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Purpose. To investigate the incidence of rectovaginal fistulas following
minimally invasive colorectal surgeries and the outcomes of treating these
fistulas with two-stage operations in our institute.

Methods. We retrospectively reviewed patients experiencing rectovaginal
fistulas as complications from minimally invasive colorectal surgeries for
rectal cancer from 2010 to 2021. The patients’ demographic, histopatho-
logical, and perioperative data were collected from electronic medical re-
cords. All patients with rectovaginal fistulas underwent a two-stage oper-
ation, that is, a routine diversion stoma followed by a definite repair if the
rectovaginal fistula persisted. Surgical outcomes were analyzed according
to each repair method.

Results. Seventeen patients with rectovaginal fistulas were recruited, re-
presenting an incidence of 4.3% (N = 17/400) in our institute. The mean
age was 58.7 years. The fistulas were complications from laparoscopic
surgeries and robotic surgeries for rectal cancer in 11 and 6 patients re-
spectively. Fourteen patients (82.4%) were successfully treated with the
proposed two-stage operation. Six patients received only diversion stoma
without definite repair, and five had resolution of the fistulas. Eight pa-
tients underwent subsequent transvaginal repair, and six had no recurrence.
Three patients who underwent either a transanal or transabdominal repair
had no recurrent rectovaginal fistulas.

Conclusions. The two-stage surgical strategy for rectovaginal fistulas, had
an excellent success rate of 82.4%. A substantial proportion of patients
may benefit from stoma alone. However, a subsequent definite repair is re-
quired in most patients.

[J Soc Colon Rectal Surgeon (Taiwan) 2023,34:128-136]

rectovaginal fistula (RVF) is an abnormal epi-
helial connection between the rectum and va-
gina. An RVF may present with flatus passage from
the vagina, fecal incontinence, irritation of the vulva,
and urinary incontinence. Only a minority of the pa-

tients are asymptomatic. An RVF usually results from
diverticular disease, inflammatory bowel disease
(IBD), surgery, or injury. Although the most common
cause of RVFs is reported to be related to obstetric in-
juries,1 the incidence in modernized countries has de-

Received: December 24, 2022.

Accepted: May 16, 2023.

Correspondence to: Dr. Jin-Tung Liang, Division of Colorectal Surgery, Department of Surgery, National Taiwan University Hospital,
No. 7, Zhongshan S. Rd., Zhongzheng Dist., Taipei 100225, Taiwan. Tel: 886-2-2312-3456; E-mail: jintung@ntu.edu.tw

128



Vol. 34, No. 3

A Two-staged Operation Strategy for Rectovaginal Fistula 129

creased to only 0.2 per 1,000 deliveries.” Nonethe-
less, this condition also occurs after colorectal sur-
geries. The reported incidence of RVFs after colo-
rectal resection is reported at 1.6-9.9%.>° RVFs are a
debilitating condition as they affect the patients’ qu-
ality of life, sexual activity, and psychological condi-
tion.””

Treating RVFs is a challenge for surgeons because
the procedures are complex, and the results may vary
according to the location, size, etiology, condition of
the surrounding tissue, and patients’ comorbidities.!”
There are several repair methods for RVFs. The main
three categories are the local repair, muscle transposi-
tion, and transabdominal approach.!' The local repair
strategy has three major approaches: transanal, trans-
vaginal, and transsphincteric. Among these options,
the transanal advancement flap (TRAF) is endorsed
by most surgeons, has a relatively good initial success
rate,''? and is supported by the American Society of
Colon and Rectal Surgeons (ASCRS).!* The trans-
vaginal approach is also a feasible method that shows
overall good results comparable to the transanal ap-
proach.'®!"14 The muscle transposition is used in more
complex or recurrent RVFs. Finally, the transabdo-
minal approach is typically used for proximally located
RVFs.

Another issue for RVF repair is whether a diver-
sion stoma should be performed. Some studies have
shown that a diversion stoma did not improve RVF
resolution.!®> Others have described a possibility of
spontaneous RVF closure of after stoma creation.>!!"16
RVFs occurring after colorectal surgery are often
caused by anastomotic leakage and inadvertent in-
jury to the rectovaginal septum. Thus, diversion stoma
is frequently performed for RVFs in our hospital to
enable patients to return to oral feeding as soon as
possible. Definitive repair would be performed later
if spontaneous closure of the fistula did not occur.
To date, the operative strategies for rectovaginal
fistulas are based on the fistula size, location, pres-
ence of sphincteric defect, and etiology.!” In the era
of minimally invasive colorectal surgeries, we aimed
to examine the incidence of RVFs following these
operations and the outcomes of our two-stage oper-
ation.

Materials and Methods

In this retrospective study, we reviewed the elec-
tronic medical records of patients who underwent sur-
geries for RVFs at the National Taiwan University
Hospital, a tertiary center in Taiwan, from January
2010 to December 2021. We included patients whose
RVFs were considered complications from previous
laparoscopy or robot-assisted minimally invasive co-
lorectal surgeries. Patients with inflammatory bowel
disease, diverticulitis, or other causes of RVF were
excluded.

Patient demographic data, such as age, BMI, Charl-
son comorbidity index (CCI), smoking, perioperative
chemotherapy, radiotherapy, receiving immunosup-
pressants, histology, TNM staging, location of the tu-
mor, lymphovascular space invasion (LVSI), peri-
neural invasion (PNI), size and location of the fistula,
postoperative anal tube use, and the operation method
were retrieved. The size of a fistula is considered
small if the diameter was < 2 c¢m, and large if the dia-
meter was > 2 cm.'® The location of a fistula is high if
it was located just next to the cervix, low if it was lo-
cated just above the dentate line and the vaginal open-
ing inside the vaginal fourchette, and medium if it was
between these landmarks. "’

In our institute, the management process for pa-
tients with RVFs was as follows. A patient presenting
with symptoms compatible with RVFs such as stool or
flatus from vagina would be evaluated for surgery. A
digital rectal examination would be performed in the
clinic. If the RVF was considered complex or in a high
location, computed tomography (CT) of the fistulo-
gram or lower GI series would be performed. In the
CT fistulogram, water-soluble contrast medium with a
1:10 dilution was injected via the anus until the entire
rectum was filled before the CT was performed. In the
lower GI series, barium contrast medium was used be-
fore the radiography was performed. Prophylactic an-
tibiotics to cover anaerobic pathogens were adminis-
tered after the diagnosis of RVF was made and con-
tinued until the operation for stoma creation. Either
ileostomy or colostomy was performed for diversion.
After several months, the patient would undergo an-
other imaging evaluation. If the RVF had spontane-
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ously closed, then stoma closure would be performed.
Otherwise, a fistula repair would be performed. Based
on the characteristics of the fistula, the surgical ap-
proach was selected at the discretion of the surgeon.
The transvaginal approach was usually the first to be
considered for low- and medium-positioned RVFs. A
vaginal flap would be created to expose the rectal
opening. Primary closure with interrupted suture of
the rectal opening and closing of the vaginal mucosa
after trimming the vaginal opening would be performed.
The surgical procedure is illustrated in Fig. 1. Stoma
closure would be performed if there was no residual

Fig. 1. Transvaginal approach repair of a rectovaginal fis-
tula. (a) A malleable probe is passed through the fis-
tula tract for identification of the openings. (b) The
rectovaginal septum is closed with interrupted su-
ture followed by closing the vaginal mucosa.

RVF on imaging at a follow-up several months later.
After the two-stage operation, any occurrence of typi-
cal RVF symptoms was considered recurrence. If no
recurrence was documented, RVF repair would be
considered resolved, and the resolution rate would be
analyzed according to each repair method. SPSS soft-
ware ver.26 (IBM, Armonk, NY, USA) was used for
statistical analysis and calculation.

Results

Between 2010 and 2021, 20 patients underwent
surgeries for treating RVFs. Among them, one had an
RVF that was related to diverticular disease and was
excluded. The other 19 patients underwent colorectal
surgeries before symptoms of rectovaginal fistulas
were noticed. Seventeen of them underwent either la-
paroscopy or robot-assisted minimally invasive sur-
geries. During this study period, there were 400 fe-
male patients who underwent rectal surgeries. Thus,
the estimated incidence of RVFs after minimally inva-
sive rectal surgery was 4.3% (N = 17/400). Among the
400 patients, 277 patients received laparoscopic sur-
gery and 123 patients received robotic assisted sur-
gery. The patient selection process is shown in Fig. 2.

The mean age was 58.7-year-old and BMI was
23.8 kg/m?. The median CCI, used to evaluate the se-
verity of comorbidities, was 4. Most of the tumors

RVF related to
diverticular disease

RVF operation in NTUH
2010-2021
N=20

Success rate: 83.3% (5/6)

Success rate: 75% (6/8)

N=1
Previous open surgery
N=20 .. . .
RVF after minimal invasive
colorectal surgery
N=17
. . Transanal and
Stoma alone Transvaginal repair ) .

N=6 N=8 transabdominal repair

N=3
Success rate: 100% (3/3)

Fig. 2. Patient selection flowchart. NTUH, National Taiwan University Hospital; RVF, rectovaginal fistula.
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were located in the middle rectum, and the mean dis-
tance above the anal verge (AAV) was 6.4 cm. Of the
six patients who received chemotherapy, two received
concurrent chemoradiotherapy (CCRT) before the
surgery, while the other four received adjuvant che-
motherapy during the follow-up period. Most patients
received laparoscopic surgeries. The adenocarcinoma
was the most common histological diagnosis. Only
one patient had high-risk features, that is, LVSI and
PNI. The tumors were mostly in stage [ (56.3%). The
RVFs were mostly small (82.3%) and in the medium
location. The patients’ characteristics are shown in
Table 1.

All patients underwent stoma creation. Eleven of
them received definite repair of fistula. Six patients
did not receive definite repair because the subsequent
fistulography showed RVF resolution. The mean time
from stoma creation to definite repair was 6.5 months.
Three patients did not undergo stoma closure, and
none of them showed residual RVFs on imaging. One
patient still had anastomotic leakage without RVF.
Another patient had end-stage Parkinsonism and was
bedridden; thus, stoma closure was not deemed appro-
priate. Another patient had an anastomotic stricture;
therefore, stoma closure was not recommended. The
mean time from definite repair to stoma closure was
7.43 months. RVF recurrence was still noticed in three
patients (17.6%). Among these, one did not receive
definite repair of the fistula. Other two patients re-
ceived transvaginal repair. Three patients who under-
went either transanal or transabdominal repair showed
no recurrence of RVF. The mean time to recurrence is
shown to be 14 months. The outcomes of two-staged
RVF repair strategy are shown in Table 2. The clinical
details of the three patients with recurrent RVFs are
presented in Table 3.

Discussion

An RVF after colorectal surgery is a challenge for
surgeons. The patient may suffer from poor quality of
life and impaired social activity.”” However, the in-
convenience of living with RVFs could be reversed by
surgical management, reducing stool incontinence and

Table 1. Patients’ characteristics

Number (percentage)/

Mean + SD
Demographic data

Age (year) 58775
BMI (kg/m®) 23.8+5.0
ccr? 4+1
Tumor location (AAV® cm) 6.4+3.1
Chemotherapy

Yes 6 (35.3%)

No 11 (64.7%)
Radiation

Yes 2 (11.8%)

No 15 (88.2%)

Histopathological characteristics

Histology

Adenocarcinoma 15 (88.2%)

Squamous cell carcinoma 1 (5.9%)
Gastrointestinal stromal tumor 1(5.9%)
Pathology T stage®
T1 3 (18.8%)
T2 10 (62.5%)
T3 3 (18.8%)
Pathology N stage®

NO 9 (56.3%)

Nla 1(6.3%)

Nlc 1 (6.3%)

N2a 5(31.3%)
TNM stage®

I 9 (56.3%)

A 1(6.3%)

1A 1(6.3%)

1B 5(31.3%)
LvSI

Yes 1(7.7%)

No 12 (92.3%)
PNI®

Yes 1(7.7%)

No 12 (92.3%)

Rectal operation details
Operation method
Laparoscopic (N =277)
Robot assisted (N = 123)
Blood loss (ml)
Operation time (min)
Rectovaginal fistula characteristics
Location
High
Medium
Low
Size of fistula
Small
Large

11/277 (3.9%)
6/123 (4.8%)
163.3 £75.2
317.6 £ 64.6

0 (0%)
10 (58.8%)
7 (41.2%)

14 (82.3%)
3 (17.7%)

* Charlson comorbidity index, ® Above anal verge, © AJCC 7t
edition, ¢ Lymphovascular space invasion, © Perineural invasion.
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improving quality of life.* Therefore, surgeons should
endeavor to help patients solve this complication. The
incidence of RVFs after colorectal surgeries has been

Table 2. Outcomes of two-staged RVF repair strategy

Number (percentage)/

Mean + SD
Repair method
Transvaginal 8 (47.1%)
Transanal 1(5.9%)
Transabdominal 2 (11.7%)
No definite repair 6 (35.3%)
Recurrence
Yes 3 (17.6%)
Transvaginal repair 2
No definite repair 1
No 14 (82.4%)
Closure stoma
Yes 14 (82.4%)
No 3 (17.6%)

Resolution rate by repair method

Transvaginal 6/8 (75%)
Transanal 1/1 (100%)
Transabdominal 2/2 (100%)

Time to RVF recurrence (month) 14.0+9.2

Table 3. Summary of patients with recurrent rectovaginal fistulas

reported at 1.6-9.9%. In our hospital, 400 female pa-
tients underwent minimally invasive surgeries for rec-
tal cancer between 2010 and 2021. The incidence of
RVFs as complications of these procedures was 4.3%.
Several risk factors are related to the incidence of RVF,
including larger tumor size, neoadjuvant therapy, intra-
operative blood loss > 200 ml, and concomitant hys-
terectomy or oophorectomy. In our study, only two
patients had received neoadjuvant therapy. In addi-
tion, most of our patients only had stage I malignancy,
suggesting that RVFs are not limited to advanced-
stage colorectal cancer. Thus, an intraoperative tech-
nique for preserving the rectovaginal septum is cru-
cial. The double stapling technique (DST), frequently
used in rectal cancer surgery in modern days, is also
associated with RVFs.?'% In our hospital, the DST is
routinely used for low anterior resection. Considering
the possibility of RVFs, we kept the distal rectal stump
away from the posterior vaginal wall as far as possible
and made sure the entire circumference of the DST
device was visible before firing. The stapler pin was
better passed through the posterior transection line, as
previously suggested.?*

Case

1 2 3
Age 45 67 61
Chemotherapy Yes No Yes
Radiotherapy No No No
Rectal operation method Laparoscopic Robotic Robotic
Repair method Transvaginal Transvaginal No definite repair
Tumor location (AAV cm) 6 8 5
Histology Adenocarcinoma GIST Adenocarcinoma
Tumor stage (TNM staging) 111B NA 111B
Rectovaginal fistula location Medium Medium Medium
Rectovaginal fistula size Small Small Small
Stoma closure Yes Yes Yes
Time to recurrence (month) 35 4 3

Management after recurrence

Others

Loop stoma and transvaginal repair.
Stoma was closed after 2 years, and
no RVF was observed.

Patient had synchronous colon
cancer, and right hemicolectomy was
performed in the first operation.
Local recurrence occurred after 6
years.

Loop stoma and transvaginal repair.
Stoma was closed after 5 months,

and no RVF was observed.

The patient tolerated
the symptoms.
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In recent years, robotic surgery for rectal cancer
has become popular because of its advantages in dis-
secting deep pelvic tissue.* In our study, we observed
several RVF cases in the robotic surgery group, though
there is no significant difference in occurrence of RVF
between laparoscopic group and robotic group (3.9%
vs. 4.8%, p > 0.05). Although several randomized
controlled trials have compared laparoscopy and ro-
botic surgeries for rectal cancer, RVFs as a complica-
tion were usually not explored. In a retrospective co-
hort study, the occurrence of RVFs did not differ be-
tween the laparoscopic (0.5%) and robotic groups
(0.3%).2® We speculate that robotic surgery enables
surgeons to have a better view of pelvic anatomy. Thus,
more aggressive dissection is achievable, unfortu-
nately, results in RVFs.

Diversion stoma is routinely performed at our hos-
pital. However, a literature review showed that fecal
diversion did not increase the rectovaginal fistula clo-
sure rate.!*2”2® Nonetheless, these articles are retro-
spective in nature, and bias could not be avoided. Pa-
tients with larger and more complex fistulas are more
likely to undergo stoma creation. In contrast, Komori
et al. proposed a particular type of RVFs that could be
treated with diversion alone with a success rate of
71.4%.%° Zheng et al. also found that 15 of 21 patients
recovered from stomas alone without additional sur-
gery. Our study also showed that 5 of 17 (29.4%) pa-
tients with stomas alone had RVF resolution. Fu et al.
proposed that diversion stoma should be advised if the
fistula is large and high, related to low anterior resec-
tion, or if the first repair attempt has failed.”” Lohsiriwat
et al. also provided a treatment algorithm for the man-
agement of RVFs after colorectal cancer surgeries and
the conditions of diversion stoma. In our opinion, cre-
ation of stomas enables patients to return to normal
daily activities. Controlled stool passage into the stoma
bag may also increase the patients’ willingness to con-
sume food. A proportion of patients may require ad-
juvant chemotherapy after surgery. Hence, nutritional
status is critical in these patients.

Several repair methods for treating RVFs have
been proposed. They can be categorized into local re-
pair, muscle transposition repair, and transabdominal
repair. An appropriate repair method depends on the

size and location of the fistula.?’** When the fistula is
low, repair could be performed locally using either a
transvaginal or transanal approach. The transabdo-
minal approach is suitable for a higher RVF. Some
studies have reported a better initial success rate for
muscle repair.>® Other studies reported similar out-
comes.'*?7 In a systemic review, local repair has the
success rate of 70-80%.3' However, in these studies,
the etiologies of RVFs were diverse or related to Crohn’s
disease. Treatment outcomes focusing on RVFs after
rectal cancer surgeries are limited. Woo et al. reported
a 30% success rate of primary repair and a 50% suc-
cess rate when combined with a diversion stoma. How-
ever, this repair method was not documented in that
study.*? In the definite repair group of our study, 9 out
of 11 patients (81.8%) had resolution of RVFs. Spe-
cifically, in the local repair group, 7 of 9 patients
(77.8%) no longer suffered from RVFs within the fol-
low-up period. From the literature, the initial success
rate of local repair is around 33-66.7%.!%-27-33

If the rectovaginal fistula is low or medium, the
transvaginal approach is preferred in our hospital. Al-
though the transvaginal approach is more used in gy-
necological procedures, it has advantages in exposing
the fistula tract. In our study, eight patients received
the transvaginal two-layer suture, and six of those
(75%) achieved resolution of RVFs. Rahman et al. de-
scribed transvaginal purse string repair for obstetric
injury-related RVFs, and the cure rate reached 100%
in 39 patients.'* Bhome et al. proposed a flapless trans-
vaginal repair that only requires less operative time,
with a healing rate of 67%.** Thayalan et al. suggested
that RVFs were cured by transvaginal primary closure
in 38 of 41 patients (92.7%) with minimal complica-
tions.> These studies have verified that the transva-
ginal approach is safe and effective.

Conclusion

In this study, the incidence of rectovaginal fistulas
after minimally invasive colorectal surgeries was 4.3%.
Stoma creation alone led to a resolution rate of 29.4%.
Subsequent repair, including the transvaginal, trans-
anal, or transabdominal approaches, resulted in an
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overall good success rate (82.4%). In our view, the
transvaginal approach — demonstrating 75% RVFs
resolution rate — should be advocated in low- or me-
dium-positioned RVFs due to its excellent exposure to
the fistula.

Source of Financial Support

None.

Declarations of Interest

None.

References

1. Debeche-Adams TH, Bohl JL. Rectovaginal fistulas. Clinics
in Colon and Rectal Surgery 2010;23(2):99-103.

2. Trovik J, Thornhill HF, Kiserud T. Incidence of obstetric fis-
tula in Norway: a population-based prospective cohort study.
Acta Obstetricia et Gynecologica Scandinavica 2016;95(4):
405-10.

3. Zheng H, Guo T, Wu Y, Li C, Cai S, Liu F, Xu Y. Recto-
vaginal fistula after low anterior resection in Chinese patients
with colorectal cancer. Oncotarget 2017;8(42):73123-32.

4. Kosugi C, Saito N, Kimata Y, Ono M, Sugito M, Ito M, Sato
K, Koda K, Miyazaki M. Rectovaginal fistulas after rectal
cancer surgery: incidence and operative repair by gluteal-fold
flap repair. Surgery 2005;137(3):329-36.

5. Watanabe J, Ota M, Kawaguchi D, Shima H, Kaida S, Osada
S, Kamimukai N, Kamiya N, Ishibe A, Watanabe K,
Matsuyama R, Akiyama H, Ichikawa Y, Oba M, Endo I. Inci-
dence and risk factors for rectovaginal fistula after low ante-
rior resection for rectal cancer. International Journal of Colo-
rectal Disease 2015;30(12):1659-66.

6. Matthiessen P, Hansson L, Sjodahl R, Rutegérd J. Anasto-
motic-vaginal fistula (AVF) after anterior resection of the rec-
tum for cancer--occurrence and risk factors. Colorectal Dis-
ease: The Official Journal of the Association of Coloproc-
tology of Great Britain and Ireland 2010;12(4):351-7.

7. Iglay K, Bennett D, Kappelman MD, Thai S, Aldridge M,
Karki C, Cook SF. A systematic review of the patient burden
of Crohn’s disease-related rectovaginal and anovaginal fistu-
las. BMC Gastroenterology 2022;22(1):36.

8. Touhidi Nezhad F, Jalali R, Karimi F. Women’s experiences
of rectovaginal fistula: an ethno-religious experience. BMC
Women's Health 2020;20(1):130.

10.

12.

13.

15.

16.

17.

18.

19.

20.

21.

Weston K, Mutiso S, Mwangi JW, Qureshi Z, Beard J, Venkat
P. Depression among women with obstetric fistula in Kenya.
International Journal of Gynecology & Obstetrics 2011;
115(1):31-3.

Pinto RA, Peterson TV, Shawki S, Davila GW, Wexner SD.
Are there predictors of outcome following rectovaginal fis-
tula repair? Diseases of the Colon and Rectum 2010;53(9):
1240-7.

. Falih Noori I. Rectovaginal fistulas, outcomes of various sur-

gical repair and predictive factors of healing success. A retro-
spective cohort study of 40 cases. International Journal of
Surgery Open 2021;32:100335.

Ozuner G, Hull TL, Cartmill J, Fazio VW. Long-term analy-
sis of the use of transanal rectal advancement flaps for com-
plicated anorectal/vaginal fistulas. Diseases of the Colon and
Rectum 1996;39(1):10-4.

Vogel JD, Johnson EK, Morris AM, Paquette IM, Saclarides
TJ, Feingold DL, Steele SR. Clinical practice guideline for
the management of anorectal abscess, fistula-in-ano, and rec-
tovaginal fistula. Diseases of the Colon & Rectum 2016;
59(12):1117-33.

. Rahman MS, Al-Suleiman SA, El-Yahia AR, Rahman J. Sur-

gical treatment of rectovaginal fistula of obstetric origin: a re-
view of 15 years’ experience in a teaching hospital. Journal of
Obstetrics and Gynaecology 2003;23(6):607-10.

Lambertz A, Liiken B, Ulmer TF, Bohm G, Neumann UP,
Klink CD, Krones CJ. Influence of diversion stoma on surgi-
cal outcome and recurrence rates in patients with rectova-
ginal fistula — a retrospective cohort study. International
Journal of Surgery 2016;25:114-7.

Lamazza A, Fiori E, Sterpetti AV, Schillaci A, De Cesare A,
Lezoche E. Endoscopic placement of self-expandable metal-
lic stents for rectovaginal fistula after colorectal resection: a
comparison with proximal diverting ileostomy alone. Surgi-
cal Endoscopy 2016;30(2):797-801.

Ryoo SB, Oh HK, Ha HK, Han EC, Kwon YH, Song I, Moon
SH, Choe EK, Park KJ. Outcomes of surgical treatments for
rectovaginal fistula and prognostic factors for successful clo-
sure: a single-center tertiary hospital experiences. Ann Surg
Treat Res 2019;97(3):149-56.

Arrowsmith SD, Barone MA, Ruminjo J. Outcomes in obstet-
ric fistula care: a literature review. Current Opinion in Ob-
stetrics & Gynecology 2013;25(5):399-403.

Rothenberger DA, Goldberg SM. The management of recto-
vaginal fistulae. The Surgical Clinics of North America 1983;
63(1):61-79.

Leroy A, Azais H, Giraudet G, Cosson M. Quality of life and
symptoms before and after surgical treatment of rectovaginal
fistula. Progres en Urologie: Journal de I’Association Fran -
caise d’urologie et de la Societe Francaise d 'urologie 2017,
27(4):229-37.

Baran JJ, Goldstein SD, Resnik AM. The double-staple tech-
nique in colorectal anastomoses: a critical review. The Ameri-
can Surgeon 1992;58(4):270-2.



Vol. 34, No. 3

A Two-staged Operation Strategy for Rectovaginal Fistula

135

22.

23.

24.

25.

26.

27.

28.

29.

Nakagoe T, Sawai T, Tuji T, Nanashima A, Yamaguchi H,
Yasutake T, Ayabe Y. Successful transvaginal repair of a
rectovaginal fistula developing after double-stapled anasto-
mosis in low anterior resection: report of four cases. Surgery
Today 1999;29(5):443-5.

Rex JC Jr, Khubchandani IT. Rectovaginal fistula: complica-
tion of low anterior resection. Diseases of the Colon and Rec-
tum 1992;35(4):354-6.

Lohsiriwat V, Jitmungngan R. Rectovaginal fistula after low
anterior resection: prevention and management. World J Gas-
trointest Surg 2021;13(8):764-71.

Park EJ, Baik SH. Robotic surgery for colon and rectal can-
cer. Current Oncology Reports 2016;18(1):5.

Lei X, Yang L, Huang Z, Shi H, Zhou Z, Tang C, Li T. No
beneficial effect on survival but a decrease in postoperative
complications in patients with rectal cancer undergoing ro-
botic surgery: a retrospective cohort study. BMC Surgery
2021;21(1):355.

FulJ, Liang Z, Zhu Y, Cui L, Chen W. Surgical repair of rec-
tovaginal fistulas: predictors of fistula closure. International
Urogynecology Journal 2019;30(10):1659-65.

Penninckx F, Moneghini D, D'Hoore A, Wyndaele J, Coremans
G, Rutgeerts P. Success and failure after repair of rectova-
ginal fistula in Crohn’s disease: analysis of prognostic fac-
tors. Colorectal Disease: The Official Journal of the Associa-
tion of Coloproctology of Great Britain and Ireland 2001;
3(6):4006-11.

Komori K, Kinoshita T, Oshiro T, Ouchi A, Ito S, Abe T,

30.

31.

32.

33.

34.

35.

Senda Y, Misawa K, Ito Y, Natsume S, Higaki E, Okuno M,
Hosoi T, Nagao T, Kunitomo A, Oki S, Takano JIN, Suenaga
Y, Maeda S, Dei H, Numata Y, Shimizu Y. Surgical strategy
for rectovaginal fistula after colorectal anastomosis at a
high-volume cancer center according to image type and co-
lonoscopy findings. Anticancer Research 2019;39(9):5097.
Séderqvist EV, Cashin PH, Graf W. Surgical treatment of
rectovaginal fistula—predictors of outcome and effects on
quality of life. International Journal of Colorectal Disease
2022;37(7):1699-707.

Zhu YF, Tao GQ, Zhou N, Xiang C. Current treatment of
rectovaginal fistula in Crohn’s disease. World Journal of Gas-
troenterology 2011;17(8):963-7.

Woo IT, Park JS, Choi GS, Park SY, Kim HJ, Lee HJ. Optimal
strategies of rectovaginal fistula after rectal cancer surgery.
Ann Surg Treat Res 2019;97(3):142-8.

Studniarek A, Abcarian A, Pan J, Wang H, Gantt G, Abcarian
H. What is the best method of rectovaginal fistula repair? A
25-year single-center experience. Techniques in Coloproc-
tology 2021;25(9):1037-44.

Bhome R, Monga A, Nugent KP. A transvaginal approach to
rectovaginal fistulae for the colorectal surgeon: technical notes
and case series. Tech Coloproctol 2018;22(4):305-11.
Thayalan K, Krause H, Goh J. A retrospective case series on
transvaginal repair of rectovaginal fistula performed by a
urogynaecology operative team in Australia. Australian and
New Zealand Journal of Obstetrics and Gynaecology 2022;
62(2):263-7.



136 Rrae%E J Soc Colon Rectal Surgeon (Taiwan) 2023,34:128-136

[

PR B F i fE R e B T it R B ke
BEZHCR : B—uLRIREEs

iy | BREE S wmowmS Red’

BRI SR - R
B SR IRIN R Rl BRI
TSR IR SRR

HEY  THAGGETMAIEL Tk &4 G EE R AR - e i R R T
T B2 E s R

Ak EPERRET AT 2010 2 2021 SERRGIAIER Ttk B4 ISR EE 2R -
R EEAR R WS - TR RN E RIS o SUREHR B W
PEER R T TRIE - RIS —PER T g - AW A i ERG e iE 2 fE -
PSR P EGETT R Tl - RSB T0 THrRIEER -

fask  H 2010 £ 2021 - 45 17 (ZHETEL TR H#E 2 EEEEEE - RIEABH
ST OFRE S A R4 4.3% o SEIMFHG Ry 58.7 5% o 11 (EEZIE ST - 1 6 (EEE2i
ar TR T o 14 (REIREEHREBEEEE - WS E B T i H SRS B TR
) 82.4% o 6 fHAZE O FMHGHE - Heh 5 {Eix 5 HA BBEEEE - 8 {E2K
[ZIEERT - 6 EIEHEEE) - 5H9h 3 (HE TSI s AL P/ Filr - SRR -
oam L EE ST T SRESE & AR EIGIRE T - R EE 82.4% -
—ER I AT AR SRS RIS 2TERE0CER - 2RI A R BN R 58 R B iE e T4 -

B SRR  RE T AT -



