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Abstract 

Background: Despite improvements in surgical techniques of renal transplantation, still surgical complications 
remain a big challenge that might affect the post-transplant recipient and graft outcome. The aim of the current 
study was to retrospectively assess the surgical complications following living related kidney transplants in our center 
from 1990 to 2012 and determine their impact on long term recipient and graft survival.

Methods: We conducted a retrospective study of all live related-donor kidney transplants performed at our tertiary 
referral center between June 1990 and December 2012. Data regarding recipient demographics, details of surgical 
techniques, any reported complications and cumulative recipient and graft survival was analyzed.

Results: One hundred and four patients were included in the study whom we had access to their complete hospital 
records and they didn’t miss follow up. There were 41 surgical complications reported in 37 recipients, prevalence 
of 35.5%. Vascular and urologic complications were reported in 17(16.3%) and 11 (10.5%) recipients respectively. 
Lymphocele was post-operatively diagnosed in nine (8.7%) recipients. Recipient survival at 1 year and 5-year were 
100% and 97% respectively. Graft survival at 1 year and at 5 years were 96% and 85.5% respectively. Surgical complica-
tions mentioned, other than renal artery thrombosis, had no statistically significant impact on the graft and recipient 
survival.

Conclusion: Although surgical complications post-transplantation are not rare, the resulting morbidity can be mini-
mized by prompt management of complications. In general, the existence of surgical complications did not impact 
recipient or graft survival.
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1  Background
Despite improvements in pre-transplant immunol-
ogy workup coupled with use of new immunosuppres-
sive medications, post-transplant surgical complications 
still remain a big challenge that might affect patient and 
graft outcome. Previous studies reported occurrence of 
surgical complications in 10–20% of transplant patients. 

Surgical complications might affect the patient’s quality 
of life caused by re-hospitalizations, repeated interven-
tions and sometimes higher cost of the required proce-
dures [1].

Pre-transplant thorough surgical evaluation, with a 
vision to expect these complications before they hap-
pen may result in decrease in morbidity related to these 
complications. Advancement in surgical techniques with 
extra care of both donor nephrectomy and recipient vas-
cular and urological anastomoses ends up with marked 
decrease in the incidence of surgical complications [2, 3].
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The aim of the current study was to retrospectively 
study the surgical complications following living related 
kidney transplants in our center from 1990 to 2012 and 
to determine their effects on long term patient and 
graft outcomes.

2  Methods
We conducted a retrospective analysis of all live related 
kidney transplants performed at our tertiary referral 
center between June 1990 and December 2012. All hos-
pital patient records and outpatient files were reviewed. 
Patients that had completed follow up for at least 
5 years post transplantation were included in this study. 
Donor and recipient demographics, details of surgical 
techniques, any intra-operative, early or late postopera-
tive complications and cumulative recipient and graft 
survival were analyzed.

2.1  Transplantation technique
On-table renal blood evacuation and wash with cold 
saline and preparation of the allograft artery and vein 
were usually done before starting vascular anastomosis. 
Donor left kidney were placed in the right iliac fossa via 
an extraperitoneal approach. The graft renal vein was 
anastomosed end to side with external iliac vein. The 
renal artery was anastomosed end to end with native 
internal iliac artery in 102 patients and two were end to 
side fashion with external iliac artery. Allografts were 
always kept cold using ice slush till completion of vas-
cular anastomosis. On-table confirmation of allograft 
function is usually adopted after completion of vascular 
anastomosis.

Ureterovesical anastomosis, either stented or not, 
was established by modified Lich-Gregoir technique of 
extra vesical ureteroneocystostomy. A Double J stent 
was usually removed after 4  weeks. Redivac drain and 
Foley catheter were removed on 5th, 7th post-opera-
tive day respectively. On 7th post-operative day, most 
patients were discharged after removing the urinary 
catheter.

Most of patients received induction with monoclo-
nal antibodies (Basiliximab, Non- lymphocyte depleting 
monoclonal antibody that target interleukin 2 receptors 
on activated T lymphocytes) Two doses of 20 mg intra-
venous at day 0 and 4 post engraftment, the first dose 
was given prior to reperfusion. Maintenance immuno-
suppressive therapies were cyclosporin, corticosteroids, 
and an antimetabolite. Starting from 2005 there was a 
gradual increase in the use of tacrolimus as the primary 
maintenance immunosuppressive medication instead 
of cyclosporin, with Mycophenolate Mofetil instead of 

Azathioprine as an antimetabolite. We did not use Siroli-
mus for initial immunosuppression.

2.2  Statistical analysis
Statistical analysis was performed with SPSS 22.0 (IBM 
SPSS Statistics for Windows, Version 22.0. Armonk, NY: 
IBM Corp, Released 2013). Cox regression model was 
used to define the hazard ratio and rule out the inter-
vening factors while Log-rank test was used for analy-
sis of survival with different variables. Significance was 
accepted if p < 0.05.

3  Results
Out of 190 recipients operated during the period between 
June 1990 and December 2012, only 104 patients were 
included in the study, whom complete hospital records 
were assessed and had follow up for at least 5 years post 
transplantation.

All of the studied recipients had living related renal 
transplants. The study included 72 (69.2%) male and 32 
(30.8%) females. Commonest recipient age group was 
between 20 and 30 years (49%) with median recipient age 
of 29 (IQR = 23) years. There was no relation between 
age or sex and onset of surgical complications (p = 0.2, 
p = 0.23 respectively) (Table 1).

On post-operative day 7, mean (± SD) serum creatinine 
was 1.2 ± 0.28 mg/dl. Serum creatinine level of 1.2 mg/dl 
was achieved in 66 (63.4%) and 85 (81.7%) recipients on 
postoperative day 7 and day 30 respectively.

As shown in Table 2, there were 41 surgical complica-
tions in 37 recipients, a prevalence of 35.5%. Nineteen 
vascular complications developed in 17 (16.3%) recipients 
while 13 urologic complications developed in 11(10.5%) 
recipients. Lymphocele was post-operatively diagnosed 
in 9 (8.7%) recipients. Postoperative complications were 
carefully reported using Calvien-Dindo grading system 
[4] as shown in Table 2.

Nineteen vascular complications were reported. Seven 
(6.7%) patients developed renal artery thrombosis, 
eight (7.7%) patients had postoperative hemorrhage, of 
which five needed surgical intervention, and four (3.8%) 

Table 1 Age distribution of the recipient patients

Age (years) Number 
of recipients 
n (%)

< 20 7 (6.73)

20–29 51 (49.03)

30–39 27 (25.96)

40–49 13 (12.50)

≥ 50 6 (5.76)
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patients developed renal artery stenosis. All cases with 
renal artery thrombosis required exploration and graft 
nephrectomy while balloon dilatation and stenting was 
sufficient for management of renal artery stenosis and 
preservation of graft function.

Thirteen urological complications were reported in 
11 patients. Ten (9.6%) patients had urinary leakage and 
three (2.9%) patients had obstructive uropathy. The leak-
age of urine started within 24 h post-surgery in the first 
four (3.8%) patients who had non-stented anastomo-
sis. Re-exploration and redo reimplantation of the ure-
ter over a double J stent was needed. After year 2000, 
all patients had stented ureterovesical anastomosis. Six 
(5.8%) patients had urine leakage on the 4th post-oper-
ative day. Percutaneous nephrostomy (PCN) was suf-
ficient for management of leakage. Four weeks later, 
double J stent removal and contrast study revealed nei-
ther extravasation nor stricture while one patient devel-
oped ureterovesical stricture after 6  months and was 
managed by balloon dilatation and double J stent. Two 
more patients were complicated with obstructive uropa-
thy. One patient developed ureterovesical stricture post 
stent removal and was managed by PCN and antegrade 
Double J stent insertion for 6 weeks. Another patient pre-
sented with upper ureteric stricture and was managed by 
PCN and antegrade laser endouretertomy.

Lymphocele developed in nine patients (8.7%); all of 
them were treated with ultrasound-guided percutaneous 
drainage.

Recipient survival at 1 year and 5-year were 100% and 
97% respectively. Three patients died within the first 
5  years after transplant due to cardiovascular events in 
two and road traffic accident in one patient. None of sur-
gical complications led to recipient deaths. Graft survival 
at 1  year and 5  years were 96% and 85.5% respectively. 
None of surgical complications, other than renal artery 
thrombosis, had statistically significant impact on the 
graft survival. (Table 3)

4  Discussion
Generally, renal transplantation is considered a relatively 
safe surgery but sometimes it carries certain risks. Study-
ing the impact of surgical complications on the short-
term and long-term outcomes of patients with renal 
transplantation is an area of interest. In this single-center 
study we described surgical procedures, complications, 
their management and impact on patient and graft out-
come. The overall incidence of surgical complications in 
our series was 35.5%.

In most literature, the incidence of urologic compli-
cations was estimated to be 2.6–14.1% with the most 
frequent complications being urinary leakage and 
obstruction [4, 5]. Although it is very unusual that these 
complications lead to mortality or graft loss; morbid-
ity, graft dysfunction, re-hospitalization, and increased 
costs are common reported problems [6–9]. In our 
series the incidence of urological complications was 
10.5%, the most frequently observed were urinary leak-
age and obstruction, reported to occur in 9.6% and 2.9% 
of cases respectively. All of which occurred in the first 
month post-transplant. Patients with urinary fistulas 
had lower serum creatinine at one-month post-trans-
plant which was statistically significant (p = 0.021). It 
was also observed that patients with obstructive uropa-
thy had rapid recovery of graft function after manage-
ment and had lower serum creatinine at one month 

Table 2 Surgical complications reporting by Calvien–Dindo grading system

Surgical complication Incidence n (%) I II IIIa IIIb IVa IVb V

Renal artery thrombosis 7 (6.7) 0 0 0 0 6 (5.77%) 0 1 (0.96%)

Renal artery stenosis 4 (3.8) 0 0 1 (0.96%) 1 (0.96%) 0 0 2 (1.92%)

Hemorrhage 8 (7.7) 0 3(2.88%) 0 5 (4.8%) 0 0 0

Urinary fistulae 10 (9.6) 1 (0.96%) 0 2 (1.92%) 6 (5.77%) 1(0.96%) 0 0

Obstructive uropathy 3 (2.9) 0 0 2 (1.92%) 1 (0.96%) 0 0 0

Lymphocele 9 (8.7) 4(3.85%) 0 2 (1.92%) 3 (2.88%) 0 0 0

Table 3 Impact of surgical complications on graft survival

n survived grafts/total complicated (% percentage of survived of total 
complicated)

Surgical complications Graft survival n: survived/
total complicated (%)

p

1 year 5 years

Renal artery thrombosis 0/7 (0) 0/7 (0) < 0.005

Renal artery stenosis 2/4 (50.0) 1/3 (33.3) 0.420

Urinary fistulae 8/10 (80.0) 8/10 (80.0) 1.000

Post-transplant hemorrhage 6/8 (75.0) 6/8 (75.0) 1.000

Obstructive uropathy 2/3 (66.7) 1/2 (50.0) 0.782

Lymphocele 9/9 (100.0) 8/8 (100.0) 1.000
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(p = 0.043). Importantly, regardless of the fact that 40% 
of patients with urine leakage was treated with surgi-
cal re-exploration, it did not affect graft survival at one 
and 5  years. The same had been observed for patients 
who developed obstructive uropathy managed by PCN 
and antegrade JJ stent insertion, graft survival was not 
affected (p = 0.78). For both groups renal function was 
stabilized at 6  months post-transplant. This indicates 
that 6  months post transplantation, complicated renal 
grafts mostly behave like other non-complicated grafts.

The major finding in our study is that long-term 
patient and graft survival was not statistically differ-
ent between patients who had post-transplant surgi-
cal complications and those without. This is in the 
same line to what Coupel et  al. described at 5- and 
10-years long-term survival for patient with first or sec-
ond grafts. [10] Our findings are in concordance with 
those of van Roijen et al., who documented that surgi-
cal intervention of urological complications during the 
early post-operative period did not affect patient or 
graft survival. [11]

It has been previously documented by Bruintjes et  al. 
[12] and Faenza et  al. [13] that there is no relationship 
between the type of urinary anastomosis and the risk for 
surgical urological complications. The success of ureter-
ovesical anastomosis depends on the vascularity of the 
donor ureter, which may be compromised during the 
donor nephrectomy and by handling during transplanta-
tion. Vascular compromise produces ischemia that may 
affect both proximal and distal parts of ureter. [14–17]

It has been our policy to avoid dissection in the triangle 
between renal hilum, ureter and lower pole of the kidney 
to avoid damage to ureteral vasculature. As the ureter 
receives most of the blood from renal vessels, we use the 
minimum required length of the ureter.

Other factor which favored a lower incidence of Uri-
nary complications was the routine use of extravesical 
Lich-Gregoir technique with a ureteric catheter. Interest-
ingly a meta-analysis [18] of 2 RCTs and 24 observational 
studies recommended the extravesical Lich-Gregoir tech-
nique for decreasing the overall incidence of urological 
complications. The donor periureteral fat should be pre-
served to ensure adequate ureteric blood supply. Wilson 
et al. [19] stated that stents are favored to reduce major 
urological complications, especially urinary leaks. Sirvas-
tava et al. [20], reported 7.7% complication rate with non-
stented and 2.0% with stented ureteral anastomosis, this 
is lower than what had been observed in our series.

In most studies, the incidence of vascular complications 
varies from 1 to 23%. [21, 22] In our series 7 patients had 
arterial thrombosis and 4 patients developed arterial ste-
nosis. Renal artery trauma and arterial kinking were risk 
factors for vascular complications. Management included 

percutaneous transluminal angioplasty with placement of 
an endovascular stent or surgical revision.

It was previously reported that Lymphatic complica-
tions has incidence rates of 0.6% to 22%. [23, 24] Our 
results showed an incidence of 8.6% which is parallel to 
what has been previously published. Lymphoceles occur 
mainly due to the vascular and graft hilum dissections.

In the current study, no mortality was related to sur-
gical complications. Despite the fact that re-intervention 
was required for some recipients, there was no effect on 
recipient or graft survival.

5  Conclusion
Although surgical complications post-transplantation 
are not rare, the resulting morbidity can be minimized 
by prompt management of complications. In our study, 
other than renal artery thrombosis, the existence of sur-
gical complications did not impact recipient or graft 
survival.
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