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Introduction

Injury of the ureter is a risk in any pelvic or abdom-
inal surgery, including laparoscopy and ureteroscopy, 
and it also can be a result of penetrating or blunt trau-
ma. The overall incidence of ureteral injuries varies in 
different studies between 0.5% and 10% [1–7]. Gynae-
cological surgery remains the most common cause of 
iatrogenic ureteral injuries. The incidence of ureteral in-
juries is 0.1–1.5% in procedures due to benign diseases 
and rises to 5% in surgery of malignancies in gynaecol-
ogy. 30–45% of injuries are diagnosed intraoperatively, 
and 55–70% of injuries are diagnosed post-operatively. 
Among iatrogenic ureteral injuries in gynaecology, most 
occur in hysterectomy (54%), pelvic operations such 
as ovarian tumour removal (8%), and transabdomi-
nal urethropexy (8%) [1–3, 8–10]. The leading cause of 
ureteral injury in laparoscopic surgery is vaginal hys-
terectomy (20%), resection of endometriosis (12.8%), 
oophorectomy (11.4%), pelvic lymphadenectomy (10%), 
sterilization (7.1%), and adhesiolysis and drainage of 
lymphocele (4.3%) [5]. The experience of the surgeon 
plays a crucial role in the incidence of iatrogenic uret-
eral injury. Rates of ureteral trauma vary form 0.3% for 
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Abstract

Introduction: The highest risk of intraoperative ureteral trauma is associated with hysterectomy, performed 
most frequently in postmenopausal women. The overall incidence of ureteral injuries varies in different studies 
between 0.5% and 10%. 

Case report: Ureterovaginal fistula following laparoscopic subtotal hysterectomy with bilateral salpin-
goophorectomy is reported in this case. Ureteral injury was not noticed during operation. Two weeks after the 
operation the patient noticed constant urine leakage from the vagina. 

Discussion: A computed tomography scan revealed dilation of the left renal pelvis and the upper two thirds 
of the ureter due to an inflammatory fibrous mass with air bubbles involving its lower part. Contrast medium 
outflow identified the site of urine leakage. Subsequently, diagnostic cystoscopy and ureteroscopy revealed 
a fistula between the ureter and the apex of the vagina. The patient developed an iatrogenic ureterovaginal 
fistula, which was repaired successfully with a ureteroneocystostomy over a double-J stent a month and a half 
later. At the follow-up 3 months post operation there was no urine leakage from the vagina, no hydronephrosis 
in ultrasound check-up or ureterovaginal fistula on vaginal examination.

Conclusions: This paper highlights the problem of unnoticed ureteral injury during gynaecological surgeries, 
which, if overlooked, can develop into severe complications. Causes of ureteral injuries, prevention, and possible 
treatment options are also discussed.
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experienced gynaecologists to 14% for those with little 
experience [3, 6].

Case report

A 65-year-old woman with multiple uterine myomas 
and right ovarian cystic lesion underwent a laparoscopic 
subtotal hysterectomy with bilateral salpingoophorec-
tomy at a district gynaecology department. Two weeks 
later she noted a urine leakage from the vagina, which is 
a symptom requiring careful evaluation in the post-op-
erative period [11]. On admission, pelvic examination re-
vealed a urinary fistula in the vagina (Fig. 1) with contin-
uous urine leakage. A computed tomography (CT) scan 
revealed mild dilation of the left renal pelvis and the 
upper two thirds of the ureter due to an inflammatory 
fibrous mass with air bubbles (Fig. 2) involving its lower 
part. Contrast enhancement identified the site of urine 
leakage (Figs. 3–5). Urological examination with cystos-
copy and ureteroscopy (URS) revealed discontinuity in 
the lower third of the left ureter with a fibrous mass in 
the lumen (Fig. 6). An attempt to place a double-J stent 
in the left ureter failed. Considering the results of com-
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Fig. 1. Left ureterovaginal fistula in vaginal examination

Fig. 2. Postoperative inflammatory fibrous mass with air bub-

bles in computed tomography of the pelvis

Fig. 3. Left ureterohydronephrosis in computed tomography-

urography

Fig. 4. Contrast-medium leakage from left ureter in the site of 

inflammatory fibrous mass

Fig. 5. Contrast-medium leakage from left ureter to vaginaputed tomography and ureteroscopy, classic laparoto-
my with ureteral repair or ureteroneocystostomy was 
chosen as a method of treatment. After a month the 
patient was admitted to the urology department and 
underwent a laparotomy with left ureteroneocystosto-
my (Figs. 7–9). During the operation the left ureter was 
mobilized from surrounding tissues along the entire 
length up to the crossing with the left upper bladder 
artery. Intraoperatively, involvement of the ureter in a fi-
brous mass extending into the perivesicular space was 
revealed. It was not possible to mobilize the ureter from 
the stiff mass. The ureter was cut at the most distal 
point to the fibrous tissue. The distal ureteral cuff was 
sewn and ligated with Vicryl 2/0 and left in the mass. 
A double-J stent 4.7Fr was inserted into the left kidney 
pelvis via the dilated proximal ureteral cuff. The left 

upper bladder artery was ligated, then the ureter was 
reimplanted in the left lateral bladder wall. Ureteroneo-
cystostomy was made using the Lich-Gregoir technique 
over a double-J stent. The bladder wall was closed in  
2 layers, and finally a transurethral catheter was insert-
ed. The post-operative period was uncomplicated. After 
14 days, the transurethral catheter was removed and 
the patient passed urine without leakage. The double-J 
stent was removed after 4 weeks. The follow-up after  
3 months revealed no signs of left hydronephrosis on 
ultrasonography check. During vaginal examination 
there was no vaginal urine leakage, wound margins 
were covered with epithelium, and the fistula bed was 
filled with granular tissue.
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Fig. 6. X-ray during URS showing the site of ureteral injury

Fig. 7. Mobilized left ureter up to the site of involvement  

in the fibrous mass

Fig. 8. Cystotomy in the site of lateral bladder wall and distal 

end of Double-J stent placement

Fig. 9. Left ureteroneocystostomy using Lich-Gregoir techni-

que over double-J stent
Discussion

The mechanisms of ureteric injuries during opera-
tive procedures include crushing with a clamp, suture 
ligation, partial or complete primary transection, angu-
lation, avulsion, or ischaemic necrosis following elec-
trocoagulation. Significant complications after ureteral 
injury include renal insufficiency, ureteral strictures, 

vesicovaginal, and ureterovaginal fistulae. Ureteral fis-
tulas to the genital tract in females may connect with 
the vagina or much less commonly with the fallopian 
tube or the uterus [7]. Risk factors for the development 
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of ureterovaginal fistula include endometriosis, obesity, 
pelvic inflammatory disease, as well as radiation thera-
py and pelvic malignancy. The main presentation of the 
ureterovaginal fistula is urinary incontinence despite 
the normal act of micturition [8]. Incontinence usually 
begins between 1–4 weeks after surgery. Initially, the 
patient may experience flank pain, fever, and nausea 
due to the urinoma or obstructed kidney, followed by 
incontinence. Reviewed studies [9] considered ultraso-
nography, intravenous urography, retrograde pyelogra-
phy, cystography, CT-urography, MRI, 3-swab test, and 
vaginal examination useful for the diagnosis of ureteral 
obstruction and ureterovaginal fistula. Cystogram may 
be useful to exclude a coexistent vesicovaginal fistula. 
The incidence of left-side ureteral fistula is 88.2% as 
compared to 11.7% on the right side [4, 8]. The probable 
reason is the fact that the operating gynaecologist usu-
ally stands on the right side of the patient; hence,the 
left-sided bleeding is controlled under obscured vision. 
The goal of the treatment of ureterovaginal fistula is the 
resolution of urinary leakage, prevention of urosepsis, 
and preservation of renal function. Early drainage of the 
affected upper urinary tract is essential [5]. Immediate 
open surgical repair may be difficult; therefore, ureter-
al stenting or percutaneous nephrostomy are feasible 
options. Endoscopic management with ureteral stent-
ing can promote closure of the fistula if initiated early. 
Persistent urinary leakage can be treated with percu-
taneous nephrostomy drainage, ureteral stent(s), and/
or Foley catheter drainage. In more complex injuries 
treatment includes open surgeries and minimally in-
vasive laparoscopic or robotic reconstructive surgeries, 
which involve ureteroureterostomy, ureteroneocystos-
tomy, and ureteral replacement using ileal interposition 
or autografts. The majority of ureterovaginal fistulas 
develop due to injuries in the distal third of the ureter, 
below the pelvic brim, and can be repaired with uret-
eroneocystostomy. The Lich-Gregoir ureteroneocystos-
tomy technique is most commonly used. There was no 
difference in outcome between refluxing and non-re-
fluxing implantation in adults. In the majority of cases 
ureteroneocystostomy is combined with a psoas hitch 
manoeuvre or a Boari flap in order to cover a greater 
distance and facilitate tension-free anastomosis [5]. In 
cases of bilateral or combined fistulas of ureterovagi-
nal and vesicovaginal fistula, management may require 
bladder reconstruction or urinary diversion. 

Significant preventive measures for surgeons are as 
follows: 1) proper evaluation of surgical indications for 
hysterectomy and consideration of other treatment op-
tions; 2) experience using laparoscopic and laparotomy 
techniques, knowledge of all risks and benefits of each 
method; 3) knowledge of anatomical landmarks: loca-
tion of blood vessels, nerves, ligaments, careful identifi-
cation of the ureter; 4) knowledge of electrosurgery prin-
ciples: depth, penetration, spread; 5) adequate exposure 

during operation: pneumoperitoneum, Trendelenburg 
position, bowel preparation, immediate control of bleed-
ing, cautious tissue dissecting, intrauterine manipulator 
if needed; 6) preoperative recognition: cystoscopy with 
intravenous injection of indigo carmine or placement of 
ureteral stents; 7) strict monitoring in every case: tem-
perature, passage of gas and stool, loin pain, vaginal 
leakage, serum C-reactive protein, and creatinine levels. 

Conclusions

The morbidity associated with ureteral injury may 
be serious, resulting in prolonged hospital stay, subop-
timal surgical outcome, secondary invasive interven-
tions, decreased renal function and reduction of the pa-
tient’s quality of life. The risk of ureteral complications 
after laparoscopic hysterectomy is comparable to open 
laparotomy. Surgical expertise, knowledge of pelvic wall 
anatomy, and careful identification and mobilisation of 
the ureter are the key measures to prevent injury. Ear-
ly diagnosis is crucial to prevent long-term treatment. 
Endoscopic techniques are sufficient in the majority of 
early diagnosed cases. Nevertheless, more extensive 
reconstructive surgery is needed in ureteral injuries de-
veloping into renal insufficiency, urogenital fistulas, and 
severe ureteral strictures.
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