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Abstract 
Introduction: Improvements in surgical techniques for kidney transplant management have 
prolonged graft survival, but urological complications leading to postoperative morbidity and 
impaired graft function are common. These complications are related to using urinary tract 
devices, such as ureteral stents. This study aimed to characterize the infectious and surgical 
urological complications associated with early or late ureteral stent removal. 

Methods: This observational study was conducted at the Carlos Andrade Marín Specialty 
Hospital in Quito, Ecuador, from 2018 to 2022. Kidney transplant patients with a 6-month 
follow-up were included. The variables studied were age, sex, cause of kidney disease, residual 
urine output, type of kidney transplant donor, infectious complications, and surgical complica-
tions. The dependent variable was late versus early ureteral stent removal. Descriptive and 
inferential statistics were used. 

Results: A total of 231 patients were enrolled in the study: 139 (60.17%) with late withdrawal 
and 92 with early withdrawal (39.82%). Fifty-seven percent of patients were men; the mean 
age was 45.6 ± 14.1 years. The cause of kidney disease was unknown in 41.9% of the patients, 
followed by hypertensive nephropathy (14.7%), glomerulopathy (12.5%), and diabetic 
nephropathy (7.7%); 32.9% maintained residual urine output, late withdrawal (independent 
ureteral stent and urinary catheter) was performed in 60.17%, and early withdrawal (ureteral 
stent attached to the urinary catheter) was performed in 39.82%. Urinary tract infection oc-
curred in 47% of patients with late removal and 42% with early removal (P > 0.05). E. coli was 
isolated in 46.15% of the cases, Klebsiella pneumoniae was isolated in 10.73%, and the pathogen 
was not identified in 33.8%. The prevalence of surgical urological complications with late re-
moval was 26%, and that with early removal was 7%. 

Conclusion: Infectious urological complications were similar between early and late removal, 
but surgical complications were more prevalent with late removal. 
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he 5-year survival rate of patients who receive a kidney trans-
plant, regardless of whether the donor is living or deceased, 
is more than double that of patients on dialysis [1]. Improve-

ments in surgical technique and pharmacological treatment have con-
tinuously prolonged allograft survival in recent years; however, uro-
logical complications are frequently observed, leading to both postop-
erative morbidity and gradual deterioration of allograft function. Uri-
nary tract infection is the most common infection in the posttrans-
plant period [2, 3]. 

Routine prophylactic stenting reduces the incidence of major 
urologic complications and is recommended based on currently avail-
able randomized controlled trials. Stents are associated with specific 
complications, and experienced surgeons may adopt a selective stent 
policy, as opposed to the universal stent, to minimize the potential 
morbidity of stents [4]. 

 It is unclear whether early removal of ureteral stents after kid-
ney transplantation is associated with an increased risk of major uro-
logical complications and may reduce the incidence of urinary tract 
infection (UTI) in immunosuppressed patients [5]. Given that both 
early and late withdrawals are performed in kidney transplant patients 
from this center and that withdrawal time is associated with infections 
and surgical complications, this study is proposed in light of the need 
to establish their prevalence and probable related factors. 

 Urinary devices and their permanence are related to infectious 
and surgical urological complications. Although, according to the rec-
ommendations for living donor kidney transplantation published in 
2022 by the Spanish Society of Nephrology, the urinary catheter re-
moval will be carried out after five to seven days [6], the timing of 
posttransplant removal of ureteral stents is controversial. It may affect 
the incidence of urinary tract infections [7]. These devices are used 
separately in the surgical act; however, no data describe the union of 
the ureteral stent to the bladder catheter; therefore, their simultane-
ous, early removal and impact on urological complications. 

Because the Hospital de Especialidades Carlos Andrade Marín is a 
regional reference center for kidney transplantation, where urinary 
stents are removed both early and late, due to the collaboration of 
several surgical transplant teams, the objective of the study was to 
conduct an observational study and compare postoperative, infec-
tious, and surgical urological complications. 

Materials and methods 
Study design 
The present study is observational. The source is retrospective. 

Stage 
This study was carried out in the kidney transplant service of the Car-
los Andrade Marín Specialty Hospital of the Ecuadorian Institute of 

Social Security in Quito, Ecuador. The study period was from Janu-
ary 1, 2018, to December 31, 2022. 

Participants 
Patients of legal age who underwent renal transplantation from either 
a deceased donor or a related living donor were included, as well as 
patients who were followed for six months after kidney transplanta-
tion. Records were not excluded. 

Variables 
The variables studied included age, sex, cause of kidney disease, re-
sidual diuresis, type of kidney transplant donor, infectious complica-
tions, surgical complications, time of ureteral stent removal, and the 
postsurgical period. The dependent variable was the comparison be-
tween late removal and early removal of the ureteral stent. 

Data sources/measurements 
The source was indirect; an electronic form was filled out using 

data from the institutional medical records. In our research, we de-
fined early removal as joining the ureteral stent to the bladder cathe-
ter (technique in Railroad, used in the Renal Transplantation Unit of 
the Carlos Andrade Marín Specialty Hospital). This involved the sim-
ultaneous removal of these two devices seven days after transplanta-
tion without requiring urological intervention with a cystoscope. We 
referred to late removal in cases where a bladder catheter was placed 
independently of the ureteral stent, with the latter being removed at 
21 days post-transplantation, requiring a cystoscope. We refer to 
"early withdrawal" and "late withdrawal" in the wording for practical 
purposes. We considered urinary tract infections the presence of > 
105 colony-forming units per milliliter (CFU/ml) in the urine culture 
or infectious characteristics with or without urinary symptoms. Pre-
serving residual diuresis corresponds to diuresis greater than 100 
ml/day. 

In addition, we defined an immediate complication as occurring 
up to the first 7 days after transplantation, early as occurring from 1 
week to 3 months, and late as occurring within 3 months following 
transplantation. 

Biases 
Observation and selection bias were avoided by applying the partici-
pant selection criteria. To prevent possible interviewer, information, 
and memory biases, the principal investigator maintained the data at 
all times using a guide and records approved in the research protocol. 
Two researchers independently analyzed each record in duplicate, 
and the variables were recorded in the database once they reached an 
agreement verified. 

Study size 
The sample was probabilistic. The transplant rate in Ecuador is 10.8 
transplants per million inhabitants annually. With a population of 
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17,980,000 in Ecuador for the year 2023, this projects a total of 899 
transplants over 5 years. The expected frequency of transplants for 
the ABPM study referral center within the outpatient population is 
25%, with a confidence limit of 5% and a confidence level of 95%, 
resulting in a sample size of 219 cases. 

Quantitative variables 
Descriptive statistics were employed. The results are presented as fre-
quencies and percentages. Scale variables were not transformed into 
categorical variables. 

Statistical analysis 
The qualitative variables were analyzed using frequencies and per-
centages. The proportions were compared using the chi-square test. 
The statistical package employed was IBM Corp. (released from 2018) 
IBM SPSS Statistics for Windows, Version 26.0, Armonk, NY: IBM 
Corp. 

Results 
Participants 
A total of 231 patients were included in the study: 139 (60.17%) ex-
perienced late withdrawal, while 92 had early withdrawal (39.82%). 

Main characteristics of the study group 
The characteristics of the study group are presented in Table 1. The 
mean age of the population was 45.6± 14.1 years. The presence of 
residual diuresis was more common in the early withdrawal group 
(50% versus 21.3%) (Table 1). There were also more women in the 
early withdrawal group (54.34% versus 35.25%). There were no dif-
ferences in the types of cadaveric donors compared to related living 
donors. In terms of etiology, there were more patients with diabetic 
nephropathy in the late withdrawal group (10.7%) than in the early 
withdrawal group (3.36%) (P = 0.03). In the early withdrawal group, 
the prevalence of women with systemic lupus erythematosus was 
higher at 10.8% versus 2.87% (P = 0.01). 

Main results 
There were no significant differences in the incidence of infectious 
complications between the two groups. The prevalence of bacteria is 
presented in Table 2. Surgical complications were lower in the early 
withdrawal group (7%) than in the late withdrawal  (Table 2). Specif-
ically, there were no differences in specific types of complications be-
tween the late- or early-withdrawal groups (Table 3). 

With late withdrawal, urinary tract infection was reported im-
mediately in 22% (n = 14), early in 46% (n = 30), and late in 32%. In 
contrast, early withdrawal was reported immediately in 41% (n = 16), 
early in 36% (n = 14), and late in 23% (n = 10) of patients. Patients 
who were withdrawn late presented with infectious complications, 
preserved residual diuresis in 23% (n = 15), and were anuric in 77% 
(n = 50), while those with early withdrawal preserved residual diuresis 
in 49% (n = 19) and were anuric in 51% (n = 20). 

Table 1. Characteristics of the study group. 
  With-

drawal 
tardío 
n=139 

 Early 
with-

drawal n = 
92 

 P 

 Etiology 
 Not affiliated 55 (39.5%) 42 (45.62%) 0.35 
 Hypertensive nephropathy 21 (15.1%) 13 (14.1%) 0.83 
 Glomerulopathy 22 (15.8%) 7 (7.6%) 0.06 
 Diabetic kidney disease 15 (10.7%) 3 (3.36%) 0.03 
 Systemic lupus erythematosus 4 (2.87%) 10 (10.8%) 0.01 
 Polycystic kidney disease 7 (5.0%) 2 (2.1%) 0.27 
 Congenital 4 (2.8%) 3 (3.2%) 0.86 
 Tubulointerstitial nephritis 5 (3.6%) 3 (3.2%) 0.89 
 Nonlithiasic obstructive 2 (1.4%) 2 (2.1%) 0.67 
 Nephrolithiasis 1 (0.7%) 2 (2.1%) 0.33 
 Preeclampsia 0 (0%%) 2 (2.1%)  - 
 Vesicoureteral reflux 2 (1.43%) 0 (0%)  - 
 Vasculitis 0 (0%) 2 (2.1%)  - 
 Other 1 (0.7%) 1%) 0.76 
 Residual diuresis, sex and type of donor 
 Residual diuresis 30 (21.3%) 46 (50%) 0.006 
 Sex female 49 (35.25%) 50 (54.34%) 0.004 
 Cadaveric donor 126(90.6%) 85 (92.39%) 0.64 
    

 

 Table 2. Characteristics of the study group. 
  With-

drawal 
tardío 
n=139 

 Early 
with-

drawal n = 
92 

 P 

 Etiology 
 Infectious complications 65 (47.0%) 39 (42.0%) 0.513 
 Surgical complications 36 (26.0%) 6 (7.0%) 0.001 
 Identified germ 
 E coli multisensitive 16 (24.6%) 10 (25.64%) 0.90 
 E coli ESBL 14 (21.5%) 8 (20.51%) 0.97 
 Klebsiella pneumoniae multisensitive 4 (9.2%) 1 (2.56%) 0.68 
 Klebsiella pneumoniae ESBL 2 (4.6%) 1 (2.56%) 0.87 
 Klebsiella pneumoniae CRE 1 (1.53%) 1 (2.56%) 0.70 
 Serratia marcescens ESBL 1 (1.53%)  -  - 
 E cloacae complex ESBL 1 (1.53%)  -  - 
 Enterococcus faecalis 1 (1.53%)  -  - 
 Proteus mirabilis ESBL 1 (1.53%)  -  - 
 Candida krusei 1 (1.53%)  -  - 
 Citrobacter freundii 1 (1.53%)  -  - 
 Multisensitive Staphylococcus capi-
tis 

 - 1 (2.56%)  - 

 Staphylococcus epidermidis  - 1 (2.56%)  - 
 Lactobacillus spp  - 1 (2.56%)  - 
 Unidentified 22 (33.8%) 15 (38.46%) 0.63 
 Sensitivity 
 Sensitive 23 (53.5%) 14 (58.3%) 0.712 
 Resistant 20 (46.5%) 10 (41.6%) 0.712 

Preservation of residual diuresis was significantly associated with the 
ureteral stent removal method and posttransplant infections (P 
<0.05); thus, urinary tract infections were more frequent in anuric 
patients. In our sample, the prevalence of surgical urological 
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complications with late withdrawal was 26% (n = 36), whereas it was 
7% (n = 6) with modified early withdrawal. The most common com-
plication linked to late withdrawal was vesicoureteral reflux (38.8%, 
n = 14), followed by urinary fistula and urinoma (19.4%, n = 7) and 
stenosis (11.1%, n = 4). In contrast, with early withdrawal, no com-
plication predominated. The relationships between these variables 
were not statistically significant (P > 0.05). Patients who experienced 
late withdrawal and presented with surgical complications maintained 
residual diuresis in 19% (n = 7) of cases. In comparison, those who 
experienced early withdrawal represented 33% (n = 2) of cases (P = 
0.44), without a statistically significant association. 

Table 3. Characteristics of the study group 

 Surgical complication 

 With-
drawal 
tardío 
n=139 

 Early 
with-

drawal n = 
92 

 P 

 Vesicoureteral reflux 14 (10.1%) 2 (2.2%) 0.79 
 Urinary fistula 7 (5.0%)  -  - 
 Urinoma 7 (5.0%) 2 (2.2%) 0.44 
 Stenosis 4 (2.9%) 1 (1.1%) 0.80 
 Pyelocalyceal dilation 2 (1.4%)  -  - 
 Lithiasis 2 (1.4%) 1 (1.1%) 0.32 

Discussion 
Kidney transplantation is the optimal replacement treatment for kid-
ney function. In comparison to dialysis, it has been reported to yield 
better results regarding quality of life, survival rates, profitability, and 
economic productivity [8 -11]. 

Recent advances in surgical protocols, monitoring, and immu-
nosuppression have significantly improved overall outcomes during 
the first year post-transplantation. However, long-term results have 
not been substantially changed [12]. 

Medical complications, common after kidney transplantation, 
especially in the early postoperative period, must be addressed 
promptly to implement aggressive treatment, as delays can result in 
loss of kidney function, increased medical care costs, or unexpected 
patient deaths [13]. 

In the present study, the mean age of the reported population 
was 45.6 ± 14.1 years. Similar data were reported in a Korean study 
that described the epidemiology, risk factors, and clinical impact of 
early posttransplant infection in elderly kidney transplant recipients. 
In addition, 3081 patients were included, where the age was 45.53 ± 
9.88 years [8], as was the value of 49.8 ± 15.1 years reported in an 
Argentine study with 375 patients with infections in the first year after 
transplantation [14], which is also comparable with that cited in a 
survey in Bratislava (Slovakia), where the mean age of its population 
was 47.5 ± 12.6 years [15], and with Arabi, Z in Saudi Arabia, 43.4 
± 15.8 years [16]. 

This research revealed that most cases corresponded to men 
(57%). In the previous Korean study, 58.2% of the cases were men, 
whereas 41.8% were women [8]. In the Argentine survey, 60.5% of 
the cases were male [14]. In the Bratislava study, 66% of the cases 

were men [15], and in a study reported in Saudi Arabia that included 
553 records of transplant patients, 62.4% were men [17,18]. This 
trend toward the male sex is likely related to lifestyle and the increased 
prevalence of cardiometabolic diseases in men. 

 Concerning the etiology of end-stage kidney disease, unknown 
causes were the most prevalent (41.9%), followed by hypertension 
(14.7%), glomerulopathies (12.5%), and diabetic kidney disease 
(7.7%), data that match local reports [19 -23 ]. 

In this study, the prevalence of infectious urological complica-
tions with the surgical technique involving late removal of the ureteral 
stent was 47% (n = 65). In contrast, with early removal of the ureteral 
stent, it was 42% (n = 39), without a statistically significant association 
(P = 0.513). 

 Regarding urological surgical complications, the prevalence of 
late withdrawal in our sample was 26% (n = 36), with vesicoureteral 
reflux being the most common pathology (38.8%, n = 14). In contrast, 
the prevalence of early withdrawal was 7% (n = 6), with no specific 
pathology predominating, establishing a statistically significant asso-
ciation between these two variables (P = 0.00185, OR = 5). These 
results differ from those reported by Liu S, in a randomized, prospec-
tive, and double-blind trial that included 103 patients who underwent 
kidney transplantation from living donors and aimed to detect differ-
ences in urological complications between early removal of the ure-
teral stent (7 days) and routine removal of the ureteral stent at 4 weeks. 
Liu S reported that urinary tract infection occurred in 5.8% of pa-
tients in early removal compared to 29.4% of late removal patients, 
with P = 0.002 and an OR of 8.7 [7]. 

 Regarding the difference in the incidence of urological compli-
cations reported in the present study, a Cochrane database review 
that included five randomized controlled studies (1125 patients, adults 
or children) mentioned above (Wilson, CH 2013) observed that the 
universal use of stents reduced the incidence of major urological com-
plications, such as urinary leakage or fistula and ureteral stenosis, 
from 7–9% to 1.5%. Additionally, the incidence of UTI can be re-
duced in the early removal group (RR 0.49, 95% CI 0.30–0.81, I² = 
59%), but this was apparent only if a BI (permanent bladder) stent 
was used [1]. 

 Wang conducted a meta-analysis involving seven studies with 
a total of 1277 patients, divided into two groups: early withdrawal at 
2 weeks and late withdrawal at 3 weeks. The analysis revealed differ-
ences in the development of urinary tract infections, with a relative 
risk of 0.42 (95% CI, 0.26- 0.685; P <0.001) favoring early with-
drawal. However, concerning the incidence of major urological com-
plications, no significant differences were found between early and 
late stent removal, with odds ratios at 2 and 3 weeks of 2.79 and 1.97, 
respectively (P = 0.18 and P = 0.26, respectively) [24]. 

Arabi, Z evaluated the impact of the timing of stent removal on 
the incidence of UTIs in kidney transplant recipients in a retrospec-
tive study conducted in Saudi Arabia, which included a total of 279 
recipients: 114 in the early withdrawal group (<3 weeks) and 165 in 
the late withdrawal group (> 3 weeks). A total of 17.5% of the patients 
experienced UTIs during early removal, whereas 32.7% had UTIs 
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during late removal. The early removal of the stent was associated 
with a statistically significant reduction in the incidence of stent-re-
lated UTIs (P = 0.009), without increasing the incidence of urological 
complications (early 0.36%, late 2.4%, P = 0.272 [25]. In addition, 
when the odds ratio of stent-related UTIs around the time of stent 
removal was compared, it was observed that stent removal before 21 
days post-transplantation decreased the number of stent-related UTIs 
(OR: 0.403). Additionally, removing the stent before 14 days can fur-
ther reduce the risk of UTI (OR: 0.311). The incidence of urological 
complications after kidney transplantation was low and did not signif-
icantly differ between the two groups (early n 1, late n 5) (P = 0.272) 
[25]. 

Cai, J et al. conducted a meta-analysis involving 568 kidney 
transplant patients from 5 randomized controlled studies. They re-
ported that among the 261 patients with early withdrawal, 16.09% (n 
= 42) had UTIs, while in the group of 307 patients with late with-
drawal, 34.85% (n = 107) experienced this infectious complication, 
with P < 0.01. Early withdrawal was defined as ≤ 7 days, and late 
withdrawal was defined as ≥ 14 days. In the same study, 4.98% (n = 
13) of early-withdrawal patients and 2.61% (n = 8) of late-withdrawal 
patients showed MUCs (ureteral stenosis, obstruction, or leakage), 
with no statistically significant difference (P > 0.05). The researchers 
concluded that early removal can significantly reduce the incidence 
of UTIs but does not increase the incidence of surgical urological 
complications [25]. 

Regarding the preservation of residual diuresis, in the late with-
drawal group that presented with infectious complications, 77% were 
anuric, and 51% were anuric during early withdrawal, showing a sta-
tistically significant association (P = 0.006). In contrast, for surgical 
complications, 81% and 67% of the patients in the late withdrawal 
group were anuric, which was not statistically significant (P = 0.44). 

In the aforementioned retrospective study, Arabi Z, evaluated 
urinary tract infections in the first 6 months after kidney transplanta-
tion in a population of 279 patients, of whom the preservation of re-
sidual diuresis was determined in 171. A total of 23.7% (n = 23) were 
anuric (P = 0.805), so the authors concluded that the residual urine 
volume before transplantation was not associated with a higher inci-
dence of UTIs [26]. 

The present study has weaknesses due to its observational na-
ture and the limited number of cases. The patients included in the 
present study were adults under 50 years of age who were candidates 
for kidney transplantation. The proportion of patients from various 
Ecuadorian ethnicities in the general sample was 40%, which in-
cluded Afro-Ecuadorians and indigenous peoples of the Sierra. Sixty 
percent of the population is considered mestizo or Hispanic. A large 
proportion of patients with unknown or unspecified etiology were in-
cluded, and 15% of the patients were diabetic. 

Conclusions 
Infectious urological complications are similar to both early and late 
withdrawal; however, surgical complications are more prevalent with 
late withdrawal. 
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