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Abstract

Background/Objectives: Gynecological and obstetric surgeries carry a risk of urinary tract injuries,
which remain important causes of surgical morbidity. This study aimed to evaluate the incidence,
etiological factors, diagnostic timing, and management outcomes of urological injuries occurring
during these procedures over a 10-year period in a high-volume single-center cohort. Methods: This
single-center retrospective study reviewed urinary tract injuries that occurred during gynecologic
and obstetric procedures performed between January 2014 and December 2024. Among 16,100
surgeries, 223 cases were identified and analyzed regarding injury incidence, etiology, type,
diagnostic timing, and management strategies. Results: Bladder injuries constituted 62.3% of cases,
ureteral injuries 28.7%, and genitourinary fistulas 9.0%. Most bladder injuries (98.6%) and the
majority of ureteral injuries (68.8%) were recognized intraoperatively (p < 0.001). Bladder injuries
were most frequently associated with cesarean section, whereas ureteral injuries were more
common in malignant gynecologic surgeries (p < 0.05). Conclusions: Early recognition and timely
intervention remain critical to reducing morbidity associated with iatrogenic urinary tract injuries.
These findings underscore the importance of anatomical knowledge, meticulous surgical technique,
and appropriate diagnostic evaluation to optimize perioperative outcomes in gynecologic and
obstetric surgery.

Keywords: iatrogenic urinary tract injuries; gynecological and obstetric surgery; early diagnosis and
surgical management

1. Introduction

The shared embryological origin, anatomical proximity, and functional integration of the
urogenital system contribute to the relatively high incidence of iatrogenic urinary tract injuries
during obstetric and gynecological surgeries [1]. Despite advances in surgical techniques, such
injuries remain a significant problem in obstetric and gynecologic procedures. The complex anatomy
of the female pelvis and the proximity of the urinary system to the reproductive organs account for
approximately 75% of iatrogenic urinary tract injuries in gynecological surgeries [2]. Iatrogenic
urinary injuries occur in 0.5-1% of pelvic and abdominal surgeries, with the bladder being the most
commonly affected organ [3]. These injuries may present in various forms, including bladder
perforation, ureteral ligation or avulsion, and vesicovaginal fistula. In obstetric and gynecological
surgeries, such complications can arise due to multiple factors, including the surgical technique
employed, adhesions from previous operations, anatomical distortions caused by deep infiltrative
pathologies, and the presence of malignancies [4]. Early diagnosis and timely intervention can reduce
the severity of complications and contribute to maintaining the patient’s quality of life. In contrast,
delays in diagnosis can increase the risk of late-stage complications, such as ureterovaginal or
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vesicovaginal fistulas, leading to morbidity and a significant decline in quality of life [5]. Therefore,
the prevention and early detection of urinary tract injuries in gynecological surgeries are critical for
both patient safety and the sustainability of surgical success. In this context, a thorough
understanding of pelvic anatomy and careful intraoperative identification of anatomical structures,
combined with a systematic and meticulous surgical approach, can significantly reduce the risk of
complications. This study provides a comprehensive evaluation, in the context of existing literature,
of the management and outcomes of urogenital injuries occurring during obstetric and gynecological
surgeries performed at a single center over the past decade.

2. Methods

2.1. Participants

This retrospective study included 223 female patients who were treated at the Department of
Urology for urogenital injuries sustained during obstetric or gynecologic surgeries performed at our
university hospital between January 2014 and December 2024. The injuries were identified from a
wide range of procedures, including cesarean sections, benign hysterectomies, and malignant
gynecologic surgeries. The risk of urinary tract injury differed according to the surgical type, being
most frequently associated with cesarean section and hysterectomy procedures. Eligible participants
were women aged 18 years or older who underwent surgery for either benign or malignant
indications and subsequently experienced intraoperative urinary tract injury. Patients who
underwent prophylactic or temporary ureteral stent placement were excluded from the analysis. All
included cases represent patients directly treated and followed at our institution; injuries diagnosed
and managed at outside hospitals were not included in this study.

2.2. Study Design

Patients were divided into three groups based on surgical indications: The first group included
malignant gynecologic surgeries, the second comprised obstetric procedures such as cesarean
sections, and the third consisted of benign gynecologic surgeries, including myomectomies and
hysterectomies. The groups were compared with respect to the occurrence of urological
complications and the treatment modalities employed. In addition, cases were categorized as
bladder/ureteral injuries or genitourinary fistulas according to the type of injury, and subgroup
analyses were performed regarding time of diagnosis, therapeutic approach, and clinical outcomes.
Clinical data—including patient age, surgical indication and procedure type, injury site and
characteristics, duration of hospitalization, catheterization time, and timing of diagnosis and
treatment—were retrieved from medical records. Urological complications were defined as
genitourinary tract injuries detected intraoperatively or requiring postoperative intervention.
Diagnostic evaluation consisted of physical examination, urogynecological assessment, and imaging
studies. Complications and management strategies were analyzed in line with current literature. The
study was approved by the Ethics Committee of Hatay Mustafa Kemal University (authorization
number: 02/10/2024/03) and conducted in accordance with the principles of the Declaration of
Helsinki.

2.3. Statistical Analysis

The analysis was conducted utilising SPSS 22 software, which facilitated the calculation of
descriptive statistics, encompassing the mean, minimum, maximum, frequency, and percentage
values. Next, the normality of the distribution was evaluated through the utilisation of the
Kolmogorov-Smirnov and Shapiro-Wilk tests, while the analysis of non-normally distributed data
was conducted through the implementation of the Kruskal-Wallis and post hoc tests. Finally, the
statistical significance of the differences between the two groups was determined by applying the
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Mann-Whitney U, Pearson Chi-square, or Fisher’s Exact tests. The statistical significance was set at p
<0.05.

3. Results

The study included 223 women with a mean age of 48 years (range, 22-93 years) of the cases,
35.4% underwent total abdominal hysterectomy (TAH), 15.2% total laparoscopic hysterectomy (TLH),
26.5% cesarean section (C/S), 18.8% C/S with peripartum hysterectomy, 2.2% C/S with uterine rupture
repair, and 1.8% pelvic organ prolapse (POP) surgery. The distribution of injuries was as follows:
bladder (62.3%), ureter (28.7%), and genitourinary fistulas, including vesicouterine (VUEF),
vesicovaginal (VVF), and vesicorectal fistulas (VRF) (9.0%). Bladder injuries measured <2 cm in 37.4%
of cases and >2 cm in 62.6%. Ureteral injuries were localized distally in 75.0% and to the mid-segment
in 25.0%; 25.0% were thermal, 25.0% were full-thickness, and 50.0% were partial injuries. Overall,
81.6% of injuries were diagnosed intraoperatively, predominantly through direct visual inspection
(Table 1, Figure 1).

Table 1. General characteristics of patients.

Variables n=223
Age (years), Mean (Min-Max) 48 (22-93)
Vaginal delivery, Mean (Min-Max) 3.5 (1-13)
Cesarean Section, Mean (Min-Max) 2.6 (1-6)
TAH, n (%) 79 (35.4)
TLH, n (%) 34 (15.2)
C/S, n (%) 59 (26.5)
C/S peripartum hysterectomy, n (%) 42 (18.8)
C/S uterine rupture repair, n (%) 5(2.2)
Pop surgery, n (%) 4 (1.8)
Bladder injury, n (%) 139 (62.3)
Ureteral injury, n (%) 64 (28.7)
VUF, VVF, VRE, n (%) 20 (9.0)
Bladder Injury Size, n (%)
<2 cm 52 (37.4)
>2 cm 87 (62.6)
Ureteral Injury Location, n (%)
Distal 48 (75.0)
Middle 16 (25.0)
Ureteral Injury Type, n (%)
Thermal 16 (25.0)
Complete 16 (25.0)
Partial 32 (50.0)
Recognition Time, n (%)
Intraoperative 182 (81.6)
Postoperative 41 (18.4)
Postoperative Repair Time (days), Mean (Min-Max) 68.4 (5-180)
Diagnostic Techniques, n (%)
Direct visual 182 (81.6)
Histogram 1(0.4)
CT urogram 20 (9.0)
Cystogram + CT urogram 20 (9.0)
Exitus, n (%) 3(1.3)

Pop surgery: pelvic organ prolapse surgery, CT urogram: computer tomography urogram.
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Figure 1. Intraoperative image showing bladder perforation and its open surgical repair.

Among patients with fistulas, 55.0% had undergone benign hysterectomy, whereas among those
with ureteral injury, 50.0% had undergone malignant hysterectomy (p < 0.001). Across all groups,
complication rates were higher following open surgery (p = 0.026) (Table 2).

Table 2. Comparison of bladder, ureter, and fistula injuries.

Bladder Ureter Fistula
X Inju Inju damage
Variables (n =] 1;37) (n]= 612)7 (n=2(;‘5) p value
n (%) n (%) n (%)
Hysterectomy (Etiological)
Benign 27 (19.4) 16 (25.0) 11 (55.0) *0.002
Malignant 27 (19.4) 32 (50.0) 4 (20.0) *<0.001
C/S peripartum hysterectomy 30 (21.6) 9 (14.1) 3 (15.0) *0.400
Hysterectomy (Surgical Technique)
Laparoscopic surgery 17 (12.2) 16 (25.0) 1(5.0) %0.026
Open surgery 122 (87.8) 48 (75.0) 19 (95.0)
C/S 50 (36.0) 7 (10.9) 2 (10.0) *<0.001
C/S uterine rupture repair 5(3.6) 0 (0.0) 0 (0.0) *0.454
Pop surgery 4(2.9) 0 0 *0.528
Bladder Injury Management
Bladder repair (double-layer) 139 (100.0) 0 0 (0.0) -
Ureteral Injury Management
UNC (right/left) 0 (0.0) 48 (75.0) 0 (0.0) -
Bilateral UNC 0 14 (21.9) 0 -
Ureteroureterostomy 0 (0.0) 2(3.1) 0 -
Fistula Management
VUEF repair 0 (0.0) 0 1(5.0) -
VVF repair 0 0 18 (90.0) -
VREF repair 0 0 (0.0) 1(5.0) -
Recognition Time
Intraoperative 137 (98.6) 44 (68.8) 1(5.0) 5<0.001
Postoperative 2(14) 20 (31.3) 19 (95.0)
PCN
Present 0(0.0) 17 (26.6) 0(0.0) -
Absent 0 47 (73.4) 0 (0.0) -
DJ
Bilateral 0 (0.0) 14 (21.9) 0 (0.0)
Unilateral 0 49 (76.6) 0 (0.0) *<0,001
None 139 (100.0) 1(1.6) 20 (100.0)
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Postoperative Repair Time (days), n=20 n=20
Mean (Min-Max) - 54.2 (10-120) 90 (60-180)  ***0.001
Length of Foley Catheterization (days),
Mean (Min-Max) 17.4 (1-30) 10.1 (1-30)  22.3 (14-45) **<0,0012b<
D]J Stent Retention Period (days),
Mean (Min-Max) - 44.7 (30-90) - -

* Pearson Chi-Square Test or Fisher’s Exact Test, ** Kruskal-Wallis H Test, **Mann-Whitney-U Test 2 :
Significant difference between bladder and ureter injury, ® : Significant difference between bladder and fistula

injury, ©: Significant difference between ureter and fistula injury.

Bladder injuries were surgically repaired using double-layer sutures in all cases. The most
common surgical procedure for ureteral injuries was unilateral ureteroneocystostomy (UNC) (75.0%),
followed by bilateral UNC (21.9%) and ureteroureterostomy (3.1%). A percutaneous nephrostomy
(PCN) was placed in 26.6% of patients with ureteral injuries. Among fistula cases, VVF repair was
the predominant procedure, accounting for 90.0% of all cases. The intraoperative detection rates were
98.6% for bladder injuries, 68.8% for ureteral injuries, and only 5.0% for fistulas (p < 0.001) (Figure
2a—c).

Figure 2. Representative images of urological injuries following gynecologic surgery. Figure 2a, vesicouterine
fistula. Figure 2b, ureteral avulsion (nephrourogram). Figure 2¢, ureteral avulsion (endoscopic image) Figure

2a,b,c Representative images of urological injuries following gynecologic surgery.

The duration of Foley catheterization differed significantly between injury groups (p < 0.001),
with the longest mean duration observed in the fistula group (22.3 days) and the shortest in the
ureteral injury group (10.1 days). Similarly, the time to surgical repair varied significantly among
groups (p < 0.001), being shortest for bladder injuries and longest for fistulas (Table 2).

The mean retention period of double-] stents was significantly longer in Group 1 (47.8 days)
compared to Groups 2 (42.1 days) and 3 (41.2 days) (p = 0.039). Foley catheter indwelling time also
differed significantly (p <0.001), with the longest duration recorded in Group 2 (17.3 days). Mortality
was observed exclusively in Group 1 (4.8%) (p = 0.035) (Table 3).

Table 3. Intergroup comparisons.

Group 1 Group 2 Group 3
Variables Malignant Obstetric Benign p value
(n=63) (n=106) (n=54)
Postoperative Symptoms, n (%)
None 35 (55.6) 96 (90.6) 35 (64.8)
Dysuria 5(7.9) 2(1.9) 1(1.9)
Side pain 19 (30.2) 4 5(9.3) "<0.001
Hematuria 0 (0.0) 0 (0.0) 2(3.7)
Sepsis, n (%) 17 (27.0) 2 (1.9) 3 (5.6) *<0.001
Fever, n (%) 25 (39.7) 10 (9.4) 6 (11.1) *<0.001
Postoperative bilateral D], n (%) 11 (17.5) 2 (1.9) 2 (3.7) *< 0.001
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Postoperative unilateral DJ, n (%) 22 (34.9) 14 (13.2) 13 (24.1) *0.004
Postoperative PCN, n (%)
Present 9 (28.1) 3 (18.8) 5(31.3) £0.811
Absent 23 (71.9) 13 (81.3) 11 (68.8) ’
DJ stent retention period (days), Mean o
(Min-Max) 47.8 (30-90) 42.1 (30-90) 41.2 (30-60) 0.039

Length of Foley catheterization (days),
Mean (Min-Max)
Hospital stay (days), Mean (Min-Max) 9.5 (1-35) 7.1 (2-35) 6.1 (1-60) "< 0.001 abe
Exitus, n (%) 3 (4.8) 0 (0.0) 0 (0.0) *0.035

a: Significant difference between Group 1 and Group 2, ? : Significant difference between Group 2 and Group 3,

13.9 (5-28) 17.3 (1-30) 14.7 (1-45) "< 0.001 &b

<: Significant difference between Group 1 and Group 3, * Pearson Chi-Square Test or Fisher’s Exact Test, **
Kruskal-Wallis H Test.

Postoperative symptoms showed significant intergroup variation (p <0.001). The highest rate of
asymptomatic patients was in Group 2, while Group 1 demonstrated higher frequencies of flank pain,
dysuria, sepsis (27.0%), and fever (39.7%) (Table 3).

4. Discussion

Urinary tract injuries occurring during gynecological and obstetric surgeries are one of the most
common urological complications of pelvic surgery, and delays in diagnosis or treatment can increase
morbidity and negatively affect quality of life. [6] Reported incidence rates in the literature range
from 0.3% to 1.5%, with bladder injuries being the most common and ureteral injuries occurring less
frequently. Bl Despite advances in surgical techniques, iatrogenic urinary tract injuries remain a
clinically significant concern. In the present study, the incidence was found to be 1.3% among 223
patients operated on in our department over the past decade, a rate approaching the upper limit of
values reported in the literature. This finding may be associated with the high proportion of obstetric
procedures, previous surgical history, follow-up conditions, as well as surgeon experience and the
level of intraoperative vigilance. [7]

The most common procedures in our series were TAH, C/S and TLH. Of the injuries identified,
62.3% involved the bladder, 28.7% the ureter, and 9.0% presented as genitourinary fistulas. This
distribution reflects the anatomical vulnerability of the bladder and distal ureter to surgical trauma.
Consistent with our findings, previous studies have reported bladder injury as the most common
complication, whereas ureteral injuries, although less frequent, are associated with higher morbidity.
[8] Fistulas typically represent a secondary outcome of bladder or ureteral injuries that are either
missed intraoperatively or diagnosed at a later stage. [9]

Early recognition of iatrogenic urinary tract injuries is critical in reducing morbidity. In our
study, 81.6% of lesions were identified intraoperatively, reflecting the importance of surgical
awareness and anatomical knowledge. However, 18.4% of injuries were diagnosed postoperatively,
indicating that ureteral injuries and fistulas are particularly prone to being overlooked during
surgery. Similarly, the literature reports that only one-third of ureteral injuries are recognized
intraoperatively, while the majority manifest within 48-72 hours through nonspecific symptoms. [10]

The timing of diagnosis is closely related to the type of injury. In our series, 98.6% of bladder
injuries were recognized intraoperatively, compared with 68.8% of ureteral injuries and only 5.0% of
fistulas (p<0.001). These data suggest that while bladder injuries are usually evident during surgery,
subtle ureteral damage or fistula formation may remain undetected intraoperatively and become
apparent later, often due to thermal injury or delayed clinical manifestations. Fistulas are typically
diagnosed at a later stage, often presenting with pelvic pain, urinary incontinence, or cyclic
hematuria. [11] In high-risk procedures, intraoperative cystoscopy and visualization of ureteral urine
jets may help minimize diagnostic delays and improve patient outcomes. These practices are
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recommended by the AUA, and competency in cystoscopy among gynecologic surgeons may
facilitate earlier recognition and management of urinary tract injuries. [12,13]

The type of urinary tract injury varies significantly depending on the surgical indication and
technique employed. In our series, 55% of patients who developed fistulas had a history of
hysterectomy performed for benign pathology (p<0.001), suggesting that chronic inflammation and
adhesions increase dissection difficulty and thereby elevate the risk. [14] In malignant cases, the
higher rate of ureteral injuries (50.0%; p<0.001) reflects the impact of more aggressive dissections and
parametrial involvement. The significantly greater complication rates observed in open surgeries
(p=0.026) highlight the tissue-sparing advantage of minimally invasive approaches and underscore
that both surgical indication and approach are critical determinants of complication risk. Therefore,
individualized surgical planning remains crucial for minimizing complications. [15] In this cohort,
however, the selection of surgical approach was not random but based on the underlying pathology
and urgency; most malignant and obstetric cases were performed via open procedures, while
minimally invasive techniques were mainly reserved for selected benign indications.

In this study, 62.6% of bladder injuries were larger than 2 cm, indicating that a considerable
proportion of cases involved extensive defects associated with an increased risk of complications.
The 2 cm threshold is also recognized in the literature as a critical marker for predicting the technical
difficulty of repair and the likelihood of postoperative complications.[16] This finding is particularly
relevant in procedures requiring bladder dissection, such as abdominal hysterectomy, where surgical
expertise and anatomical knowledge are decisive factors. Larger defects not only increase the
technical complexity of repair but also prolong catheterization and drainage requirements while
elevating the risk of fistula formation. [17] In our cohort, all bladder injuries were repaired using a
double-layer suture technique recommended in the literature to ensure watertight closure and
optimal healing. Nevertheless, for defects greater than 2 cm, reconstructive methods or the use of
interposition grafts may be necessary to further reduce complication rates. Thus, the 2 cm threshold
should be regarded as a clinically relevant parameter, both for intraoperative decision-making and
for anticipating postoperative outcomes.

The localization and type of ureteral injuries demonstrate that certain segments are particularly
vulnerable during pelvic surgery. In this study, 75% of cases involved the distal ureter, likely due to
its susceptibility to manipulation during uterine artery ligation or pelvic wall dissection.['”] Thermal
injury was observed in 25% of ureteral lesions, a noteworthy finding that underscores the need for
cautious use of energy sources, particularly in laparoscopic procedures. Such injuries may go
unrecognized intraoperatively and later manifest as strictures or fistulas. [18] For this reason,
intraoperative cystoscopy or assessment of ureteral urine jets may be beneficial in suspicious cases.

The most frequently performed treatment for ureteral injuries was UNC with DJ stent
placement. In this series, 75% of patients underwent unilateral UNC, 21.9% bilateral UNC, and 3.1%
uretero-ureterostomy. Additionally, 26.6% of patients (n=17) required PCN, which was necessary
exclusively in cases of ureteral injury. In patients with delayed diagnosis or those at risk for infection,
PCN plays a critical role in preserving renal function and providing safe drainage. Consistent with
our findings, the literature has also shown that PCN reduces morbidity and improves the success of
reconstructive surgery in cases of ureteral injury diagnosed postoperatively.[19]

In the fistula group, primary repair of VVF was performed in 90% of patients, which is consistent
with published data. [20] Less common fistulas included VUF and VREF, each observed in 5% of cases.
VUF typically develops following cesarean section and is often diagnosed late due to specific
symptoms such as cyclic hematuria. [21] VRF, on the other hand, may arise after obstetric
complications or extensive pelvic surgery and usually presents as a more complex condition. The
success of fistula repair depends on multiple factors, including lesion duration, local inflammation,
tissue vascularization, and the presence of infection. Therefore, optimal timing of surgery and
individualized treatment planning require a multidisciplinary approach.

The rate of D] stent placement and the duration of stenting in bladder and ureteral injuries reflect
both the severity of the lesion and the therapeutic approach. In this study, DJ stents were placed
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unilaterally in 76.6% and bilaterally in 21.9% of ureteral injuries, with a mean indwelling time of 44.7
days. This duration exceeds the recommended 4-6 weeks and may be attributed to factors such as
patient non-compliance and institutional workload. [22] Significant differences were observed based
on surgical etiology; in particular, patients undergoing malignant surgery (Group 1) had a longer
mean stent duration of 47.8 days, and both unilateral and bilateral stent placement rates were
significantly higher than in other groups (p<0.05).

These findings can be explained by the extensive dissections required in advanced tumor
surgeries, distortion of pelvic anatomy, periureteral invasion, and the increased risk of complications.
Consistent with this, previous studies have reported that malignant pelvic surgeries are associated
with higher rates of ureteral injury and morbidity compared to benign or obstetric procedures, with
bilateral involvement particularly common in the presence of parametrial extension.[19] In addition,
postoperative inflammation, delayed tissue healing, and adjuvant therapies such as radiotherapy
may necessitate prolonged stent indwelling in malignant cases. Notably, the longer hospital stays
and the occurrence of mortality exclusively in Group 1 further underscore the greater overall
complication burden associated with malignant surgery. Therefore, thorough preoperative risk
assessment, intraoperative urological support, and tailored postoperative follow-up strategies are
essential for optimizing patient outcomes.

Patients with bladder-ureter injuries showed significant differences in Foley catheterization
durations compared to patients in the fistula group (p<0.001). The longest duration was observed in
the fistula group, with a mean of 22.3 days, followed by isolated bladder injuries with a mean of 17.4
days (range 1-30) and ureteral injuries with a mean of 10.1 days. The prolonged catheterization in the
fistula group is necessary to ensure optimal bladder rest following repair and to promote adequate
tissue healing. Indeed, for vesicovaginal and vesicouterine fistulas, 14-21 days of continuous
drainage is recommended to improve surgical success. [23] In isolated bladder injuries, the mean
catheterization time was 17.4 days, although some studies have reported that as little as 7 days may
be sufficient. [24] These findings suggest that longer drainage may be required for complex lesions
and that catheterization duration should be individualized according to the type of injury. Also, it
should be noted that the duration of catheterization and stent placement in our series largely reflects
local institutional practice, which may differ from other centers and should be interpreted within this
context.

Postoperative clinical symptoms differed significantly according to surgical etiology (p<0.001).
In the obstetric surgery group (Group 2), 90.6% of patients were asymptomatic, whereas this rate
declined to 55.6% in the malignant surgery group (Group 1). Flank pain (30.2%) and dysuria (7.9%)
were more frequently observed in Group 1, likely reflecting the invasive nature of malignant
procedures and the need for more extensive periureteral dissection. [25] Furthermore, the incidence
of postoperative sepsis (27.0%) and fever (39.7%) was markedly higher in Group 1, which may be
attributable to prolonged operative times, increased blood loss, and immunosuppression in
advanced-stage surgeries. These findings highlight the need for closer and more intensive
postoperative monitoring in patients undergoing malignant surgery. Consistent with our results, the
literature also reports higher rates of infection and complications following pelvic surgeries for
malignancy compared to benign or obstetric procedures. [26] The present results reinforce this
evidence, further demonstrating the substantially increased risk of complications in malignant
surgeries.

In complex gynecological malignancy surgeries, fibrosis, prior radiotherapy, and distorted
pelvic anatomy substantially increase the risk of ureteral injury. For this reason, some centers
advocate the use of prophylactic DJ stents to mitigate this risk. However, the literature does not
provide a clear consensus: while some studies suggest that stenting facilitates intraoperative
recognition and earlier detection of injuries , others emphasize that its protective effect is limited and
that the surgeon’s experience and dissection skills remain the decisive factors. [27,28] Consequently,
routine prophylactic stenting is not recommended, and its use should instead be restricted to selected
high-risk cases as a more rational approach. In this study, no patients underwent pre-stenting, and
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we believe that prospective, large-scale investigations are needed to clarify its potential role and
provide meaningful contributions to the literature. Furthermore, preoperative urological
consultation was rarely performed, despite evidence indicating that multidisciplinary collaboration
and the active involvement of urologists in the surgical team can significantly reduce complications
through earlier diagnosis and optimized management. [29] Taken together, these findings suggest
that selective use of prophylactic stenting and reinforcement of multidisciplinary strategies represent
critical measures for preventing complications in high-risk malignancy surgeries.

Limitations

This study has several limitations. Its retrospective design may lead to information gaps and
potential bias, while its single-center nature and reliance on surgeries performed by the same team
limit the generalizability of the findings. Although the gynecology and obstetrics surgeons in our
department are highly experienced, our institution is one of the busiest tertiary referral centers in the
region. The exceptionally high workload, combined with a patient population characterized by low
socioeconomic and educational levels, limited health awareness, and high birth rates, may have
contributed to delayed intraoperative recognition in a small proportion of cases. In addition,
important practices such as preoperative urological consultation were not routinely implemented,
which may have increased complication risks in high-risk patients and further limited the
interpretation of our results. Nevertheless, despite these limitations, this decade-long analysis
provides valuable insights into the diagnosis, management, and outcomes of urological injuries
following gynecological and obstetric surgeries.

5. Conclusions

Urinary tract injuries following gynecological and obstetric surgeries exhibit diverse clinical
patterns influenced by surgical indication, technique, and pelvic anatomy. In this cohort, bladder
injuries and fistula formation were more frequently associated with procedures performed for benign
indications, while ureteral injuries occurred more often in malignant cases. Importantly, bladder
injuries are generally identifiable intraoperatively and thus potentially avoidable, whereas ureteral
and fistulous injuries are more likely to be missed during surgery and diagnosed postoperatively.
Timely recognition remains crucial for reducing morbidity and optimizing surgical outcomes. A
thorough understanding of pelvic anatomy, meticulous surgical technique, and the judicious use of
intraoperative assessment tools are essential to minimize complications. Based on our experience, we
believe that closer multidisciplinary collaboration between gynecology and urology teams may
provide a positive contribution to improving perioperative management and long-term patient
outcomes, particularly in high-risk or complex cases.
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