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Abstract. - BACKGROUND: The aim of the
present study was to retrospectively compare
the results of right- and left-laparoscopic donor
nephrectomy (LDN) performed in our Center.

PATIENTS AND METHODS: Two hundred and
eight patients who were operated on between
October 2010 and October 2011 were included.
Of the patients, 65 underwent right-LDN and 143
underwent left-LDN. The groups were compared
in terms of duration of surgery, warm ischemia
time, postoperative complications, length of
hospital stay, and donor outcomes.

RESULTS: The mean duration of surgery was
144+19.7 min and 147.8+20.2 min in the right-
and left-LDN groups, respectively. The mean
warm ischemia times were 139.1+54.1 s and
141.5£37.9 in the right- and left-LDN groups, re-
spectively. The mean length of hospital stay was
2.4+1.0 days for both groups. No major compli-
cations were observed in the groups. There was
no significant difference between the groups in
terms of donor outcomes.

CONCLUSIONS: The right-LDN is approached
cautiously because of short length of vein and
the risk for thrombosis. The results of the pre-
sent study demonstrated that the right-LDN is as
safe and effective as the left-LDN.
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Introduction

In patients with end-stage renal disease, the
treatment of choice is kidney transplantation,
since a successful transplantation provides a
better quality and duration of life as compared
with long-term dialysis'. In 1995, Ratner et al®
established laparoscopic live donor nephrecto-
my (LLDN) as a less invasive alternative to
kidney procurement and expected decreases in
the disincentives to live renal donation. The
procedure has been repeatedly evaluated, and it
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has recently been recognized as a practicable
alternative to traditional open donor nephrecto-
my (ODN)?. Laparoscopic techniques are asso-
ciated with several advantages, such as reduc-
ing length of hospitalization, improving pain
scores, and producing a better cosmetic out-
come*. The majority of transplant surgeons are
unwilling to perform right-sided laparoscopic
donor nephrectomy due to concerns about short
vessels and renal vein thrombosis®. Additional-
ly, most right donor nephrectomies are per-
formed in open surgery due to a lack of experi-
ence or technical difficulties in performing la-
paroscopic procedures; thus, there have been
fewer reports on right laparoscopic donor
nephrectomy. The aim of the present study was
to assess and compare the right-LDN and left-
LDN performed in our center.

Patients and Methods

Two hundred and eight patients (113 females
and 95 males) that underwent surgical procedure
between October 2010 and October 2011 were
included in the study. In this time period, all the
donor nephrectomies of both sides were per-
formed only by laparoscopically and no open
procedure was planned. The patients were pre-
operatively evaluated in terms of medical, psy-
chosocial and surgical aspects. Both of the kid-
neys and other intra-abdominal organs were ex-
amined by abdominal ultrasonography. Comput-
ed tomography angiography was used to examine
renal vascular anatomy. Renal function and
glomerular filtration rate were measured using
renal nuclear perfusion scan. The kidney with
better function was left in the donor; however,
left nephrectomy was preferred in case of a renal
function difference not exceeding 5%. In the
presence of multiple arteries, the side of the sin-
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gle artery was preferred; left nephrectomy was
performed if both kidneys had double arteries
and if renal function difference was not more
than 5%. An approval was obtained for the study
from our Institute’s Ethics Committee.

Surgical Technique

Following anesthesia induction and placement
of Foley catheter, the patient was placed in the
45-degree flank-up position and fixed to the op-
erating table with adhesive bands. Thereafter, a
trocar (Ethicon Endo-Surgery, Cincinnati, OH,
USA) was placed 4 cm below the umbilicus and
at the lateral aspect of the rectus muscle using
open technique, insufflation was then performed
and a pneumoperitoneum of 12 mmHg was in-
duced. Under direct vision, a 10 mm camera port
was placed 2 cm lateral to the umbilicus, a 5 mm
working port was placed 2 cm below the 12 rib
in the midclavicular line, and a working port,
which was used to suspend the ureter, was placed
4 cm below the 12" rib in the anterior axillary
line. A 10 mm port was preferred for the retrac-
tion of the liver on the right side. Following the
port placement, Todd’s fascia was opened, and
the colon was mobilized to the medial aspect and
moved away from the kidney. The ureter was
identified and suspended. Gerota’s fascia was
opened, and the upper pole of the kidney was
separated from the adrenal gland via dissection.
Gonadal, adrenal and lumbar venous branches
were exposed at the point where they join the re-
nal vein, and then cut by sealing with LigaSure
(Valley Lab, Boulder, CO, USA). Renal vein and
renal artery (both renal arteries in the presence of
double artery) were cautiously dissected and ex-
posed to gain the possible maximal length. After
releasing its lateral ligaments and when only re-
nal vascular structures remained, the peritoneum
was exposed by cutting the layers by approxi-
mately a 6 cm inguinal incision, and it remained
intact. Ureter was cut by clamping at the pelvic
entry. Renal vein and artery (arteries) were cut
together using a 30 mm vascular stapler (Multi-
fire Endo TA 30 Stapler, Covidien, Mansfield,
MA, USA) by obtaining maximum length fol-
lowing kidney retraction; the peritoneum was re-
leased and the kidney was removed out through
the inguinal incision. After closing the peritoneal
opening, the abdomen was re-insufflated; the sur-
gical lodge was controlled in terms of bleeding
and damage. A drain was inserted into the surgi-
cal lodge, and the incisions were closed in
anatomical layers.

Recipients

Kidney was implanted into the iliac fossa via
extraperitoneal approach. Prednisone, a cal-
cineurin inhibitor, and mycophenolate mofetil
were used as standard immunosuppression.

Postoperative Care

The patients received patient-controlled anal-
gesia and parenteral analgesics in the early post-
operative period. Liquid foods were given in the
morning on the first postoperative day, and oral
medication was initiated; parenteral analgesics
were also administered when needed. The pa-
tients, who were routinely asked to wear anti-em-
bolus stockings before the surgery, were encour-
aged for early mobilization in the postoperative
period. They were given postoperative respirato-
ry exercises. The urinary catheter and the space
lodge were removed on the first postoperative
day. Most of the patients were discharged on the
2" postoperative day. All donors were called for
control visits on the postoperative 10" day and 6™
month.

Data Collection

Data regarding age, gender, body mass index
(BMI), duration of surgery, length of hospital
stay, switching to open surgery, preoperative
and postoperative creatinine values, and postop-
erative complications were determined for the
donors. Data regarding age, gender, warm and
cold ischemia times were determined for the re-
cipients. Creatinine values were assessed both
at the time of discharge and on the postopera-
tive 3" and 6™ months. Postoperative complica-
tions in the recipients (acute rejection, delayed
graft function) and long-term morbidity (renal
artery stenosis, graft loss) and mortality were
identified.

Statistical Analysis

Statistical analysis was performed using the
Statistical Package for the Social Sciences
(SPSS, Inc., Chicago, IL, USA) version 15.0 for
Windows. Categorical variables were presented
in frequency tables, whereas numerical variables
were presented as descriptive statistics (mean,
standard deviation, median, minimum, and maxi-
mum). Crosstab statistics are presented for inter-
group comparisons of categorical variables; chi-
square test was used when conditions of the chi-
square test was met, if not, Fisher’s Exact Test
was used. Monte Carlo Simulation was used for
multiple comparisons. In the comparison of nu-
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merical variables, the Mann-Whitney U test was
used for independent groups of non-normally
distributed data, whereas t-test was used for inde-
pendent groups of normally distributed data. Re-
peated measures were used to evaluate the pa-
tients that were followed. A regression analysis
with a forward-stepwise method was used to
identify risk factors. A p value < 0.05 was con-
sidered statistically significant.

Results

Data of the donors are presented in Table I. Of
the patients, 65 underwent right nephrectomy
and 143 underwent left nephrectomy. All
nephrectomies were completed laparoscopically
and none of the operations were converted to the
open procedure. The mean age was 50.0+14.1
years (range, 25-84 years), and the mean BMI of
the patients was 27.8+5.0 kg/m? (range, 21.2-
33.6 kg/m?). The mean BMIs were 27.8+5.0
kg/m? (range, 21-34 kg/m?) in the right-LDN
group and 27.8+5.1 kg/m? (range, 23-35 kg/m?)
in the left-LDN group. Length of hospital stay
ranged from one to three days in both right- and
left-LDN groups. No significant difference was
identified between the groups in terms of skin-to-
skin duration. There was no difference between
the groups also in terms of postoperative compli-
cations. Trocar site hernia was observed in two
patients that underwent left-LDN. Incision site
infection was observed in one patient that under-
went left-LDN and in two patients that under-
went right-LDN. No other postoperative compli-
cations were observed in any of the donors. The
patients in both groups were discharged within
one to three days.

Table I. Characteristics of the donor group.

Demographic and intraoperative parameters of
the recipients are presented in Table II. Warm is-
chemia times were 139.1+£54.1 s (range, 122-224
s) and 141.5£37.9 s (range, 118-232 s) in the
right- and left-LDN groups, respectively; the dif-
ference was not statistically significant. There
were no significant differences between the
groups regarding creatinine values measured at
the time of discharge and in the postoperative 3
and 6" months.

When the postoperative complications in the
recipients were evaluated (Table III), acute rejec-
tion was identified in 11 patients that underwent
right-LDN and in 21 patients that underwent left-
LDN. Delayed graft function (DGF) was ob-
served in four patients in the left-LDN group and
in one patient in the right-LDN group. A patient
in the left-LDN group developed renal artery
stenosis, and the stenosis was treated with a stent
via interventional radiology. Lymphocele forma-
tion was observed in three patients that under-
went left-LDN. One patient from each group de-
veloped ureter stenosis, and these two patients
underwent ureteroneocystostomy revision. No
venous thrombosis was observed in two group of
patients. No significant difference was noted be-
tween the groups in terms of postoperative com-
plications in the recipients.

Discussion

Renal transplantation is an effective treatment
for the end-stage renal disease. Compared with
dialysis treatment, renal transplantation provides
longer survival and offers better quality of life®.
Live donor organ transplantation results in better
outcomes, particularly lower rates of acute tubu-

Total Right kidney Left kidney
(N = 208) (N = 65) (N = 143) P

Gender

Female 113 (54.5) 40 (61.5) 73 (51.0)

Male 95 (45.5) 25 (38.5) 70 (49.0)
Age, years 50.0 £ 14.1 48.7+14.0 50.7 £ 14.2 0.371
BMI, kg/m? 27.8+5.0 28.0+4.7 27.8 5.1 0.667
Length of hospital stay, days 24+1.0 24+1.0 24+1.0 0.469
Surgery duration, min 146 £ 19.6 144 +19.7 147.8 £20.2 0.413
Creatinine, mg/dL

Preoperative 1.2+£5.0 1.7+ 8.0 1.0£29 0.422
At discharge 1.1+£0.2 1.1+£0.2 1.1+£0.3 0.238

Data are presented as n (%) or mean+standard deviation, where appropriate. BMI, Body mass index.
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Table II. Characteristics of the recipient group.

Total Right kidney Left kidney
(N = 208) (N = 65) (N =143) P

Gender

Female 73 (35.4) 13 (20.0) 61 (42.7)

Male 135 (64.6) 52 (80.0) 82 (57.3)
Age, years 419+ 13.8 41.8+13.5 42,0+ 14.1 0.929
BMI, kg/m? 245+49 24749 244 +49 0.689
Number of arteries

1 165 (80.2) 54 (83.1) 112 (78.9)

2 38 (18.4) 10 (15.4) 28 (19.7)

3 2(1.0) 0(0.0) 2(1.4)

4 1(0.5) 1(1.5) 0(0.0)

Number of veins

1 199 (96.2) 60 (92.3) 140 (97.9)

2 7(3.4) 4(6.2) 3(2.1)

3 1(0.5) 1(1.5) 0(0.0)
‘Warm ischemia, s 140.8 +43.4 139.1 +54.1 141.5+£37.9 0.291
Creatinine, mg/dL

At discharge 1.5+09 1.6 1.0 1.5+0.8 0.743

3" month creatinine 1.4+ 0.6 1.5+0.7 1.4+0.6 0.146

6" month creatinine 1.4+0.7 1.3+£0.5 1.4+0.7 0.621

Data are presented as n (%) or mean + standard deviation, where appropriate. BMI, Body mass index.

lar necrosis and longer graft survival, than cadav-
er organ transplantation’. Consequently, need for
re-dialysis or a new transplant occurs later; thus,
economic burden is reduced®.

The first successful live donor nephrectomy
was performed in 1954 at Boston Peter Bent
Brigham Hospital®. From that time, ODN has
been performed as the unique choice until the
first LDN was performed in 19952 Recently,
LDN is being performed in many transplantation
centers as the gold standard method because it
reduces donor morbidity rates and provides
shorter healing period!®!> A review comparing
open and laparoscopic methods" evaluated vari-

Table Ill. Antiplatelet agents and CHADS, score at baseline visit.

ous retrospective and prospective studies and
demonstrated that there was no significant differ-
ence between ODN and LDN in terms of postop-
erative graft function and graft survival. Never-
theless, LDN causes significantly lesser postop-
erative pain and shorter hospital stay. Wolf et al'*
and Slakey et al® introduced hand-assisted la-
paroscopic donor nephrectomy (HALDN). Some
centers perform HALDN suggesting that the
technique is faster and associated with lower
rates of intraoperative complications®!®!7, We are
in the opinion that, this technique, in which the
surgeon’s hands restrict the surgeon’s field of
view in the intra-abdominal area and which leads

Total Right kidney Left kidney

(N = 208) (N = 65) (N =143) P
Acute rejection 32 (15.3) 11 (16.9) 21 (14.7) 0.678
Recipient loss 6(2.9) 3(4.6) 3(2.1) 0.379
Kidney loss 52.4) 1(1.5) 4(2.8) 1.000
Lymphocele 3(1.4) 0(0.0) 3(2.1) 0.554
Ureter stenosis 2(1.0) 1(1.5) 1(0.7) 0.530
Renal artery stenosis 1(0.5) 0(0.0) 1(0.7) 1.000
Incision site infection 3(1.4) 1(1.5) 2(1.4) 1.000
Delayed Graft Function 5(@3.1) 1(2.0) 4 (3.7) 1.000
Venous thrombosis - - - -

Data are presented as n (%).
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to higher postoperative complication rates, may
be helpful in shortening the laparoscopic learning
process; however, with the increase in laparo-
scopic experience, pure laparoscopic technique is
fast and reliable, and is preferred by us. Decreas-
es in the rates of DGF and in duration of surgery
have been reported to occur in LDN after a mean
of 30 cases'®.

Leaving the kidney with better function in the
donor is the accepted opinion. Many centers pre-
fer left kidney nephrectomy unless there is a
function difference higher than 5% or complex or
multiple renal vascularity. The left renal vein’s
being longer facilitates the implantation of the
kidney!®. The use of vascular stapling device pro-
vides shorter lengths of artery and vein than that
intended; this much more limits the choice of the
right kidney. In the literature, the rates of right-
LDN have been reported to range from 1% to
56%. In our center, the number of right-LDNs
was 65 accounting for 31% in total.

In the present study, no significant differences
were found between the patients that underwent
right- or left-LDN in terms of donor and recipient
parameters. Limited number of studies in the lit-
erature comparing pure laparoscopic technique
has demonstrated that right- and left-LDN result
in similar outcomes. In their series of 303 pa-
tients, Bagul et al*! performed 59 right-LDN, and
found no significant difference between right- and
left-LDN in terms of warm ischemia time, graft
function, and donor-recipient complications. Ad-
ditionally, DGF and vascular thrombosis were not
observed in any of their patients in either group.
In their study, Baschir et al*® observed no acute
rejection in the patients undergoing right-LDN,
whereas they noted acute rejection in two patients
undergoing left-LDN. While three of 74 left-
LDNs were converted to open surgery, only one
of 20 right-LDNs were converted to open
surgery®. In a study, no significant difference was
found between complex LDN group, which con-
tained all right- and left-sided kidneys with multi-
ple renal arteries, and the simple LDN group,
which contained left live donor kidney with single
renal artery, in terms of postoperative complica-
tions and graft function; the study defined the
right-LDN as a safe method®. In a 73-case LDN
series (48 left and 25 right) performed between
1998 and 2006, the rate of surgical complica-
tions in recipients was reported to be 10% for
left-LDN and 8% for right-LDN.

In the present study, no significant difference
was found between the left- and right-LDN in

terms of skin-to-skin duration, which was about
145 min for both the left- and right-LDN group.
Diner et al*® reported the mean operative duration
to be 228 min for right-LDN and 220 min for
left-LDN, whereas Dols et al® reported the mean
duration of surgery to be 202 min for right LDN
and 247 min for left-LDN. It is evident that dura-
tion of surgery is shortened with increasing expe-
rience. Shorter duration associated with right
donor nephrectomy appeared to be due to easy
dissection and easy mobilization of colon in the
right side. Dissection of the splenorenal liga-
ments sometimes causes difficulties. In our se-
ries, complications in the donors were quite less
in both right- and left-LDN groups despite short
durations of surgery, and none of the donors de-
veloped major complication requiring major
transfusion or re-operation.

Minimal invasive techniques are gradually be-
coming more advanced. Results have been re-
ported in the studies using the techniques such as
single-site laparoscopic surgery, retroperitoneal
LDN, robot-assisted surgery, and vaginal graft
extraction, which aim at decreasing postoperative
pain and complications in the donor**?%. In our
center, single-site donor nephrectomy and vagi-
nal-assisted donor nephrectomy are being per-
formed. Initial outcomes have been appeared to
be positive; however, studies on this subject with
larger series are needed. LDN, which is being
used in many centers as the gold standard, is still
a reliable method.

Conclusions

The right-LDN is a method performed as safe-
ly as the left-LDN; thus, we are in the opinion
that laparoscopy should be preferred for donor
nephrectomy regardless of the side.

Disclosure of Interest

Authors declare no conflict of interest or financial disclo-
sure for this manuscript.

References

1) WooDROFFE R, YAO GL, MEADs C, BAvLIss S, READY A,
RAFTERY J, TavLor RS. Clinical and cost-effective-
ness of newer immunosuppressive regimens in
renal transplantation: a systematic review and
modelling study. Health Technol Assess 2005; 9:
1-179, iii-iv.



N. Gures, E. Gurluler, I. Berber, A. H. Karayagiz, O. Kemik, A. Sumer, U. Cakir, A. Gurkan

2)

11)

12)

13)

14)

RATNER LE, Ciseck LJ, Moore RG, CIGARROA FG, KAUF-
MAN HS, Kavoussi LR. Laparoscopic live donor
nephrectomy. Transplantation 1995; 60: 1047-1049.

Devra AK, PATEL S, SHAH SA. Laparoscopic right
donor nephrectomy: endo TA stapler is safe and
effective. Saudi J Kidney Dis Transpl 2010; 21:
421-425.

HALGRIMSON WR, CAMPSEN J, MANDELL MS, KeLy MA,
Kam I, ZmmermaN MA. Donor complications follow-
ing laparoscopic compared to hand-assisted liv-
ing donor nephrectomy: an analysis of the litera-
ture. J Transplant 2010; 2010: 825689.

Dots LE Kok NF AwwAYN IP TRAN TC, WEIMAR W/, Liz-
ErRMANS JN. Laparoscopic donor nephrectomy: a
plea for the right-sided approach. Transplantation
2009; 87: 745-750.

BARNIEH L, MANNS BJ, KLARENBACH S, MCLAUGHLIN K,
YiLmaz S, HEMMELGARN BR. A description of the
costs of living and standard criteria deceased
donor kidney transplantation. Am J Transplant
2011; 11: 478-488.

DALLos G, HibveGl M, KosAa G, KOBoRI L, ALFOLDY F
PERNER F JArRAY J. Results and complications after
living related kidney transplantation in Hungary:
30 years’ experience. Transplant Proc 2010; 42:
2312-2314.

LouBeau PR, LouBeau JM, JANTZEN R. The econom-
ics of kidney transplantation versus hemodialysis.
Prog Transplant 2001; 11: 291-297.

ToOLEDO-PEREYRA LH, ToLEDO AH. 1954. J Invest
Surg 2005; 18: 285-290.

GENC V, OzaGenciL E, OrozakuNov E, CAN OS, YiLmMAZ
AA, Ozsay O, et al. Pure laparoscopic versus open
live donor nephrectomy: evaluation of health sur-
vey and graft functions. Transplant Proc 2011; 43:
791-794.

SHAFIZADEH S, Mcevoy JR, MURRAY C, BaiLLE GM,
ASHCRAFT E, SiLL T, ROGERs J, BALIGA P RAJAGOPOLAN
PR, CHaviN K. Laparoscopic donor nephrectomy:
impact on an established renal transplant pro-
gram. Am Surg 2000; 66: 1132-1135.

SIMFOROOSH N, BASIRI A, TABIBI A, SHAKHSSALIM N,
Hosseinl MoGgHADDAM SM. Comparison of laparo-
scopic and open donor nephrectomy: a random-
ized controlled trial. BJU Int 2005; 95: 851-855.

GRECO F HODA MR, ALcARAZ A, BACHMANN A, HAKEN-
BERG OW, FORNARA P. Laparoscopic living-donor
nephrectomy: analysis of the existing literature.
Eur Urol 2010; 58: 498-509.

WolLF JS JrR, TCHETGEN MB, MEerioN RM. Hand-as-
sisted laparoscopic live donor nephrectomy. Urol-
ogy 1998; 52: 885-887.

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

Stakey DR Woob JC, HENDER D, THOMAS R, CHENG S.
Laparoscopic living donor nephrectomy: advan-
tages of the hand-assisted method. Transplanta-
tion 1999; 68: 581-583.

LAl IR, YANG CY, YEH CC, Tsal MK, Lee PH. Hand-as-
sisted versus total laparoscopic live donor
nephrectomy: comparison and technique evolu-
tion at a single center in Taiwan. Clin Transplant
2010; 24: E182-187.

Kokkinos C, NANIDIS T, ANTCLIFFE D, DARzI Aw, TEKKIS
P ParaLois V. Comparison of laparoscopic versus
hand-assisted live donor nephrectomy. Transplan-
tation 2007; 83: 41-47.

ENnG M. The role of laparoscopic donor nephrecto-
my in renal transplantation. Am Surg 2010; 76:
349-353.

SAAD S, PAUL A, TRECKMANN J, NAGELSCHMIDT M, HEiss
M, Arns W. Laparoscopic live donor nephrectomy
for right kidneys: Experience in a German com-
munity hospital. Surg Endosc 2008; 22: 674-678.

BACHIR BG, HuUSSEIN M, NASR R, ABU-DARGHAM R,
KHAuLl RB. Evaluation of right versus left laparo-
scopic donor nephrectomy. Exp Clin Transplant
2011; 9: 310-314.

BAaGuL A, FrRosT JH, MATHURAM THIYAGARAJIAN U, Mo-
HAMED IH, NicHoLsoN ML. Extending anatomic bar-
riers to right laparoscopic live donor nephrectomy.
Urology 2012; 79: 465-469.

CrRANE C, LAM VW, ALSAKRAN A, VASILARAS A, LAU H,
RyaN B, et al. Are there anatomical barriers to la-
paroscopic donor nephrectomy? ANZ J Surg
2010; 80: 781-785.

DINER EK, RADOLINSKI B, MurDOCK JD, GHASEMIAN SR.
Right laparoscopic donor nephrectomy: the
Washington Hospital Center experience. Urology
2006; 68: 1175-1177.

AFANEH C, AuLL MJ, GIMENEZ E, WANG G, CHARLTON
M, Leeser DB, Karur S, DEL Pizzo. Comparison of
laparoendoscopic single-site donor nephrectomy
and conventional laparoscopic donor nephrecto-
my: donor and recipient outcomes. Urology 2011;
78:1332-1337.

DonG J, Lu J, Zu Q, YANG S, Guo G, MA X, LI H,
ZHANG X. Retroperitoneal laparoscopic live
donor nephrectomy: report of 105 cases. J
Huazhong Univ Sci Technolog Med Sci 2011;
31:100-102.

PIETRABISSA A, ABELLI M, SPINILLO A, ALESSIANI M, ZON-
1A S, TicozzeLll E, Peri A, DAL CANTON A, DioNiGI P.
Robotic-assisted laparoscopic donor nephrecto-
my with transvaginal extraction of the kidney. Am
J Transplant 2010; 10: 2708-2711.



