
 

NATIONAL INSTITUTE FOR CLIN
EXCELLEN

ICAL 
CE 

INTERVENTIONAL PROCEDURES PROGRAMME 

Interventional procedures overview of laparoscopic 
live donor simple nephrectomy 

ional Procedures 
l procedure 

previously reviewed by SERNIP. It is based on a rapid survey of published literature, 
cedure by specialist advisors and review of the content of the 

SERNIP file. It should not be regarded as a definitive assessment of the procedure. 

 

This overview was prepared by ASERNIP-S in November 2002 

P

• Laparoscopic live donor nephrectomy (LLDN). 
nsperitoneal simple nephrectomy. 

• Live donor laparoscopic nephrectomy. 
•

society 

 Association of Urological Surgeons. 

The aim of laparoscopic live donor nephrectomy (LLDN) for retrieving kidneys from 
nation process more attractive to potential donors by 

bility of kidneys for 
 renal disease. 

antages 

What the procedure involves 
LLDN can be performed via a retroperitoneal approach or a transperitoneal 
approach. The transperitoneal approach is preferred because it allows more 
laparoscopic working space and also makes it easier to remove the kidney from the 
abdomen through a relatively low-pain, midline incision.2 Usually four ports are 
introduced into the peritoneal cavity for the laparoscope and the dissecting 

Introduction 

This overview has been prepared to assist members of the Intervent
Advisory Committee advise on the safety and efficacy of an interventiona

review of the pro

Date prepared

rocedure name 

• Laparoscopic tra

 Laparoscopic donor nephrectomy. 

Specialty 

• British

Description 

Indications 

live donors is to make the do
decreasing donor morbidity. In turn this should increase the availa
transplantation, the best option for treating patients with end-stage
Kidneys from live donors are also considered to offer recipients more adv
than cadaveric renal transplants.1 
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instruments. A pneumo-peritoneum with CO2 is usually created.3 S
endo

ometimes an 
tch bag is used to deliver the kidney, which enables a shorter midline 

incision.4  

 because the 
 avoiding 

 thors believe that 

n, similar to the 
n’s left hand is 
 viscera, 

and retract the kidney laterally during vessel 
tion and kidney extraction.6 LLDN is now preferred over open live donor 
tomy (OLDN) in some centres.6 

isted 
ally shorter 

 LLDN 
arlier than OLDN donors. Costs were slightly 

r for LLDN and LLDN-HA in one study. No difference was detected between 
 and OLDN for recipient early and late graft function, graft survival and recipient 

LLDN did not appear to have obviously worse results than OLDN although numbers 
tions were small in both groups, and some studies did not 

report their OLDN results for comparison. Recipient complications also appeared to 
 even less reported than the donor complications.  

ontents, 
cience Citation Index using Boolean search terms 

til 
caltrials.gov, 
levant online 

 were 

basis of the abstract containing safety and efficacy data 
parative 

facturer’s 
information were included if they contained relevant safety and efficacy data. Foreign 
language papers were included if they contained safety and efficacy data and were 
considered to add substantively to the English-language evidence base, and could 
be translated in the time available.  

Studies were excluded: if they were historical rather than concurrent comparisons; if 
they did not state that the LLDN procedure was transperitoneal; and if the LLDN 

ca

Only the left kidney is generally removed in the laparoscopic procedure
vessels are likely to be longer than the vessels for the right kidney, thus
potential problems with the recipient’s graft.5  However, some au
concerns about right laparoscopic nephrectomy are no longer justified.7,8 

For hand-assisted LLDN (LLDN-HA), a tranverse Pfannenstiel incisio
LLDN incision, is made in the lower abdomen. The operating surgeo
inserted through the hand-assisting apparatus and used to retract the
expose the renal vascular pedicle 
transec
nephrec

Efficacy 
Donor operating time was usually longer for LLDN (including hand-ass
procedures) than for OLDN. Conversely, donor hospital stay was gener
for LLDN and, in one study, LLDN-HA was significantly shorter than LLDN.
donors generally returned to work e
highe
LLDN
survival, although follow-up is still short.  

Safety 

of individual complica

be similar, but these were

Literature reviews 

Rapid review of literature 
A systematic search of MEDLINE, PREMEDLINE, EMBASE, Current C
PubMed, Cochrane Library and S
was conducted, covering the period from the inception of the databases un
November 2002. The York Centre for Reviews and Dissemination, Clini
National Research Register, SIGLE, Grey Literature Reports (2002), re
journals and the Internet were also searched in November 2002. Searches
conducted without language restriction. 

Articles were obtained on the 
in the form of randomised controlled trials (RCTs), other controlled or com
studies, case series and case reports. Conference abstracts and manu

laparoscopic live donor simple nephrectomy Page 2 of 11 



 

procedure was hand-assisted. Included studies are highlighted in bold in the 
reference list. Studies for which data were not tabulated are listed in the Appendix. 

nd  
Total number of studies:  

• hat compared 
ch with OLDN)  

• Non-randomised comparative studies – 19 (in addition to the studies in the 
iew) 4 included. 

RCTs in progress 

f key efficacy and safety findings 

 nephrectomy. 
 e donor nephrectomy (hand-assisted). 

LD   my . 
pns  statistically nonsignificant. 
TP  transperitoneal. 
[ ]  standard deviation. 
{ }  variance measure not specified.

List of studies fou

 Systematic reviews – 1 (data extracted only from the 10 studies t
LLDN using a transperitoneal approa

systematic rev

None located. 

Summary o
See following tables. 

Abbreviations 
GIA  gastrointestinal anastomosis. 
LD  live donor. 

ve donorLLDN  laparoscopic li
LD -HA ivL N laparoscopic l

O N open live donor nephrecto
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Table 2 Summary of key efficacy and safety findings 
 

Study details  Key efficacy findings Key safety findings Appraisal/comments 

orted 
e seri

stu

= 2
= 6

in any 
es or 

es) 

 
 

of P
li
la
s
la
in
fo
 

oten
kely t
cked
hould
ck of
appr
r so

tco

tial
o b
po
th
ig
pr
e 

 for bi
e unde
wer to 
y exis
rous 
te or
utcom

e meas

as: OL
rreport
detect 
 short
udy d

s in s

es an

DN c
ed; s

ny 
follo
sig

 no statistical testing d
me

omplic
mall st
differe

-up t
s; 

tudie

eir v

io
die
es

o
m
o
  

bj
e
ut

ecti
asu
o

e, a
eme
es i

lt
n

n 

g
as

me

h 
 
 

le
ap
st

ss
p

ud

 
lie
ie

str
d
s

in
 t
. 

ent 
 OLD  

Systematic review 
Merlin et al. 20009,10  
 
Australia 
 
10 studies (relevant to this 
overview) – all nonrandomised, 
mixed concurrent and 
retrospective comparisons 
 
Selection criteria: all forms of 
LLDN, but data extracted only 
for the 10 studies comparing 
LLDN with OLDN for the 
purposes of this overview  
 
Follow- p: ranged from 
6 months to 2 years (when 
stated)  
 
 

Donor operating times (4 studies) – OLDN 
statistically significantly shorter than LLDN in 3 
studies, with no statistically significant difference 
found in the fourth study 
Donor analgesia (3 studies) – analgesia 
amount or duration was significantly less for 
LLDN than OLDN 
Donor hospital stay (6 studies) – statistically 
significantly less for LLDN than OLDN in five 
studies (LLDN range of means 2.2–3.1 days; 
OLDN 3.8 –5.7 days) 
Donor resumption of employment (5 studies) 
– more rapid for LLDN than OLDN in all five 
studies (LLDN range of means 2.3–3.9 weeks; 
OLDN 5.3–7.4 weeks) 
Donor conversion rates (5 studies) – 0%, 0%, 
5.7%, 8.3%, 13.3%  
Recipient creatinine levels (3 studies) – no 
statistically significant difference found between 
LLDN and OLDN (at 3 and/or 12 months)  
Recipient delayed graft function (4 studies) – 
no statistically significant difference found 
between LLDN and OLDN in 2 studies; statistical 
testing not conducted in the other 2 studies 
Recipient graft survival (6 studies) – no 
statistically significant difference found between 
LLDN and OLDN in 4 studies; statistical testing 
not conducted in the other 2  
Recipient survival (3 studies) – no statistically 
significant difference found between LLDN and 
OLDN in 3 studies 

Donor mortality – none rep
the comparative studies, cas
case reports 
 
Donor complication rates (5 di
study     LLDN             OLDN  
1          11% (n = 9)     15% (n 7)
2          14% (n = 70)   35% (n 5)
3            5% (n = 19)     0% (n = 20) 
4           17% (n = 12)    5% (n = 21) 
5           20% (n = 30)    3% (n = 30) 
 
 
Donor blood loss (3 studies) 
no clinically significant differences 
between LLDN and OLDN 
 
Recipient ureteral complication rates (3 
studies) 
LLDN: ranged from 3.3% to 10.8% 
OLDN: ranged from 3.0% to 6.3% 
 
 
 

at ns 
u s 

 a nc  
 e t,  w imes; 
 r o st e n
o ia one
m o e o  s s.  

Ou m ur d th alidity:  
most outcomes appeared to be reasonably 

v hou g
r t w o N

c m so
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Study details  Key efficacy findings Key safety findings Appraisa ommel/c nts 
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Non-randomised comparative studies 
Hawasli et al. 200111 
 
USA  
 
January 1997 to February 
2000 
 
59 donors: 30 LLDN; 29 
OLDN  
 
46 recipients (*see 
Appraisal/comments): 24 
LLDN; 22 OLDN  
 
 
Selection criteria: not stated 
 
Follow up: not stated 
 
 
 
 
 
 
 
 
 

Donor operating time, mean (hours:mins) 
LLDN 3:01 (range 1:54–5:21) 
OLDN 2:30 (range 1:55–2:59) 
 
Donor hospital stay, mean (days) 
LLDN 1.3 (range 1–3) 
OLDN 4.1 (range 3–7) 
p < 0.001 
 
Donor return to work, mean (days)  
LLDN 14.8 (range 7–30) 
OLDN 28.4 (range 7–100) 
p < 0.01 
 
Donor pain – OLDN patients needed an epidural 
catheter; LLDN patients required only intramuscular or 
oral analgesia  
 
Donor conversions from LLDN to OLDN: 1 (3.3%) – to 
control bleeding 
 
Recipient creatinine level at 1 month was similar for 
LLDN and OLDN patients  
 
Recipient kidney function – all kidneys in both groups 
functioned immediately postoperatively, none suffered 
from acute necrosis and no kidneys were lost post-
transplantation 

Donor complications
LLDN:  
2 (6.7%) intraoperativ d   
no ureteral complicati
4 (13.3%) postoperat a

• 1 pancreatitis,
• 1 flank ecchy , 
• 2 wound haem t

 
OLDN:  
no intraoperative or urete l 
complications 
4 (13.8%) postoperative comp ation

• 1 incisional hernia  
• 1 pneumothorax  
• 2 atelectasis 

 
Donor blood loss
LLDN: 125 (10–200
OLDN: 130 (25–350
 

Potential for ias: patients were 

O  L a t L
o li o h ro ve
u L  ica we th  
r a o ive t re

O om me re  their al   
Alth ugh mo tcome meas
pp re to bjectiv  some ere 
at red i y N a  OLD  
ati ts ee ve). 

Oth  c m s: *13 recipients either 
eq ired re-o ration or were diagnosed 

with vascular rejection; all LLDN 
perf  an e ed 
laparo c e
stated  

Montgomery et al. 200112 ;  
Ratner et al. 20004  
 
USA 
 
January 1995 to July 1999 
 
Recipients: 248–200 LLDN; 
48 OLDN 

Donor conversion rate  – 5 (10%) 
 
Recipient hospital stay – median was 7 days for both 
LLDN and OLDN groups 
 
Recipient acute rejection (first month)   
LLDN (n = 110): 30.1% 
OLDN (n = 48): 31.3%, pns 
 

Donor complications 
LLDN: 34 (17%) 
OLDN: not stated 
 
Specific complications for LLDN: 
4 retroperitoneal haematoma (1 
required reoperation), 2 splenic 
capsule injury, 6 wound complications, 
5 thigh paresthesia, 2 pneumonia, 3 

Potential for bias: retrospective review 
of all living donor nephrectomies; the 
majority of OLDN were performed early 
in the study period, and the LLDN later, 
so this is partly an historical 
comparison. 
 
Outcome measures and their validity: 
Most outcome measures appeared to 
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Selection criteria: all 
paediatric and adult LD 
recipients during the study 
period  
 
Follow up: 3 years 
 

Recipient graft loss 
LLDN: 8 (16%) (*see Appraisal/comments):  – 3 
secondary to vascular thrombosis, 2 rejection, 1 
haemolytic uremic syndrome, 1 cholesterol emboli, 1 
patient non-compliance 
OLDN: 4 (8.3%), pns 
 
Recipient graft function  
LLDN – creatinine clearance at 36 months 69.3 [27.2] 
ml/min 
 
 

bowel injury (1 delayed open ir), 1 
epigastric artery injury, 1 
thrombophlebitis, 4 o
– early (1 stapler ma n G
malfunction, 1 renal ar o of
pneumoperitoneum) sf
 
Recipient deaths 
LLDN: 7 (14%) – 4 sepsis, 2 
cardiovascular, 1 haemor a
OLDN: 1 (2.1%) – 1 sepsi
 
Recipient ureteral complicat ns 
LLDN 13 (26%) 
OLDN 3 (6.3%) 

 ob ive, al ough not al
 complications) w re 

n wa
t i ll

h c s: *all 3 gr  l
s r r sis occurr w
n n f kidneys (a o
li  t omb is was du  sh

e l vei and now a oid usi
right kid y ble)  
Authors make the observat n that 
LLDN a increased the nu bers o
peop prepared to make live kidne
dona ns 

Ruiz-Deya et al. 200113,  
Slakey et al. 200214 
 
USA 
 
Dates: not stated, but LLDN 
was introduced in 1997 and 
LLDN-HA in 1998 
 
Donors (and recipients): 48  

• 11 LLDN (TP)  
• 23 LLDN-HA  
• 14 OLDN 

 
 
Selection criteria: donors 
with more than 1 year follow 
up and complete charts 
 
Follow up: 1 year 
 

Operating time, mean (hours)  
LLDN (TP) 3.59 [0.2] 
LLDN-HA 2.75 [0.2] 
 
Donor conversion rates – 1 LLDN-HA 
 
Donor pain – none of the LLDN (TP or HA) patients 
required parenteral narcotics   
 
Donor hospital stay (days) 
LLDN (TP) 1.6 [1.3] 
LLDN-HA 2 [0.1] pns 
 
Recipient serum creatinine – similar in all 3 groups at 
12 months 
 
Recipient graft function – all grafts harvested 
laparoscopically functioned well 
 
Recipient graft rejection – acute 
LLDN (TP) 1 (9%) 
LLDN-HA 4 (17%)  
OLDN 2 (14%) 

Donor complications 
LLDN-HA 

• 1 adrenal vein injury, not 
repairable endoscopicall
was converted to open 

• 2 postoperative ileus  
LLDN (TP) –  

• 1 deep venous thrombos
• 1 incarcerated hernia 

 
Donor blood transfusions – non
required in any of the 3 groups 
 
Recipient ureteral complications – 
none reported for any of the 3 groups 

bias: Laparoscopic 
procedures were consecutive; method 

 all ating 
O as n  s
n gr

O o a r 
eas e ea

b j althou  O  
w o t repor d 
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Recipient graft rejection – chronic 
LLDN (TP) 1 (stabilised by adjusting immunosuppression)  

Velidedeoglu et al. 20026; 
Velidedeoglu et al. 200115 
 USA 
 
Donors (and recipients): 150  
• 50 OLDN  
• 40 LLDN  
• 60 LLDN-HA 
 
Dates: June 1997 to May 
2001 
 
Selection criteria: not stated 
 
Follow up: probably 6 weeks  
 

Donor operating time (mins) – based on 125 donors only 
OLDN: 185 {5.7} (n = 50) 
LLDN: 258 {5.4} (n = 40) 
LLDN-HA: 260 {7.1} (n = 35) 
p < 0.001 (OLDN compared with either LLDN or LLDN-
HA)  
 
Donor length of hospital stay (days) 
OLDN: 4.4 
LLDN: 3.2 {0.2} 
LLDN-HA: 2.6 {0.1} 
p < 0.001 (OLDN compared with either LLDN or LLDN-
HA) 
 
Donor conversion 
LLDN 3/40 (7.5%) 
LLDN-HA 1/60 (1.7%) 
 
Recipient graft function 
mean serum creatinine less than 1.5 (units not given) for 
all groups by 6 weeks  
 
Costs -–11% greater for LLDN and LLDN-HA than for 
OLDN 

Donor complications 
OLDN:  

• 1 arterial injury  
• 1 reoperation for sponge 

removal 
LLDN:  

• no complications 
LLDN-HA:  

• 2 mild postoperative ileus  
• 1 kidney suffered an arterial 

intimal injury 
 
Donor blood loss, mean (ml) 
LLDN + LLDN-HA: 118.5 {11.3} range 
50-1100) 
 
Recipient complications 
OLDN: 1 thrombosis of the renal vein 
LLDN: 1 thrombosis of the renal artery 
(needed to remove graft 2 days after 
transplantation); 2 urine leaks 
LLDN-HA: 1 death (pulmonary fibrosis) 

P ia b g
i fo 3 g tro
e re  – n wh

w e ial; t d 
a s e ed  th
ro , althou a or

ap scopic pr ure we ffe
mai y on renal a erial nat y; n
es s presented for all grou s; 

Other comment  All laparo copic
procedures were for left kidneys. 

prese e as
r  wi
a e the 
sed   h ve 
wn . m a a ng 
ver m
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Specialist Advisor’s opinions 

om consultants who have been nominated by their 
Specialist Society or Royal College. 

ere quicker 

rgery. The other Advisors did not raise 

The Specialist Advisors considered the main safety concerns to be bleeding, injury to 

surgery. 

Issues for consideration by IPAC 

No further issues noted. 
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Appendix: Additional studies not included in the 
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