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Lay summary

A colorectal-vaginal fistula (CRVF) can occur as a complication of rectal cancer surgery. They can cause discomfort, repeated 
infection, need for treatment/further surgery, and a permanent stoma (an opening in the abdomen to collect bowel contents). 
This study looked at how often CRVF happened after surgery complicated by a leak where bowels ends have been joined 
together, how they were treated, and how likely patients were to live without a stoma 1 year after surgery. Researchers 
collected data on women from around the world who had rectal cancer surgery between 2014 and 2018 and developed a bowel 
leak (called anastomotic leakage). They compared those with and without a CRVF. A total of 88 out of 694 patients (12.7%) 
developed a CRVF. These patients more often had major surgery involving removal of nearby organs, including part of the 
vagina. They were more likely to have ongoing problems and needed more surgeries to manage them. Most had a temporary 
stoma, but only 29.5% could live without it after 1 year, compared with 48.7% of women without CRVF. CRVF is a serious 
complication that makes recovery harder. These patients are less likely to live without a stoma and usually need more surgery. 
However, if the leak is small, the chances of recovery without a permanent stoma are better.
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Introduction
Colorectal-vaginal fistula (CRVF) is a challenging complication of 
rectal cancer resection, characterized by a leaking anastomosis 
in combination with vaginal discharge. Recent studies 
report incidences of CRVF after low anterior resection for rectal 
cancer between 1.6% and 5.1%, depending on the definition and 

the observation interval1–3 . Clinically, CRVF can present with 
(recurrent) vaginitis, faecal incontinence, and/or foul-smelling 
vaginal discharge due to passage of flatus or stool through the 
vagina1. CRVF can lead to chronic infections, multiple 
operations, sexual dysfunction, delayed adjuvant therapy, and a 
substantial reduction in quality of life1,2. Therefore, adequate 
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management of CRVF is important to mitigate the negative 
consequences.

Management of CRVF is challenging due to the fact that 
the fistula remains a route of least resistance, prohibiting 
spontaneous healing in the presence of a competent internal 
sphincter. Management options for CRVF include conservative 
treatment (for example antibiotics), local endoscopic intervention 
(for example clipping, endosponge), local closure, and more 
invasive approaches, such as redo colorectal anastomosis, or 
dismantling or intersphincteric resection of the anastomosis with 
construction of an end colostomy1,2,4–9. In clinical practice, 
treatment decision-making is often influenced by several factors, 
such as clinical presentation, location and size of the fistula, and 
the quality of the colorectal anastomosis and surrounding 
tissue1,4 . Most studies reporting treatment of CRVF are limited by 
small cohorts and/or heterogeneity of the study population (for 
example also including patients after gynaecological resection)1,10.

Hence, the aim of this study was to examine the characteristics 
and treatment of patients with CRVF after rectal cancer resection 
in a large, international, multicentre database of patients with 
anastomotic leakage (AL), and to compare treatment and 
outcomes after AL in female patients without CRVF11.

Methods
Study design
The TENTACLE–Rectum study (TreatmENT of AnastomotiC 
LeakagE after rectal cancer resection) was an international, 
multicentre, retrospective cohort study involving 216 centres 
from 45 countries that included 2470 patients with AL after 
rectal cancer resection4,12. The TENTACLE–Rectum study was 
approved by the institutional review board of the Radboud 
University Medical Centre Nijmegen (file number 2009-5849)4. 
All collaborating centres adhered to the regulations of their 
national ethical committees. The study was registered at 
ClinicalTrials.gov (NCT04127734) and was conducted in 
agreement with the STROBE guidelines for reporting of 
observational studies4,11,13.

Patient selection
Patients with rectal cancer operated between 1 January 2014 
and 31 December 2018 were eligible for the TENTACLE–Rectum 
study if they were diagnosed with AL within 1 year after surgery. 
AL was defined, in accordance with an international consensus 
definition, as ‘a defect of the intestinal wall at the anastomotic 
site (including suture and staple lines of neorectal 
reservoirs) leading to a communication between the intra- and 
extraluminal compartments’14. Inclusion criteria were an age of 
≥18 years, having an adenocarcinoma with its lower border 
below the level of the sigmoid take-off, and having undergone 
surgical resection with the creation of a primary anastomosis. 
The indication could be primary cancer, salvage resection for 
regrowth, or completion surgery after local excision4 . Exclusion 
criteria were benign disease, locally recurrent rectal cancer, or 
emergency surgery4. For the present analysis, all female 
patients with AL were selected and those with a CRVF were 
compared with those without a CRVF. CRVF was defined as a 
connection between a defect in the anastomosis and a defect in 
the vaginal wall. A reactivation AL was defined as AL diagnosed 
after the reversal of a primary or secondary diverting stoma 
to restore bowel continuity, due to failed healing of the 
anastomosis by primary or secondary intention15.

Outcomes
The primary outcome was one-year stoma-free survival, defined 
as being alive without a temporary or permanent ileostomy or 
colostomy 1 year after rectal cancer resection. Secondary 
outcome measures were the number of reinterventions 
(endoscopic, radiological, surgical), postoperative day of first 
surgical intervention, total duration of hospital stay, intensive 
care unit (ICU) admission, total duration of ICU stay, and time to 
healing of AL. Treatment strategy and associated one-year 
stoma-free survival was separately analysed for patients who 
had a primary diverting stoma and those who did not.

Statistical analysis
Dichotomous data were presented as n (%) and continuous data 
were presented as mean (s.d.) or median (interquartile range 
(i.q.r.)), as appropriate. The Pearson chi-squared test was used 
for the analysis of categorical variables and the Mann–Whitney 
U test was used for the analysis of continuous variables. P <  
0.050 was considered statistically significant. Statistical analysis 
was performed using SPSS® (IBM, Armonk, NY, USA; version 29).

Results
Baseline characteristics
Of 2470 patients with AL, 694 female patients were included, of 
whom a total of 88 (12.7%) presented with CRVF and 606 (87.3%) 
patients did not. No significant differences in age, ASA grade, 
BMI, and proportions of neoadjuvant therapy were found 
between the patients with CRVF and the patients without CRVF 
(Table S1).

Patients with CRVF more often had a lower tumour border from 
the anorectal junction (ARJ) (median of 43 mm versus 55 mm; P =  
0.013). They more often underwent a multivisceral resection 
(MVR) (19.5% versus 10.3%; P = 0.011), especially vaginal 
resection (11 of 17 (6.5%) versus 6 of 61 (9.8%); P < 0.001), and 
they more often had a primary diverting stoma (72.7% versus 
59.1%; P = 0.014). In the CRVF group, median time to AL 
diagnosis was longer (18 (i.q.r. 8–55) days versus 7 (i.q.r. 4– 
15) days; P < 0.001), abdominal contamination was less frequent 
(20.0% versus 42.5%; P < 0.001), and reactivation leakages were 
more often observed after reversal of a diverting stoma (32.1% 
versus 9.9%; P < 0.001) compared with patients without CRVF.

Differences in treatment depending on the 
presence of CRVF
Treatment of AL in patients with (or without) CRVF is outlined in 
Table S2 and Fig. 1. Management in patients with CRVF was more 
often surgical compared with patients without CRVF (73.9% 
versus 54.3%; P < 0.001). The proportion of patients who 
underwent endoscopic interventions was similar in the CRVF 
group and the non-CRVF group (10.2% versus 10.7% respectively; 
P = 0.887), and radiological interventions were less common in 
the CRVF group (3.4% versus 12.0%; P = 0.015). The median time 
to the first surgical intervention was 22 (i.q.r. 10–166) days in 
patients with CRVF compared with 7 (i.q.r. 4–16) days in patients 
without CRVF (P < 0.001). In 88 patients with CRVF, the median 
total number of reinterventions was 148 and the median total 
number of surgical interventions was 136. The median total 
duration of hospital stay was shorter for patients with CRVF 
(10 days versus 15 days; P = 0.013).
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One-year stoma-free survival
One-year stoma-free survival was significantly lower in patients 
with CRVF compared with patients without CRVF (29.5% versus 
48.7%; P = 0.002) (Table S2). A total of 64 (72.7%) patients with 
CRVF underwent a primary diverting stoma procedure (Fig. 1). 
Among those 64 patients with a diverted leak, conservative 
treatment of AL was initiated in 18 (28.1%) patients, with only 
antibiotics (14 patients) or transanal drainage on the ward (4 
patients). One of those 18 patients underwent dismantling of the 
anastomosis and, eventually, 10 of 18 patients were without a 
stoma at 1 year. In the other 46 (71.9%) patients, initial 
treatment was surgical in 40 patients, endoscopic in 3 patients, 
and radiological in 3 patients. A redo anastomosis procedure 
was performed at some stage during treatment in 9 patients and 
6 of those were without a stoma at 1 year. Eventually, the 
anastomosis was dismantled in 17 patients and a proctectomy 
with resection of the anastomosis (that is abdominoperineal 
resection (APR)) was performed in 5 patients.

A total of 24 patients with CRVF did not undergo a primary 
diverting stoma procedure (Fig. 1). Three patients were managed 

conservatively and all three were alive without a stoma at 1 year. 
Twenty-one patients were treated surgically, of whom 14 patients 
underwent a secondary diverting stoma procedure. None of those 
21 patients underwent a redo anastomosis procedure at some stage 
during treatment. The anastomosis was dismantled in 6 patients 
and an APR was performed in 1 patient. Eventually, 4 of the 
surgically treated patients were alive without a stoma after 1 year 
and all of them underwent a secondary diverting stoma procedure.

Stoma-free survival in CRVF patients
When comparing patients with CRVF who were stoma-free or not 
at 1 year, anastomotic defect circumference was smaller in 
patients with restored bowel continuity (0–25% of circumference 
in 12 of 15 (80.0%) versus 11 of 28 (39.3%); P = 0.011) (Table S3). 
The proportion of reactivation leakages was lower in stoma-free 
patients (4 of 24 (16.7%) versus 14 of 32 (43.8%); P = 0.032). Age, 
ASA, BMI, proportions of neoadjuvant therapy, abdominal 
approach, MVR, and the presence of a diverting stoma during 
rectal cancer resection were similar.

Primary AL treatment Secondary AL treatment(s)

CRVF n = 88

No treatment (and AB) n = 14 (22%),
of whom 8 (57%) 1y-SFS

Transanal drainage (and AB) n = 4 (6%),
of whom 2 (50%) 1y-SFS

Radiological intervention n = 3 (5%),
of whom 1 (33%) 1y-SFS

Endoscopic intervention n = 3 (5%),
of whom 1 (33%) 1y-SFS

Surgical intervention n = 40 (63%),
of whom 7 (18%) 1y-SFS

Diverting stoma
n = 64 (73%), of whom

19 (30%) 1y-SFS

No diverting stoma
n = 24 (27%), of whom

7 (29%) 1y-SFS

No treatment (and AB) n = 3 (13%),
of whom 3 (100%) 1y-SFS

Surgical intervention n = 21 (88%),
of whom 4 (19%) 1y-SFS

Abdominal lavage
n = 4 (10%),

of whom 0 (0%) 1y-SFS

Transanal drainage
n = 8 (21%),

of whom 3 (38%) 1y-SFS

Transanal closure
n = 3 (8%),

of whom 1 (33%) 1y-SFS

Revision/recreation diverting
stoma n = 5 (13%),

of whom 0 (0%) 1y-SFS

Redo anastomosis
n = 4 (10%),

of whom 2 (50%) 1y-SFS

Dismanting with end colostomy
n = 14 (36%),

of whom 1 (7%) 1y-SFS

APR n = 2 (5%),
of whom 0 (0%) 1y-SFS

Diverting stoma
n = 14 (67%),

of whom 4 (29%) 1y-SFS

Dismantling with end colostomy
n = 6 (29%),

of whom 0 (0%) 1y-SFS

APR n = 1 (5%),
of whom 0 (0%) 1y-SFS

12 (86%) No second intervention, of whom 4 (33%) 1y-SFS
1 (8%) Transanal drainage, of whom 0 (0%) 1y-SFS

1 followed by transvaginal drainage, infragluteal
transposition, and diverting stoma after more than 1 year

1 (8%) Transanal closure, of whom 0 (0%) 1y-SFS

3 (60%) No second intervention, of whom 0 (0%) 1y-SFS
1 (20%) Redo anastomosis after more than 1 year, of whom 0
(0%) 1y-SFS
1 (20%) APR after more than 1 year, of whom 0 (0%) 1y-SFS

5 (83%) No second intervention, of whom 0 (0%) 1y-SFS
1 (17%) Abdominal lavage, of whom 0 (0%) 1y-SFS

2 (67%) No second intervention, of whom 1 (50%) 1y-SFS
1 (33%) Diverting stoma, of whom 0 (0%) 1y-SFS

3 (75%) No second intervention, of whom 2 (67%) 1y-SFS
1 (25%) Dismantling with end colostomy, of whom 0 (0%) 1y-SFS

14 (100%) No second intervention, of whom 8 (57%) 1y-SFS
1 followed by APR after more than 1 year

4 (50%) No second intervention, of whom 1 (25%) 1y-SFS
1 (13%) Redo anastomosis, of whom 1 (100%) 1y-SFS
1 (13%) Transanal drainage, of whom 1 (100%) 1y-SFS

1 followed by redo anastomosis
1 (13%) Dismantling with end colostomy, of whom 0 (0%) 1y-SFS
1 (13%) APR, of whom 0 (0%) 1y-SFS

1 (25%) No second intervention, of whom 0 (0%) 1y-SFS
1 (25%) Abdominal lavage, of whom 0 (0%) 1y-SFS

1 followed by endosponge and transanal dilatation
1 (25%) Transanal drainage, of whom 0 (0%) 1y-SFS

1 followed by dismantling and end colostomy creation
1 (25%) Dismantling with end colostomy, of whom 0 (0%) 1y-SFS

2 (67%) No second intervention, of whom 0 (0%) 1y-SFS
1 (33%) Transanal martius flap, of whom 1 (100%) 1y-SFS

1 followed by endoscopic interventions and finally APR
after more than 1 year

12 (86%) No second intervention, of whom 0 (0%) 1y-SFS
1 (8%) Abdominal lavage, of whom 0 (0%) 1y-SFS
1 (8%) Redo anastomosis, of whom 1 (100%) 1y-SFS

1 (33%) Redo anastomosis, of whom 1 (100%) 1y-SFS
1 followed by endosponge and drainage

2 (67%) Transanal (closure), of whom O (0%) 1y-SFS

1 (100%) No second intervention, of whom 0 (0%) 1y-SFS

3 (100%) No second intervention, of whom 3 (100%) 1y-SFS

4 (100%) No second intervention, of whom 2 (50%) 1y-SFS

2 (100%) No second intervention, of whom 0 (0%) 1y-SFS

Fig. 1 Patient flow diagram for treatment of CRVF 

Values are presented as frequency with corresponding percentage. Stoma interventions are not included and only primary-treatment endoscopic/radiological 
interventions are presented. CRVF, colorectal-vaginal fistula; 1y-SFS, 1-year stoma-free survival; AL, anastomotic leakage; AB, antibiotics; APR, abdominoperineal 
resection with proctectomy, resection of the anastomosis and end-colostomy.
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Discussion

This large, international, multicentre, retrospective cohort study 
investigated characteristics, treatment, and outcomes of 
patients with CRVF after restorative rectal cancer resection. 
Index surgery in patients who developed CRVF more often 
included MVR (especially vaginal resection). CRVF patients more 
often had a primary diverting stoma, had a longer median time 
to AL diagnosis, less often had abdominal contamination, and 
more often had reactivation leakages. At 1 year after surgery, 
only three of ten were stoma-free compared with almost half of 
the patients without a CRVF. Twelve of 15 patients with CRVF 
who were stoma-free at 1 year had a small defect size (0–25% of 
circumference), while this was much lower in patients with a 
stoma at 1 year. Remarkably, several patient factors (for 
example age, ASA), neoadjuvant radiotherapy, and the presence 
of a diverting stoma did not seem to be associated with 
stoma-free survival among patients with CRVF.

What are the potential explanations for the worse prognosis of 
CRVF? If compared with female patients with AL but without 
CRVF, there were no differences in age, ASA, or BMI, while these 
were predictive factors in the previously published STOMA 
score12. Therefore, it seems that the low one-year stoma-free 
survival rate cannot be attributed to patient factors. Regarding 
index surgery, there was even a slightly higher proportion of full 
splenic flexure mobilization in the CRVF group, corresponding 
with a mean shorter distance of the anastomosis to the ARJ. 
This makes tension on the anastomosis an unlikely explanation. 
However, significantly more MVR was performed, which might 
have contributed to the lower stoma-free survival. The 
anastomosis was more often in a side-to-end configuration in 
CRVF patients, although this is not a known risk factor. The 
proportion of patients with a primary diverting stoma was 
higher in the CRVF group, while it is often stated that 
defunctioning can help in preservation of the anastomosis. 
Similarly, a contradictory trend was observed regarding quick 
sequential organ failure assessment (qSOFA) scores, showing 
that patients with CRVF seemed to be even less sick.

Among patients with CRVF, patient factors (age, ASA, BMI) and 
the proportion of primary diversion were also not different 
between those with or without a stoma at 1 year. Remarkably, 
the proportions of neoadjuvant radiotherapy were also not 
different. The only clear difference was the defect 
circumference, with the smallest defects (0–25% of 
circumference) being significantly over-represented in the 
patients who were stoma-free afterat 1 year, which is in line 
with the literature6. None of the patients with a defect 
circumference beyond 50% was stoma-free after 1 year.

The low stoma-free survival rate in patients who develop CRVF 
is most likely related to pathophysiology. If an anastomotic leak is 
draining to the vagina, this is a route of least resistance compared 
with a competent anal sphincter. With such a drainage route, 
there will be less pus accumulation under pressure in the 
perianastomotic abscess, which likely explains the relatively low 
qSOFA scores and the lower rate of abdominal contamination. 
While this has an initial advantage, the vaginal drainage likely 
prohibits healing of the leak afterwards. Without surgical repair, 
a fistula tract with a short distance between the bowel and the 
vagina becomes epithelialized and is unlikely to heal 
spontaneously. After repair of the bowel and vagina, the 
competent anal sphincter can again cause a recurrent fistula. 
Even when repair seemed to be successful with subsequent 
stoma reversal, there was a high proportion of reactivation 

leakage in the CRVF group. Restoration of bowel continuity puts 
pressure on a fragile healed anastomosis, with seemingly a high 
risk of recurrent fistula.

Remarkably, the time to AL diagnosis was significantly longer 
in the CRVF group. It seems that patients do not easily relate 
vaginal discharge to a leak. Furthermore, 72.7% of these leaks 
were defunctioned, which minimizes discharge and symptoms. 
Surgeons should probably be more proactive in diagnosing leaks 
in patients with CRVF, especially in patients undergoing MVR 
including the posterior vaginal wall, although it remains 
unknown if early surgical repair can improve success rates.

What can be learned from this observational cohort data? First, 
patients with ‘limited’ leaks with CRVF who are candidates for 
conservative management have a relatively high chance of 
ultimately having bowel continuity restored. Accurate 
assessment of defect size is difficult, but a registered defect size 
≤25% likely corresponds to a ‘pinhole’ leak in most patients. A 
redo anastomosis procedure in selected patients can be 
successful in a similar proportion. This has been recently 
demonstrated in video presentations with various techniques 
such as single stapled anastomosis or a pull-through 
technique16–18. Other techniques, such as the use of 
bioprosthetics, are uncommonly used in patients after rectal 
cancer surgery, so these do not seem to play an important 
role19. Defect circumference seems to be the main driver for 
becoming stoma-free. Therefore, surgeons should probably be 
reserved in their attempts to restore bowel continuity in 
patients with an a priori low likelihood of success based on this 
leakage characteristic. Dismantling can then be a good option, 
although the rectal stump might still maintain an active fistula 
to the vagina, with significant discharge and compromised 
quality of life. Therefore, proctectomy and filling of the pelvis 
(using, for example, omentoplasty), although not effective in 
primary APR, should be considered as an alternative in these 
patients20.

The major strength of this study is the robust and detailed data 
of a large multicentre and international population, while other 
studies were impeded by small sample sizes and heterogeneous 
populations (for example also benign disease) and relatively 
short follow-up10,21–23. Limitations are related to the 
retrospective design, which could have contributed to data 
inconsistencies and missing data, but intensive data cleaning, 
verification, and validation was performed to mitigate this 
limitation4. Furthermore, the TENTACLE–Rectum study was not 
specifically designed to analyse CRVF and CRVF was not defined 
according to a generally accepted definition, as this remains 
lacking. However, the current definition was in line with how 
data were consistently entered into the database, thereby 
promoting validity and homogeneity in the reporting of CRVF.

The female patients who are collected in this study were all 
patients who were entered into the TENTACLE–Rectum AL 
database11. This means that patients might have been missed, 
such as patients with a CRVF documented as ‘fistula’ in the 
electronic patient file rather than ‘AL’, patients with only a 
minor CRVF without septic symptoms, or those who develop 
CRVF beyond 1 year after index resection (for example after late 
stoma closure). This might have influenced the observed low 
stoma-free survival in this study, as some patients with 
potentially better outcomes were not included. Unfortunately, 
specific characteristics of the vaginal fistula (for example exact 
location, defect size, extent of discharge) were not collected, but 
the reliability of assessing such criteria in daily practice and 
their clinical relevance can be questioned. Furthermore, data 
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regarding the (potential) aetiology of CRVF were lacking, for 
instance whether the posterior vaginal wall was included in the 
anastomosis during circular stapling. Moreover, reconstruction 
techniques as described in CRVF not related to rectal cancer 
were not specifically scored in the database and only recorded 
in free-text remarks. These techniques, such as Martius plasty, 
gracilis muscle interposition, and pull-through coloanal 
anastomosis, are all described in expert centres with higher 
success rates24,25. However, only a minority of patients have 
undergone rectal cancer surgery as the reason for CRVF in these 
expert series. This is probably due to the fact that the rectum, 
including the mesorectum, is (nearly) completely removed, 
making such reconstructions more difficult compared with 
CRVF after trauma or post-partum. Finally, the proportion of 
APR as definitive treatment might be underestimated, as this 
was based on free-text remarks in the database and some 
patients even underwent APR after 1 year and, as such, the 
stoma-free survival was perhaps even lower than reported.

In conclusion, female patients developing AL with CRVF after 
rectal cancer resection are unlikely to become stoma-free, and 
the majority require surgical reintervention(s), even in the 
presence of a primary diverting stoma. These data from a large 
international database can be used for adequate patient 
counseling in women who present with CRVF. Patients with 
small leaks that can be managed conservatively, and those 
being candidates for a redo anastomosis have a reasonable 
chance for ultimate bowel continuity.
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Czech Republic); Deniz Uluk, Johann Pratschke, Luca S. Dittrich, 
Safak Guel-Klein (Charité-Universitätsmedizin Berlin, Corporate 
Member of Freie Universität Berlin and Humboldt-Universität zu 
Berlin and Berlin Institut of Health, Berlin, Germany); Daniel 
Perez (Asclepios Clinic Altona, Hamburg, Germany); Julia-Kristin 
Grass, Nathaniel Melling, Simone Mueller (University Medical 
Centre of Hamburg-Eppendorf, Hamburg, Germany); Lene 
H. Iversen, Jacob D. Eriksen (Aarhus University Hospital, Aarhus, 
Denmark); Gunnar Baatrup, Issam Al-Najami, Thomas 
Bjørsum-Meyer (Odense University Hospital, Svendborg 
Sygehus, Denmark); Jüri Teras, Roland M. Teras (North Estonia 
Medical Centre Foundation, Tallinn, Estonia); Fatma A. Monib, 
Nagm Eldin Abu Elnga Ahmed, Eithar Alkady, Ahmed K. Ali 
(Assiut University Hospital, Assiut, Egypt); Gehan Abd Elatti 
Khedr, Ahmed Samir Abdelaal, Fouad M. Bassyouni Ashoush, 
Moataz Ewedah (Alexandria Main University Hospital, 
Alexandria Governorate, Egypt); Eslam M. Elshennawy, 
Mohamed Hussein (Kafr Elshikh University Hospital, Kafr 
el-Sheikh, Egypt); Daniel Fernández-Martínez, Luis 
J. García-Flórez, María Fernández-Hevia, Aida Suárez-Sánchez 
(Central University Hospital of Asturias, Asturias, Spain); 
Izaskun del Hoyo Aretxabala, Iria Losada Docampo, Jesús Gómez 
Zabala (Basurto University Hospital, Bilbao, Spain); Patricia 
Tejedor, Javier T. Morales Bernaldo de Quirós, Ignacio Bodega 
Quiroga (Hospital Universitario Gómez Ulla, Spain); Antonio 
Navarro-Sánchez, Iván Soto Darias, Cristina López Fernández, 
Cristina de La Cruz Cuadrado (Hospital Materno Infantil de Gran 
Canaria, Las Palmas, Spain); Luis Sánchez-Guillén, Francisco 
López-Rodríguez-Arias, Álvaro Soler-Silva, Antonio Arroyo 
(University Hospital of Elche, Elche, Spain); Juan 
C. Bernal-Sprekelsen, Segundo Á. Gómez-Abril, Paula Gonzálvez, 
María T. Torres (Hospital Universitario Dr. Peset, Valencia, 
Spain); Teresa Rubio Sánchez, Francisco Blanco Antona, Juan 
E. Sánchez Lara, José A. Alcázar Montero (University Hospital of 
Salamanca, Salamanca, Spain); Fernando Mendoza-Moreno, 
Manuel Díez-Alonso, Belén Matías-García, Ana 

van Lieshout et al. | 5



Quiroga-Valcárcel (Hospital Universitario Príncipe de Asturias, 
Spain); Enrique Colás-Ruiz, Marta M. Tasende-Presedo, Ignacio 
Fernández-Hurtado, José A. Cifuentes-Ródenas, Marta Castro 
Suárez (Son Llàtzer Hospital, Illes Balears, Spain); Manuel 
Losada, Miguel Hernández, Alfredo Alonso, Beatriz Diéguez 
(Hospital Universitario del Sureste, Madrid, Spain); Daniel 
Serralta, Rita E. Medina Quintana, Jose M. Gil Lopez, Francisca 
Lima Pinto, Elena Nieto-Moreno (Hospital Infanta Leonor, San 
Sebastián de los Reyes, Madrid, Spain); Alba Correa Bonito, 
Carlos Cerdán Santacruz, Elena Bermejo Marcos, Javier García 
Septiem (University Hospital de La Princesa, Madrid, Spain); 
Aránzazu Calero-Lillo, Javier Alanez-Saavedra, Salvador 
Muñoz-Collado, Manuel López-Lara (Fundación Hospital del 
Espíritu Santo, Santa Coloma de Gramenet, Barcelona, Spain); 
María Labalde Martínez, Eduardo Ferrero Herrero, Francisco 
Javier García Borda, Óscar García Villar (12 de Octubre 
University Hospital, Madrid, Spain); Jorge Escartín, Juan L. Blas, 
Rocío Ferrer, Jorge García Egea (Hospital Royo Villanova, 
Zaragoza, Spain); Antonio Rodríguez-Infante, Germán 
Mínguez-Ruiz, Guillermo Carreño-Villarreal, Gerardo 
Pire-Abaitua (Hospital Universitario San Agustín, Avilés, Spain); 
Jana Dziakova, Carlos Sáez-Cazallas Rodríguez, María J. Pizarro 
Aranda, José M. Muguerza Huguet (Hospital Universitario Clínico 
San Carlos, Madrid, Spain); Nerea Borda-Arrizabalaga, José 
M. Enriquez-Navascués, Garazi Elorza Echaniz, Yolanda 
Saralegui Ansorena (Donostia University Hospital, Donostia, 
Spain); Mercedes Estaire-Gómez, Carlos Martínez-Pinedo, 
Alejandro Barbero-Valenzuela, Pablo Ruíz-García (Hospital 
General Universitario de Ciudad Real, Ciudad Real, Spain); 
Miquel Kraft, María J. Gómez-Jurado, Gianluca Pellino, Eloy 
Espín-Basany (Vall d’Hebron University Hospital, Universitat 
Autonoma de Barcelona, Barcelona, Spain); Eddy Cotte, Nathalie 
Panel, Claire-Angéline Goutard (Hospices Civils de Lyon, Lyon 
Sud University Hospital, Pierre Bénite, France); Nicola deÁngelis, 
Lelde Lauka (Henri Mondor Hospital, AP-HP, Créteil, France); 
Shafaque Shaikh, Laura Osborne, George Ramsay (Aberdeen 
Royal Infirmary, NHS Grampian, Aberdeen, UK); Vladimir-Ion 
Nichita, Santosh Bhandari, Panchali Sarmah (Cambridgeshire in 
Peterborough City Hospital, Peterborough, UK); Rob M. Bethune, 
Heather C.M. Pringle, Lisa Massey, George E. Fowler (Royal 
Devon and Exeter Hospital, Exeter, UK); Hytham K.S. Hamid, 
Belinda D. de Simone (East Kent Hospitals University NHS 
Foundation Trust, Ashford, UK); James Kynaston, Nicholas 
Bradley, Roxane M. Stienstra (Forth Valley Royal Hospital, 
Larbert, Scotland); Shashank Gurjar, Tanmoy Mukherjee, Ashfaq 
Chandio, Safia Ahmed (Bedfordshire Hospitals NHS Foundation 
Trust, Luton, UK); Baljit Singh, Francois Runau, Sanjay 
Chaudhri, Oliver Siaw (Leicester General Hospital, Leicester, UK); 
Janahan Sarveswaran, Victor Miu, Daniel Ashmore, Haitham 
Darwich (Pinderfields Hospital, Wakefield, UK); Deepak 
Singh-Ranger, Nirbhaibir Singh (The Royal Wolverhampton NHS 
Trust, Wolverhampton, West Midlands, UK); Mohamed Shaban 
(Newcastle upon Tyne NHS Foundation Trust, Newcastle upon 
Tyne, UK); Fahed Gareb (Queen Elizabeth The Queen Mother 
Hospital, Margate, UK); Thalia Petropolou, Adreas Polydorou 
(Euroclinic Athens, Athens, Greece); Mit Dattani, Asma Afzal 
(University Hospitals Birmingham NHS Foundation Trust, 
Birmingham, UK); Akshay Bavikatte, Boby Sebastian, Nicholas 
Ward, Amitabh Mishra (West Suffolk Hospital, Suffolk, UK); 
Dimitrios Manatakis, Christos Agalianos,Nikolaos Tasis, 
Maria-Ioanna Antonopoulou (Athens Naval and Veterans 
Hospital, Athens, Greece); Ioannis Karavokyros, Alexandros 
Charalabopoulos, Dimitrios Schizas, Efstratia Baili, Athanasios 

Syllaios, Lysandros Karydakis, Michail Vailas (Laikon General 
Hospital- National and Kapodistrian University of Athens, 
Greece); Dimitrios Balalis, Dimitrios Korkolis, Aris Plastiras, Aliki 
Rompou (Saint Savvas Anti-Cancer Hospital, Athens Greece); 
Sofia Xenaki, Evangelos Xynos, Emmanuel Chrysos, Maria 
Venianaki (University Hospital of Heraklion Crete, Greece); 
Grigorios Christodoulidis, Konstantinos Perivoliotis, George 
Tzovaras, Ioannis Baloyiannis (University Hospital of Larissa, 
Larissa Greece); Man-Fung Ho, Simon Siu-man Ng, Tony 
Wing-chung Mak, Kaori Futaba (Prince of Wales Hospital, The 
Chinese University of Hong Kong, Shatin, Hong Kong); Goran 
Šantak, Damir Šimleša, Jurica Ćosić, Goran Zukanović (General 
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Oncology Institute, Iasi, Romania); Tatiana Garmanova, Mikhail 
N. Agapov, Daniil G. Markaryan, Galliamov Eduard (Lomonosov 
Moscow State University, Moscow, Russia); Alexey Yanishev, 
Alexander Abelevich, Andrey Bazaev (Privolzhsky Research 
Medical University, Nizhny Novgorod, Russia); Sergey 
V. Rodimov, Victor B. Filimonov, Andrey A. Melnikov, Igor 
A. Suchkov (Ryazan State Medical University, Ryazan, Russia); 
EvgeniyS. Drozdov, Dmitriy N. Kostromitskiy (Siberian State 
Medical University, Tomsk, Russia); Olle Sjöström (Östersund 
Hospital, Östersund, Sweden); Peter Matthiessen, Bayar Baban, 
Soran Gadan, Kaveh Dehlaghi Jadid (chool of Medical Sciences, 
Örebro University, Örebro, Sweden); Maria Staffan (Region 
Dalarna Hospital, Dalarna University, Falun, Sweden); Jennifer 
M. Park, Daniel Rydbeck (Scandinavian Surgical Outcomes 
Research Group, Institute of Clinical Sciences, Sahlgrenska 
Academy, University of Gothenburg, Gothenburg, Sweden, 
Region Västra Götaland, Sahlgrenska University Hospital/Östra, 
Gothenburg, Sweden); Marie-Louise Lydrup, Pamela Buchwald, 
Henrik Jutesten, Lotten Darlin, Ebba Lindqvist (Skåne Univeristy 
Hospital, Malmö, Sweden); Karl Nilsson, Per-Anders Larsson 
(Skaraborgs Hospital, Skövde, Sweden); 186 Staffan Jangmalm 
(Växjö Hospital, Växjö, Sweden); Jurij A. Košir, Aleš Tomažič, Jan 
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Istanbul, Turkiye); John O. Larkin, Dara O. avanagh (St. James’s, 
Hospital, Dublin, Ireland); Selman Sökmen, Tayfun Bişgin, Erşan 
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Özgür, Oguzhan Aydın, Metin Keskin, Mehmet Türker Bulut, 
Cemil B. Kulle (Istanbul University, Istanbul Faculty of Medicine, 
Istanbul, Turkiye); Yasin Kara, Osman Sıbıç (University of 
Health Sciences, Kanuni Sultan Suleyman Training and 
Research Hospital, Istanbul, Turkiye); İbrahim H. Özata, Dursun 
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Ülgür, Özgül Düzgün (University of Health Sciences Turkiye, 
Ümraniye Training and Research Hospital, Istanbul, Turkiye); 

John Monson, Sarah George, Kayla Woods (AdventHealth 
Orlando, Orlando, Florida, USA); Fatima Al-Eryani, Rudaina 
Albakry (Al-Kuwait Hospital, Sana’a, Yemen); Emile Coetzee (Life 
St. George’s Hospital, Port Elizabeth, Eastern Cape, South Africa); 
Adam Boutall, Ayesiga Herman, Claire Warden, Naser Mugla 
(Groote Schuur Hospital and University of Cape Town, Cape 
Town, South Africa); Tim Forgan, Imraan Mia, Anton Lambrechts 
(Tygerberg Academic Hospital, Parow, Cape Town, South Africa).

Funding
The TENTACLE–Rectum study was funded by Medtronic Inc. The 
funder had no role in the conduct of the study, the analysis of the 
data, or the interpretation of the data.

Author contributions
Mila L. van Lieshout (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Jobbe M. G. Lemmens (Conceptualization, Formal 
analysis, Methodology, Writing—original draft, Writing—review 
& editing), Nynke G. Greijdanus (Conceptualization, Formal 
analysis, Methodology, Writing—original draft, Writing—review 
& editing), Kiedo Wienholts (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Sander Ubels (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Kevin Talboom (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Gerjon Hannink (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Albert Wolthuis (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), F. Borja de Lacy (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Jérémie H. Lefevre (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Michael Solomon (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Matteo Frasson (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Nicolas Rotholtz (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Quentin Denost (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Rodrigo O. Perez (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Tsuyoshi Konishi (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Yves Panis (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Martin Rutegård (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Roel Hompes (Conceptualization, Formal analysis, 
Methodology, Writing—original draft, Writing—review & 
editing), Frans van Workum (Conceptualization, Formal 
analysis, Methodology, Writing—original draft, Writing—review 
& editing), Pieter J. Tanis (Conceptualization, Formal analysis, 
Methodology, Supervision, Writing—original draft, Writing— 
review & editing), Johannes H. W. de Wilt (Conceptualization, 
Formal analysis, Methodology, Supervision, Writing—original 
draft, Writing—review & editing), and the TENTACLE–Rectum 
Collaborative Group.

8 | BJS, 2025, Vol. 112, No. 11



Disclosure
The authors declare no conflict of interest.

Supplementary material
Supplementary material is available at BJS online.

Data availability
Data may be available upon reasonable request.

References
1. Lohsiriwat V, Jitmungngan R. Rectovaginal fistula after low 

anterior resection: prevention and management. World J 
Gastrointest Surg 2021;13:764–771

2. 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;97:142–148

3. Watanabe J, Ota M, Kawaguchi D, Shima H, Kaida S, Osada S 
et al. Incidence and risk factors for rectovaginal fistula after 
low anterior resection for rectal cancer. Int J Colorectal Dis 2015; 
30:1659–1666

4. Greijdanus NG, Wienholts K, Ubels S, Talboom K, Hannink G, 
Wolthuis A et al. Stoma-free survival after anastomotic leak 
following rectal cancer resection: worldwide cohort of 2470 
patients. Br J Surg 2023;110:1863–1876

5. Kosugi C, Saito N, Kimata Y, Ono M, Sugito M, Ito M et al. 
Rectovaginal fistulas after rectal cancer surgery: incidence and 
operative repair by gluteal-fold flap repair. Surgery 2005;137: 
329–336

6. Barugola G, Bertocchi E, Leonardi A, Almoudaris AM, Ruffo G. 
Post surgical rectovaginal fistula: who really benefits from 
stoma diversion? Updates Surg 2021;73:165–171

7. Fleshner PR, Schoetz DJ, Roberts PL, Murray JJ, Coller JA, 
Veidenheimer MC. Anastomotic-vaginal fistula after colorectal 
surgery. Dis Colon Rectum 1992;35:938–943

8. Lamazza A, Fiori E, Sterpetti AV. Endoscopic placement of 
self-expandable metal stents for treatment of rectovaginal 
fistulas after colorectal resection for cancer. Gastrointest Endosc 
2014;79:1025–1027

9. Komori K, Kinoshita T, Oshiro T, Ouchi A, Ito S, Abe T et al. 
Surgical strategy for rectovaginal fistula after colorectal 
anastomosis at a high-volume cancer center according to 
image type and colonoscopy findings. Anticancer Res 2019;39: 
5097–5103

10. Göttgens KW, Smeets RR, Stassen LP, Beets G, Breukink SO. 
The disappointing quality of published studies on operative 
techniques for rectovaginal fistulas: a blueprint for a 
prospective multi-institutional study. Dis Colon Rectum 2014;57: 
888–898

11. van Workum F, Talboom K, Hannink G, Wolthuis A, de Lacy BF, 
Lefevre JH et al. Treatment of anastomotic leakage after rectal 
cancer resection: the TENTACLE–Rectum study. Colorectal Dis 
2021;23:982–988

12. Greijdanus NG, Wienholts K, Ubels S, Talboom K, Hannink G, 

Wolthuis A et al. Stoma-free survival after rectal cancer resection 
with anastomotic leakage: development and validation of a 
prediction model in a large international cohort. Ann Surg 2023; 
278:772–780

13. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP. The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. The lancet 2007; 
370:1453–1457

14. Rahbari NN, Weitz J, Hohenberger W, Heald RJ, Moran B, 
Ulrich A et al. Definition and grading of anastomotic leakage 
following anterior resection of the rectum: a proposal by the 
international study group of rectal cancer. Surgery 2010;147: 
339–351

15. Wienholts K, Sharabiany S, de Wilt JHW, Hompes R, Tanis PJ. 
Reactivation leakages following stoma reversal after rectal 
cancer surgery: an underestimated problem. BJS Open 2024;8: 
zrad150

16. Potolicchio A, Jehaes C, Merlot B, Assenat V, Dennis T, Roman H 
et al. Treatment techniques for rectovaginal fistulas after 
low rectal resection for deep endometriosis. Tech Coloproctol 2024; 
28:51

17. Maspero M, Lavryk O, Prien C, Bandi B, Holubar SD, Gunter R 
et al. Two-stage Turnbull-Cutait pull-through coloanal 
anastomosis for recurrent rectovaginal fistula. Dis Colon 
Rectum 2024;67:e244

18. Araujo SEA, Tustumi F, Portilho AS, Horcel L, Edmond Seid V. 
Laparoscopic redo endorectal pull-through procedure for 
complex rectovaginal fistula after rectal resection for 
endometriosis: a video vignette. Colorectal Dis 2023;25:2284–2285

19. Ellis CN. Outcomes after repair of rectovaginal fistulas using 
bioprosthetics. Dis Colon Rectum 2008;51:1084–1088

20. Blok RD, Hagemans JAW, Klaver CEL, Hellinga J, van Etten B, 
Burger JWA et al. A systematic review and meta-analysis on 

omentoplasty for the management of abdominoperineal 
defects in patients treated for cancer. Ann Surg 2020;271: 
654–662

21. Pinto RA, Peterson TV, Shawki S, Davila GW, Wexner SD. Are 
there predictors of outcome following rectovaginal fistula 
repair? Dis Colon Rectum 2010;53:1240–1247

22. Corte H, Maggiori L, Treton X, Lefevre JH, Ferron M, Panis Y. 
Rectovaginal fistula: what is the optimal strategy? An analysis 
of 79 patients undergoing 286 procedures. Ann Surg 2015;262: 
855–861

23. Drefs M, Schömer Cuenca S, Wirth U, Kühn F, Burian M, Werner 
J et al. Predictors of outcome for treatment of enterovaginal 
fistula: therapeutical strategies for treatment. Int J Colorectal 
Dis 2023;38:187

24. Pitel S, Lefèvre JH, Tiret E, Chafai N, Parc Y. Redo coloanal 
anastomosis: a retrospective study of 66 patients. Ann Surg 
2012;256:806–811

25. Pastier C, Loriau J, Denost Q, O’Connell LV, Challine A, Collard 
MK et al. Rectovaginal fistula: what is the role of Martius flap 
and gracilis muscle interposition in the therapeutic strategy? 
Dis Colon Rectum 2024;67:1056–1064

van Lieshout et al. | 9

http://academic.oup.com/bjs/article-lookup/doi/10.1093/bjs/znaf189#supplementary-data

	Colorectal-vaginal fistula after rectal cancer resection: international comparative cohort study of characteristics and treatment
	Introduction
	Methods
	Study design
	Patient selection
	Outcomes
	Statistical analysis

	Results
	Baseline characteristics
	Differences in treatment depending on the presence of CRVF
	One-year stoma-free survival
	Stoma-free survival in CRVF patients

	Discussion
	Collaborators
	Funding
	Author contributions
	Disclosure
	Supplementary material
	Data availability
	References


