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Abstract
BACKGROUND 
Over the last few years, the deceased donor organ donation rate was declined or 
remained stable, whereas the live donor organ donation rate has increased to 
compensate for the demand. Minimally invasive techniques for live donor 
nephrectomy (LDN) have also improved the live donor kidney donation rates. 
This increase has led to an interest in the surgical procedures used for LDN.

AIM 
To evaluate the LDN techniques performed in Turkey, the structure of surgical 
teams, and the training received. Additionally, the number of kidney transplant-
ations at different centers, the surgeon experience level, differences in surgical 
approach during donor surgeries, and outcomes were assessed.

METHODS 
A questionnaire was sent to the Turkish Ministry of Health-accredited transplant 
centers. It inquired of the number of LDN surgeries, surgical techniques, complic-
ations, optimization protocols, the experience of surgeons, and the training. 
Descriptive statistics were outlined as follows: Discrete numeric variables were 
expressed as medians (minimum-maximum), while categorical variables were 
shown as numbers and percentages. As a result of the goodness-of-fit tests, if the 
significance of the differences between the groups in discrete numerical variables 
for which the parametric test statistical assumptions were not met, data were 
analyzed with the Mann Whitney U test and the χ2 test.

RESULTS 
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The questionnaire was sent to 72 transplant centers, all of which replied. Five centers that reported 
not performing LDN procedures were excluded. Responses from the remaining 67 centers were 
analyzed. In 2019, the median number of kidney transplants performed was 45, and the median 
number of kidney transplants from living donors was 28 (1-238). Eleven (16.5%) centers performed 
5-10, while 34 (50.7%) centers performed more than 100 live donor kidney transplants in 2019. 
While 19 (28.4%) centers performed the LDN procedures using the open technique, 48 (71.6%) 
centers implemented minimally invasive techniques. Among the centers preferring minimally 
invasive techniques for LDN, eight (16.6%) used more than one surgical technique. The most and 
the least common surgical techniques were transperitoneal laparoscopic (43 centers, 89.6%) and 
single port laparoscopic LDN (1 center, 2.1%) techniques, respectively. A positive association was 
found between the performance of minimally invasive techniques and the case volume of a 
transplant center, both in the total number and live donor kidney transplants (15 vs 55, P = 0.001 
and 9 vs 42, P ≤ 0001 respectively). The most frequently reported complication was postoperative 
atelectasis (n = 33, 49.2%). There was no difference between the techniques concerning complic-
ations except for the chyle leak.

CONCLUSION 
Turkish transplant centers performed LDN surgeries successfully through various techniques. 
Centers implementing minimally invasive techniques had a relatively higher number of live donor 
kidney transplants in 2019.

Key Words: Kidney donation; Live donor nephrectomy; Laparoscopic donor nephrectomy; Donor 
complications; Minimally invasive techniques; Donation rate

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study showed that centers using minimally invasive techniques had a relatively higher 
number of live donor kidney transplants in 2019. It also demonstrated that Turkish transplant teams 
performed live donor nephrectomy surgeries successfully through various techniques by considering that 
donor safety and center experience were the essential determinants when selecting the optimal approach 
for each donor.

Citation: Mankiev B, Cimen SG, Kaya IO, Cimen S, Eraslan A. Current practice of live donor nephrectomy in 
Turkey. World J Transplant 2022; 12(12): 405-414
URL: https://www.wjgnet.com/2220-3230/full/v12/i12/405.htm
DOI: https://dx.doi.org/10.5500/wjt.v12.i12.405

INTRODUCTION
Over the last few years, deceased donor organ donations have decreased[1]. In 2019, the overall organ 
donation rate was 46.5 per million population in Turkey[2]. This figure demonstrated a decline from the 
preceding years. However, this decline was less remarkable than in other European countries since live 
organ donation was promoted to compensate for demand. In line with this, countries like Turkey 
reported a rise in the number of living donor kidney transplantations during the pandemic. In 2019 
according to the Turkish Ministry of Health data, 3963 kidney transplantations were performed in 
Turkey[2]. Among these patients, 3548 were transplanted from live donors. This increased living donor 
rate stimulated interest in Turkey’s surgical techniques and live donor nephrectomy (LDN) practices.

The introduction of laparoscopic donor nephrectomy was by Ratner et al[3]. Various minimally 
invasive techniques have been described and performed for live kidney donation. These include hand-
assisted laparoscopic, retroperitoneoscopic, single port, natural orifice, and robotic nephrectomy 
techniques[4]. Meanwhile, the open donor nephrectomy technique remained a gold standard for 
patients with variant anatomies and previous abdominal surgeries. Studies conducted in Europe and 
the United States showed that minimally invasive donor nephrectomy improved the live kidney 
donation rates[5,6]. Due to shorter recovery time, less post-surgical pain, and better cosmetic results, 
live kidney donors preferred minimally invasive techniques. Therefore, many transplant centers 
implemented these techniques with considerable success.

Despite the high number of live donor kidney transplantations in Turkey, the surgical techniques for 
LDN have not been widely studied. This study evaluates the LDN techniques performed in Turkey, the 
structure of surgical teams, and the training received. Additionally, the number of kidney transplant-

https://www.wjgnet.com/2220-3230/full/v12/i12/405.htm
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ations at different centers, the surgeon experience level, differences in surgical approach during donor 
surgeries, and outcomes were assessed.

MATERIALS AND METHODS
This study was conducted by the University of Health Sciences, Diskapi Training and Research 
Hospital, Department of Surgery after approval from the institutional ethical review committee (83/06). 
A previously used questionnaire to screen kidney transplant centers in Europe was modified for 
Turkish transplant centers and used for study purposes[7]. The questionnaire was prepared using 
online survey software (SurveyMonkey®, California, United States). It was sent via e-mail to the 
transplant surgeon, nephrologist, or urologist working in the transplant centers registered with the 
Turkish Ministry of Health. The e-mail addresses were retrieved from the Turkish Ministry of Health 
database and several national transplant society websites.

In May 2020, the first round of questionnaires was sent out, while the second round was sent in 
September 2020. Data collection was closed after the last questionnaire was received on December 2, 
2020. The questionnaire consisted of questions regarding the number of living donor nephrectomies 
performed in 2019, surgical techniques used, the experience of primary surgeons, and the training they 
had received. Data regarding average blood loss, donor warm ischemia time (DWIT), surgical complic-
ations, preferred nephrectomy side, and kidney extraction site were also interrogated. All donors 
included in the study were live and related to the recipient.

Statistical analysis
Data analysis was performed using IBM SPSS (Statistical Package for Social Sciences) Statistics 17.0 (IBM 
Corporation, Armonk, NY, United States) software. The Shapiro-Wilk test was used to determine 
whether the distribution of discrete numerical variables was close to normal. Descriptive statistics were 
outlined as follows: Discrete numeric variables were expressed as medians (minimum-maximum); and 
categorical variables were shown as numbers and percentages. As a result of the goodness-of-fit tests, if 
the significance of the differences between the groups in terms of discrete numerical variables for which 
the parametric test statistical assumptions were not met, data were analyzed with the Mann-Whitney U 
test. In the 2 × 2 cross-tabs, if the expected frequency was below 5 in at least one-quarter of the cells, the 
categorical data were evaluated by Fisher’s exact probability test. The χ2 test with continuity correction 
was used when the expected frequency was between 5-25. If no more than one-fifth of the cells had 
expected values equal to or less than 5, the categorical data were evaluated using the Fisher-Freeman 
Halton test. For P < 0.05, the results were considered statistically significant.

RESULTS
The questionnaire was sent to 72 kidney transplant centers, all of which replied. Five centers that 
reported not performing live donor kidney transplants were excluded. The responses from the 
remaining 67 centers were analyzed. In 2019, the median number of kidney transplants performed was 
45 (1-484), and the median number of kidney transplants from living donors was 28 (1-238) (Table 1). 
Eleven centers (16.5%) reported performing 5-10, whereas 34 (50.7%) reported performing more than 
100 live donor kidney transplants during 2019. Nineteen (28.4%) centers performed LDN using the open 
technique and 48 (71.6%) using minimally invasive techniques.

Composition and training of the surgical team
LDNs were carried out by a transplant surgeon in 27 centers (40.3%), by a general surgeon in 24 centers 
(35.8%), and by a urologist in 16 centers (23.9%) (Table 1). The surgical experience was 5 or more years 
in 42 centers (62.7%), whereas 12 centers (17.9%) were newly established with 1-3 years of experience in 
donor nephrectomies. In addition, the technique for LDN was adopted through fellowship training in 28 
centers (41.8%), surgical residency training in 22 centers (32.8%), workshops and courses in 14 centers 
(20.9%), and other routes in 13 centers (19.4%). Fifty-seven centers (85.1%) reported having a second 
surgeon as a backup. Only 10 centers (14.9%) did not have a backup surgeon. The average blood loss 
ranged between 0-100 mL during LDN in 52 centers (77.6%). Ten centers (14.9%) reported an average of 
100-200 mL blood loss. Sixty-one centers (91%) reported a DWIT of 1-5 min, while DWIT was 5-10 min 
in 4 centers (0.6%) and 10-15 min in 2 centers (0.3%). Forty-nine centers (73.1%) recorded surgeries for 
optimization. Technical troubleshooting protocol was in place in 61 centers (91%).

Minimally invasive techniques
Among the 48 centers preferring minimally invasive techniques for LDN, 8 (16.6%) implemented more 
than one surgical technique. The surgical techniques and number of centers using these methods are 
displayed in Figure 1. As can be seen in this figure, transperitoneal laparoscopic donor nephrectomy 
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Table 1 Transplant center characteristics, composition, and training of the surgical team

Characteristics Values

Number of kidney transplants performed in 2019 45 (1-484)

Number of kidney transplants from living donors in 2019 28 (1-238)

Number of donor nephrectomies performed in 2019 percenter

5-10 11 (16.5%)

11-25 6 (9.0%)

26-50 9 (13.4%)

51-100 7 (10.4%)

> 100 34 (50.7%)

Primary surgeon

General surgeon 24 (35.8%)

Urologist 16 (23.9%)

Transplant surgeon 27 (40.3%)

Live donor nephrectomy technique

Open donor nephrectomy 19 (28.4%)

Minimally invasive techniques 48 (71.6%)

Number of years using the preferred technique

1-3 yr 12 (17.9%)

3-5 yr 13 (19.4%)

> 5 yr 42 (62.7%)

Type of training received by the surgeon

Fellowship training 28 (41.8%)

Residency training 22 (32.8%)

Surgical courses 14 (20.9%)

Other 13 (19.4%)

was the most commonly performed technique, while single port laparoscopic donor nephrectomy was 
the least common technique.

The left donor nephrectomy was favored in 26 transplant centers (54.3%). The conversion rate was 
below 1% in 58 centers (86.5%). Eight centers (11.9%) reported a conversion rate between 1%-3%, and 
only 1 center (1.5%) reported a conversion rate of 3%-5%. The most frequent reason for conversion was 
venous bleeding (n = 10, 20.8%). Other reasons were abdominal adhesions (n = 8, 16.7%), technical 
problems related to gadgets and devices (n = 7, 14.6%), arterial bleeding (n = 5, 10.4%), adjacent organ 
injury (n = 1, 2.1%), and miscellaneous (n = 1, 2.1%).

Thirty-four surgeons (50.7%) stated having performed more than 100 donor nephrectomies as the 
primary surgeon with the accustomed technique in 2019 (Table 1). On the other hand, 11 surgeons 
(16.5%) reported performing 5-10 donor nephrectomies as the primary surgeon. There was a positive 
association between the performance of minimally invasive techniques and the case volume of a 
transplant center regarding both the total number of transplants and live donor kidney transplants (15 
vs 55, P = 0.001 and 9 vs 42, P ≤ 0.001 respectively) (Figure 2).

Variations in the minimally invasive techniques
Nine centers (18.8%) reported using hand assistance, whereas 39 centers (81.2%) did not. While 41 
centers (85.4%) reported using vascular staplers for division of the renal pedicle, 6 centers (12.5%) used 
self-locking surgical clips, and 1 center (2.1%) titanium clips. Modification of the surgical technique due 
to anatomical variations or body mass index of the donor was not preferred in 56.7% and 68.7% of the 
centers, respectively. Pfannenstiel incision was the most preferred extraction site for the kidney (n = 30, 
62.5%). It was followed by the paramedian (n = 9, 18.7%), midline (n = 7, 14.6%), and modified incisions 
(n = 2, 4.2%).
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Figure 1  Distribution of minimally invasive techniques for donor nephrectomy.

Figure 2  Association of minimally invasive technique usage and case volume.

Complications of donor nephrectomy surgeries
The most frequently reported complication was postoperative atelectasis (n = 33, 49.2%), while the 
second most frequent complication was bleeding requiring blood transfusion (n = 25, 37.3%) (Figure 3). 
Wound infection, hernia, and chyle leak were also reported (n = 22, 33.8%). Thirty-nine centers (81.2%) 
reported an incisional hernia rate of 1%-5%, while 6 centers (12.5%) reported a rate of 5%-10%, and 3 
centers (6.3%) reported 10%-20%. Surgical site fluid collections, ileus, deep venous thrombosis, 
pneumonia, and urinary retention were also reported. Graft loss due to inadvertent intraoperative 
damage was encountered in two transplant centers (2.9%) (Figure 3). The rates of these declared 
complications did not differ among the centers using open and minimally invasive techniques except for 
the chyle leak (Table 2). Chyle leak was reported significantly more frequently by centers using the 
minimally invasive techniques (P = 0.006).

DISCUSSION
Persistent organ shortage has led to increased interest in live organ donation. As a result, the number of 
live kidney transplantations is increasing annually. It was previously reported that minimally invasive 
techniques for LDN might increase the number of donations. Nonetheless, the critical principle in live 
organ donation is the safety of the donor[8]. Therefore, donor safety should always be the greatest 
determinant when deciding on the LDN technique[9]. This study presented a cross-sectional view of the 
techniques of LDN, transplant team composition, training, and the list of the complications encountered 
at Turkish kidney transplant centers.

Our findings were similar to those of Klop et al[10]. They reported that 59 of the transplant centers in 
Europe performed minimally invasive techniques for LDN[10]. In their survey, 48 European transplant 
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Table 2 Rates of declared postoperative complications

Centers performing open donor nephrectomy, n 
= 19%

Centers performing minimally invasive techniques, n 
= 48%

P 
value

Bleeding 7 (36.8%) 18 (37.5%) > 0.999

Chyle leak 1 (5.3%) 21 (43.8%) 0.006

Surgical site fluid 
collection

5 (26.3%) 14 (29.2%) > 0.999

Urinary retention 0 (0.0%) 2 (4.2%) > 0.999

Atelectasis 11 (57.9%) 22 (45.8%) 0.536

Pneumonia 0 (0.0%) 2 (4.2%) > 0.999

Deep vein thrombosis 3 (15.8%) 1 (2.1%) 0.066

Ileus 0 (0.0%) 6 (12.5%) 0.173

Hernia 5 (26.3%) 17 (35.4%) 0.670

Graft loss 1 (5.3%) 1 (2.1%) 0.490

Wound infection 7 (36.8%) 15 (31.3%) 0.880

Figure 3  Complications of donor nephrectomy surgeries.

centers used the laparoscopic approach, and 9 centers used the retroperitoneoscopic approach. In our 
study, 48 centers reported performing minimally invasive techniques. Among those, 43 used the laparo-
scopic approach, and 5 used retroperitoneoscopic methods. In line with the American and European 
centers, robotic surgery is also used for LDN in Turkey[11,12]. Five transplant centers in our study 
reported implementing robotic-assisted techniques. In 2009, only two centers in Europe used robotic-
assisted techniques. However, this number increased gradually, with several case series being published 
in the literature[13-16].

In our survey, 19 centers reported using the open technique for donor nephrectomy. This result was 
in accordance with the findings of the European survey, which reported that 37 centers performed open 
donor nephrectomies[10]. This similarity indicates the international trend for minimally invasive 
techniques. As per the literature, the total number of kidney transplants and live donor kidney 
transplants is in line with the increased use of minimally invasive donor nephrectomy techniques in 
Turkish transplant centers[4,7,10].

A comparison of the centers regarding case volumes revealed a significant variation among centers in 
this regard. Thirty-four centers performed more than 100 live donor kidney transplants in 2019. These 
centers represented 50.7% of the transplant centers enrolled in our study. While these centers performed 
more than 3400 kidney transplants, the remaining 33 centers performed approximately 200 live donor 
kidney transplants in total. This disproportionate distribution can be explained by the higher number of 
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live donations in highly populous cities of Turkey, such as Istanbul and Ankara. On the other hand, in 
Europe, as of 2009, only four centers were performing more than 100 live donor kidney transplants per 
year, while 30 centers were performing fewer than 100 live donor kidney transplants[10].

The spectrum of postoperative complications did not differ between the centers performing 
minimally invasive donor nephrectomy and those performing open donor nephrectomy. Among all 
complications, only chyle leak was more frequently encountered in the centers using minimally invasive 
techniques. Two centers reported graft loss due to intraoperative damage of the graft: One from a center 
using open donor nephrectomy and the other from a minimally invasive center. In our study, the 
relationship between the caseload of the transplant center and the complication of graft loss could not 
be analyzed due to the small numbers.

The team setup and staff training in Turkish transplant centers demonstrate similar results with the 
other transplant centers in the United States and Europe, where 41.8% of the staff have received 
fellowship training for organ transplantation[17,18]. Our findings revealed that most (i.e., 40.3) of the 
LDN procedures were performed by transplant surgeons in Turkish transplant centers. A scientific 
committee that consists of experienced transplant surgeons, nephrologists, transplant coordinators, and 
hepatologists evaluates the surgical trainee in terms of scientific and surgical qualifications for 
transplant proficiency. If the requirements are satisfied, then a certificate is given to the surgeon as a 
transplant surgeon. This certificate grants the surgeon to lead a transplant surgical team and perform 
transplants in his/her hospital.

The average blood loss ranged between 0-100 mL in 77.6% of the transplant centers in Turkey. The 
amount of blood loss and DWIT were compatible with the literature[19-22]. Technical troubleshooting 
protocol was in place and intraoperative video recording was routinely performed in the majority of the 
transplant centers in Turkey.

Eight centers in our study reported using more than one surgical technique. As a matter of course, 
performing LDN with more than one surgical technique provides advantages. These advantages are 
selecting the best technique for the donor and the ability to adapt the preferred technique to the donor 
anatomy, body mass index, surgical history, and abdominal adhesions. As an additional advantage, it 
can reduce the risk of conversion to open surgery. For example, in cases of venous bleeding, which was 
reported as the most common cause of conversion in our study, the surgeon can complete the surgery 
with a hand-assisted technique by placing an additional hand port.

To our knowledge, this is the first study evaluating donor nephrectomy techniques in Turkey. All 
transplant centers performing LDN responded to the survey and were included in our analysis. 
However, this study has some limitations which need to be considered while evaluating its findings. 
First, it is a survey study, and the reliability of the data depends on the accuracy of the answers and the 
honesty of the responders. Second, our findings could have been affected by a recall bias. However, this 
study provides an overview of the centers performing LDN in Turkey despite these limitations. The 
results of this study and future similar studies may act as instruments revealing any weaknesses that 
may need improvement.

CONCLUSION
Turkey is one of the leading countries for live organ donation. In this article we explored the transplant 
climate in Turkey via a detailed survey sent to transplant program directors. The questionnaire was sent 
to 72 kidney transplant centers, all of which replied. In 2019, the median number of kidney transplants 
performed was 45 (1-484), and the median number of kidney transplants from living donors was 28 (1-
23). Among the 48 centers preferring minimally invasive techniques for LDN, 8 (16.6%) implemented 
more than one surgical technique. Transperitoneal laparoscopic donor nephrectomy was the most 
commonly performed technique, while single port laparoscopic donor nephrectomy was the least 
common technique. There was a positive association between the performance of minimally invasive 
techniques and the case volume of a transplant center regarding both the total number of transplants 
and live donor kidney transplants. To our knowledge, this is the first study evaluating donor 
nephrectomy techniques in Turkey. Therefore, this study represents the national transplant envir-
onment in Turkey.

ARTICLE HIGHLIGHTS
Research background
Minimally invasive surgical techniques for live donor nephrectomy (LDN) are varied. These techniques 
include hand-assisted laparoscopic, retroperitoneoscopic, single port, natural orifice, and robotic 
nephrectomy techniques. Turkey has a high number of live kidney donors. The reports regarding LDN 
in Turkey are missing. In this study, we demonstrated the center volume, preferred techniques for LDN, 
complications, team setup, and training of transplant teams.
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Research motivation
In 2019 according to the Turkish Ministry of Health data, 3963 kidney transplantations were performed 
in Turkey. Among these patients, 3548 were transplanted from live donors. This increased living donor 
rate stimulated interest in various surgical techniques applied in Turkey and LDN practice.

Research objectives
To gain insight into the practices of LDNs in Turkish transplant centers.

Research methods
A questionnaire was sent to the Turkish Ministry of Health-accredited transplant centers. It inquired of 
the number of LDN surgeries, surgical techniques, complications, optimization protocols, the experience 
of surgeons, and the training. Descriptive statistics were outlined as follows: Discrete numeric variables 
were expressed as medians (minimum-maximum), while categorical variables were shown as numbers 
and percentages. As a result of the goodness-of-fit tests, if the significance of the differences between the 
groups in discrete numerical variables for which the parametric test statistical assumptions were not 
met, data were analyzed with the Mann Whitney U test and the χ2 test.

Research results
The questionnaire was sent to registered transplant centers in Turkey. All 72 centers replied. In 2019, the 
median number of kidney transplants performed was 45 per center, and the median number of kidney 
transplants from living donors was 28. There was a wide range between the centers in terms of 
transplant numbers (1-238 transplant per year). The open technique was preferred by 19 centers (28.4%). 
The minimally invasive LDN was performed by 48 centers (71.6%). Among the centers, 8 (16.6%) used 
more than one surgical technique. A positive correlation between the performance of minimally 
invasive LDN and the case volume of a transplant center, both in the total number of transplants and 
live donor kidney transplants, existed (15 vs 55, P = 0.001 and 9 vs 42, P ≤ 0.001 respectively). The most 
frequently reported complication was postoperative atelectasis (n = 33, 49.2%).

Research conclusions
The analysis of the questionnaire answers revealed that Turkish transplant centers successfully 
performed LDN operations using various techniques. A relatively higher numbers of living donor 
kidney transplants were performed in 2019 at centers using minimally invasive techniques.

Research perspectives
The data regarding the annual kidney transplant numbers, complication rates, and center successes 
should be released by the Ministry of Health in Turkey. This would allow the control and improvement 
of the transplant centers when necessary. Despite this, the current status of Turkish transplant centers, 
as observed in the results of this study, is comparable to transplant centers in Europe and the United 
States.
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