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Introduction

Gynecologic surgery can have major perioperative
morbidity, including urinary tract and bowel injuries,
infection, hemorrhage, thromboembolism, and death [1].
There have been many advances in surgical techniques
and with the help of perioperative anesthetic and postsur-
gical care these complications have decreased, however
lower urinary track injury at gynecologic and obstetric
surgery is still a serious problem, which may cause sig-
nificant morbidity [2]. This study aimed to evaluate iatro-
genic urinary tract system injuries in obstetrics and gyne-
cology operations and compare the results with the
literature.

Patients and Methods

We examined the records of patients who had obstetric and
gynecology operations at the Ministry of Health, Dr. Zekai
Tahir Burak Women’s Health, Training and Research Hospital
between June 2007 and June 2010. Approval was obtained from
the institution to use its records for research. 

Total abdominal hysterectomy (TAH), TAH+Bilateral salp-
ingo-oophorectomy (TAH+BSO), radical hysterectomy (RH),
vaginal hysterectomy (VH), cesarean section, oophorectomy
and other procedures (i.e., cystourethropexia, myomectomy)
were determined as main operation types. 

The files and computer records of the urology clinic were
scanned because of the late postoperative complications. All the

patients who were diagnosed as having urinary system injuries in
either the intraoperative or postoperative period were determined. 

The SPSS package program and chi-square test were used to
compare the complication rates of the study groups with each
other, and p < 0.05 was considered statistically significant. 

Results

Between 2006 and 2009, 0.03% ureteric, 0.20%
bladder, and one case of urethral injury in a total of
0.24% urinary tract injuries were observed. The mean age
of these patients was 37.2 years (19-64 years). During
this period, 25,998 gynecologic and obstetrical opera-
tions were performed. Urinary tract injuries are summa-
rized in Table 1 according to the operation types per-
formed. The complications and treatments are
summarized in Table 2.

The bladder was the most frequently injured organ.
Total urinary tract injury rates were 0.79% (0.49%
bladder, 0.24% ureteral) in gynecologic operations and
0.19% (0.18% bladder and 0.01% ureteral) in obstetric
operations.

Of the patients, 82.53% (n = 52) of the patients under-
went intraoperative repair and 17.46% (n = 11) of the
patients needed delayed repair. The patients who received
a repair later underwent vesicovaginal fistula repair and
the uretheroneocysostomia procedure.

In the statistical analysis with chi-square test, it was
noteworthy that the RH group had the highest urinary
injury rates (p < 0.05). 
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In one case, complete urethral injury occurred during
vaginal cyst excision. The patient who underwent edge-
to-edge repair recovered completely.

Discussion

The urinary tract injury must be always considered in
gynecologic and obstetrical operations because of the
embryologic and anatomically close relationship of the
female genital and urinary tracts. General complications
of gynecologic surgery are ureter, bladder injuries, bowel
injury, vessel injury, infection, and thromboembolism [3].
The bladder is the most frequently affected organ. All
these are rare complications but lead to a high morbidity
rate. 

Previous studies have reported a 0.4% to 2.5% rate of
urinary tract injury during benign pelvic surgery, and
only one-third of these injuries were recognized during
surgery [4]. Intraoperative identification of injury and

immediate repair are extremely important because urine
leakage during postoperative period can cause urinoma,
peritonitis, and sepsis [5]. 

Injury to the bladder dome can easily be sustained on
entry into the abdominal cavity if the bladder is not ade-
quately drained [6]. The supratrigonal area of the bladder
lies in direct opposition to the interior vaginal fornix.
This area is approximately 1-2 cm above the interureteric
ridge and can be easily damaged during abdominal or
laparoscopic hysterectomy. Supratrigonal section and
trigone can also be injured during vaginal hysterectomy
and anterior colporrhaphy.

It is estimated that gynecologic surgery accounts for
75% of all ureteral injuries [7]. Anatomically, as the
ureter approaches the pelvis, it is crossed anteriorly by
the ovarian vessels In the cardinal ligament, the ureter
passes under the uterine artery approximately 1.5 cm
lateral to the cervix at the level of the internal os [8].
After coursing under the uterine artery, the ureter then
passes medially over the anterolateral vaginal fornix
before entry to the trigone. In a computed tomography
(CT) imaging study, Hurd et al. measured a mean dis-
tance between ureter and the cervix of 2.3 ± 0.8 cm with
a range of 0.1 to 5.3 cm [9]. 

Intraoperative injury to the ureter may result from lig-
ation, angulation, transection, laceration, crush, ischemia,
and resection [10]. Major postoperative signs are flank or
pelvic pain, hematuria, pyelonephritis, sepsis, urinoma,
ureterocutaneous fistula [11]. 

Of ureteric injuries in gynecologic operations, 85%
occur in the distal part of ureter [12]. 

The most common sites of operative injuries to the

Table 1. — Distribution of  urinary tract injuries in the patients
according to the operation types performed.

Type and number Total number Total number Total number 
of surgery of bladder injuries of ureteric injuries of urethral injuries

TAH 432 1 1 -
TAH+BSO 648 3 2 -
VH 360 2 0 -
RH 221 4 2
Cesarean 23,979 44 3 –

section
Others 363 – – 1
TAH: Total abdominal hysterectomy
TAH+BSO: Total abdominal hysterectomy plus bilateral salpingo-oophorectomy
VH: Vaginal hysterectomy
RH: Radical abdominal hysterectomy
Others: Myomectomy, oopherectomy, cystectomy

Table 2. — Type and treatment of urinary tract injuries.

Indication Type of Type of urinary Treatment
for surgery surgery tract injury

Uterine myoma TAH Bladder injury Intraoperative repair
Uterine myoma TAH+BSO Ureteric injury Intraoperative repair
Cervix cancer RH Ureteric injury Intraoperative repair
Cervix cancer RH Bladder injury Late VVF repair
Ovarian cancer RH 2  Bladder injuries Late VVF repair
Ovarian cancer RH Bladder injury Intraoperative repair
Ovarian cancer RH Ureteric injury İntraoperative repair
Ovarian cancer RH Ureteric injury Late UNC
Uterine descensus VH 2  Bladder injuries Late VVF repair
Uterine descensus VH Bladder injury İntraoperative repair
Uterine descensus VH 2 Bladder injuries İntraoperative repair
Uterine descensus VH Ureteric injury Late UNC
Previous CS CS 41 Bladder injuries Intraoperative repair
Previous CS CS 3  Bladder injuries Late VVF repair
CPD CS 2  Ureteric injuries Intraoperative repair
Breech presentation CS Ureteric injury Late UNC
Vaginal cyst Cystectomy Urethral  injury Intraoperative repair
Total 63
TAH: Total abdominal hysterectomy
TAH+BSO: Total abdominal hysterectomy plus bilateral salpingo-oophorectomy
VH: Vaginal hysterectomy
RH:  Radical abdominal hysterectomy
UNC: Ureteroneocystostomy
CPD: Cephalo pelvic disproportion
Others: Myomectomy, oopherectomy, cystectomy
VVF: Vesicovaginal fistula
Total urinary tract injury rate in gynecologic operations is 0.79% (0.49% bladder, 0.24% ureteral).
Total urinary tract injury rate in obstetric operations is 0.19 % (0.18% bladder and 0.01% ureteral).

Figure 1. — Retrograde pyelography of a 50-year-old woman
who developed ureterovaginal fistula following radical hys-
terectomy.
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ureter during routine abdominal hysterectomy or salpingo-
oophorectomy are beneath the infundibulopelvic ligament,
over the illiac arteries, within the cardinal ligament at the
level of the cervical os and at the anterolateral fornix of the
vagina as the ureters enter the bladder [13].

In cystourethropexy operations, urethral injuries
usually occur near the ureterovesical junction [13]. In
obstetric operations, ureteral injury can occur as a result
of suturing to control the bleeding within the broad liga-
ment or performing hypogastric artery ligation [13]. 

While Pandyan et al. identified 20 (0.23%) iatrogenic
bladder injuries in 8,684 cases [14], Bai et al. detected 29
(0.33%) urinary tract injuries in 8824 major gynecologi-
cal operations [15]. Nawaz et al. detected a bladder injury
rate of 0.25% and an ureteral injury rate of 0.02% in
12,567 obstetric operations, whereas there were 0.7%
bladder and 0.6% ureteral injuries in 5,966 gynecologic
operations [16]. Furthermore, Messaoudi et al. deter-
mined 20 bladder and four ureteral injuries in their
obstetrics and gynecologic cases and reported their total
urinary tract injury rates as 0.21% [17]. In another study
on 839 patients who underwent hysterectomy, 24 patients
(2.8%) had bladder injury and 15 (1.8%) patients had
ureteral injury, and thus the rate of urinary tract injury
was reported to be 4.3% in total [18]. 

The complication rates observed in our patients were
comparable with other studies in the literature. Moreover,
in our cases, the bladder was the most frequently injured
organ. Ureteric ligation was determined as the most fre-
quent cause of damage in the ureter, which is also com-
patible with the findings in the literature.  

Pelvic malignancies, endometriosis, large ovarian
masses, pelvic inflammatory disease, previous pelvic
surgery, and history of pelvic radiation are the common
risk factors [10, 19]. Sixty-eight percent of our pateints
had these risk factors. 

The treatment modalities in ureteric injury cases were
reported as endoscopic ureteral stent application, percu-
taneous drainage and open surgery (suture loosening,
ureteroneocystostomy, transureteroureterostomy, and
nephrectomy) [20, 21]. In 60% of our patients, interven-
tions were made in the same operations. Diagnosis of an
intraoperative complication is a serious event. However,
misdiagnosis results in far more serious consequences.
Repair of a recognized urinary tract injury during the
operation has good outcome usually but unrecognized
injuries repaired later have problematic outcomes.
Delayed repair of an unrecognized urinary tract injury
may cause urinoma, ileus, oliguria, anuria, flank pain,
fever, fistula formation, or loss of renal function [11]. In
our cases all the bladder injuries realized during the gyne-
cologic and obstetrical operations were treated intraoper-
atively and successfully. However in three cases late vesi-
covaginal fistula repair was performed. Five ureteral
injuries were treated intraoperatively, but in three cases
late uretroneocystostomy was performed. In ureteral
injury cases, ureterolysis and ureterouretrostomy were
frequently used. Patients with delayed diagnosis a sec-
ondary operation was needed.

During the surgery, the gynecologic surgeon must keep
im mind the possibility of injury to the ureter or bladder.
If any doubt exists, the patient should not leave the oper-
ating room before bladder integrity and urethral patency
are demonstrated.

Conclusion

Urinary system injuries are seen in approximately 1%
of all gynecologic and obstetric surgeries. A gynecologic
surgeon must become familiar with the anatomy of the
urinary tract and must be aware of common intraopera-
tive and postoperative complications to decrease the risk
of morbidity. Clearly, prevention is the best defense
mechanism against an iatrogenic urinary tract injury. As
with all operative complications, the key to a good
outcome is early recognition and treatment.
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