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 Background: The incidence of incisional hernia following renal transplantation is 1.1% to 3.8%. The risk factors are immu-
nosuppressive medications, impaired tissue quality, neuromuscular trauma due to the operation, and dener-
vation. The incidence has been decreasing based on the shift from hockey-stick incision method to inguinal 
oblique incision method. The aim of this study was to minimize the development of incisional hernias due to 
renal transplantation.

 Material/Methods: Twenty-four patients who underwent renal transplantation in 2015–2017 were retrospectively examined. All 
transplantations were performed with oblique incisions of 10–15 cm in the right or left inguinal region using 
polydioxanone (No. 2) loop sutures and continuous technique.

 Results: The mean age of study patients was 43 years (range 24–67 years). The mean body mass index (BMI) was 
29 kg/m2 (range 25–38 kg/m2). Of these patients, one had diabetes mellitus, two had chronic pulmonary dis-
ease, six were obese, one had poliomyelitis sequelae, and seven had hypoalbuminemia. None of the patients 
had ascites; five patients had a history of surgery for peritoneal dialysis. At the end of the one-year follow-up 
period, none of the patients had developed an incisional hernia.

 Conclusions: We conclude that using the smallest possible semilunar line incision in the inguinal region would aid in pre-
venting post-transplantation incisional hernias.
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 Abbreviations: BMI – body mass index; M – Male; F – Female
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Background

The incidence of incisional hernia after abdominal surgery is 
2% to 13%. Patient risk factors identified are obesity, system-
ic diseases including chronic pulmonary diseases, diabetes, 
and connective tissue disorders, ascites, repetitive laparot-
omies, pregnancy, and wound infections. In addition to indi-
vidual patient risk factors, surgical technique, suture materi-
al, and the surgeon’s experience are also risk factors [1,2]. The 
incidence of incisional hernia following renal transplantation 
is reported to be 1.1% to 3.8%. Other factors responsible in-
clude immunosuppressive treatment, impaired tissue quality 
due to renal disease, neuromuscular trauma owing to opera-
tion, and denervation [3,4].

The type of incision is an important factor for prevention of 
this non-rare complication. The rate of incisional hernias has 
decreased recently, due to increasing application of inguinal 
oblique incisions as a substitute for traditional hockey-stick 
incisions. While primary repair and repair with mesh may be 
performed, no standard approach has been defined for surgical 
treatment of post-transplantation incisional hernias [5,6]. This 
study aimed to minimize the incisional hernias following kidney 
transplantations using the inguinal oblique incision approach.

Material and Methods

A total of 24 patients (13 males and 11 females) with a mean 
age of 43 years (range 29–67 years) who underwent renal 
transplantation (13 cadaveric donors and 11 live donors) at 
Suleyman Demirel University Organ Transplantation Center 
between July 2015 and July 2017 were retrospectively exam-
ined (Table 1). The ethics committee of Suleyman Demirel 
University approved this study.

All transplantations were performed with oblique incision of 
the right or left lower quadrant (just above the groin region) 
a 10–15 cm incision was made using continuous technique 
instead of the standard hockey-stick incision. The layers of 
anterior abdominal wall were passed, and the iliac fossa was 
reached through the junction of the external oblique muscle 
and rectus sheath (linea semilunaris), avoiding cutting the 
muscles (Figure 1).

The peritoneum was dissected and turned to the medial. The 
spermatic cord in males and the round ligament in females 
were suspended and eliminated. The vasculature and neuro-
logic structures were protected as far as possible. The fatty cel-
lular structures in the iliac fossa were dissected, the vascular 
structures were prepared for anastomosis, and the transplan-
tation was performed. Following control of bleeding and drain-
age, the external oblique muscle was attached to the rectus 

junction with polydioxanone loop (No. 2) suture via continu-
ous technique. The Camper and Scarpa fasciae were sutured 
with 3/0 polyglactin and the skin was closed with 3/0 polypro-
pylene (Figures 2, 3). All patients received standard immuno-
suppression therapy with polyclonal anti-thymocyte globulin 
(ATG) in the induction, and triple immuno-suppression thera-
py including steroid, tacrolimus, and mycophenolate mofetil. 
In addition to physical examination, ultrasonography was used 
in the diagnosis of incisional hernias.

Results

A total of 24 patients (13 males, age 24 to 67 years, 11 females 
age 29 to 56) were involved in the study, which included 11 
cadaver donors and 13 live donors, and 22 left kidneys and 2 
right kidneys. The mean duration of hemodialysis and perito-
neal dialysis were 10.3 and 3.3 years, respectively (Table 1).

The post-transplantation follow-up time was 7.58 months 
(range 3–15 months). The mean body mass index (BMI) was 
29 kg/m2 (range 25–38 kg/m2). Six patients had diabetes mel-
litus, two patients had chronic pulmonary disease, six patients 
had BMI >30 kg/m2, one patient had poliomyelitis sequelae, 
and seven patients had hypoalbuminemia (<2.5 g/dL). None of 
the patients had ascites. Two patients had a history of under-
going laparotomy for ileus due to peritoneal dialysis operation.

No cases of rejection or death occurred in the follow-up peri-
od. Also, no surgical complications, such as operation site in-
fections, bleeding, seroma, and dehiscence, were observed. 
The mean serum creatinine levels were 1.65 mg/dL for the first 
month and 1.68 mg/dL for the third month and at the last cre-
atinine measurement (Table 2). In the mean follow-up period 
of one-year, incisional hernia was not observed in any patients.

Discussion

Incisional hernias following abdominal surgery are of a partic-
ular concern for surgeons. Incisional hernias do not become 
apparent until post-operative early months (mean occurrence 
48 days) due to the predominance of immunologic complica-
tions. Hernias often emerge as a secondary problem identi-
fied by discomfort of the patient [7]. While there are sever-
al techniques for surgical repair, a standardized approach has 
not been established [5–10].

In addition to hockey-stick incisions, inguinal oblique incisions 
have recently become a preferred approach [3]. We performed 
the kidney transplantations in this study using right or left in-
guinal oblique incisions to avoid damage to the neuromuscular 
structures. We did not observe incisional hernias in any of our 
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patients in the follow-up period of three to 15 months (mean 
follow-up of 7.58 months).

The systemic effects of immunosuppressive drugs, recent on-
set diabetes, tendency to gain weight, and hypoproteinemia 
can affect tissue perfusion and quality negatively [4,11]. In 
this current study, we prescribed patients a standard regimen 
of corticosteroids, mycophenolate mofetil, and calcineurin in-
hibitors. Patients also received standard immunosuppression 
therapy with polyclonal anti-thymocyte globulin (ATG) in the 
induction and between three and five days.

Chang et al. [10] and Ooms et al. [11] investigated (2011–2016) 
the effect of diabetes, chronic pulmonary disease, obesity (BMI 
>30 kg/m2), time of warm and cold ischemia, hypoalbuminemia 
(<2.5 g/dL), history of previous abdominal surgery, smoking, 
and infection on post-transplant incisional hernia. They con-
cluded that obesity, particularly BMI >30 kg/m2, was the most 

Sex Age Hemodialysis Periton dialysis

F 56 No No

M 42 No No

F 48 3 years No

M 58 12 years 2 years

M 42 5 months No

F 29 3 years 2 years

F 53 7 years No

F 35 No No

M 57 5 months No

F 30 No 6 years

M 48 1 month No

M 42 13 years No

M 43 5 No

M 46 7 2 years

F 59 5 No

M 24 No No

M 34 6 No

M 54 No No

M 60 12 No

F 30 7 No

F 40 8 No

F 46 11 No

F 60 8 No

M 67 12 No

Table 1. Distributions of age, sex, duration of hemodialysis and peritoneal dialysis.

M – Male; F – Female.

Figure 1.  Intercostal nerve and the incision (right or left lower 
quadrant, just above the groin region: in red) are 
shown.
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Sex
1. Week 

Creatinine mg/dL
1. Month 

Creatinine mg/dL 
3. Month 

Creatinin mg/dL
Last 

Creatinin mg/dL

F 4.79 4.68 2.98 2.76

F 1.38 1.50 1.32 1.32

M 5.5 1.38 1.20 1.20

M 1.28 0.79 0.85 0.85

M 3.3 1.48 1.46 1.46

F 1.47 0.99 1.04 0.9

M 5.46 2.77 2.46 2.05

M 5.3 1.55 1.87 1.48

F 5.79 1.47 1.34 1.19

F 0.81 0.97 0.96 0.89

F 1.49 1.08 1.03 1.03

M 4.49 1.17 1.15 1.23

M 1.7 1.3 1.2 1.12

M 1.8 1.5 1.2 1.24

F 2.6 1.1 1 0.9

M 3.4 2.1 1.5 1.23

M 5.3 3.2 1.6 1.4

M 3.2 1.5 1.4 1.3

M 3.2 1.2 1.1 1.2

F 2.3 1.4 1.2 1.3

F 3.1 2.1 1.5 1.24

F 2.7 1.5 1.4 1.3

F 1.5 1.3 1.1 0.94

M 3.1 2.3 1.4 1.34

Table 2. After kidney transplantation, 1. week, 1. month, 3. month and last creatine levels.

M – Male; F – Female.

Figure 3. Incision line scar.Figure 2.  Blue arrow shows the incision line (linea semilunaris), 
black arrow shows the external oblique muscle, and 
green arrow shows the rectus sheath.
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important risk factor [10,11]. In another study by Durinka et al. 
(2016), researchers investigated additional predictive risk fac-
tors for hernia development and remarked that delayed graft 
function might be a predictive risk factor [4].

Of our patients, six had diabetes, one had chronic pulmonary 
disease, three had obesity (BMI >30 kg/m2), one had poliomy-
elitis sequelae, and three had hypoalbuminemia (<2.5 g/dL). 
Two cases had undergone laparotomy for ileus due to perito-
neal dialysis. No occurrence of incisional hernia and no sur-
gical complications, such as operation site infections, bleed-
ing, seroma, and dehiscence, were observed in our patients. 
Also, as seen in Table 2, none of the patients developed de-
layed graft function.

The surgical technique, and the site and size of the incision 
are among risk factors of incisional hernia. Experience of the 
surgeon is also a consideration for complications [11]. We per-
formed the kidney transplantation with right or left inguinal 
oblique incisions of 10–15 cm to avoid damage to any neu-
romuscular structures and to minimize the risk of complica-
tions (Figures 1, 2).

Tissue reactions induced by surgical suture materials have also 
been considered as potential factors in the development of 
hernias. We used products that are known to be absorbed over 
a long period of time with minimal tissue reaction: polydiox-
anone loop suture, polyglactin, and non-absorbable polypro-
pylene for the fascia, subcutaneous tissue, and skin, respec-
tively. Although incisional hernias have been reported to be 
observed in the post-operative early period (average 48 days), 
we did not observe any incisional hernias in our patients in 
the early post-operative study period. To assess long-term re-
sults, long-term follow-up would be needed.

Conclusions

Preventing hernias following renal transplantations is an im-
portant responsibility of surgeons. A favorable approach is to 
use of the smallest possible semilunar line incision in the in-
guinal region.
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