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Ureteral injury is common in gynecologicy oncology op-
erations. important to understand its characteristics. From
January 2000 to December 2017, a total of 2041 patients
were diagnosed with malignant gynecology diseases and
underwent surgery in the Department of Obstetrics and
Gynecology, Beijing Chao-Yang Hospital, Capital Medi-
cal University. All the medical records were retrospectively
reviewed and 27 cases of ureteral injury were identified.
The type of gynecologic oncology surgery, the site and the
type of ureteral repair and the related morbidity were ana-
lyzed. Total number of ureteral injury was 27 (1.32%) out
of 2041 patients underwent gynecologic oncology oper-
ations. Of the 2041 patients, 1029 had cervical cancer,
401 harbored ovarian cancer and 611 were diagnosed
with endometrial cancer. Of all the procedures analyzed,
we found 19 cases of radical cervical cancer surgery
(1.84%), 5 cases of ovarian cancer surgery (1.25%) and
3 cases of endometrial cancer surgery (0.49%). Ureteral
injuries were recognized intraoperatively in 9 patients
(33.3%) and postoperatively in 18 patients (66.7%) with
a mean delay of 7.8 days (range from 3 to 21 days). The
type of ureteral injuries included laceration 3/27 (11.1%),
partial or total accidental transection 2/27 (7.4%), partial
resection due to tumor infiltration 7/27 (25.9%) and fistula
formation 15/27 (55.6%). Ureteral repair surgeries con-
tained 7/27 (25.9%) ureterostomy, 15/27 (55.6%) inser-
tion of Double-) stent and 5/27 (18.5%) ureteral reconnec-
tion. Febrile (11/27, 40.7%) and leukocytosis (11/27,
40.7%) were the most common postoperative symptoms.
Ureteral injury is a common complication in gynecologic
oncology operations. Immediate recognition and treat-
ment based on appropriate guide lines result in good out-
come.
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1. Introduction

In gynecologic oncology operations, lesions of the urinary tract
are common complications. Of urinary injuries, ureteral injury has
the highest incidence. Despite the progress in surgical techniques,
especially laparoscopic surgery, ureteral injury continues to be a
serious complication in patients who undergo gynecologic oncol-
ogy surgery, and most of them require surgical repair.
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After reviewing the literature, we found that about 57-82% of
ureteral injuries are associated with gynecologic oncology proce-
dures, especially radical hysterectomy [1]. The fraction of ureteral
injury which took place in surgical procedures of gynecologic on-
cology diseases was about 0.4 to 2.5% [2]. Only one-third of these
injuries were detected immediately during surgery [2]. Ureteral in-
juries seriously affect the postoperative quality of patients regard-
ing complications such as severe pain, fever, infection and more.
Therefore, it is necessary to detect those lesions immediately and
treat them as soon as possible. The objective of our study was
to investigate the characteristics and treatment of ureteral injuries
in gynecologic oncology surgery in the department of gynecology
oncology, Beijing Chaoyang hospital, over a period of 17 years.

2. Materials and Methods

We reviewed the medical records of the patients in this period.
The including criteria were: 1) Patients with gynaecologic oncol-
ogy surgery who were identified with ureteral lesions during or af-
ter surgery between January 2000 to December 2017; 2) Patients
who received a surgical intervention for ureteral repair during the
primary surgery or in a second procedure.

Our current report represents a retrospective study. All study
procedures were approved by the ethics committee of the Bei-
jing Chao-Yang Hospital, Capital Medical University (No. 2017-
354). We conducted research using identifiable electronic med-
ical record data. The research project did not involve personal
privacy and commercial interests and was no longer accessible to
participants. Therefore, the ethics committee approved the waiver
of signed written informed consent and approved the procedure
for verbal consent. We retrospectively analyzed the medical data
records. All patients in this study gave their verbal informed con-
sent at the time of diagnosis that their medical records could be
reviewed within the retrospective studies.

Of all the medical records, gynecologic oncology surgical pro-
cedures were performed by gynecologic oncologists and the sur-
gical repair of ureter in cooperation with a urologist. We analyzed
all the data to determine the type, the location and the frequency
of ureteral injuries, the type of operative procedure,the time of di-
agnosis,the length of hospitalization and the postoperative com-
plications such as fever over 38 °C, urinary tract infection,wound
infection and secondary ureteral stenosis. We used the software
SPSS 22.0 (Chicago, IL) to analyze the statistical significance of
the data.
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Table 1. Clinicopathology characteristics of the 27 Patients.

Parameter

49.33 (27-74)

60.10 (44-72)
Number of patients [n/N (%)]
19/1029 (1.84%)

3/611 (0.49%)

5/401 (1.25%)

Age in years (mean + SD) (range)
Weight in kg (mean + SD) (range)
Initial diagnosis

Cervical cancer

Endometrial cancer

Ovarian cancer

Gynecologic procedure

Laparotomy

Simple TAH 1/27 (3.7%)

Radical TAH 8/27 (29.6%)
Primary debulking 2/27 (71.4%)

Secondary debulking 3/27 (11.1%)
Laparoscopy

Simple TAH 2/27 (7.4%)

Radical TAH 11/27 (40.7%)

Type of ureteral injury
Laceration 3/27 (11.1%)
7127 (25.9%)
2/27 (7.4%)

15/27 (55.6%)

Metastasectomy
Transection total or partial
Fistula

Location of ureter injury

Distal 18/27 (66.7%)
Proximal 9/27 (33.3%)
3. Results

From January 2000 to December 2017, a total of 2041 cases
of gynecologic oncology operations were performed in our cen-
ter. Of all these patients, 27 (1.32%) received an intervention for
ureteral repair during or after the initial surgery. The patients char-
acteristics, the type of the operations and information of ureteral
repair are presented in Table 1. There were 19 (1.84%) of ureteral
injury cases out of 1029 cervical cancer radical surgery, 5 (1.25%)
ureteral injuries out of 401 ovarian cancer surgery as well as 3
(0.49%) out of 611 endometrial cancer surgery cases.

The different types of ureteral injuries (n = 27) were: (1)
Metastatic lesions (7, 25.9%) involving ureter resection during
ovarian cancer debulking surgery; (2) Laceration (3, 11.1%) dur-
ing surgery like radical dissection or lymphadenectomy; (3) Par-
tial and total transection (2, 7.4%) during pelvic tumor excision
either at the level of infundibulopelvic ligament or uterine artery;
(4) Urinary fistulas (15, 55.6%) due to secondary ischemic necro-
sis after accidental ligation or coagulation of ureteral vessel during
radical hysterectomy or as a late presentation of the ureter's unin-
tended ligation during simple hysterectomy. Of all the cases, the
distal part of the ureter was involved in 18 (66.7%) cases at the
level of crossing the uterine artery or at the insertion into bladder.
Moreover, 9 cases (33.3%) were proximal part at the level of the
infundibulopelvic ligament.

In our study, the ureteral injury was unilateral in all cases.
Ureteral injuries were recognized during the procedure in 9
(33.3%) patients and afterwards in 18 (66.7%) patients with a
mean delay of 7.3 days (range from 3 to 21 days), depending on
the presenting clinical picture. The repair surgical procedures and
the postoperative symptoms or complications are presented in Ta-
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ble 2. Of all the patients, ureteroneocystostomy was performed in
7 patients (25.9%), insertion of Double-J stent was conducted in
15 (55.6%) patients and ureteroureterostomy was carried out in 5
(18.5%) patients. The most common postoperative symptoms of
the patients was febrile morbidity (11/27, 40.7%) and leukocytosis
(11727, 40.7%), followed by ileus (2/27, 7.4%) and wound infec-
tion (1/27, 3.8%). Furthermore, hydronephrosis was found by ul-
trasound in 2 (7.4%) patients. There was no significant difference
in age, body weight, hospital stay, surgeon experience and morbid-
ity in terms of fever, leukocytosis and wound infection were seen
between early and late operative procedures for ureteral repair. All
the cases were followed up with ultrasound and blood test and the
final outcome was successful.

Table 2. Surgical management, postoperative symptoms or
complications of ureteral injuries.

Type of surgery [N(%)]

Ureteroureterostomy 5 (18.5%)
Double-j insertion 15 (55.6%)
Ureteroneocystostomy 7 (25.9%)
Hospitalization in days (mean + SD) (range) 12.2 (6-19)
Postoperative symptoms or complications [N(%)]

Wound infection 1 (3.8%)
Fever 11 (40.7%)
Leukocytosis 11 (40.7%)
Hydronephrosis 2 (7.4%)
Ileus 2 (7.4%)
Follow-up in months (mean + SD) (range) 67 (2-187)

4. Discussion

It is well known that ureteral injury is relatively common in gy-
necologic oncological surgeries, especially in cervical carcinoma
and ovarian cancer. The underlying basis for this is that the female
reproductive system is adjoined to the urinary organs. Especially,
ureteral damage at the level of in fundibulopelvic ligament or uter-
ine artery [3]. It was reported that about 50~80% ureteral injuries
in gynecologic oncological surgeries are due to the anatomic prox-
imity of the structures. In the recent years, with the development of
micro-invasive techniques,the use of energy instruments and more
general and stringent radical surgery were related with the increas-
ing ureteral injuries [4].

By reviewing the related articles, we know that the rate of
ureteral injury was between 0.05 and 0.5%, while the rate of blad-
der injury in hysterectomy surgery was 0.5 to 2% [5]. And interest-
ingly, another article stated that the rate of surgery related ureteral
and bladder injuries must be higher than reported for many cases
were diagnosed later [6]. The results of our study showed that the
ureteral injury incidence rate of gynecological oncology surgery
is the same with reported data.

In our present study, there was no difference in prior abdom-
inal surgery, body mass index or postoperative pathologic find-
ings. It has been shown previously that the most common location
of ureteral repair was in the distal 3 cm of the ureter. Moreover,
the type of ureteral injuries included laceration, metastasectomy,
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transection total or partial fistula. We could see that the injuries
occurring nearly to the pelvis, which happened during the ovar-
ian tumor dissection, oophorectomy and lymphadenectomy, while
occurring distally at the level of uterosacral ligament during dis-
section in the pouch of Douglas and at the cardinal ligament dur-
ing radical hysterectomy [7, 8]. It is reported that approximately
30% of patients received ureteral repair at the time of primary
surgery [1]. In our study, ureteral injuries were recognized in-
traoperatively in 9 patients (33.3%) and postoperatively in 18 pa-
tients (66.7%). In the time after surgery, it is necessary to evaluate
immediately when suspicious complications presented [9]. When
unilateral ureteral obstruction happened in the first 24 to 48 hours
after surgery, serum creatinine level may show a transient increase
[8]. All the cases in our study were treated within 1 month to min-
imize the worse complication such as kidney loss.

In our center, all 27 patients received active surgical repair
treatment by a senior urologist. Ureteroneocystostomy was per-
formed in about 25.9% patients,insertion of Double-J stent was
conducted in about 55.6% patients and ureteroureterostomy was
undertaken in 18.5% patients. If we could diagnose an injury
within the first 24 to 48 hours, an repair surgery could be per-
formed right now [10, 12]. In fact, most cases were diagnosed
later, and the chance to perform immediate surgery reduced be-
cause of the necrosis, edema, and tissue reaction. All the cases in
our study were treated within 1 month to minimize the worse com-
plication. In all cases,patients were diagnosed with ureteral injury
by CT pye-lography with failure of double-J stent placement by
cystoscopic retrograde. There was viewpoint that supporting tun-
neling the ureter at implantation [7, 11] in the bladder to create an
anti-reflux mechanism, however, all of our cases were managed
with reflux implantation to avoid possible stenosis at the implan-
tation site.

Ureteral injury is a common complication in gynecologic on-
cology operations. Immediate recognition and treatment based on
appropriate pricinple is very important.
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