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SUMMARY:
Successful single-stage robotic repair of complex right uretero-vesico-vaginal fistula post-hysterectomy in a patient with prior major abdominal surgeries, using ureteral reimplantation and peritoneal interposition. 

ABSTRACT:
This report involves a 45-year-old female who developed continuous vaginal urinary leakage due to a right uretero-vesico-vaginal fistula (UVVF) following laparoscopic hysterectomy. Her history included sleeve gastrectomy and pancreatoduodenectomy, complicating repair due to adhesions and limited omental availability. Diagnostic workup involved contrast-enhanced CT, pelvic MRI, cystoscopy, and retrograde studies confirming distal ureteral defect and fistula. After 3 months of urinary diversion via percutaneous nephrostomy, a single-stage robotic-assisted repair was performed using a transperitoneal extravesical approach. The procedure included adhesiolysis, indocyanine green-guided ureteral mobilization and spatulation, fistula tract excision, two-layer closure of bladder and vaginal defects, extravesical ureteral reimplantation, and interposition of a vascularized peritoneal flap. The procedure lasted 75 min and resulted in minimal blood loss. Postoperative cystogram at 14 days showed no extravasation. At the 3 month follow-up, symptoms resolved completely, hydronephrosis resolved, and bladder capacity increased after botulinum toxin injections. This case illustrates the feasibility and advantages of robotic single-stage reconstruction for complex iatrogenic fistulae in high-risk patients. 




INTRODUCTION: 
Iatrogenic ureteral injury is a recognized serious complication of pelvic surgery, with hysterectomy being one of the most common causes reported in the literature1. Such injuries account for more than half of vesicovaginal fistula cases in developed countries, while repair success rates can reach 87%2. Some injuries are identified intraoperatively, but others manifest postoperatively as combined ureterovaginal and vesicovaginal fistulae (UVVF)3. Surgical repair of these complex fistulae is technically demanding, particularly in patients with multiple prior abdominal operations, which can cause adhesions and anatomical distortion4.

Robotic-assisted laparoscopy has transformed the management of such challenging cases by providing superior visualization, tremor filtration, and precise dissection, offering clear advantages over conventional open or pure laparoscopic techniques, including reduced blood loss, shorter hospital stays, and improved functional outcomes5,6. Previous studies have demonstrated high success rates with robotic repair of vesicovaginal and ureterovaginal fistulae 5,6. When omentum is unavailable due to prior upper abdominal surgery, vascularized peritoneal flaps have emerged as an effective alternative for interposition7,8. 

The presented case is appropriate for urologists, gynecologists, and reconstructive surgeons managing iatrogenic genitourinary fistulae in patients with scarred abdomens, showing that single-stage robotic repair remains a safe and effective option in experienced hands. 

Case Presentation:
 A 45-year-old woman was referred with continuous urinary leakage per vagina starting one day after a complicated total laparoscopic hysterectomy performed for benign indications. Her postoperative period was marked by persistent incontinence, abdominal pain, and elevated inflammatory markers. Contrast-enhanced computed tomography (CT) demonstrated right-sided hydronephrosis, distal ureteral injury, and a uretero-vesico-vaginal fistula. Initial management at the referring institution included percutaneous nephrostomy placement after failed retrograde double-J stent insertion, together with transurethral catheter drainage. Upon referral to the center, further evaluation with CT abdomen (Figure 1 and Figure 2), pelvic magnetic resonance imaging, cystoscopy (Figure 3), and cystography (Figure 4) confirmed the distal ureteral defect with fistulous communication. The patient’s surgical history included sleeve gastrectomy in 2018 and pancreatoduodenectomy (Whipple procedure) for a benign pancreatic head tumor in 2020.

Diagnosis, Assessment, and Plan:
The diagnosis of right uretero-vesico-vaginal fistula was established through multimodal imaging and endoscopic findings showing a distal ureteral defect with extravasation into the vagina. Differential diagnoses included isolated vesicovaginal fistula or pure ureterovaginal fistula. Initial assessment confirmed right hydronephrosis secondary to obstruction, and continuous urinary diversion was maintained.

The treatment plan involved delaying definitive repair for approximately 3 months to allow resolution of acute inflammation and tissue friability. A robotic-assisted single-stage transperitoneal extravesical repair was planned due to its advantages in precise adhesiolysis, enhanced visualization in distorted anatomy, and the ability to harvest a peritoneal interposition flap when omentum was unavailable. The rationale included minimizing morbidity compared to open surgery or multi-stage approaches, while achieving tension-free closure and separation of suture lines. Potential complications such as fistula recurrence, ureteral stricture, or infection were anticipated and mitigated through meticulous technique, vascularized tissue interposition, and postoperative stenting.

PROTOCOL:
The patient consented in writing to all treatment steps and anonymous publication. The study complies with the Declaration of Helsinki and was approved by the ethics committees of the Westfalen-Lippe Medical Association and the University of Muenster (2023–500-f-S) for retrospective data management.

1. Preoperative Planning and Patient Preparation

1.1 Multidisciplinary Evaluation

1.1.1. The patient was presented at a multidisciplinary tumor board meeting involving urologists, gynecologists, and radiologists to confirm the diagnosis of uretero-vesico-vaginal fistula (UVVF) and to plan the optimal surgical approach.

1.1.2. Given the patient's complex surgical history (sleeve gastrectomy and pancreatoduodenectomy), the availability of alternative interposition tissue (omentum) was assessed and determined to be unavailable, leading to the decision to utilize a peritoneal flap.

1.2. Anesthesia and intensive care teams were consulted for preoperative risk assessment due to the patient's prior major abdominal procedures and potential for complex adhesiolysis.

1.2.1. Diagnostic Confirmation and Imaging

1.2.2. A comprehensive diagnostic workup was completed to confirm fistula anatomy and rule out additional injuries.

1.2.3. Contrast-enhanced computed tomography (CT) to evaluate upper tract dilation and identify contrast extravasation. In Figure 1, an axial view shows the fistula with extravasation in the right lower abdomen, dorsal to the bladder, going into the vagina, but also in the abdominal cavity. In Figure 2, the coronal view showing right-sided hydronephrosis, but also extravasation from the right distal ureter, as well as contrast media presence in the vaginal vault

1.2.4. Pelvic magnetic resonance imaging (MRI) to delineate soft tissue planes and the relationship of the fistula to the bladder, ureter, and vagina.

1.2.5. Cystoscopy (Figure 3), which visualizes the fistula and the relationship between the right orifice and the fistula

1.2.6. Retrograde contrast study to confirm the distal ureteral defect and its communication with the vagina. Please refer to (Figure 4), which demonstrates a laterally well-contrasted bladder to the right side, but also a completely contrasted vagina through the fistula with the bladder.  

1.2.7. The patient was maintained on percutaneous nephrostomy drainage for approximately 3 months to allow for the resolution of inflammation and tissue edema prior to definitive repair.

2. Patient Positioning and Surgical Setup

2.1 Patient Positioning

2.1.1. After induction of general anesthesia, the patient was placed in a low lithotomy position using adjustable stirrups to allow for simultaneous vaginal access if required.

2.1.2. The patient was carefully secured to the operating table to accommodate a steep Trendelenburg position, which facilitates displacement of the bowel from the pelvis.

2.1.3. Both arms were tucked at the patient's sides to prevent brachial plexus injury during positioning changes.

2.1.4. The abdomen, perineum, and vagina were prepped and draped in a sterile fashion to permit intraoperative vaginal manipulation or instrumentation if needed.

2.2 Pneumoperitoneum Establishment

2.2.1. Pneumoperitoneum was established  through minilaparotomy at the supraumbilical site to avoid adhesions from prior surgeries.

2.2.2. Insufflation pressure was initially set to 12 mmHg and maintained at 8 mmHg during the procedure to minimize cardiopulmonary compromise while providing adequate working space.

3. Trocar Placement and Robotic Docking

3.1 Trocar Placement Strategy

3.1.1. A transperitoneal approach was utilized to maximize working space and facilitate peritoneal flap harvest.

3.1.2. An 8-mm robotic camera port was placed at the supraumbilical region under direct vision after mini-laparotomy.

3.1.3. Two additional 8 mm robotic working ports were placed under direct visualization, lateral to the rectus muscles, at the level of the umbilicus.

3.1.4. One 12 mm assistant port was placed in the right lower quadrant, and a 5 mm assistant port was placed in the left upper quadrant for suction, retraction, and suture introduction.

3.1.5. All port sites were placed sufficiently cephalad to provide adequate working distance to the pelvic pathology.

3.2 Robotic Docking

3.2.1. The robotic surgical system was docked between the patients legs. side-docked from the patient's left side to allow the surgical assistant unobstructed access to the vagina and perineum.
3.2.2. 
3.2.3. Robotic arms were docked sequentially under direct vision to ensure no tension on the abdominal wall or ports.

NOTE: Instruments used included monopolar curved scissors, bipolar forceps, and a large needle driver.

4. Adhesiolysis and Exposure of the Pelvis

4.1. Extensive adhesiolysis was performed sharply and bluntly to restore normal pelvic anatomy and free the bowel from the pelvic inlet.

4.2. The peritoneum over the bladder was incised, and the bladder was mobilized inferiorly to expose the vesicovaginal space.

4.3. The right ureter was identified at the pelvic brim and carefully dissected distally toward the fistula site.

5. Intraoperative Identification and Mobilization of the Ureter

5.1 Ureteral Identification and Perfusion Assessment

5.1.1. The right ureter was mobilized while carefully preserving its adventitial blood supply.

5.1.2. Indocyanine green (ICG) dye (2.5 mg/mL) was administered intravenously, and near-infrared fluorescence imaging was used to confirm adequate perfusion of the distal ureter before transection.

5.1.3. The ureter was transected with cold scissors proximal to the fistula at the level of healthy, well-perfused tissue.

5.2 Ureteral Spatulation

5.2.1. The distal end of the transected ureter was spatulated on its anterolateral aspect for approximately 1 cm to create a wide, tension-free anastomosis.

6. Fistula Tract Excision and Closure

6.1 Fistula Tract Excision

6.1.1. The fistula tract was carefully dissected and excised entirely, separating the bladder from the vaginal cuff.

6.1.2. Care was taken to preserve as much healthy tissue as possible for subsequent closure.

6.2 Bladder Defect Closure

6.2.1. The bladder defect was closed horizontally (to prevent ureteral orifice distortion) in two continuous layers using absorbable barbed suture  (3-0).

6.2.2. Watertight closure was confirmed by filling the bladder with 150–200 mL of normal saline and observing for leakage.

6.3 Vaginal Defect Closure

6.3.1. The vaginal defect was closed vertically in a single continuous layer using absorbable barbed suture (3-0).

7. Ureteral Reimplantation (Extravesical Ureteroneocystostomy)

7.1. A site for reimplantation was selected on the posterior-lateral aspect of the bladder dome.

7.1.1. A 3-4 cm detrusor muscle tunnel was created using sharp dissection, taking care not to enter the bladder mucosa.

7.1.2. The spatulated ureter was anastomosed to the bladder mucosa at the distal end of the tunnel using interrupted 4-0 absorbable suture.

7.2. The detrusor muscle was then closed over the ureter using an interrupted 3-0 absorbable suture to create an anti-reflux mechanism.

7.2.1. A 7 Fr, 26 cm ureteral stent was placed over a guidewire prior to completing the anastomosis.

8. Tissue Interposition: Peritoneal Flap Harvest and Placement

8.1. Peritoneal Flap Harvest

8.1.1. Given the unavailability of omentum, a well-vascularized peritoneal flap that was overlaying the bladder was harvested. Another Well-vascularized peritoneal flap dorsal to the vaginal vault was also harvested. was harvested from the anterior abdominal wall.
8.1.2. 
8.1.3. A rectangular flap of peritoneum (approximately 5 × 8 cm) was incised, taking care to preserve its vascular supply based on the median umbilical ligament or inferior epigastric vessels.Both flaps were mobilized and rotated into the vesicovaginal space. 

8.1.4. The flap was mobilized and rotated into the vesicovaginal space.

8.2. Flap Interposition

8.2.1. The peritoneal first flap was interposed in two layers between the bladder and vaginal suture linesanteriorly, the second flap was interposed between the bladder and the vagina posteriorly. effectively separating them.

8.2.2. The Both flap wereas secured in place with an interrupted 3-0 absorbable suture. The first one on the posterior wall of the bladder. The second one on the anterior vaginal wall, ensuring complete coverage of both repair. , ensuring complete coverage of both repairs.
8.2.3. 
9. Final Steps and Catheter Placement

9.1 Hemostasis and Drain Placement

9.1.1. Meticulous hemostasis was confirmed in the surgical field.

9.1.2. A 15 Fr closed-suction drain was placed in the pelvis through a separate stab incision and secured to the skin.

9.2 Catheter Drainage Strategy

9.2.1. A 16 Fr transurethral Foley catheter was inserted and connected to gravity drainage.

9.2.2. A 14 Fr suprapubic catheter was additionally placed under direct vision through a separate cystotomy and secured to the anterior abdominal wall.

9.2.3. The pneumoperitoneum was released, and all robotic ports were removed under direct vision.

9.2.4. Fascial closure was performed at all port sites ≥10 mm using absorbable suture.

10. Postoperative Catheter Management

10.1. The transurethral catheter was maintained for continuous bladder drainage.

10.1.1. [bookmark: _GoBack]Cystography was routinely scheduled for postoperative day 14 to evaluate the integrity of the bladder closure and the ureteral reimplantation.

10.1.2. If no extravasation was observed on cystography, the transurethral catheter was removed at that time.

10.1.3. The suprapubic catheter was clamped to assess voiding function, and then removed once adequate voiding was confirmed (post-void residual < 100 mL).

10.1.4. The ureteral stent was scheduled for cystoscopic removal 3 weeks after surgery in the outpatient setting.

REPRESENTATIVE RESULTS: 
The robotic procedure was completed successfully in 75 min with negligible blood loss and no intraoperative complications. A cystogram performed on postoperative day 14 (Figure 5) confirmed complete bladder integrity with no evidence of extravasation. The transurethral catheter was removed at that time, and the double-pigtail ureteral stent was removed cystoscopically 3 weeks later. At the 3-month follow-up, the patient reported complete resolution of vaginal leakage. Renal ultrasound showed resolution of hydronephrosis. Due to persistent polyuria related to reduced bladder capacity (initially 150 mL), intravesical botulinum toxin injections were administered, increasing functional capacity to 300 mL.

[Place Figure 1 here] 

[Place Figure 2 here] 

[Place Figure 3 here] 

[Place Figure 4 here] 

[Place Figure 5 here] 

FIGURES AND TABLE LEGENDS:
Figure 1: CT image (sagittal view): demonstrating a fistulous communication between the bladder dome and the vaginal vault. The tract appears as a thin, hypodense linear structure extending from the posterior bladder wall to the anterior vaginal wall, with surrounding soft tissue stranding indicative of chronic inflammation. No associated mass or calcification is seen.

Figure 2: CT image (coronal view): showing a contrast-filled fistulous tract originating from the distal right ureter, traversing the vesicovaginal space, and communicating with the vaginal lumen. The image also demonstrates right-sided hydronephrosis with dilatation of the renal pelvis and calyces.

Figure 3: Cystoscopic image: (white light) of the bladder. A well-defined fistula orifice is visualized on the posterior bladder wall, located dorsally and medially, approximately 1.5 cm cranial to the right ureteral orifice. The surrounding mucosa appears edematous and hyperemic, with no evidence of malignancy or calculi.

Figure 4: Retrograde contrast study: (fluoroscopic image) of the right ureter. Following contrast injection through a ureteral catheter, extravasation is clearly visible through a fistulous tract originating from the distal ureter, with contrast opacifying the vaginal vault. No contrast spillage into the peritoneal cavity is observed.

Figure 5: Postoperative cystogram (anteroposterior view) obtained on postoperative day 14. The bladder contour is smooth and regular with no evidence of contrast extravasation into the vagina or peritoneal cavity. The ureteral reimplantation site shows no leakage. The Foley catheter balloon is visualized within the bladder lumen.

DISCUSSION:
Iatrogenic ureteral injuries during hysterectomy remain a significant challenge in gynecologic and urologic surgery, with an estimated incidence of 0.2–1.5% despite increased surgical experience and technological advancements1. These injuries are often unrecognized intraoperatively and present postoperatively with considerable morbidity, including urinoma formation, infection, hydronephrosis, and fistula development2. When a combined uretero-vesico-vaginal fistula (UVVF) occurs, the clinical picture is particularly complex, as urinary leakage may originate from both the ureter and the bladder, complicating both diagnosis and surgical planning.

Multimodal imaging, including CT urography, MRI, and cystoscopy with retrograde studies, proved critical in this case for accurate characterization of the fistula anatomy and for distinguishing between isolated vesicovaginal, ureterovaginal, and combined fistulae. MRI, in particular, provided excellent soft tissue delineation, which was essential for understanding the relationship between the fistula tract, the bladder base, the distal ureter, and the vaginal cuff. This comprehensive diagnostic approach should be considered mandatory in all suspected cases of UVVF to avoid incomplete repair and recurrence.

The patient's history of sleeve gastrectomy and pancreatoduodenectomy (Whipple procedure) rendered the omentum unavailable for traditional interposition and significantly increased the intra-abdominal adhesion burden. In such scenarios, vascularized peritoneal flaps harvested from the anterior abdominal wall offer a practical and well-vascularized alternative, as supported by recent literature6,8. The peritoneum is readily accessible within the same surgical field, can be harvested with minimal additional morbidity, and provides robust tissue for separating suture lines, thereby reducing the risk of recurrent fistulization. In our case, the peritoneal flap was easily mobilized based on the median umbilical ligament and provided excellent coverage of both the bladder and vaginal repairs.

The robotic platform proved invaluable in this complex case. The three-dimensional high-definition visualization, magnified up to 10x, enabled precise identification of tissue planes obliterated by fibrosis and prior surgery. The wristed instrumentation facilitated meticulous adhesiolysis in confined spaces. Furthermore, indocyanine green (ICG) fluorescence angiography provided real-time assessment of ureteral vascularity, guiding ureteral transection to well-perfused tissue and potentially reducing the risk of anastomotic ischemia and stricture formation7,9. This technology is particularly valuable in reoperative cases where the blood supply to the distal ureter may be compromised. 

Compared with open surgical repair, which typically requires a larger incision, a longer hospital stay, and an extended recovery period, the robotic approach in this case resulted in reduced operative time (75 min), minimal blood loss, and outstanding outcomes. Compared with pure laparoscopic techniques, robotic assistance may shorten the learning curve for complex reconstructive tasks such as suturing and peritoneal flap harvest10. While multi-stage repairs with initial urinary diversion followed by delayed reconstruction have been traditionally advocated, the single-stage approach achieved complete symptom resolution without the need for additional procedures, underscoring the feasibility of definitive repair once acute inflammation has subsided.

Several technical nuances contributed to the success of this procedure. First, delaying repair for approximately 3 months after percutaneous nephrostomy drainage allowed for resolution of tissue edema and inflammation, facilitating sharper dissection and more secure suture placement. Second, the use of barbed suture for bladder and vaginal closure eliminated the need for knot tying and provided even tension distribution along the entire suture line. Third, the creation of a tension-free, anti-reflux ureteral reimplantation with a detrusor tunnel, followed by double-pigtail ureteral stenting, ensured long-term ureteral patency. Fourth, the interposition of a well-vascularized peritoneal flap between the two suture lines provided an additional layer of protection against recurrent fistula formation.


At the 3-month follow-up, the patient reported complete resolution of vaginal leakage, and renal ultrasound demonstrated resolution of hydronephrosis, confirming both functional and anatomic success. However, the patient also exhibited reduced bladder capacity (150 mL) with associated polyuria. An explanation of why this occurred is necessary to distinguish between surgical-technique-related complications and preoperative host conditions. In this case, the reduced bladder capacity is unlikely to be due to direct surgical complication such as inadvertent bladder overresection, devascularization, or technical error during closure. The etiology appears multifactorial and predominantly host‑related. First, the patient underwent prolonged urinary diversion, which can lead to bladder underfilling, detrusor atrophy, and decreased functional capacity. Second, chronic inflammation from the uretero‑vesico‑vaginal fistula itself may have induced bladder wall fibrosis and reduced compliance, particularly in the trigonal and peri‑fistula regions. Third, her prior major abdominal surgeries may have contributed to pelvic adhesions and altered bladder mobility, though a direct effect on bladder capacity is less certain. 

100 units of botulinum toxin A were injected at the 3 month postoperative visit, after cystography confirmed complete healing. This timing allowed for the resolution of post-surgical edema and stabilization of baseline bladder capacity. Success was assessed 6 weeks post-injection via a voiding diary, post-void residual, and ultrasound bladder capacity, which increased from 150 mL to 300 mL, along with symptomatic improvement. However, the efficacy of botulinum toxin in treating bladder fibrosis or scar-related reduced compliance remains uncertain due to limited evidence. Some studies show no clinical or urodynamic improvement in patients with fibrotic, low compliance, acontractile bladders after injection11. Histologically, botulinum toxin does not cause fibrosis and may reduce it, but pre-existing fibrosis is associated with a poorer response12. The patient's modest benefit likely reflects reversible detrusor disuse atrophy rather than an antifibrotic effect. Caution is advised in interpreting this outcome; botulinum toxin is not routinely recommended for post-fistula bladder fibrosis outside selected cases or clinical trials.

This case contributes to the growing body of literature supporting robotic-assisted laparoscopic repair of complex genitourinary fistulae. Previous series have reported success rates exceeding 90% for robotic vesicovaginal and ureterovaginal fistula repairs, with low complication rates and rapid convalescence5,6. However, reports specifically addressing combined UVVF in patients with multiple prior abdominal surgeries remain limited. The case adds to this evidence base by demonstrating that even in the most challenging surgical environments—with dense adhesions, absent omentum, and distorted anatomy—a single-stage robotic approach can achieve excellent outcomes.

Nevertheless, several limitations of this report should be acknowledged. As a single case report, the findings may not be generalizable to all patients with UVVF, particularly those with different fistula anatomies or etiologies. The short follow-up period precludes assessment of long-term outcomes such as ureteral stricture rate, recurrence, or impact on quality of life. Additionally, while we have described this technique in detail, comparative studies with larger cohorts are needed to establish the relative advantages of robotic repair over open or laparoscopic approaches in this specific patient population.

Future research directions should include prospective multicenter registries to capture outcomes of robotic UVVF repair across different institutions and surgeon experience levels. Standardized reporting of fistula characteristics, surgical techniques, and postoperative outcomes would facilitate meta-analyses and the development of evidence-based guidelines. Additionally, further refinement of intraoperative imaging technologies, such as enhanced ICG angiography or near-infrared fluorescence with other tracers, may improve real-time assessment of tissue perfusion and further reduce complication rates.

In conclusion, this case underscores that robotic reconstructive urology can be safely and effectively applied to complex iatrogenic UVVF even in patients with multiple prior major abdominal surgeries, provided an experienced multidisciplinary team performs the procedure. The combination of meticulous preoperative planning, advanced intraoperative imaging, precise robotic technique, and comprehensive postoperative care enabled complete resolution of symptoms with minimal morbidity. As robotic platforms become increasingly available and surgeons gain experience in complex reconstructive procedures, the indications for robotic repair of genitourinary fistulae will likely continue to expand.
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