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placement. Urethral injuries, commonly observed 
during pelvic surgery for urinary incontinence or 
pelvic organ prolapse, may lead to the formation of 
urethrovaginal fistula, particularly in association with 
anterior colporrhaphy or obstetric forceps rotations.

Ureteral Injuries
Ureteral injuries encompass a variety of signs 

such as ureteric obstruction, hydronephrosis, con-
trast medium extravasation, ascites and localized 
fluid collections, such as urinoma4,45. Intraoperative 
diagnosis of such injuries is commonly facilitated 
through retrograde pyelography or ureteroscopy. 
The optimal diagnostic tool for detecting ureteral 
structure or contrast extravasation remains cys-
toscopy with bilateral retrograde pyelography[4]. 
In the event that retrograde pyelography results 
are equivocal, ureteroscopy may be used to achieve 
direct visualization of the ureters. Suspicion of ure-
teral transection may prompt the administration 
of intravenous indigo carmine or methylene blue 
together with furosemide to observe for blue-tinged 
urine extravasation. In cases of suspected ureteral 
ligation, it is recommended to dissect the target-area 
in order to directly identify and visualize the ureter. 
Another option would be a retrograde ureteral cath-
eterization; unhindered passage to the renal pelvis 
indicates no or incomplete transection or occlusion. 

Overall, CT urography with both nephrographic 
and excretory phases (the latter is performed 5-20 
minutes after contrast administration), emerges as 

the “gold standard” method for suspected ureteral 
injuries58. In rare instances where the ureter is su-
tured despite the absence of transection, attempting 
balloon dilation of the ligated portion may obviate 
the need for surgery59,60. Partial ureteral transec-
tion is preferably managed through percutaneous 
nephrostomy tube placement, wire recanalization 
of the ureteral lumen and stent placement10. In pa-
tients with high risk of retrograde stent placement 
failure or following a failed attempt, percutaneous 
nephrostomy with anterograde stent placement may 
be considered as a more optimal choice53. 

It should be noted that conservative management 
poses a risk of subsequent ureteral stricture, there-
fore surgical intervention is preferred for complete 
or extensive ureteral lesions. Repair approaches vary 
based on the location of the injury [Table 2]; lesions 
in the upper or middle third of the ureter are pri-
marily repaired with uretero-ureterostomy, in which 
the distal and proximal ureteral ends are debrided 
to viable tissue and reconnected with a standard 
running or interrupted end-to-end anastomosis. 
Transuretero-ureterostomy serves as a second-line 
technique, particularly when primary reconstruc-
tion is not attainable61. Reportedly, transuretero-
ureterostomy features a high potency rate; however 
its application is mostly limited to patients with 
unfavorable prognosis, given the concerning risk of 
injury to the contralateral healthy excretory axis62. 

Lower-third ureteral injuries necessitate direct 
reimplantation through uretero-neocystostomy10. 

Table 2. Types of surgical approach according to location and severity of ureteral injury
LocaTIon/ SeverITy of ureTeraL Injury opTIMaL TreaTMenT 

Upper or Middle third of ureter Uretero-ureterostomy
Transuretero-ureterostomy as second line

Lower third of ureter Direct reimplantation through uretero-neocystostomy

Complete resection or severe injury of the distal part of the ureter Boari flap or the psoas hitch technique

Extensive or multifocal ureteral injuries Ureteral substitution or nephrectomy




