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Purpose: Kidney transplantation is one of the best treatment options for end-stage renal 
disease with an incidence of urologic complications of 2.5 to 30%. One of the most serious 
and frequent urological complications is urinary leakage from ureteroneocystostomy anasto-
mosis. The purpose of this study was to evaluate risk factors of urinary leakage from 
ureteroneocystostomy anastomosis after kidney transplantation.
Patients and Methods: A retrospective study was performed on patients who received 
kidney transplantation and were diagnosed with urinary leakage thereafter based on renal 
scan or drain creatinine per serum creatinine compared with patients in control group. Risk 
factor assessment was based on inpatient and outpatient information from hospital database.
Results: From 459 patients who received kidney transplantation in 2016–2018, there were 
20 patients who were diagnosed with urinary leakage after they underwent ureteroneocys-
tostomy anastomosis. The significant risk factors for anastomosis leakage were size of suture 
materials and duration of ureteral stent insertion. No statistically significant difference in 
other factors such as underlying disease, surgical technique or duration of urinary catheter 
was found. About overall urological complication, gender and body mass index significantly 
affected the outcome.
Conclusion: The rate of urinary leakage complications was found to be about 4.36%. The 
risk factors of overall complication comprised gender and body mass index. Although a lot 
of previous studies revealed many risk factors that could affect urinary leakage, size of suture 
materials and duration of ureteral stent insertion were the significant risk factors in our study. 
Proper consideration should be given to the size of suture materials and optimal duration of 
ureteral stent.
Keywords: anastomotic leak, kidney transplantation, postoperative complications, risk 
factors

Introduction
Kidney transplantation is one of the best treatment options for end-stage renal 
disease. Although kidney transplantation increases the quality of life for patients, 
postoperative complications such as urinary tract infection (UTI), hypovolemia 
requiring blood transfusion or delayed graft function can occur.1 The overall 
incidence of urologic complications from various literature ranged from 2.5 to 
30%.2–4 These urologic complications could lead to graft rejection, serious morbid-
ity, and even death.2,5,6 The most common adverse events following kidney trans-
plantation are urologic complications.5 One of the most serious and frequent 
urological complications is urinary leakage from ureteroneocystostomy anastomo-
sis. The incidence of urinary leakage reported from various literature ranged from 
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Table 1 Patients’ Baseline Characteristics

Characteristics Total Non-Leakage Leakage p-value

(n=459) (n=439) (n=20)

Sex, n(%)

Male 274(59.69) 261(59.45) 13(65.00) 0.621
Female 185(40.31) 178(40.55) 7(35.00)

Age (years), mean±standard deviation 42.83±12.74 42.95±12.77 40.10±12.04 0.327
Body mass index (kg/m2), mean±standard deviation 22.35±4.19 22.34±4.24 22.48±3.06 0.880

Underlying comorbidity, n(%),
Diabetes mellitus 82(17.86) 79(18.00) 3(15.00) 0.732

Hypertension 406(88.45) 388(88.38) 18(90.00) 0.825

Dyslipidemia 75(16.34) 74(16.86) 1(5.00) 0.222
Chronic obstructive pulmonary disease 1(0.22) 1(0.23) 0 0.999

Ischemic heart disease 5(1.09) 5(1.14) 0

Cause of end-stage renal disease, n(%), n=367

Diabetes mellitus 16(4.36) 16(4.61) 0 0.999

Immunoglobulin A nephropathy 28(7.63) 26(7.49) 2(10.00) 0.658
Obstructive uropathy 3(0.82) 2(0.58) 1(5.00) 0.155

Hypertension 15(4.09) 14(4.03) 1(5.00) 0.576

Polycystic kidney disease 8(2.18) 7(2.02) 1(5.00) 0.364
Unknown cause 219(59.67) 207(59.65) 12(60.00) 0.976

Autosomal-dominant polycystic kidney disease 3(0.65) 3(0.68) 0
Antineutrophil cytoplasmic autoantibody vasculitis 1(0.22) 1(0.23) 0

Renal calculi/stone 6(1.31) 6(1.37) 0

Chronic tubulointerstitial nephropathy 1(0.22) (0.23) 0
Diabetic kidney disease 14(3.05) 14(3.19) 0

Focal segmental glomerulosclerosis 12(2.61) 11(2.51) 1(5.00)

Glomerulonephritis 18(3.92) 17(3.87) 1(5.00)
Systemic lupus erythematous 17(3.70) 16(3.64) 1(5.00)

Membranous nephropathy 2(0.44) 2(0.46) 0

Nephrotic syndrome 1(0.22) 1(0.23) 0
Non-steroidal anti-inflammatory-related 2(0.44) 2(0.46) 0

Posterior urethral valves 1(0.22) 1(0.23) 0

Renal hypoplasia 1(0.22) 1(0.23) 0
Wegener’s disease 1(0.22) 1(0.23) 0

Renal replacement therapy, n(%), n=433
Continuous ambulatory peritoneal dialysis 75(16.34) 71(16.17) 4(20.00) 0.651

Hemodialysis 358(78.00) 342(77.90) 16(80.00) 0.825

once per week 1(0.22) 1(0.23) 0
twice per week 120(26.14) 115(26.20) 5(25.00)

three times per week 237(51.63) 226(51.48) 11(55.00)

Urine output each day, n(%), n=452

No 290(64.16) 284(64.84) 6(42.86) 0.091

Yes 162(35.84) 154(35.16) 5(57.14)

Urine (mL/day), median(range) 200(10–1500) 200(10–1500) 100(20–500) 0.108
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1.2 to 8.9%.7–9 Our hospital is a tertiary level medical 
center that has the largest number of kidney transplanta-
tion patients in the country. There were 2158 patients who 
underwent kidney transplantation between 1986 and 2017. 
The incidence of urinary leakage in our hospital was about 
4%. From a previous study, there were several reports that 
risk factors of urological complications were gender, race, 
and surgical technique.2 Our study focused on finding the 
risk factors of urinary leakage after ureteroneocystostomy 
anastomosis. The findings may guide the way to minimize 
this particular complication.

Patients and Methods
This study was ethically approved by Committee on 
Human Rights related to Research involving Human 
Subjects, Faculty of Medicine Ramathibodi hospital (No. 

MURA2017/249). According to the Ethical committee 
consensus, patient consent to review their medical records 
was not required because of the retrospective nature of the 
data collection. The patient data were kept confidentially 
and the study complied with the Declaration of Helsinki. 
The electronic medical records were retrospectively 
reviewed from January 2016 to December 2018. End- 
stage renal disease patients who underwent kidney trans-
plantation for both living related kidney transplantation 
(LRKT) and deceased donor kidney transplantation 
(DDKT) were included in the study. Expanded criteria 
donor (ECD) was classified according to Port et al, includ-
ing all donors equal to or older than the age of 60, plus 
those donors aged 50 and 59 years with at least two of the 
following three factors: serum creatinine greater than 
1.5 mg/dL, cause of death from cerebrovascular accident, 

Table 2 Comparison of Patients’ Perioperative Factors Between the Non-Leakage and Leakage Groups

Characteristics Total Non-Leakage Leakage p-value

(n=459) (n=439) (n=20)

Donor, n(%)

Living donor 200(43.57) 194(44.19) 6(30.00) 0.283
Open 72(36.00) 70(36.08) 2(33.33) 0.890

Laparoscopic 128(64.00) 124(63.92) 4(66.67)

Deceased donor, standard criteria 246(53.59) 232(52.85) 14(70.00)
Deceased donor, expanded criteria 13(2.83) 13(2.96) 0

Kidney graft, median(range)
Cold ischemic time (min) 800(1–2025) 789(1–2025) 1103(11–1812) 0.024*

Warm ischemic time (min) 30(1–115) 30(1–115) 32.5(2–64) 0.897

Operative time (min) 275(120–1165) 275(120–1165) 270(195–345) 0.717

Ureteral reimplantation technique, n(%), n=425

Continuous Lich–Grégoire 5(1.18) 4(0.99) 1(5.26) 0.205
Interrupted Lich–Grégoire 420(98.82) 402(99.01) 18(94.74)

Suture material: Anastomosis, n(%), n=436
PDS 6–0 1(0.23) 1(0.24) 0 0.000

Maxon 6–0 9(2.06) 6(1.44) 3(15.00)

Maxon 5–0 424(97.25) 408(98.06) 16(80.00)
Maxon 4–0 1(0.23) 1(0.24) 0

Maxon 6–0 + Maxon 5–0 1(0.23) 0 1(5.00)

Suture material: Tunnel, n(%), n=449

Vicryl 2–0 10(2.23) 9(2.09) 1(5.26) 0.403
Vicryl 3–0 357(79.51) 340(79.07) 17(89.47)

Vicryl 4–0 6(1.34) 6(1.40) 0

Chromic gut 3–0 76(16.93) 75(17.44) 1(5.26)
Chromic gut 4–0 0 0 0

Bladder capacity (mL), median(range) n=417 200(50–500) 200(50–500) 200(50–300) 0.743
Time to removing the Foley catheter (days), median(range) 5(0–75) 5(0–75) 5.5(5–45) 0.080

Time to removing the double-J stent (days), median(range) 15(3–79) 15(3–79) 15.5(7–73) 0.114
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and history of hypertension. All organs were donated 
voluntarily with written informed consent, and the organ 
donations were conducted in accordance with the 
Declaration of Istanbul. Baseline characteristics of the 
patients were collected. Risk factors that were possible 
predictors of urinary complications were reviewed includ-
ing era of transplant, sex, age, race, comorbidities, etiol-
ogy of renal failure, donor characteristics, urine per day 
before transplantation, ureteroneocystostomy technique, 
operative time, surgeon, rejection and ischemia times, 
post-operative complication, serum creatinine urine after 
surgery, and length of hospital stay.

Ureteroneocystostomy anastomosis leakage was diag-
nosed by positive renal scan or creatinine from drain 
per serum creatinine ratio of more than 2.3,10,11 The infor-
mation of patients who had been diagnosed with urinary 
leakage was recorded. The treatment information consisted 
of complication during post-operative period, conservative 
or intervention treatment, surgical technique, length of 
hospital stay, and result after treatment.

The two-tailed Mann–Whitney–Wilcoxon test for two 
independent samples, the χ2 test, and simple regressions 
with the Spearman rank correlation coefficient were used 
for analysis. The results were given either as median range 
or standard deviation. Statistical significance was defined as 
a P value of <0.05. The association between baseline char-
acteristics, perioperative factors and postoperative complica-
tion was assessed by univariable and multivariable logistic 
regression, fitted to analyze the risk factors of urinary leak-
age. All analyses were performed using STATA® version 
16.0 (StataCorp LP, College Station, TX, USA).

Results
From January 2016 to December 2018, 459 end-stage 
renal disease patients underwent kidney transplantation in 
Ramathibodi Hospital. The baseline characteristics of the 
study population (459 consecutive kidney transplant reci-
pients) are detailed in Table 1. From 459 patients, 59.69% 
is male and 40.31% is femaleswhich showed no significant 
difference. Mean ±SD age in leakage group was 40.10 
±12.04 years and non-leakage group was 42.95±12.77 
years. BMI was 22.34 in non-leakage whereas 22.48 in 
leakage group. There were no significant differences in age 
and BMI between the two groups. Underlying, cause of 
ESRD, type of renal replacement therapy and urine 
volume per day were not significantly different in both 
groups. There were 72 patients from 200 living donors 
who underwent open surgery and 128 patients who 

underwent laparoscopic surgery. However, there was no 
statistically significant difference between the two groups.

Among 459 patients, 200 patients were living donors, 246 
patients received transplanted kidney from deceased donors 
with standard criteria, and 13 patients from deceased donors 
with expanded criteria. The detail of patients’ perioperative 
factors were shown in Table 2. Median cold ischemic time 
(range) for the leakage group was 1103 (11–1812) which was 
statistically significantly longer than the non-leakage group. 
There were 20 patients who had ureteroneocystostomy ana-
stomosis leakage diagnosed by either renal scan or positive 
drain creatinine per serum creatinine ratio. Median (IQR) 
time to urine leakage was 16 (7-396) days. Massive amount 
of fluid from the drain was the most common presentation. 
One patient died after KT because of severe sepsis. 
According to the treatment for leakage, 6 patients were 
successfully treated with Foley catheter insertion. Whereas, 
14 patients underwent operative treatment including 8 
patients with ureteroneocystostomy, 2 patients with ureter-
oureterostomy with native ureter and 2 patients underwent 
nephrectomy (Table 3). For the transplanted kidney function 
in the patients with anastomosis leakage, the mean follow-up 
time was 34.47 months (SD 13.36). Excluding 2 patients who 

Table 3 Clinical Presentation, Treatment, and Outcomes of 
Urinary Leakage

Factors Leakage

(n=20)

Time to urine leakage (days), median(interquartile range) 16 (7-396)

Clinical presentation, no. of patients

Urinary tract infection 2

Perinephric fluid collection confirmed using ultrasound 2

Fluid leakage from the wound 2

Massive fluid volume from the drain 8

Other 3

Treatment, no. of patients

Retained Foley catheter 6

Surgery 14

Surgical treatment, no. of patients

Open ureteroneocystostomy 8

Open ureteroureterostomy with native ureter 4

Nephrectomy 2

Outcome after surgical treatment, no. of patients

No leakage 8

Nephrectomy of the transplanted kidney 3

Continued leakage 2

Death 1

Time to Death (days), N=1 59
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underwent nephrectomy of transplanted kidney, 10 out of 18 
patients (56%) had GFR less than 60 mL/min. Out of the 
anastomosis leakage patients who had LRKT, 2 out of 
6 patients (33%) developed chronic kidney disease stage 3 
or more with GFR less than 60 mL/min.

Regarding the factors that were associated with urinary 
leakage complication, suture material size and duration of 
DJ stent statistically significantly affected the anastomosis 
leakage. The mean cold ischemic time in the urinary 
leakage group was 1103 minutes, compared with 789 
minutes in the non-leakage group (p-value 0.024). Cold 
ischemic time was statistically significantly different 
between two groups of patients in univariate analysis, 
however there was not significance in multivariate analysis 
(Table 4). Table 5 showed odds ratio from univariate and 
multivariate analyses for the risk of overall urological 
complications. Female gender and BMI significantly 
increased the complication with the ORs of 3.592 (95% 
CI 2.35–5.48, p<0.01) and 1.073 (95% CI 1.02–1.13, 
p=0.006) as shown in Table 5.

Discussion
The incidence of early and late urological complications with 
kidney transplantation was reported varying between 1.2 and 
8.9%.7,12 At Ramathibodi Hospital, the incidence of urinary 
leakage during three years of study was 4.3%, which is not 
different from other studies. From our report, it was found 
that the most common initial symptom was massive amount 
of fluid from the drain, but there were 4 people who presented 
with UTI and fluid collection that was detected from ultra-
sound. Therefore, we should always consider that the symp-
toms of urinary leakage may present in many ways. This 
information from this study will be useful for early detection 
of urinary leakage complication after kidney transplantation. 
Like many centers, we now use laparoscopic donor nephrect-
omy to procure approximately 95% of living donor kidneys. 
Contrary to other published reports, laparoscopic donor 
nephrectomy was not associated with more urinary 
complications.13–15 Moreover, laparoscopic donor nephrect-
omy may have fewer complications compared with open 
living donor nephrectomy. This finding could be related to 

Table 4 Univariate and Multivariate Analyses for the Risk Factors for Urinary Leakage Complications

Data Univariate p-value Multivariate p-value

OR(95% CI) OR(95% CI)

Gender

Male 1
Female 0.789(0.31–2.02) 0.622

Age(years) 0.982(0.95–1.02) 0.328

BMI(kg/m2) 1.008(0.91–1.12) 0.880

Donor

Living donor 1

Deceased donor 1.847(0.69–4.87) 0.217

Kidney graft

Cold ischemic time(mins) 1.092(1.00–1.18) 0.040 1.049(0.95–1.15) 0.305
Warm ischemic time(mins) 0.990(0.98–1.02) 0.993

Operative time(mins) 0.996(0.98–1.01) 0.484

Technique Reimplant ureter

Continuous Lich-Grégoire 1

Interrupt Lich-Grégoire 0.179(0.02–1.68) 0.133

Suture material size used for anastomosis

Size ≤ 5–0 1 1
Size 6–0 14.607(3.87–55.02) 0.000 12.294(2.75–54.90) 0.001

Bladder capacity(mL), 0.997(0.98–1.01) 0.571
Duration of Foley catheter(day) 1.046(0.99–1.09) 0.057 1.033(0.97–1.09) 0.278

Duration of DJ stent insertion(day) 1.071(1.02–1.12) 0.001 1.071(1.02–1.11) 0.002
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meticulous attention given to preserve periureteral tissue. 
Another reason is that laparoscopic surgery is still 
a minimally invasive surgery that can reduce pain and length 
of hospital stay for living donor.

According to the previous studies, the risk factors affect-
ing urinary complications are sex, race, and the U-stitch 
anastomotic technique.10,16 Whereas, our study found that 

size of suture materials and duration of DJ stent insertion 
significantly affect the risk of anastomosis leakage compli-
cation according to multivariate analysis. About the DJ 
stent duration, Visser et al reported the systematic review 
and meta-analysis about the timing of ureteric stent removal 
and the occurrence of urological complications. They con-
cluded that earlier stent removal of less than 3 weeks after 

Table 5 Univariate and Multivariate Analyses for the Risk Factors of Overall Urological Complications

Risk Factor for Complications Univariate p-value Multivariate p-value

OR (95% CI) OR (95% CI)

Sex, n(%)

Male 1 1
Female 2.890(1.96–4.25) 0.000 3.592(2.35–5.48) <0.001

Age (years), mean±standard deviation, 1.013(0.99–1.02) 0.066 1.007(0.99–1.02) 0.349
Body mass index (kg/m2), mean±standard deviation, 1.043(0.99–1.09) 0.060 1.073(1.02–1.13) 0.006

Underlying comorbidity,
Diabetes mellitus 1.128(0.69–1.82) 0.621

Hypertension 0.835(0.47–1.48) 0.538

Dyslipoproteinemia 0.888(0.53–1.46) 0.644
Ischemic heart disease 0.301(0.03–2.71) 0.285

Other

Renal replacement therapy, n=433

Continuous ambulatory peritoneal dialysis 0.888(0.53–1.46) 0.644

Hemodialysis 1.405(0.89–2.21) 0.139

Urine output each day, n(%), n=452

No 1
Yes 0.900(0.61–1.32) 0.596

Urine volume (mL/day), median(range) 0.963(0.86–1.06) 0.474

Perioperative factors
Donor, n=455

Living donor 1 1

Deceased donor, standard criteria 1.438(0.98–2.10) 0.060 0.451(0.14–1.39) 0.167

Deceased donor, expanded criteria 1.044(0.32–3.41) 0.942 0.097(0.04–1.28) 0.097

Kidney graft, median(range),

Cold ischemic time (min) 1.036(1.00–1.07) 0.033 1.085(0.98–1.19) 0.092
Warm ischemic time (min) 0.887(0.36–2.13) 0.789

Operative time (min) 0.977(0.74–1.27) 0.866

Ureteral reimplantation technique, n=425

Continuous Lich–Grégoire 1

Interrupted Lich–Grégoire 1.263(0.21–7.63) 0.799

Suture material: Tunnel, n=449

Vicryl 2–0 1
Vicryl 3–0 3.140(0.65–14.99) 0.151

Vicryl 4–0 3.999(0.43–37.10) 0.223

Chromic gut 3–0 4.685(0.93–23.53) 0.061

Abbreviations: OR, odds ratio; CI, confidence interval.
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KT was associated with decreasing the UTIs but did not 
increase the incidence of urinary leakage compared to later 
removal of more than 3 weeks. As a result, they recom-
mended the routine removal of ureteric stents around 3 
weeks post-operatively.17 This finding corresponded to the 
result from Yuksel et al that recommended the optimal time 
for stent removal of 14 to 21 days after KT.18 About the size 
of suture materials, we hypothesized that using the small 
size suture material along with interrupted suturing techni-
que may cause the gap between the stitch if there is too 
much distance between each stitch, resulting in inadequate 
tissue healing, so anastomosis leakage occurs. In addition, it 
is worth noting that the duration of urinary catheterization 
did not significantly affect the rate of complications in both 
previous studies and our study. Therefore, it may be useful 
regarding the decision of when to remove the urinary cathe-
ter. These findings will be beneficial to be better aware and 
inform the patients about the risks of postoperative compli-
cations and to aid the surgeons in making decisions about 
management.

Our study was designed as a retrospective, single center 
cohort analysis. There were some limitations in this study. 
Firstly, there were some risk factors that could not be assessed 
due to the retrospective nature but which may significantly 
affect the risk of urinary leakage complication such as periur-
eteral tissue, length of ureter, etcetera. In addition, the media-
tion of their effects may be complex, unexplored interactions 
among the factors may exist and additional confounders may 
remain unmeasured and uncharacterized.

Conclusion
The rate of urinary leakage complications was found to be 
about 4.36% in Ramathibodi Hospital. The risk factors of 
overall complication comprised gender and body mass 
index. Although a lot of previous studies revealed many 
risk factors that could affect risk of urinary leakage, size of 
suture materials and duration of ureteral stent insertion 
were the significant risk factors in our study. Proper con-
sideration should be given regarding the size of suture 
materials and optimal duration of ureteral stent.
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