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Abstract

Iatrogenic ureteral injury can occur in many different set-
tings, however, the majority occur in the context of gyne-
cological procedures. We present a case of a ureteral injury 
during vaginal hysterectomy for severe pelvic organ pro-
lapse. We provide a discussion on the diagnosis and man-
agement of ureteral injury after gynecological surgery. In 
addition, we compare and contrast the American Urologic 
Association and European Association of Urology guide-
lines and offer a short, concise algorithm on the manage-
ment of all type of ureteral injuries.

Epidemiology and prevention

Iatrogenic ureteral injury can occur in many different set-
tings. Colorectal surgeries and vascular abdominal surgeries 
are known to put ureters at risk of trauma. However, the 
majority of iatrogenic ureteral injuries occur during gyneco-
logical procedures (52–82%). The total incidence of ureteral 
trauma after gynecological surgery is reported to be between 
0.5% and 1.5%.1,2 

In high-risk procedures, prophylactic ureteral stents can 
be used according to the European Association of Urology 
(EAU) guidelines on urological trauma.3 However, the effi-
cacy of ureteral stenting remains controversial. A random-
ized controlled trial comparing preoperative stents in major 
gynecological procedures found no difference in injury rate 
between those with or without prophylactic stenting.4 Some 
authors have also suggested that preoperative stenting may 
increase the risk of ureteral injury by moving the ureter 
away from its normal anatomical location and reducing its 
mobility.5 The use of trans-illuminating stents has also been 
suggested to help identify the ureter during laparoscopy; 
however, their use has been limited by costs, as well as by 
the additional equipment required.6 

In all, the EAU guidelines state that prophylactic double-
J stenting can help identify and facilitate dissection of the 
ureters but do not reduce risk of injury. Conversely, the 
American Urological Association (AUA) guidelines on uro-
trauma do not address prevention of ureteral injuries.3,7 
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Case

A 56-year-old multiparous, post-menopausal 
female underwent vaginal hysterectomy and 
repairs for severe uterine prolapse. Suspension of 
the apex of the vaginal vault was achieved with 
vaginal uterosacral colpopexy. Intraoperative cyst-
oscopy ruled out bladder perforation, and ejec-
tion of urine from bilateral ureteric orifices was 
confirmed. A course of antibiotics was adminis-
tered before and continued for three days after 
the surgery. She was discharged well three days 
postoperatively.

The patient remained symptom-free until the 
third week, where she developed left flank pain 
and urinary vaginal discharge. Speculum exam 
demonstrated significant vaginal discharge at the 
posterior fornix. Cystoscopic examination was 
normal. Computed tomography (CT) urogram 
revealed a distal ureteral stricture and uretero-
vaginal fistula. These findings were compatible 
with a ureteral injury most likely during vaginal 
vault suspension (Fig. 1). 

Fig. 1. Computed tomography (CT) urogram demonstrates a distal 
ureteral stricture and uretero-vaginal fistula.
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Diagnosis

Ureteral injury is detected intraoperatively in as low as 8.6% 
of cases, compared to up to 70% in the postoperative per-
iod.8 Perioperative cystoscopy, used to document the pres-
ence of bilateral ureteral efflux, is controversial and success 
rates vary greatly in the literature;9 however, detection rates 
can be improved by combining it with the use of 5–10 mL of 
intravenous indigo carmine during intraoperative cystoscopy. 
The AUA and EAU mention that the use of intravenous or 
intra-ureteral dyes, such as methylene blue, indigo carmine, 
and retrograde pyelography, can be useful.3,7 

Ureteral trauma must be suspected in the postoperative 
period when facing upper urinary tract obstruction, urinary 
fistulae, or sepsis. Other clinical signs include delayed flank 
pain, urinary incontinence, vaginal or drain urinary leakage, 
hematuria, fever, uremia, or urinoma.10 

When ureteral trauma is suspected postoperatively, CT 
scan with delayed excretory phase is considered the best 
diagnostic tool according to the EAU and AUA.3,7 Findings 
on CT urogram include: ureteral contrast extravasation, 
urinoma, hydronephrosis, and ascites. Retrograde or ante-
grade pyelography are also sensitive radiographic tests for 
ureteral injury, while also allowing simultaneous placement 
of a stent. 

Management

Immediate vs. delayed repair

The EAU and AUA state that surgeons may address ureteral 
injury at the time of initial surgery in stable patients. In 
unstable patients or those sustaining a significant colon 
injury requiring colectomy, ureteral ligation and urinary 
derivation with percutaneous nephrostomy tube is recom-
mended. Definitive repair should also be postponed.3,7

Early repair is controversial but may be possible if the injury 
is discovered within the first 72 hours postoperatively. After 
this period, urinary diversion with ureteral stent, nephrostomy, 
or both, followed by a delayed repair is suggested after a per-
iod of six weeks to avoid the inflammatory phase.11,12 

Authors advocating for delayed repair suggest that a 
double-J stent in itself can negate further repair in 5–50% 
of cases.1,13 Failure to place the stent can be secondary to 
complete obstruction of the ureter or a significant defect. 
In addition to ureteral stenting, it has also been suggested 
that percutaneous drainage may increase the rate of healing 
in patients with a history of pelvic radiotherapy or previous 
ureteral or pelvic surgeries.14 

In cases of ureterovaginal fistula with late presentation of 
ureteral injury, stenting has been described with a success 
rate ranging between 64% and 76%. In cases of persistent 

fistula, ureteral reimplantation was pursued and increased 
the rate of success to almost 100%, with or without the need 
of Psoas hitch/Boari flap.7 This strategy is supported by both 
the EAU and AUA.3,7

Depending on the type and length of the injury, spon-
taneous ureteral repair after stenting may occur in up to 
75% of patients. Considering this relatively high success 
rate, delayed surgical repair should only be considered in 
cases of persistent leakage or stricture.1,13 

EAU guidelines suggest that primary surgical repair is 
indicated in cases of ureteral stent failure or in cases of 
delayed diagnosis;3 however, ureteral strictures may occur 
secondary to trauma and can initially be managed with 
endoscopic procedures. Balloon dilatation appears to be 
an appropriate first step in the treatment of iatrogenic stric-
tures of less than three months, with a success rate of 85%.15 
Moreover, distal strictures have a better response to balloon 
dilatation than mid or proximal ones. In cases of failed bal-
loon dilatation, endoureterotomy of the stricture can be con-
sidered by the surgeon, with an average success rate of about 
80%. However, significant morbidity, such as hemorrhage, 
has been documented with this treatment option.16 

The European and American guidelines adopt very similar 
approaches regarding the timing at which to repair ureter-
al trauma. Effectively, primary repair should be attempted 
intraoperatively in stable patients. Attempt at ureteral stenting 
should be done in cases of partial ureteral injury or distal 
ureteral fistulae. Finally, in cases of delayed diagnosis, per-
cutaneous nephrostomy tube should be placed, considering 
the low rate of successful retrograde stenting.3,7

Surgical repair

Management of ureteral injury depends on the nature, 
severity, and location of the trauma. General principles 
when repairing the ureter are important to ensure better 
cure rates, while avoiding complications. These principles 
include debridement, spatulation of ureteral ends, watertight 
mucosa-to-mucosa anastomosis, use of absorbable sutures, 
internal stenting, and isolation of the injury with peritoneum 
or an omental patch. The use of a ureteral stent after partial 
or total laceration repair is also recommended to reduce 
complications and achieve better outcomes.3,7

Proximal ureteral injury

Options for proximal injury include uretereoureterostomy, 
ureterocalycostomy, transureteroureterostomy, intestinal 
transposition, and auto-transplant.3 Ureteroureterostomy is 
the preferred option for lesions less than 3 cm if a tension-
free anastomosis can be performed.10 When access to renal 
pelvis is compromised by fibrosis or ischemia, lower pole 
ureterocalicostomy is advised.17 
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For longer ureteral substance loss, transureteroureteros-
tomy may be indicated.3 The donor ureter should be passed 
through the sigmoid’s mesentery with careful mobilization 
of the mesoureter in order not to compromise the ureteral 
blood supply. Limited mobilization of the recipient ureter 
is also important to prevent ischemia. The donor ureter is 
then spatulated on approximately 2 cm and an end-to-side 
anastomosis is performed.18 Contraindications to this proced-
ure include: short donor ureteral length as well as pathol-
ogy of the recipient ureter, including: stones, urothelial or 
pelvic cancer, retroperitoneal fibrosis, and previous pelvic 
radiation. Postoperative complications are experienced in up 
to 24% of patients, including urinary leak (10%), stenosis 
requiring a re-intervention (10%), and infection (5%).19

The use of intestinal transposition, mostly using ileal seg-
ment, is another option to manage ureteral trauma, par-
ticularly in cases of extensive injury. High success rate and 
low complications have been reported, with only 3% anas-
tomotic strictures and 6% fistula.20 Transposition using colon 
or appendix has been reported; however, ileal transposition 
is generally considered very reliable.21 

A few cases of ureteral strictures or injuries repair using 
buccal mucosa graft have been described in the contempor-
ary literature, with the first case initially described in 1999. 
The use of buccal mucosa graft in long or complex upper- 
and mid-ureteral injuries may be an interesting alternative to 
avoid bowel interposition in case of impossible ureteroure-
terostomy. The use of buccal mucosa also avoids extensive 
ureteral dissection, therefore limiting ureter devascularization. 
Moreover, this procedure does not preclude the possibility of 
a more definitive procedure in case of graft failure. The suc-
cess rates of buccal graft ureteroplasty, have been shown to 
be as high as 92%, with a median followup of 22 months.22 

Finally, auto-transplantation may be considered for very 
extensive injuries or refractory cases.3 If considered perio-
peratively during the primary injury, the ureter should be 
ligated and urine diverted with a nephrostomy tube. An 
elective procedure must be planned afterwards. Best results 
are achieved when the procedure is performed by a surgeon 
with experience in transplantation procedures. Therefore, 
preoperative consultation may be advisable.23 

Thus, primary ureteroureterostomy with ureteral stenting 
is the EAU and AUA’s preferred approach regarding prox-
imal ureteral injuries. The EAU mentions the possibility of 
ureterocalycostomy or transureteroureterostomy in case of 
moderately extensive injury. Both also describe ileal trans-
position and auto-trasplantation as solutions for proximal 
injury, but mostly in case of seriously injured ureter.3,7 

Distal ureteral injury

Most iatrogenic injury occurs in the distal ureter. Since distal 
injuries are often associated with ligation of internal iliac 

artery branches, this part of the ureter is at higher risk of 
suffering from ischemia.24 Thus, the EAU and AUA advocate 
for re-implantation and stent placement over ureteroureter-
ostomy for lesions located distal to the iliac vessels.3,7 

When tension-free re-implantation is impossible, the sur-
geon may use a Psoas hitch or a Boari flap to bridge the 
deficit. Success rates reach up to 97%.24 A Boari flap can 
be used to bridge longer gaps for mid- to distal-ureteral 
injuries, allowing a tension-free ureteroneocystostomy. For 
longer deficits, the Boari flap can be combined with a Psoas 
hitch. Success rate of this technique varies between 81% 
and 87%.25 

In recent years, minimally invasive techniques have 
become increasingly popular as an alternative to open sur-
geries. While laparoscopic repair of ureteral injuries has 
been largely reported since the 90s, robot-assisted surgery 
has emerged as a minimally invasive alternative for treatment 
of ureteral injuries. Robot-assisted ureteroureterostomy and 
re-implantation have been described in case series with a 
success rate of more than 94% and a low complication rate. 
According to the literature, there is no difference in terms of 
complication rates between open and robot-assisted ureteral 
repair. However, length of stay and blood loss are signifi-
cantly lower with the robotic approach.26 Thus, repair of 
distal ureteral injuries using laparoscopy or robotic surgery 
is considered an acceptable treatment option. There is cur-
rently no long-term data to formulate guidelines specifically 
addressing the minimally invasive approach.

In all, both the EAU and AUA recommend ureteroneo-
cystostomy with or without Psoas hitch/Boari flap in cases 
of distal ureteral trauma.3,7

Followup

Ureteral stenting is often used in the context of ureteral injury 
whether diagnosed early or late. No specific recommenda-
tions exist on the optimal stenting duration. Nevertheless, 
there is a tendency to leave the stent in place for a minimum 
of six weeks.21 Indeed, some authors have demonstrated 
that the ureteral wall can completely regenerate within 3–6 
weeks following full-thickness ureteral incision.27 However, 
various treatment suggestions have been formulated in the 
literature according to the type of injury. In cases of ure-
teral contusion with a leak, percutaneous nephrostomy and 
ureteral stenting for a minimum of six weeks proved to be 
efficient in 83–88% of cases.28 Depending on the type of 
injury and degree of tissue damage, ureteral stents can be 
kept longer. For instance, some will advise removal of ure-
teral stents 12 days after ureteral reimplantation but some 
will suggest keeping the stent two months in case of ligation 
injury in order for tissues to heal appropriately.5 

Followup after ureteral injury and repair can be handled 
in different ways. Some propose the use of a CT urogram to 
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demonstrate the absence of any anastomotic or ureteral leak 
2–3 weeks after surgery, before removal of the stent. Long-
term followup with CT urogram, intravenous pyelography, 
renal ultrasound, and serum creatinine can be done and 
3–6 months and repeated at 12 months in order to avoid 
late strictures or complication.29 Others will advocate for a 
minimum of two years of followup.5

An algorithm to summarize the management of iatrogenic 
ureteral injuries is included in Fig. 2. 

Complications

The potential impact of high-grade pelvic organ prolapse 
on the upper urinary tract is known. Indeed, obstructive 
uropathy is reported in 5% of first-degree prolapse, but may 
be as high as 40% in procidentia. Hydronephrosis associ-
ated with obstructive uropathy may lead to a tortuous ureter 
and place the ureter in a non-anatomical position that may 
increase the risk of injury during prolapse repair. Limitation 
of injury can be achieved by intimate knowledge of the 
pelvic anatomy, careful visualization and palpation of the 
ureter, and in some instance, by prophylactic ureteral stent 
placement.30 However, results from previous studies have not 
demonstrated significant differences in the rates of ureteral 
injury when a prophylatic stent is used.4 

Fistulas are one of the most feared complications in gyne-
cological surgery and more than 50% of them occur after 
hysterectomy for benign pathology. Fistulae should be sus-
pected when patients present with continuous urinary leak-
age after surgery. Other presentations include fever, abdom-
inal pain, hydronephrosis, ileus, and hematuria. Although 
they usually present rapidly after the surgery, 10–15% of 
fistulae present after 3–4 weeks and even later. When sus-
pected, CT scan, excretory urography, retrograde pyelog-
raphy, voiding cystourethrography, or magnetic resonance 
may be useful diagnostic tools. 

Uterosacral ligament suspension is associated with a rate 
of ureteral injury between 1.8% and 10.9%;30 however, 
most associated complications are obstructive in nature, 

while fistulae are rare.31 Moreover, 
the vaginal approach is associated 
with a higher rate of ureteral injury 
than the abdominal approach.32

Conclusion

Post-hysterectomy ureteral injury 
is not uncommon. Early diagnosis 
and treatment have been shown to 
reduce morbidity. Primary repair 
should be attempted intraoperatively 
in stable patients. Early intervention 
with endourological procedures can 
improve outcomes. Finally, in cases 
of delayed diagnosis, percutaneous 
nephrostomy tube should be placed, 
followed by ureteroneocystostomy. 

Case followup

Our patient mentioned above developed a uret-
ero-vaginal fistula after vaginal hysterectomy in 
the context of severe pelvic organ prolapse. Distal 
ureteral injury occurred most likely during sus-
pension of the vaginal vault using a uterosacral 
colpopexy. Retrograde ureteral stenting was first 
attempted but failed due to injury and severe 
obstruction. After percutaneous nephrostomy 
placement, the patient eventually underwent an 
open uereteroneocystostomy at three months.

Iatrogenic ureteral injury Delayed recognition

Immediate recognition <1 week >1 week

Urine derivation via stent or perc tube placement for 6 weeks

Repair according to length and localization of the injury

Consider immediate repair

Immediate repair 
impossible

- Unstable patient
- Colonic injury
- Other

Proximal 
ureter

Mid 
ureter

Distal 
ureter

Full 
length

<3 cm
U-U
U-C
>3 cm
Buccal graft
Trans-U
Ileal interp
Auto-transplant

<3 cm
U-U
Boari flap
Psoas hitch
>3 cm
Buccal graft

Re-implant
Boari flap
Psoas hitch

Ileal interp
Auto-transplant

Fig. 2. Management algorithm for iatrogenic 
ureteral injuries. interp: interposition; perc: 
percutaneous; re-implant: re-implantation; 
trans-u: transureteroureterostomy; U-C: 
ureterocalycostomy; U-U: ureteroureterostomy. 
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