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Abstract  

Background: Repair failure or recurrent fistula is the most common complication of vesicovaginal fistula repair 
procedures. The paper aims to explore determinants of failure in the surgical repair of vesicovaginal fistula at a 
tertiary referral hospital in Indonesia 

Methods and Results:  The retrospective study was conducted at a tertiary referral hospital. 71 medical records 
from vesicovaginal fistula patients were recorded to obtain data such as age, BMI (Body Mass Index), size and 
number of fistulas, obstetric and previous surgical procedures, and previous repair history. The data were analyzed 
descriptively and statistically.  The results showed age (p=0.569, correlation coefficient =0.104), Body Mass Index 
(BMI) (p= 0.104, correlation coefficient = 0.298), fistula size (p=0.230 and correlation coefficient= 0.222), and repeat 
procedure (p= 0.903 and correlation coefficient = 0.022) shows that there is no significant relationship between the 
success of vesicovaginal fistula repair and the fistula size factor (p-value > 0.05), while the etiology of the fistula (p 
= 0.029 and correlation coefficient = 0.502) and the number of fistulas ( p= 0.034 and correlation coefficient = 0.356) 
shows that there is a significant relationship (p-value <0.05). 

Conclusion: Etiology and the number of fistulas were factors related to the success of vesicovaginal fistula repair. 
Health workers need to pay attention to these two factors when treating patients with vesicovaginal fistula to prevent 
repair failure. 
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Introduction  

Repair failure or recurrent fistula is the most common 

complication of vesicovaginal fistula repair procedures.(1) 

Vesicovaginal fistula itself is a condition where there is a 

connection between the bladder and vagina causing continuous 

urine discharge through the vagina.(2) This pathological 

relationship between the bladder and vagina is the most 

common type of genitourinary fistula, as many as 76.57% of 

genitourinary fistulas are vesicovaginal fistulas.(3) Based on the 

cause, vesicovaginal fistulas are divided into two, namely 

obstetric (prolonged labor) and non-obstetric (malignancy, 

hysterectomy, congenital abnormalities, and radiation therapy). 

The wound-healing process plays an important role in the 

pathogenesis of fistulas. The injury process that becomes the 

etiology of vesicovaginal fistula will be followed by tissue 

damage and necrosis.(4) 

The existence of contact or communication between the bladder 

and vagina is not directly life-threatening but can have social 

effects on the patient's quality of life.(2) This condition also 

affects the psychosocial and economic state of the patient's 

family.(5) Management of vesicovaginal fistulas includes 

conservative treatment, such as continuous bladder drainage 

(CBD), catheterization with fulguration of the fistula channel, 

glue injection, platelet-rich plasma (PRP) injection, and 

anticholinergic administration.(6) Operative procedures can 

also be performed with certain indications, and still be the 

primary method for fistula management regardless of the 

etiology.(7) Women who have undergone vesicovaginal fistula 

repair are proven to have improved health quality.(8)  

The success of vesicovaginal fistula repair can be influenced by 

several factors, such as younger age and smaller fistula size are 

closely related to success.(6) Body Mass Index (BMI) also 

contributes to repair success, patients with a normal Body Mass 

Index (BMI) have a greater likelihood of successful repair.(9) 

Higher repair success is achieved in fistula repair due to non-

obstetric or gynecological surgery compared to obstetric 

consequences.(10) The level of difficulty of the surgical 

procedure, the condition and quality of the tissue or scarring 

around the fistula, the anatomical condition of the fistula (the 

size and number of fistulas), and the success of previous repairs 

are also factors that affect the success of repair.(11) Patients with 

a history of previous repair have the potential to develop 

recurrence fistulas.(12) Although the success rate of 

vesicovaginal fistula repair is quite high compared to the failure 

rate, there are still vesicovaginal fistula patients who experience 

repair failure. The paper aims to explore determinants of failure 

in surgical repair of vesicovaginal fistula at a tertiary referral 

hospital in Indonesia 
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Methods  

Types of Research 

This type of research is a retrospective study using medical 

records from 2018 until 2023. This research was conducted at 

East Java, Indonesia, a tertiary referral hospital in Indonesia. 

This research has gone through ethical testing at Dr. Soetomo 

General Academic Hospital with ethical number 

1408/LOE/301.4.2/VII/2023.  

Research Population 

The population of this study is patients diagnosed with 

vesicovaginal fistula undergoing repair surgery at Dr. Soetomo 

General Academic Hospital during the research period. The 

study sample is patients diagnosed with vesicovaginal fistula, 

undergoing repair surgery, and hospitalized and meets the 

inclusion and exclusion criteria. The inclusion criteria in this 

study were complete medical records. Among 71 data recorded, 

as many as 38 patients have undergone repair. Patients with 

successful repair amounted to 22 patients, while 10 patients 

experienced unsuccessful repair. A total of 3 patients did not 

meet the inclusion criteria due to incomplete medical record 

data.  

Data Collection 

Successful repair is defined as total closure of the fistula or no 

urinary incontinence or no complaints of urine leaking into the 

patient after undergoing a vesicovaginal fistula repair procedure 

with a follow-up 1-month post-repair. Data such as age, BMI 

(Body Mass Index), size and number of fistulas, obstetric and 

previous surgical procedures, as well as previous repair history 

were recorded. Successful repair is defined as total closure of 

the fistula or no urinary incontinence or no complaints of urine 

leaking into the patient after undergoing a vesicovaginal fistula 

repair procedure with a follow-up 1-month post-repair. 

Statistical Test 

Univariate and bivariate analyses are used to determine the 

relationship between factors, such as age (<60 years or ≥60 

years), body mass index (underweight, normal, overweight), 

fistula etiology (hysterectomy, other iatrogenic procedure, 

congenital, malignancy), fistula size (<1.5, 1.5-3, >3 cm), fistula 

number (single, multiple), history of previous repair (with 

previous repair, no previous repair) with successful 

vesicovaginal fistula repair. Pearson and contingency 

coefficient bivariate analysis was used to analyze the relation. 

Statistical analyses were considered significant at a P-value less 

than 0.05. 

 

Results 

General data about the fistula  

Based on 71 vesicovaginal fistula patients from January 2019 to 

December 2023 at Dr. Soetomo Regional General Academic 

Hospital, as many as 38 patients have undergone repair. A total 

of 3 data were excluded as their data was incomplete, and data 

of the remaining 32 were analyzed; With details 22 patients 

underwent successful repair procedures, and the remaining 10 

experienced repair failures.  

The patient's age ranged from 20 to 66 years with a mean of 45 

years, thirty patients were less than 60 years old (93.85). Based 

on Body Mass Index (BMI), thirteen patients (40,6%) 

vesicovaginal fistula patients undergoing repair with overweight 

BMI (>25.1 kg/m2), twelve patients (37,5%) with normal Body 

Mass Index (BMI) (18.5 – 25.0 kg/m2), seven patients (21,9%) 

with underweight BMI (< 18.5 kg/m2). A total of nineteen 

patients (59.4%) had fistula etiology due to hysterectomy 

(TAH), two patients (6.3%) due to obstetrics (prolonged labor), 

eight patients (25%) due to iatrogenic (gynecological surgical 

procedures other than TAH), one patient (3.1%) due to 

congenital, two patients (6.3%) due to malignancy. Based on 

fistula size, patients with the largest fistula diameter <1.5 cm 

were twenty-four patients (75%), patients with the largest fistula 

diameter 1.5-3 cm were six patients (18.8%), and fistulas with 

the largest diameter >3cm were two patients (6.3%). Based on 

the number of fistulas, patients with the number of single 

fistulas were 30 patients (93.8%), and patients with multiple 

fistulas were 2 patients (6.3%). Based on repeated repair 

procedure data, patients who had no previous repair history with 

twenty-six patients (81.3%), and patients who had undergone 

previous repair procedures were six patients (18.8%). Data is 

presented in Table 1. 

 

 

Table 1. Patient Characteristics  

Variable Category Frequency (n) Percentage (%) Mean SD 

Age 
<60 years 30 93,8 

45,19 10,805 
≥60 years 2 6,3 

Body Mass 

Index (BMI) 

Underweight (< 18,5 kg/m2) 7 21,9 

23,75 4,787 Normal (18,5 – 25,0 kg/m2) 12 37,5 

Overweight (>25,1 kg/m2) 13 40,6 

Etiology 

Hysterectomy (TAH) 19 59,4 

  

Obstetric (prolonged labor) 2 6,3 

Iatrogenic (gynecological surgery except TAH) 8 25 

Congenital  1 3,1 

Malignancy  2 6,3 

Size of the 

fistula   

The biggest fistula diameter is <1,5 cm 24 75 

1,1853 1,17643 The biggest fistula diameter is 1,5 – 3 cm 6 18,8 

The biggest fistula diameter is >3 cm 2 6,3 

Number of 

Fistula  

Single 30 93,8 
 

 

 Multiple 2 6,3 

No 26 81,3   
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Repeated 

repair 

procedure 

 Yes 6 18,8 

 

Table 2. Determinants of failure on surgical repair of vesicovaginal fistula 

Variable Category 

Repair Outcomes 
P-value 

Correlation 

Coefficient Success Failure 

n % n %   

Age 
<60 years 21 95,5 9 90 

0,569 0,104 
≥60 years 1 4,5 1 10 

Body Mass 

Index (BMI) 

Underweight (< 18,5 kg/m2) 5 22,7 7 20 

0,104 0,298 Normal (18,5 – 25,0 kg/m2) 11 50 12 10 

Overweight (>25,1 kg/m2) 6 27,3 13 70 

Etiology 

Hysterectomy (TAH) 14 63,6 5 50 

0,029* 0,502 

Obstetric (prolonged labor) 0 0 2 20 

Iatrogenic (gynecological surgery except 

TAH) 
7 31,8 1 10 

Congenital  1 4,5 0 0 

Malignancy  0 0 2 20 

Size of the 

fistula   

The biggest fistula diameter is <1,5 cm 18 81,8 6 60 

0,230 0,222 The biggest fistula diameter is 1,5 – 3 cm 2 13,6 3 30 

The biggest fistula diameter is >3 cm 3 4,5 1 10 

Number of 

Fistula  

Single 22 100 8 80 
0,034* 0,356 

Multiple 0 0 2 20 

Repeated 

repair 

procedure 

No 18 81,8 8 80 

0,903 0,022 
 Yes 4 18,2 2 20 

 

 
Age and successful vesicovaginal fistula repair  

Age variables in the <60 years old or non-elderly category were 

more in the group with successful repair procedures (95.5%) 

compared to the ≥60 years or elderly (4.5%) group. 

Unsuccessful repair procedures were also more numerous in the 

group <60 years or non-elderly (90%) compared to the ≥60 

years or elderly (10%) group. The results of Spearman's 

bivariate analysis of the success of vesicovaginal fistula repair 

with age factors showed a p-value of 0.569 and a correlation 

coefficient of 0.104. These results showed that there was no 

significant relationship between the success of vesicovaginal 

fistula repair and age factor (p-value >0.05). 

 

 

Body mass index and successful vesicovaginal fistula repair  

In the variable body mass index (BMI), the normal weight group 

underwent more successful repair procedures (50%) followed 

by the overweight group (27.3%), and underweight (22.7%). 

While unsuccessful repair procedures were more in the 

overweight group (70%), followed by the underweight group 

(10%), and normal (10%). The results of Spearman's bivariate 

analysis p of the success of vesicovaginal fistula repair with the 

Body Mass Index (BMI) factor showed a p-value of 0.104 and 

a correlation coefficient of 0.298. These results showed that 

there was no significant relationship between the success of 

vesicovaginal fistula repair and the Body Mass Index (BMI) 

factor (p-value >0.05). 

 

Etiology and successful vesicovaginal fistula repair  

Based on the etiology of fistula, of the 32 study subjects, the 

most successful repair procedures were obtained in fistulas with 

hysterectomy etiology (TAH) (63.6%), followed by iatrogenic 

causes due to gynecological surgical procedures other than 

hysterectomy (TAH). None of the patients with obstetric 

etiology (prolonged labor) or malignancy had a successful repair 

procedure (0%), unsuccessful repair procedures were also most 

common in the fistula group with hysterectomy etiology (TAH) 

(50%), this might be due to the 32 study subjects with the most 

group was fistulas with hysterectomy etiology (59.45%). The 

results of bivariate analysis of the contingency coefficient 

between the relationship between the success of vesicovaginal 

fistula repair with age factors showed a p-value of 0.029 and a 

correlation coefficient of 0.502. These results show that there is 

a significant relationship between the success of vesicovaginal 

fistula repair and fistula etiology (p-value <0.05). 
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Size of the fistula and successful vesicovaginal fistula repair  

More successful repair procedures were in the largest fistula 

diameter group <1.5 cm (81.8%), followed by the largest fistula 

diameter of 1.5-3 cm (13.6%), and the largest fistula diameter 

>3 cm (4.5%). However, unsuccessful repair procedures were 

also more numerous in the largest fistula diameter group <1.5 

cm (60%), followed by the largest diameter fistula 1.5-3 cm 

(30%), and the largest fistula diameter >3 cm (10%).  The results 

of Spearman's bivariate analysis of the relationship between the 

success of vesicovaginal fistula repair with age factors showed 

a p-value of 0.230 and a correlation coefficient of 0.222. These 

results showed that there was no significant relationship 

between the success of vesicovaginal fistula repair and the 

fistula size factor (p-value >0.05). 

Number of Fistula and successful vesicovaginal fistula 

repair  

Based on the number of fistulas, out of 32 study subjects, there 

were no patients with multiple fistulas with successful repair 

procedures (0%), so all patients with single or single fistulas 

underwent successful repair procedures (100%). While 

unsuccessful repair procedures were also more in the single 

fistula group (80%) than in the multiple fistula group (20%). The 

results of bivariate analysis of the contingency coefficient 

between the relationship between the success of vesicovaginal 

fistula repair with the number of fistula factors showed a p-value 

of 0.034 and a correlation coefficient of 0.356. These results 

show that there is a significant relationship between the success 

of vesicovaginal fistula repair and the number of fistula factors 

(p-value <0.05).  

Repeated repair procedure and successful vesicovaginal 

fistula repair  

Based on the variable of repeated repair procedures, successful 

repair procedures were more in the group that had never 

undergone a repair procedure before (81.8%) compared to the 

group that had undergone a repair procedure before (18.2%). 

While unsuccessful repair procedures were also more in the 

group that had never undergone a repair procedure before 

(80%), compared to the group that had undergone a repair 

procedure before (20%). The results of bivariate analysis of the 

contingency coefficient between the relationship between the 

success of vesicovaginal fistula repair with age factors showed 

a p-value of 0.903 and a correlation coefficient of 0.022. These 

results showed that there was no significant association between 

the success of vesicovaginal fistula repair and repeated repair 

procedures (p-value >0.05). 

 

Discussion 

There was no significant association between patient age and 

repair success.(1) (13) By the results of this study, there is no 

significant relationship between age and repair success. This 

may be related to the pathophysiology of wound healing which 

is very complex. Thus, the influence of these factors does not 

stand alone, there may be the influence of single or more factors 

in one or more individual phases, which contribute to the overall 

outcome of the wound healing process.(14) However, in other 

studies, it was mentioned that patients with younger age and 

smaller fistula size are closely related to the success of fistula 

repair.(6) It may be related to the elderly population or the age 

of >60 years is a major risk factor for impaired wound 

healing.(14) Where wound healing is the main pathophysiology 

of vesicovaginal fistula.(4)  

Vesicovaginal fistula repair patients who have a normal BMI 

(18.5 – 24.9 kg/m2) have a greater likelihood of obstetric fistula 

closure, this is related to a normal BMI needed for the wound 

healing process.(9) Another study mentions patients with higher 

BMI tend to have successful repair procedures with closed 

fistulas.(15) Different results were found in this study, there was 

no significant relationship between the success of vesicovaginal 

fistula repair and Body Mass Index (BMI) factors. 

Corresponding results were obtained in several other 

studies.(16), (17) The absence of significance between Body 

Mass Index (BMI) and the success of vesicovaginal fistula 

repair may be caused because Body Mass Index (BMI) cannot 

distinguish between muscle mass and adipose tissue, so it is not 

accurate in predicting abdominal obesity.(18) 

Based on etiology, fistulas can be caused by obstetrics, such as 

obstructed labor that causes the compression of the baby’s head 

to the pelvis (19) which leads to ischemic necrosis.(20) Other 

etiologies, such as non-obstetrics including iatrogenic 

(hysterectomy), other operations on the pelvic region(21), and 

radiation to the pelvic area,(22) where the success of repair is 

higher in fistulas due to non-obstetrics.(10) Following the 

results of this study, there is a significant relationship between 

etiology and repair success.  

The size of the fistula is a factor that affects the success of 

repair.(11), (6), (1) The opposite result was obtained in this study, 

there was no significant relationship between fistula size and 

repair success. The size of the fistula is not a significant factor 

for the successful repair.(23), (24), (13) This might be due to 

fistulas with large sizes can also be closed with repair 

procedures.(13) 

Anatomical conditions of fistulas such as fistula size are factors 

that influence the success of repair.(5), (1), (25) (26), (27) 

According to the results of this study, there is a significant 

relationship between fistula size and repair results. The success 

of repair is related to the level of difficulty of tissue mobilization 

and to achieving tension-free repair in multiple fistulas(1), 

where tension-free repair is the most important principle in 

vesicovaginal fistula repair.(28), (29) The highest probability of 

achieving repair success is on the first repair attempt.(30), (6) 

This mechanism is related to increased repair difficulties due to 

trauma caused by previous repair procedures can cause ischemia 

and tissue devitalization which leads to massive adhesions and 

fibrosis.(27) Different results were obtained in this study, where 

there was no significant relationship between repeated repair 

procedures and repair success. A similar result was also 

conducted in other studies, that there is no significant 

relationship between previous repair and successful 

vesicovaginal fistula repair.(19), (7) This may be related to 

several other surgical factors that affect the repair procedure, 

such as proper preoperative evaluation, extensive exposure of 

fistulas to surrounding tissue, tension-free closure, excision of 

all fibrous tissue, keeping suture marks dry and uninfected, and 

not putting excessive strain on the vaginal mucosa to dry 

space.(25) 

 

Conclusion: 

Etiology and the number of fistulas are factors related to the 

success of vesicovaginal fistula repair. Other factors such as age, 

Body Mass Index (BMI), fistula size, and repeated repair 
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procedures are not significantly related to the success of 

vesicovaginal fistula repair. Health workers need to pay 

attention to these two factors when treating patients with 

vesicovaginal fistula to prevent repair failure. 

Acknowledgments: Thank to Universitas Airlangga for 

supporting this research 

 Sources of Funding: Self-funding  

Disclosure and conflicts of interest: There is no conflict of 

interest 

 

References  

1. Zhou L, Yang TX, Luo DY, Chen SL, Liao BH, Li H, et 

al. Factors Influencing Repair Outcomes of Vesicovaginal 

Fistula: A Retrospective Review of 139 Procedures. Urol Int. 

2017;99(1):22–8.  

2. Malik MA, Sohail M, Malik MTB, Khalid N, Akram A. 

Changing trends in the etiology and management of 

vesicovaginal fistula. Int J Urol. 2018;25(1):25–9.  

3. Shrestha DB, Budhathoki P, Karki P, Jha P, Mainali G, 

Dangal G, et al. Vesico-Vaginal Fistula in Females in 2010–

2020: a Systemic Review and Meta-analysis. Reprod Sci. 

2022;29(12):3346–64.  

4. Hoffman BL, Schorge JO, Bradshaw KD, Halvorson 

LM, Schaffer JI, Corton MM. Williams Gynecology. 2016. 577 

p.  

5. Kayondo M, Wasswa S, Kabakyenga J, Mukiibi N, 

Senkungu J, Stenson A, et al. Predictors and outcome of 

surgical repair of obstetric fistula at a regional referral 

hospital, Mbarara, western Uganda. BMC Urol. 

2011;11(1):23.  

6. Rajaian S, Pragatheeswarane M, Panda A. 

Vesicovaginal fistula: Review and recent trends. Indian J Urol 

[Internet]. 2019;35(4):250–8. Available from: 

https://pubmed.ncbi.nlm.nih.gov/31619862 

7. Huang WC, Zinman LN, Bihrle W. Surgical repair of 

vesicovaginal fistulas. Urol Clin North Am. 2002;29(3):709–

23.  

8. Dawn K, Jennifer H T, Angela M B, Benjamin H C, 

Ennet C, Margaret M, et al. Continence, quality of life, and 

depression following surgical repair of obstetric vesicovaginal 

fistula: a cohort study. Obstet Gynecol. 2019;126(7):926–34.  

9. Kumsa Meikena H, Bihon AM, Serka S. Predictors and 

outcomes of surgical repair of obstetric fistula at Mekelle 

Hamlin Fistula Center, Northern Ethiopia. Int Urogynecol J. 

2023;(0123456789).  

10. Ara R, Amin ATMN, Hoque MS, Kasem SB. 

Characteristics and surgical success of patients presenting for 

repair of genitourinary Fistula in VVF center of a tertiary 

hospital. Bangladesh J Obstet Gynecol. 2016;31(1):34–9.  

11. Bernard L, Giles A, Fabiano S, Giles S, Hudgins S, 

Olson A, et al. Predictors of Obstetric Fistula Repair Outcomes 

in Lubango, Angola. J Obstet Gynaecol Canada. 

2019;41(12):1726–33.  

12. Mazuran B, Hrkac A, Habek D. Impact of the surgical 

approach, considering Goh classification, on long-term results 

in patients with vesicovaginal fistula repair. African J Urol. 

2022;28(1):4–9.  

13. Frajzyngier V, Ruminjo J, Barone MA. Factors 

influencing urinary fistula repair outcomes in developing 

countries: A systematic review. Am J Obstet Gynecol. 

2012;207(4):248–58.  

14. Guo S, Dipietro LA. Factors Affecting Wound Healing. 

2010;(Mc 859):219–29.  

15. Streit–Ciećkiewicz D, Nowakowski Ł, Grzybowska ME, 

Futyma K. Predictive value of classification systems and single 

fistula-related factors in surgical management of vesicovaginal 

fistula. Neurourol Urodyn. 2021;40(1):529–37.  

16. Oakley SH, Brown HW, Greer JA, Monica L, Adelowo 

A, Yurteri-kaplan L, et al. HHS Public Access. 2016;(April 

2013).  

17. Lee D, Dillon BE, Lemack GE, Zimmern PE. Long-term 

functional outcomes following nonradiated vesicovaginal 

repair. J Urol. 2014;191(1):120–4.  

18. Pray R, Riskin S. The History and Faults of the Body 

Mass Index and Where to Look Next: A Literature Review. 

Cureus. 2023;15(11).  

19. Wall LL. A Framework for Analyzing the Determinants 

of Obstetric Fistula Formation. Stud Fam Plann. 

2012;43(4):255–72.  

20. Neilson JP, Lavender T, Quenby S, Wray S. Obstructed 

labour. Br Med Bull. 2003;67:191–204.  

21. Bonifant H, Holloway S. A review of the effects of 

ageing on skin integrity and wound healing. 2019;(March).  

22. Chinthakanan O, Sirisreetreerux P, Saraluck A. 

Vesicovaginal Fistulas: Prevalence, Impact, and Management 

Challenges. Med. 2023;59(11):1–12.  

23. Loposso M, Hakim L, Ndundu J, Lufuma S, Punga A, 

Ridder D De. Predictors of Recurrence and. Urology. 2016;  

24. Raassen TJIP, Verdaasdonk EGG, Vierhout ME. 

Prospective results after first-time surgery for obstetric fistulas 

in East African women. Int Urogynecol J. 2008;19(1):73–9.  

25. Ayed M, Atat R El, Hassine L Ben, Sfaxi M, Chebil M, 

Zmerli S. Prognostic factors of recurrence after vesicovaginal 

fistula repair. Int J Urol. 2006;13(4):345–9.  

26. Roenneburg ML, Genadry R, Wheeless CR. Repair of 

obstetric vesicovaginal fistulas in Africa. Am J Obstet Gynecol. 

2006;195(6):1748–52.  

27. Ajaved A. Doctor ! Will I be dry ? Factors determining 

recurrence after vesicovaginal fistula repair. 

2015;65(September):954–8.  

28. Mellano EM, Tarnay CM. Management of 

genitourinary fistula. Curr Opin Obstet Gynecol. 

2014;26(5):415–23.  

29. Ghoniem GM, Warda HA. The management of 

genitourinary fistula in the third millennium. Arab J Urol. 

2014;12(2):97–105.  

30. Stamatakos M, Sargedi C, Stasinou T, Kontzoglou K. 

Vesicovaginal fistula: diagnosis and management. Indian J 

Surg [Internet]. 2012/12/14. 2014 Apr;76(2):131–6. Available 

from: https://pubmed.ncbi.nlm.nih.gov/24891778 

 


