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CHAPTER 6

Wound morbidity after renal transplantation

M.M. Fockens, V.P. Alberts, F.J. Bemelman, K.A.M.I. van der Pant and M.M. Idu

ABSTRACT
Wound morbidity is an important surgical complication after renal transplantation. 
In this study we assess risk factors for postoperative wound complications and its 
impact on the outcome of renal transplantation.

Retrospectively, 108 consecutive renal transplantation patients between January 
2010 and December 2010 were included in the analysis . Wound morbidity was 
defined as a surgical site infection (SSI) or symptomatic lymphocele requiring 
intervention. Patient, donor and surgical characteristics were reviewed. 

Eight lymphoceles and five SSI occurred in twelve patients. Risk factors for wound 
complications were recipient age (P < 0.01), body mass index (P = 0.01), urinary 
tract infection (P = 0.01) and prolonged postoperative wound drainage (P = 0.047). 
Wound morbidity did not increase the incidence of delayed graft function, acute 
rejection, graft failure or mortality.

Obesity, recipient age, urinary tract infection and prolonged wound drainage are 
risk factors for wound-related complications. Graft and patient survival rates are 
comparable between patients with and without wound-related complications.
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INTRODUCTION

Wound-related complications such as surgical site infection (SSI) and lymphocele 
contribute significantly to morbidity after renal transplantation.1 Recipients of 
renal transplantations have increased risk of surgical complications due to their 
pre-existing comorbidity and use of immunosuppressive therapy.2,3 The incidence 
of SSI after renal transplantation is reported between 5 and 27%.4,5 The incidence 
of lymphoceles is reported between 0.6 and 51% depending on the definition and 
diagnostic criteria used.6-10 Lymphoceles are lymphatic collections surrounding the 
transplanted kidney and originate from dissection of lymphatic vessels surrounding 
the iliac vessels or from disrupted lymphatics of the renal graft. Lymphoceles are 
mostly asymptomatic but may become symptomatic and cause abdominal and 
leg swelling, pain near the transplanted kidney, or renal failure due to venous or 
ureter obstruction. Wound complications may cause prolonged hospitalization, 
cosmetic issues and sometimes require intervention, all increasing the overall cost 
of transplantation.11 

The aim of our study was to investigate risk factors for wound complications 
after renal transplantation and the effect of wound morbidity on outcome of renal 
transplantation in terms of graft function and patient survival.

METHODS

All consecutive adult patients who underwent a kidney-only transplantation at the 
Academic Medical Center Amsterdam between January 2010 and December 2010 
were retrospectively analyzed. Medical records, surgical reports, nursing charts and 
imaging studies were reviewed. 

All transplantations were performed under general anesthesia by either a surgeon 
or a resident with a supervising surgeon. Recipients were given a prophylactic 
single dose of second-generation broad-spectrum cephalosporin antibiotic 
(Cefamandole 1 gram by intravenous injection) 30 minutes before skin incision. A 
standard extraperitoneal approach through a Gibson incision was used in all renal 
transplantations. The standard method to create urinary continuity was a stented 
extravesical ureterocystostomy according to Lich-Gregoir.12 The ureteral stent was 
removed on the fifth postoperative day. Placement of a 10 French high-vacuum 
Redon drain in the retroperitoneal space around the renal transplant wound was 
our standard protocol. This drain was left in place until fluid production dropped 
below 30 mL per day. Postoperatively, all patients had an indwelling bladder 
catheter and kidney function was monitored by urinary output, serum creatinine 
levels and radiographic studies. Routine ultrasound of the transplanted kidney is 
performed in the first postoperative week. Standard immunosuppressive regime 
following kidney transplantation at our institute consists of induction therapy with 
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basiliximab, complemented with triple therapy consisting of a calcineurin inhibitor 
(tacrolimus or ciclosporine), mycophenolate mofetil and prednisolone. 

Wound complications were defined as the presence of an SSI or lymphocele 
requiring surgical or percutaneous intervention. Only symptomatic lymphoceles 
were assessed, since asymptomatic lymphoceles require no treatment and often 
go unnoticed. Urological complications were defined as any complication in the 
urinary tract requiring surgical revision or a percutaneous nephrostomy catheter. 
Urinary tract infection was not recorded as an urological complication, but was 
identified separately. Delayed graft function was defined as need for dialysis 
within seven days after transplantation. An acute rejection episode was defined 
as a biopsy-proven cellular or humoral acute rejection. Graft failure was defined 
as reinstitution of dialysis therapy or removal of the transplant. After one year, 
patient care was returned to the referral hospital. Patient follow-up was the first 
postoperative year. 

Univariate analyses were performed using the χ² test for categorical variables 
and the Mann–Whitney U test for continuous variables. A P value of 0.05 or less was 
considered statistically significant. All statistical analyses were performed using 
SPSS version 19 (SPSS Inc., Chicago, Illinois, USA).

RESULTS

A total of 108 patients were included in the analyses. Wound complications 
occurred in twelve patients (11%), comprising five SSI’s (5%) and eight lymphoceles 
(7%). In one patient both an SSI and a lymphocele were diagnosed. Demographic 
and clinical characteristics are presented in Table 1. All SSI’s were treated by 
opening of the wound. One of these patients later developed a symptomatic 
lymphocele. Culture samples from the surgical wound showed Escheria coli in one 
patient and Citrobacter freundii and Enterobacter cloacae in another patient. In 
the remaining three cases the culture samples were negative. SSI’s were diagnosed 
7 to 28 days after transplantation (mean 15 days). The symptomatic lymphoceles 
were diagnosed between 9 and 99 days after transplantation  (mean 41 days), and 
all were treated with percutaneous drainage. Symptoms at presentation of the 
lymphocele were abdominal swelling (n = 3), pain near the transplanted kidney (n 
= 1) and obstruction of the ureter (n = 4). 

Recipient age and high body mass index (BMI) were significant risk factors for 
wound complications. Diabetic recipients had a higher risk of wound complications, 
however non-significant (P = 0.07). Donor age had a significant effect on wound 
morbidity (P < 0.01). Table 2 presents postoperative outcomes. Recipients with 
wound complications had a significantly longer period of wound drainage than 
those without. Additionally, recipients with wound complications had an increased 
risk of a urinary tract infection and a significant higher serum creatinine. Mean
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Table 1 Recipient, donor and surgical characteristics

Wound 
complications

(n = 12)

No wound 
complications

(n = 96)

P value

Recipient characteristics

Male gender 9 (75%) 63 (65%) 0.75

Mean recipient age in years 62 52 <0.01

Mean BMI in kg/m2 29 26 0.01

    BMI above 30 kg/m2 6 (50%) 11 (12%) <0.01

Diabetes mellitus 5 (42%) 15 (16%) 0.07

Preoperative anti-coagulation 5 (42%) 26 (27%) 0.48

Active smoking 2 (17%) 20 (21%) 1

Donor characteristics

Living donor 3 (25%) 42 (44%) 0.35

Mean donor age in years 63 51 <0.01

Donor age above 60 years 8 (67%) 22 (23%) <0.01

Mean cold ischemia time in minutes

    Living donor transplant 138 150 0.52

    Deceased donor transplant 852 1028 0.14

Surgical characteristics

Mean operation time in minutes 152 157 0.47

Postoperative anticoagulant 4 (33%) 13 (14%) 0.18

BMI = body mass index

hospital stay was almost doubled in patients with wound complications (P < 0.01). 
Urological complications were diagnosed in thirteen patients (12%) and consisted 
of distal ureter stenosis or stricture in five patients (5%), urine leakage in four 
patients (4%) and bladder blood clots in four patients (4%). Wound morbidity had 
no significant effect on delayed graft function and acute rejection. There were no 
significant differences in graft or patient survival between the groups.

DISCUSSION

Obesity, recipient age, urinary tract infection and prolonged wound drainage were 
found to be risk factors for wound-related complications. Graft and patient survival 
rates are not affected by wound-related complications. The incidence of SSI in our 
study population was 5%, which is comparable to the rate reported in literature.4,5 
We report an incidence of symptomatic lymphoceles of 7%. The incidence of 
lymphoceles reported in literature varies widely, ranging from 0.6% to 51%.6-9  
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Table 2 Postoperative outcomes

Wound  
complications 

(n = 12)

No wound 
complications 

(n = 96)

P value

Re-operation 2 (17%) 9 (9%) 0.78

Wound drain in place in days (mean) 8 5 0.05

Drain more than 10 days in place 4 (33%) 3 (3%) <0.01

Mean wound drain production in mL 969 398 0.15

Urological complications 2 (17%) 11 (12%) 0.96

Urinary tract infection 6 (50%) 15 (16%) 0.01

Delayed graft function 6 (50%) 26 (28%) 0.21

Acute rejection 4 (33%) 17 (18%) 0.37

Hospital stay in days (mean) 23 12 <0.01

Mean serum creatinine level in μmol/L

    7 days postoperative 428 319 0.11

    14 days postoperative 396 238 0.01

    3 months postoperative 196 157 <0.01

    6 months postoperative 187 132 <0.01

One-year graft survival 12 (100%) 93 (97%) 1

One-year patient survival 11 (92%) 92 (96%) 1

Obese patients had an increased risk for postoperative wound morbidity. This 
has been demonstrated in multiple studies.4,8,11,13-16 Studies in abdominal surgery 
have demonstrated that especially the thickness of the subcutaneous fat is related 
to wound morbidity such as SSI.17 The increased risk due to obesity is mostly 
attributed to decreased oxygen tension in relatively avascular adipose tissue, 
immune impairment, ischemia along suture lines and increased tension on the 
wound.18 Fujii et al. demonstrated that placement of a subcutaneous drain can 
reduce the SSI in patients with a thick subcutaneous tissue.19 However, in a study 
which includes all types of abdominal operations no benefit was demonstrated 
of placing a subcutaneous drain.20 Kaya et al. demonstrated in a prospective 
randomized study that the subgroup of patients with a lower abdominal incision 
benefit from placement of a subcutaneous drain.21 Derweesh et al. demonstrated 
that intraoperative placement of a drain decreases the incidence of fluid 
collections and lymphocele treatments.22 Our patients with wound morbidity had 
a significantly longer wound drainage period compared with patients without 
wound morbidity. However, it is unclear if the risk of wound complications is 
increased by longer drain placement, or that a longer period of drainage is the 
result of wound complications. 
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Older recipients had an increased risk of wound complications. This is also reported 
in other studies.9,23 Grafts from older donors were also associated with an increased 
risk of wound complications. Our center participates in the Eurotransplant Senior 
Program (also known as the “old-for-old” program).24 In this program, the majority 
of grafts of donors above 65 years old are transplanted in recipients above 65 years 
old. Therefore, the increased risk for wound morbidity in renal transplantation with 
grafts from older donors could probably be related to this program.  

In our study we demonstrate that wound morbidity is associated with impaired 
renal function. Although no difference in graft or patient survival was found in 
our population, impaired graft and patient survival has been attributed to wound 
morbidity.4,14 Furthermore, we observed that patients with wound morbidity had 
a significantly longer hospital stay of almost twice as long as patients without 
wound complications.

In conclusion, obesity, high recipient age, urinary tract infections and prolonged 
wound drainage are risk factors for wound morbidity after renal transplantation. 
Additionally, wound morbidity was associated with impaired renal function and 
prolonged hospital stay. Graft and patient survival are comparable in patients with 
and without wound morbidity.
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