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Abstract
Objective: The basic idea of introducing laparoscopy in living donor nephrectomy was to obtain a

potential reduction in incision-related morbidity while providing at least the same level of operative
security. This study is focusing on technical aspects, outcome, results and possible current concerns of
laparoscopic donor nephrectomy.

Material and Methods: From January 2001 to December 2006, 115 consecutive patients (56 open
and 59 laparoscopy) underwent living donor nephrectomy at Siriraj hospital. The open and laparoscopic
procedures were compared in the following categories: patientûs characteristics, surgical outcomes, warm
ischemic time and graft function. Here we review the current evidence for laparoscopic donor nephrec-
tomy available in the literature.

Results: Laparoscopic donor nephrectomy was successfully done in 56 (94.9%) cases. The mean
operative times (329+51 vs 220+50 minutes, p<0.001) and warm ischemic time (180+74 vs 114+112
seconds, p<0.001) were longer in the laparoscopic than in the open group.  However, the mean length of
hospital stay was significantly shorter in the laparoscopic than the open group (p=0.018). For the graft
outcome, there were 6 (10%) vs 5(9%) instances of slow or delayed graft function among the recipients
in laparoscopic vs the open group. One year graft survival rates were comparable between the two groups
(94.3% vs 98.2% p=0.80).

Conclusion: According to our results and the results available in the literature, laparoscopic living
donor nephrectomy is safe when performed with sufficient experience. However large-scale, prospective
comparative studies with adequate follow-up will help to define the exact role of this procedure in renal
transplantation.
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Introduction
Kidney transplantation is considered the defini-

tive treatment for patients with end-stage renal
disease. The number of patients awaiting transplan-
tation has in the past for exceed the number of
cadaveric organ available. Despite efforts to increase
the numbers of decreased donors including accep-
tance of extended criteria donors, there is an at least
persisting if not increasing discrepancy between
cadaveric organs available for transplantation. Living
donor kidney transplantation (LDKT) has emerged
as an excellent alternative to cadaveric donor since
the first live donor nephrectomy was successfully
performed in 1952[1]. Increased use of living donor
nephrectomy in recent years has counteracted the
shortage of cadaveric renal donors; in 2001, for the
first time, there were more living organ donors in the
United States than decreased organ donors (http://
www.unos.org). Scandinavian countries have the
highest ratio of living donors in Europe.  In Thailand,
all 29 centers performing kidney transplantation also
perfor-med LDKT. In 2007, Siriraj hospital transplant
unit performed 51 LDKT, representing 56% (51/90)
of all KT. Kidney transplant recipients from living
donors have shorter time on dialysis, acceleration of
damages to the cardiovascular system is prevented,
and overall health-related quality of life is improved,
when compared to recipients from deceased
donors. Although advances in understanding trans-
plant immunology and the development of new drugs
have improved patient and graft survival, live dona-
tion  remains the single most consistent factor af-
fecting long-term survival. Living donor nephrectomy
is a unique operative situation in which a healthy
indivi-dual puts him or herself at risk of having a
major operation to aid a sick person. When
performed by conventional open incision, living
donor nephrectomy is, from the technical standpoint,

a rather straight forward procedure for well-trained
transplant surgeons and is considered to be safe in
properly investigated and selected patients. Relevant
complications occur in less than 5% of the patients,
and mortality rate is less than 0.14%[2,3,4]. However,
it is associated with significant morbidity of the  donor,
including perio-perative risks, perioperative discom-
fort, hernia, chronic incision pain and a long conva-
lescence. Laparoscopic donor nephrectomy (LDN)
was first described in 1995 by Ratner et al.[5], in an
attempt to reduce the donor morbidity associative
with open donor nephrectomy (ODN), while at the
same time hoping to mimic the good long-term
results for the recipient. However these laparoscopic
procedures are technically demanding, and are
characterized by long learning curves and the possi-
bility of life-threatening complications[6].

Laparoscopic donor nephrectomy had been
performed at Division of Urology Siriraj hospital since
August 2001, and we report our initial experience of
surgical results in donor and the outcomes in
recipients. Here we review the current evidence for
LDN in terms of both donor safety and graft efficacy.

Preoperative evaluation
The evaluation before LDN is the same as for

ODN; the absolute contraindications for renal trans-
plantation are the same for ODN and LDN. Previous
abdominal surgery may make LDN more difficult,
especially via the transperitoneal route. Multiple
vessels are not a contraindication to LDN. Suitable
donors undergo an arteriogram by way of femoral
puncture, computerized tomographic angiography
(CTA) or magnetic resonance angiography (MRA) to
evaluate the kidney, ureter and vascular supply. CTA
and MRA are preferred by most centers over formal
arteriography, which is uncomfortable, cumbersome,
and more inconvenient for the donor. The renal
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vasculature is accurately imaged with either CTA or
MRA. Three-dimensional reconstructions contribute
to the sensitivity of these studies.  Recently our cen-
ter used this technique for preoperative evaluation
(Fig 1).

Technical aspects of LDN
For laparoscopic and open techniques, several

surgical approaches have been described. The
currently used technical variations in laparoscopic
surgery comprise of transperitoneal or retroperitoneal
approach, the use of hand assistance with or with-
out specific device, and robotic assistance.

Retroperitoneal vs transperitoneal access
A retroperitoneal or transperitoneal approach

may be utilized, depending on the preference of the

surgeon, the habitus of the patient, and the renal
anatomy. The theoretical advantage of the retroperi-
toneal approach is the avoidance of post operative
bowel obstruction, but the workspace is limited
compared to the transperitoneal access. Although
authors who are performing retroperitoneoscopic LDN
describe the method as being safe and promissing,
only few prospective studies with patients included
up to n=29 exist[7,8,9]. No data from randomized
trials exist concerning retroperitoneoscopic LDN.

Totally endoscopic vs hand-assisted LDN
These two technique differ in the timing and

possible location of the incision for removal of the
kidney. Without hand-assist the incision for kidney
extraction is not made until the kidney is completely
mobilized. Immediately before division of the renal

Fig 1  A three-dimensional reconstruction of CTA demonstrates renal arterys and veins.
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vessels a 7 to 10 cm. abdominal incision, commonly
lower midline or Pfannenstiel, is created for retrieval
of the kidney. The free kidney is withdrawn from the
abdomen by hand or with a 15-mm endocatch
device (retrieval bag) inserted through a port placed
in the abdominal or suprapubic incision. With the
hand-assisted transabdominal procedure, a hand port
is placed early in the surgery, usually by way of
midline incision, and a hand is used throughout for
dissection, palpation, and retraction. Advocates of
hand assistance are convinced that it is faster, easier
to learn, and that it adds on intraoperative safety.
Reduction in operating time obviously reduces time
of exposure of the kidneys to pneumoperitoneum,
which has negative effects on the hemodynamics,
which may affect primary graft function. However,
until now, no evidence is available that, with çhand
assistanceé in LDN, a clinically significant reduction
in injury to the graft can be achieved. Some authors
not only report reduced intra-and post operative
bleeding episodes in hand-assisted LDN, but also
higher incidences of complications like bowel
obstruction are described[10,11]. There are no major
studies available comparing hand-assisted and total
LDN. However, this approach may not be easily
translated to donor nephrectomies as the objectives
of nephrectomy differ by indication for the proce-
dure.

Robotic assistance in live donor nephrectomy
There are only few descriptions on robotic-

assisted LDN which performed in few centers with
good initial results[12]. The argument for using
robotic-assisted LDN is the better length of dissected
vessels obtained due to the dexterity offered by the
robot, and therefore improved quality of allograft.
Robotics is not generally available, is expensive, and
adds on complexity. Larger series are awaited.

Technique and results for LDN at Siriraj
hospital

We perform a totally transperitoneal LDN in a
technique which is based on the initially proposed
technique[5]. However hand assisted LDN was used
in selected cases in the early experience of our  series.
The side of nephrectomy depends on the separately
measured renal function and vascular anatomy as
evaluated by CTA. Usually, the inferior functionary
kidney and/or the kidney with a single arterial supply
is removed. In patients with regular anatomy,
left-sided nephrectomy is preferred. The entire proce-
dure is performed only with laparoscopic instruments.
Only after a completed dissection of the kidney,
a low Pfannenstical incision. Hand assistance
(without introduction of a hand port) was used only
for the extraction of the kidney [Fig 2].

We have offered LDN since August 2001. Over
this time period (August 2001 to February 2009) 113
living donor nephrectomy were performed. Over that
time period we continued to perform ODN (Fig 3)
according to donor preference and the availability of

Fig 2 Intraoperative picture shows port positions and
small Pfannenstiel incision for retrieval of the
kidney.
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laparoscopic surgeons. From January 2001 to
December 2006, We reviewed the clinical outcomes
of 115 consecutive LDKT (56 open and 59 laparos-
copy) performed at division of urology Siriraj
hospital to determine whether the type of donor
nephrectomy, laparoscopy versus open, affects the
operative outcomes and graft function[13].

Laparoscopic donor nephrectomy was success-
fully performed in 56 (94.9%) cases and converted
to open in 3 (5.1%) cases due to renal vein injury

and intraoperative bleeding. The demographic data
in terms of patientûs age, sex were similar in the two
groups.  The mean operative times (329+51 vs. 220+50
minutes, p=<0.001) and warm ischemic time (180+74
vs. 114+112 seconds, p=<0.001) were longer in the
laparoscopic than in the open group. There was no
statistically significant difference in mean estimated
blood loss (278+351 vs. 366+454 ml, p=0.7), mean
time for resuming oral intake (0.92+0.33 vs. 1.07+0.42
days, p=0.052) and indwelling urinary catheter time
(3.01+1.27 vs. 2.89+0.91 days, p=0.87) between the
open and the laparoscopic groups. However, the mean
length of hospital stay was significantly shorter in
the laparoscopic than the open group (p=0.018). For
the graft outcome, there were 6(10%) vs. 5(9%)
instances of slow or delayed graft function among
the recipients in laparoscopic vs. the open group.
The recipient mean calculated GFR of the laparo-
scopic and the open groups at 1 week and at 1 year
were 51.03+23.80 vs. 54.54+23.12 ml/min (p=0.57)
and 98.58+35.76 vs.100.93+38.32 ml/min (p=0.77),
respectively. One year graft survival rates were
comparable between the two groups (94.3% vs.
98.2%, p=0.80). (Fig 4)

Fig 3 Intraoperative picture shows a large flank
incision in ODN

Fig 4 One year graft survival rates according to surgical procedure.

Survival Functions
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Results of laparoscopic vs conventional
open donor nephrectomy: external evidence.

Donor factors
Safety
Although in two recent reviews published by

Handschin[2] and Tooher [3] conclude that LDN is as
safe as ODN, donor deaths after LDN because of
gas embolism and hemorrhage are described[14,15].
However for ODN 5 donor deaths had occurred
among 19,368 LDKT and estimated that the
perioperative mortality associated with ODN in the
USA was at least 0.03%[16]. In general, safely in
very experienced hands seems to be equal or even
better after LDN, and the rate of incision related
complications is less when compared with ODN.

Conversion rates
Reported conversion rates for LDN are

0-13.3%[3]. Reasons for conversion were vascular
injuries, difficult kidney exposure or an obese donor,
vascular staple malfunction and splenic and bowel
injuries.

Operative parameters
A meta-analysis reported by Nanidis[17] con-

cluded that total blood loss was significantly lower
in the LDN including Hand assisted group compared
with ODN by 74.23ml. (p<0.001).  Both operative and
warm ischemic times were significantly shorter in
ODN group by 51.92 minutes (p<0.001) and 102.01
seconds (P<0.001), respectively.

Postoperative complications
Gastrointestinal complications interms of bowel

injury, bowel obstruction, internal hernia and pancrea-
titis were more common with LDN. On the other
hand, pulmonary complications, as well as thrombo-

tic complications were more common with ODN.
Wound complications including wound infection or
abscess, wound hematoma or seroma and incisional
hernia, were reported in patients with ODN.

Proper selection of nephrectomy side
Traditionally, the left kidney has been preferred

for organ donation, as the available renal vein length
is longer. A major concern about right kidneys is
technically more difficult. At one time, right side
renal donation was considered only in instances of
disparate renal size or function, or abnormal vascula-
ture to the preferred left kidney. In a recent prospec-
tive study, Kay et al, compared the anatomy and
function of right and left kidneys retrieved by LDN[18].
Left kidneys had longer renal veins (38 vs 27mm,
p<0.05), although there were no differences in arterial
length. Three of 18 right kidneys (17%) required bench
renal vein lengthening using recipient saphenous vein
grafting. The functional results of right and left kidneys
were equal. At the moment, there are no relevant
arguments against laparoscopic right donor nephrec-
tomy.

Multiple vessels
Multiple renal vessels are not contraindications

for LDN. There are several studies showing no
differences between donor and recipient outcome if
more than one artery or vein were present[19,20,
21,22]. Overall; ODN and LDN can be performed
safely also in donors and recipients if multiple vessel
exist and when proper vascular techniques for back
table reconstruction including all small accepony
vessels are applied

Learning curve
Exact effects, risks and limitations of learning

curves in LDN are difficult to estimate. LDN is surely
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the more demanding and challenging procedure than
ODN. Descriptions vary from 20% major complica-
tions during the first 50 cases and 6%  during cases
200-250[23] to 30% major complications during the
first 30 laparoscopic cases with no complications
during the next 50 LDN[24], but there are also re-
ports of series without an apparent learning curve
effect[25].

Reconvalescense and quality of life
The necessary amount of pain medication and

the time it has to be supplied is reduced after LDN.
Return to the usual activities such as driving a car or
return to work is accelerated by at least 1 week.
Hospital stay can be reduced when economically
desirable by 1-2 days[2-4]. Perry et al.[26] evaluated
pain and health related quality of life after surgery
between patients undergoing LDN and miniincision
ODN. The mean bodily pain score at all times after
surgery were significantly less in the LDN group. The
mean physical functioning score and emotional score
significantly favoured the LDN group.

Cost implications
LDN has the potential to be more expensive

due to the longer surgery and the use of  disposable
instruments. In developing countries the use of
reusable laparoscopic instruments such as trocars
has lowered the cost of LDN considerably[27].
However, the shorter hospital stay and return of the
donor to work earlier should negate the cost. Because
live donor nephrectomy imposes both a health and
financial cost on the otherwise healthy donor, cost
studies comparing ODN and LDN should ideally
include both direct and indirect costs, as well as
benefits both to the donor and recipients.

Recipient factors

Graft loss and injury due to technical prob-
lems.

Single graft loss due to technical problem was
reported following ODN. On the other hand, at least
15 graft losses due to technical problem, following
LDN were recorded[28]. The most common factor
was vascular complications thought to arise from
technical errors in handling a short renal vein with
thin walls that was prone to dehiscence[29]. One
graft loss was reported due to fracture of the graft
during manipulations by the EndocatchTM bag[30].
In a series of 738 LDNs Jacobs et al. reported that
the endovascular stapler created 37 extra arteries
for implantation in cases with a short common stem
of the main renal artery[31].

Graft functions
The initial concerns about LDN and the recipi-

ent outcome were the longer operative duration and
the pneumoperitoneum, resulting in problems with
graft functioning. During early experience with LDN
increased warm ischemia time resulted in an increased
proportion of delayed graft function. With increased
experience LDN and ODN have shown comparable
graft function at short-term follow up. One study[32]
evaluated factors related to potential delayed graft
function after LDN. Identified variable included
recipient age, human leukocyte antigen (HLA) mis-
matched donor-recipient pairs, ischemia time, and
transplantation of kidneys from a female donor into
a male recipient. No variables associated with the
laparoscopic technique itself were associated with
poor graft function.  In randomized trial [27] comparing
ODN and LDN, graft function was no different between
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the groups, as measured by the serum creatinine
level.  Graft survival (93.8% in LDN and 92.7% in
ODN) and recipient deaths were also not significantly
different (two LDN vs three ODN) at a follow up of
1 year.

Discussion
In the two recent systemic review published by

Handshin[2] and Tooher[3], have demonstrated the
safety of LDN as the primary means of procurement
from live donors.  Since then, three further RCT have
been published[22,27,33]. Unfortunately, due to relative
small numbers of patients included, heterogeneity of
variations on how main postoperative  endpoints were
evaluated, no substantial definitive evidence espe-
cially regarding the end point donor safety was added
by their RCT. Our experience have shown signifi-
cantly shortened hospital stay and equivalent graft
function with LDN compared with ODN.

However, LDN is still perceived as an experi-
mental method at several major centers around the
world. A recent survey of 131 transplantation cen-
ters, which collectively account for greater than 70%
of the transplantation volume in 12 European
countries, found that only 40% of all live donor
nephrectomies were performed laparoscopically[34].
A higher rate of adoption ranging from 67% to 84%,
has been reported in the US[35]. As our knowledge
only 3 of 29 centers perform LDN in Thailand. The
reasons cited for not offering LDN include perceived
poorer graft quality, higher donor complication rates,
lack of evidence of benefit, higher cost, and a steep
learning curve. In our first 59 laparoscopic donor
nephrectomies demonstrated equivalent graft
function and similar rates of slow or delayed graft
function comparable to the ODN. A lack of surgeon
experience is also an important factor limiting the
adoption of LDN. Nevertheless, donor mortality has

remained very low since the development of this
procedure-comparable to that of the open approach
and morbidity has decreased as surgeons have gained
experience[36].  In our center, surgeons started LDN
after gained more experience in laparoscopic abla-
tive nephrectomy.

As the rate of end stage renal disease increase,
there is a need for the donor pool to be widened.
Living related donors still represent the largest
potential source of transplantable kidneys. Decrea-
sing surgical morbidity can incentivize there donors.
Indeed, a study from Johns Hopkins University found
that 47% of donors would not have donated kidneys
if LDN was not available[37]. It should be the mis-
sion of centers without LDN experience to find ways
to safely introduce this approach into their program.
We must continue to seek out ways to further
decrease morbidity for our kidney donors.

Conclusion
LDN continues to develop as an alternative to

ODN; LDN is certainly better than ODN in term of
blood loss, analgesic requirement, hospital stay,
convalescence and cosmesis. The longer surgery and
warm ischemic time are factors that count againt it,
although in the short term these have failed to have
any effect on recipient outcome or graft survival.
Donor satisfaction remains higher with LDN. Although
the number of centers that perform laparoscopic
donor nephrectomy increases, most centers still
practice open donor nephrectomy. Open techniques
will probably remain their place in the surgical
armamentarium because the majority of transplant
centers perform a small number of live donor
nephrectomies only. It seems critical to have gained
procedure related learning experience before
performing LDN indepently.



The Thai Journal of    UROLOGY 51Vol. 29 No. 2  December 2008

References
1. Guild WR, Harrison JH, Merrill JP, Murray J. Successful homotransplantation of the kidney in an identical twin. Trans Am Clin

Climatol Assoc 1955-1956; 67: 167-73.

2. Handschin AE, Weber M, Demartines N, Clavien PA. Laparoscopic donor nephrectomy. Br J Surg 2003; 90(11): 1323-32.

3. Tooher RL, Rao MM, Scott DF, Wall DR, Francis DM, Bridgewater FH, et al. A systematic review of laparoscopic live-donor
nephrectomy. Transplantation 2004; 15; 78(3): 404-14.

4. Merlin TL, Scott DF, Rao MM, Wall DR, Francis DM, Bridgewater FH, et al. The safety and efficacy of laparoscopic live donor
nephrectomy: a systematic review. Transplantation 2000; 70(12): 1659-66.

5. Ratner LE, Ciseck LJ, Moore RG, Cigarroa FG, Kaufman HS, Kavoussi LR.  Laparoscopic live donor nephrectomy. Transplantation
1995; 60(9): 1047-9.

6. Subramonian K, DeSylva S, Bishai P, Thompson P, Muir G. Acquiring surgical skills: A comparative study of open versus
laparoscopic surgery. Eur. Urol. 2004; 45: 346-51.

7. Rassweiler JJ, Wiesel M, Carl S, Drehmer I, Jurgowski W, Staehler G.  Laparoscopic liver donor nephrectomy. Personal experiences
and review of the literature. Urologe A 2001; 40(6): 485-92.

8. Wadstrom J, Lindstrom P. Hand-assisted retroperitoneoscopic living-donor nephrectomy: initial 10 cases. Transplantation 2002;
73(11): 1839-1840

9. Ng CS, Abreu SC, Abou El-Fettouh HI, Kaouk JH, Desai MM, Goldfarb DA, et al. Right retroperitoneal versus left transperitoneal
laparoscopic live donor nephrectomy. Urology 2004; 63(5): 857-61.

10. Ruiz-Deya G, Cheng S, Palmer E, Thomas R, Slakey D. Open donor, laparoscopic donor and hand assisted laparoscopic donor
nephrectomy: a comparison of outcomes. J Urol 2001; 166(4): 1270-73.

11. Matas AJ, Bartlett ST, Leichtman AB, Delmonico FL. Morbidity and mortality after living kidney donation, 1999-2001: survey of
United States transplant centers. Am J Transplant 2003; 3(7): 830-34.

12. Finley DS, Nguyen NT. Surgical robotics. Curr. Surg. 2005; 62: 262-72.

13. Taweemonkongsap T, Srinualnad S, Amornvesukit T, Pornpong C,  Agadmeck S,  Nualyong C. Comparable kidney transplant
outcomes in laparoscopic vs open living donor nephrectomy: Siriraj experience. The 10th Congress of Asian Society of Transplan-
tation 2007 December 1-4; Pattaya, Thailand. Abstract 232.

14. Martay K, Dembo G, Vater Y, Charpentier K, Levy A, Bakthavatsalam R, et al. Unexpected surgical difficulties leading to
hemorrhage and gas embolus during laparoscopic donor nephrectomy: a case report. Can J Anaesth 2003; 50(9): 891-4.

15. Boghossian T, Henri M, Dube S, Bendavid Y, Morin M. Laparoscopic nephrectomy donor death due to cerebral gas embolism in
a specialized transplant center: risk zero does not exist. Transplantation 2005; 79(2): 258-9.

16. Najarian JS, Chavers BM, McHugh LE, Matas AJ. 20 years or more of follow-up of living kidney donors. Lancet 1992; 340: 807-
10.

17. Nanidis TG, Antcliffe D, Kokkinos C, Borysiewicz CA, Darzi AW, Tekkis PP, et al. Laparoscopic versus open live donor nephrectomy
in renal transplantation: a meta-analysis. Ann Surg. 2008; 247(1): 58-70.

18. Kay MD, Brook N, Kaushik M, Harper SJ, Bagul A, Nicholson ML. Comparison of right and left laparoscopic live donor nephrec-
tomy. BJU Int 2006; 98(4): 843-4.

19. Hsu TH, Su LM, Ratner LE, Trock BJ, Kavoussi LR. Impact of renal artery multiplicity on outcomes of renal donors and recipients
in laparoscopic donor nephrectomy. Urology 2003; 61(2): 323-7.

20. Oh HK, Hawasli A, Cousins G. Management of renal allografts with multiple renal arteries resulting from laparoscopic living donor
nephrectomy. Clin Transplant 2003; 17(4): 353-7.

21. Wolf JS Jr, Merion RM, Leichtman AB, Campbell DA Jr, Magee JC, Punch JD, et al. Randomized controlled trial of hand-assisted
laparoscopic versus open surgical live donor nephrectomy. Transplantation 2001; 72(2): 284-90.



«“√ “√      ¬Ÿ‚√52 ªï∑’Ë 29 ‡≈à¡∑’Ë 2  ∏—π«“§¡ 2551

22. Kok NF, Lind MY, Hansson BM, Pilzecker D, Mertens zur Borg IR, Knipscheer BC, et al. Comparison of laparoscopic and mini
incision open donor nephrectomy: single blind, randomised controlled clinical trial. BMJ 2006; 333(7561): 221.

23. Jacobs SC, Cho E, Dunkin BJ, Flowers JL, Schweitzer E, Cangro C, et al. Laparoscopic live donor nephrectomy: the University of
Maryland 3-year experience. J Urol 2000; 164(5): 1494-9.

24. Leventhal JR, Deeik RK, Joehl RJ, Rege RV, Herman CH, Fryer JP, et al. Laparoscopic live donor nephrectomy-is it safe?
Transplantation 2000; 70(4): 602-6.

25. Rawlins MC, Hefty TL, Brown SL, Biehl TR. Learning laparoscopic donor nephrectomy safely: a report on 100 cases. Arch Surg
2002; 137(5): 531-4.

26. Perry KT, Freedland SJ, Hu JC, Phelan MW, Kristo B, Gritsch AH, et al. Quality of life, pain and return to normal activities following
laparoscopic donor nephrectomy versus open mini-incision donor nephrectomy. J Urol 2003; 169: 2018-21.

27. Simforoosh N, Basiri A, Tabibi A, Shakhssalim N, Hosseini Moghaddam SM. Comparison of laparoscopic and open donor
nephrectomy: a randomized controlled trial. BJU Int 2005; 95: 851-5.

28. Shokeir, AA. Open Versus Laparoscopic Live Donor Nephrectomy: A Focus on the Safety of Donors and the Need for a Donor
Registry. J Urol 2007; 178(5): 1860-6.

29. Buell JF, Hanaway MJ, Potter SR, Koffron A, Kuo PC, Leventhal J, et al. Surgical techniques in right laparoscopic donor
nephrectomy. J Am Coll Surg 2002; 195(1): 31-7.

30. Simon SD, Castle EP, Ferrigni RG, Lamm DL, Swanson SK, Novicki DE, et al. Complications of laparoscopic nephrectomy: the
Mayo clinic experience. J Urol 2004; 171(4): 1447-50.

31. Jacobs SC, Cho E, Foster C, Liao P, Bartlett ST. Laparoscopic donor nephrectomy: the University of Maryland 6-year experience.
J Urol 2004; 171(1): 47-51.

32. Abreu SC, Goldfarb DA, Derweesh I, Modlin C, Krishnamurthi V, Novick AC, et al. Factors related to delayed graft function after
laparoscopic live donor nephrectomy. J Urol 2004; 171: 52-7.

33. Oyen O, Anderson M, Mathisen L, Krarstein G, Edwin B, Line PD, Scholz T, Pfeffer PF. Laparoscopic versus open living donor
nephrectomy: experiences from a prospective, randomized, single-center study focusing on donor safety. Transplantation 2005;
79(9): 1236-40.

34. Kok NF, Weimar W, Alwayn IP, Ijzermans JN. The current practice of live donor nephrectomy in Europe. Transplantation. 2006 Oct
15; 82(7): 892-7.

35. Finelli FC, Góngora E, Sasaki TM, Light JA. A survey: the prevalence of laparoscopic donor nephrectomy at large U.S. transplant
centers. Transplantation. 2001 Jun 27; 71(12): 1862-4.

36. Su LM, Ratner LE, Montgomery RA, Jarrett TW, Trock BJ, Sinkov V, et al. Laparoscopic live donor nephrectomy: trends in donor
and recipient morbidity following 381 consecutive cases. Ann Surg. 2004; 240(2): 358-63.

37. Ratner LE, Hiller J, Sroka M, Weber R, Sikorsky I, Montgomery RA, et al. Laparoscopic live donor nephrectomy removes disincen-
tives to live donation. Transplant Proc. 1997 Dec; 29(8): 3402-3.


