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ABSTRACT

Objective:

•	 To determine the incidence of urinary tract injuries during 
gynecological surgeries.

•	 To explore the role of universal cystourethroscopy to detect 
lower urinary tract injuries during gynecological operations 
to reduce postoperative morbidity and its sequelae.

Study design: A prospective observational study.

Settings: A tertiary care center.

Materials and methods: This was an observational study con-
ducted in 163 women who underwent gynecological surgery at 
our department during August 2014 to May 2017.

Results: Data are classified according to demography, type, 
and indication of surgery performed in 163 consecutive sub-
jects. History of previous pelvic surgery, if any, was taken into 
account to correlate with incidence of lower urinary tract injury 
intraoperatively. The ureteric and bladder injuries detected by 
routine intraoperative cystourethroscopy were tabulated. Intra-
operatively detected rates of silent ureteric and bladder injury 
by cystourethroscopy are higher than obvious visually inspected 
injuries. We obtained intraoperatively ureteric injury rate of 
0.61% and a bladder injury rate of 4.29% detected by cystoure-
throscopy. In two patients (1.23%), in spite of blood-stained urine 
in urobag, we could not detect any lower urinary tract injury. On 
long-term follow-up, two subjects (1.23%) attended outpatient 
department with ureterovaginal fistula and one subject (0.61%) 
developed vesicovaginal fistula.

Conclusion: Use of intraoperative universal cystourethroscopy 
during gynecological operations should be considered routinely 
to detect unsuspected lower urinary tract injuries and immediate 
management to prevent its long-term sequelae.
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INTRODUCTION

Gynecological surgery can have various intra- and 
postoperative complications from minor injury to lower 
urinary tract to major postoperative morbidity demand-
ing surgical correction.

Lower urinary tract injuries are more common during 
gynecological surgeries due to close embryological 
development and proximity of genitourinary system. 
Urological injuries are less common when vaginal route 
is preferred over abdominal or endoscopic, wherever 
possible.1

The morbidity associated with injury and its manage-
ment sequelae may result in temporary or permanent 
physical, psychological, or financial disability causing 
litigations and hampers quality of life of patient.2,3

Thus, intraoperative recognition of injury and its 
immediate management prevents postoperative mor-
bidity in the patients.4 There is fivefold higher rate of 
detection of injuries after universal cystourethroscopy 
intraoperatively.5

During pelvic surgeries, incidence of ureteric inju-
ries is 0.2 to 1.0% out of which 50% are gynecological 
surgeries.6,7

The risk of ureteric injuries is higher after laparoscopic 
hysterectomy compared with abdominal or vaginal hys-
terectomies.8

According to the guideline of The American College of 
Obstetricians and Gynecologists (ACOG),9released in 2007, 
intraoperative cystoscopy should be used selectively after 
prolapse or urinary incontinence correction procedures. In 
2012, the American Association of Gynecologic Laparos-
copist10 suggested cystourethroscopic evaluation after all 
total laparoscopic hysterectomy procedures. The quality 
indicators (NFQ 2063) published by The National Quality 
Forum also recommend the use of routine cystoscopy in 
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selected cases only. But till date, there are no strict guide-
lines regarding the role of universal cystourethroscopy.

The purpose of our study was to find out the role 
of intraoperative universal cystourethroscopy to detect 
lower urinary tract injuries during gynecological surger-
ies. And if any injury is detected, its immediate correction 
is done intraoperatively to prevent long-term postopera-
tive morbidity.

MATERIALS AND METHODS

The approval from ethical committee of the institute was 
obtained. This was a prospective study. All patients who 
underwent gynecological surgeries during August 2014 to 
May 2017 in the tertiary care center were included. Those 
were total and subtotal laparoscopic hysterectomy with 
or without salpingo oophorectomy wherever indicated, 
laparoscopy-assisted vaginal hysterectomy, total abdomi-
nal hysterectomy, and vaginal hysterectomy, repair of 
anterior compartment defect, transvaginal mid-urethral 
sling surgeries, and nonsurgical condition like chronic 
pelvic pain.

Relevant data were filled in study pro forma with 
previous history of recurrent urinary tract infection, 
frequency, urgency, pelvic pain related to genitourinary 
system. All previous medical disorders and pelvic sur-
geries were taken into account. Local examination of 
genitourinary system including per speculum and per 
vaginum findings were mentioned. Indication of proce-
dure, duration, and energy sources used were mentioned. 
Intraoperative complications like hemorrhage, injury to 
adjacent structures visible intraoperatively, hematuria, 
and average blood loss were recorded. Single dose of 
Phenazopyridine (pyridium, 100 mg) was administered 
orally 4 hours prior to surgery.

At the end of the procedure, cystourethroscopy using 
20 F 30° rigid cystoscope was carried out under general 
anesthesia. The tip of the cystoscope was gently inserted 
into the urethra and slowly glided up into the bladder. 
Normal saline was used as distension media to stretch 
the bladder for better visualization of interior of urinary 
bladder. The patency, lumen, and urethrovesical junction 
of urethra was inspected while introducing cystoscope. 
After entering into the bladder, the trigone and interu-
reteric ridge were inspected for lesion or injury, if any. 
The vascular pattern, active bleeding, or hyperemia was 
noted. Then ureteric orifices were visualized one by 
one on each side for their number, location, peristalsis, 
and jets of pyridium-stained deep-orange-colored urine 
through it. The jets were observed bilaterally for their 
presence and force as brisk or sluggish. Then whole of the 
lumen of bladder was inspected on right, left, anterior, 
posterior, and dome. The pattern of bladder mucosal 

lining, vascularity, injury, perforation, white patches, 
inflammation, ulcers, growth, calculi, mesh, intravesical 
or intraurethral suture, diverticula, and erythema were 
ruled out. In suspected cases, biopsy was taken and sent 
for histopathological examination.

In case suspected injury to either ureter was noted 
by absent or sluggish jets of deep-orange-colored urine 
through the orifices, retrograde pyelography was carried 
out for diagnosis of injury. The urethral, bladder, and ure-
teric injuries diagnosed intraoperatively were managed 
appropriately.

A study pro forma was prepared to record patient 
information, such as demographic data, any comor-
bidities, and previous surgeries with their indications 
in general and systemic examination including pelvic 
examination and cystouretheroscopic findings.

RESULTS

During the study period, total 163 subjects underwent 
gynecological surgeries. On 161 subjects, intraopera-
tive cystourethroscopy was performed at the end of the 
procedure.

Demographic and intraoperative findings were tabu-
lated. The majority of subjects were healthy, middle aged 
with normal to overweight by body mass index (BMI) as 
shown in Table 1.

Out of 163 patients, 91 (55.83%) underwent total 
laparoscopic hysterectomy for different indications. On 
10 (6.13%) subjects, hysterectomy with bilateral salpingec-
tomy, and on 8 (4.8%) patients myomectomy was carried 
by laparotomy for better approach. Laparoscopic ovarian 
cystectomy was done on 6 (3.68%) patients. Various types 
of urogynecological surgeries were performed on 48 
(29.44%) patients as described in Table 2.

The important part of our study was to detect lower 
urinary tract injuries with the help of routine cysto-
urethroscopy carried intraoperatively, as mentioned in  
Table 3. Injury to urinary bladder was detected in  
7 (4.29%) patients. Out of which in 2 (1.23%) patients 

Table 1: Demography and clinical data of subjects involved 	
in this study

Demographic and clinical data Number
Age: average 47
Range 33–67
Parity index: nulligravida 11
1–3 113
3–5 32
>5 07
BMI: average 24
Range 16–35
Average operative time 140 minutes
Average blood loss 135 mL
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with history of previous lower segment cesarean section, 
bladder injury was detected at the time of dissecting 
uterovasical fold of peritoneum during total laparoscopic 
hysterectomy. In these subjects, bladder injury was 
repaired by converting procedure into laparotomy. In our 
study, 59 (36.20%) patients had a history of laparotomy 
for obstetrical or gynecological indications and 2 (3.39%) 
required relaparotomy for correction of bladder trauma 
detected by naked eyes intraoperatively only (Table 4). 

Remaining 5 (3.06%) bladder injuries were detected 
only after intraoperative cystourethroscopy. Those were 
repaired immediately. In 1 (0.61%) patient, right-sided 
ureter was transected at the level of cervix during total 
laparoscopic hysterectomy. The ureteric jet of pyridium-
stained urine was absent on right side during routine 
cystourethroscopy. The injury was confirmed by retro-
grade pylogram, and repaired immediately by ureteric 
reimplantation. In 2 (1.23%) patients of total laparoscopic 
hysterectomy no injury was detected, in spite of blood-
stained urine in urobag found before performing routine 
cystourethroscopy.

On long-term follow-up, it was found that 2 subjects 
(1.23%) developed ureterovaginal fistula and 1 subject 
(0.61%) came with leaking of urine per vaginally and 
diagnosed as postlaparoscopic hysterectomy vesico-
vaginal fistula. In all these three subjects, intraoperative 
cystourethroscopy findings were normal. This shows 
routine cystourethroscopy missed detection of lower 
urinary tract injury in 1.83% cases. In 1 patient (0.61%), 
urinary tract infection developed in postoperative phase 
due to Escherichia coli (Table 5).

DISCUSSION

This is a prospective study to find out the role of universal 
cystourethroscopy to detect incidence and site of lower 
urinary tract injuries during gynecological surgeries. 

Table 2: Type of surgery performed followed by cystourethroscopy

Procedures performed followed  
by cystourethroscopy Number (%)
Total laparoscopic hysterectomy + bilateral 
salpingectomy

91 (55.83)

Total abdominal hysterectomy + bilateral 
salpingectomy

10 (6.13)

Vaginal hysterectomy 11 (6.74)
Transobturator tape 16 (9.81)
Transvaginal tape 6 (3.68)
Anterior mesh repair 5 (3.6)
Vaginal cyst excision 1 (0.61)
Urethrocele with perineal repair 1 (0.61)
Anterior and posterior compartment repair 6 (3.68)
Open myomectomy 8 (4.8)
Laparoscopic ovarian cystectomy with 
salpingectomy

6 (3.68)

Open burch colposuspension 1 (0.61)
Perigee 1 (0.61)

Table 5: Long-term follow-up

No morbidity indicating lower urinary tract injury 157 (%)
Readmission for urinary tract infection 1 (0.61)
Postoperative retention of urine 1 (0.61)
Pain in right flank 1 (0.61)
Vesicovaginal fistula repair 1 (0.61)
Ureterovaginal fistula repair 2 (1.23)

Table 4: Subjects with h/o previous pelvic surgeries

Type of surgery
Number of 
subjects (%)

None 95 (58.28)
Laparotomy (LSCS, myomectomy, etc.) 59 (36.20)
Previous laparoscopic surgery 7 (4.29)
Previous urogynec surgery 2 (1.23)
LSCS: Lower segment cesarean section

Table 3: Details about site and type of low urinary tract injuries intraoperatively

Site of injury
Number of 
patients (%) Type of injury Procedure

Detection on 
cystoscopy

Ureteric 
peristalsis Treatment

Bladder (4.29%) 1 (0.61) Needle puncture TVT Yes Yes Removal of tape
1 (0.61) Suture TLH Yes Yes Removal of suture
2 (1.23) Cystostomy 

(traumatic bladder 
opened)

TLH (history of 
previous 2 LSCS)

No Not applicable Laparotomy followed by 
bladder suture in two layers 
by Vicryl 2-0

1 (0.61) Suture TAH Yes Yes Removal of suture
2 (1.23) Bladder wall 

hyperemia
TLH Yes Yes Foley’s catheterization for 

10 days
Ureteric (0.61%) 1 (0.61) Right ureteric 

transection
TLH Yes Absent Ureteric reimplantation

Not detected 
(1.23%)

2 (1.23) Hematuria TLH No Yes Foley’s catheter for 1 week

TVT: Transvaginal tape; TAH: Total abdominal hysterectomy; LSCS: Lower segment cesarean section; TLH: Total laparoscopic 
hysterectomy
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Intraoperative cystoscopy can detect certain lower urinary 
tract injuries and helps to repair them immediately to 
prevent its further complications.

This study also proves that not all urinary tract injuries 
can be detected intraoperatively by cystourethroscopy. 
Urinary bladder integrity and bilateral ureteric jets of 
urine cannot rule out silent injuries which will manifest 
during postoperative period.11

In this study, we found that lower urinary tract is 
more vulnerable for injuries during total laparoscopic 
hysterectomy and transvaginal sling surgery.

Universal cystourethroscopy has shown cost- 
effectiveness when lower urinary tract injuries exceed  
1.5 to 2% during benign gynecological surgeries.12

Universal cystourethroscopy is found to be superior 
to detect injuries that have been missed by simple visual 
inspection by operating surgeon. Furthermore, immediate 
repair of these injuries prevents postoperative morbidities 
and litigations later on. There is fivefold increased detec-
tion of injuries when cystourethroscopy is performed rou-
tinely intraoperatively during gynecological surgeries.13

Those who believe selective cystourethroscopy only 
detects injuries to lower urinary tract and prevents pro-
cedure-related complications, such as urethral or bladder 
trauma and urinary tract infection postoperatively for 
cost-effectiveness and to cut short the overall duration 
of the surgery may miss the silent injuries which will 
increase the incidence of postoperative morbidity and 
potential litigations.

Diagnosis of urological injuries can be made intraop-
eratively or postoperatively. Mann et al14 reported that 
approximately 70% ureteric injuries are diagnosed post-
operatively. Majority of bladder injuries are diagnosed 
intraoperatively. The use of intraoperative cystourethros-
copy during urogynecological surgeries has shown the 
incidence of urological injuries as 2.6 to 8.0%,15 whereas 
its use in major benign gynecological surgeries is found 
otherwise undetected injury in 0.04% cases.16

CONCLUSION

Hence, comparing cost-effectiveness and duration of pro-
cedure against postoperative morbidity due to undetected 
lower urinary tract injuries in selective cystourethroscopy, 
it is always beneficial to perform cystourethroscopy rou-
tinely at the end of every gynecological surgery.
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