
Kidney transplantation in the treatment of end-
stage kidney disease is still widely preferred worldwide 
as the gold standard method. It is a complex procedure 
due to many different causes such as the presence of 
factors like obesity which makes the surgery difficult, 
frequent anticoagulant use, the presence of long-term 

dialysis treatment-related metabolic problems, pre-op-
erative use of immunosuppressive agents and possibil-
ity of graft rejection. Despite such difficulties and 
developed minimally invasive techniques, open kidney 
transplantation remains popular in many clinics around 
the world.1-6 
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ABS TRACT Objective: Despite such difficulties and the presence of 
minimally invasive techniques, open kidney transplant is still a popu-
lar method in many clinics worldwide. We tried to identify our incision 
for kidney transplantation, to present the anatomical limits of the inci-
sion and to discuss its advantages-disadvantages. Material and Met-
hods: Patient selection: Ages, number of living donors-cadaver donors, 
anastomosis durations, operation durations, surgical incision length, 
surgical site circumference, post-op incisional hernia rate and presence 
of wound site infection were noted for the 77 patients included. Surgi-
cal Technique: After the transverse line drawn at the umbilicus level, a 
line connecting umbilicus and spina iliaca anterior superior (SIAS) is 
drawn. The center of the umbilicus-SIAS line is the lateral edge of the 
rectus abdominis muscle. The endpoint of our incision is 1-2 cm supe-
rior to the junction of the tuberculum pubicum with the rectus muscle. 
Results: Sixty nine of these kidney transplantations (89.6%) were from 
living and 8 were (10.3%) from cadaver donors. For transplants from a 
living donor, mean anastomosis duration was 31,8±7.3 min and mean 
operation duration was 150.6±27 min. For cadaver donors, mean anas-
tomosis duration was 29.6±4.4 min and the mean operation duration 
was 137±33 min. Post-operative wound site infection was observed in 
7 (9.1%) patients in 77 kidney transplantation operations. The posto-
perative incisional hernia was observed in 7 patients (9.1%). Conclu-
sion: Our incision, named as renal transplantation incision, can reach 
the surgical site without damaging the anatomic layers and present a 
quite good view of the surgical site. To provide better evaluation, app-
lications with a higher number of patients are needed. 
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ÖZET Amaç: Pek çok zorluğuna ve minimal invaziv tekniklerin 
varlığına rağmen, açık böbrek nakli hala dünya genelinde birçok 
klinikte popüler bir yöntemdir. Biz bu yazımızda, böbrek nakli için 
kullandığımız kesiyi belirlemeye, kesinin anatomik sınırlarını açıkça 
ortaya koymaya, avantaj ve dezavantajlarını tartışmaya çalıştık. Gereç 
ve Yöntemler: Hasta seçimi: Dahil edilen 77 hastanın, yaşları, canlı 
donör-kadavra donör sayısı, anastomoz süreleri, operasyon süreleri, 
cerrahi insizyon uzunluğu, cerrahi alanın daire çevresi, ameliyat sonrası 
insizyonel herni oranı ve yara yeri enfeksiyonu varlığı kaydedildi. Cer-
rahi teknik: Umblikus hizasından çekilen transvers çizgi sonrası umb-
likus ile spina ilyaka anterior superioru (SIAS) birleştiren çizgi çekilir. 
Umblikus-SIAS çizgisinin ortası rektus abdominis kasının lateral 
kenarıdır. İnsizyonumuzun bitiş yeri tuberculum pubicum’un rektus 
kası ile birleşim yerinin 1-2 cm superiorudur. Bulgular: Böbrek nakil-
lerimizin 69 (%89,6)’u canlı donörden, 8 (%10,3)’i kadavra donörden 
yapılmıştır. Canlı donörden nakiller için; ortalama anastomoz süresi 
31,8±7,3 dakika ve ortalama operasyon süresi 150,6±27 dakikaydı. Ka-
davra donörden nakiller için; ortalama anastomoz süresi 29,6±4,4 
dakika ve ortalama operasyon süresi 137±33 dakikaydı. 77 böbrek nakli 
operasyonundan, 7 hastada (%9,1) ameliyat sonrası yara yeri enfeksiy-
onu gözlendi. Postoperatif insizyonel herni ise 7 hastada (%9,1) gö-
zlendi. Sonuç: Renal transplantasyon insizyonu adını verdiğimiz 
insizyonumuz, operasyon alanına anatomik katmanları bozmadan 
ulaşarak, operasyon alanını oldukça iyi bir şekilde gösterebilmektedir. 
Daha iyi değerlendirilebilmesi için daha çok hasta ile uygulamalara 
ihtiyaç vardır. 
 
Anah tar Ke li me ler: Böbrek nakli; cerrahi yara yeri
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 OBJECTIVE 
Kidney transplantation is the gold standard method in 
the treatment of end-stage renal failure. In recent 
years, especially with the increasing number of living 
donors, minimally invasive techniques have become 
more popular in kidney transplantation, as in many 
surgical procedures. Ratner et al. performed laparo-
scopic donor nephrectomy (LDN) in 1995 for the first 
time; bleeding, need for postoperative analgesia and 
hospital stay were less and better cosmetic outcomes 
compared to open donor nephrectomy were acquired.7 
Today, LDN is applied as the standard procedure for 
living donor nephrectomy.8 In 2002, Horgan et al. re-
ported the clinical application of robot-assisted la-
paroscopic donor nephrectomy (RND) for the first 
time.9 In 2015, laparoscopic kidney transplant (LKT) 
was defined, and in 2016, robot-assisted kidney trans-
plant (RAKT) was defined. In contrast, many kidney 
transplant recipients are still operated through tradi-
tional incisions using the Gibson incision (GIBI) or 
hockey-stick incisions (HSI).10-13 Like other defined 
incisions including these two incisions; midline inci-
sion, modified Pfannenstiel incision, short transverse 
incision are not specific for kidney transplantation. In-
stead of these incisions modified for kidney trans-
plantation, we tried to define the incision which we 
could call as renal transplant incision, clearly present 
the anatomic borders of the incision, and discuss its 
advantages and disadvantages.  

 MATERIAL AND METHODS 

PATIENT SELECTION 
Ages, number of living donors-cadaver donors, anas-
tomosis durations, operation durations, surgical inci-
sion length, surgical site circumference, post-op 
inguinal hernia rate and presence of wound site in-
fection were noted for the 77 patients included in the 
study (Table 1). Surgical area circumference was cal-
culated as previously stated in the literature.14 The 
study was carried out in compliance with the Helsinki 
Declaration. 

SuRGICAL TECHNIquE 
After the transverse line drawn at the umbilicus level, 
a line connecting umbilicus and spina iliaca anterior 

superior (SIAS) is drawn. The center of the umbili-
cus-SIAS line is the lateral edge of the rectus abdo-
minis muscle. The length of our incision is planned 
to be equal to the donor kidney size in recipients 
with body mass index (BMI) <30 kg/m2 and 2 cm 
longer than the donor kidney size in patients with 
BMI 30>kg/m2. The endpoint of our incision is 1-2 
cm superior to the junction of the tuberculum pu-
bicum with the rectus muscle. The starting point of 
the incision is the point where the bisector of the 
angle formed by the transverse line drawn from the 
umbilicus and the umbilicus-SIAS line intersects the 
lateral of the rectus muscle. Skin can be incised from 
the lateral of rectus muscle or can be parallel to this 
line and 1-2 cm more lateral (Figure 1). Following 
skin incision, subcutaneous tissues are cut with 
scissors and cautery. Oblique externus fascia is cut, 
and the front and rear sheath fascia of the rectus is 
also cut. Meanwhile the rectus muscle is preserved. 
In this way, retroperitoneum is reached (Figure 2). 
Inferior epigastric artery and vein are ligated and 
cut. Funiculus spermaticus is preserved in men. In 
women, ligamantum teres uteri is ligated and cut. 
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N:77 
Age (years) (mean±SD) 43.6±8.7  
Renal transplantation (n; %) 

Living donor 69 (89,3%) 
Cadaveric 8 (10,3%) 

Anastomosis duration (Living donors) (min) (mean±SD) 
Artery 13.7±4.6 
Vein 17.4±6.6 
Total 31.8±7.3 

Anastomosis duration (Cadaveric donors) (min) (mean±SD) 
Artery 12.8±3.9 
Vein 16.5±4.6 
Total 29.6±4.4 

Operation duration (Living donors) (min) (mean±SD) 150.6±27 
Operation duration (Cadaveric donors) (min) (mean±SD) 137±33 
Surgical incision length (Living donors) (cm) (mean±SD) 11.9±2.1 
Surgical incision length (Cadaveric donors) (cm) (mean±SD) 10.1±1.4  
Surgical site circumference (Living donors) (cm) (mean±SD) 35.7±6 
Surgical site circumference (Cadaveric donors) (cm) (mean±SD) 30.1±5.2   
Complication (n%)  

Wound site infection 7 (9.1%) 
Incisional hernia 7 (9.1%)

TABLE 1:  Demographic, preoperative, peroperative and post-
operative data.
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As a result, external iliac vein and artery are 
reached (Figure 3). Figure 4 shows the length of the 
incision and the postop view. 

 RESuLTS 
The present study was conducted according to the 
principles of the 2008 Helsinki Declaration. After 
taking the consent of the ethics board, data were ret-
rospectively examined for 97 kidney transplantations 
performed due to end-stage renal failure by the same 
surgeon in our clinic between 2018 and 2019. Seven 
patients were re-operated in the early postoperative 
period due to vascular pathologies. This incision was 
not used in five patients due to the requirement of 

concurrent native nephrectomy. Six patients had two 
or more arteries. Two patients refused the examina-
tion of their data. These 20 patients were excluded 
from the study. Seventy seven homogenous patients 
were included in the study (Table 1). The mean age of 
kidney transplant patients performed by our transplant 
clinic was 43.6±8.7 years. Sixty nine of these kidney 
transplantations (89.6%) were from living and 8 were 
(10.3%) from cadaver donors. For transplants from a 
living donor, mean anastomosis duration was 31.8±7.3 
min (13.7±4.6 artery min, 17.4±6.6 min vein anasto-
mosis) and mean operation duration was 150.6±27 min. 
For transplants from a cadaver donor; mean anastomo-
sis duration was 29.6±4.4 min (12.8±3.9 min artery, 
16.5±4.6 min vein) and the mean operation duration 
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FIGURE 1: Anatomical reference points of incision and incision line. FIGURE 2: Preserving the rectus muscle by passing the fascia of the rectus 
muscle.

FIGURE 3: The structures to be anastomosed and the exposure width. FIGURE 4: Length of incision.
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was 137±33 min. Surgical incision length was 11.9±2.1 
cm in kidney transplants from a living donor and 
10.1±1.4 cm in kidney transplants with kidneys taken 
from cadaver. Surgical site circumference was regis-
tered as 37.7±5.1 cm from the transplantations per-
formed with kidneys of living donors and as 33.1±5.2 
cm those performed with kidneys taken from cadavers. 
Post-operative wound site infection was observed in 7 
(9.1%) patients in 77 kidney transplantation opera-
tions. While 5 of these patients recovered completely 
after two weeks of antibiotic treatment, 1 patient un-
derwent surgical debridement. The postoperative in-
cisional hernia was observed in 7 patients (9.1%). 
Primary repair was performed in all these patients. 

 DISCuSSION 
The gold standard treatment in end-stage kidney dis-
ease is kidney transplantation. Kidney transplantation 
involves many difficulties, such as being performed 
in a limited surgical field, the presence of many ad-
ditional diseases of patients, the presence of agents 
such as immunosuppressants given before the opera-
tion, and the use of anticoagulants for most patients. 
Thus, graft and patient survival are the most impor-
tant postoperative outcomes.15 

Many techniques have been tried and published 
for kidney transplantation. Although the most com-
monly used techniques are GIBI and HIS; but midline 
incision, minimal invasive kidney transplantation, 
minimally invasive video-assisted kidney transplan-
tation, kidney transplantation with modified skin in-
cision, minimal access kidney transplantation, kidney 
transplantation with modified Pfannenstiel incision 
and laparoscopic and robotic assisted kidney trans-
plantation are also used. Despite the development of 
so many minimally invasive methods, open tech-
niques are still widely used by many clinics. Rela-
tively short learning curve, inexpensive equipment 
and good overview of the surgical site are among the 
possible causes of this condition.16  

We shared the results of 77 kidney transplanta-
tions we performed with skin incision named as renal 
transplantation incision. Our most important advan-
tage is that we respect the anatomical plans, the width 
of the exposure in the anastomosis area, and thus the 

ease of anastomosis. In addition, in the GIBI and HSI 
incision, which is the most used method in kidney 
transplantation all over the world, we think that the 
borders of the incision have not been determined 
clearly and cutting the external oblique muscles while 
reaching the anastomosis area after the incision 
means disruption of the anatomical integrity.  

The length of skin incision in our technique is 
longer than the newly defined techniques aimed at 
minimal invasion, but it is not different from standard 
techniques compared to classical methods. Melinka 
et al. reported the incision length in the kidney trans-
plantation applied through HSI as 17.5±3.1 cm. In 
their series of 66 patients, 6 (9.1%) patients had de-
layed wound healing or infection at the wound site.14 
Although surgical skin incision length provides a risk 
of wound infection in transplantation procedure 
which is already complicated enough, but with the 
9.1% we reached, the results are that this risk does 
not increase.  

The weakest point of the method we described is 
that the probability of inguinal hernia increases 
slightly due to the exposure we make using the cav-
ity of the abdominal anatomy. Nanni et al. reported 
incisional hernia ratios as 4% in GIBI and 16% in 
HIS.17 According to Melinka et al., the rate of inci-
sional hernia with a short transverse incision was 6%, 
while it was 9.1% with HIS.14 Our incisional hernia 
rate is similar to the HSI incision but higher com-
pared to the GIBI incision. 

One of the major limitations is the number of pa-
tients. As the number of applications increases, a bet-
ter evaluation will be made. In addition, examination 
of patient-related factors such as postoperative pain 
and quality of life will increase the comparability of 
our incision with other incisions. 

 CONCLuSION 
Our incision, named renal transplantation incision, 
can reach the surgical site without damaging the 
anatomic layers and present a quite good view of 
the surgical site. To provide better evaluation, ap-
plications with a higher number of patients are 
needed. 
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