotsky et al. (1999) report
a rate of upstaging from DCISm to invasive disease of 28.6%, but based on only 14
patients.

Cost effectiveness
None of the selected studies reported cost effectiveness as an outcome measure.

EVIDENCE UPDATE

A meta-analysis (Ansari et al. 2008) of observational studies detailed reported data on the
incidence of SLN metastasis in patients with DCIS. This analysis reported SLN biopsy
results in patients with the diagnosis of DCIS.

Twenty-two publications reporting SLN biopsy results in patients with the diagnosis of
DCIS were included giving a combined study population of 3166 patients.

. Studies that assessed the frequency of SLN positivity in patients with a preoperative
diagnosis of DCIS reported values from 0 to 16.7%

- The test for heterogeneity suggested that these 11 studies were not significantly
heterogeneous (x2 = 16:07, 10 df P = 0-098).

« A meta — analysis of the data on SLN positivity from these studies gave an overall
positivity frequency (or overall incidence) = 7-4% (95 %Cl 6.2 - 8.9)

« There was significant between study heterogeneity in the 11 studies of patients with a
definitive (postoperative) diagnosis of DCIS (x2 = 27-82, 10 df, P = 0-002).

« A meta-analysis of the data on SLN positivity from these studies showed an overall
positivity frequency (or overall incidence) = 3:7% (95%Cl 2.8 — 4.8)

- The overall frequencies of nodal metastasis between the two groups (preoperative
versus definitive diagnosis) were significantly different with an odds ratio of 2:11 (95 %Cl
1.15-2.93)

« A subset of patients with a biopsy diagnosis of DCIS who were at high risk of an invasive
component were presented (from a literature search with some inconsistencies occurring
between studies): Most of these studies suggested that a palpable mass; a
mammographic mass; a high-grade lesion and a large size were associated with a
significant risk of invasive disease in the final resection specimen.
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Evidence Tables
Invasive breast cancer SLNB versus axillary clearance or axillary sampling

Abbreviations:

SLNB technique:
Radiocolloid (R)
Lymphoscintigraphy (L)
Blue dye (D)

Histology technique:

Standard method e.g. Haematoxylin and Eosin, (S)
Frozen section (FS)

Immunohistochemistry (IHC)

Randomized controlled trials

Julian . Preliminary technical results of NSABP B-32, a randomized phase Il clinical trial to
compare sentinel node resection to conventional axillary dissection in clinically node-
negative breast cancer patients. 2004.

Design: Randomized controlled trial (therapy), evidence level: 1
Country: United States, setting: Secondary care

Inclusion criteria Women with operable invasive breast cancer.
Exclusion criteria Not reported

Population number of patients = 5210.

Interventions NSABP B-32 RCT

Intervention:
SLNB. Patients with disease positive SN were treated with axillary clearance and patients
staged as NO had no further surgery.

Control:
SLNB with immediate conventional axillary clearance.

SLNB technique
R, D.

Histology

FS, S.

Outcomes RCT will measure morbidity, recurrence and survival.
Follow up Not reported

Results

STAGING

Sentinel node localisation rate (all patients) = 97%.
FNR (based on control group) = 9.7%.
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General comments Staging data represent the performance achieved by 233 surgeons
who had previously completed training cases to reach the standard to enrol patients to the
RCT.

To date study has only reported preliminary technical results in abstract form.

Insufficient data available to calculate 95% confidence intervals.
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Purushotham, Upponi, Klevesath, Bobrow, Millar, Myles & Duffy . Morbidity after sentinel
lymph node biopsy in primary breast cancer: results from a randomized controlled trial.
Journal of clinical oncology : official journal of the American Society of Clinical Oncology
23[19]. 2005.

Design: Randomized controlled trial (diagnosis, screening), evidence level: 1+
Country: United Kingdom, setting: Secondary care

Inclusion criteria Patients with breast cancer tumours of size 3 cm or less.

Exclusion criteria Not reported
Population number of patients = 298, mean age = 58 years.

Interventions Aim: to investigate physical and psychological morbidity following SLNB
versus axillary clearance.

Intervention group: underwent SLNB. Patients with disease positive SNs were treated with
axillary clearance and patients staged as NO had no further surgery.

Control group: underwent axillary clearance.

SLNB technique
R, D.

Histology

S, IHC.

Outcomes

Physical morbidity:
Postoperative arm numbness, lymphoedema, paresthesia, swelling, shoulder mobility and
seroma formation.

Psychological morbidity:

Beck depression Inventory (BDI)

State - trait anxiety inventory

Brief symptom inventory (BSI) and the closely related global severity index (GSI) to
measure presence/absence of clinically significant psychological morbidity.

Mental adjustment to cancer scale (MAC) to measure psychological coping.

SF-36 quality of life scale

Visual analogue scale of quality of life i.e. patients self scored on a continuous scale of 0
to 100.

Follow up 12 months
Results

MORBIDITY
Assessment of outcome was taken at 1, 3, 6 and 12 months post-operatively.
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Lymphoedema:

At 12 months follow-up the SLNB group had smaller mean increases in objectively
measured arm volume than the axillary clearance group; at 12 months this difference was
37.8 ml in favour of SLNB (p=0.004).

Seroma:

The odds of seroma formation between groups were not statistically significantly different:
the OR for seroma formation in SLNB group relative to axillary clearance group was given
as 0.60 (95% CI1 0.33 - 1.11) and p =0.1.

Sensory outcomes:

Patients in the SLNB group were statistically significantly less likely to experience
numbness (OR 0.32, 95% CI 0.19 - 0.51), loss of sensation to pinprick (OR 0.38, 95% ClI
0.22 - 0.64), loss of light touch (OR 0.39, 95% CI 0.23 - 0.65) and paresthesia (OR 0.36,
95% CI 0.20 - 0.66) in the year following surgery than patients in the axillary clearance

group.

Shoulder mobility:

Shoulder mobility was assessed in five different arm movements: Only one of five arm
movements (flexion) was significantly different between randomised groups, with a
significant difference in mean reduction of movement of 6.3 (95% CI 0.1 - 12.6) degrees
favouring SLNB (p = 0.04).

Psychological morbidity:
There was no significant difference between randomised groups in depressive symptoms
or state anxiety during the one-year follow up period.

BSI & GSI:

The SLNB group consistently had lower mean global GSI score than the axillary clearance
group, but this was significant only at the immediate postoperative assessment (i.e. SLNB:
49.7, axillary clearance: 52.9, p=0.01) and ceased to be significant when adjusted for trait
anxiety.

There were no significant differences between SLNB and axillary clearance groups in MAC
scores at any point by ITT.

In the immediate postoperative period the SF-36 physical combined score (p=0.001),
physical functioning score (p=0.003) and vitality score (p=0.004) were significantly higher
(reflecting better quality of life) in the SLNB group than the axillary clearance group.

Visual analogue scale:
In the immediate postoperative period, the QOL score was significantly higher (reflecting
better quality of life) in the SLNB group than the axillary clearance. (p = 0.01).

General comments RCT was undertaken at 3 centres.

Random allocation was well conducted. It is not feasible that patients or surgeons
remained blinded thereafter.

The authors report that there were no significant differences between study groups for
patient and disease characteristics. However, no details were provided of statistical
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testing.

57 patients in the SLNB group underwent subsequent axillary clearance (48 due to
positive SN status and 9 SLNB failures). Since only ITT analyses are cited, the effect is to
attenuate the often-observed differences in favour of SLNB.

Although many analyses were performed, alpha values were reduced a priori in some
instances to reduce the risk of type | errors.

Losses to follow up and non-analysed patients were fully reported.

'Baseline' measurements were made at 7-14 days post surgery as a surrogate for a true
baseline; considered by the authors to be more ethical than a preoperative assessment. It
is possible, based on this range, that patients were assessed for baseline with up to a
whole week's difference in time since surgery. It is not possible to tell to what extent the
randomisation process was able to overcome this imprecision.
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Veronesi, Paganelli, Viale, Luini, Zurrida, Galimberti, Intra, Veronesi, Robertson,
Maisonneuve, Renne, De, De & Gennari . A randomized comparison of sentinel-node
biopsy with routine axillary dissection in breast cancer. N Engl J Med 349[6]. 2003.

Design: Randomized controlled trial (diagnosis, screening), evidence level: 1+
Country: ltaly, setting: Secondary care

Inclusion criteria Women patients with primary, unifocal breast cancer tumours <= 2cm in
diameter.
Eligible age range 40 to 75 years

Exclusion criteria Male patients and those scheduled to undergo mastectomy.
Population number of patients = 516.
Interventions

Aim: To evaluate the staging performance, side effects and disease-related events in
patients staged by SLNB, compared to axillary clearance.

Intervention group: SLNB followed by axillary clearance if SN positive (n=259).
Control group: SLNB plus axillary clearance (n=257).

SLNB technique
L, R.

Histology

FS.

Outcomes
Diagnostic test parameters.

Overall survival (using Kaplan-Meier method and log rank test) and incidence of breast
cancer-related events.

Surgical side effects:

Axillary pain;

Numbness ;

Arm mobility;

Arm swelling (by difference in circumference from that of untreated arm).

Follow up 24 months

Results STAGING

Data from entire study:

Sentinel node localisation rate (based on 532 randomised patients) = 527/532 = 99.1%
(95% CI 97.8% t0 99.6%): the 5 cases of SLNB failure were among 16 cases not analysed
for outcomes.

However in 649 patients considered for this RCT, the SN localisation rate was 638/649 =
98.3% (95% Cl 97.0% t0 99.1%).
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Number of SNs removed per patient: mean 1.7 (no range available).

Data from control group only:

Prevalence of axillary disease = 91/257 = 35.4% (95% CI| 29.8% to 41.4%).
Accuracy = 249/257 = 96.9% (95% Cl 94.0% to 98.4%).

FNR = 8/91 = 8.8% (95% Cl 4.5% to 16.4%).

MORBIDITY (non ITT analysis)

Assessment of outcome was made at 24 months after surgery.

The 259 patients who underwent axillary clearance stayed in hospital for an average
(presumably mean) of 4.3 days, compared to 2.1 days for 167 patients who underwent
SLNB only.

A sample of 100 patients who underwent SLNB only had less pain, numbness and arm
swelling and better arm mobility at 2 years' follow up than a sample of 100 patients who
underwent SLNB plus axillary clearance:

Respective percentages that were pain free were 92% and 61% (difference 31%, 95% Cl
19.6% to 41.5%).

Respective percentages reporting numbness were 1% and 68% (difference 67%, 95% CI
56.4% to 75.4%).

Respective percentages with arm mobility =80% were 100% and 79% (difference 21%,
95% Cl 13.2% to 30.0%).

Respective percentages with a difference in arm circumference =1cm compared to the
other arm were 7% and 37% (difference 30%, 95% CI 18.9% to 40.4%).

RECURRNCE (ITT analysis)

Median follow up (of 516 patients) = 46 months.

15 breast cancer-related events occurred in the control group versus 10 in the intervention
group, with no significant difference between groups in cumulative incidence of breast
cancer related events (p=0.26, log rank test)

Recurrence of tumour in the treated breast occurred in 1 (0.4%) patient in the intervention
group and 1 (0.4%)patient in the control group;

A primary tumour in the contralateral breast occurred in 2 (0.8%) patients in the
intervention group and 3 (1.2%) patients in the control group;

Axillary recurrence occurred in 2 (0.8%) patients in the intervention group and 0 (0%)
patients in the control group;

Distant metastases occurred in 10 (3.9%) patients in the intervention group and 6 (2.3%)
patients in the control group.

SURVIVAL (ITT analysis)

There was no statistically significant difference in overall survival between the two groups.
Overall, 8 patients died: 6 in the control group (2 (0.8%) from breast cancer) and 2 in the
intervention group (1 (0.4%) from breast cancer, p=0.15, log rank test).

General comments

Subjects who were not eligible for the trial, who refused randomisation or who were not
evaluable were fully reported. No subjects are reported as dropping out of the study.
Randomisation was well reported but blinding of patients or investigators was unlikely
thereafter.

Informed consent and ethical approval were evident.
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No significant differences were found between the intervention and control groups in terms
of demography, tumour characteristics or prognostic factors.

Morbidity outcomes were not statistically tested, nor were confidence intervals provided.
Surgical side effects were compared between 100 consecutive patients from the control
group (who underwent SLNB plus axillary clearance) with a sample of 100 patients from
the intervention group who underwent SLNB only, using an interview at 6 months follow-up
and a questionnaire at 24 months follow-up.

This non-ITT analysis and was presumably restricted to 200 patients due to the large
amount of effort required to interview patients and issue and collate questionnaires. 95%
Cls were not constructed for these proportions reported in the paper since the proportions
are of convenience samples and are of limited value.

There is little suggestion of bias in this study. The main limitation is that follow up period
was relatively short such that survival and recurrence information was incomplete.
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Fleissig, Fallowfield, Langridge, Johnson, Newcombe, Dixon, Kissin & Mansel . Post-
operative arm morbidity and quality of life. Results of the ALMANAC randomised trial
comparing sentinel node biopsy with standard axillary treatment in the management of
patients with early breast cancer. Breast Cancer Research & Treatment 95[3]. 2006.

Design: Randomized controlled trial (diagnosis, screening), evidence level: 1++
Country: United Kingdom, setting: Secondary care

Inclusion criteria Patients with primary, invasive breast cancer of age <80 years and
sheduled for mastectomy or breast conserving surgery.
Patients had to be clinically node negative but with any tumour size.

Exclusion criteria Multicentric cancer, previous ipsilateral breast or axillary surgery other
than benign excision biopsy, previous ipsilateral radiotherapy to axilla or breast, pre-
existing limb disease causing swelling, known allergy to patent blue dye/human albumin,
pregnancy/breast feeding, inability to complete quality of life questionnaire in English.

Population number of patients = 829, age range 28 to 80 years, mean age = 57 years.
Interventions

Aim: to report fully on quality of life data from the ALMANAC RCT which compared
standard axillary surgery (axillary clearance or FNS) with SLNB, and to report on the role
of axillary node status, age, type of breast surgery and right/left handedness.

Intervention group (n=515) underwent SLNB. Patients with disease positive SN underwent
axillary clearance or radiotherapy and patients staged as NO had no further treatment.

Control group (n=516) underwent standard axillary management (axillary clearance or
node sampling).

SLNB technique
L, R, D.
Histology

S.

Outcomes

Quality of life using:

Trial Outcome Index (TOIl) = sum of FACT-B physical and well-being subscales NB:
Maximum score 108 reflecting high quality of life, with a change in 5 points regarded as a

meaningful difference.

Arm functioning subscale score (range 0-20) and FACT-B+4 score (range 0-160),
reflecting global quality of life.

Spielberger Stait/Trait Anxiety Inventory (STAI), where higher scores indicate greater
anxiety.
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Follow up Follow up in this paper is longer than that reported by Mansel et al. (2006) i.e.
to 18 months from surgery.

Outcomes were assessed at 1, 3, 6, 12 and 18 months, by questionnaire.
Results

Paper provides further informationto that of Mansel et al. (2006) as follows:

TOl:

Two-way ANOVA examined the change in TOI from baseline to each study time point
between randomised groups and in different age groups. This revealed a significant effect
of treatment group (1 month p<0.001, 3 months p=0.027, 6 months p=0.017, 12 months
p=0.011, 18 months p=0.006) in favour of the SLNB group and a significant effect of age
(p<0.001) in favour of older patients for the first 6 months after surgery.

There was no significant interaction between treatment

group and age.

Two-way ANOVA examined the mean change in TOI from baseline to each of the study
time points between randomised groups and whether the patient had WLE or
mastectomy.This

revealed a significant effect of treatment group in change

of TOI from baseline to 1 month (p=0.021). There were

no other significant effects.

ARM MORBIDITY

Arm functioning subscale:

Two-way ANOVA examined the change in arm functioning subscale score from baseline to
each of the study time points between randomised groups and in each age group. This
revealed a significant effect of treatment group (p<0.001) in favour of the SLNB group and
a significant effect of age (1, 12 months p=0.001, 3 months p=0.003, 6, 18 months
p=0.002) in favour of older patients. There was no significant interaction between
randomised group and age.

Effect of surgery on the dominant arm:

Patients, who had surgery on the same side as their dominant arm, had similar arm
functioning scores as patients, who had surgery on the contralateral side.

Two-way ANOVA examined the change in arm functioning in each randomised group and
whether the operation was on the same or the opposite side to the dominant hand. There
was a significant effect in the change of arm functioning by treatment group at each follow
up (p<0.001), but no significant effects related to handedness and no significant interaction
effects.

PATIENT REPORTED ARM PROBLEMS
(All proportions tested by Chi square)

Swollen/tender arm:

At each postal follow-up the proportion of patients reporting the problem (somewhat/quite
a bit/very much) of a swollen or tender arm was significantly higher in the standard
treatment group than in the SLNB group (p<0.001 at 1, 3, 6 months and p=0.002 at 12 and
18 months).

Numbness:
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The proportion of patients reporting numbness in their arm on the operated side was also
significantly higher in the standard treatment group than in the SLNB group (p<0.001 at 1,
3, 6, 12, and 18 months).

Pain:

The proportion of patients reporting painful movement of the arm on the operated side was
higher in the standard treatment group than in the SLNB group at 1, 3 months (p<0.001)
and 12 months (p=0.005) after surgery, but not significantly different at 6 months (p=0.694)
or 18 months (p=0.159) after surgery.

Poor range of movement:

The proportion of patients reporting poor range of movement on the operated side was
significantly higher in the standard treatment group than in the SLNB group at the 1 month
(p<0.001) and 3 months (p=0.035) postal follow-ups but differences between groups were
no longer significantly different at later follow-ups (6 months p=0.167, 12 months p=

0.142 and 18 months p=0.266).

Stiffness:

At each postal follow-up the proportion of patients reporting stiffness of the arm on the
operated side (somewhat/quite a

bit/very much) was higher in the standard treatment group than in the SLNB group, but the
difference between groups was

not always statistically significant (p<0.001 at 1 month, p=0.031 at 3 months, p=0.089 at 6
months, p=0.038 at 12 months, p=0.051 at 18 months).

QUALITY OF LIFE

FACT-B+4 score:

Two-way ANOVA examined change in FACT-B+4 from baseline to each of the study time
points between randomised groups and in each age group (under 50, 50-64, 65 and
older). This revealed a significant effect of treatment group (1 month p<0.001, 3 months
p=0.04, 12 months p=0.024, 18 months p=0.019) except at 6 months (p=0.059), in favour
of the SLNB group and a significant effect of age (p<0.001) in favour of older patients for
the first 6 months after surgery. There was no significant interaction between treatment
group and age.

Two-way ANOVA examined the mean change in FACT-B+4 from baseline to each of the
study time points between randomised groups and in patients having WLE or mastectomy.
This revealed a significant effect of treatment group on change in FACT-B+4 from baseline
to 1 month (p=0.014). There were no other significant effects.

Anxiety:

State anxiety scores at baseline and during the trial did not vary by randomised group.
There were also no significant differences between the anxiety levels of patients in the
SLNB group, with positive nodes, who went on to have

axillary clearance at a second operation, compared with

patients in the control (standard treatment) group who were node positive.

Two-way ANCOVA examining the effects of randomised group and age group on state
anxiety demonstrated a significant effect of age on anxiety for the first 6 months after
surgery (1 month p<0.001, 3 months p=0.01, 6 months p=0.007, 12 months p=0.138, 18
months p=0.302) in favour of older patients. There were no significant effects of treatment
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group and no significant interaction effects.

General comments
NB Same RCT as Mansel et al. (2006).

829 patients returned questionnaires: 424 in the SLNB group and 405 in the standard
treatment group. 80% (662/829) of patients returned all 6 questionnaires. 32
questionnaires were invalid and were excluded from the analysis.

All analyses were by intention to treat unless otherwise stated.

Three age groups were analysed: under 50, 50-64, 65 and older.

The three age groups analysed differed with regard to tumour grade, proportion of screen
detected cancers, proportion of breast conserving surgery operations and likelihood of
receiving adjuvant therapy.
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Mansel, Fallowfield, Kissin, Goyal, Newcombe, Dixon, Yiangou, Horgan, Bundred,
Monypenny, England, Sibbering, Abdullah, Barr, Chetty, Sinnett, Fleissig, Clarke & Ell .
Randomized multicenter trial of sentinel node biopsy versus standard axillary treatment in
operable breast cancer: the ALMANAC Trial.[see comment]. J Natl Cancer Inst 98[9].
2006.

Design: Randomized controlled trial (harm), evidence level: 1++
Country: United Kingdom, setting: Secondary care

Inclusion criteria Patients with primary, invasive breast cancer of age <80 years and
sheduled for mastectomy or breast conserving surgery.
Patients had to be clinically node negative but with any tumour size.

Exclusion criteria Multicentric cancer, previous ipsilateral breast or axillary surgery other
than benign excision biopsy, previous ipsilateral radiotherapy to axilla or breast,
preexisting limb disease causing swelling, known allergy to patent blue dye/human
albumin, pregnancy/breast feding, inability to complete quality of life questionnaire in
English.

Population number of patients = 991.

Interventions ALMANAC RCT
Aim: to compare morbidity following standard axillary surgery (axillary clearance or FNS)
with SLNB.

Intervention group (n=515) underwent SLNB. Patients with disease positive SN underwent
axillary clearance or radiotherapy and patients staged as NO had no further treatment.

Control group (n=516) underwent standard axillary management (axillary clearance or
node sampling).

SLNB technique
L, R, D.
Histology

S.

Outcomes Arm morbidity (including subjective and objective assessment of
lymphoedema, the latter based upon % volume changes from baseline calculated from
numerous circumference measurements, using the contralateral arm as a control)

Quality of life using:

An enhanced Functional Assessment of Cancer Therapy - Breast questionnaire, plus 4
additional arm morbidity items (FACT-B+4);

Trial Outcome Index (TOIl) = sum of FACT-B physical and well-being subscales NB:
Maximum score 108 reflecting high quality of life, with a change in 5 points regarded as a
meaningful difference.

Spielberger Stait/Trait Anxiety Inventory (STAI).

Axillary recurrence rate
Follow up Patients were reviewed at 1, 3, 6, 12 and 18 months after surgery.
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This paper reports data up to 12 months from surgery.
Results

STAGING

SN localisation rate was 504/515 = 97.9% (95% Cl 96.2% to 98.8%).

44/468=9.4% of patients who underwent lymphoscintigraphy had SNs in the internal
mammary chain. A further seven SNs in the internal mammary chain were revealed only
with a gamma probe.

Number of SNs removed per patient: median 2, range 1-11.

In the control group 123 patients underwent FNS with a median of 5 ANs removed (range
2-25). 373 patients underwent axillary clearance;
Number of ANs removed per patient in axillary clearance: median 15, range 1-42).

Prevalence of axillary disease was similar between randomised groups: 26% in the
intervention group and 23% in the control group (difference = 2.4%, 95% CI -3.0% to
7.7%).

MORBIDITY

Patient reported lymphoedema:

The proportion of patients reporting moderate or severe arm swelling was significantly
greater in the standard treatment arm compared to the SLNB arm at 1, 3, 6 and 12 months
follow up (e.g. 13% and 5% respectively at 12 months, p<0.001, Chi square test).

RR of any lymphoedema in SLNB group compared to standard treatment group = 0.37
(95% CI 0.23-0.60)

Objectively assessed lymphoedema:

Patients in the standard treatment group had statistically significantly more arm swelling at
1, 3 and 6 months after surgery than patients in the SLNB group (p<0.001, p=0.001 and
p=0.003 respectively, t test; e.g. ratio of arm volume at 6 months to arm volume at
baseline:1.02 in the SLNB group and 1.06 in the standard treatment group). This
difference ceased to be statistically significant at 12 months.

Sensory deficit:

At all time points a greater proportion of patients in the standard treatment group had
physician assessed sensory loss than in the SLNB group (p<0.01 for all, Chi square) e.g.
at 12 months follow up, 31% of patients in the standard treatment arm had physician
assessed sensory loss compared with 11% in the SLNB arm.

RR of sensory deficit at 12 months was 0.37 (95% CI 0.27-0.50) in favour of the SLNB
group.

Patients in the standard treatment group had more extensive physician-assessed
intercostal brachial nerve damage (based on mild, moderate, severe, p<0.001 for all, Chi
square); e.g. 9% of patients in the SLNB group had moderate or severe nerve damage
compared with 31% in the standard treatment group.

Shoulder function:

Patients in the standard treatment group experienced statistically significantly more
impairment of shoulder

flexion and abduction on the ipsilateral side at 1 month after surgery (p=0.004 and
p=0.001, respectively, t test). However, shoulder flexion and abduction improved rapidly at
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the subsequent time points in both groups, and differences between the groups were no
longer statistically significant. There was no statistically significant difference in shoulder
internal or external rotation between the two groups at any time point.

Other efficacy assessments:
A significantly greater proportion of patients in the standard treatment arm (79%) required
surgical drains compared to the SLNB arm (17%) (p<0.0001, Chi square test).

11% of patients in the SLNB group experienced an infection in hospital compared with
15% in the standard treatment group (p=0.051, Chi square).

Patients in the SLNB arm returned to normal activities statistically significantly more
quickly compared to the standard treatment arm (p=0.001, Mann Whitney test); e.g. at 3
months the proportions, respectively in each group that had resumed their normal activities
were 94% and 91%. There was no statistically significant difference between randomised
groups in the time taken to return to paid work.

MEASURES OF QUALITY OF LIFE

The proportion of patients for whom the TOI score decreased

from baseline by at least five points was statistically significantly

higher in the standard treatment group than in the SLNB group at all time points (p<0.001,
at 1 and 3 months after surgery; p=0.002, 6 months after surgery; p=0.001, 12 months
after surgery).

Arm functioning subscale:

Compared with baseline, arm functioning subscale score at 1, 3, 6, and 12 months after
surgery was worse in both groups, but the impairment was greater in the standard group
than in the sentinel lymph node biopsy group (p<.0001, t test).

FACT-B+4:

The change in scores from baseline was statistically significantly less favourable for the
standard treatment group than for the SLNB group at 1 month (p<0.001, t test), 3 months
(p=0.001), 6 months (p=0.003), and 12 months (p=0.002) after surgery e.g. at 12 months
scores in each respective group were 130.5 (95% CI 128.4-132.6) and 132.7 (95% CI
130.9-134.6).

STAI:
There was no difference between randomised groups at any time point in the mean trait
anxiety score or the mean state anxiety score.

RECURRENCE
At 12 months from surgery 4 patients in the standard treatment group and 1 patient in the
SLNB group experienced axillary recurrence (difference = 2.7%, 95% CI -1.5%-7.8%).

SURVIVAL
There were 7 deaths in each group; 2 due to metastatic breast cancer in the standard
treatment group and 2 due to metastatic breast cancer in the SLNB group.

General comments Data on local recurrence and survival will be published at a later date
with data from the ongoing NSABP-32 and ACOSOG trials.
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After SLNB 92% of patients in each study arm received breast conserving surgery and 8%
of patients in each study arm received mastectomy.

Power calculation performed. All analyses reported are by ITT.
Patients were randomised on a 1:1 basis to each group.

At baseline, the two groups were similar in terms of quality of life scores and patient and
tumour characteristics.

The study benefited from a standardised validation phase across all 15 participating
centres with the aim of standardising surgical competence (see Clarke, Newcombe and
Mansel, 2004).

1031 patients were randomised. Due to patient ineligibility, refusal of initial management,
495 patients underwent SLNB and 496 patients underwent standard axillary surgery. Trial
accrual stopped early due to concern with loss of equipoise in terms of morbidity.

17% of patients in the SLNB group underwent axillary clearance and 25% of the patients in
the standard treatment group underwent FNS: this serves to attenuate the morbidity
benefit of SLNB in the ITT analysis.

The finding of less surgical drain use in the SLNB group than in the standard treatment
group is not surprising since the authors report that drain use is routine only following
axillary clearance procedures.
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Ung . Australasian experience and trials in sentinel lymph node biopsy: The. Asian Journal
of Surgery 27[4]. 2004.

Design: Randomized controlled trial (diagnosis, screening), evidence level: 3
Country: New Zealand/Australia, setting: Secondary care

Inclusion criteria Women with invasive breast cancer and tumour size < 3.0 cm.
68% of patients were aged between 50 and 69 years.

Exclusion criteria -
Population number of patients = 150.
Interventions SNAC trial; in progress in 32 centres.

Aim: to compare SLNB with axillary clearance with regard to morbidity, recurrence and
survival.

This paper reports on the staging performance based upon an interim analysis of the first
150 randomised patients.

Experimental group (n=75):
SLNB with subsequent axillary clearance if the SN is positive and no further surgery if the
SN is negative.

Control group (n=75):
SLNB plus immediate axillary clearance.

SLNB technique

Varied by centre: combinations of L, R and D were employed.
Histology

S, IHC.

Outcomes Staging performance of SLNB reported here.
Follow up -

Results STAGING

Sentinel node localisation rate (in both groups combined) = 146/150 = 97.3% (95% CI
93.3% 10 99.0%).

Number of SNs removed per patient: mean = 239/150 = 1.6.

Data from control group only:

Prevalence of axillary disease (based upon control group only) = 21/73 = 28.8% (95% ClI
19.7% t0 40.0%).

Accuracy = 70/71 = 98.6% (95% Cl 92.4% to 99.8%).

FNR = 1/21 = 4.8% (95% CI 0.9% to 22.7%).

General comments Randomisation was undertaken centrally, with stratification for age
(<50 versus =50 years), tumour palpability (palpable versus non-palpable), combinations
of lymphatic mapping, gamma probe and blue dye to locate the SN and institution.
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These data are not truly based upon RCT design, since staging information is largely
derived from the control group alone. Study is graded accordingly here.

A validation phase preceded randomisation of patients: surgeons were required to
demonstrate satisfactory performance in SLNB plus axillary clearance in 20 procedures
with localisation rate =90%. Therefore, this study provides staging data using mature
techniques, accepting some variability in precise method between centres.
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Hung, Chan, Ying, Chong, Mak & Yip . Randomized clinical trial comparing blue dye with
combined dye and isotope for sentinel lymph node biopsy in breast cancer. The British
journal of surgery 92[12]. 2005.

Design
Randomized controlled trial (diagnosis, screening), evidence level: 1+
Country: Hong Kong, setting: Secondary care

Inclusion criteria
123 women with early breast cancer.

Exclusion criteria
Age over 70 years, tumour greater than 3cm in size, multicentic tumour, previous
breast/axillary surgery, pregnancy.

Population
Mean age = 52 years.

Interventions
Aim: to compare the staging performance of SLNB when performed with radiocolloid plus
dye versus SLNB when performed with dye alone.

Combined technique group (n=61): underwent SLNB with radiocolloid and dye (including
lymphoscintigraphy) and immediate axillary clearance to level I/ll.

Blue dye group (n=57): underwent SLNB with dye alone and immediate axillary clearance
to level I/11.

Outcomes
Staging performance of SLNB.

Follow up
Not reported.

Results

Staging performance; blue dye technique:
SN localisation rate = 49/57 = 86%

Mean no. SNs removed per patient = 1.8
Prevalence of axillary disease = 25/57 = 44%
FNR = 1/22 = 4.5%

Accuracy = 48/49 = 98%

Staging performance; combined technique:
SN localisation rate = 61/61 = 100%

Mean no. SNs removed per patient = 2.1
Prevalence of axillary disease = 33/61 = 54%
FNR = 0/33 = 0%

Accuracy = 61/61 = 100%

The SN localisation rate was significantly higher with combined technique (100%)
compared to blue dye technique (86%), p=0.002, Chi square. Accuracy and FNR were not
statistically significantly different between the two techniques.

General comments
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A power calculation performed indicated a target size of 70 subjects in each group.

Each group was comparable for patient/tumour factors that could be expected to affect the

SLNB procedure (statistically tested).

FNR reported here (based on 2:2 table) is c/(a+c) whereas authors reported FNR as

c/(total patients with identified SNs) which is the complement of accuracy.

Prevalence for the dye only group is based on whole group including patients in whom

SLNB failed.

Of 123 patients randomised, 5 were excluded due to definitive diagnosis of DCIS and two

due to inappropriate administration of blue dye .
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Case control study

Leidenius, Krogerus, Tukiainen & Von . Accuracy of axillary staging using sentinel node
biopsy of diagnostic axillary lymph node dissection - A case-control study. APMIS 112[4-
5]. 2004.

Design: Case control study (diagnosis, screening), evidence level: 2-
Country: Finland, setting: Secondary care

Inclusion criteria Patients with histologically unifocal, invasive breast cancer with tumour
size <= 30mm.

Exclusion criteria -
Population number of patients = 332.

Interventions Aim = to examine whether higher prevalence is detected by SLNB than
axillary clearance based on a more exhaustive histology technique employed in SLNB.
166 patients staged by SLNB were matched 1:1 with 166 patients staged by axillary
clearance.

Matching factors included age, tumour size, histological type and grade.

SLNB technique

L, R, D.

Histology

SLNB: FS, S, IHC.

axillary clearance: S.

Outcomes Difference in attributed axillary disease prevalence between groups, by
analysis of discordant pairs i.e. proportion of patients staged as axillary positive by SLNB,
compared to axillary clearance.

Follow up -

Results STAGING

Number of SNs removed per patient: mean 2.6 (range 1 to 9)

Number of ANs removed per patient: mean 13.8 (range 6 to 27).

Axillary metastases were detected in 62 (37.4%) of SLNB patients and 51 (30.7%) of
axillary clearance patients i.e. an apparent upstaging effect of 6.7% (difference 6.7%, 95%
Cl -3.6% to 16.6%) arising in SLNB patients.

57 pairs were discordant in relation to detection of axillary metastases. In 34 discordant
pairs the SLNB patient had axillary metastasis detected and in 23 discordant pairs the
axillary clearance patient had axillary metastasis detected (p=0.19, Chi square McNemar).
Therefore, no group emerged as significantly more likely to be staged as axillary positive.
In the 57 discordant pairs, mean tumour size was 15.1mm (range 6 to 30 mm) in axillary
node positive patients and 15.4 (range 7 to 28) mm in axillary node negative patients (p =
0.81, Mann-Whitney U).

Mean age was 59.9 (range 42 to 86) years in axillary node positive patients and 59.4
(range 36 to 83) years in axillary node negative patients (p = 0.98, Mann-Whitney U).
Therefore, neither tumour size nor age appeared to explain positive axillary status.
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General comments No SN localisation rate reported since only patients with successful
SLNB procedures were eligible for inclusion.

Case control study design crucially assumed that groups had equal true prevalence:
patients in each group were satisfactorily matched for many prognostic factors (statistically
tested).

There was no apparent risk of 'over matching' for the procedure performed, assuming that
no disease factor determined performance of SLNB or axillary clearance. The two groups
arose from standard practice at the centre at different times.

All SLNB patients from original series of 191 were accounted for; no matching pairs were
found for 25 SLNB patients (excluded from analysis).
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Prospective case series

Agarwal, Kakkos, Cunningham, Darzi, Lee, Rajan & Hadjiminas . Sentinel node biopsy
can replace four-node-sampling in staging early breast cancer. Eur J Surg Oncol 31[2].
2005.

Design: Prospective case series (other), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria Patients with primary, unifocal, invasive breast cancer.
Tumour size = 25mm.

Disease grade I-Ill.

Disease stage T1-3.

Exclusion criteria -
Population number of patients = 234.

Interventions Single centre case series study

Aim: to compare the staging information provided by SLNB, with FNS as gold standard.

All patients underwent SLNB plus FNS (validation period).

Patients with metastatic disease in the axillary node field identified by either method
underwent axillary clearance.

SLNB technique

R,D

Histology

FS, S

Outcomes Diagnostic test parameters.
Follow up -

Results STAGING

Sentinel node localisation rate = 221/234 = 94.4% (95% Cl 90.7% to 96.7%)

Number of sentinel nodes removed per patient: mean = 1.4 (range, 1-4).

Prevalence of axillary disease in patients with localised SN = 77/221 = 34.8% (95% ClI
28.8 t0 41.3%).

Accuracy = 221/221 = 100% (95% CI 98.3% to 100%).

FNR = 0/77 = 0% (95% CIl 0% to 0.02%).

Authors concluded that SLNB could replace FNS to stage the axilla for patients with early
stage breast cancers.

General comments The 'gold standard' of FNS may not have been applied in its usual
situation since the presence of blue dye and/or radioactive tracer from SLNB may have
influenced which subsequent nodes were sampled.
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Carlo, Grant, Knox, Jones, Hamilton, Livingston & Kuhn . Survival analysis following
sentinel lymph node biopsy: a validation trial demonstrating its accuracy in staging early
breast cancer. Baylor University Medical Center Proceedings 18[2]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with primary, unifocal, invasive breast cancer.
Primary tumour size <5¢cm (mean 1.42cm. range 0 to 4.05cm).

Exclusion criteria -
Population number of patients = 345, age range 29 to 85 years, mean age = 567 years.

Interventions Aim: to evaluate the performance of SLNB in an operational setting by
measuring 5-year disease free survival.

All patients underwent SLNB. Patients with positive SN underwent axillary clearance
(cohort 1) and patients staged as NO by SLNB underwent no further surgery (cohort 2).
SLNB Technique

R, D.

Histology

FS, S, IHC.

Outcomes Disease free survival estimated at 5 years, by Kaplan-Meier method with log
rank test.

Follow up -

Results STAGING
Sentinel node localisation rate = 315/345 = 91.3% (95% Cl 87.9% to 93.8%).
A mean of 2.4 sentinel nodes were removed from each patient.

RECURRENCE
Median follow up was 60 months.
Axillary recurrence occurred in 0/222 =0% of patients staged as NO by SLNB (cohort 2).

SURVIVAL

Estimated 5-year disease free survival in 315 patients who successfully underwent SLNB
was 94% (95% Cl 91% to 97%).

Estimated 5 year disease free survival was significantly longer in the 222 patients with
negative SNs (cohort 2, 96%), compared to the 93 patients with positive SNs (cohort 1,
89%), (p = 0.02).

Estimated 5 year disease free survival by disease stage based upon SLNB differed
significantly:

Stage |: 97%

Stage lla: 90%

Stage llb: 85%

Stage llla: 78% (p < 0.001, percentages read from graph).
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General comments The analysis excluded patients who underwent SLNB, but in whom
the SLNB was a technical failure.

SNs were considered positive if any malignant cells were present by the highly sensitive
IHC histology.

The median follow up period after surgery was 60 months, with no patients lost to follow
up.

The Kaplan Meier analysis and log rank test used in the analysis were appropriate to the
setting. The study made one minor numerical error and did not consistently report
confidence intervals with proportions.

Patient and disease characteristics were reported for the whole study group together.

The survival analysis by disease stage took account of the important tumour size
prognostic variable.
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Clarke, Newcombe & Mansel . The learning curve in sentinel node biopsy: The ALMANAC
experience. Ann Surg Oncol 11[3]. 2004.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United Kingdom, setting: Secondary care

Inclusion criteria Patients with primary, invasive breast cancer.

Patients were eligible for this study with no upper limit on tumour size specified, provided
tumours were of stage T3 or less.

Exclusion criteria -
Population number of patients = 520, age range 27 to 82 years, mean age = 576 years.

Interventions Study represents the ALMANAC RCT validation phase, undertaken in 14
centres in the UK.

Aim: to evaluate the competence of surgeons in performing SLNB prior to embarking on a
RCT.

All patients underwent SLNB plus either FNS or axillary clearance as 'gold standard'.

The standard for surgeons to proceed to RCT phase was a SN localisation rate of =90%
and a false negative rate of <5% in 40 procedures.

SLNB technique

L, R, D.

Histology

S.

Outcomes Sentinel node localisation rate.
False negative rate (against standard surgery as 'gold standard’).

Follow up -

Results STAGING

Sentinel node localisation rate = 96.3% (95% Cl 94.4% to 97.7%).

Mean number of sentinel nodes sampled per patient = 2.1 (range 1 to 9).

Prevalence of axillary disease in the entire study group = 169/520 = 32.5% (95% CI 28.6%
to 36.6%).

Accuracy = 510/520 = 98.1% (95% CIl 96.5% t0 99.0%).

FNR = 10/169 = 5.9% (95% CI 3.2% to 10.5%).

Higher rates of failed SN localisations and a higher FNR were observed in surgeons' first
procedures than in subsequent procedures.

General comments Study sets a standard for the calculation of valid staging outcome
measures, considering case mix in the series. MORE HERE
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Cody, Hill, Tran, Brennan & Borgen . Credentialing for breast lymphatic mapping: how
many cases are enough? Ann Surg 229[5]. 1999.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with biopsy proven, invasive breast cancer.

8 patients with DCIS were excluded from analysis.

Exclusion criteria -
Population number of patients = 500, age range 21 to 87 years, mean age = 56 years.

Interventions Prospective, single-centre, case series study.

Aim: To examine the staging performance of SLNB, according to the experience of the
surgeon.

Most data are of 104 patients who underwent SLNB with immediate axillary clearance.
SLNB technique

R, D.

Histology

Not reported.

Outcomes Staging performance of SLNB using axillary clearance as gold standard.
SLNB failure rate and FNR, examined by the experience of surgeons.

Follow up -

Results STAGING

Sentinel node localisation rate in larger series = 458/492 = 93.1% (95% CI 90.5% to
95.0%).

Number of SNs removed per patient: no data available.

Data for 104 patients (who underwent SLNB plus axillary clearance):

Prevalence of axillary disease = 47/104 = 45.2% (95% CI| 36.0% to 54.8%).

Accuracy = 99/104 = 95.2% (95% CI 89.2% to 97.9%).

FNR = 5/47 = 10.6% (95% Cl 4.6% to 22.6%).

Effect of surgeons' experience:

A higher SN localisation rate was seen in more experienced surgeons (94%) than in less
experienced surgeons (86%, p=0.012, Fisher's exact test).

In the larger case series, the SLNB failure rate fell as the series of procedures were
completed: there were 10 failures in the first 100 patients and 8, 6, 6 and 4 failures in each
subsequent 100 patients.

Most SLNB false negative cases occurred early in the surgeons' experience.

General comments In the whole series of 500 patients, 423 procedures were performed
by 3 surgeons with experience of SLNB (mean of 140 procedures per surgeon).

The remaining 5 surgeons (with less experience) performed a mean of 16 procedures
each.
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Therefore, two 'experience' groups emerged, although not clearly defined. An analysis was
performed between these groups for SN localisation rate, but FNR was assessed between
groups by narrative alone.

It is unclear why axillary clearance was performed in 104 patients, but possibly represents
a validation period.

However, it cannot be ruled out that patients with poorer prognoses based upon tumour
characteristics, were more likely to undergo axillary clearance, with the effect of raising the
prevalence of axillary disease in these 104 patients.

The reported SN localisation rate is for the larger series of patients (n=492) representing
greater surgical experience that for the 104 patients described above.

Although data were presented for FNR in each surgeon according to surgical experience,
no analysis was performed.
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Haid, Kuehn, Konstantiniuk, Kobere-Wuhrer, Knauer, Kreienberg & Zimmermann .
Shoulder-arm morbidity following axillary dissection and sentinel node only biopsy for
breast cancer. Eur J Surg Oncol 28[7]. 2002.

Design: Prospective case series (harm), evidence level: 3
Country: Germany, setting: Secondary care

Inclusion criteria Patients with invasive breast cancer.
SLNB group: patients staged as NO.

Mean tumour diameter 17.4mm.

axillary clearance group: no stage stipulated.

Mean tumour diameter 23.3mm.

Exclusion criteria Patients who received axillary radiotherapy were excluded.

Population number of patients = 151, mean age = 57 years.

Interventions Aim: to examine morbidity following SLNB only, compared to that following
axillary clearance.

Compares two groups:

SLNB group: patients who underwent SLNB only (n=66)

axillary clearance group: randomly selected patients who underwent routine axillary
clearance only (n=85).

Groups were defined retrospectively but assessment of outcome was prospective.
SLNB technique

Not reported.

Histology

S, IHC.

Outcomes Morbidity, using a summation score (range 0 to 100), which was 60% based
upon patient reported information and 40% upon clinically assessed information and
considered pain, lymphoedema, loss of strength, range of motion and sensitivity to touch.

Follow up -

Results STAGING

Sentinel node localisation rate (based on larger series) = 219/237 = 92.4% (95% CIl 88.3%
to 95.1%).

Mean number of SNs removed per patient in SLNB group= 1.8.

A mean of 13 nodes were removed in the axillary clearance group.

MORBIDITY

Follow-up ranged from a minimum of 2 months to a maximum of 48 months from surgery
(no median reported).

The total summation score was significantly higher (representing better functioning) in the
SLNB group (92.8) compared to the axillary clearance group (80.6, p<0.001). All individual
measures were statistically significant (with p<0.05) except for abduction (p=0.8).

Patients in the SLNB group had significantly higher score for subjective outcomes (54.1)
compared to patients in the axillary clearance group (45.5, p<0.001).

Patients in the SLNB group had significantly higher score for objective outcomes (38.6)
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compared to patients in the axillary clearance group (34.7, p<0.001).

With the analysis stratified by primary surgical procedure, these differences remained
statistically significant in patients who underwent breast conserving surgery but statistical
significance was lost for the majority of measures in patients who underwent mastectomy.

General comments No clear criteria were set to identify the two study groups from the
larger series. It was not reported whether the axillary clearance group patients had nodal
disease. Patients with knowledge of more extensive disease may have over-reported their
morbidity.

The axillary clearance group had generally more advanced disease at the outset including
significantly larger tumours (p=0.019) greater likelihood of receiving adjuvant
chemotherapy (p<0.001) and mastectomy (no p value) compared to the SLNB group.

One cannot be certain that the two groups compared were similar at the beginning if the
study.

The number of patients lost to follow up and the median follow-up period were not
reported.

All patients were evaluated in the spring of 2001, and hence at different times in their
recovery from surgery.

Many p values were reported, with increasing likelihood of a type | error. No multivariate
analysis was performed which may have adjusted for the effects of different variables.
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Krag, Harlow, Weaver & Ashikaga . Radiolabeled sentinel node biopsy: collaborative trial
with the National Cancer Institute. World J Surg 25[6]. 2001.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with operable, invasive breast cancer.

Exclusion criteria -
Population number of patients = 145, mean age = 53 years.

Interventions Aim = to test the staging performance of SLNB.
All patients underwent SLNB plus immediate axillary clearance.
SLNB technique

R.

Histology

S.

Outcomes Staging performance of SLNB compared to axillary clearance as gold
standard.

Follow up -

Results STAGING

Sentinel node localisation rate = 127/145 = 87.6% (95% Cl 81.2% to 92.0%).
Number of SNs removed per patient: mean 2.8, SD 1.8.

Number of ANs removed per patient in axillary clearance: mean 15.6, SD 6.5.
Prevalence of axillary disease = 45/127 = 35.4% (95% CI| 27.7% to 44.1%).
Accuracy = 125/127 = 98.4% (95% Cl 94.4% t0 99.6%).

FNR = 2/45 = 4.4% (95% Cl 1.2% to 14.8%).

In 8.6% of patients, internal mammary SNs were identified and removed.

General comments Patient characteristics were analysed between successful SLNB
localisations and failures: no patient or disease factor was found to be significantly
associated with SN localisation.

This study represents a series of patients treated at a centre, which had already performed
studies of radioactive tracers and adopted the use of a single tracer for this study.
However, no formalised training period for the two participating surgeons had been
implemented.
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Langer, Marti, Guller, Moch, Harder, Oertli & Zuber . Axillary recurrence rate in breast
cancer patients with negative sentinel lymph node (SLN) or SLN micrometastases:
Prospective analysis of 150 patients after SLN biopsy. Ann Surg 241[1]. 2005.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Switzerland, setting: Secondary care

Inclusion criteria Patients with palpable breast tumours.
Mean age was 59.9 (SD 11.7) years in patients who underwent axillary clearance and 63.5
(SD 12.0) years in patients who underwent only SLNB.

Exclusion criteria -
Population -

Interventions Aim: to evaluate axillary recurrence in patients staged as NO by SLNB
without axillary clearance.
All patients underwent SLNB. Two study groups were defined:

1. Patients with no detectable SN metastases or SN micrometastases of size =2mm by
SLNB, were staged as NO and did not undergo axillary clearance (cohort 2, n=150).

2. Patients with SN metastases of size >2mm by SLNB, were considered SN positive and
underwent axillary clearance (cohort 1, n=74).

SLNB technique
L, R, D.
Histology

FS, S, IHC.

Outcomes Morbidity
Local recurrence
Axillary recurrence
Distant metastasis
Disease-related deaths

Follow up -

Results STAGING
SN identification rate was 224/236 = 94.9% (95% CIl 91.3% to 97.1%).
A mean of 2.1 (SD1.4) SNs were removed per patient.

MORBIDITY

15/74 (20.3%) patients who underwent axillary clearance developed axillary complications:
seroma (n=8), wound infection (n=2), chronic lymphoedema (n=5).

1/150 (0.7%) of patients who underwent SLNB alone experienced complications:
haematoma (n=1).

The difference in the proportion of patients in each group with complications was 19.6%
(95% Cl for difference 11.4% to 30.1%).
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RECURRENCE

Median follow-up was 42 months (range 12 to 64 months) overall. 2 patients were lost to
follow up.

Local recurrence (breast)

6/149 = 4.0% of patients who underwent SLNB alone (cohort 2) had local recurrence in the
breast compared with 4/73 = 5.5% of patients who underwent axillary clearance (cohort 1).
Axillary recurrence

The axillary recurrence rate in patients treated with SLNB alone (cohort 2) was 1/149 =
0.7% compared to 1/73 = 1.4% in patients who underwent axillary clearance (cohort 1).
Distant metastasis

3/149 (2.0%) of patients staged as NO by SLNB (cohort 2) developed distant metastases
compared with 7/73 (9.6%) of patients who underwent axillary clearance (cohort 1).

SURVIVAL
11 patients died; 5/11 deaths were related to metastatic breast cancer (not reported by

group).

General comments Data represent 236 procedures in 234 patients.

Reporting of absolute numbers of patients was rigorous throughout.

The study used highly sensitive IHC histology.

This study considered patients with small metastases (=2mm) in the SN to have stage NO,
with omission of axillary clearance with the use of adjuvant therapy.

Only 2 patients were lost to follow up (one in each analysis group). These were excluded
from the analyses.

In the 'SLNB only' group, subgroup analysis of NO stage patients with small SN
metastases of size 0 to 0.2mm versus 0.2 to 2mm revealed no significant differences in
disease related events. This may be because so few events were observed in the follow-
up period, or may be due to the protective role of adjuvant therapy.

The authors consider their rate of axillary recurrence in cohort 2 of 0.7%, with rates from
other published studies, which have range 0.1% to 1.5%.
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Reitsamer, Peintinger, Prokop, Rettenbacher & Menzel . 200 Sentinel lymph node biopsies
without axillary lymph node dissection - No axillary recurrences after a 3-year follow-up. Br
J Cancer 90[8]. 2004.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Austria, setting: Secondary care

Inclusion criteria Patients with invasive breast cancer.
Mean tumour size was 16.5 (range, 1 to 50) mm in patients who underwent SLNB only and
20.5 (range, 5 to 55) mm in patients who underwent SLNB plus axillary clearance.

Exclusion criteria -
Population number of patients = 333.

Interventions Aim: to measure the rate of axillary recurrence in patients staged as NO by
SLNB, without axillary clearance.

Two groups were defined:

Cohort 1: patients with disease positive SLNB result who underwent subsequent axillary
clearance (n=128);

Cohort 2: patients staged as NO by SLNB (n=200).

SLNB technique
L, R, D.
Histology

FS, S, IHC

Outcomes Axillary recurrence rate
Also provides information on upstaging by FS, S and IHC histology

Follow up -

Results STAGING

SN localisation rate = 328/333 = 98.5% (95% CI| 96.5% t0 99.4%).

Mean number of SNs removed per patient in cohort 2= 2.1.

Mean number of ANs removed per patient in cohort 1= 20.8.

The SN was the only positive node in 77/128 = 60.2% (95% CI 51.5% to 68.2%) of
patients with positive SLNB result.

15/215 = 7.0% (95% Cl 4.2% to 11.2) of patients staged as NO by standard histology were
upstaged by the use of IHC histology.

104/128 = 81.3% (95% CI 73.6% to 87.1%) of patients with positive SNs who underwent
axillary clearance did so in the same operation as SLNB due to intraoperative histology by
FS.

RECURRENCE
Median follow-up was 36 (range 22 to 56) months.
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There were no local or axillary recurrences in either group (cohorts 1 and 2) at a median
follow-up of 36 months.

General comments All patients from the original series were accounted for; 5 cases of
SLNB failure underwent immediate axillary clearance (excluded from follow-up data).
Patient characteristics, exclusion criteria and follow-up practice thoroughly reported.
Patients were attributed positive SN status using the highly sensitive IHC technique.
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Rietman, Dijkstra, Geertzen, Baas, de, Dolsma, Groothoff, Eisma & Hoekstra . Short-term
morbidity of the upper limb after sentinel lymph node biopsy or axillary lymph node
dissection for Stage | or Il breast carcinoma.[see comment][erratum appears in Cancer.
Cancer. 2004 May 1;100(9):1991]. Cancer 98[4]. 2003.

Design: Prospective case series (harm), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria Patients with invasive breast cancer.

Exclusion criteria -
Population number of patients = 204, mean age = 56 years.

Interventions Aim: to prospectively compare short-term morbidity between SLNB and
axillary clearance.
Two groups of patients were defined:

1. Patients who underwent SLNB alone (n=66).
2. Patients who underwent axillary clearance alone or SLNB and subsequent axillary
clearance (n=138). axillary clearance was performed to level I-1l.

SLNB technique
R, D.

Histology

Not reported.

Outcomes Surgical complications.

Patient-reported pain (visual analogue scale [VAS] with range 0 to 10cm).

Numbness (yes/no).

Upper limb mobility and strength (using instruments).

Arm circumference.

Activities of daily living (ADL) using the Shoulder disability questionnaire (SDQ) and the
Groningen activity restriction scale (GARS).

Follow up -

Results MORBIDITY

Surgical complications:

Seroma lasting 4 weeks or more occurred in 3/60 = 5.0% of SLNB patients and in 18/119
= 15.1% of axillary clearance patients (difference 10.1%, 95% CI -0.08% to 18.3%)
(p=0.051).

Wound infection necessitating antibiotic treatment occurred in 6/63 = 9.5% of SLNB
patients and 20/121 = 16.5% of axillary clearance patients (difference, 7.0%, 95% CI -
4.2% to 16.2%) (p=0.265).

Outcomes measured at follow-up point (6 weeks after surgery):
In the study group as a whole, patient-assessed pain increased from a score of mean 0.5
(SD 1.2) preoperatively to mean 1.3 (SD 1.3) at follow-up (p<0.001). 67.6% of all patients
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experienced numbness at follow-up.

In the study group as a whole, upper limb morbidity was significantly reduced at follow-up
compared to preoperative levels in terms of forward flexion, abduction and external
rotation, with p<0.05 for these parameters. Neither external rotation nor grip strength was
significantly reduced.

In the study group as a whole, arm circumference was not significantly increased at follow-
up.

In the study group as a whole, the mean SDQ score and the mean GARS score
significantly increased (worsened) at follow-up compared to the preoperative scores
(p<0.001).

There were no significant differences between the SLNB group and the axillary clearance
group for any outcome measure at follow-up. However, the sizes of changes were
generally larger in the axillary clearance group compared to the SLNB group.

General comments The study reported exclusion of 1 patient; otherwise, all patients
treated at the 2 centres appear to be included. Only three patients were lost to follow up.
Unusually, this study prospectively included patients with clinically suspicious nodes.

The axillary clearance group includes patients who underwent axillary clearance up to two
weeks after SLNB, which introduces variability with regard to the targeted 6-week follow-
up point.

Statistical methods were partially described, although no statistical test was described for
the proportion outcomes, where Chi square may have been suitable.

The outcome measures provided meaningful objective and subjective information on the
effect of surgery on patients' everyday activities.

The use of a preoperative baseline meant that patients were in the same state at the study
outset.

No patient had started adjuvant therapy prior to the follow-up assessment at 6 weeks post
surgery.

Morbidity in the axillary clearance group may have been accentuated by a greater
proportion (68/138 = 49.3%) of patients receiving mastectomy, than in the SNB group
(17/66 = 25.8%; difference 23.5%, 95% Cl 9.3% to 35.7%).
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Torrenga, Fabry, Van, Van Diest, Pijpers, Meijer & Nieweg . Omitting axillary lymph node
dissection in sentinel node negative breast cancer patients is safe: A long term follow-up
analysis. J Surg Oncol 88[1]. 2004.

Design: Prospective case series (diagnosis, screening), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria Patients with breast cancer.

Mean tumour size 1.5 (range 0.4 to 5.0) cm.

Exclusion criteria -
Population number of patients = 104, age range 32 to 81 years, mean age = 55 years.

Interventions Prospective, single-centre, case series study
Aim: to measure axillary recurrence and survival in patients staged as NO by SLNB without
axillary clearance (Cohort 2).

SLNB technique
L, R, D.
Histology

S, IHC.

Outcomes Disease free survival and overall survival.
Follow up -

Results STAGING
A mean of 1.3 SNs (range, 1 to 3) were excised per patient.

RECURRENCE

Median follow-up was 57 (range 48 to 83) months.
Axillary recurrence occurred in 1/104 = 0.96% of patients.
Distant metastases occurred in 3/104 = 2.9% of patients.

SURVIVAL

Proportion of patients alive at 4 years from point of surgery = 102/104 = 98.1%.

Proportion of patients alive and disease free at 4 years from point of surgery = 101/104 =
97.1%, including the 1 patient with treated recurrence in the denominator.

General comments The study includes all patients representing cohort 2, treated at the
centre.

The SN localisation rate was not reported in this follow up study, but use of the triple
technique (L, R, D) gives confidence of a high rate of 'true SN' detection, assuming that
surgeons were adequately trained.

A mean of 1.25 SNs were excised per patient. Interestingly 82 of the total 104 SN negative
patients were staged based on 1 SN.

In all patents NO stage was attributed detection of no cancer cells by IHC histology; a
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highly sensitive technique.
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Retrospective case series

Blanchard, Donohue, Reynolds & Grant . Relapse and morbidity in patients undergoing
sentinel lymph node biopsy alone or with axillary dissection for breast cancer. Arch Surg
138[5]. 2003.

Design: Retrospective case series (harm), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with primary, invasive breast cancer; staged as NO.

Exclusion criteria -
Population -

Interventions Retrospective, single centre case series study with prospective survey of a
subgroup.

Aim: to measure axillary recurrence rates and physical morbidity in patients staged by
SLNB, with or without axillary clearance.

(n=776)

Of 1253 patients treated by SLNB, 894 patients staged as NO were contacted by
questionnaire. 776 patients responded, representing two retrospectively defined groups:

axillary clearance group: (cohort 4) patients treated by SLNB plus axillary clearance
(validation period, n=91)

SLNB group: (cohort 2) patients treated by SLNB only (after validation period, n= 685).

SLNB Technique

Variable: initially D; thereafter L, R, D.
Histology

FS, S, IHC.

Outcomes Patient-reported rates of lymphoedema, seroma, pain and infection.

Axillary recurrence.

Follow up -

Results STAGING

A mean of 2.3 (SD 1.3) SNs were removed in patients in the SLNB group and a mean of
1.8 (SD 1.0) SNs were removed in patients in the axillary clearance group.

Questionnaire results

Mean follow up was 2.4 years (SD 0.9 years).

MORBIDITY

Lymphoedema was reported by 39/683 = 6% of SLNB group patients, compared to 31/91
= 34% of axillary clearance group patients (difference 28.3%, 95% CI| 19.2% to 38.7%).
Lymphoedema was reported as severe (necessitating use of a support sleeve) in 4/683 =
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0.6% of SLNB group patients compared with 8/91 = 9% of axillary clearance group
patients (difference 8.2%, 95% Cl 3.8% to 15.8%) (p<0.001).

Pain was reported by 95/681 = 14% of SLNB group patients, compared to 35/91 = 38% of
axillary clearance group patients (difference 24.5%, 95% Cl 14.8% to 35.1%). Pain was
reported as severe (necessitating use of analgesia for more than one month after surgery)
in 6/681 = 0.9% of SLNB group patients compared with 4/91 = 4% of axillary clearance
group patients (difference 3.5%, 95% CI 0.7% to 9.9%) (p<0.001).

Seroma necessitating aspiration was reported by 50/681 = 7% of SLNB group patients,
compared to 21/89 = 24% of SLNB plus axillary clearance patients (difference 16.3%, 95%
Cl 8.3% to 26.2%) (p<0.001).

Infection requiring treatment with antibiotics was reported by 20/681 = 3% of SLNB only
patients, compared to 8/88 = 9% of axillary clearance group patients (difference 6.2%,
95% Cl 1.5% to 14.1%) (p=0.006).

52/505 = 10% patients reporting lymphoedema 10% (52) reported receiving radiotherapy,
which was not significantly different to 18/ 247 = 7% who reported lymphoedema with no
radiotherapy (difference 3%, 95% CI -1.6% to 7.0%), p=0.18). A similar, non-significant
result was obtained for pain, by radiotherapy. However, the authors did not differentiate
between radiotherapy to the breast from the axilla.

RECURRENCE
1/685 = 0.15% of SLNB group patients (cohort 2) experienced axillary recurrence.

General comments The two analysis groups were similar in terms of many disease and
treatment characteristics. However patients in the SLNB group were older than those in
the axillary clearance group (mean 61.6 years versus 58.3 years respectively, p=0.03),
had less advanced disease stage (p=0.01).

This study does not report exactly which data originated from a retrospective review of
medical notes, rather than the questionnaire.

Histology was highly sensitive.

The SLNB method changed over time, but is poorly reported. Non-standardised SLNB
may have affected the reported outcomes.

No survival data are cited since the reporting was inadequate.

The axillary clearance group included some patients with clinically palpable, suspicious
nodes.

The questionnaire was not included in the paper.

The study did not consistently report multivariate analyses, raising suspicion that only
significant findings were reported.
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Cserni, Rajtar, Boross, Sinko, Svebis & Baltas . Comparison of vital dye-guided lymphatic
mapping and dye plus gamma probe-guided sentinel node biopsy in breast cancer. World
J Surg 26[5]. 2002.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: Hungary, setting: Secondary care

Inclusion criteria Patients with invasive breast cancer.

Exclusion criteria -
Population number of patients = 184, mean age = 59 years, median age = 60 years.

Interventions Retrospective, single-centre case series.

Aim = to evaluated the staging performance of SLNB during a validation period.

All patients underwent SLNB plus axillary clearance.

Different patient groups were defined according to practice at the centre over time (from
201 procedures in 199 patients).

SLNB technique

Initially D, later R, D.

Histology

S, IHC.

Outcomes Staging performance of SLNB based upon axillary clearance as gold standard.
Follow up -

Results STAGING

Data from whole series (including learning phase and period where SLNB was performed
with blue dye alone):

Sentinel node localisation rate = 184/201 = 91.5% (95% Cl 86.9% to 94.7%).

Number of SNs removed per patient: mean 1.4, median 1.

Prevalence of axillary disease = 106/184 = 57.6% (95% CI 50.4% to 64.5%).

Accuracy = 176/184 = 95.7% (95% Cl 91.7% to 97.8%).

FNR = 8/106 = 7.5% (95% CI 3.9% to 14.2%).

Data for subgroup of 72 patients staged by SLNB using blue dye plus radioactive tracer
(excludes surgical training phase):

Sentinel node localisation rate = 72/72 = 100% (95% CIl 94.9% to 100%).

Number of SNs removed per patient: mean 1.4, median 1.

Prevalence of axillary disease = 30/72 = 41.7% (95% CI| 31.0% to 53.2%).

Accuracy = 71/72 = 98.6% (95% Cl 92.5% t0 99.8%).

FNR = 1/30 = 3.3% (95% CI 0.6% to 16.7%).

Learning curve:

The SN identification rate for the first six groups of ten procedures was 50%, 80%, 90%,
80%, 90% and 100%, respectively. The accepted standard of 90% localisation rate was
achieved for the previous 30 procedures at the 53rd procedure.

General comments The study group was poorly defined: an undisclosed number of
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patients with in situ disease were included.

Also, during the study period, the centre was performing SLNB alone in some patients,
staged as NO. Hence, this group did not undergo axillary clearance and could not occur in
the series reported, possibly contributing to the high prevalence reported.

In all sentinel nodes, any malignant cells detected by highly sensitive IHC warranted a
positive status, which may also serve to raise the prevalence.

The subgroup of 72 patients represented those treated by surgeons who had completed
training in SLNB. By this time, the centre used both radioactive tracer plus blue dye. This
provides data for a centre, which has reached maturity in performing SLNB.

This Hungarian centre did not appear to draw a clear distinction between a validation
period and an operational period: it is not possible to clearly define the effect of surgical
competence, technical method for SLNB and practice setting.
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Giuliano, Jones, Brennan & Statman . Sentinel lymphadenectomy in breast
cancer. J Clin Oncol 15[6]. 1997.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with invasive breast cancer.
Mean tumour size was 2.11 (SD 1.38) cm.

Exclusion criteria -
Population number of patients = 107.

Interventions Aim: to report on the staging performance of SLNB during a
validation period.

All patients underwent SLNB plus axillary clearance.

SLNB technique

D.

Histology

S, IHC.

Outcomes Staging performance of SLNB based on axillary clearance as 'gold
standard'.

Follow up -

Results STAGING

Sentinel node localisation rate = 100/107 = 93.5% (95% Cl 87.1% t0 96.8%).
Number of SNs removed per patient: mean 1.8 (range 1 to 8), SD 1.8.
Number of ANs removed per patient: 20.3 (range 7 to 60), SD 7.8.
Prevalence of axillary disease = 42/100 = 42% (95% CI| % 32.8% to 51.8%).
Accuracy = 100/100 = 100% (95% CI 96.3% to 100%).

FNR = 0/42 = 0% (95% CIl 0% to 8.4%).

General comments Results represent performance attained at a centre of
excellence, which developed the technique.

Based on these results the centre omitted axillary clearance in all cases of
SLNB.

All patients accounted for in original series, to illustrate how 107 patients were
identified.

8 patients with clinically suspicious nodes were included; introducing a bias
towards better performance based upon prior knowledge, and also through
raising the prevalence (see discussion).
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Imoto, Wada, Murakami, Hasebe, Ochiai & Ebihara . Prognosis of breast cancer patients
treated with sentinel node biopsy in Japan. Jpn.J Clin Oncol 34[8]. 2004.

Design: Retrospective case series (prognosis), evidence level: 3
Country: Japan, setting: Secondary care

Inclusion criteria Patients with unilateral, invasive breast cancer staged as NO.
Exclusion criteria -
Population number of patients = 209.

Interventions Aim: to measure recurrence and survival in patients who were surgically
staged as NO by SLNB compared to axillary clearance.

Study compares two groups treated at a single centre:

SLNB group: Patients staged as NO by SLNB (cohort 2, n=112).

axillary clearance group: Patients staged as NO by SLNB plus axillary clearance (cohort 4,
validation period, n=97).

SLNB technique
L, R, D.
Histology

FS, S.

Outcomes Disease-related events.
Relapse-free survival, by Kaplan Meier survival analysis and log rank test.

Follow up -

Results STAGING
SLNB localisation rate was 79/97=81.4% (95% CIl 72.6% to 88.0%) in the validation phase
and 111/112=99.1% (95% CIl 95.1% to 99.8%) thereafter.

RECURRENCE

Median follow-up in all patients was 52 months.

In all patients, 18 (9%) experienced disease relapse.

Loco-regional recurrence was seen in 5/97 = 5.2% of patients in the axillary clearance
group (cohort 4) and 5/112 = 4.5% patients in the SLNB group (cohort 2).

Distant metastases were seen in 5/97 = 5.2% of patients in the axillary clearance group
(cohort 4) and 3/112 = 2.7% of patients in the SLNB group.

3 (3.1%) deaths due to breast cancer occurred in the axillary clearance group (cohort 4)
compared to 1 (0.9%) in the SLNB group (cohort 2).

SURVIVAL
The relapse-free survival rates in the axillary clearance (cohort 4) and SLNB (cohort 2)
groups were 94% and 93% respectively (p=0.78, log rank test).

General comments The study provided details of how the two groups were derived from a
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series of 391 patients; criteria for exclusion from the analysis were clearly defined.
Differences in prognostic variables were statistically tested between groups: the axillary
clearance group had significantly larger tumour size (p=0.008), greater likelihood of
mastectomy (p=0.01) and more advanced disease stage (p=0.015) than the SLNB group.
However, the groups were clearly defined by the change in practice from validation period
to operational period.

The reported loco-regional recurrence rate of 4.5% for cohort 2 presumably includes
axillary recurrence plus local recurrence in the breast.
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Katz, Niemierko, Gage, Evans, Shaffer, Fleury, Smith, Petrucci, Flax, Drogula & Magnant .
Can axillary dissection be avoided in patients with sentinel lymph node metastasis?[see
comment]. [Review] [46 refs]. d Surg Oncol 93[7]. 2006.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients treated with SLNB between 1998 and 2003.

110 patients had DCIS
1034 patients had invasive disease

307 patients underwent mastectomy and 833 breast conserving surgery. In 8 patients the
type of definitive surgery was unknown.

Exclusion criteria Retrospective study: none reported.
Population number of patients = 1133, age range 30 to 96 years, median age = 57 years.

Interventions Retrospective analysis of 1148 SLNB procedures in 1133 patients treated
at a single centre and recorded on a pathology database.

SLNB technique: R, D
Histology: FS, S, IHC

Outcomes Risk factors for the presence of SN metastases.

Risk factors for the presence of further axillary node metastases in patients who undergo
axillary clearance for positive SLNB result.

Follow up No follow-up reported, study assesses predictive factors for SN and non SN
axillary nodal involvement.

Results 246 patients had involved SNs and underwent axillary clearance.
121 patients had involved SNs and did not undergo axillary clearance.

Prevalence of axillary disease = 367/1148 = 32%
A median of 2 SNs were identified per procedure (range 1-15)

RISK FACTORS FOR SN INVOLVEMENT

By Pearson Chi square the proportion of patients with positive SNs varied significantly by
subgroup for the following variables (as categorical variables):

Age (higher rates of SN involvement in younger patients, p<0.001);

Type of surgery (higher rates of SN involvement after mastectomy, p<0.008);

Tumour size (higher rates of SN involvement with larger tumours, p<0.001);

Histology (higher rates of SN involvement for invasive histology, p0.001);

Invasion of lymphovascular space (higher rates of SN involvement when present,
p<0.001).

By Pearson Chi square the proportion of patients with positive SNs did not vary
significantly by subgroup for the following variables (as categorical variables):
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Number of SNs identified;
ER receptor status;
PR receptor status.

The statistical significance observed was the same whether SN positivity was determined
by H&E histology or by any technique (including more sensitive techniques).

On multiple logistic regression analysis age, histology, type of surgery, primary tumour
size and lymphovascular invasion were statistically significantly associated with SN
involvement (no further details reported).

RISK FACTORS FOR INVOLVEMENT OF ADDITIONAL NON-SENTINEL NODES

By Pearson Chi square the proportion of patients with positive further nodes varied
significantly by subgroup for the following variables (as categorical variables):

Presence of lymphovascular invasion (p=0.001);

Number of SNs examined (higher rates of further nodal involvement where fewer SNs
were examined, p=0.03);

Histological method to detect SN metastasis (higher rates of further nodal involvement for
H&E, p=0.03);

Number of involved SNs (higher rates of further nodal involvement where >=3 SNs
involved, p=0.002 for H&E histology and P=0.05 for any histological technique);

Number of uninvolved SNs (higher rates of further nodal involvement where fewer SNs
uninvolved, p<0.001);

Size of the largest SN metastasis (higher rates of further nodal involvement for larger SN
metastases, p<0.001).

By Pearson Chi square the proportion of patients with further involved axillary nodes did
not vary significantly by subgroup for the following variables (as categorical variables):
Age;

Type of definitive surgery;

Tumour size;

Histology.

On multiple logistic regression analysis the presence of lymphovascular invasion,
increasing number of positive SNs, increasing size of the largest SN metastasis and
decreasing number of negative SNs were statistically significantly associated with further
axillary node involvement (no further details reported).

General comments It is not reported, but this series of patients appear to have been
treated in an operational phase for SLNB i.e. without planned axillary clearance for any
patients irrespective of SN status.
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Kokke, Jannink, Barneveld, van der Linden, Gelderman, Wissing & Bosscha . Incidence of
axillary recurrence in 113 sentinel node negative breast cancer patients: A 3-year follow-
up study. Eur J Surg Oncol 31[3]. 2005.

Design: Retrospective case series (therapy), evidence level: 3
Country: Netherlands, the, setting: Secondary care

Inclusion criteria Women with invasive breast cancer, stage NO by SLNB.
Mean tumour size 14.0 (range 2 to 35) mm.

Exclusion criteria -
Population number of patients = 113.

Interventions Aim: To measure the axillary recurrence rate in patients staged as NO by
SLNB (cohort 2).

SLNB technique

L, R, D.

Histology

S.

Outcomes Disease-related events; primarily, axillary recurrence.
Follow up -

Results RECURRENCE

Mean follow-up was 37.5 (range 24.1 to 53.6) months.

1 patient developed an axillary recurrence: 1/113 = 0.9%. Review of the original pathology
slides showed metastasis in the SN.

1 patient developed supraclavicular lymph node metastasis (outside the axilla): 1/113 =
0.9%.

2 patients developed a further primary tumour in the contralateral breast 2/113 = 1.8%.

General comments 113 patients were drawn from an original series of 197 treated by
SLNB at a single centre. The 84 patients excluded were accounted for with suitable
reasons e.g. history of cancer in the bilateral breast.

Study implies 1 case of false negative result from the pathology laboratory.

Follow-up examination was by clinical examination exam only: no use of ultrasound
imaging was reported, which is a more sensitive technique. The frequency of follow-up
examinations was 3 monthly in the first year and 6 monthly thereafter.
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Langer, Guenther, Haigh & DiFronzo . Lymphatic mapping improves staging and reduces
morbidity in women undergoing total mastectomy for breast carcinoma. Am Surg 70[10].
2004.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with biopsy proven breast cancer, who had mastectomy as
primary surgery.
Mean tumour size 2.5 (range 0.3 to 8.0) cm.

Exclusion criteria -
Population number of patients = 99, age range 34 to 87 years, mean age = 59 years.

Interventions Aim: to compare morbidity between SLNB and axillary clearance.
Patients who underwent mastectomy were identified from a larger series and two groups
were defined:

1. Patients who underwent SLNB plus axillary clearance
2. Patients who underwent SLNB only.

SLNB technique
D.

Histology

FS, S, IHC.

Outcomes Staging performance of SLNB compared to axillary clearance as gold standard
in subset of 56 patients.

Post operative morbidity, including:

Paresthesia;

Restricted arm movement;

Lymphoedema;

Infection;

Seroma.

Follow up -

Results STAGING

Sentinel node localisation rate (based upon whole series of 100 procedures) = 96/100 =
96% (95% CI 90.1% to 98.4%).

Number of SNs removed per patient: mean 1.7, range 1 to 5.

Data from 56 patients who underwent SLNB plus axillary clearance:

Prevalence of axillary disease = 28/56 = 50% (95% Cl 37.3% to 62.7%).

Accuracy = 53/56 = 94.6% (95% CI 85.4% t0 98.2%).

FNR = 3/28 = 10.7% (95% CI 3.7% to 27.2%).

MORBIDITY
Mean follow up was 51 months (range 6 to 107) months.
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A smaller proportion of patients who underwent SLNB alone experienced adverse events,
compared to patients who underwent SLNB plus axillary clearance.

These differences were statistically significant for paresthesia (25% versus 78%
respectively, p<0.0001), restricted arm movement (0% versus 16% respectively,
p<0.0054) and lymphoedema (0% versus 13% respectively, p<0.0202) but not for infection
(0% versus 3% respectively, p<0.5152) or seroma (0% versus 5% respectively, p<0.0813,
Fisher's exact test).

General comments Data represent 100 procedures in 99 patients.

Patients who provide staging outcomes (n=56) underwent axillary clearance either in the
validation phase (n=34) or based on a positive SN by intraoperative histology. The latter
case introduced further patients with positive axillary status, thus raising the prevalence.
Since this series underwent mastectomy, and included patients with tumours that were
large (8cm) or of advanced stage (T4). This may also increase the prevalence of axillary
disease.

Assessment of morbidity outcomes was based upon clinical follow-up.

Some numerical errors were evident and no confidence intervals were reported. Statistical
methods were otherwise adequately reported.

100 SLNB procedures were performed in 99 patients: therefore, one patient with two
SLNB procedures yielded a greater influence than the 98 others with regard to morbidity
outcomes.

Patient and tumour characteristics were reported for the whole series.
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Naik, Fey, Gemignani, Heerdt, Montgomery, Petrek, Port, Sacchini, Sclafani, VanZee,
Wagman, Borgen, Cody lll, Bland, Ross, Leong, Morrow & Strasberg . The risk of axillary
relapse after sentinel lymph node biopsy for breast cancer is comparable with that of
axillary lymph node dissection: A follow-up study of 4008 procedures. Ann Surg 240[3].
2004.

Design: Retrospective case series (diagnosis, screening), evidence level: 3
Country: United States, setting: Secondary care

Inclusion criteria Patients with invasive, unilateral breast cancer, of tumour size T3 or
less.