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ABSTRACT 

 

Background: Vesicovaginal fistulas (VVFs), ureteric injuries, and bladder trauma are 

significant urogynecological complications frequently associated with obstetric and 

gynaecological surgeries. This study evaluates the outcomes of minimal access surgery (MAS) 

in managing these conditions over a 15-year period at a tertiary care centre. 

Methods: A retrospective review was conducted of 92 cases managed at the Urology 

Department, B.J. Medical College, Ahmedabad, between March 2009 and March 2024. Data 

included 88 laparoscopic VVF repairs and 4 laparoscopic ureteric reconstructions (Boari flap 

and ureteroureterostomy). 

Results: Among 88 VVF cases, 55 were associated with total abdominal hysterectomy, 20 with 

vaginal hysterectomy, and 12 with laparoscopic hysterectomy. Recurrence occurred in 5 cases 

(5.6%), managed successfully with re-surgery. Wound infections were noted in 3 patients. 

Ureteric injuries (n=15) were managed using postoperative DJ stenting (10 cases), Boari flap 

reconstruction (3 cases), and laparoscopic ureteroureterostomy (2 cases). Late presentations 

(>6 months) yielded better outcomes, with fewer complications and recurrences compared to 

early presentations (<1 month). 

Conclusion: Laparoscopic management of VVFs and ureteric injuries demonstrates high 

success rates, minimal complications, and improved outcomes for delayed presentations. MAS 

represents a preferred modality for urogynecological injury management due to its efficacy and 

reduced morbidity. 

 

Keywords: Laparoscopic, repair, fistula, stricture, urogynaecological, surgery, vesicovaginal, 

complications, minimally invasive, outcomes. 

 

INTRODUCTION 

Vesicovaginal fistulas (VVFs), ureteric 

injuries, and bladder trauma are complex 

urogynecological complications that arise 

predominantly from obstetric or 

gynecological surgeries, including 

hysterectomies and cesarean sections. These 

conditions severely impair the patient’s 

physical health, social functioning, and 

overall quality of life. Surgical intervention 

is often necessary to restore urinary function 

and alleviate morbidity. 

The introduction of minimal access surgery 

(MAS) has transformed the management of 

urogynecological injuries. Laparoscopic and 

robotic techniques offer superior 

visualization, reduced morbidity, faster 

recovery, and shorter hospital stays 

compared to open surgical approaches. In the 

context of VVF, MAS allows for precise 

dissection and repair of fistulas, ensuring 
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tension-free closures. Similarly, laparoscopic 

techniques are now widely used for the 

reconstruction of ureteric injuries, such as 

ureteroureterostomy or Boari flap 

procedures. 

This study evaluates the outcomes of 

laparoscopic management of VVFs and 

ureteric injuries at a high-volume tertiary 

care center. By analyzing data from March 

2009 to March 2024, this study highlights the 

efficacy of MAS and its role in optimizing 

patient outcomes. 

 

Study Method 

Study Design 

This is a retrospective cohort study analyzing 

the outcomes of laparoscopic management of 

VVFs and ureteric injuries. 

 

Place of Study 

The study was conducted at the Urology 

Department, B.J. Medical College and Civil 

Hospital, Ahmedabad, a tertiary care center 

handling a high volume of urogynecological 

cases. 

 

Subjects 

A total of 92 patients were included: 

• VVF repairs: 88 patients (standard 4-

port laparoscopic technique). 

• Ureteric injury management: 4 patients 

(3 Boari flap reconstructions, 2 

laparoscopic ureteroureterostomies). 

 

Primary Endpoints 

• Success rate of laparoscopic VVF repair 

and ureteric reconstructions. 

• Recurrence rate and postoperative 

complications (e.g., infection, leakage, 

fever). 

 

Secondary Endpoints 

• Associations between VVF/ureteric 

injuries and preceding surgical 

procedures. 

• Impact of presentation timing (early vs. 

late) on surgical outcomes. 

 

 

 

Method of Data Analysis 

Patient records were reviewed for 

demographic data, surgical details, and 

postoperative outcomes. Descriptive 

statistics were used to summarize findings. 

Comparisons between early and late 

presentations were performed to assess 

differences in complications and recurrence 

rates. 

 

RESULT 

 
Table 1: Demographics of Study Population 

 
 

Table 2: Surgical Procedures and Outcomes 

 
 
Table 3: VVF Repair Associated with 

Hysterectomy Types 

 
 
Table 4: Postoperative Outcomes in VVF Repairs 

 
 

Table 5: Ureteric Injury Management 
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Table 6: Impact of Timing on VVF Repair 

Outcomes 

 
 

A total of 92 patients were included in this 

study, comprising 88 cases of vesicovaginal 

fistula (VVF) repair and 4 cases of ureteric 

injury management. The majority of patients 

(60) presented late, more than six months 

after the injury, while 28 patients sought 

treatment within one month of their initial 

symptoms. 

 

Vesicovaginal Fistula (VVF) Repairs 

Among the 88 VVF cases, 55 patients had a 

history of total abdominal hysterectomy, 20 

had vaginal hysterectomy, and 12 had 

laparoscopic hysterectomy prior to the 

development of the fistula. The mean time to 

presentation for VVF repair was 6 months. 

The laparoscopic four-port technique was 

employed in all cases of VVF repair, with 

good results in terms of successful closure 

and minimal complications. The recurrence 

rate was 5.6%, with 5 patients requiring re-

surgery for fistula closure. The postoperative 

complications included wound infection in 3 

patients, with full recovery after antibiotic 

therapy and proper wound care. 

Postoperative leakage of urine was observed 

in 5 patients, all of whom were managed 

conservatively with a catheter for 21 days, 

followed by a stress cystogram to confirm 

healing. Only 3 patients had a postoperative 

fever, which was managed with antipyretics 

and observation. 

 

Ureteric Injury Management 

Of the 15 cases of ureteric injury, 10 patients 

were managed with postoperative DJ 

stenting. These patients showed favorable 

outcomes, with no further need for surgical 

intervention. The remaining 5 patients had 

more severe injuries and required surgical 

repair. Three of these patients underwent 

Boari flap reconstruction, while 2 required 

laparoscopic ureteroureterostomy. All 

patients who underwent surgery experienced 

full recovery, with no recurrence of the 

injury. 

A significant finding was that most of the 

ureteric injuries were associated with either 

obstetric hysterectomy or lower segment 

cesarean section (LSCS). These types of 

surgeries are known risk factors for ureteric 

injury due to the proximity of the ureters to 

the uterus and cervix. It is worth noting that 

5 cases of ureteric injury were identified later 

in the postoperative period, which may have 

contributed to the success of the surgical 

repairs. 

 

Impact of Presentation Timing 

A distinct pattern emerged when analyzing 

the outcomes based on the timing of 

presentation. Early presenters, within one 

month of symptom onset, experienced higher 

rates of complications, such as infection and 

recurrence of the fistula. Conversely, patients 

who presented late (>6 months) had 

significantly better outcomes, with fewer 

complications and no recurrent fistulas or 

ureteric injuries. This finding suggests that 

delayed inflammation and tissue healing may 

facilitate better surgical conditions for repair. 

This supports the hypothesis that early 

intervention may complicate the healing 

process, particularly in the case of infections 

or inflammatory reactions that are more 

prominent during the acute phase. 

Conversely, delayed presentations often 

allow the tissue to stabilize, reducing the 

likelihood of complications and increasing 

the likelihood of successful repair. 

 

DISCUSSION 

The management of urogynecological 

injuries such as vesicovaginal fistulas 

(VVFs), ureteric injuries, and bladder trauma 

has undergone significant advancements 

over the past few decades. Minimal access 

surgery (MAS), particularly laparoscopic 

techniques, has emerged as the preferred 

approach due to its numerous benefits over 

traditional open surgeries. This study 
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highlights the outcomes of laparoscopic 

management of these complex conditions at 

a tertiary care center over a period of 15 

years. 

 

Vesicovaginal Fistulas (VVFs) and 

Laparoscopic Repair 

VVF is a challenging complication, most 

often arising as a result of obstetric trauma, 

pelvic surgeries, or radiation. It leads to 

continuous leakage of urine from the vagina, 

significantly affecting the patient’s quality of 

life. Traditionally, VVF repairs were 

performed via open surgery, which often 

involved long recovery periods, high 

morbidity, and visible scarring. However, the 

introduction of laparoscopic techniques for 

VVF repair has revolutionized its 

management. 

The laparoscopic approach provides several 

advantages. The high-definition, magnified 

view of the pelvic organs allows for more 

precise dissection and reconstruction, 

ensuring that tissue planes are preserved and 

that the fistula is repaired under optimal 

conditions. Laparoscopic VVF repair is 

typically performed using a four-port 

technique, which ensures adequate access to 

the surgical site while minimizing the 

invasiveness of the procedure. The success of 

the procedure is often determined by the skill 

of the surgeon, the location of the fistula, and 

the patient’s overall health. In this study, the 

recurrence rate of VVF after laparoscopic 

repair was found to be 5.6%, which is 

comparable to other studies in the literature. 

This low recurrence rate highlights the 

effectiveness of laparoscopic repair, 

especially in terms of precise closure and 

proper tissue handling. 

However, recurrence rates can be influenced 

by multiple factors. The complexity of the 

fistula, the timing of the surgery, and whether 

the patient has had prior attempts at repair 

can all contribute to the outcome. In this 

study, five cases of recurrence were 

successfully managed with a repeat 

laparoscopic procedure. This emphasizes the 

importance of careful selection of patients 

and precise surgical technique in ensuring 

long-term success. 

 

Ureteric Injuries and Their Management 

Ureteric injuries, often resulting from pelvic 

surgeries such as hysterectomies or cesarean 

sections, are a significant cause of morbidity. 

When ureteric injuries occur, timely and 

accurate management is essential to prevent 

long-term renal damage and complications. 

In this study, ureteric injuries were primarily 

managed with two methods: postoperative 

DJ stenting and surgical reconstruction 

(Boari flap and ureteroureterostomy). 

The use of postoperative DJ stenting was 

effective in many cases of early ureteric 

injury. Stenting helps to ensure the patency 

of the ureter during the healing process and 

prevents further complications such as 

strictures or obstructions. However, in more 

severe cases where there was ureteric 

stricture or complete injury, surgical 

interventions were required. Boari flap 

reconstruction and ureteroureterostomy were 

successfully performed laparoscopically, 

both of which are effective techniques for 

repairing injured ureters. The laparoscopic 

approach allowed for smaller incisions, 

reduced postoperative pain, and quicker 

recovery times when compared to open 

surgery. 

The success of laparoscopic ureteric repair 

also highlights the importance of anatomical 

precision and careful dissection, particularly 

when working with deep pelvic structures. In 

this study, there were no cases of recurrence 

of the ureteric injury after surgical repair, 

which suggests the effectiveness of the 

laparoscopic approach in managing such 

complications. The ability to provide 

adequate tension-free anastomosis while 

preserving surrounding structures is one of 

the primary advantages of laparoscopic 

surgery in these cases. 

 

Bladder Trauma and Repair 

Bladder injuries can result from trauma, 

surgery, or obstetric procedures. The repair 

of bladder injuries is often technically 

challenging due to the need for precise 
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suturing and the proximity of the bladder to 

other vital pelvic structures. In this study, 

bladder trauma was successfully managed 

with laparoscopic techniques, demonstrating 

the versatility of minimal access surgery in 

treating such complex conditions. 

The use of laparoscopic techniques for 

bladder repair provides a bloodless surgical 

field, allowing for meticulous dissection and 

suturing with minimal risk of further injury. 

The magnification provided by laparoscopy 

also allows for better visualization of the 

bladder and its surrounding structures, which 

is particularly important when working in the 

deep pelvic cavity. In this study, bladder 

repair was performed laparoscopically with 

good outcomes, and no major complications 

were reported. 

The ability to perform bladder repair with 

minimal invasiveness significantly reduces 

recovery times and hospital stays for 

patients, contributing to a better overall 

postoperative experience. Furthermore, the 

laparoscopic approach reduces the risk of 

infection and other complications associated 

with open surgery, such as large incisions 

and prolonged recovery periods. 

 

Timing of Presentation and Surgical 

Outcomes 

A key finding in this study is the impact of 

the timing of presentation on surgical 

outcomes. Late presentations (>6 months) 

were associated with fewer complications 

and recurrences compared to early 

presentations (<1 month). This observation 

aligns with other studies that suggest late 

presentations may have less inflammation 

and scarring, which can facilitate better 

surgical outcomes. 

Early presentations, on the other hand, were 

associated with higher rates of infection and 

recurrence. This could be due to the fact that 

acute injuries may involve more active 

inflammation, which complicates the healing 

process and increases the risk of 

postoperative complications. Additionally, 

the early intervention for these patients may 

sometimes be technically challenging due to 

the higher risk of tissue damage and scarring. 

This underscores the importance of timely 

diagnosis and intervention in preventing 

long-term complications. 

 

Challenges and Limitations 

Despite the promising results of laparoscopic 

surgery for VVF, ureteric injuries, and 

bladder trauma, there are several challenges 

and limitations associated with these 

procedures. First, laparoscopic surgery 

requires a high level of technical expertise 

and a thorough understanding of pelvic 

anatomy. Surgeons must be skilled in intra-

corporeal suturing and able to navigate the 

deep pelvic cavity, which can be difficult in 

certain patients. 

Another limitation is the relatively high cost 

associated with laparoscopic surgery, 

particularly in low-resource settings. The 

need for specialized instruments and 

equipment, as well as the potential for longer 

operative times, can make this approach less 

accessible in certain regions. Additionally, 

while laparoscopic surgery offers numerous 

advantages, it may not be suitable for all 

patients, particularly those with extensive 

scarring or severe anatomical distortions. 

 

Future Directions 

Future studies should focus on further 

evaluating the long-term outcomes of 

laparoscopic surgery for these 

urogynecological injuries. Additionally, the 

role of robotic-assisted surgery could be 

explored as a potential option for complex 

cases. Robotic surgery offers enhanced 

visualization and precision, and may be 

particularly useful for more challenging 

repairs, such as extensive fistulas or complex 

ureteric reconstructions. 

The development of new technologies, such 

as 3D imaging and advanced suturing 

techniques, may also further enhance the 

effectiveness of laparoscopic repairs. 

Moreover, exploring the role of adjuvant 

therapies, such as tissue grafts or biologic 

agents, could help improve the success rates 

of these procedures. 

In conclusion, this study supports the use of 

laparoscopic surgery as a highly effective 
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and minimally invasive approach to 

managing VVFs, ureteric injuries, and 

bladder trauma. With proper patient selection 

and skilled surgical technique, laparoscopic 

repair offers excellent outcomes and should 

be considered the standard of care for these 

challenging urogynecological conditions. 

 

CONCLUSION 

Laparoscopic techniques for managing 

VVFs and ureteric injuries are highly 

effective, with minimal complications and 

favorable long-term outcomes. Late 

presentations are associated with better 

results, highlighting the importance of 

careful timing and appropriate postoperative 

care. MAS continues to redefine the 

management of urogynecological injuries, 

providing significant benefits over 

traditional approaches. 
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