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Abstract

Urinary tract injury after laparoscopic hysterectomy is a serious com-
plication that necessitates surgery if it is detected late. We report a 
case of a 47-year-old woman who had a delayed diagnosis of ureteral 
stenosis after total laparoscopic hysterectomy. Intraoperative cystos-
copy contributed to injury management.
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Introduction

Total laparoscopic hysterectomy has become a standard proce-
dure for uterine diseases of benign and of low-risk malignancy 
[1-3]. Urinary tract injuries are currently serious complications 
of hysterectomy [4], because of the anatomical proximity be-
tween the uterus and lower urinary tract.

Recently, the incidence of ureteral injury on total laparo-
scopic hysterectomy is estimated to be 0.73% and this is lower 
than that of previous publications [5, 6]. Intraoperative man-
agement of ureteral injury is preferable and late detection of 
urinary tract injury requires further intervention [7-9]. For the 
detection of bladder and ureteral injuries, intraoperative cys-
toscopy is proposed and the utility has been reported [10, 11].

Here, we present a case of delayed ureteral insufficiency 

due to ureteral ligation during total laparoscopic hysterectomy, 
and intraoperative cystoscopy was effective for the detection 
of the ureteral obstruction and for avoidance of surgical inter-
vention after the delayed diagnosis.

Case Report

A 47-year-old woman, with no specific clinical history, was 
referred to our hospital, suffering from hypermenorrhea. MRI 
described uterine myoma with a diameter of 3 cm and thicken-
ing of the anterior uterine wall, indicating uterine adenomyo-
sis (Fig. 1). A total laparoscopic hysterectomy was performed. 
During the operation, the right ureter was dissected from the 
pelvic brim to the root of the cardinal ligament by blunt dis-
section. There was endometriotic adhesion around the right 
cardinal ligament and the dissection was slightly difficult with 
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Figure 1. Preoperative MRI of the lower abdomen and pelvis; T2 
weighted sagittal section image. Protruded tumor at the uterine fundus 
3 cm in diameter and thickening of uterine anterior wall.
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stiffness. The uterus was maneuvered to the opposite side with 
a manipulator, and the right uterine vessels and cardinal liga-
ment were sutured, coagulated and cut, while maintaining an 
adequate distance from the right ureter (Fig. 2). After remov-
al of the uterus and closure of the vaginal cuff, intravenous 
dye (indigo carmine) was administered. Cystoscopy was per-
formed for the assessment of ureteral patency. Thirty minutes 
of observation on the cystoscopy did not prove the right-side 
urinary flow and the right hydroureter was detected by laparo-
scopic abdominal inspection (Fig. 3). This indicated that the 
ligation of the right ureter was caused by the cardinal ligament 
suture. The suture was cut, the right ureter nearer the cardinal 
ligament was dissected, and no bleeding from uterine vessels 
was confirmed. Urinary flow from the right ureteral orifice 
was confirmed with a repeat cystoscopy, and the operation was 
completed. The total operation time was 260 min, and the time 
interval from the cardinal ligation to the release of the suture 
was estimated to be 134 min.

On postoperative day 2, the patient reported a pain in the 
right lower back and serum creatinine was elevated to 1.0 mg/
dL. Trans-abdominal ultrasonography and abdominal CT scan 
revealed a dilatation of the right ureter from the right renal 
pelvis to the vesicoureteral transitional region (Fig. 4). Initial 

management was intended to be conservative, as there was no 
urinary overflow seen in the CT image, and abdominal X-ray 
imaging just after CT scan showed urinary flow from the right 
side to the bladder. We considered that there was transient ure-
teral insufficiency, and not ureteral obstruction, and expected 
spontaneous recovery of ureteral function.

Figure 2. Suturing uterine vessels and cardinal ligament; uterine cervix 
is maneuvered up with the uterine manipulator. With a sufficient dis-
tance from the right ureter, right uterine vessels and cardinal ligament 
were sutured and cut. 

Figure 3. Laparoscopic findings of the right hydroureter; obstruction 
of the ureter may have occurred with suture of the cardinal ligament. 

Figure 4. CT scan of the abdomen, with contrast agent injection, on 
postoperative day 2; dilatation of the right ureter and renal pelvis indi-
cates ureteral obstruction. 

Figure 5. Intravenous pyelogram after the removal of double-J stent; 
15-min X-ray; good bilateral ureteral flows with no obstruction. 
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On postoperative day 4, abdominal CT scan showed uri-
nary overflow from the right renal pelvis. Right ureteral steno-
sis was diagnosed and a double-J stent was inserted to the right 
ureter for the maintenance of ureteral patency. Additionally, 
two sutures on the right side of the vaginal cuff were trans-
vaginally removed for the release of tension at the right para-
metrium region.

An attempt to remove the right double-J stent was made on 
postoperative day 18. Intravenous pyelogram after the removal 
showed obstruction and stenosis at the right ureter. Ureteral 
patency was considered to be impossible without the double-J 
stent. Therefore, the right double-J stent was inserted again. 
She was discharged on day 21.

Four months after surgery, removal of the right double-J 
stent was attempted again. Prior to the removal, no stenosis 
was observed with the ureteroscope. The double-J stent was re-
moved and intravenous pyelogram after 4 days described good 
urinary flow with no obstruction (Fig. 5).

It has been over 20 months since the surgery and the pa-
tient has been free from symptoms and the urologic parameters 
have been normal. Neither hydroureter nor urinary overflow 
has been detected with ultrasonography.

Discussion

In a recent systemic review on laparoscopic hysterectomy, 
overall urinary tract injury occurs in 0.73% of laparoscopic 
hysterectomy and ureteral injury rate ranges from 0.02% to 
0.4% [6]. The earlier publication reports that the incidence of 
ureteral injury during gynecologic laparoscopy ranges from 
1% to 2% [12]. Although there is no statistical review, the in-
cidence of ureteral injury appears to have fallen and is now 
comparable to abdominal hysterectomy. The technical issues 
of laparoscopic hysterectomy have improved with the spread 
and standardization of laparoscopic hysterectomy.

The reported risk factors of ureteral injuries are anatom-
ic distortion, such as previous pelvic surgery, endometriosis, 
pelvic adhesions, enlarged uteri, adnexal masses, cervical and 
broad ligament fibroids, as well as congenital anomalies [12]. 
Ureteral injuries during laparoscopic hysterectomy occur most 
frequently on the right side [12, 13]. The present case includes 
the risk factors of pelvic adhesions, enlarged uteri and simi-
larly to other reports, ureteral injury occurred at the right side. 
We have dissected the right ureter to the caudal ligament and 
sutured the ligament with sufficient distance from the ureter; 
however, endometriotic adhesion leads to the insufficient sepa-
ration of the ureter and causes an unexpected route of the ure-
ter within the caudal ligament. It is not clear whether the suture 
of the caudal ligament directly ligated the ureter, or an adjacent 
suture caused the ureter to be intensely flexed.

For the ureteral injury, the literature reports the importance 
of intraoperative management. When injury is discovered dur-
ing surgery, correction of the injury can be repaired with mini-
mal risk of long-term consequences [9]. Retrograde stenting 
and deligation are recommended intraoperative options for 
the ureteral injury [14]; however, in cases, neoureterocystos-
tomy, transureteroureterostomy or nephrectomy are necessary. 

Sakellariou et al reported that, in postoperatively diagnosed 
ureteral injuries, catheterization failed in 28/44 (65.9%) cases 
and surgical re-exploration was necessary [8]. In the present 
case, suture removal improved the hydroureter. The suture of 
the caudal ligament for 134 min critically influenced ureter-
al obstruction and the delayed ureteral insufficiency. Even if 
urinary flow was confirmed with cystoscopy after the suture 
removal, we should have considered additional intraoperative 
retrograde stenting. However, there is little information for the 
estimation of ureteral function after injury, and the apparent 
recovery of ureteral function was confirmed by cystoscopy. 
It is possible that, without the intraoperative removal of the 
suture, postoperative surgical intervention for ureteral obstruc-
tion would have been necessary.

The intraoperative utility of cystoscopy has been reported 
in laparoscopic hysterectomy [10, 11]. Ribeiro et al detected 
ureteral obstruction which occurred in 3.4% (4/118) of lapa-
roscopic hysterectomies [10]. All complications were found 
with cystoscopy and immediately resolved, and there were 
no postoperative ureteral problems. With the improvement of 
laparoscopic techniques and lowered incidence of urinary tract 
injuries, it is not clear if cystoscopy should be done routinely. 
The value of intraoperative cystoscopy in laparoscopic hyster-
ectomy should be further argued. At our hospital, we routinely 
perform intraoperative cystoscopy on all laparoscopic hyster-
ectomies, and it has contributed to the detection and manage-
ment of ureteral obstruction in the present case.

In conclusion, we encountered a case of delayed ureteral 
insufficiency after laparoscopic hysterectomy. Management 
was done with a double-J stent and surgical intervention was 
avoided. Cystoscopy is considered to be useful for the intraop-
erative detection and management of ureteral injury.
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