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A b s t r ac t
Introduction: Ureteral injuries have been recognized as a potential complication of gynecological surgical procedures since the inception of our
discipline; incidence ranging from 0.5 to 1.5% and morbidity associated with it may be serious. Traditionally, most ureterovaginal fistulas have
been repaired by ureteroneocystostomy. Open ureteral reimplantation is a potentially morbid surgical procedure. Endourological techniques
are highly successful in treating posthysterectomy ureteral injuries. The objective of this presentation is to relate our experience and result
with laparoscopic ureteral reimplantation.
Materials and methods: Five patients with complaints of leakage of urine per vaginum postoperatively on day 12–24 (post-TLH) presented for
treatment. After diagnosis, treatment of ureterovaginal fistula was performed completely laparoscopically. Laparoscopic ureteral reimplantation
was done.
Results: No major intraoperative or postoperative complications were encountered. The operating room time was 120 minutes (range 120–240
minutes). The average hospital stay was 4 days. Patients had a successful outcome defined as no evidence of radiographic obstruction and no
clinical complaints of persistent renal colic or any other urinary symptoms.
Conclusion: Our experience demonstrates that laparoscopic ureteral reimplantation is an effective minimally invasive treatment option for
distal ureteral strictures.
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I n t r o d u c t i o n
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The total incidence of ureteral injury after gynecological surgery
is reported to be 0.5–1.5%. Currently, the reported rate of ureteral
injury varies between 0.5% (experienced surgeons) and 14%
(inexperienced surgeons) after laparoscopic hysterectomy.1 Risk
factors for the development of ureterovaginal fistulae include
endometriosis, obesity, pelvic inflammatory disease, as well as
radiation therapy and pelvic malignancy. The morbidity associated
with such injury may be serious, resulting in increased hospital
stay, compromise of the original surgical outcome, secondary
invasive interventions, reoperation, potential loss of renal function,
and deterioration of the patient’s quality of life. Hence, thorough
knowledge of ureteric and pelvic anatomy and prompt laparoscopic
intervention of ureterovaginal fistula (laparoscopic ureteric
reimplantation) discovered post-laparoscopic hysterectomy is safe
and effective, with prompt resolution of urinary leakage, rapid
postoperative recovery, and a high degree of patient satisfaction.
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O b j e c t i v e

The objective of this presentation is to relate our experience and
result with laparoscopic ureteral reimplantation in postoperative
cases of total laparoscopic hysterectomy.

M at e r ia l s

and

M e t h o d s

Patients operated for total laparoscopic hysterectomy in v/o
recurrent and chronic pelvic pain with grade IV endometriosis
and frozen pelvis; presented to our gynecology OPD on their
postoperative day 12–24 with complaints of leakage of urine
per vaginum and urinary incontinence. Ultrasound and CT scan
performed showed unilateral ureterovaginal fistula (Fig. 1).

Fig. 1: MRI picture of ureterovaginal fistula
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D-J stenting was done but as there was no relief and symptoms
persisted even after 8 weeks; the decision for laparoscopic ureteric
reimplantation was taken. Informed consent was taken. After a full
preoperative workup and pre-anesthetic checkup; a 4-port video
laparoscopy was done. On laparoscopy, dense omental adhesions
were released and left pelvic wall structures were identified. The
left side retroperitoneum was opened and the ureter dissected
free up to its entry into the bladder. The lower end of the ureter
was released from the vagina and freshened to remove the fibrous
tissue. The bladder was filled with saline through the Foley catheter
in the urethra and the catheter clamped. Site of fistula identified.
Dissection in space of Retzius was done due to shortening of
ureter so that ureterovaginal anastomosis be made tension free.
Cystoscopic sheath passed into the bladder through the urethra
and cystotomy done. D-J stent was passed from the bladder into
the abdominal cavity; stay sutures applied posteriorly. The stent
was passed into the lower cut end of the ureter and fixed via five
interrupted sutures placed circumferentially. The stent was then
reinforced into bladder musculature and ureteroneocystostomy
was done. Further, the lateral bladder wall was fixed to the psoas
muscle by two interrupted sutures, thereby performing a psoas
hitch. Cystoscopy was done to check the anastomosis and position
of the D-J stent.
The patency and integrity of the anastomosis was checked via
diagnostic laparoscopy. Hemostasis was ensured and an abdominal
drain was put which was removed on postoperative day 3. Ports
were closed and patients were put on i.v. antibiotics for 3 days and
oral for 10 days. The self-retaining catheter was put for 14 days.
Patients were discharged on post-op day 4 and follow-up was done.
D-J stent was removed after 6 weeks and to our delight patient
had a successful outcome defined as no evidence of radiographic
obstruction and no clinical complaints of persistent renal colic or
any other urinary symptoms (Figs 2 to 10).

D i s c u s s i o n
The introduction of laparoscopy to gynecological surgery has
allowed for both innovative advancements and new challenges in
the field. Ureteral complications with gynecological surgery may
be quite morbid; therefore, knowledge about their prevention,
diagnosis, and management is of the utmost importance. We
estimate the incidence of ureteral injury (including transection,
obstruction, fistula formation, and necrosis from thermal injury)
during gynecological laparoscopy as ranging from <1 to 2%.2 The
injury occurs most frequently in the lower third of the ureter (51%),
followed by the upper third (30%) and the middle third (19%). 3

Fig. 2: Identification of ureter at ureteric tunnel
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The most common sites of injury are:
•
•
•
•
•
•
•

Lateral to the uterine vessels.
The area of the ureterovesical junction close.
To the cardinal ligaments.
The base of the infundibulopelvic ligament.
As the ureters cross the pelvic brim at the.
Ovarian fossa.
At the level of the uterosacral ligament.

During laparoscopy, the ureter is injured most frequently
adjacent to the uterosacral ligaments and most commonly due
to thermal injury caused by lateral spread especially while using
bipolar cautery in cases with dense adhesions.
Preoperative evaluation is useful in identifying patients
who are at higher risk of ureteral injury. Patients undergoing
gynecological surgery for malignancy may have a higher baseline
risk of ureteral injury—as high as 5–8%. Other potential risk
factors include sources of anatomic distortion such as previous
pelvic surgery, endometriosis, pelvic adhesions, enlarged uteri,
adnexal masses, cervical and broad ligament fibroids, as well as
congenital anomalies. It has also been suggested that intraoperative
hemorrhage is associated with ureteral injury when the visualization
of the operative field is obscured. In cases where there is a
high clinical index of suspicion of ureteral anatomic distortion,
preoperative imaging of the genitourinary tract is recommended.
Some experts have also suggested the prophylactic placement
of ureteral stents in select cases to aid in intraoperative ureteral
identification. Intraoperative measures to prevent injury include
an appropriate operative approach, adequate exposure, full
examination of the disease in the pelvis. Avoiding blind clamping
of blood vessels; and adequate mobilization of the bladder. Caution
is necessary while using laser and electrocautery because a large
proportion of ureteric injuries during laparoscopic surgery are
associated with diathermy. Short applications are likely to reduce
the risk of ureteric injury. Surgical management of ureteric injuries
depends on the site and size of the defect; type of injury and
condition of the patient and expertise of the surgeon.4

R e s u lts
No major intraoperative or postoperative complications were
encountered. The operating room time was 120 minutes (range
120–240). The average hospital stay was 4 days. Patients had
a successful outcome defined as no evidence of radiographic
obstruction and no clinical complaints of persistent renal colic or
any other urinary symptoms (Table 1).

Fig. 3: Cystostomy incision
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Fig. 5: Passing of cystoscopic sheath into fistulous tract

Fig. 4: Passing of guidewire through cystoscopic sheath

Fig. 6: Passing of guidewire into cystoscopic sheath
Fig. 7: Neocystostomy

Fig. 8: Suturing of stent over reanastomosis
Fig. 9: Reanastomosis

C o n c lu s i o n
Our experience demonstrates that laparoscopic ureteral
reimplantation is an effective minimally invasive treatment
option for distal ureteral strictures. The prompt laparoscopic

intervention of ureterovaginal fistula discovered post-laparoscopic
hysterectomy is safe and effective, with prompt resolution of
urinary leakage, rapid postoperative recovery, and a high degree
of patient satisfaction.
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Table 1: Repair options for ureteric injuries according to its location
Location of
injury
Upper third
Middle third
Lower third
Complete
ureteral loss

Best repair options
Ureteroureterostomy
Ureteroureterostomy
Direct reimplantation
Ileal interposition
autotransplantation

Secondary repair options
Transuretero-ureterostomy
ureterocalycostomy
Transuretero-ureterostomy
boari flap
Psoas hitch
Nephrectomy (last resort
only)

Permission obtained from Elsevier Ltd © Armenakas, N. Atlas Urol. Clin.
North Am. 6, 71–84 (1998)

Fig. 10: Common sites of ureteric injury during gynecological surgeries
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