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Abstract
Objectives: Right laparoscopic donor nephrectomy (RLDN) 
is no longer regarded inferior to left LDN (LLDN). However, 
this knowledge is based on many studies suffering from in-
herent learning curves, center-specific imbalances, and dif-
ferent laparoscopic techniques. Methods: Pure LDNs at a 
high-volume referral center from 2011 to 2016 were retro-
spectively analyzed. Patient, graft characteristics, outcomes 
of LDNs, and corresponding open kidney transplantations 
were compared between LLDN and RLDN including a follow-
up. Results: 160 (78.4%) LLDNs and 44 (21.6%) RLDNs only 
differed regarding graft characteristics, as more right grafts 
had multiple veins (34.1 vs. 6.9%, p < 0.001) and worse scin-
tigraphic function (44 vs. 51%, p < 0.001). RLDNs were short-
er (201 vs. 220 min, p = 0.032) with longer warm ischemia 
time (165 vs. 140 s, p < 0.001), but left grafts were transplant-
ed faster (160 vs. 171 min, p = 0.048). Recipients of right kid-
neys had more postoperative complications (grade 3: 25.6 

vs. 11.3%, p = 0.020). At a follow-up of 45 (range 6–79) 
months, neither the kidney function, nor death-censored 
graft (5-year: LLDN 89 vs. 92%, p = 0.969) and patient sur-
vival (5-year: LLDN 95 vs. 98%, p = 0.747) differed. Conclu-
sions: Pure LLDN and RLDN can have different outcomes at 
high-volume centers, especially higher complications for re-
cipients of right grafts. However, long-term function and 
graft survival are the same irrespective of the chosen side.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Laparoscopic donor nephrectomy (LDN) still repre-
sents the standard surgical approach for living kidney do-
nation, even 25 years after the first successful report [1]. 
However, its introduction initially confronted transplant 
surgeons with significant challenges due to the highly 
variable vessel anatomy and anatomical differences be-
tween left and right grafts [2]. Hence, most transplant 
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centers perform far more left than right LDNs, as left-
sided grafts usually have a longer renal vein, and right 
LDN (RLDN) is only conducted if left-sided LDN (LLDN) 
appears unfavorable [3–6]. These factors contribute to a 
lower expertise in RLDN for most transplant surgeons.

During the first years after the introduction of LDN, 
this lack of experience caused more vascular complica-
tions and graft thromboses after RLDN and some authors 
described vascular complication rates of 40% after RLDN 
[3, 7]. Nowadays, optimized techniques for RLDN enable 
the transplant surgeons to preserve a sufficient length of 
the renal vein, yielding better results [8]. For this reason, 
RLDN is no longer considered to be inferior to LLDN [1, 
4, 7].

Regardless of this, many analyses do not differentiate 
between the highly diverse minimally invasive tech-
niques. Moreover, most studies are impacted by inherent 
learning curves of the transplant surgeons [7, 9, 10]. 
Hence, the potential impact of the side of LDN on out-
comes could be underestimated. For this reason, we per-
formed a large single-center comparison of pure laparo-
scopic donor nephrectomies comparing RLDN with 
LLDN from 2011 to 2016, including the donor and re-
cipient outcomes and a follow-up. As we have been per-
forming LDNs since 1999, the effect of learning is negli-
gible within this cohort [11]. To compare and assess the 
impact of the side of LDN and other factors on complica-
tions which defined the primary outcome, multiple re-
gression analyses were conducted.

Materials and Methods

All living kidney donations among adults at one tertiary refer-
ral center (Charité Berlin) between 2011 and 2016 were retrospec-
tively analyzed. LDN was performed with a pure laparoscopic 
technique as described previously [12, 13]. In brief, 4 ports were 
used, the surgery was conducted without hand-assistance and the 
kidney was extracted through an enlarged lateral trocar incision 
measuring 5–6 cm [14]. All kidney transplantations (KTs) were 
conducted in an open extraperitoneal approach to the iliac fossa. 
All donors underwent preoperative imaging by computed tomog-
raphy or magnetic resonance angiography and renal scintigraphy. 
The graft’s side was chosen on a case-by-case decision, based on 
the proportion of split-renal function and the vascular anatomy 
[15].

The donor and recipient’s characteristics were obtained and the 
graft’s side, split-renal function, and number of arteries and veins 
served as organ-specific factors. The intraoperative (operating 
time, warm ischemia time [WIT], cold ischemia time [CIT], anas-
tomosis time, and complications) and postoperative results (com-
plications according to Clavien-Dindo within 30 days after surgery, 
length of stay) were compared between RLDN and LLDN and the 
corresponding open KTs. The delayed graft function (DGF) rates, 

defined as the need for dialysis within 1 week after transplantation 
without dialysis to deplete potassium only were obtained. The kid-
ney function of the donor was compared before LDN with the func-
tion at discharge. For the recipients, a follow-up was conducted 
regarding the kidney function, patient, and death-censored graft 
survival. To assess the impact of the side of LDN, but also donor-, 
graft- and recipient-specific factors on postoperative complications 
for the donor and recipient, multiple binary logistic regression 
analyses were performed. The intra- and postoperative complica-
tions of the donors and recipients were defined as the primary out-
come. As secondary outcome, the kidney function of the donor and 
graft function of the recipient were compared.

The statistical analysis of the data was conducted using IBM 
SPSS Statistics Version 25 (IBM Corp., Armonk, USA). Categori-
cal variables were reported as frequencies and proportions, con-
tinuous data as the median and range. Fisher’s exact, Mann-Whit-
ney U, Kruskal-Wallis, and Wilcoxon tests were applied. The 
death-censored graft and patient survival were analyzed with Ka-
plan-Meier method and log-rank tests. All tests were two-sided, 
and p values <0.05 were considered significant. This retrospective 
study has been performed according to the Declaration of Hel-
sinki. Approval by the Institutional Review Board of Charité Hos-
pital Berlin was not necessary, and the need for informed consent 
was waived because of this study’s retrospective, nonintervention-
al design and because patient data confidentiality and privacy were 
maintained.

Results

Donor, Recipient Demographics, and Graft 
Characteristics
Overall, 205 LDNs were included with 160 (78.4%) left 

and 44 (21.6%) right LDNs, one case had to be excluded 
due to unknown side (Fig. 1). The median caseload of 34 
(range 20–48) LDNs per year was significantly higher for 
LLDNs (26/year [range 18–38] vs. 8/year [2–10], p = 
0.014). 150 left kidneys were transplanted to adults, 
whereof 133 (88.7%) were assigned to the contralateral 
iliac fossa. As for right kidneys, 30 (69.8%) were trans-
planted to the contralateral iliac fossa. All interventions 
were performed by 7 experienced laparoscopic surgeons 
with a mean caseload of 29 LDNs.

The donor characteristics did not significantly differ 
between LLDN and RLDN (Table 1). More left grafts had 
multiple arteries (21.3 vs. 9.1%, n.s.), but right grafts had 
multiple veins significantly more often (34.1 vs. 6.9%, p < 
0.0019) and a worse scintigraphic function (44 vs. 51%,  
p < 0.001).

The recipients were 46 years old and mostly male. Au-
tosomal-dominant polycystic kidney disease (LLDN 14.7 
vs. RLDN 18.6%) and IgA nephropathy (16 vs. 14%) were 
the most frequent underlying diseases (Table 1). In both 
groups, nearly 50% of recipients had a history of smoking 
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205 LDN

160 (78.4%)
left kidneys

17 (11.3%)
ipsilateral

fossa

133 (88.7%)
contralateral

fossa

13 (30.2%)
ipsilateral

fossa

30 (69.8%)
contralateral

fossa

150 recipients 43 recipients

44 (21.6%)
right kidneys

n = 1 unkown side excluded

n = 1 child
excluded

n = 10 children
excluded

Fig. 1. Flowchart illustrating the number 
and distribution of grafts.

Table 1. Donor, graft, and recipient characteristics, compared between LLDN and RLDN

LLDN RLDN p value

Donor n = 160 n = 44
Age, years 51 (21; 78) 51.5 (28; 73) 0.902
Male gender 63 (39.4%) 11 (25%) 0.110
BMI, kg/m2 25.9 (17.6; 35.6) 25.4 (18.1; 36.1) 0.843
Hypertension 36 (22.5%) 8 (18.2%) 0.680
Diabetes 2 (1.3%) 1 (2.3%) 0.519
History of smoking 86 (53.8%) 25 (56.8%) 0.733

Graft n = 160 n = 44
Multiple arteries 34 (21.3%) 4 (9.1%) 0.081
Multiple veins 11 (6.9%) 15 (34.1%) <0.001
DPTA-clearance, mL/min/m2 121 (76; 235) 131 (82; 237) 0.137
Scintigraphic function 51% (39%; 58%) 44% (38%; 57%) <0.001

Recipient n = 150 n = 43
Age, years 46 (18; 72) 47 (18; 76) 0.807
Male gender 110 (73.3%) 26 (60.5%) 0.139
BMI, kg/m2 24.7 (17.1; 40.8) 24.7 (16.8; 37.8) 0.969
Underlying disease 0.713

ADPKD 22 (14.7%) 8 (18.6%) 0.478
IgA nephropathy 24 (16%) 6 (14%) 1.0
FSGS 19 (12.7%) 4 (9.3%) 0.789
Other 84 (56%) 18 (41.9%) 1.0

Hypertension 139 (92.7%) 40 (93%) 1.0
History of smoking 76 (50.7%) 18 (41.9%) 0.387
Preemptive KTs 46 (30.7%) 12 (27.9%) 0.851
Waiting time, days 210.5 (0; 3,456) 205 (0; 2,882) 0.650
≥1 prior transplantation 7 (4.7%) 1 (2.3%) 0.687

Data is given as absolute (relative) frequency or median (range). ADPKD, autosomal-dominant polycystic 
kidney disease; BMI, body mass index; FSGS, focal segmental glomerulosclerosis; KTs, kidney transplantations; 
LLDN, left laparoscopic donor nephrectomy; RLDN, right laparoscopic donor nephrectomy.
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Table 2. Surgical outcomes of LDNs

LLDN (n = 160) RLDN (n = 44) p value

Intraoperative
Operating time, min 220 (120; 392) 201 (152; 285) 0.032
WIT, s 140 (32; 300) 165 (25; 310) <0.001
Complications 5 (3.1%) 3 (6.8%) 0.373

Postoperative
Complications 0.761

Grade 0 128 (80.0%) 36 (81.8%) 1.0
Grade 1 16 (10%) 6 (13.6%) 0.582
Grade 2 13 (8.1%) 2 (4.5%) 0.532
Grade 3a 2 (1%) – 1.0
Grade 3b 1 (0.5%) – 1.0
Grade >3 – – 1.0

Length of stay, days 5 (3; 18) 5 (3; 9) 0.297

Data is given as absolute (relative) frequency or median (range). LLDN, left laparoscopic donor nephrectomy; 
RLDN, right laparoscopic donor nephrectomy; WIT, warm ischemia time.

Table 3. Surgical outcomes of open KTs after LLDN and RLDN including the follow-up

LLDN (n = 150) RLDN (n = 43) p value

Intraoperative
Operating time, min 160 (96; 362) 171 (120; 393) 0.048
CIT, s 141.5 (38; 238) 154.5 (30; 218) 0.086
Anastomosis time, min 38.5 (26; 71) 40 (30; 70) 0.051
Complications 10 (6.7%) 3 (7%) 1.0

Postoperative
Complications 0.01

Grade 0 104 (69.3%) 21 (48.8%) 0.013
Grade 1 4 (2.7%) 4 (9.3%) 0.075
Grade 2 25 (16.7%) 7 (16.3%) 0.952
Grade 3a 2 (1.3%) – 1.0
Grade 3b 15 (10.0%) 11 (25.6%) 0.020
Grade >3 – – 1.0

Length of stay, days 12 (6; 37) 13 (7; 34) 0.065
Graft function

DGF 8 (5.3%) 5 (11.6%) 0.169
Follow-up

Patient survival
1 year 99% 100% 0.747
3 years 97% 98%
5 years 95% 98%

Death-censored graft survival
1 year 100% 100% 0.969
3 years 96% 92%
5 years 89% 92%

Data are given as absolute (relative) frequency or median (range). CIT, cold ischemia time; DGF, delayed graft 
function; LLDN, left laparoscopic donor nephrectomy; RLDN, right laparoscopic donor nephrectomy; KT, kid-
ney transplantation.
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and for >95% of kidney recipients, it was their first KT 
(95.3 vs. 97.7%). AB0-compatibility and HLA-mismatch-
es were no differences between the groups (online  
suppl. Table S1; for all online suppl. material, see www.
karger.com/doi/10.1159/000517882).

Surgical Outcomes
Left LDNs took 19 min longer than RLDNs (220 vs. 

201 min, p = 0.032), but had a shorter WIT (140 vs. 165 s, 
p < 0.001, Table 2). The intraoperative complication rate 
was comparable (LLDN 3.1 vs. 6.8%, p = 0.373). During 
2 (1.3%) LLDNs, the spleen was accidentally injured, 1 
(0.6%) left graft was damaged during kidney removal 
with a tear of the capsula that could be sutured, another 
left renal vein had to be shortened as it was torn and once 
a superficial cut within the mesocolon had to be sutured. 
Regarding the RLDNs, 2 (4.5%) cases had to be converted 
to open surgery due to bleedings and one (2.2%) uretero-
pelvic junction turned out as obstructed. Of note, no 
LLDN had to be converted. The postoperative complica-
tion rates did not differ. Only LLDNs were followed by 3 
(1.9%) major complications with one bronchoscopy due 
to dyspnea, one retention of chylous ascites which had to 
be punctured and one bleeding from the abdominal in-
ternal oblique muscle which had to be treated surgically. 
The kidney donors were discharged after 5 days (range 3; 
18 days) in both groups.

For the corresponding KTs, the operating times were 
longer for right grafts (171 vs. 160 min, p = 0.048, Ta-

ble 3). Bleedings were the most common intraoperative 
complication and occurred during 3 (7%) KTs of right 
kidneys and 4 (2.7%) KTs of left kidneys. During 4 (2.7%) 
KTs of left kidneys, the anastomosis had to be sutured 
again, one (0.7%) graft had perfusion deficits and once 
the renal parenchyma was accidently injured. Recipients 
of right grafts had more postoperative complications of 
higher grades (Table  3). 21 (48.8%) recipients of right 
grafts had a complication-free course, in contrast to 104 
(69.3%) recipients of left kidneys (p = 0.013). Postopera-
tive major complications occurred twice as often after 
transplantations of right grafts (25.6 vs. 11.3%, p = 0.020). 
For right grafts, 4 (9.3%) vascular problems (2 arterial 
kinkings, one arterial stenosis, one venous malperfusion) 
and 3 (6.8%) lymphoceles were the most common post-
operative complications. For left grafts, 5 (3.1%) wound 
dehiscence and 2 (1.3%) lymphoceles were most frequent 
(online suppl. Table S2). The DGF rates were higher for 
right grafts, but this difference was not statistically sig-
nificant (RLDN 11.6 vs. 5.3%, p = 0.169). When applying 
a wider DGF definition including also dialysis to deplete 
potassium only, the DGF rates neither differed (RLDN 
11.6 vs. 6%, p = 0.210).

In the multiple regression analyses, neither the donor, 
recipient nor graft characteristics impacted the postop-
erative complication rates (Table 4). Only the side of LDN 
was associated with postoperative complications of the 
recipient (odds ratio 0.4, p = 0.009), but not with compli-
cations of the donor.

Table 4. Multiple regression analysis to predict postoperative complications for the donor (left) and for the 
recipient (right) after LDN

Variable Donor Recipient

OR (95% CI) p value OR (95% CI) p value

LDN side
LLDN – 0.788 0.4 (0.2; 0.79) 0.009

Donor
Gender – 0.200 – 0.811
Age, years – 0.440 – 0.324

Graft
Multiple vessels – 0.450 – 0.723
Retroaortic left vein – 0.311 – 0.294

Recipient
Prior transplantations – 0.326
Left iliac fossa – 0.558
Waiting time, days – 0.123

95% CI, 95% confidence interval; LLDN, left laparoscopic donor nephrectomy; OR, odds ratio; RLDN, right 
laparoscopic donor nephrectomy.
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Follow-Up
For all donors, the serum creatinine significantly in-

creased after LDN (Fig.  2). The preoperative kidney 
function did not differ between the groups. However, 
the median serum creatinine significantly differed post-
operatively (RLDN 1.09 vs. LLDN 1.25 mg/dL, p = 
0.045).

Over a median follow-up of 45 months (range 6–79 
months), the graft function only differed one week postop 
between right and left kidneys (serum creatinine RLDN 
2.1 vs. LLDN 1.72 mg/dL, p = 0.003, Fig. 2). Thereafter, 
the graft function was comparable and did not decrease.

Neither the patient nor the death-censored graft sur-
vival significantly differed (Table 3). The 1-, 3-, and 5-year 
patient survival was 99%, 97%, and 95% for LLDN and 
100%, 98%, and 98% for RLDN, correspondingly (p = 
0.747). The 1-, 3-, and 5-year death-censored graft sur-
vival was 100%, 95%, and 89% for LLDN, and 100%, 92% 
and 92% for RLDN, correspondingly (p = 0.969). Six 
(3.1%) patients died during follow-up, 2 from cardiovas-
cular reasons, 2 from sepsis, and 2 from cancer. In total, 
9 (20.9%) recipients of right grafts and 28 (18.7%) recipi-
ents of left grafts had graft rejections, 9 (4.7%) grafts were 
lost during follow-up. The 5-year patient survival was 
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95% for left and 98% for right grafts, the 5-year death-
censored graft survival 89% and 92%, correspondingly 
(Table 3). Both the patient and death-censored graft sur-
vival did not differ between RLDN and LLDN (Fig. 3).

Discussion/Conclusion

This single center study analyzed the outcomes of 204 
pure laparoscopic donor nephrectomies and 193 corre-
sponding open KTs within 5 years, and the results were 
stratified by the side of LDN. At a median caseload of 34 
LDNs, 78.4% LDNs were left-sided. Larger LDN cohorts 
have been published to date, but their results are often 
impacted by learning curves or merge different surgical 
approaches [16–18]. The first LDN at our department has 
been performed in 1999, wherefore the impact of learning 
within this cohort is negligible, especially because only 
experienced surgeons were involved [11]. The surgeons 
had performed at least 30 laparoscopic tumor nephrecto-
mies before and assisted various LDNs; to guarantee a 
maximum of safety, younger LDN surgeons were always 
assisted by experienced ones [19]. Of note, this is the larg-
est cohort of pure LDNs in Germany and the technique 
has not changed throughout the period [20, 21]. Overall, 
the right and left LDNs did not have different complica-
tion rates, but recipients of right grafts had more postop-
erative complications. However, the long-term follow-up 
was not impacted, as neither the graft function, nor pa-
tient or death-censored graft survival differed between 
the groups in the mid-term and long term.

As living kidney donors have an above-average health, 
the complication rates of a donor nephrectomy have to be 
as low as possible. For both LLDNs and RLDNs, intraop-
erative complications were rare. Regardless, two RLDNs, 
but no LLDN, had to be converted to open surgery due to 
bleedings. Khalil et al. [6] also reported on higher conver-
sion rates for RLDN, but their results were based on do-
nor nephrectomies between 2000 and 2009, the early be-
ginnings of LDN. In contrast, other authors did not find 
any differences and Wang et al. [7] even stated that LLDN 
had more intraoperative complications [16, 22, 23]. Im-
portantly, the low intraoperative complication rates of 
our study translated into low postoperative complication 
rates for the donors. No RLDN, but 3 (1.5%) LLDNs were 
followed by major postoperative complications, which is 
comparable with others [6, 7].

Thereof, RLDN was 19 min shorter than LLDN. Wang 
et al. [7] also found a difference of 13.4 min of operating 
time in their meta-analysis, and according to Abrahams 

et al. [24], RLDN is shorter and easier. From our experi-
ence, RLDN is neither easier nor more challenging than 
LLDN, but the more complex topology of the left hemia-
bdomen harboring the spleen could be a reason for the 
shorter operating times of RLDN. Although the WIT was 
significantly longer for RLDN, the difference of 25 s is 
only marginal from a clinical point of view and has sure-
ly not impacted the postoperative graft function. Accord-
ingly, neither Liu et al. [25] nor Wang et al. [7] found dif-
ferences regarding the WIT in their meta-analyses.

For the open KTs, the intraoperative complication 
rates did not differ, but the postoperative complication 
rates within 30 days were higher for kidney recipients of 
right grafts. In contrast, the complication rates neither 
differed when stratifying for the implantation side (ipsi-
lateral implantation 50% vs. contralateral 32.5%, p = 
0.095). Correspondingly, the side of LDN was the only 
factor in the multiple regression analysis with an impact 
on postoperative complications of the recipient. Wang et 
al. [7] did not find any differences in postoperative com-
plication rates in their meta-analysis, but many included 
works did not apply the Clavien-Dindo classification [3, 
6]. In our analysis, 4 out of 5 vascular complications oc-
curred in RLDN group. Accordingly, others reported on 
more transplant losses due to vascular complications or a 
tendency toward more vein thromboses with right grafts 
[3, 26]. In order to prevent vascular complications and to 
optimize the outcomes after living KTs, the selection of 
the graft’s side clearly is a crucial aspect. At our institu-
tion, this individual case-by-case decision is based on ves-
sel anatomy and split-renal function. Interestingly, there 
was a higher proportion of right grafts with multiple 
veins, and there was a tendency toward more left grafts 
with multiple arteries, in line with others [27, 28]. We do 
not prefer left over right grafts in case of multiple arteries, 
and vice versa for multiple veins, but rather choose the 
kidney with less vessels and the lower split-renal function. 
As long as the difference of the split-renal function be-
tween the right and left kidney does not exceed 5%, the 
kidney with the less complex vessel anatomy is chosen, 
otherwise the kidney with the lower split graft function. 
We cannot deny a certain reluctance against right grafts 
in our analysis, as they were chosen less often and their 
split-renal function was significantly lower. However, 
most meta-analyses today show that only 20–30% of 
LDNs are right-sided and there are still high-volume cen-
ters which practically do not to perform RLDNs at all [7, 
29].

As a secondary outcome, we compared the kidney 
and graft function at a median follow-up of 45 months. 
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At discharge, all donors had a worse kidney function, 
but interestingly it was better for right donors. As nei-
ther the preoperative kidney function nor the donor 
baseline characteristics differed, which are comparable 
with most other studies, this difference is most likely re-
lated to the lower preoperative scintigraphic function of 
right grafts [7, 25]. Correspondingly, the median serum 
creatinine of kidney recipients 1 week after transplanta-
tion was 0.4 mg/dL higher for recipients of right grafts. 
As the recipient characteristics did neither differ, this 
can also be related to the lower split function of right 
grafts, and a tendency towards worse preoperative kid-
ney function of their recipients. Moreover, the DGF 
rates were higher for right grafts, but this difference was 
not statistically significant. In this regard, it is unlikely 
that the significant difference of 11 min in operating 
time for the transplantations caused the higher DGF 
rates because other studies also report on comparable 
results [30]. Furthermore, the anastomosis times did not 
significantly differ, although some authors found them 
to be longer for right grafts. They explained this finding 
not only with the shorter vein of right grafts but also 
higher rates of multiple vessels and the relatively long 
renal artery which tends to an arterial kinking [6, 31]. 
The CIT in our study was longer than in some other 
studies because we do not perform LDN and transplan-
tation simultaneously, but sequentially [22]. However, it 
was not different between right and left grafts, wherefore 
one reason for the slightly higher DGF rates of right 
grafts could be the higher rates of vascular problems. Of 
note, the graft function was no longer different between 
right and left grafts during follow-up. Moreover, the 
death-censored graft and patient survival were excellent 
and did neither differ between the groups. In contrast, 
Khalil et al. [6] found a significantly worse graft survival 
with right grafts and performed a follow-up almost twice 
as long. We assume that there will not be such differ-
ences in our single-center cohort with significant prior 
expertise in LDN, but we cannot prove this (yet) due to 
our shorter follow-up.

This retrospective, single center analysis is not devoid 
of limitations. As we did not perform a prospective, ran-
domized study, our results are impacted by a selection 
bias. However, the groups did neither differ regarding the 
donor nor recipient, but only the graft characteristics, 
which did not appear to impact the long-term follow-up. 
There have also been analyses of larger cohorts, but these 
results are often impacted by inherent learning curves of 
the surgeons, center-specific differences, or different sur-
gical approaches.

To conclude, our large single-center cohort of pure 
laparoscopic donor nephrectomies revealed differences 
in terms of the perioperative outcomes regarding the 
LDN itself and the corresponding KTs. These differences 
did not impact the long-term follow-up, which is of ut-
most importance. However, the higher complication 
rates for the recipients of right kidneys indicate that even 
experienced transplant surgeons at high-volume centers 
are challenged by the different anatomical conditions, 
wherefore RLDN should either be trained or performed 
more often.
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