CHRONIC IDIOPATHIC CONSTIPATION IN CHILDREN GUIDELINE

Appendix J - EVIDENCE TABLES

Key Components of the History Taking and the Physical Examination in Children with chronic constipation

Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Borowitz et al. [Study type: (220 children 220 children Test Degree of difficulty with toilet |Additional information from study
Precipitants of |Case-control History of events |training (mean + SD) Constipation defined as passage of < 3
constipation Inclusion -Patients occurring in the 3 |(0=none, 4=extreme) bowel movements each week for at
during early Evidence criteria: n=125 months prior to least 2 consecutive weeks
childhood. level: Aged 2y Omto |mean age onset of Patients: 2.1+1.3
2003. Journal of |1l 6y 11m, at least [(months): 44+13 constipation: Controls: 1.4+1.1 22 non-patient siblings matched as
the American average 49% male p<0.001 controls, an additional 73 non-sibling
Board of Family [Study aim: |intelligence -large/painful controls recruited from advertisements
Practice 16[3], [To -Controls bowel movement |Degree of difficulty passing
213-218United |determine - patients: First |n=95 -toilet training some bowel movements (% Likert scale: 0 to 4. 0 being not at all
States. the time mean age -started day care |children) difficult and 4 being extremely difficult
Borowitz, 2003 |precipitants |presentation to |(months): -travelling
to physician with  |46+18 -liquid to solid None: patients 3, controls 49 |Questionnaire for parents to fill out
constipation |constipation 54% male foods Mild: patients 86, controls 49 |describing children’s bowel habits.
in early -breast to bottle |Moderate: patients 80, - indication of how difficult toilet training
childhood - controls: no -family move controls 10 had been for bowel movements using
history of Country: -vomiting Extreme: patients 76, controls |[Likert scale
constipation USA /dehydration 5 - parents to indicate if any of 18
-new medication different events occurred in the 3
Exclusion Setting: -parental p<0.001 (patients as compared |months preceding the onset of
criteria: 26 primary care separation to controls in each category) |constipation, and which of these they
Underlying facilities (15 -birth of a sibling believed contributed to the onset of
medical paediatricians, 11  [-tent camping Degree of pain passing some |constipation
condition, family medicine -high fever bowel movements (% children)
medication that |centres) -surgery Both groups comparable regarding age

could account
for constipation

-extended bed
rest -trauma in

None: patients 5, controls 56
Mild: patients 82, controls 40

and sex




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

bathroom -sexual
abuse
-family death

Reference
Standard

None

Moderate: patients 69, controls
8
Severe: patients 67, controls 6

p<0.001 (patients as compared
to controls in each category)

Children expressing worry
about passing bowel
movements (% children)

Patients: 75
Controls: 8

p<.001

-Family history of constipation
and initial age of toilet training
no significantly different
between the 2 groups

-Subgroup analysis: children
grouped according to whether
they became constipated
before or after their second
birthday. The events parents
reported having occurred in the
3 months before the onset of
constipation were similar in the
two groups, with the exception
of toilet training having
occurred more often before
constipation in the older
children (40% vs. 20%), and
making the dietary transition
from breast to bottle and from
liquid to solid diets having
occurred more often before

Reviewer comments

Potential recall bias

Source of funding:

NIH grant RO1HD 28160




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

constipation in the younger
children (30% vs. 0). Large or
painful bowel movements were
seen by far the most frequent
precipitating event for both age
groups. Toilet training was
seen as more of a precipitant
for older onset children (20%
vs. 10%), whereas transition
from breast to bottle and from
liquid to solid foods was seen
to be more of a problem for
younger-onset children (25%
vs. 0)




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Freedman et al. [Study type: (238 patients 238 patients Tests -Positive findings on history Additional information from study
The crying Retrospectiv Abdominal and/or physical examination Patients presenting with chief complaint
infant: e case Inclusion Males 124 (52%) [radiograph alone suggested the final of crying identified retrospectively by
Diagnostic series criteria: Median age 2.3 diagnosis in 66.4% (158 of searching electronic database using a
testing and -lessthan 12 |months (range 1.0 [Abdominal 238) of the crying children chief complaint family word root search
frequency of Evidence months age to 5.4) ultrasound for: “cry”, “irritable”, “fuss”, “scream” and
serious level: - afebrile -11 cases of constipation were |“colic”. Afebrile defined as < 38°C
underlying ] - presenting to  |Country: Reference diagnosed, all diagnosed by
disease. 2009. ED during 9 Canada Standard category 1 data source — 37,549 ED visits during 9 month
Pediatrics Study aim:  |month eligibility History taking and |positive history and physical eligibility period, of which 238 children
123[3], 841- To period with chief|Setting: physical examination only met inclusion criteria
848United determine complaint of Tertiary care examination
States. the crying referral hospital Constipation defined as history |Patients and their final diagnoses
Freedman, proportion of of difficult, infrequent, hard grouped into 1 - 4 categories according
2009 children Exclusion stools, palpation of small to the sources of data that contributed
evaluated in |criteria: pellets on abdominal the diagnosis
an Not stated examination Data source categories:
emergency 1) Diagnosis was based on the history
department Abdominal radiograph — (Hx) and/or physical examination (PE)
because of performed 14 times with O alone
crying who positive findings 2) Diagnosis was based on positive test
have a results obtained after the Hx and PE
serious Abdominal ultrasound — failed to suggest a cause
underlying performed 16 times with 3) Diagnosis was based on tests
aetiology positive findings 2 times ordered to investigate positive findings

(12.5%) contributing only to the
diagnosis of intussusception
and acute cholecystitis, but not
constipation

-History and examination were
found to be the most important
aspect in the evaluation of the
crying infant. Investigations
only helpful in 3% of sample in
this study

from the Hx and/or PE that suggested a
cause

4) Neither Hx, PE nor investigations
were diagnostic

Required sample size calculated to
yield stable estimates (£5%) of the
primary outcome measure (proportion
of infants who had potentially serious
underlying aetiology). Estimated that
10% sample would have underlying
serious aetiologies. Minimum sample of
138 subjects required. Anticipated




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

follow-up telephone call response rate
of only 75%. Final size after
adjustment:: 245

Reviewer comments
No data on follow up care of accuracy
of constipation cases

Minimum sample size required not
achieved

Source of funding:

Not stated




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

Lewis et al. Study type: [315 children 315 children: Tests: Clinical features in children Additional information from study
Diagnosing Retrospectiv Rectal biopsy with Hirschsprung’s disease Questionnaires, telephone interviews
Hirschsprung's |e cohort Inclusion -265 children who and idiopathic constipation (IC, |and patients visits used to compile long-
disease: criteria: hade undergone n=40) term data. In reporting features listed in
increasing the |Evidence -Cohort 1: rectal biopsy the questionnaire only patients with
odds of a level: Children -Onset of constipation <1 year |definite information were included: the
positive rectal  |lll presenting with |-50 children, old number of patients in each analysis
biopsy result. constipation to |concurrent selected Delayed passage of meconium |varies to exclude those with missing
2003. Journal of |Study aim: |diagnose cohort (cohort 2) (%) data
Pediatric To testthe [Hirschsprung’'s HD: 65
Surgery 38[3], |hypothesis |disease (HD) Country: IC: 13 Delayed passage of meconium defined
412-416 that key USA P<0.05 as failure to pass meconium in the first
Lewis et al., featuresin  [-Cohort 2: 48h of life. These data were available in
2003 the history, [idiopathic Abdominal distension (%) 59% of cases

physical constipation HD: 80

examination IC: 42 Abdominal distension determined from

and Exclusion P<0.05 parental response to questionnaire or

radiographic |criteria: data noted during patients visits

evaluation |Patients Vomiting (%)

would allow |undergoing re- HD: 72 Enterocolitis defined as diarrhoea

to avoid evaluation fro IC: 21 associated with fever

unnecessary |constipation P<0.05

rectal after pull- Reviewer comments:

biopsies through Faecal impaction requiring Data on clinical features not available

procedure for
HD

manual evacuation (%)
HD: 6

IC: 30

P<0.05

Enterocolitis (%)
HD: 13

IC: 15

NS

-Onset of constipation >1 year
old
Delayed passage of meconium
(%0)

for all children

Unclear what kind of rectal biopsy was
performed and how the diagnosis of HD
was made

Source of funding:
Not stated




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
HD: 81
IC: 1
P<0.05

Abdominal distension (%)
HD: 53

IC: 7

P<0.05

Vomiting (%)
HD: 23

IC:0
P<0.05

Faecal impaction requiring
manual evacuation (%)
HD: 46

IC: 30

NS

Enterocolitis (%)
HD: 13

IC: 14

NS

Age at onset of symptoms
-Hirschsprung’s (HD) (n=46)
Mean: 8 months (range 1 day
to 9 years)

1rst week of life: 60 %

1rst month of life: 70%

1rst year of life: 87%

after 1 year of life: 13%

-ldiopathic constipation (IC)
(n=40)

Mean: 15 months (range 7
days to 16 years)




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

1rst week of life: 15%
1rst month of life: 55%
1rst year of life: 68%
after 1 year of life: 32%

At least 34% of HD patients
had the classic triad (delayed
passage of meconium +
vomiting + abdominal
distension). At least 1 feature
of the triad noted in 98% of
patients with HD. Only 60% of
patients with IC had a history
of delayed passage of
meconium, vomiting or
abdominal distension. 100 %
HD patients vs. 64% IC
patients had 1 or more of the
following: delayed passage of
meconium, vomiting,
abdominal distension and a
transition zone on contrast
enema. 36% of IC patients had
none of these features.




Diagnostic Value of the Digital Rectal Examination (DRE) Children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Beckmann et al. |Study type: (251 children Group 1: Test: Clinical variables (as a model) |Abdominal radiograph was either a
Accuracy of Prospective 141 children with |Clinical variables Sensitivity: 77% (+) single flatplate or a flatplate with upright
clinical case series |Inclusion radiologically Specificity: 35% (-) view, ordered by the ED attending
variables in the criteria: proven -History of PPV 60% physician based on customary
identification of |Evidence Children aged |constipation gastrointestinal NPV: 55% practices. The ED physicians ordering
radiographically |level: 2-12 years old problems the radiographs were blinded to study
proven 1} who presented |Age: 7.9 +-3.1 -Duration of Only the following clinical objectives
constipation in to the years abdominal pain variables were significantly
children. 2001. Emergency 63 (25%) male |-Stool habits different between the two 32% of the enrolled subjects did not
Wisconsin Study aim: |Department -Straining on groups: undergo rectal exam
Medical Journal |to determine [(ED) of defecation
100[1], 33- whether Children's Group 2: -Faecal consistency [History of normal/hard stool A clinical diagnose previous to
36United clinical Hospital of 110 children with |(normal/hard stools) |consistency: radiology was made and reported.
States. variables Wisconsin with [no radiographic |-Medication However it was not clear how many of
accurately [abdominal pain |evidence of -Physical exam: Group 1: the clinical variables needed to be
identify and underwent |constipation rebound, rigidity, 74% (100/135) present to diagnose constipation.
children with |radiographic guarding, Furthermore, the physical exam was
radiologically |evaluation. Age: 7.4 +-3.0 tympanic/distended |Group 2: completed by one of several paediatric
proven years -Physical exam- 61% (61/99) p: 0.016 ED physicians and no assessment of
constipation |Exclusion 57 (23%) male [tenderness: diffuse, inter-rater reliability was performed.
criteria: each of four Absence of rebound
previous Country: quadrants, flank, tenderness Official radiologic diagnosis was
abdominal USA epigastric, provided by a single board certified
surgery, known periumbilical Group 1: paediatric radiologist blinded to the
abdominal -Physical exam: 98% (138/141) study. This was compared with the ED
pathology, bowel sounds, rectal physician interpretation of the
menarche or exam Group 2: radiograph and the patients were
sickle cell 90% (99/110) p: 0.007 divided into the two groups, but it is not
disease Clinical examination clear on the basis of what this decision

Setting: hospital

(including rectal
exam) performed by

Presence of left lower quadrant
tenderness:

was made.
A data sheet with demographic-clinical




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

Emergency the ED physician data was required before an abdominal

Department Group 1: radiograph was ordered, but in 159
Reference test: 20% (19/96) patients no data-sheet was submitted
Abdominal for various reasons. These patients
radiograph Group 2: were excluded from the study and the

9% (6/69) p: 0.0499 lack of data makes impossible to tell

Radiological whether they differed from the group of
diagnose of Stool present in rectal vault as |included patients

constipation (based

per rectal exam:

on faecal loading
score originated and

validated by Barr et
al and later revised
by Blethyn et al
-Normal, grade 0:
faeces in rectum
and cecum only
-Grade 1, mild
constipation: faeces
in rectum, cecum
and discontinuous
elsewhere

-Grade 2, moderate
constipation: faeces
in rectum, cecum
with continuous
faeces affecting all
segments but
allowing for gas
-Grade 3, severe
constipation:
continuous faeces
with dilated colon
and rectal impaction

Group 1:
69% (70/102)

Group 2:
43% (29/68) p: 0.008

Source of funding:
Not reported

10



Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Rockney et al. [Study type: |60 encopretic |Age: 4-11 years |Test: Values for rectal examination: |78 encopretic children originally
The plain Retrospectiv |children old Rectal examination enrolled but only 60 children for whom
abdominal e case a) When the diagnosis of Rx could be retrieved were included in
roentgenogram |series Inclusion/ Group 1 Reference test: retention by abdominal RX, analysis. There were no significant
in the exclusion 47 encopretic Plain abdominal systematic reading was agreed |differences between encopretic children
management of |Evidence criteria children with roentgenogram by at least two radiologists: whose abdominal Rx were reviewed for
encopresis. level: Encopresis as |faecal retention the study and those who did not have a
1995. Archives |llI defined by the |by Three radiologists, |(%) Rx or whose Rx could not be retrieved.
of Pediatrics DSM Revised [roentgenogram [two paediatric and |Sensitivity: 88.6 There were no significant differences in
and Adolescent |Study aim: | Third Edition: criteria on one general, at Specificity: 41.6 patients’ characteristics at the two sites.
Medicine to determine |“repeated presentation three separate Positive predictive value: 84.8 |Not all data were available for every
149[6], 623-627 |whether involuntary (or, institutions, blind to |Negative predictive value: 50 [subject
faecal much more Male sex: 74.5% |the identity of the
retention in |rarely, subjects evaluated |[b) When the diagnosis of Children with retention (as per Rx) were
encopretic  |intentional) Group 2 the plain abdominal |retention by abdominal RX, significantly more likely to have stool in
children can [passage of 13 encopretic Rx twice: a systematic reading was agreed [the rectum on presentation (p 0.015)
be assessed |faeces into children without |"subjective" reading |by the three radiologists: and were significantly less likely to have
objectively [places not faecal retention |assessed faecal parents report a difficult toilet training (p
using the appropriate for |by content as markedly [(%) 0.018). There were no other significant
plain that purpose roentgenogram |excessive, Sensitivity: 91.7 differences between the two groups
abdominal |(e.g., clothing or |criteria on moderately Specificity: 71.4 regarding the rest of the variables
roentgenogr |floor)...the presentation excessive or normal |Positive predictive value: 94.3 [measured.
am and event must and a "systematic" [Negative predictive value: 62.5
whether occur at least |Male sex: 61.5 % |reading where a Each patient’s medical record was
roentgenogr [once a month stool retention rating |Not all data were available for [reviewed separately by one of the
aphic for at least 6 Country: record was every subject authors and a research assistant. When
evidence of |months, the USA completed and a discrepancies existed charts were
faecal chronological score assigned (0- reviewed again conjointly and
retention is |and mental age 25) reflecting the discrepancies resolved for both
associated |of the child severity of faecal reviewers’ satisfaction.
with clinical |must be at least retention (score of
findings on |4 years, and 10 or greater The reliability of the radiologists’
presentation |physical indicates faecal assessments was tested by two
in encopretic |disorders that retention, scale different procedures.
children can cause validated by Barr et
faecal al.) Final results Overall agreement among the three
incontinence, were taken from the radiologists was 77.8% for the
such as systematic reading subjective assessment, k=0.53 (z=7.04,

11



Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
aganglionic only. At least two p<0.0001). Agreement using the
megacolon, radiologists had to systematic assessment was 87.4%,
must be ruled agree in order to k=0.65 (z=7.2, p<0.0001). There were
out’ classify no differences in interrater reliabilities
Children roentgenograms between pairs of radiologists.

younger than 4
years old and
children who
had a soiling
frequency of
less than once
a month or who
had recently
stopped soiling
were excluded

Setting: two
paediatric

incontinence
clinics, one
located in the
ambulatory care
facility of a
tertiary care
hospital and the
other at a
community
hospital

either as in the
retention or
nonretention
category

Presence of stool in
rectal examination
was recorded in the
patient records as
“none”, “small”,
“moderate” or
“large” amount.
Patients with
moderate or large
amounts of stool on
rectal examination
were classified as
having stool in the
rectum for
subsequent
analysis.

The specific
professional
qualification of the
person who
performed the rectal
examination was not
reported

The study from which the systematic
scoring system was derived has not
been replicated, and the cut-off point of
10, might not be valid for all populations

Source of funding:

Primary Care Faculty Development
Fellowship Programme at Michigan
State University, East Lansing.
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Prevalence of Coeliac Disease and Hypothyroidism in children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size
Bonamico et al. |Study type: (1202 patients |1202 patients Tests: Signs/symptoms (%): Additional information from study
Prevalence and [Prospective -Coeliac disease: Levels of IgA AGA were measured by
clinical picture |cohort Inclusion 609 males -Group 1 (n=55): enzymelinked immunosorbent assay by
of celiac criteria: Revised the Alfa-gliatest (Eurospital, Trieste,
disease in Evidence Down’s 1110 children European Growth failure 52.7 Italy). Levels of EMA IgA were
Italian down level: syndrome age range: 15 Society of Diarrhoea 41.8 evaluated by an indirect
syndrome 2+ months to 18 years |Paediatric Vomiting 20 immunofluorescence method
patients: A Exclusion Gastroenterology, |Anorexia 18.2 (Eurospital, Trieste, Italy). Sections
multicenter Study aim: |criteria: 92 adults Hepatology and |Constipation 29.1 from the distal portion of monkey
study. 2001. To estimate |IgA deficiency |age range 18 to 46 |Nutrition Distended abdomen 23.6 oesophagus were used as a substrate,
Journal of the years (ESPGHAN) and fluorescein-labeled goat antihuman
Pediatric prevalence |Setting: criteria Patients |-Group 2 (n=55): IgA antibody was used as the second
Gastroenterolog |of coeliac Community Country: selected for antibody. The patients’ serum was
y and Nutrition [disease (CD) Italy intestinal Growth failure 10.9 diluted 1:5 in phosphate buffer at pH
33[2], 139- in patients biopsy on the Diarrhoea 1.8 7.2. The presence of a brilliant green
143United with Down basis of EMA Vomiting 1.8 network pattern under a fluorescence
States. syndrome -Group 1: 55 CD positivity, AGA Anorexia 1.8 microscope was taken as a positive
and to define patients diagnosed [IgA positivity, Constipation 14.5 result. Intestinal biopsies performed by
the clinical by ESPGHAN or both in children | Distended abdomen 14.5 Watson capsule or by paediatric or
characteristi Criteria (36 males, [< 2 years of age adult endoscopes
cs of CD aged 4 to 46 years) -Group 3 (n=57):
among (AGA: antigliadin Patients selected for intestinal biopsy
Down -Group 2: 55 IgA antibodies; EMA: |Growth failure 7 on the basis of both EMA positivity and
Syndrome AGA-positive EMA |antiendomysium [P < 0.001 AGA IgA positivity in children < 2 years
patients negative DS antibodies; IgA:  |Diarrhoea 6.9 of age, because in this age group, EMA
patients (33 males, [immunoglobulin (P <0.001 positivity may have a false-negative
aged 3 to 40 years) |A) Vomiting 1.7 result
P <0.001
-Group 3: 57 IgA -Down syndrome: |Anorexia 3.4 A detailed questionnaire was completed
AGA-negative confirmed by P <0.01 to obtain information about familial
EMA-negative DS |cariotype in all Constipation gastroenterologic history with special
patients (34 males, |cases 8.8 P <0.05 attention to feeding habits (breast milk

13



Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size
aged 4 to 38 years) Distended abdomen or formula, age of introduction of gluten-

15.5NS

P values are the results of
comparing group 1 vs. group 2
and group 3

containing foods); gastrointestinal
function, particularly the features of CD,
such as chronic diarrhoea, vomiting,
failure to thrive, and anorexia; presence
of autoimmune or neoplastic conditions

All patients were receiving a gluten-
containing diet. Weight and height were
evaluated using Down syndrome
percentile charts (DSPC)

The clinical features of 55 CD patients
diagnosed by ESPGHAN Criteria
(group 1) were compared with those
observed in 55 IgA AGA-positive EMA
negative DS patients (group 2) and in
57 IgA AGA-negative EMA-negative DS
patients (group 3). Group 2 and group 3
patients were selected randomly from
among the screened patients to be age
and gender matched to group 1.

18 symptomatic patients belonging to
group 2 underwent intestinal biopsy and
showed normal small bowel mucosa

Parents of 8 EMA positive children and
2 EMA-positive adults did not give
permission for intestinal biopsy to be
performed and were not included
among the 55 CD patients

Reviewer comments:

It is unclear whether some patients had
EMA and others had AGA IgA
measured alternatively, or whether all
patients had both EMA and AGA IgA

14



Bibliographic
Information

Study type
& Evidence
level

Number of
patients

Population
Characteristics

Type of test (s)

Follow-up & Outcome
Measures
Effect Size

Reviewer comment

measured at the same. This considered

it is also unclear why only IgA AGA-

positive EMA-negative patients and IgA

AGA-negative EMA-negative patients
were chosen as control groups and

there is no mention of the EMA-positive

IgA AGA-negative group

Source of funding:
Not stated
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size
Bingley et al. Study type: |5470 children |5470 children Tests: Any constipation reported at  [Additional information from study
Undiagnosed Prospective age: 7.5 years -Coeliac disease: |age 6.75 years (No, %): Children with tTG antibodies < 97.5"
coeliac disease |cohort Inclusion gender not reported -tTG antibody negative centile were defined as antibody
at age seven: criteria: Two stage controls (n=4285 negative
Population Evidence Children aged |Country: screening: guestionnaires):
based level: 7.5 years UK Details of gastrointestinal symptoms
prospective 2+ participating 1. Sensitive initial {435 (10) and special diets collected by routine
birth cohort In the Avon radioimmunoassa questionnaire at age 6.75 years
study. 2004. Study aim: |Longitudinal y for antibodies to [-IgA-EMA positive (n=42
British Medical |to establish |Study of tissue questionnaires): Total tTG antibody negative controls
Journal the Parents and transglutaminase (n=5333 children). Total IgA-EMA
328[7435], 322- |prevalence |Children (endomysial 6 (14) positive children (n=54) (1.0%; 95%
323United of (ALPASC), a antigen) (tTG odds ratio (95% CI): confidence interval 0.8 to 1.4)
Kingdom. undiagnosed |population antibodies) 1.48 (0.62 to 3.52)
coeliac based birth 4324 children (79%) returned
disease in cohort study 2. If positive to Other symptoms reported at  |questionnaires
the general |established in previous, serum |age 6.75 years (No, %):
population at (1990 IgA -tTG antibody negative An additional 137 children were tTG
age seven antiendomysial  |controls (n=4285 antibody positive, but Ig-EMA negative
and to look |Exclusion antibodies (IgA- |questionnaires):
for any criteria: EMA) by indirect IgA-EMA were more common in girls
associated |Not stated inmunofluorescen |any diarrhoea: 1450 (34) (OR 2.12; 1.20 to 3.75). IgA-EMA
clinical ce any vomiting: 1933 (45) positive children were shorter and
features Setting: any stomach pains: 2557 (60) |weighted less than those who tested
Community -Constipation: >3 Gl symptoms: 931 (22) negative fro tTG antibody (p<0.0001 for

Clinical variables

-lgA-EMA positive (n=42
questionnaires):

any diarrhoea: 21 (50)
odds ratio (95% CI):
1.96 (1.06 to 3.59)

any vomiting: 23 (55)
odds ratio (95% CI):
1.47 (0.80 to 2.71)

any stomach pains: 28 (66)

all comparisons)

Since ALPASC is an observational
study based on analysis of anonymous
samples, confirmatory biopsy was not
possible

Reviewer comments:

Unclear how the symptom
“constipation” was defined in the first
place

No data regarding clinical symptoms at
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size

odds ratio (95% CI):
1.35 (0.71t0 2.57)

23 Gl symptoms: 17 (40)
odds ratio (95% CI):
2.45(1.33t0 4.5)

6.75 years for 21% of the total sample

Sources of funding:

Coeliac UK, Medical Research Council,

Wellcome Trust, UK government
departments, and various charitable
organisations and commercial
companies, ALSPAC is part of the
WHO initiated European Longitudinal
Study on Pregnancy and Childhood
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size
Cataldo et al. Study type: (1917 children |Total: 1917 children|Test: Clinical pattern and presenting |Additional information from study
Epidemiological |Retrospectiv with CD -coeliac disease: |symptoms at diagnosis (h=36) |Classical forms not clearly defined, but
and clinical e case Inclusion diagnosis based included the following symptoms:
features in series criteria: 36 immigrant on the revised -Classical forms (25/36) chronic diarrhoea, weight loss,
immigrant Italian and children with CD criteria of the (69.4%): abdominal distension and vomit
children with Evidence immigrant 15 males European Society
coeliac disease: |level: children age range 6 of Paediatric No child with constipation Atypical forms included: iron-deficiency
An ltalian 3 consecutively  |months to 15 years |Gastroenterology |reported anaemia, short stature, delayed
multicentre diagnosed as  |(mean 7.3) and Nutrition puberty, recurrent oral aphtae
study. 2004. Study aim: |having CD (ESPGAN): -Atypical forms (9/36) (25%):
Digestive and |To evaluate |between 1881 Italian Silent forms included: serological
Liver Disease [the January 1999 to [children 1. Finding of a flat | Abdominal pain with screening of first degree relative, loss of
36[11], 722- prevalence [December 2001|891 males small intestinal constipation : Kerckring folds at endoscopy
729United of immigrant age range 6 mucosa with the |2/9
States. children with |Exclusion months to 16 years |features of Clinical patterns in Italian children were
coeliac criteria: (mean 7.9) hyperplastic -Silent forms (2/36) (5.5%): similar to those of immigrant children
disease (CD)|Not stated villous atrophy on
in Italy, the Country: histological No child with constipation Reviewer comments:
clinical Setting: Italy examination of a |reported Unclear how the symptom
findings in Hospital biopsy specimen, “constipation” was defined in the first
these (multicentre) while the patient place
patients and is eating
the possible adequate Presenting symptoms at diagnosis were
relationship amounts of gluten not reported for Italian children
between
immigration, 2. Clear cut Source of funding:
dietary clinical remission Study supported by grants of Ministero
habits and on a strict gluten dell'Universita e della Ricerca
CDin free diet with Scientifica e Tecnologica (MURST)
childhood relief of all 60% di F.C.

symptoms of the
disease. This
response should
be reasonably
rapid occurring
within a matter of
weeks rather than
many months
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Bibliographic
Information

Study type
& Evidence
level

Number of
patients

Population
Characteristics

Type of test (s)

Follow-up & Outcome
Measures
Effect Size

Reviewer comment

3. The finding of
circulating
antibodies (IgA
gliadin,
antireticulin, and
antiendomysiun)
at time of
diagnosis and
their
disappearance
when the patient
is taking a gluten
free diet add
weight to the
diagnosis
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comment
Information | & Evidence patients Characteristics Measures
level Effect Size
Egan-Mitchell et |Study type: (112 children 112 children Tests: Incidence of constipation: Additional information from study
al. Constipation |Retrospectiv -Coeliac disease Growth retardation assessed on the
in childhood e case Inclusion 12 children with 12 children constipated at graphs of Tanner and Whitehouse
coeliac disease. |series criteria: constipation: 6 1. Clinical some stage before diagnoses: |(1959) and subsequently confirmed by
1972. Archives Coeliac disease |males, age range 6 |variables: catch-up growth following treatment
of Disease in Evidence to 102 months undernutrition -9 of those children presented |with gluten-free diet
Childhood level: Exclusion and retarded with constipation and faecal
47[252], 238- |3 criteria: Country: growth. impaction, of these 5 had Mucosal damage according to authors’
240 Not stated Ireland intermittent diarrhoea and classification (normal mucosa grade 0;
Study aim: 2. Jejunal biopsy: |constipation but 4 never had  [mild non-specific change grade 1;
To assess  |Setting: Grade 2/3 or diarrhoea. Of these 4, 3 grade 2 and 3 correspond to moderate
the Regional and grade 3 jejunal children presented at around 1 |and severe villous atrophy)
incidence of |university mucosal damage |year of age with anorexia,
constipation |hospitals failure to thrive and faecal Reviewer comments:
in coeliac -Constipation: impaction Unclear whether authors’ classification
disease system for jejunal mucosa damage has

Clinical variables:
passage of stools
of harder
consistency than
normal, or the
clinical
observation of
impaction of
abnormal
amounts of hard
(usually pale)
faeces in colon
and rectum

-the 3 children who did not
have faecal impaction when
investigated had histories of
constipation alternating with
mild diarrhoea and all had
been given laxatives frequently
for their constipation

been validated

Source of funding:

The main author was receiving a grant
from the Medical Research Council of
Ireland
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Diagnostic Value of the Anorectal Manometry in Children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures

level Effect Size
Jarvi et al. Study type: |81 patients 81 patients Tests: Rectoanal inhibitory reflex Additional information from study
Anorectal Retrospectiv 49 male -Anorectal (RAIR) and histology results Records of all patients who met the
manometry with |e case Inclusion manometry: inclusion criteria were reviewed
reference to series criteria: median age at time -RAIR present (N=40)
operative rectal Patients under |of ARM and biopsy: | Performed using In each case ARM was performed
biopsy for the |Evidence 1 year of age 2 months (range a 4-cm long rectal |[HD: no children under ketamine anaesthesia by a
diagnosis/exclu |level: who presented |0.1to 11 months) |balloon inflated Normal histology: 39 children |consultant paediatric surgeon, and
sion of ] with delayed incrementally with |Hypoganglionosis: 1 child operative rectal biopsy was taken
Hirschprung's passage of Country: 5 to 50 mL of air simultaneously
disease in Study aim: |meconium, Finland -RAIR absent (N=41)
children under 1|To report on |abdominal -Operative rectal RAIR defined as greater than 25% drop
year of age. the value of |distension and biopsy: HD: 33 children in the anal sphincter pressure for at
2009. anorectal vomiting or Normal histology: 8 children least 5 seconds
International manometry |constipation Taken 3 cm
Journal of (ARM) with  |who underwent above the dentate | Diagnostic variables for ARM | Patients who had HD were significantly
Colorectal reference to |ARM in the posterior and operative rectal biopsy in |younger at the time of investigation than
Disease 24[4], |operative midline, HD (%): those who did not

451-
454Germany.

rectal biopsy
in the
diagnosis/ex
clusion of
Hirschsprun
g’s disease
in children
under 1 year
of age and
on the
prognostic
significance
of a normal

Exclusion
criteria:

Other
congenital
gastrointestinal
malformations
such as
anorectal
anomaly, funnel
anus or
gastroschisis

consisting of a
generous,
longitudinal
specimen
extending to the
submucosa

-Biopsy:

Sensitivity: 100

Specificity: 100

Positive predictive value: 100
Negative predictive value: 100

-ARM:
Sensitivity: 100

Specificity: 83
Positive predictive value: 80

In the case of patients diagnosed with
HD histology from bowel resected at
pull-through operation was consistent
with pre-operative diagnosis in all cases

Operative rectal biopsy was adequate
and diagnostic in all cases. There was
one case of rectal bleeding following
biopsy which required suturing in
theatre

Reviewer comments:
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
RAIR in Negative predictive value: 100 |Unclear how the reviewing process was
these conducted
patients

Unclear how the biopsy specimens
were processed and analysed

Source of funding:
Not stated
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
Lee et al. Study type: |105 children 105 children Tests: Rectoanal inhibitory reflex Additional information from study
Allergic proctitis |Retrospectiv 61 boys -Anorectal (RAIR) and histology results Severe abdominal distension defined as
and abdominal |e case Inclusion manometry: an abdominal wall that protruded, was
distention series criteria: Mean age: 2.1 + -RAIR absent (N=48) shiny and tense upon palpation
mimicking Infants < 6 0.9 months Performed by
Hirschsprung's |Evidence months of age paediatricians HD: 34 Reviewer comments:
disease in level: with severe Country: using a silicon Normal histology: 10 Unclear how the reviewing process was
infants. 2007. |l abdominal Korea rubber catheter |AP: 2 conducted
Acta distension that with an array of 8 [IND: 2
Paediatrica, Study aim:  |mimicked HD channels of Unclear what was the order in which
International To evaluate |referred to sensors. Sedation investigations were carried out
Journal of the department of with chloral -RAIR present (N=57)
Paediatrics incidence paediatrics and hydrate for the Source of funding:
96[12], 1784- |and clinical |division of procedure was HD: 5 Not stated
1789United aspects of |paediatric used Normal histology: 43
Kingdom. allergic surgery and AP: 5
proctitis (AP) |underwent all -Suction rectal IND: 4
in patients  [triple tests biopsy:
with including Diagnostic variables for ARM
symptoms  [barium enema, Taken from 4 and rectal suction biopsy in HD
that mimic  [anorectal different sites %):
Hirschsprun [manometry and using a rectal
g’s disease |rectal suction suction biopsy -Biopsy:
(HD). In biopsy. Some tube. Biopsy sites
addition patients had were 3cm and 5 [Sensitivity:
authors associated cm for anal verge.| 92.31% (ClI: 76.68 to 97.35)
determined |symptoms like When ganglion  [Specificity:
the constipation, cells were 100 % (94.50 to 100.00)
sensitivity poor oral intake, observed to be Positive predictive value 100%
and vomiting, poor present with Negative  predictive  value:
specificity of |weight gain and normal 95.65%
anorectal diarrhoea appearance on
manometry haematoxylin- -ARM:
and Exclusion eosin staining HD
suction criteria: was excluded. Sensitivity:
rectal biopsy [Coeliac disease HD was finally 87.18% (CI: 73.29 to 94.90)
used for and cystic diagnosed with | Specificity:
evaluation of [fibrosis not full thickness 78.79% (Cl: 67.49 to 86.92)
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
HD considered in biopsy Positive ~ predictive  value:
the differential 70.83%
diagnosis Negative  predictive  value:
because are 91.23%

extremely rare
in Korea
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
Kong et al. Study type: |39 patients 39 patients Tests: Rectoanal inhibitory reflex Additional information from study
Screening Retrospectiv -Anorectal (RAIR) and histology results A normal reflex (RAIR) was present
Hirschsprung's |e case Inclusion age range: 3 days |[manometry: when rythmicity of internal sphincter
disease by series criteria: to 9 years -RAIR absent (N=18) contractility was totally inhibited by
anorectal Children with (no other details Double lumen rectal distension accompanied by a
manometry. Evidence constipation or |provided) stainless steel HD: 15 simultaneous drop of internal
1993. Chinese |level: suspected HD manometric Normal histology: 3 sphincteric pressure fro 5mmHg or
Journal of ] Country: probes with more. A positive rectoanal response
Gastroenterolog Exclusion Taiwan internal diameter |-RAIR present (N=18) consisted of 3 successive pressure
y 10[1], 29- Study aim: |criteria: of 6 mm used. falls, each immediately following upon
32Taiwan, To evaluate |Systemic Entire system HD: 0 rectal distension by balloon. When
Province of the diseases like closed and water |Normal histology: 18 rythmicity and internal sphincter
China. possibility of [hypothyroidism filled. Multiple- pressure remained unchanged following
using or neurologic channel recorder |-RAIR inconclusive (N=3) rectal distension, the amount of air was
anorectal disorders used for increased gradually to 10 cc fro
manometry recording results. |HD: 0 neonates and 50 cc for children. If RAIR
(ARM) for No previous Normal histology: 3 was absent, a negative response was
screening bowel recorded
Hirschsprun preparation. Diagnosis variables ARM (%):
g's disease Stimulus balloon The final diagnosis of HD was made by
(HD) placed from 3 to 5|Accuracy: 90 patient’s clinical history, barium enema

cm from anal
verge, depending
on size of
patients. For
uncooperative
patients
intramuscular
injection with
mixture of
chlorpromazine,
promethazine and
meperidine with
or without
intravenous
diazepam was
given

Sensitivity: 100
Specificity: 86
PPV: 83

NPV: 100

and rectal suction biopsy

Inconclusive results with manometry
due to poor tracing of internal sphincter
contraction as a result of oversedation
(n=2) and to anal stenosis (n=1)

Reviewer comments:
No definition of constipation given

Insufficient details on how HD was
diagnosed

It is not completely clear whether or not
all patients underwent rectal biopsy but
it looks as this was probably the case
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments

Information | & Evidence patients Characteristics Measures
level Effect Size
- Rectal suction The 3 children in whom manometry was
biopsy (no other inconclusive were not included in the
details provided) calculation of the diagnostic variables

and this introduces bias

Source of funding:
Not stated
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
Penninckx et al. [Study type: (261 patients 261 patients Tests: Rectoanal inhibitory reflex Additional information from study
Pitfalls and Prospective -Anorectal (RAIR) and histology results In no case the result of a rectal biopsy
limitations of case series |Inclusion -gender not manometry was known at the time of manometry
testing the criteria: reported for all -RAIR equivocal result
rectoanal Evidence Patients patients No special bowel |(absent?): RAIR considered to be present if the
inhibitory reflex |level: referred for preparation given.|9 children anal pressure decreased on rectal
in screening for |lll anorectal -Age: if a considerable distension followed by recovery of the
hirschsprung's manometry in  |< 6 months: 94 amount of faecal |HD: 4 basal tone. RAIR was also considered
disease. 1990. |Study aim: |order to confirm [(36%) impaction was Normal histology: 5 to be present if the typical anal pressure
Pediatric To better or exclude 6 month to 6 years: [found, patients waves were clearly abolished
Surgery ascertain the [Hirschsprung’s |106 (41%) were sent back  [-RAIR equivocal result
International traps and disease. All 6 to 15 years: 47  |for evacuating (present?): Confident interpretation of the RAIR
5[4], 260- limitations of |patients had (18%) enema (s) and 8 children was made in 232/261 patients (89%):
265Germany. |testing the |presented with |2 adolescents and [reexamination RAIR present in 207 cases and absent
rectoanal constipation 12 adults (5%) planned for the HD: 2 in 25. The result of this first manometric
inhibitory varying from next day. Normal histology: 6 evaluation was verified either by biopsy
reflex slight to Country: Children not or by repeated manometry in 54 cases.
(RAIR), how [intractable, with |Belgium sedated. Entire  [-RAIR confident interpretation: |In other cases the clinical evolution did
frequently highly differing system filled with (232 children not warrant further investigation.
they occur  |durations degassed water.
and the ranging from Multiple-channel |RAIR+: 207 Manometrically the following factors
possible neonatal ileus recorder used for |RAIR-: 25 prevented examiners from reaching a

explanations
fro equivocal
or false
results

to chronic
constipation in
adults

Exclusion
Not stated

recording results

- Superficial
biopsy of rectal
mucosa and
submucosa taken
with a laryngeal
biopsy forceps.
Frozen section
biopsies stained
for
acetylcholinestera
se and
nicotinamide
adenine
dinucleotide-

Of the previous 54 children
underwent either biopsy or
repeated manometry. Only
false results reported:

-RAIR present and HD: 2
children

-RAIR absent and normal
histology: 4 children

Incidence of false results and
age of patients at first
manometry

definite conclusion: low anal tone (n=8),
restlessness of patient (n=7), reflex
external sphincter contraction partially
or completely masking possible RAIR
(n=4), presence of megarectum (n=3),
artifacts (n=1), unstable RAIR (n=6)

Reviewer comments:

Not all children underwent both
manometry and biopsy: 261 patients
underwent manometry and only 24
underwent biopsy

Details of both the manometry and
biopsy results were reported only in
cases where the RAIR was equivocal in
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
reduced -In <1 month old: 5/22 the first manometry and in those
diaphorase. (22.7.8%) children where the result proved to be

Aganglionosis
with hypertrophic
bundles was
diagnostic for HD

-In > 1 month old: 4/239 (1.7%)

Incidence of equivocal results
and age of patients at first

manometry

-In <1 month old: 4/22 (18.2%)
-In > 1 month old: 25/239
(10.4%)

false (either negative or positive).
Considering this it is not possible to
calculate the sensitivity, specificity,
positive and negative predictive values
of the anorectal manometry

The incidence of false results in
manometry performed by different
examiners is reported in the paper, but
there are missing data not accounted
for and therefore we do not report it
here

Source of funding: Not stated

28




Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size
Low et al. Study type: |50 children 50 children Tests: Rectoanal inhibitory reflex Additional information from study
Accuracy of Prospective -Anorectal (RAIR) and histology results 5 children (10%) required repeat full-
anorectal case series |Inclusion (data available for [manometry thickness biopsy for inadequate
manometry in criteria: 45 children) -RAIR absent (N=16) sampling
the diagnosis of |Evidence Children 31 male Performed as a
Hirschsprung's [level: referred 14 female side-room HD: 15 All children underwent both manometry
disease. 1989. |llI consecutively to procedure. All Normal histology: 1 and biopsy.
Journal of one of the Age range birth to |children under 4
Pediatric Study aim: |authors for 11 months years of age who [-RAIR present (N= 34) Biopsy specimens prepared in paraffin
Gastroenterolog | To asses the |anorectal were unable to sections and stained with haematoxylin
y and Nutrition [accuracy of |[manometric Country: cooperate were  |HD: 4 and eosin. Up to 60 6-um-thick serial
9[3], 342-346  |anorectal studies Singapore tested after oral [Normal histology: 30 sections of each specimen were
manometry sedation with examined histologically by pathologist
in the Exclusion chloral hydrate Diagnostic variables for ARM, |for ganglion cells and hypertrophied
diagnosis of |criteria: total sample N=50 (%): nerve bundles. Specimens not including
Hirschsprun |Not stated the submucosal layer were considered
g’s disease -Suction Accuracy: 90 inadequate and repeat full-thickness
(HD) using rectal biopsy Sensitivity: 79 operative rectal biopsies were taken
histological Specificity: 97
aganglionosi Suction rectal Positive predictive value: 94 A normal reflex was present when
s as the biopsies obtained |Negative predictive value: 88 [rythmicity of internal sphincter
reference without contractility was totally inhibited by
point for final anaesthesia by |Diagnostic variables for ARM, |rectal distension accompanied by
diagnosis paediatric neonates N=10 (%): simultaneous drop in internal
surgeon on sphincteric pressure. Rythmicity and

outpatient basis.
Biopsies taken at
4 cms from the
anal verge with a
Noblet or Quinton
biopsy set.

Accuracy: 90

Sensitivity: 86

Specificity: 100

Positive predictive value: 100
Negative predictive value: 75

Diagnostic variables for ARM,

infants N=18 (%):

Accuracy: 94.4

Sensitivity: 90

Specificity: 100

Positive predictive value: 100

tone recovered when rectal distension
was removed. When rythmicity and
internal sphincter pressure remained
virtually unchanged after rectal
distension a negative response was
recorded

No complications encountered with
manometry in all 50 children studied

Reviewer comments:
No definition of constipation/idiopathic
constipation given
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Bibliographic | Study type Number of Population Type of test (s) Follow-up & Outcome Reviewer comments
Information | & Evidence patients Characteristics Measures
level Effect Size

Negative predictive value: 89

Unclear what “infant” meant for authors

Source of funding:

Research grant (RP53/81) from the
National University of Singapore,
Singapore
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Diagnostic Value of the Plain Abdominal Radiography in Children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

Reuchlin- Study type: |6 studies (3 Otherwise healthy |Test and Diagnostic value: MEDLINE searched from inception to
Vroklage et al. [Systematic |case series, 2 |children aged from |Reference April 2004, search terms reported and
Diagnostic Review case-control 1 to 18 years old Standard (studies |(LR: Likelihood ratio) comprehensive. Results of this search
value of studies, with signs and could treat either combined with search strategy specific
abdominal Evidence lretrospective |symptoms related |test as the -Ability of the abdominal to identify diagnostic studies.
radiography in [level: re-examination |to constipation. reference radiography to discriminate References lists of reviews articles and
constipated 1+ of abdominal Some studies standard) between clinically constipated |included studies checked for further
children: a radiographs included children and non constipated children [relevant articles. Experts in the field
systematic Study aim: with soiling or -Faecal loading |(4 studies): contacted and asked to identify
review. 2005. |to evaluate |Inclusion encopresis, while  |on plain published and unpublished studies. No
Archives of the criteria: others exclude this [abdominal 1. language restrictions applied
Pediatrics and |additional Controlled, group radiography Sensitivity: 76 (95% CI: 58 to
Adolescent diagnostic observational according to a 89) Two reviewers independently screened
Medicine value of the |studies Country: predefined Specificity: 75 (95% CI: 63 to  |the titles and abstracts f studies
159[7], 671-678 |plain investigating the | The Netherlands scoring system 85) identified by the searches for eligibility.

abdominal [relationship (reference testin |LR: 3.0 (95% CI: 1.6 to 4.3) All potentially relevant studies were

radiography |between faecal 3 studies) retrieved as full papers and

in the loading on plain 2. independently screened by two

diagnosis of |abdominal -Clinical Sensitivity: 60 (95% Cl: 46 to |reviewers. Any disagreements were

constipation |radiography and diagnosis of 72) resolved through consensus or by

in children  |symptoms and constipation Specificity: 43 (95% CI: 18 to |arbitration of a third reviewer

signs related to according 71)

constipation in
otherwise
healthy children
aged from 1 to
18 years old

Exclusion

criteria:

to the presence
or absence of
predefined
symptoms and
signs (reference
test in 3 studies)

In the 6 studies

LR: 1.0 (95% CI: 0.5 to 1.6)

3.

Sensitivity: 80 (95% CI: 65 to
90)

Specificity: 90 (95% ClI: 74 to
98)

LR: 8.0 (95% Cl: 0.7 to 17.1)

Methodological quality of studies
assessed using the QUADAS tool. An
overall methodological quality value
was assigned to studies by calculating
the number of positive scores
(maximum value 14). Studies with
scores of 9 or higher >60%) were
arbitrarily regarded as being of “high”

31




Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Lack of control included, 3 methodological quality. Two reviewers

group, no data
on diagnostic
value
presented,
symptoms of
constipation not
related to the
outcomes of a
plain abdominal
radiography

Setting: all 6
studies hospital
based

different scoring
systems for
assessing
impaction on
abdominal
radiography were
used:

3 studies: Barr-
score

2 studies: revised
Barr-score

1 study: authors’
own scoring
system

4.Accuracy 80% (95% CI: 50
to 100)

Ability of the clinical
examination to discriminate
between radiographically
constipated and non
constipated children (1 study):

Sensitivity: 77 (95% CI: 70 to
84)

Specificity: 35 (95% CI: 27 to
44)

LR: 1.2 (95% CI: 1.0 to 1.4)

-Association between a history
of hard stool and faecal
impaction on radiography:

LR: 1.2 (95% CI, 1.0 to 1.4)

-Association between a finding
of absence of rebound
tenderness and faecal
impaction on radiography:

LR: 1.1 (95% ClI, 1.0 to 1.2)
-Association between stool
present on rectal examination
and faecal impaction on
abdominal radiography:

LR: 1.6 (95% ClI, 1.2 to 2.0)

LR: 1.5 (95% CI, 0.8 to 2.3)

independently assessed the
methodological quality of the
independent studies. Any
disagreements were resolved by
consensus or through consultation with
third reviewer. Reviewers scored 84
items and agreed on 65 item (77.4%,
k=0.54)

Structured data extraction performed
independently by two reviewers and
any

disagreement resolved by consensus

Source of funding: Not reported
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Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard

Interobserver reliability:

5 studies: moderate to
excellent (k range, 0.63 to
0.95)

1 study: poor to moderate
(k=0.28 to 0.060)

Intraobserver reliability:
Evaluated in 3 studies, ranged
from moderate (k=0.52) to
excellent (k=0.85)
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Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
de Lorijn etal. |Study type: |89 non selected |89 children Test: Mean Leech score (using the [Children with clinical characteristics of
The Leech Diagnostic. |consecutive Leech method to |first score): FAP and FNRFI were classified as the
method for Case control [children Median age: 9.8 diagnose control group, because according the
diagnosing years constipation in -Group 1 (constipation): 10.1  |authors they have “little or no faecal
constipation: Evidence Inclusion plain abdominal |-Group 2 (controls): 8.5 loading on an abdominal radiograph”
intra- and level: criteria: patients |Group 1 radiography
interobserver ] referred for the |(constipation): p=0.002 Treatment with oral/rectal laxatives was
variability and evaluation of n=52 (28 boys) Reference test: discontinued in each patient for at least
accuracy. 2006. |Study aim:  |abdominal pain, Colonic Transit Mean CTT: 4 days. Thereafter the patient ingested
Pediatric to assess constipation or [Group 2 (controls): [Time (CTT) -Group 1 (constipation): 92 h  |one capsule with 10 small radiograph
Radiology 36[1], [intra- and faecal N=37 (24 boys) -Group 2 (controls): 37 h opaque markers on 6 consecutive days,
43-49 interobserver|incontinence. in order to determine the CTT.
variability Diagnosis of 31: FNRFI p<0.0001 Subsequently, a plain abdominal
and constipation: at [6: FAP radiograph was taken on day 7. this
determine least two of the Leech scoring Diagnostic accuracy of Leech |radiograph was both used in the Leech
diagnostic  |following was method: method vs. CTT method: method and for CTT measurement
accuracy of |present: Diagnosis of Colon divided into
the Leech -defecation functional non- three segments: |[-Leech method: Three scorers independently scored the
method in frequency less [retentive faecal right, left and (cut-off point as per study same radiography twice (4 weeks apart)
identifying than 3 incontinence recto sigmoid comparable to 9 as per using the Leech method, which was
children with [times/week (FNRFI) based on: [Each segment literature) discussed amongst the three scorers
functional -2/more 1) two/more faecal |provided witha |Sensitivity: 75% previous to both readings
constipation |episodes of incontinence score from 0-5 Specificity : 59%
faecal episodes/week with |0:no faeces Scorers were three experienced doctors
incontinence no signs of visible (cut-off point 9 as per (a 5" year radiology resident, a
per week constipation 2) 1:scanty faeces |literature) paediatric radiologist and a senior
-production of |defecation visible Positive Predictive Value: 72% |paediatric gastroenterologist). No

large amounts
of stool once
over a period of
7-30 days
-presence of
palpable
abdominal or
rectal mass

(control children
fulfilled criteria

frequency 3/more
times/week 3) no
periodic passage of
very large amounts
of stool at least
once during a
period of 7-30 days
4) no palpable
abdominal or rectal
mass on physical
examination fro a

2: mild faecal
loading

3: moderate
faecal loading
4: severe faecal
loading

5: severe faecal
loading with
bowel dilatation

Colonic transit

Negative Predictive Value:
63%

-CCT:

(cut-off point 54h as per study)
Sensitivity: 79%

Specificity: 92%

(cut-off point 62h as per
literature)
Sensitivity: 71%

clinical information was about the
patients was made available to them.

A Leech score of 9 or more was
considered as suggestive of
constipation.

CTT were assessed once by a single
scorer. It was assumed that the
counting of radiopaque markers would
not lead to intra- or interobserver
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Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
for functional period of at least 1 |[time: Specificity: 95% variability

abdominal pain
(FAP) and for
functional non-
retentive faecal
incontinence
(FNRFI))

Exclusion
criteria: not
reported

Setting: tertiary
gastroenterolog

y outpatients
clinic

week during the
preceding 12
weeks. Faecal
incontinence
defined as the
voluntary/involuntar
y loss of loose
stools in the
underwear after the
age of 4 years
Functional
abdominal pain
(FAP) defined as
abdominal pain of
at least 12 weeks
duration 1)that was
continuous or
nearly
discontinuous in a
school-aged child
or adolescent 2)
that had no or only
an occasional
relationship with
physiological
events 3) that was
accompanied by
some loss of daily
functioning 4) that
was not feigned
and ) for which
there were
insufficient criteria
to indicate the
presence of
another functional
gastrointestinal

Determined by
the method of
Bouchoucha.
Radiography on
day 7 used to
count the number
of markers in the
colon. Number of
markers X 2
produced total
CTT in hours.
Localization of
markers and CTT
calculated
according to
previously
described
formula. Normal
range fro total
transit time based
on the upper
limits (mean *
2xSD) from a
study in healthy
children. Based
on this study a
CTT > 62 hwas
considered
delayed.

Positive Predictive Value: 69%
Negative Predictive Value:
97%

ROC analysis

-AUC (Leech method):
0.68 (95% CI 0.58-0.80)
-AUC (CTT method):
0.90 (95% CI 0.83-0.96)

p=0.00015

AUC=Area Under the ROC
curve

ROC=Receiving Operator
Characteristic

Intraobserver variability (Leech

score)

a. Systematic difference
(Mean, 95% ClI):
-Scorer 1

0.7 (0.2-1.2)

P=0.89

-Scorer 2
0.03 (-0.4-0.5)
P=0.0005

-Scorer 3
-1.6 (-2.0-1.3)
P<0.0001

b. Variability (SD)
-Scorer 1:
2.2

In 5% of cases the Leech scores of the
same patient produced by different
scorers could differ by 4 points or more

Source of funding: not stated
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disorder

Country:
The Netherlands

Limits of agreement: -6.0-5.0

-Scorer 2 :
2.2
Limits of agreement: -7.0-7.0

-Scorer 3:
15
Limits of agreement: -5.0-3.0

Interobserver variability (using
the first score):

-Scorer 3 vs. scorer 1:

Mean of differences 2.7
p<0.0001

-Scorer 3 vs. scorer 2:
Mean of differences 2.9
p<0.0001

- Scorer 2 vs. scorer 1: no
systematic differences found
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Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
van den Bosch [Study type: (40 patients 40 patients Test and Intraobserver variability (k Masked abdominal radiographs of the
etal. Diagnostic Reference values) children were independently evaluated
Systematic retrospective |Inclusion Mean age 7 years |Standard (all by two observers, both experienced
assessment of |case series |criteria: (range 3-12) tests compared to [-Observer 1: paediatric radiologists. Observers
constipation on consecutive 55% boys each other) Barr: 0.75 assessed each radiograph on two
plain abdominal |Evidence patients Blethyn: 0.61 separate occasions, 6 weeks apart.
radiographs in |level: referred to Country: -Barr scoring Leech: 0.88 Each abdominal radiograph was scored
children. 2006. |llI hospital for The Netherlands system according to the three different scoring
Pediatric assessment of -Leech scoring -Observer 2: systems
Radiology 36[3],|Study aim: |constipation. system Barr: 0.66
224-226 To assess  |Patients -Blethyn scoring |Blethyn: 0.65 Intraobserver variability was determined
the complained of system Leech: 1.00 for each scoring system by comparing
reproducibilit |infrequent data from the same observer at two
y of there defection, Barr scoring Interobserver variability (k different reading sessions.
scoring soiling, system: values) Interobserver reproducibility was
systems encopresis, or Quantifies the determined by comparing data from the

(Barr, Leech
and Blethyn)
for plain
abdominal
radiography,
in order to
determine
which one is
most useful
in clinical
practice

abdominal pain

Exclusion
None reported

Setting:
hospital

amount of faeces
in four different
bowel segments
(ascending colon,
transverse colon,
descending colon
and rectum) and
also the
consistency of the
faces i.e. granular
or rocky stools
Constipation
defined as Barr
score>10

Blethyn system:
Rough scoring

system used to
assess amount of
faeces in large
bowel

-Normal, grade 0:

-Period 1
Barr: 0.45
Blethyn: 0.43
Leech: 0.91

-Period 2
Barr:0.71
Blethyn: 0.31
Leech: 0.84

All k values are statistically
significant (p<0.05)

Kappa (k) coefficients (level of
agreement):

<0.20: poor

021-0.40: fair

0.41-0.60: moderate
0.61-0.80: good

0.81-1.00: very good

two observers on one occasion. Thus
two intraobserver and two interobserver
variabilities could be derived for each
parameter. Kappa coefficients were
calculated as indicators of intra- and
interobserver variability.
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faeces in rectum
and cecum only
-Grade 1, mild
constipation:
faeces in rectum,
cecum and
discontinuous
elsewhere
-Grade 2,
moderate
constipation:
faeces in rectum,
cecum with
continuous
faeces affecting
all segments
-Grade 3, severe
constipation:
faeces in rectum
and caecum,
continuous
elsewhere with
dilated colon and
rectal impaction

Leech method:
The colon is
divided into there
segments:
1.ascending and
proximal
transverse colon
2.distal
transverse and
descending colon
3. rectosigmoid
Amount of faces
in each segment
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scored from O to
5.

O indicates no
faeces and 5
severe faecal
loading and
bowel dilatation.
With a possible
score of 0-15, > 8
considered to
indicate
constipation
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Giramonti et al. |Study type: |133 children 133 children Test and Correlation between symptoms | Authors defined constipation in the past
The association |Diagnostic 35 males Reference of constipation and faecal load |as “at least 2 weeks of hard, rock-like
of constipation |case control |Inclusion Mean age: 5.6 Standard on abdominal X-ray: stools passed less than 3 times/week
with childhood criteria: Cases: |years (not clear which without evidence of structural,

urinary tract
infections.

2005. Journal of
Pediatric
Urology 1[4],
273-278United
Kingdom.

Evidence
level: 1l

Study aim:
To evaluate

the
relationship
between a
history of
constipation,
faecal
loading on
X-rays and a
history of
UTIs in an
office
practice

Children with a
history of UTIs
who were
already
undergoing a
VCUG(voiding
cystourethrogra
m), who were
on medications
for the
treatment of
constipation
Controls:
Children
undergoing a
plain film of the
abdomen for
reasons that did
not include
constipation/
UTIs (e.g. renal
calculi,
gastroesophage
al reflux)

Exclusion
criteria:
Neurological
bowel and/or
bladder
dysfunction or
lower
gastrointestinal
problems.

(range: from
newborn to 14
years)

Group 1 (history of
UTI
n=100

Group 2 (no history
of UTI)
n= 33

Country:
USA

one was what)

-Abdominal
radiograph (KUB)

-Clinical
variables:

Number of bowel
movements/week

Stools
consistency

Correlation coefficient=0.08

endocrine or metabolic disease, other
useful association include: abnormally
large stools, and difficult or painful
defecation, associated with stools
accidents or faecal smearing in
undergarments

Abdominal X-rays reviewed blindly by
three physicians: two paediatric
radiologists an one paediatric urologist
and score for faecal loading based on a
previously validated scoring system
(Leech)

Data collected prospectively on several
historical questions about constipation
shortly after the X-ray was performed,
but before they were reviewed with the
family. An interviewer filled out the
history questionnaire using consensus
of the child’s and parents’ responses.
Data were also obtained regarding a
history of UTI. No data on the
interviewer are reported

Constipation history responses were
scored from 1 to 3 and a total history
score was obtained scored were
grouped as:

1-none or mild, 2-moderate, 3-severe

Data derived from scores on faecal
loading were averaged for each patient
and the scores then grouped in the
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Children with no
history of UTI
who were
undergoing a
plain film of the
abdomen for
constipation or
encopresis

Setting: office
practice

same way as previous. Questionnaire
not piloted previous to the study

As it was thought that children beyond
toilet-training age would be more likely
to have developed constipation related
to overall elimination dysfunction and
therefore UTls as well, the data for
children > 3 years were analysed
separately

Diagnostic Value of the Rectal Biopsy in children with Chronic Idiopathic Constipation
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level Effect Size

Lewis et al. Study type: |315 children 315 children: Tests: Clinical features in children Additional information from study
Diagnosing Retrospectiv Rectal biopsy with Hirschsprung’s disease Questionnaires, telephone interviews
Hirschsprung's |e cohort Inclusion -265 children who and idiopathic constipation (IC, |and patients visits used to compile long-
disease: criteria: hade undergone n=40) term data. In reporting features listed in
increasing the |Evidence -Cohort 1: rectal biopsy the questionnaire only patients with
odds of a level: Children -Onset of constipation <1 year |definite information were included: the
positive rectal |2+ presenting with |-50 children, old number of patients in each analysis
biopsy result. constipation to |concurrent selected Delayed passage of meconium |varies to exclude those with missing
2003. Journal of |Study aim: |diagnose cohort (cohort 2) (%) data
Pediatric To testthe [Hirschsprung’'s HD: 65
Surgery 38[3], |hypothesis |disease (HD) Country: IC: 13 Delayed passage of meconium defined
412-416 that key USA P<0.05 as failure to pass meconium in the first

featuresin  [-Cohort 2: 48h of life. These data were available in

the history, [idiopathic Abdominal distension (%) 59% of cases

physical constipation HD: 80

examination IC: 42 Abdominal distension determined from

and Exclusion P<0.05 parental response to questionnaire or

radiographic |criteria: data noted during patients visits

evaluation |Patients Vomiting (%)

would allow |undergoing re- HD: 72 Enterocolitis defined as diarrhoea

to avoid evaluation fro IC: 21 associated with fever

unnecessary |constipation P<0.05

rectal after pull- Reviewer comments:

biopsies through Faecal impaction requiring Data on clinical features not available

procedure for
HD

manual evacuation (%)
HD: 6

IC: 30

P<0.05

Enterocolitis (%)
HD: 13

IC: 15

NS

-Onset of constipation >1 year
old
Delayed passage of meconium
(%0)

for all children

Unclear what kind of rectal biopsy was
performed and how the diagnosis of HD
was made

Source of funding:
Not stated
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Follow-up & Outcome

Reviewer comments

Measures
Effect Size
HD: 81
IC: 1
P< 0.05

Abdominal distension (%)
HD: 53

IC: 7

P<0.05

Vomiting (%)
HD: 23

IC:0
P<0.05

Faecal impaction requiring
manual evacuation (%)
HD: 46

IC: 30

NS

Enterocolitis (%)
HD: 13

IC: 14

NS

Age at onset of symptoms
-Hirschsprung’s (HD) (n=46)
Mean: 8 months (range 1 day
to 9 years)

1rst week of life: 60 %

1rst month of life: 70%

1rst year of life: 87%

after 1 year of life: 13%

-ldiopathic constipation (IC)
(n=40)

Mean: 15 months (range 7
days to 16 years)
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Reviewer comments

1rst week of life: 15%
1rst month of life: 55%
1rst year of life: 68%
after 1 year of life: 32%

At least 34% of HD patients
had the classic triad (delayed
passage of meconium +
vomiting + abdominal
distension). At least 1 feature
of the triad noted in 98% of
patients with HD. Only 60% of
patients with IC had a history
of delayed passage of
meconium, vomiting or
abdominal distension. 100 %
HD patients vs. 64% IC
patients had 1 or more of the
following: delayed passage of
meconium, vomiting,
abdominal distension and a
transition zone on contrast
enema. 36% of IC patients had
none of these features.
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Pini-Prato et al. [Study type: (141 patients 141 patients Tests: Clinical variables Additional information from study
Rectal suction |Retrospectiv median age: 20 -Rectal suction a. Meconium passage (%) Total number of biopsies: 1118
biopsy in the e cohort Inclusion months biopsy -Failure/delay performed on 429 patients (mean of 2.6
workup of criteria: mean 44 months + FC (n=45): 7 each). In 63 patients (14.7%) biopsies
childhood Evidence Patients with 67 -Clinical variables |HD (n=47): 87 inadequate for a reliable diagnosis
chronic level: intestinal : IND (49): 22.5 absence of submucosal layer) 143
constipation: 2+ dysganglinonos |Country: patients (33.3%) received a diagnosis
indications and es (ID) Italy a. Meconium FC vs. HD p<0.001 of ID. 96/143 fulfilled inclusion criteria,
diagnostic Study aim: |(Hirschsprung’s passage being 49 IND and 47 HD. 45
value. 2007. To describe |disease (HD) b. Symptoms -Normal consecutive patients with a diagnosis of
Pediatric the clinical |and intestinal onset FC (n=45): 93 FC (out of the remaining 286 patients)
Surgery features of a [neuronal c. Intestinal HD (n=47): 13 fulfilled inclusion criteria and were
International group dysplasia (IND)) obstruction IND (49): 77.5 consequently included, for a total
23[2], 117-122 |patients with |who were d. Abdominal sample of 141
intestinal diagnosed in distension FC vs. HD p<0.001
dysganglino |the period e. Reported Rectal suction biopsies (RSB)
noses (ID) |between enterocolitis b. Symptoms onset (%) performed with the instrument Solo-
(Hirschsprun |February 2000 f. Failure to thrive |- at < lyear old RBT ©. Each patient underwent 2 to 4
g’'s disease |and July 2005 g. Palpable faecal |FC (n=45): 80 biopsies 2 to 10 cms from the pectinate
(HD) and masses HD (n=47): 96 line. Various histochemical staining
intestinal Exclusion h. Soiling IND (49): 94 (AChE, LDH, ANE, NADPH-diaphorase
neuronal criteria: and Toluidine Blue) were used to
dysplasia Not stated FC vs. HD p<0.02 diagnose HD and IND. All biopsies
(IND)) along were evaluated by a single, senior and
with a group - at>1year old experienced pathologist.
of FC (n=45): 20
consecutive HD (n=47): 4 HD diagnosed by demonstrating:
patients with IND (49): 6 - adramatic increased in AChE-
functional positive nerve fibres in the
constipation FC vs. HD p<0.02 lamina propia and muscularis
(FC), to mucosae
compare c. Intestinal obstruction (%) - -thick nerve trunks
them and to FC (n=45): 0 - absent ganglion cells in

find out if the
clinical
criteria to
indicate
rectal

HD (n=47): 49
IND (49): 26.5

FC vs. HD p<0.001

submucosal

In case on negative RSB functional
constipation diagnosed according to
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Information | & Evidence patients Characteristics Measures
level Effect Size
suction d. Abdominal distension (%) Rome Il criteria:
biopsy in FC (n=45): 20 At least 2 weeks of:
constipated HD (n=47): 85 -scybalous, pebble like, hard stools fro
children do IND (49): 26.5 a majority of stools
exist -firm stools 2 o less times/week

FC vs. HD p<0.001

e. Reported enterocolitis (%)
FC (n=45): 9

HD (n=47): 10.5

IND (49): 20.5

FC vs. HD, NS

f. Failure to thrive (%)
FC (n=45): 11

HD (n=47): 27.5

IND (49): 22.5

FC vs. HD p<0.045

g. Palpable faecal masses (%)
FC (n=45): 22
HD (n=47): 17
IND (49): 20.5

FC vs. HD, NS
h. Soiling (%)
FC (n=45): 46.5
HD (n=47): 4
IND (49): 4

FC vs. HD p<0.001

absence of any organic cause of
constipation (IND, HD, anorectal
malformations, spinal dysraphism,
metabolic disorders)

Clinical variables retrospectively
extracted from patients’ notes

Reviewer comments:
Unclear how the reviewing process was
conducted

Source of funding:
Not stated
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Khan et al. The |Study type: (182 patients 182 patients Tests: -Total number of patients Additional information from study
constipated Retrospectiv -Suction rectal diagnosed with HD: 25 (14%) |Clinical details, laboratory investigations
child: how likely |e Inclusion 118 males biopsy (SRB) and and histopathological reports reviewed
is case series |criteria: full-thickness -mean age of patients retrospectively
Hirschsprung's Patients who Mean age 2.9 years|rectal biopsy diagnosed with HD: 3.64
disease? 2003. |Evidence presented with |(range 2 days to 16 months (range 2 days to 4 The Great Ormond Street (GOS)
Pediatric level: chronic years) -Clinical years) suction instrument (modified Nobblet)
Surgery 3 constipation or variables: was used. 2 of 4 specimens were
International intestinal Country: Clinical symptoms in children |obtained at 2, 3 and 4 cm above the
19[6], 439-442 |Study aim: [obstruction and [UK a. Meconium with HD (number of children): |dentate line, in the ward or theatre
To review had rectal passage without anaesthesias. All suction biopsy
author’s biopsy to b. Constipation Meconium passed> 48 h: specimens were examined by routine
experience |exclude HD in since birth -In total sample: fixation with HE staining and AChE
of rectal the University c. Intestinal <1yearold: 35 histochemistry. All full thickness
biopsy to Hospital of obstruction >1 year old: 6 biopsies were done under general
exclude Wales, Cardiff d. Failure to thrive [-In HD children: 16 anaesthesia and examined by routine
Hirschsprun e. Chronic % of clinical feature to HD: 39 |fixation with HE staining. The
g’'s disease |Exclusion abdominal histochemical criteria used for the
(HD) by criteria: distension Meconium passed< 24 h: diagnosis of HD were those of Meier-
haematoxyli |Not stated -In total sample: Ruge in 1972 i.e. the combination of an
n-eosin (HE) <1 yearold: 40 absence of submucosal ganglion cells
staining and >1 year old: 74 and an increased AChE activity with
acetylcholine -In HD children: 6 parasympathetic fibres of the
sterase % of clinical feature to HD: 5  |muscularis mucosae and lamina propia
(AChE) mucosae. At least 60 sections were
stains, and Passage of meconium examined from each block to find the
author’'s unknown: submucosal ganglion cells
clinical -In total sample:
criteria to <1 yearold: 29 Suction biopsy accepted as adequate
perform >1 year old: 17 even if only 1 out of 2 to 4 specimens
rectal biopsy -In HD children: 3 contained mucosa and sub-mucosa
in these % of clinical feature to HD: 11
children 182 patents who had rectal biopsies

Constipation since birth:
-In total sample:

< 1yearold: 33

>1 year old: 20

-In HD children: 17

provided355 specimens in which 79%
of suctions biopsies and 97% of full-
thickness biopsies were adequate.
Adequate biopsies include rectal
mucosa and submucosal according to
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% of clinical feature to HD: 32

Intestinal obstruction:

-In total sample:

<1yearold: 12

>1 year old: 1

-In HD children: 9

% of clinical feature to HD: 69

Failure to thrive:

-In total sample:

< 1lyearold: 10

>1 year old: 8

-In HD children: 4

% of clinical feature to HD: 22

Chronic abdominal distension:

-In total sample:

<1lyearold: 6

>1 year old: 7

-In HD children: 3

% of clinical feature to HD: 23

Noblett. In 20 children with HD the
diagnosis was made at the first attempt
by suction rectal biopsy. Repeat
biopsies performed on 14 (8%) of 182
patients because of inadequate initial
biopsy, clarification of atypical
inervation and confirmation of false
negative results. 19/104 patients who
underwent SRB were > 1 year old.
Because 5 children (12 specimens) who
were older than 1 year had inadequate
suction biopsies at beginning of series,
it was decided that SRB was not
suitable fro children >1 year old. 3
patients with HD (aged 6 days, 12 days
and 6 weeks) has false negative AChE
staining. In these the diagnosis were
later established from repeated
biopsies: 1 full thickness biopsy, 1
laparotomy and 1 suction biopsy

Reviewer comments:
Unclear how the reviewing process was
conducted

No definition of constipation or other
clinical symptoms given

Authors explained that patients may
have had more than one symptom, but
these figures were not reported in the
paper

Source of funding:
Not stated
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Ghosh et al. Study type: |141 children 141 children Tests: Features in history and Additional information from study
Rectal biopsy in [Retrospectiv age at biopsy: 1 -Rectal biopsy: examination Histological diagnosis usually made on
the investigation |e case Inclusion day to 13 years -Hirschsprung’s (n=17): haematoxylin and eosin staining with at
of constipation. |series criteria: gender not reported | Noblett suction least 100 serial sections looked at in
1998. Archives All children who biopsy in children |age at diagnosis: 1 day to 3 detail. Acetylcholinesterase used
of Disease in Evidence had rectal Country: younger than 1 years occasionally but not as the main
Childhood level: biopsy to UK year 14 children: < 4 weeks method of diagnosis
79[3], 266-268 |3 exclude 1 child: 4 to 12 weeks
Hirschsprung’s Open transanal |1 child: 12 weeks to 1 year Constipation defined as a decreased
Study aim: |disease rectal biopsy 1 child: > 1 year frequency of bowel movement
To develop |between under general s(<3/week), or a difficulty in defection
criteria that |January 1, 1993 anaesthesia history of delayed passage of |which is perceived by the parents as a
would and December performed at meconium (>48h after birth):  [problem, requiring medication (oral or
reliably and |31, 1995 at least 1cm above |10 (58.8%) rectal) or manual intervention by the
consistently [Southampton pectinate line, in parents. This included anal stimulation
identify General older children or |age of onset of constipation: with cotton bud, holding the buttocks
children with |Hospital following all 17 children: < 4 weeks apart and manual evacuation
Hirschsprun repeated failure
g’'s disease |Exclusion of Nobblet biopsy |bleeding per rectum: 0 History of onset of constipation was
(HD) and criteria: anal fissures:0 available in 136 of the 141 children
thereby Not stated - Clinical sever behavioural/emotional  |(96%). The 5 children in whom this
avoid the variables: problems: 0 history could not be obtained from the
trauma and extracted from soiling: 0 notes were all older than 1 year (3
expense of case notes enterocolitis: 8 (47%) teenagers) and none had HD
unnecessary
rectal -No Hirschsprung’s (n=124) A total of 186 biopsies performed, with
biopsies in 22% failures. (Suction: total 74, 35%
the others age at biopsy: 1 day to 13 failures; Open: total 100, 14% failures,

years

20 children: < 4 weeks

12 children: 4 to 12 weeks

14 children: 12 weeks to 1 year
78 children: > 1 year

history of delayed passage of
meconium (>48h after birth):
17 (13.7%)

operative total 12 , no failures)

Reviewer comments:
Unclear how the reviewing process was
conducted

Source of funding:
Not stated
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age of onset of constipation:
40 children: < 4 weeks

32 children: 4 to 12 weeks

22 children: 12 weeks to 1 year
25 children: > 1 year

bleeding per rectum: 37 (30%)
anal fissures: 14 (11%)

sever behavioural/emotional
problems: 10 (8%)

soiling: 16 (13%)

enterocolitis: 0
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Diagnostic Value of the Abdominal Ultrasound in Children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Klijn et al. The |[Study type: |49 patients 49 patients Test: Rectal diameter (cm) Ultrasound done with the patient
diameter of the |Diagnostic. aged between 5-13 |lower abdominal supine. 7.5 MHz probe applied on
rectum on Case control |Inclusion years ultrasound of (Mean, standard deviation, abdominal skin approximately 2cm
ultrasonography criteria: rectum 95% CI) above the symphysis. Measurement
as a diagnostic |Evidence Positive Group 1: performed with moderate (30-70 %
tool for level: diagnosis of 23 patient s with Reference -Group 1 (constipated, n=23): |capacity of for age) filled bladder at an
constipation in |lll constipation, positive history of [Standard : 4.9 (1.01;4.41t05.3) angle of about 15 degrees downward
children with made by patient |voiding dysfunction |None reported from the transverse plane. The
dysfunctional Study aim:  |history and and constipation -Group 2 (control, n=26) diameter of the rectum, behind the
voiding. 2004. [to prove the |physical 2.1(0.64;1.8t02.4) bladder was measured twice.
Journal of accuracy of |[examination Group 2:
Urology 172[5 |the when the 26 urological p<0.001 If stools had been passed in the last
Pt 1], 1986- transverse |patient had at |patients without two hours or patients had an urge to
1988 diameter of |least 2 positive |lower urinary tract defecate during the investigation the
the rectum  [signs, including: |dysfunction and a were not included in the study, but this
on -2 or fewer normal defecation situation did not occur
ultrasonogra |bowel pattern, diagnosed
phy as an movements with undescended In all patients it was possible to obtain a
additional weekly without |testicle, periodic reliable and repeatable measurement of
parameter |laxative therapy |control for upper the rectum if at least some bladder
for -2 or more urinary tract filling was present
diagnosing |episodes of dilatation, etc.
constipation |faecal soiling It was not reported who performed the
in children  |weekly Country: ultrasound, or whether this person was
with lower -periodic UK blinded
urinary tract [passage of a
dysfunction |[large amount of No significant difference in age between

stool once
every 7 to 30
days
-palpable
abdominal
and/or rectal

the two groups (p=0.20) or in period
between the last time a stool was
passed prior to the rectal measurement
(p=0.16)

In all patients with voiding dysfunction
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Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
mass and faecal constipation (Group 1) rectal
examination confirmed stool in the
Exclusion rectum, but there are no data reported
criteria: laxative on this variable for the control group,
therapy, probably for ethical reasons
constipation
due to Source of funding: Not stated
neurological
disease,

disease of the
gastrointestinal
tract based on
endocrinological
, metabolic,
genetic or toxic
disease, or
connective
tissue disease

Setting: hospital
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Singh et al. Use |Study type: |177 children 177 children Test: Median rectal crescent (cm) A portable US machine with a 5-MHz
of pelvic Diagnostic. Pelvic ultrasound probe (falcon 2101 Ultrasound scanner
ultrasound in Case control |Inclusion Group 1: Group 1 (healthy children): with a transducer type 8803 [3.0-5.0
the diagnosis of criteria: 82 children (median |Reference test: MHz], B-K Medical, Copenhagen,
megarectum in |Evidence Children age 5.5 years, none reported 2.4 (range 1.3t0 4.2; IQR Denmark) was used.
children with level: referred after range 0.30-15.30) 0.72)
constipation. ] failing to with no history of The same individual performed all the
2005. Journal of respond to constipation or Group 2 (children with US scans, but not other data on this
Pediatric Study aim: [medical other anorectal or constipation): were reported (as blinding, individual’s
Surgery 40[12], |to establish [treatment. gastrointestinal experience in radiology, etc)
1941-1944 normal Diagnosis of problems and no 3.4 (range 2.10to 7.0; IQR
values for constipation previous anorectal 1.0) All children had a full or partially full
the rectal made once the |surgery bladder at the time of measurement. In
crescentin |child had 2 or p<0.001 cases where the child was initially
healthy more of the Group 2: scanned and the bladder was noted to
children, following: 95 children (median IQR= interquartile range be empty, the US was abandoned and
compare -less than 3 age 6.5 years, the child was offered liberal fluids orally.
them with bowel range 0.40-16.40) Receiver operating The scan was repeated within an hour
the rectal movements/we |with a history of characteristic analysis: and in all cases, by then, the child had
crescentin |ek constipation of at a full or partially full bladder
children with |-periodic least 6 months -Area under the curve:
constipation |passage of a duration, referred to 0.847 The US probe was applied on the
and explore [large stool with |a tertiary referral 95% CI: 0.791 to 0.904 anterior abdominal wall in the midline,
whether discomfort or centre approximately 1-2 cm above the
pelvic pain symphysis at a 90 degrees angle to the
ultrasound [-a palpable Country: Cut-off point for establishing abdominal wall. This showed the
can hepin |abdominal UK the diagnosis of megarectum: |impression of the rectum behind the
establishing |mass on urinary bladder as a crescent which
a diagnosis |physical 3.0cm was measured in centimetres
of examination
megarectum |-faecal soiling in There were no significant differences

the presence of
any of the
above

Exclusion
Previous

between the two groups in terms of
age, weight and height (p values 0.114,
0.198 and 0.131 respectively)

Results were adjusted for confounders
(age, height and weight)
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anorectal Age and rectal diameter were
surgery (e.qg. significantly related (p<0.0001): the
pull-through older the child the bigger the rectal

procedures for
Hirschsprung’s
disease or
anorectal
myectomy)

Setting:
tertiary referral
centre

diameter

Time to last evacuation was not
ascertained and authors acknowledged
this may influence the size of the rectal
crescent

Source of funding: not stated
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Bijos et al. The [Study type: (225 children 225 children Test: Diameters of rectal ampulla by |US assessment of stool retention and

usefulness of  |Diagnostic Abdominal US (mm, mean + SD) colonic enlargement involved

ultrasound Case control |Inclusion Group 1: ultrasound Age (years) measurement of the transverse
examination of criteria: 120 children with diameter of the rectal ampulla (by US)

the bowel as a |Evidence Referred chronic constipation|Reference tests: [-Group 1 (constipated): and pelvic width (externally using a

method of level: because of (72 boys, mean age [Proctoscopy (for [All ages: measuring tape) Pelvic width was

assessment of |lll chronic 6.25 years, range |diagnosing faecal |43. 06 £ 9.68 (range 30 to 82) |defined as the distance between the
functional constipation, 1.6t0 17.9) impaction) external margins of the anterior
chronic Study aim: |based on <3:38.35+8.65 superior iliac spines. The ratio between
constipation in  |to determine |history and Group 2: 3.1t06:41.16 +8.72 the transverse diameter of the rectal
children. 2007. |whether a physical 105 children with 6.1t0 12: 46.15 £ 9.56 ampulla and transverse diameter of the

Pediatric new method |examination: normal defecation >12 years: 49.09 + 10.19 pelvis was calculated to give the

Radiology of ultrasound |defecation pattern (mean age rectopelvic ratio.

37[12], 1247- (Us) disorders 8.25 years) -Group 2 (control):

1252 assessment |persisting Transit times All ages: US was performed using a Philips HDI
of stool longer than 6 Country: (hours, upper limit|31. 83 + 8.24 (range not given) |4000 US unit (Philips, Best, The
retention months, all Poland of 66 based on Netherlands) equipped with three
could be patients fulfilled literature) <3:27.07 £ 8.00 electronic transducers with various
used as a Rome Il criteria 3.1t06:29.25 + 6.86 frequencies from 2-14 MHz. children
method of  |for defecation <66: normal- 6.1t0 12: 32.85+8.73 were examined before food and had a
identifying disorders transit >12 years: 35.15+7.18 slightly filled bladder. Patients who
children with |(frequency of constipation passed stool on the day of the
functional bowel p<0.001 for every age group examination were temporarily excluded
chronic movements less 66-100: slow- from the study until they became
constipation, [than twice a transit Mean rectopelvic ratios for all |constipated again.
and to week, constipation ages (mean + SD)
determine consistency and (Cut-off value to diagnose Rectal ampulla width was measured
whether size of stool >100: very megarectum: 0.189) with the probe applied to the anterior
children with |caused pain delayed slow- abdomen above the symphysis.
an enlarged |during transit -Group 1 (constipated): Measurement was performed on
rectum and |defecation, constipation All ages: oblique transaxial scanning plane to
colon (as withholding 0.22+0.05 obtain transverse diameter of the
seen on US) [behaviour) ampulla. Measurement was taken
should be <3:0.24 £ 0.060 several times and the highest one
referred for |Exclusion 3.1t06:0.23+£0.05 recorded taken as the final
further criteria: 6.1t012:0.22 £ 0.05 measurement
procedures |anatomic >12 years: 0.19 + 0.04
such as abnormality Total and segmental colonic transit
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proctoscopy |(Hirschsprung’s -Group 2 (control): time measured by the modified sixth
and disease, All ages: day Hinton method. Total and
assessment |congenital 0.15+0.04 segmental time obtained by multiplying
of colonic abnormalities of the number of radiopaque markers
transit time. |the anorectal <3:0.17 £ 0.05 seen on the radiograph by 1.2 (time in

region)
neurological
and psychiatric
conditions
(cerebral palsy,
spina bifida,
mental
retardation,
anorexia
nervosa)
,metabolic
conditions
(diabetes
mellitus/insipidu
s) endocrine
disorders
(hypothyroidism
), previous
thoracic or
abdominal
surgery

(control
patients: normal
defecation
patterns,
treated for
various
symptoms like
chronic
abdominal pain,
food allergies)

3.1t06:0.16 £0.04
1to 12: 0.15+0.05
>12 years: 0.14 + 0.03

p<0.001 for age groups (years):
<3;

3.1t06;6.1t012

p=0.002 for >12 years

US vs. proctoscopy in the
diagnosis of faecal impaction

-Sensitivity: 88.3%

Mean colonic transit times:
Children with faecal impaction
(as per US) had significantly
longer average segmental
transit time for the rectum,
sigmoid and left colon
(p<0.001, p=0.0015 and
p=0.0104 respectively) there
was not statistically significant
difference for the right side of
the colon. Children with an
overfilled splenic flexure on US
had a significantly longer transit
time in the left side of the colon
(p=0.0029)

Definitions of:

-Faecal impaction (as per US in

hours/number of markers swallowed by
the patient)

The same individual performed all the
US scans, but not other data on this
were reported (as blinding, individual’s
experience in radiology, etc)

It is not clear what number of children
underwent each of the tests

It is not clear how the authors
calculated the sensitivity of the US vs.,
proctoscopy to diagnose faecal
impaction, as the results of
proctoscopy are not reported

It is difficult to know exactly how many
children were diagnosed with faecal
impaction by US, as these data are
reported only in the form of a bar
graph. Data on number of children
diagnosed with “overfilled colon” are
not reported at all.

It is not clear whether “enlarged” and
“overfilled” colon mean the same for
the authors, as no measurements of
“enlarged” colon are reported.

Children apparently underwent DRE
but no results are reported
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Setting: sagital plane): when pelvic Control group did not differ from
gastroenterolog structures were covered by patients regarding gender, the
y outpatient stool masses and were not comparison regarding age is not clearly
clinic even partially visible. reported

-Overfilled colon (as per US):

Overfilled bowel at the splenic
flexure: when it was impossible
to visualise the entire length of
the left kidney due to the lack of
visibility of the lower pole of the
kidney because of bowel
contents. Probe applied to the
long axis of the spleen.

Overfilling of the transverse
colon: when the superior
mesenteric artery was not
visible with the probe applied in
the sagital plane over the aorta

Source of funding: Not stated
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Joensson et al. |Study type: |51 children 51 children, aged 4-|Test: Rectal diameter (mm) (mean *+ |For transabdominal measurements of
Transabdominal | Diagnostic. 12 years Transabdominal (2SD) rectal diameter: a 7.5 MHz probe
ultrasound of Case control [Inclusion: ultrasound of applied to the abdomen approximately
rectum as a Children Group 1: rectum -Children with rectal impaction |2cm above the symphysis at 10 to15-
diagnostic tool |Evidence referred to 27 children (mean as per DRE (n=22, 20 degree downward angle. Diameter of
in childhood level: outpatient clinic |age 7.0+1.8 years) |Reference test: |constipated, 2 healthy): the rectum measured in traverse plane.
constipation. ] with either diagnosed with Digital rectal At each session (n=3) diameters were
2008. Journal of constipation or |chronic constipation|examination 40579 measured three times and mean value
Urology 179[5], |Study aim: |faecal by Rome lll criteria |(DRE) was calculated. All children had a
1997-2002 To look into  [incontinence, -Children without rectal partially full bladder range (28 to 450
a possible  |with or without |Group 2: impaction as per DRE (n=26, 7 |ml) corresponding to 20-155% of
correlation  |urinary 24 healthy children constipated, 19 healthy): expected bladder capacity for age at
betweena [incontinence (mean age 9.1+2.7 the time of the measurement. In case
dilated and a history of [years) 21.0+£4.2 of empty bladder fluid was offered
rectum UTI. Patients orally and scanning was repeated. If
measured by |fulfilled Rome Il |Country: p<0.001 the child had a bowel movement within
ultrasound [criteria, had at |the Netherlands 3 hours before the investigation or had
and a faecal [least 2 of the Cut-off value for the presence |an urge to defecate, the result was
mass following of rectal impaction (average excluded. All investigations were
detected by |characteristics: rectal diameter of children performed by the same observer (a
digital rectal |-fewer than 3 without impaction plus 2SD): paediatric intern, who had no prior
examination. |bowel radiological experience) This observer
To evaluate |movements/we 29.4 mm was not reported blinded to the study
whether this |ek objectives and patient’s characteristics
method -more than 1 Rectal diameter (mm) (mean +
could episode of 2SD) There was no significant difference in
diagnose faecal height and weight distribution between
constipation |incontinence Before treatment: the 2 groups, but the healthy children
according to |weekly -Group 1 (Constipated, n=27): |were significantly older than the

Rome llI
criteria

-large stools in
rectum by DRE
or palpable on
abdominal
palpation
-occasional
passage of
large stools
-display of

39.6 +8.2
-Group 2 (Healthy):
214+ 6.00

p<0.001

constipated children

Constipated children received 3 days of
disimpaction followed by 4 weeks of
laxative treatment with polyethylene
glycol and behavioural therapy. No
other details reported

No significant correlation between
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retentive After treatment bladder volume at the time of
posturing and -Group 1 (Constipated, measurement and rectal diameter
withholding responded to treatment, n=15): |(r=0.04)
behaviour
painful 26.9+5.6 There are missing data not accounted
defecation for

(healthy control
children were
recruited form
employees of
the Paediatrics
Department at
the hospital)

Exclusion
criteria: known
organic causes
of constipation,
including
Hirschsprung’s
disease, spinal
and anal
congenital
abnormalities,
previous
surgery on the
colon,
inflammatory
bowel disease,
allergy,
metabolic and
endocrine
diseases,
children
receiving drugs
know to affect
bowel function

p<0.01 (as compared to same
group before)

p<0.05 (as compared to group
2)

11 children did not respond to
treatment and no significant
differences were observed in
their rectal diameter as
compared to pre-treatment

Intraobserver variability:
-coefficient of variation of the 3
consecutive measurements:

5.8% + 4.3%

7 of the constipated children
(26%) had a rectal diameter
smaller than the established
cut-off point for rectal
impaction, despite the fact that
they fulfilled the Rome IlI
criteria for constipation. 2
healthy children with rectal
impaction had a markedly
larger rectal diameter (38 and
31 mm) than the other healthy
controls.

Apparently healthy children diagnosed
with faecal impaction did not receive
any laxative treatment, which is
worrying from an ethical point of view

Authors acknowledged the abdominal
ultrasound technique might bear
technical limitations related to artefacts
like: acoustic enhancement, speed
error, and refraction artefacts although
their possible influence on their results
is unclear

No correlation was found between the
rectal diameter and age or sex of the
children in either group

Source of funding:
Supported by Karen Elise Jensen
Foundation
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during a 2-mont
period before
initiation (not
specified which)

outpatient clinic
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Lakshminaraya |[Study type: [500 children 500 children Test: Correlation between SSS and |Additional information from study
nan et al. A new | Diagnostic Pelvic ultrasound |US score -US scoring sheet (this score can be
ultrasound prospective |Inclusion: 317 male used even with an empty bladder)
scoring system |case series |All children, Both transverse |-first visit (n=500)
for assessing both new median age: 8 and longitudinal Stool height (x): (bladder effect (y)):
the severity of |Evidence referrals and years (age range 8 |planes Mean SSS: 23.5 (SD 11.6)
constipation in |level: follow-up, months to 18 years) No stool: 1 (empty bladder: 0
children. 2008. |llI attending a All scans done by [Mean US total score: 4.02 (SD [Retro bladder: 2 (n compression: 0)
Pediatric constipation Country: same clinician 2.8) Just above bladder: 3
Surgery Study aim: |outpatient clinic |UK after very brief Nearly umbilicus: 4 (indented bladder:
International To asses the training Pearson’s correlation: 0.39 1)
24[12], 1379- |correlation |Exclusion P<0.001 To umbilicus: 5 (Flattened bladder: 2)
1384 between criteria: Beyond umbilicus: 6 (displaced
severity of  |Children not Reference test:  |-second visit (n=226) bladder: 3)
constipation |compliant to Clinical Can’t see upper edge: 7
and have assessment: Mean SSS: 19.9 (SD 12.6) Uncooperative: 99
ultrasound |assessment Not available: 0
(Us) done by US, Standard Mean US total score: 3.49 (SD
findings, the |cases when the symptoms 26) total =x+y
correlation  |US machine severity scoring
between was not sheet (SSS), Pearson’s correlation: 0.49 -Symptom severity scoring sheet:
clinical available completed by P<0.001
examination parent or child if Filled in by parent, or child if old
and US Setting: old enough -third visit (n=62) enough.
findings and |Constipation Q1 About the soiling problem (faecal
the outpatient clinic Clinical Mean SSS: 23.02 (SD 13.7) incontinence/mess in underclothes) :
correlation assessment done - none (0)
between by detailed Mean US total score: 3.66 (SD |- rarely (1)
findings at history taking and |2.6 ) - occasionally (2)
serial out- abdominal - only is bowel loaded (5)
patient examination Pearson’s correlation: 0.26 - continuous day only (8)
follow-up P=0.04 - continuous day and night (10)
visits to
assess -fourth visit (n=12) Q2 About the delay from passing one
clinical complete stool to the next:
improvement Mean SSS: 28.5 (SD 16.8) - daily stool (0)
s and US - every 2 or 3 days (1)
findings Mean US total score: 4.9 (SD |- every 3-5 days (2)
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32 )

Pearson’s correlation: 0.70
P=0.01

Pearson’s correlation
between US score and clinical
examination of palpable faeces

per abdomen
-first visit (n=500)

Mean palpable faeces score:
1.42 (SD 1.6)

Mean US total score: 4.02 (SD
2.8)

Pearson’s correlation: 0.89
P<0.001

-second visit (n=226)

Mean palpable faeces score:
1.10 (SD1.6)

Mean US total score: 3.49 (SD
2.6)

Pearson’s correlation: 0.845
P<0.001

-third visit (n=62)

Mean palpable faeces score:
1.10 (SD1.6)

Mean US total score: 3.66 (SD

- every 5-10 days (5),
- greater than 10 (8)
- never (10)

Q3 About pain and difficulty with
passing stools:

- none (0)

- occasionally (1)

- often (2)

- with most stools (4)

- with every stool (5)

Q4 About the amount and types of
medicine needed regularly over the last
month:

- none (0)

- softeners only e.g.: lactulose or
Docusate or daily Movicol or methyl
cellulose (1)

- softeners and daily stimulants e.g.:
Senokot or picosulphate (2)

- softeners and daily stimulants and
weekend extra picosulphate or Movicol
4

- medicines as well as extra weekend
klenprep or high dose Movicol (8)

- medicines as well as regular enemas
or suppositories (10)

Q5 About how your child’s general
health has been affected by the bowel
problem over the last month:

- well (0)

- occasionally ill (2)

- often ill (3)

- il most days (4)

- never well (5)
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2.6)

Pearson’s correlation: 0.77
P<0.001

-fourth visit (n=12)

Mean palpable faeces score:
1.92 (SD1.7 )

Mean US total score: 4.9 (3.2)

Pearson’s correlation: 0.91
P<0.001

Q6 About behavior related to the bowel
problem:

- cooperative OK (0)

- needs reminding to use the
lavatory/pot (2)

- refuses the lavatory or pot (3)

- also refuses medicines (4)

- also generally difficult behavior (5)

Q7 overall, which best describes how
the problems are now compared with
the last time seen at hospital:

- nearly completely OK (0)

- much better (1)

- some improvement (4)

- still as difficult (8)

- getting worse (12)

Filled in by practitioner

Amount of stool detected on clinical
examination of abdomen score:

- None palpable: 0

- Little: 1

- Suprapubic only: 2

- To umbilicus: 3

- Beyond umbilicus: 5

- Reaching ribs: 8

Reviewers comments
No control/comparison group

Very small sample size at the fourth
visit

Source of funding:
Not stated
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Radiopaque Markers

Diagnostic Value of Transit Studies in Children with Chronic Idiopathic Constipation

Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
de Lorijnetal. |Study type: |169 consecutive|169 consecutive Test: Total and segmental transit Additional information from study:
Prognosis of Diagnostic |patients patients Colonic transit times (hours) , (median, 25 Significant baseline differences
constipation: prospective 65% boys time (CTT) with  |to75" centiles ) between boys and girls: median
clinical factors |case series |Inclusion Median age 8.4 radiopaque defecation frequency at intake lower in
and colonic criteria: years markers a. Boys (n=109) girls than boys (1.0 vs. 2.0 times/week;
transit time. Evidence All referred -total colon: 60 (38 to 103) p=0.03); encopresis frequency more
2004. Archives |level: llI patients =5 Country: Reference: -delayed >62 h: 49% than twice weekly reported more often
of Disease in years old, at the Netherlands Clinical variables: |-ascending colon: 10 (5 to 16) |in boys (94% vs. 73%; p=0.0002). More
Childhood Study aim: [least two of the -delayed >18 h: 23% girls than boys reported no encopresis
89[8], 723-727 |To following: -defecation -descending colon: 11 (4 to 18) |at all (20% vs. 6% p<0.05)
investigate [1) defecation frequency -delayed >20 h: 21%
the relation [<3/week 2) -encopresis -rectosigmoid: 37 (19 to 68) At entry all children underwent CCT.
between encopresis frequency -delayed >34h: 53% Treatment with oral/rectal laxatives
symptoms of |episodes -night-time discontinued for at least 4 days before
chronic >1/week 3) encopresis b. Girls (n=60) the test; during this period they took
constipation |passing of very -rectal mass -total colon: 53 (37 to 74) one sachet of fibre (Volcolon, 6g) each
and colonic |large stools -delayed >62 h: 43% day. Then they ingested a capsule
transit time  |every7-30 days -ascending colon: 11 (5 to 15) |containing 20 radiopaque markers on 3
(CTT). To 4)a palpable -delayed >18 h: 18% consecutive mornings. Abdominal X ray
evaluate the |abdominal or -descending colon : 8 (5 to 18) |performed on days 4 and 7 in morning.
possible rectal faecal -delayed >20 h: 23% Additional abdominal x ray performed
relation mass -rectosigmoid: 31 (17 to 47) on days 10, 13 and 16 if more than 20%
between -delayed >34h: 38% of markers remained on previous film. X
symptoms  |Exclusion ray localisation of markers based
and CTT criteria: c. Total group (n=169) identification of bony landmarks and
and the Hirschsprung’s -total colon: 58 (37 to 92) gaseous outlines. Markers counted in
outcome disease, spinal -delayed >62 h: 47% right, left and rectosigmoid region and
after one and anal -ascending colon: 10 (5to 16) |mean segmental transit time calculated
year of abnormalities, -delayed >18 h: 21% according to previously described
follow up mental -descending colon: 10 (5 to 18) |formula.

retardation, use

-delayed >20 h: 22%
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of drugs other
than laxatives

Setting:
gastrointestinal

outpatient clinic

-rectosigmoid: 32 (18 to 63)
-delayed >34h: 48%

(no significant differences
between boys and girls in the
CTT and rectosigmoid transit
time)

Correlation between clinical

Normal ranges for total and segmental
transit times based on upper limits
(mean + 2 SD) from a study in healthy
children: CTT > 62 h considered
delayed. Upper limits for right colon, left
colon ad rectosigmoid transit time were
18, 20 and 34 hours respectively

Reviewers’ comments:

parameters and transit time
(hours)
(RSTT: rectosigmoid transit

time)

1. Defection frequency:
a. 0 tol/week (n=79)
CTT (median): 74
RSTT (median): 38

b. >1 to 3/week (n=55)
CTT (median): 50
RSTT (median): 30

c. = 3/week (n=35)
CTT (median): 49
RSTT (median): 28

CTT: p=0.001 a. vs. b and a
VS. C

RSTT: p=0.009 a. vs. b and a
VS. C

2. Encopresis frequency (day
and night)

a. no encopresis (n=18)

CTT (median): 49

RSTT (median): 24

Researchers not blinded
No definition of encopresis given

No control group
Source of funding: not stated
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b. <i/day (n=24)
CTT (median): 52
RSTT (median): 31

c. 1to 2/day (n=48)
CTT (median): 50
RSTT (median): 30

d. =2/day (n=79)
CTT (median): 70
RSTT (median): 38

CTT: p=0.003dvs.c,dvs. b,
anddvs. a
RSTT: p=0.03d vs. c,dvs. b,
anddvs. a

3. Night time encopresis:
a. not present (n=106)
CTT (median): 47

RSTT (median): 28

b. present (n=63)
CTT (median): 74
RSTT (median): 46

CTT: p< 0.0001
RSTT: p< 0.0001

4. Rectal mass:

a. not present (n=118)
CTT (median): 48
RSTT (median): 28

b. present (n=51)
CTT (median): 86
RSTT (median): 64

CTT: p< 0.0001

66



Bibliographic
Information

Study type
& Evidence
level

Number of
patients &
prevalence

Population
Characteristics

Type of test and
Reference
standard

Sensitivity, Specificity, PPV
and NPV

Reviewer comment

RSTT: p< 0.0001

67



Bibliographic | Study type Number of Population Type of test and | Sensitivity, Specificity, PPV Reviewer comment
Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Benninga et al. [Study type: (211 children 211 children Test: Total CTT (hours, mean and |Additional information from study:
Defaecation diagnostic Colonic transit range): Significant differences in the study
disorders in case control |Inclusion Group 1 (PC) time (CTT) with population regarding clinical variables:
children, colonic criteria: N=129 radiopaque -Group 1 (PC, n=129): more PC children reported large
transit time Evidence complains of 64% boys markers 79.3 (2.4 to 384) amount of stools, a palpable abdominal
versus the Barr- |level: llI infrequent Median age: 8 mass and rectal mass as compared to
score. 1995. defection, years (5-14) Reference test: |-Group 2 (isolated ES, n=54): [RAP children (p<0.001). More PC
European Study aim: [soling, Plain abdominal |41.4 (16.6 to 104.4) children reported abdominal pain and
Journal of to encopresis or |Group 2 (isolated [radiography (read no rectal sensation as compared to ES
Pediatrics objectivate |recurrent ES) using the Barr -Group 3 (RAP, n=23): children (p<0.05)
154[4], 277-284 |the presence |abdominal pain [N=54 score) 32.5 (4.8 t0 69.6)
or absence |(RAP) 81% boys Two experienced paediatric radiologists
of faecal -Group 1: Median age: 9 -Healthy controls (n=23, mean |familiar with the Barr criteria and
retention in |patients who years (5-17) Barr scoring + 2SD) (Arhan et al.) without any knowledge of the clinical
each child met at least 2 of system: 29.0 (62) condition of the patient, independently
using CTT [the 4 criteria for |Group 3 (RAP Quantifies the analysed in random order the first (day
and compare |paediatric N=23 amount of faeces |p=0.03 group 2 vs. group 3 4) and second (day 7) plain abdominal
these constipation 39% boys in four different radiographs of the markers studies of
findingsto  [(PC): 1) stool Median age: 9 bowel segments: |Segmental CTT (hours, mean |[the initial 101 consecutive patients. Barr
the Barr frequency less |years (5-16) ascending colon |and range): scores were assessed in the different
score than 3 (0,1, or 2 points);, |-Right colon: segments and total scores calculated. A

times/week 2) 2
or more
soling/encopresi
s
episodes/week
3) periodic
passage of very
large amounts
of stools once
every 7-30 days
4) a palpable
abdominal or
rectal mass
-Group 2: only
encopresis
and/or soiling
(ES), without

Country:
the Netherlands

transverse colon
(0,3,40r5
points)
descending colon
(0,3,40r5
points)

and rectum (0,2
or 5 points) and
also the
consistency of the
faces i.e. scybala
(0,1,20r3
points); granular
(0,2,40r5
points)

Group 1 (PC, n=129):
13.2 (<1.2 to 60)

Group 2 (isolated ES, n=54):
7.9 (<1.2t0 26.4)

Group 3 (RAP, n=23):
7.7 (1.2 t0 21.6)

-Healthy controls (n=23, mean
+ 2SD) (Arhan et al.)
7.7 (18)

p<0.01 group 1 vs. group 2
and group 1 vs. group 3

-Left colon:

radiograph was considered positive if
Barr score>10

Normal range for segmental and total
CTT taken from upper limits obtained in
healthy controls (mean + 2SD), as
described by Arhan et al.

Total CTT > 62h: delayed

Total CTT > 100h: slow transit
constipation (based on study by
Corazziari et al.)

Normal limits for segmental transit
times (h): right colon (18), left colon
(20), rectosigmoid (34)

Colonic transit time assessment
method: Metcalf
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Reviewer comment

any of the other
criteria for PC.
Soiling defined
as the loss of
loose stools.
Encopresis
defined as
(in)voluntary
passage of a
normal bowel
movement in
the underpants
or another
unorthodox
location with a
frequency of 2
or more
times/week
after the age of
4 in the
absence of any
organic cause
-Group 3: RAP
defined as at
least 3
episodes/week
of non specified
RAP, severe
enough to
interfere with
day-to day
activities over at
least a 3-month
period, without
any of the other
symptom of PC

Exclusion

Group 1 (PC, n=129):
16.1 (<1.2 to 110.4)

Group 2 (isolated ES, n=54):
6.8 (<1.2t0 25.2)

Group 3 (RAP, n=23):
7.0 (1.2 t0 25.2)

-Healthy controls (n=23, mean
+ 2SD) (Arhan et al.)
8.7 (20)

p<0.01 group 1 vs. group 2
and group 1 vs. group 3

-Rectosigmoid
Group 1 (PC, n=129):
49.7 (<1.2 t0 226.8)

Group 2 (isolated ES, n=54):
26.7 (4.8 t0 93.6)

Group 3 (RAP, n=23):
18.9 (1.2 t0 49.2)

-Healthy controls (n=23, mean
+ 2SD) (Arhan et al.)
12.4 (34)

p<0.01 group 1 vs. group 2
and group 1 vs. group 3

p=0.05 group 2 vs. group 3

CCT
-Interobserver agreement:

Measurements of CTT performed with
patients on their habitual diet.
Treatment with laxatives ([ills or
enemas) discontinued for at least 4
days before the CTT study

5 patients excluded from study: 4 not
able to swallow capsule, 1 had
“uninterpretable” abdominal X-ray

Comparison of the Barr-score with the
marker method performed using the
mean Barr-score of the two observers
obtained on radiograph I. Similar
analysis using radiograph Il revealed no
differences compared to radiograph |,
therefore only results with radiograph |
are presented in detall

According to authors the radiopaque
markers were no hindrance for the 2
observers in assessing the Barr-scores

Reviewers’ comments;

There are missing data not accounted
for: only 101 abdominal radiographs
were available for analysis, but there is
no clear explanation for this

Source of funding: not stated
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level prevalence standard
criteria: Radiograph 1 (n=101):

Hirschsprung’s
disease, spinal/
anal anomalies,
prior surgery of
colon, metabolic
diseases,
mental
retardation, use
of drugs other
than laxatives

gastroenterolog

y outpatients
clinic

Perfect agreement: 62%
Difference of one marker: 25%
Radiograph 2 (n=101):
Perfect agreement: 92%
Difference of one marker: 6%
Barr scores (n=101) (mean of
two observers)

-Group 1 (PC, n=57)
Radiograph 1:

210 : 60%

Radiograph 2:

210 :63%

-Group 2 (isolated ES, n=30)
Radiograph 1:

210:47%

Radiograph 2:

210 : 60%

-Group 3 (RAP, n=14)
Radiograph 1:
210:47%

Radiograph 2:
210:63%

-Interobserver agreement
(agreement between the 2
observers for the different
segments on the same
radiograph):

k from 0.28 (fair) to 0.60
(moderate)

-Intracbserver agreement
(difference in quantity and
quality of stool between
radiograph | and |l as scored
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by same radiologist):
k from 0.05 (poor) to 0.47
(moderate) for both observers

-Intracbserver agreement
(agreement on the existence of
constipation as measured by a
Barr-score of 10 or more points
between radiographs | and I1):
fair for both observers, k= 0.22
and 0.25 respectively

Correlation of the Barr-score
with Metcalf's makers method:
Correlation between positive
Barr score (210) and delayed
total CTT (>62h): k=0.22 (fair)
for all children.

K values by group:
-PC group: 0.20
-ES group: 0.02
-RAP group: 0.46

Abnormal Barr scores found in
at least 46% of patients with
normal transit times. Positive
Barr scores correlated only
with total CTT exceeding 100 h
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Information | & Evidence patients & Characteristics Reference and NPV
level prevalence standard
Gutierrez et al. |Study type: |68 children 68 children Test: Total transit time (hours) Additional information from study:
Total and Diagnostic aged 2 to 14 years |Colonic transit (mean + SD, ranges) Two children from patients group did
segmental case control |Inclusion time (CTT) with not complete study: one refused to
colonic transit criteria: Patients (n=38) radiopaque Patients (n=38) swallow the capsules; one did not
time and Evidence Patients: history markers 49.57 + 25.38 (15.6 to 122.4) [comply (not clear exactly with what)
anorectal level: of chronic Controls (n=30)
manometry in  |lll idiopathic Reference: Controls (n=30) No significant differences observed in
children with constipation > 6 |Country: Frequency of 29.08 +8.30 (14.4 to 50) mean daily fibre intake and calorie
chronic Study aim: |months, Spain defecation consumption between the 2 groups
idiopathic to evaluate |with/without p<0.001
constipation. the use of a |secondary Measurements made while children
2002. Journal of |colonic encopresis, Seagmental transit time (hours) |maintained their usual diets. Laxative
Pediatric motility study [refractory to (mean + SD, ranges) treatment discontinued 1 week before
Gastroenterolog |easily conventional the test and a cleansing enema
y and Nutrition |applied in treatment of -RC: administered on the day before the test
35[1], 31-38 daily clinical [disimpaction, Patients (n=38)
practice to  |re-education of 9.53 £ 9.07 (2.4 to 36) No differences observed in CTT in
more clearly |defecatory relation to either se or age. Statistically
define habits, Controls (n=30) significant inverse correlation observed

patients with
this disorder
and to
improve
therapy and
follow-up

measures to
increase dietary
fibre content
and
administration
of mineral oil or
osmotic-type
laxatives
(lactulose or
Lactinol).
Encopresis
defined as non-
voluntary
defecation with
a frequency of
more than twice
weekly in
children older
than 4 years in

7.52 £5.75 (2.4 t0 15.6)
p value NS

-LC:

Patients (n=38)

15.41 + 13.13 (2.4 t0 32)

Controls (n=30)
6.60 + 6.20 (2.4 to 24)

p=0.01

-RS:

Patients (n=38)

24,20 +16.77 (4.8 t0 69.6)

Controls (n=30)
14.96 + 8.70 (2.4 10 19.2)

between total CTT and number of
weekly defecations (correlation
coefficient, r=0.68, p<0.001)

Reviewer comments:
Researchers not blinded

Source of funding: Janssen
Pharmaceutical contributed the material

required to determine the colonic transit
time. No further details provided
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the absence of
any underlying
organic cause
Controls:
normal bowel
habits (between
3 defecations
daily and 3
weekly, without
staring at stool,
and faces of
normal
consistency for
at least 12
months before
the study, no
history of
previous
abdominal/majo
r extra-
abdominal
surgery, not on
medication with
effects on
digestive tract,
normal diet, and
underwent
abdominal
radiography as
part of clinical
study with
normal results

Exclusion
criteria:
Hirschsprung’s
disease, spinal/
anal

p=0.01

Clinical characteristic of the
patients’ group as a function of
colonic transit time:

a) Age at onset of constipation
(y, mean, SD):

-Total CTT within reference
values (n=19): 2.54 (1.18)
-Prolonged total CTT (n=19):
1.77 (0.88)

p<0.05

b) Family history of
constipation:

-Total CTT within reference
values (n=19): 21%
-Prolonged total CTT (n=19):
79%

p<0.01

¢) Abdominal mass

-Total CTT within reference
values (n=19): 60%
-Prolonged total CTT (n=19):
93.8%

p<0.05

d) Encopresis episodes/night
(mean, SD)

-Total CTT within reference
values (n=19): 0.10 (0.44)
-Prolonged total CTT (n=19):
0.60 (0.91)

p<0.05
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malformations, No significant differences

prior surgery of
colon, metabolic
diseases,
mental
retardation

Setting:
gastroenterolog

y outpatients
clinic

found for age at diagnosis,
sex, defecations/week, pain at
defecation, enur