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Purpose: Laparoscopic donor nephrectomy (LDN) is the most commonly used method for kidney removal in 
kidney transplantation and, various incisions are used for kidney extraction. In this study, we aimed to compare the 
results of LDN operations using iliac fossa incision and Pfannenstiel incision.

Material and Method: LDN cases performed in our institute between June 2016 and February 2020 were retro-
spectively analyzed. Patients with previous abdominal surgery, bleeding coagulation disorders, ectopic kidneys, 
and patients who were converted to perioperative open surgery were excluded. Demographic data of the patients, 
operation times, warm ischemia times, complications were recorded and the patients were divided into two groups 
according to incision types.

Results: After the inclusion and exclusion criteria, 203 patients were included in the study. Iliac fossa incision was 
used in 65% of the patients and the Pfannenstiel incision was used in 35% of the patients to remove the donor’s 
kidney. There were no difference in age, body mass index, gender, and Charlson Comorbidity Index (CCI) scores 
between the two groups. Operation time and warm ischemia time were significantly longer in the Pfannenstiel 
group (p = 0.001 and p = 0.016 respectively). There was no significant difference between the two groups in terms 
of bleeding amount, length of hospital stay, need for narcotic analgesic, visual analog scale scores, and postoper-
ative complications.

Conclusion: Both types of incisions can be used successfully and safely for the extraction of the kidney in LDN. 
Although WIT and operation time has been observed to be longer when a Pfannenstiel incision is made, complica-
tions and analgesic use are not different between Pfannenstiel incisions and iliac fossa incisions. 
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INTRODUCTION

The gold standard treatment for end-stage renal dis-
ease (ESRD) is renal transplantation(1). In this pro-

cedure, donor nephrectomy can be performed through 
open, laparoscopic, or robot-assisted surgery. As min-
imally invasive surgical approaches have gained wide-
spread use, laparoscopic donor nephrectomy (LDN) has 
become the standard approach in many transplantation 
centers because of its advantages including a short re-
covery time and minimal postoperative pain(1,2).
In LDN, time from clamping of the aorta or renal ar-
tery to cold perfusion is defined as the warm ischemia 
time (WIT) and is reported to be associated with post-
operative early graft function(3,4). Therefore, it is impor-
tant to extract the kidney through a healthful and fast 
approach. To perform LDN; the Pfannenstiel incision, 
vertical midline incisions, and iliac fossa incisions are 
frequently used for the extraction of the harvested kid-
ney(5-9).  
In the literature, there are studies comparing different 
incision types in kidney extraction in laparoscopic do-
nor nephrectomy(10-13). In this study, we have aimed to 
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compare the results of two routinely performed inci-
sions for LDN in our clinic, namely iliac fossa incisions 
and the Pfannenstiel incision. To the best of our knowl-
edge, our study is one of the largest series of single sur-
geons comparing these two incisions.

MATERIAL AND METHODS
Study Design and Patient Selection
LDN cases, performed in the period between June 2016 
and May 2021 in Bakırköy Dr. Sadi Konuk Research 
and Training Hospital, were reviewed retrospectively. 
To eliminate learning curve effects, the first 35 cases 
for both techniques were excluded from the study(14). 
Other exclusion criteria were patients with severe in-
traperitoneal adhesions due to previous abdominal sur-
gery, conversion of the laparoscopic procedure to open 
surgery perioperatively, presence of bleeding-clotting 
disorders, and presence of an ectopic kidney. Patients 
undergoing iliac fossa incisions were assigned to Group 
1 and patients undergoing a Pfannenstiel incision were 
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assigned to Group 2. Approval for this retrospective 
study was obtained from the same hospital (Approval 
no: 2020-352).
Preoperative evaluation
Standard laboratory tests, immunological tests, urinary 
ultrasound examinations, and Doppler ultrasound tests 
to assess the condition of the iliac artery of the trans-
plant candidate were performed. Computed tomogra-
phy angiography (CTA) was performed to evaluate the 
vascular structure of the candidate donor. Renal scintig-
raphy was performed to evaluate the function of sepa-
rate donor kidneys. 
All donor nephrectomy operations were performed 
laparoscopically by a single surgeon (S.Ş). After the 
nephrectomy was completed, the kidney was extracted 
through an iliac fossa incision or a Pfannenstiel incision. 
The length of incisions, the number of ports, the num-
ber of arteries, operative times, WIT, bleeding volume, 
and perioperative complications were recorded in order 
to analyze perioperative data by the incision type. WIT 
was defined as the period from the time of clamping 
the artery of the graft until the time of immersion of the 
graft into ice water. In order to evaluate postoperative 
data; the length of hospital stay, the need for narcotic 
analgesics, wound site infections, and the development 
of incisional hernia were recorded. The visual analog 
scale (VAS) was used for assessing postoperative 24th 
hour pain. On this scale, the score of 10 described se-
vere pain, while the score of 0 described benign com-
pletely painless. Postoperative complications were re-
corded according to the Clavien-Dindo classification(15). 
Surgical Technique
Iliac Fossa Incision
In the lateral decubitus position, a 5-6 cm oblique in-
cision was made in the transverse line parallel to the 
inguinal ligament, starting from a distance of 5 cm to 

the superior iliac spine and after the dissection of the 
fascia and the peritoneum and opening of the surgical 
site, the GelPort (Applied Medical, Rancho Santa Mar-
garita, CA, USA) was placed into this area (Figure 1).  
Using the GelPort system, CO

2
 insufflation was per-

formed and the intra-abdominal pressure was increased 
to 15 mmHg. A 5-mm-port was placed approximately 4 
cm lateral to the umbilicus and another 5-mm-port was 
placed approximately 3 cm inferior to the intersection 
point of the costal margin and the lateral rectus mus-
cle. Then, the intra-abdominal pressure was adjusted to 
12 mmHg. The colon was dissected along the line of 
Toldt and medialized. Then, the ureter was found on the 
psoas muscle. The ureter and the surrounding tissues 
were retracted. To retract the ureter, another 5-mm-port 
was inserted through the intersection point of the an-
terior axillary line and a transverse line at the level of 
the umbilicus. Tracing the ureter, the hilus of the kid-
ney was reached. The renal artery and the renal vein 
were dissected and completely liberated from the sur-
rounding tissue. After processing the renal pedicle, the 
kidney was liberated from the surrounding tissue and 
mobilized. The ureter was clamped and transected. A 
Multifire Endo-TA Stapler (Covidien, Walpole, Massa-
chusetts, ABD) was used to ligate and transect the renal 
artery. A Hem-o-Lock® Clip (Teleflex Medical, Re-
search Triangle Park, North Carolina, USA) was used 
to ligate and transect the renal vein. The kidney was 
extracted through the GelPort under direct vision man-
ually. The purpose of Gelport in our procedures is not a 
hand-assisted laparoscopy technique, but to be used for 
kidney extraction at this stage. A draining catheter was 
placed and the operation was terminated.
Pfannenstiel Incision
In the supine position, a Pfannenstiel incision of approx-
imately 6 cm was made in the suprapubic region. Tis-
sue layers were passed through to reach the peritoneum. 
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Table 1: *Indepent T test	       “Chi-Squire Test    ! Fisher Exact Test   & Mann-Whitney U Test
+ Presented as Median (IQR) BMI: Body Mass Index     EBL: Estimated Blood Loss   

Incision types for kidney extraction-Şahin et al.

Parameters (mean ± SD)		  Total (n=203)	 Group 1 n=132 (65)	 Group 2 n=71 (35)	 p

Age (years) 			   48.6 ± 12.4		  49 ± 12.3		  47.2 ± 12.9		  0.437*
Gender (n ; %)	 Male		  95 (46.7)		  60 (45.4)		  35 (49.2)		  0.709”
BMI (kg/m2)			   25.2 ± 2.1		  25.3 ± 3.9		  26 ± 3.2		  0.450*
Side (n ; %) Left			   196 (96.6)		  127 (96.2)		  69 (97.2)		  0.593!
Incision length (cm)			   5.4 ± 0.6		  5.2 ± 0.5		  6 ± 0.6		  0.0001*
No. of Ports			   3.2 ± 0.4		  3 ± 0.1		  4 ± 0.1		  0.0001*
No. of Renal Arteries			   1.1 ± 0.4		  1.1 ± 0.4		  1.2 ± 0.4		  0.571*
Operation time (mn)+			   90 (12.5)		  90 (15)		  95 (15)		  0.000&
Warm ischemia time (sc)		  92.4 ± 5.4		  91.9 ± 5.4		  94.2 ± 5		  0.016*
EBL (cc) +			   50 (20)		  50 (20)		  50 (15)		  0.568&
Length of Stay (days)			   2.2 ± 0.6		  2.2 ± 0.6		  2.2 ± 0.5		  0.787*

Table 1. Comparison of parameters according to incision types.

Narcotic Analgesic Requirement (n; %)	 8 (4.6)		  8 (6)		  2 (2.8)		  0.201!
VAS				    3.7 ± 0.9		  3.9 ± 1.1		  3.4 ± 0.8		  0.611”
Perioperative Complication (n ; %)					   
	 1			   8 (3.5)		  5 (3.7)		  3 (4.2)		  0.569!
	 2			   9 (3.9)		  7 (5.3)		  2 (2.8)
	 3			   5 (2.5)		  3 (2.2)		  2 (2.8)
Wound site infection (n ; %)		  6 (3)		  4 (3)		  2 (2.8)		  0.844”
Incisional Hernia			   0 (0)		  0 (0)		  0 (0)		  -

Table 2. Perioperative complications and visual analog scale scores.

 “Chi-Squire Test    ! Fisher Exact Test   + Presented as Median (IQR)
VAS: Visual analog scale
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The peritoneum was not dissected. Subsequently, only 
the skin layer of the incision was sutured continuously 
with a 3/0 polypropylene suture, leaving the most lat-
eral 1.5 cm of the donor kidney side open. (Figure 2a) 
Then, the site was closed with a sterile bandage. Then, 
the patient was placed in the lateral decubitus position 
(Figure 2b).  To perform a right donor nephrectomy, an 
incision was made at the level of the umbilicus along 
with the line corresponding to the margin of the lateral 
rectus muscle. Passing through the skin and subcutane-
ous tissue, the fascia was reached. CO

2
 insufflation was 

initiated after entering the intraperitoneal area with the 
Verres needle. For the left side, a Veress needle was 
introduced through Palmer's point. The intra-abdomi-
nal pressure was increased to 15 mmHg. Through the 
same point, a 10-mm-port was placed. Subsequently, a 
5-mm-port was placed approximately 3 cm inferior to 
the intersection point of the costal margin and the later-
al rectus muscle and a 10-mm-port were placed approx-
imately at a distance of 6 cm inferiorly and laterally to 
the camera port. From this stage until clipping the renal 
pedicle, the procedures were performed in the same 
way using the same technique as we described in the ili-
ac fossa incision. Then, another port was inserted under 
direct vision through the abovementioned 1.5-cm-open-
ing at the most lateral part of the Pfannenstiel incision. 
Through this port, a Multifire Endo-TA Stapler (Covi-
dien, Walpole, Massachusetts, ABD) was placed on the 
renal artery and a Hem-o-Lock® Clip (Teleflex Medi-
cal, Research Triangle Park, North Carolina, USA) clip 
was applied to the renal vein. Subsequently, the renal 
artery and the renal vein were ligated and transected. 
The sutures at the Pfannenstiel incision were removed 
and the kidney was extracted manually. A draining 
catheter was placed and the operation was terminated.
The study was approved by the University of Health 
Sciences, Dr. Sadi Konuk Training and Research Hos-
pital Ethical Committee, Bakirkoy, Istanbul, Turkey 

(Decision No: 2020-352). Informed consent was ob-
tained from all the patients.
Statistical Analysis
For statistical analyses, the NCSS (Number Cruncher 
Statistical System) 2007 (Kaysville, Utah, USA) soft-
ware was used. The continuous variables were given 
as means ± standard deviations. The nonnormally dis-
tributed variables were presented as medians and in-
terquartile ranges. Categorical data were presented as 
numbers and percentages. The normality of quantitative 
data was tested by the Shapiro-Wilk test and graphical 
plots such as Q-Q plot. The student's t-test was used to 
compare two groups conforming to a normal distribu-
tion. The Levene’s test used to assess the equality of 
the variances. The Mann-Whitney U test was used to 
compare two groups that did not conform to a normal 
distribution. To compare qualitative data, the Pearson's 
Chi-Square test were used if ≤ 20% of expected cell 
counts are less than 5, the Fisher’s exact test were used 
if >20% of expected cell counts are less than 5. Statis-
tical significance was assessed according to a p-value 
of < 0,05.

RESULTS  
Of the 203 patients included in the study, an iliac fos-
sa incision was used in 65% (n = 132; Group 1) and a 
Pfannenstiel incision was used in 35% (n = 71; Group 
2) to extract the donor’s kidney. Between two groups, 
age, body mass index (BMI), gender, and Charlson Co-
morbidity Index (CCI) scores were similar. A compar-
ison of parameters according to incision types can be 
seen in Table 1.
The median operative time was 90(15) minutes in Group 
1 and 95(15) minutes in Group 2. The operative time was 
statistically longer in Group 2 (p = 0.001). WIT was 
91.9 ± 5.4 seconds in Group 1 and 94.2 ± 5 seconds in 
Group 2, which was statistically significantly longer in 

Figure 1: Port placement in the iliac fossa incision group
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Group 2 (p = 0.016). The mean length of hospital stay of 
the patients was found to be 2.2 ± 0.6 days. The length 
of hospital stays and the bleeding volumes was not sig-
nificantly different between the groups (p = 0.787, p = 
0.568, respectively). 
Perioperative complications and VAS scores are ob-
served in Table 2. In the postoperative period, 8 (6%) 
patients in Group 1 and 2 (2.8%) patients in Group 2 
required narcotic analgesics. When evaluated in terms 
of VAS scores at the postoperative 24th hour, the mean 
VAS score was 3.9 ± 1.1 in Group 1, while it was 3.4 
± 0.8 in Group 2. There was no significant difference 
between the two groups in terms of narcotic analgesic 
need and VAS scores. (p = 0.201 and 0.611, respec-
tively). 
Complications developed in a total of 22 (10.8%) pa-
tients (Table 2). Of these patients; 8 had grade I, 9 had 
grade II, and 5 had grade III complications according to 
the Clavien-Dindo system. Wound site infections de-
veloped in 6 patients (3%) in the postoperative period. 
There was no significant difference between the two 
groups in terms of complications and wound site infec-
tions. An incisional hernia was not observed in any of 
the patients in the long term after the operation. 

DISCUSSION
LDN is used as the gold standard approach in many 
transplantation centers(2).  Several types of incisions 
including midline incisions, Pfannenstiel incisions, or 
iliac fossa incisions are used to perform graft extraction 
in LDN. Each of them has advantages and disadvantag-
es compared to other types of incisions(16,10).
In the studies by Gupta et al, Adiyat et al, and Iemsupa-
kkul et al; no differences in operative times were report-
ed between operations using a Pfannenstiel incision or 
an iliac fossa incision(10-12). However, a prospective ran-
domized study has recently reported a shorter operative 
time in operations where a Pfannenstiel incision was 
used(13). In contrast to similar studies in the literature, 
we have found the operative time longer in the Pfann-

enstiel incision group compared to the iliac fossa inci-
sion group in our study, and the difference between the 
two groups was found to be significant (p < 0.05). This 
finding can be explained by the fact that; in contrast to 
the start of the operation after positioning the patient in 
the iliac fossa incision group, the operation started with 
the patient in the supine position in the Pfannenstiel in-
cision group and the position of the patient was later 
changed to the lateral decubitus position after making 
the incision.
As for WIT; no differences in WIT were reported in 
the study performed by Gupta et al. but the study by 
Iemsupakkul et al. reported a longer WIT in operations, 
where a Pfannenstiel incision was used(11,12). Contrary 
to those studies, another study comparing midline in-
cisions with iliac fossa incisions have reported a statis-
tically significantly shorter WIT in the group undergo-
ing a Pfannenstiel incision(10). In our study, WIT was 
longer in the Pfannenstiel incision group (p = 0.016). 
The common point of Iemsupakkul et al.'s study and our 
study are not only the significant prolongation of the 
WIT in the Pfannenstiel group but also the preference 
for a completely laparoscopic technique, not using the 
hand-assisted technique(12). They attributed the length-
ening of the WIT to the length of the distance between 
the position of the incision and the kidney. As can be 
seen, the results of studies related to WIT are contro-
versial in the literature. We suggest that such different 
results may be associated with the experience levels of 
teams. Surgeons may be achieving better results when 
they use the technique with which they are more experi-
enced. Moreover, we think that the use of the GelPort in 
the iliac fossa incision group but not in the Pfannenstiel 
incision group in our study played a role in obtaining 
different WIT values between the groups. On the other 
hand, statistically significant differences in WIT val-
ues should be investigated further by examining graft 
functioning in recipients in order to be able to evaluate 
potential clinical implications.
It is reported that bleeding volumes were not significant-
ly different by the incision type across the groups(10–12). 

Urological Oncology   374

Figure 2. a: Pfannenstiel incision made in the supine position and the opening left for port insertion at the most lateral of the incision. b: Providing the lateral decubitus 
position after the Pfannenstiel incision is made and covered.
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Similarly, in our study, there was no statistically signif-
icant difference in bleeding volumes between the two 
groups.
Results of comparisons of incision lengths are variable 
in the literature. Incisions were reported to be signifi-
cantly longer in the Pfannenstiel incision group in the 
study by Gupta et al.; however, Adiyat et al. reported 
that lengths of midline incisions were shorter compared 
to the lengths of iliac fossa incisions and Pfannenstiel 
incisions(10,11). In a meta-analysis; which included both 
of those studies, it was reported that the groups were 
significantly heterogeneous but there were no signif-
icant differences in incision lengths(16). In our study, 
we have found that incision lengths were significantly 
longer in the Pfannenstiel group (p = 0.0001). There 
was an extra incision because of the use of an extra port 
in patients in the Pfannenstiel incision group.
Studies in the literature reported a similar length of 
hospital stays according to incision type,(10,11,13) and 
there was no statistical difference between the groups 
in our study. 
In the literature, it has been reported that the need for 
analgesic use is less in the patient group who under-
went Pfannenstiel incision compared to the iliac fossa 
group(11). Also, in the same study, VAS scores were 
compared between the two groups. While no significant 
difference was observed in both groups in the first 4 
hours postoperatively, the Pfannenstiel incision group 
reported less pain at the postoperative 24th hour. In our 
study, it was observed that the patients in the Pfann-
enstiel incision group required less narcotic analgesics 
in the postoperative period and reported a lower VAS 
score, but no significant difference was found. We think 
that retracting the muscles instead of making the inci-
sion in patients with Pfannenstiel incision may lead to 
less analgesic requirement in the postoperative period.
A meta-analysis study in the literature reported that 
wound site complications were not significantly dif-
ferent across groups(16). Gupta et al. reported that two 
patients developed wound site infections in the iliac 
fossa incision group, whereas, two patients developed 
wound dehiscence and 6 patients developed wound 
site infections in the Pfannenstiel incision group. On 
the contrary; in the study by Adiyat et al., no wound 
site infections were reported in the Pfannenstiel inci-
sion group, but wound site complications occurred in 
7 patients in the iliac fossa incision group(10,11). In our 
study, we observed a wound site infection in only two 
patients in the Pfannenstiel incision group but wound 
site infections developed in four patients in the iliac fos-
sa incision group. 
It has been reported that bladder and bowel injuries 
may occur during the extraction of the kidney through 
a Pfannenstiel incision. Performing a Pfannenstiel inci-
sion in the lateral decubitus position might be more dif-
ficult and lead to small intestine injuries in patients(11). 
In our study, no bladder or bowel injury was observed 
in the Pfannenstiel group. We think that our surgical 
technique did not lead to any bladder and bowel injuries 
in the Pfannenstiel incision group because the incision 
was made with the patient in the supine position and, 
then the position of the patient was changed to the later-
al decubitus position after the preparation of the incision 
site. At the last stage of the operation, while placing the 
trocar and other working tools through the incision, the 
procedures should be performed under direct vision and 

incisions should be made attentively to prevent bowel 
injuries during the extraction of the kidney.
The GelPort was used to perform LDN with an iliac 
fossa incision. After making the incision just enough 
to extract the kidney and entering into the peritoneal 
cavity, placing the GelPort prevents gas leakage and 
allows extracting the kidney in a short time. Another 
advantage of the GelPort is that it allows hand-assisted 
surgery in case of the development of any periopera-
tive complications. However, as we mentioned before, 
we do not routinely use the hand-assisted laparoscopy 
technique in standard donor nephrectomy procedures. 
Therefore, we think that the GelPort should be used 
especially at the beginning of the learning curve. The 
major disadvantage of the GelPort can be the high cost. 
In our clinic, we have used the GelPort and performed 
iliac fossa incisions in LDN cases since 2019 but, since 
then, we have started performing Pfannenstiel incisions 
to reduce costs.
In the study of Iemsupakkul et al., cosmetic results 
were worse in the Pfannenstiel group, but statistical 
significance could not be obtained(12). However, on 
the contrary, there are studies in the literature in which 
Pfannenstiel incision gives more satisfactory cosmetic 
results(11,13). In a randomized study comparing standard 
laparoscopic live donor nephrectomy and mini-laparo-
scopic donor nephrectomy(17), better cosmetic results 
were observed in the mini-laparoscopic donor nephrec-
tomy group, although peri and postoperative findings 
were the same. The authors explained this situation as 
pubic hair covering the wound site(17,18). We did not ex-
amine the cosmetic results between both incisions in 
our study, and this can be considered as one of the lim-
itations of our study.
The strengths of our study are that the procedures were 
performed by a single surgeon experienced in lapa-
roscopy, the cases with both techniques performed at 
the time of the learning curve were not included in the 
study, and the two commonly preferred methods were 
compared. The limitations of our study are the retro-
spective design, the unequal distribution of the number 
of patients between the two groups, and the use of the 
GelPort in only one arm of the study. When the Pfann-
enstiel incision is used, we think that the staples are 
placed at a steeper angle to the renal vessels during the 
closure of the renal pedicle, thus, the safety of the pro-
cedure will be promoted and longer segments of renal 
vessels can be harvested. However, our study design 
was not suitable to evaluate this suggestion and this 
may be another limitation. 

CONCLUSIONS
Both types of incisions can be used successfully and 
safely for the extraction of the kidney in LDN. Al-
though WIT and operation time have been observed to 
be longer when a Pfannenstiel incision is made, com-
plications and analgesic use are not different between 
Pfannenstiel incisions and iliac fossa incisions. 
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