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A B S T R A C T   

Introduction and importance: A two-step process involving ureteral stenting and surgical repair is generally rec-
ommended to manage a delayed diagnosis of postoperative ureteral injury; however, retrograde stenting is often 
difficult. 
Case presentation: A 35-year-old female-to-male transgender person who underwent laparoscopic gender- 
affirming total hysterectomy with bilateral salpingo-oophorectomy developed right ureteral injury at 2 
months postoperatively. Initially, the stenting guidewire could not pass through the stenotic tract and was 
diverted into the abdominal cavity. Using a 0.014-in. microguidewire and a 2-Fr microcatheter, both of which are 
designed for angiography, the ureteral stent was ultimately placed. The patient underwent surgical repair using 
the Boari flap technique. The double J catheter was removed at 1 month postoperatively, and postoperative 
retrograde pyelography revealed no urinary leakage or ureteral stricture. 
Clinical discussion: Immediate primary repair is desirable for intraoperative ureteral injuries. However, up to 70 % 
of ureteral injuries are diagnosed during the postoperative period. For a delayed diagnosis of ureteral injury, 
urinary diversion with ureteral stent, nephrostomy, or both, followed by delayed repair, is recommended to 
avoid the inflammatory phase. In this patient, ureteral stenting was difficult on the first attempt. Thin micro-
guidewires designed for angiography could be useful in such difficult situation. 
Conclusion: A ureteral injury at the mid-ureter diagnosed at 2 months postoperatively was successfully managed 
using a two-step process involving ureteral stenting and surgical repair. A microguidewire and a microcatheter 
are useful for successful stenting in patients with late-diagnosed, severe ureteral strictures.   

1. Introduction 

Iatrogenic ureteral injury may occur in various settings, including 
pelvic surgery for colon or rectal cancer; vascular surgery, such as aor-
toiliac or aortofemoral bypass; and ureteroscopic procedures. Most 
ureteral injuries occur during gynecological procedures. Immediate 
repair should be attempted if an iatrogenic ureteral injury is observed 
intraoperatively; however, 50–70 % of ureteral injuries are diagnosed 
postoperatively and require a two-step process involving ureteral 
stenting and surgical repair. Retrograde stenting is often difficult in 
patients with a delayed diagnosis of ureteral injury, and antegrade 
stenting via a percutaneous nephrostomy is required. 

In this report, the management of a ureteral injury that developed 

after a gender-affirming laparoscopic hysterectomy is presented. As the 
patient had received surgery in another country and diagnosed to have 
ureteral injury after returning to his country, details of the operation 
were unavailable, which made diagnosis and management complicated. 
As the patient did not develop hydronephrosis, a percutaneous neph-
rostomy could not be performed. Retrograde ureteral stenting was suc-
cessfully performed using thin microguidewires typically used for 
angiography. The patient underwent surgical repair using the Boari flap 
technique. This case report has been reported in line with the SCARE 
Criteria [1]. 
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2. Presentation of case 

A 35-year-old Japanese female-to-male transgender person under-
went laparoscopic gender-affirming total hysterectomy with bilateral 
salpingo-oophorectomy at a hospital in Thailand because this surgery 
could not be performed in Japan. The patient returned to Japan 3 days 
after surgery. He had been aware of abdominal discomfort since his 
return to Japan and developed ileus postoperatively that was treated 
conservatively. An abdominal computed tomography (CT) scan per-
formed at 2 months postoperatively revealed massive intra-abdominal 
fluid. Ureteral injury was suspected, and the patient was referred to 
our hospital. 

Except for the gender-affirming surgery, the patient had no medical 
history or drug use. The patient was afebrile. The serum creatinine and 
urea nitrogen levels were 1.03 mg/dL and 10 mg/dL, respectively. A CT 
scan at the delayed excretory phase revealed an outflow of contrast 
medium from the right ureter (Fig. 1A), leading to the diagnosis of right 
ureteral injury. On retrograde pyelography, the contrast medium flowed 
easily into the abdominal cavity, and the right proximal ureter was 
barely visible (Fig. 1B). Ureteral guidewires (0.035 and 0.025 in.) were 
inserted but entered the abdominal cavity and could not be advanced 
into the proximal ureter. As retrograde ureteral stenting was difficult, 
percutaneous nephrostomy was attempted; however, this also was 
difficult as the patient did not develop hydronephrosis. Therefore, 
retrograde stenting was attempted again. A 0.014-in. microguidewire 
was passed through the injured ureter (Fig. 2A) followed by a 2-Fr 
microcatheter. The microcatheter was replaced with a 4.7-Fr double J 
catheter at 10 days after the procedure and with a 6-Fr double J catheter 
at 2 months after the procedure. Retrograde pyelography conducted at 6 
months after the procedure revealed no signs of urinary leakage, but 
severe ureteral strictures were noted (Fig. 2B). 

Surgical repair of the ureteral strictures was performed by a urologic 
surgeon (TK) with 20 years' experience at 9 months after the hysterec-
tomy. As the lower ureter showed inflammatory changes and was not 
suitable for anastomosis, a ureterovesical anastomosis was conducted 
using the Boari flap technique. The right ureter was divided at the mid- 
ureter above the ureteral stricture, and the lower ureter was resected. 
The bladder was opened on its right anterior surface, and the bladder 

flap was mobilized cranially for anastomosis (Fig. 3A). Then, the tubu-
larized bladder flap was anastomosed to the proximal right ureter 
(Fig. 3B). The patient's postoperative course was uneventful. The double 
J catheter was removed at 1 month postoperatively. The postoperative 
retrograde pyelography revealed no urinary leakage or ureteral stricture 
(Fig. 3C). The patient has been doing well without pain, urinary tract 
infection, or hydronephrosis for 1 year after surgical repair. 

3. Discussion 

Immediate primary repair is desirable for intraoperative ureteral 
injuries. However, ureteral injury is detected intraoperatively in as few 
as 8.6 % of patients; up to 70 % of ureteral injuries are diagnosed in the 
postoperative period [2]. Early repair of ureteral injuries is controver-
sial, though may be possible if the injury is discovered within the first 72 
postoperative hours. After this period, urinary diversion with ureteral 
stent, nephrostomy, or both, followed by delayed repair is recommended 
with an interval of at least six weeks to avoid the inflammatory phase 
[3]. Furthermore, in some patients, the long-term placement of a ure-
teral stent may allow for complete healing of the ureteral injury and 
obviate the need for subsequent surgical repair. Cormio et al. [4] rec-
ommended conservative management with stenting for strictures <2 cm 
in length or for small fistulas, in which the continuity of the ureteric wall 
is preserved. However, ureteral stenting is difficult in recently diagnosed 
patients as the stent does not penetrate the stenotic tract and is diverted 
into the fistulous gap. 

In this patient, ureteral injury was detected very late (at 2 months 
postoperatively), and ureteral stenting was difficult on the first attempt. 
Using a 0.014-in. microguidewire and 2-Fr microcatheter, both of which 
are designed for angiography, the ureteral stent was ultimately placed. 
Conservative management was continued with the expectation of 
spontaneous cure of ureteral injury by long-term stenting. However, 
unfortunately, severe ureteral stenosis remained; therefore, surgical 
repair was performed. 

General principles when repairing the ureter include debridement, 
spatulation of the ureteral ends, watertight mucosa-to-mucosa anasto-
mosis, the use of absorbable sutures, and isolation of the injury with the 
peritoneum or an omental patch [5]. The surgical repair methods for 

Fig. 1. Computed tomography and retrograde pyelography images at diagnosis of the right ureteral injury. 
(A) A computed tomography image obtained during the delayed excretory phase reveals urinary leakage to the intraperitoneal space from the right ureter (orange 
arrow). 
(B) A retrograde pyelography image reveals urinary leakage to the intraperitoneal space. The proximal ureter is also visualized (orange arrow). 
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ureteral injuries depend on the severity and location of the trauma. For 
distal ureteral injuries, a Psoas hitch or Boari flap is recommended to 
bridge the deficit. For longer deficits, the Boari flap can be combined 
with a Psoas hitch, with a success rate of 81–87 % [6]. In the current 
patient, a Boari flap was successfully performed, achieving tension-free 
reimplantation of the right mid-ureter to the bladder with no 
complications. 

As gender-affirming surgeries are not performed in every region, 
patients may visit other regions for surgery, in which case they may not 
receive sufficient postoperative follow-up. In our case, the patient un-
derwent gender-affirming surgery in another country (Thailand) and 
developed a postoperative complication after returning to Japan, which 
delayed diagnosis of ureteral injury and made management more diffi-
cult. This report adds to existing literature on the successful treatment of 
late-diagnosed intraoperative ureteral injury with insufficient informa-
tion of previous surgery. 

4. Conclusion 

A ureteral injury at the mid-ureter diagnosed at 2 months post-
operatively was successfully managed using a two-step process 
involving ureteral stenting and surgical repair. A microguidewire and a 
microcatheter are useful for successful stenting in patients with late- 
diagnosed, severe ureteral strictures. The Boari flap technique is rec-
ommended for patients with long deficits of the lower ureter. 
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Fig. 3. Intraoperative view of the Boari flap anastomosis and postoperative retrograde pyelography image. 
(A) An intraoperative view prior to the Boari flap anastomosis shows the distal end of the right ureter and the bladder flap to be anastomosed. 
(B) An intraoperative view after the Boari flap anastomosis shows the anastomosis of the right ureter to the tubularized bladder flap. 
(C) A retrograde pyelography image obtained at 3 months postoperatively reveals no hydronephrosis or ureteral stricture. 
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