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Abstract: Colovaginal and/or rectovaginal fistulas cause significant and distressing symptoms,
including vaginitis, passage of flatus/feces through the vagina, and painful skin excoriation.
These fistulas can be a challenging condition to treat. Although most fistulas can be treated
with surgical repair, for those patients who are not operative candidates, limited options remain.
As minimally-invasive interventional techniques have evolved, the possibility of fistula occlusion
has enriched the therapeutic armamentarium for the treatment of these complex patients. In order
to offer optimal treatment options to these patients, it is important to understand the imaging and
anatomical features which may appropriately guide the surgeon and/or interventional radiologist
during pre-procedural planning.
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1. Review of Current Literature on Vaginal Fistulas

Vaginal fistulas account for some of the most distressing symptoms seen by clinicians today.
The symptomatology of vaginal fistulas is related to the type of fistula; these include rectovaginal,
anovaginal, colovaginal, enterovaginal, vesicovaginal, ureterovaginal, and urethrovaginal fistulas,
with the two most common types reported as being vesicovaginal and rectovaginal [1]. The etiology of
vaginal fistulas includes obstetrical complications, inflammatory bowel disease, post-surgical causes,
pelvic malignancies, trauma, infection, congenital conditions, and radiation effects [2].

The prevalence of fistulas is poorly delineated in the literature, and varies widely in regards to
etiology. Worldwide, the most common types of fistulas are vesicovaginal and rectovaginal due to
obstetric causes [3]. In developing countries, the prevalence of vaginal fistulas may be as high as 1 in
1000 women, and occur as a result of prolonged or obstructed labor [4]. This is thought to be a result of
tissue necrosis in the pelvis, caused by tissue entrapment between fetal parts and the bony pelvis [5].

In industrialized countries, vaginal fistulas are more commonly iatrogenic, resulting from surgical
intervention or radiation therapy [4]. The most common iatrogenic cause is surgery following obstetric
complications or gynecologic procedures, predominantly hysterectomies, with the most common type
thought to be vesicovaginal fistulas [6]. Abdominal hysterectomies are associated with the highest
risk of fistula formation, and the risk is increased in women over the age of 50 [1]. Other risk factors
include smoking, diabetes, obesity, and a previous history of irradiation [1].

In the setting of pelvic malignancies, tumors may cause local tissue destruction resulting in fistula
formation [7]. Radiation can lead to fistula formation due to obliterative endarteritis and chronic
ischemia. After radiation treatment of cervical cancer, the incidence of vesicovaginal and rectovaginal
fistulas varies from 1% to 8%, respectively [2]. Another common cause of fistulas in the developed
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world is Crohn’s disease; up to 10% of those with Crohn’s disease will develop some type of fistula,
with anovaginal and rectovaginal fistulas accounting for approximately 9% of these cases [8].

The accurate diagnosis of vaginal fistulas begins with a detailed history and careful physical
examination of the patient. Affected patients experience a myriad assortment of major complaints,
which may include the passage of feces or flatus from the vagina, recurrent urinary tract infections,
vaginitis, vaginal bleeding, and/or malodorous vaginal discharge [9,10]. Low-lying rectovaginal and
anovaginal fistulas may be directly observed on anoscopic and speculum examination, however the
majority of fistulas will not be clinically localized on physical examination. Historically, vaginography
and barium enema examinations have been used to detect vaginal fistulas communicating with the
gastrointestinal tract, while cystoscopy and urethrography have been used to detect communications
within the genitourinary system [2,11]. Water-soluble contrast is preferred, as the risks of using
barium as a contrast agent include venous intravasation and peritoneal spillage, a potential pitfall of
fluoroscopic diagnosis. However, because of the dilution of water-soluble contrast agents, a negative
study performed with water-soluble contrast can be followed by a barium study when clinical suspicion
remains high [12]. Endoluminal sonography has also been used with variable success, and has been
shown to be superior to clinical examination alone [10,13]. Currently, the preferable modalities of choice
for pelvic fistula evaluation are magnetic resonance (MR) and multidetector computed tomography
(CT) for patients unable to get an MRI, with the goal of imaging being to provide the clinician with a
specific anatomic site and fistula course.

MR imaging may be beneficial in conjunction with conventional surgical evaluation in certain
specific situations, such as discriminating between simple and complex perianal fistulas [13,14].
Complex anal fistulas include tracks extending above the dentate line, multiple fistulous tracts,
anovaginal fistulas, and fistulas associated with Crohn’s disease. MR imaging can offer delineation
of the anal sphincter complex as well as the surrounding pelvic organs. In one study of patients
with recurrent anal fistulas, MR imaging findings acted on by surgeons led to a 75% reduction in
the recurrence of anal fistulas [10]. MR imaging is also advantageous given its multiplanar imaging
capabilities. On T2-weighted imaging, fistulas usually appear as high signal intensity, fluid-filled
communications to the vagina [1]. Specifically, fast spin-echo heavily T2-weighted images are the
key sequences. On both T2-weighted and inversion recovery images, the posterior wall of the vagina
and anterior wall of the rectum normally appear as a low signal intensity margin allowing clear
visualization of T2 hyperintense fistulous tracts [15]. If a tract is air-filled, it will produce low
signal intensity on MR images. Rectovaginal fistulas may demonstrate interruptions of the vaginal
muscularis and rectum, with discontinuity of the intervening fat plane [16] In one study, the use of
intravenous gadolinium-based contrast was deemed necessary in differentiating a pus-filled active
fistula from a healing tract undergoing fibrosis; this is because active fistulas only demonstrate thin
wall enhancement, while granulation tissue in a healing tract also has central enhancement [17].

Contrast-enhanced CT imaging is a useful alternative to MR imaging, specifically in patients
who cannot tolerate MR imaging [2]. Although major studies are lacking in the literature,
the sensitivity of contrast-enhanced CT in the diagnosis of vaginal fistulas may be greater than
60% [18]. Both intravenous and oral contrast should be administered if possible, given the increased
accuracy of delayed contrast-enhanced CT images [19,20]. Imaging 40–60 min after ingestion has been
shown to be both diagnostically reasonable and time efficient [18]. Three-dimensional reconstructions
are helpful, not only in delineating anatomy, but also in surgical/interventional planning. On a CT
urogram, ureterovaginal fistulas may appear as a faint direct tract outlined by contrast material, as well
as a resultant opacification of the vagina [19]. Oral contrast is clearly advantageous in the evaluation of
rectovaginal or anovaginal fistulas, not only in delineating a tract, but also in the identification of focal
areas of bowel-wall thickening. Current protocol recommendations include an initial unenhanced CT
followed by contrast-enhanced imaging during the portal and excretory phases with a split bolus [2].

Once diagnosis has been achieved, the management of patients with vaginal fistulas is as much
determined by their etiology as by physical factors, including the size, location, and complexity of the
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tract. Given the overlap of this problem with fields such as obstetrics/gynecology, urology, and colorectal
surgery, a multidisciplinary approach may be necessary for effective treatment. Although conservative
management has been utilized in some cases, the vast majority of patients are treated surgically, with a
new and evolving subset of patients receiving novel treatment with interventional assistance.

2. Surgical Management of Colovaginal and Rectovaginal Fistulas

Surgical correction of colovaginal and rectovaginal fistulas requires an understanding of the
size, location, and etiology of the fistula. These factors allow the surgeon to counsel the patient as
to the best approach to treatment, and the expected success following surgery. In reproductive-age
women, the most common etiology for rectovaginal fistulas is obstetrical trauma, which physically
would be identified low in the vaginal canal. In older women, fistula formation is usually due to
an inflammatory process, such as diverticulitis or Crohn’s disease. Identifying the exact location of
the fistula, which can be identified on imaging, is critical in order to decide the approach to surgery,
whether it be transvaginal or transabdominal.

2.1. Low Rectovaginal Fistulas

Low rectovaginal fistulas are most likely to be caused by obstetrical trauma, but can also be due
to inflammatory processes, such as Crohn’s disease. Preoperatively, an endoanal ultrasound can assess
the integrity of the anal sphincter, as concomitant sphincteroplasty can be performed if necessary.
Furthermore, it is important to assess a patient’s symptoms, as fecal incontinence has been reported
in up to 48% of patients with rectovaginal fistulas caused by obstetrical trauma [21]. This high rate
of fecal incontinence may correlate to unrecognized third or fourth degree lacerationw involving the
anal sphincter. On physical examination, careful visualization of the posterior vaginal wall should be
performed. Obstetrical injuries would likely be seen in the distal third of the vagina. If symptoms are
consistent, but no fistulous tract is seen, dilute methylene blue can be instilled into the rectum, and a
tampon placed into the vagina. Blue staining of the tampon can confirm the fistulous tract.

For surgical correction of low rectovaginal fistulas, we prefer a vaginal approach, excising the fistulous
tract with a multilayer closure. This can be performed in conjunction with an anal sphincteroplasty,
if an obstetric anal sphincter injury is detected on an endoanal ultrasound. An enema can be
performed either the night before or on the morning of surgery to empty the lower colon. Appropriate
broad-spectrum antibiotics should be given perioperatively. Under general anesthesia, a thin metal
probe can be inserted through the fistulous tract for identification. If the fistula involves the anal
sphincter, or if sphincteroplasty is planned, an episioproctotomy can be intentionally performed along
the midline of the posterior vaginal wall to the level of the fistula. If the external anal sphincter is intact,
an incision can be made superficially in the midline of the posterior vaginal epithelium, avoiding
separation of the sphincter. The fistula is excised until bleeding margins are visualized, indicating
healthy rectal mucosa. The rectal submucosa and muscularis is reapproximated using a delayed
absorbable suture (Figures 1–4). Multiple layers of the overlying connective tissue are imbricated over
the initial suture line.

The external anal sphincter is then reapproximated using either an end-to-end or overlapping
technique with a delayed absorbable suture [22–24]. Care is also taken to reapproximate the internal
anal sphincter, to the depth of the external anal sphincter. Rebuilding the perineal body with further
layers over the rectal suture line provides strength to the repair, prior to reapproximating the vaginal
epithelium. Finally, the vaginal incision is closed using a delayed absorbable suture in the midline,
incorporating the perineal skin closure.

Postoperatively, patients are managed with soft, but not liquid stool, using laxatives and stool
softeners as necessary. Enemas should not be used during the healing phase. Prolonged antibiotics are
not necessary, but pelvic rest avoiding vaginal or anal intercourse is important to allow healing of the
area for six to eight weeks. Sitz baths are helpful to clean the perineum without prolonged soaking,
and incisions should be monitored for signs or symptoms of infection.
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2.2. High Rectovaginal and Colovaginal Fistulas

An abdominal approach to rectovaginal and colovaginal fistula repair is considered if there is
underlying colon pathology that needs to be addressed, if a diverting stoma is needed, or if the fistula
is too high to reach vaginally for adequate exposure. The most likely scenario of a high colovaginal
fistula is in an older patient with prior diverticular disease. These fistulas can often be visualized on
pelvic examination in the left apex of the vagina, and symptoms include the passing of flatus or fecal
material through the vagina. If a prior hysterectomy has been performed, involvement of the bladder
or urinary tract should be ruled out, either by direct visualization with a cystoscopy, or by imaging. The
concomitant onset of bladder symptoms can suggest the involvement of the urinary tract. Symptoms
may include pneumaturia, recurrent urinary tract infections, and increased urinary frequency.

Preoperatively, an enema may be performed to empty the lower colon, however full bowel preparation
is not necessary. We utilize the enhanced recovery protocol for all patients undergoing abdominal
surgery [25]. The preferred surgical approach to abdominal fistula repair is a minimally invasive one,
using robotic-assisted laparoscopy. If there is underlying colon pathology, such as diverticulitis or prior
pelvic radiation, a bowel resection with primary anastomosis may be necessary. In cases of radiation,
a diverting stoma should also be performed due to a higher risk of anastomotic leak. In this scenario,
the sigmoid colon is mobilized along the retrorectal space distal to the fistula site. Once the fistulous
tract is identified, the distal end of the colon is mobilized and stapled circumferentially. A colpotomy
is performed and the diseased colonic segment removed, either through the colpotomy, or through an
extended umbilical incision. An end-to-end primary anastomosis is then performed with a circular
stapler. The colpotomy is closed using a delayed absorbable suture. An omental flap can be mobilized
and interposed between the rectal anastomosis and the vagina.
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If the fistula is iatrogenic due to gynecologic surgery, bowel resection may not be necessary. In this
scenario, the rectovaginal space is carefully opened until the fistulous tract is identified (Figure 5).
The tract is excised until healthy vaginal and rectal tissue is identified. A discoid excision of the rectum
is thus performed and primarily closed, using a delayed absorbable suture, in a multilayer fashion.
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The colpotomy is also closed with a delayed absorbable suture. An omental flap can be interposed in
the rectovaginal space with the omentum sutured distal to the colpotomy and rectotomy sites.

The appropriate anatomical identification of the fistula is crucial in order to determine the extent
of the surgery, and to be able to counsel the patient as to the best surgical approach to be taken.

3. Percutaneous Novel Interventional Techniques

Percutaneous interventional techniques are continuously evolving, and provide a new
armamentarium for patients with fistulas who are deemed not to be surgical candidates. Although
surgical options exist, including resection with primary anastomosis, resection with diversion,
or diversion alone, a select group of patients may not be operative candidates due to other medical
comorbidities. Endoscopic endoluminal stenting has been considered as an alternative option, as
covered stents can effectively palliate the symptoms by secluding the vagina from the colon [26].
For complex surgical patients, new technologies are being designed so that percutaneous interventional
methods can be used to offer hope and an improved quality of life for these patients.

In the literature pertaining to interventional radiology, enterocutaneous fistulas have been closed
using the Biodesign Fistula Plug (Cook, Inc., Bloomington, IN, USA), however this plug has limited
sizes, and may not be adequate for closing large vaginal fistulas. Thus far in the literature, there are
only a handful of reports which have used the AMPLATZER occluder device (AVP; St. Jude Medical,
Inc. St. Paul, MN, USA) for closure of rectovaginal fistulas (Figure 6) [27,28]. These reports offer future
promise for adapting current interventional devices and/or designing new technologies. In the first
case report, Kilickesmez used the AVP for treating a rectovaginal fistula, which occurred following a
low anterior resection for rectal cancer. Prior surgical interventions, namely diversion colostomy and
primary surgical repair were both unsuccessful. An AVP 2 (AVP; St. Jude Medical, Inc. St. Paul, MN,
USA) was used to occlude the fistula, and was deployed percutaneously through the vaginal lumen.
Although initially successful in this case, long-term success was not achieved, likely attributable to
contractile forces within this area [27]. Lee et al. designed their own fistula plug for the occlusion
of rectovaginal fistulas, consisting of a cloverleaf-configurated disk with a nitinol frame [20]. They
placed this device transvaginally in seven patients with either radiation induced or surgically induced
fistulas, achieving good outcomes, even up to 26 months following the procedure. In a more recent
article, the AMPLATZER plug was used to create an occlusive barrier across a carcinoid mucinous
tumor-vaginal fistula, with good short-term outcomes.

Given the successful short-term outcome, a second patient was referred for the closure of a
complex colovaginal fistula resulting from invasive vaginal malignancy and prior surgical intervention.
The patient was deemed not to be a candidate for operative repair. The patient had such a significantly
poor quality of life that percutaneous closure of the fistula was attempted (Figure 7).
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Figure 6. (a) Sagittal T2 MR imaging shows communication between a pseudomyxomatous tumor and
the vagina (arrow); (b) contrast injection shows no further communication between the tumor and the
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The patient did well in the short term, having a significant decrease in vaginal output, and an
improved quality of life. Furthermore, follow-up imaging demonstrated that the occluder plugs were
in the appropriate position.
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4. Conclusions 

Figure 7. (a) Sagittal T2 MR shows a large fistula (arrow) between a recurrent mucinous rectal tumor
(T) and the vagina (V). The rectum is surgically absent; (b) a guidewire has been passed through the
vagina into the fistula with the tumor and colon. Contrast is seen opacifying the cecum and ascending
colon; (c) the first Amplatzer device is being deployed; (d) the second Amplatzer device is being
deployed; (e) after the Amplatzer device is deployed, contrast is retained in the small bowel and no
longer communicates with the vagina; (f) a sagittal CT image shows the two adjacent Amplatzer plugs
within the fistula tract.
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4. Conclusions

Vaginal fistulas are rare complications resulting from various disease processes or surgical
interventions. However, they can and should be treated in order to dissipate distressing symptoms in
women. The majority of these women can be treated through surgical intervention, using the treatment
approaches described above. However, for those women who are not surgical candidates, and who
experience a significantly reduced quality of life as a result of these fistulas, endovascular interventions
can be applied. Although a promising treatment option, long-term follow-up is needed for these
patients in order to ensure the long-term occlusion of the fistulas.

Acknowledgments: No sources of funding were used for this review article.

Author Contributions: M.-G.K.: creation, and editing of the manuscript, interventional radiology expertise;
J.Y.: creation, and editing of the manuscript, gynecologic surgical expertise; P.M.: creation, and editing of the
manuscript; C.T.M: literature search, creation, and editing of the manuscript; S.A.: creation, and editing of the
manuscript; S.N.: creation, and editing of the manuscript; R.O.: creation, and editing of the manuscript; J.S.K.:
W.A.M.: creation, and editing of the manuscript, imaging expertise; All authors contributed to creation, and
editing of the manuscript.

Conflicts of Interest: M-G.K. Speakers Bureau, Abbott Laboratories. Speakers bureau is for pelvic congestion
syndrome. S.K., GE consultant for ultrasound contrast. W.M, Guerbet consultant for MRI contrast. The other
authors have no conflict of interest.

References

1. Forsgren, C.; Altman, D. Risk of pelvic organ fistula in patients undergoing hysterectomy. Curr. Opin.
Obstet. Gynecol. 2010, 22, 404–407. [CrossRef] [PubMed]

2. Narayanan, P.; Nobbenhuis, M.; Reynolds, K.M.; Sahdev, A.; Reznek, R.H.; Rockall, A.G. Fistulas in malignant
gynecologic disease: Etiology, imaging, and management. Radiographics 2009, 29, 1073–1083. [CrossRef]
[PubMed]

3. Tebeu, P.M.; Fomulu, J.N.; Khaddaj, S.; de Bernis, L.; Delvaux, T.; Rochat, C.H. Risk factors for obstetric
fistula: A clinical review. Int. Urogynecol. J. 2012, 23, 387–394. [CrossRef] [PubMed]

4. Adler, A.J.; Ronsmans, C.; Calvert, C.; Filippi, V. Estimating the prevalence of obstetric fistula: A systematic
review and meta-analysis. BMC Pregnancy Childbirth 2013, 13, 246. [CrossRef] [PubMed]

5. Mellano, E.M.; Tarnay, C.M. Management of genitourinary fistula. Curr. Opin. Obstet. Gynecol. 2014, 26,
415–423. [CrossRef] [PubMed]

6. Raassen, T.J.; Ngongo, C.J.; Mahendeka, M.M. Iatrogenic genitourinary fistula: An 18-year retrospective
review of 805 injuries. Int. Urogynecol. J. 2014, 25, 1699–1706. [CrossRef] [PubMed]

7. Kniery, K.R.; Johnson, E.K.; Steele, S.R. Operative considerations for rectovaginal fistulas. World J.
Gastrointest. Surg. 2015, 7, 133–137. [CrossRef] [PubMed]

8. Levy, C.; Tremaine, W.J. Management of internal fistulas in Crohn’s disease. Inflamm. Bowel Dis. 2002, 8,
106–111. [CrossRef] [PubMed]

9. Rivadeneira, D.E.; Ruffo, B.; Amrani, S.; Salinas, C. Rectovaginal fistulas: Current surgical management.
Clin. Colon Rectal Surg. 2007, 20, 96–101. [CrossRef] [PubMed]

10. Stoker, J.; Rociu, E.; Schouten, W.R.; Lameris, J.S. Anovaginal and rectovaginal fistulas: Endoluminal
sonography versus endoluminal MR imaging. AJR 2002, 178, 737–741. [CrossRef] [PubMed]

11. Avritscher, R.; Madoff, D.C.; Ramirez, P.T.; Wallace, M.J.; Ahrar, K.; Morello, F.A., Jr.; Gupta, S.; Murthy, R.;
Wright, K.C.; Hicks, M.E. Fistulas of the lower urinary tract: Percutaneous approaches for the management
of a difficult clinical entity. Radiographics 2004, 24 (Suppl. 1), S172–S236. [CrossRef] [PubMed]

12. Pickhardt, P.J.; Bhalla, S.; Balfe, D.M. Acquired gastrointestinal fistulas: Classification, etiologies, and imaging
evaluation. Radiology 2002, 224, 9–23. [CrossRef] [PubMed]

13. De Miguel Criado, J.; del Salto, L.G.; Rivas, P.F.; del Hoyo, L.F.; Velasco, L.G.; de las Vacas, M.I.;
Marco Sanz, A.G.; Paradela, M.M.; Moreno, E.F. MR imaging evaluation of perianal fistulas: Spectrum of
imaging features. Radiographics 2012, 32, 175–194. [CrossRef] [PubMed]

14. Champagne, B.J.; McGee, M.F. Rectovaginal fistula. Surg. Clin. N. Am. 2010, 90, 69–82. [CrossRef] [PubMed]
15. Healy, J.C.; Phillips, R.R.; Reznek, R.H.; Crawford, R.A.; Armstrong, P.; Shepherd, J.H. The MR appearance

of vaginal fistulas. AJR 1996, 167, 1487–1489. [CrossRef] [PubMed]

http://dx.doi.org/10.1097/GCO.0b013e32833e49b0
http://www.ncbi.nlm.nih.gov/pubmed/20739885
http://dx.doi.org/10.1148/rg.294085223
http://www.ncbi.nlm.nih.gov/pubmed/19605657
http://dx.doi.org/10.1007/s00192-011-1622-x
http://www.ncbi.nlm.nih.gov/pubmed/22143450
http://dx.doi.org/10.1186/1471-2393-13-246
http://www.ncbi.nlm.nih.gov/pubmed/24373152
http://dx.doi.org/10.1097/GCO.0000000000000095
http://www.ncbi.nlm.nih.gov/pubmed/25105561
http://dx.doi.org/10.1007/s00192-014-2445-3
http://www.ncbi.nlm.nih.gov/pubmed/25062654
http://dx.doi.org/10.4240/wjgs.v7.i8.133
http://www.ncbi.nlm.nih.gov/pubmed/26328032
http://dx.doi.org/10.1097/00054725-200203000-00007
http://www.ncbi.nlm.nih.gov/pubmed/11854609
http://dx.doi.org/10.1055/s-2007-977487
http://www.ncbi.nlm.nih.gov/pubmed/20011383
http://dx.doi.org/10.2214/ajr.178.3.1780737
http://www.ncbi.nlm.nih.gov/pubmed/11856710
http://dx.doi.org/10.1148/rg.24si045508
http://www.ncbi.nlm.nih.gov/pubmed/15486242
http://dx.doi.org/10.1148/radiol.2241011185
http://www.ncbi.nlm.nih.gov/pubmed/12091657
http://dx.doi.org/10.1148/rg.321115040
http://www.ncbi.nlm.nih.gov/pubmed/22236900
http://dx.doi.org/10.1016/j.suc.2009.09.003
http://www.ncbi.nlm.nih.gov/pubmed/20109633
http://dx.doi.org/10.2214/ajr.167.6.8956582
http://www.ncbi.nlm.nih.gov/pubmed/8956582


J. Clin. Med. 2018, 7, 87 13 of 13

16. Outwater, E.; Schiebler, M.L. Pelvic fistulas: Findings on MR images. AJR 1993, 160, 327–330. [CrossRef]
[PubMed]

17. Hosseinzadeh, K.; Heller, M.T.; Houshmand, G. Imaging of the female perineum in adults. Radiographics
2012, 32, E129–E168. [CrossRef] [PubMed]

18. Tolan, D.J.; Greenhalgh, R.; Zealley, I.A.; Halligan, S.; Taylor, S.A. MR enterographic manifestations of small
bowel Crohn disease. Radiographics 2010, 30, 367–384. [CrossRef] [PubMed]

19. Yu, N.C.; Raman, S.S.; Patel, M.; Barbaric, Z. Fistulas of the genitourinary tract: A radiologic review.
Radiographics 2004, 24, 1331–1352. [CrossRef] [PubMed]

20. Lee, J.K.; Stein, S.L. Radiographic and endoscopic diagnosis and treatment of enterocutaneous fistulas.
Clin. Colon Rectal Surg. 2010, 23, 149–160. [CrossRef] [PubMed]

21. Tsang, C.B.; Madoff, R.D.; Wong, W.D.; Rothenberger, D.A.; Finne, C.O.; Singer, D.; Lowry, A.C. Anal
sphincter integrity and function influences outcome in rectovaginal fistula repair. Dis. Colon Rectum 1998, 41,
1141–1146. [CrossRef] [PubMed]

22. Farrell, S.A. Overlapping compared with end-to-end repair of third and fourth degree obstetric anal sphincter
tears. Curr. Opin. Obstet. Gynecol. 2011, 23, 386–390. [CrossRef] [PubMed]

23. Farrell, S.A.; Flowerdew, G.; Gilmour, D.; Turnbull, G.K.; Schmidt, M.H.; Baskett, T.F.; Fanning, C.A.
Overlapping compared with end-to-end repair of complete third-degree or fourth degree obstetric tears:
Three-year follow-up of a randomized controlled trial. Obstet. Gynecol. 2012, 120, 803–808. [CrossRef]
[PubMed]

24. Farrell, S.A.; Gilmour, D.; Turnbull, G.K.; Schmidt, M.H.; Baskett, T.F.; Flowerdew, G.; Fanning, C.A.
Overlapping compared with end-to-end repair of third- and fourth-degree obstetric anal sphincter tears:
A randomized controlled trial. Obstet. Gynecol. 2010, 116, 16–24. [CrossRef] [PubMed]

25. Kalogera, E.; Dowdy, S.C. Enhanced Recovery Pathway in Gynecologic Surgery: Improving Outcomes
through Evidence-Based Medicine. Obstet. Gynecol. Clin. N. Am. 2016, 43, 551–573. [CrossRef] [PubMed]

26. Abbas, M.; Falls, G. Endoscopic stenting of Colovaginal Fistula: The transanal and transvaginal “kissing”
wire technique. JSLS 2008, 12, 88–92. [PubMed]

27. Kilickesmez, O.; Andic, C.; Oguzkurt, L. Delayed failure of rectovaginal fistula embolization with Amplatzer
vascular plug2. Diagn. Interv. Radiol. 2014, 20, 511–512. [CrossRef] [PubMed]

28. Knuttinen, M.-G.; Zivin, S.; Jajko, R.; Gaba, R.C.; Ray, C.; Bui, J.T. Closure of carcnoid mucinous tumor-vaginal
fistula using an occluder device. J. Vasc. Interv. Radiol. 2015, 26, 766–768. [CrossRef] [PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.2214/ajr.160.2.8424344
http://www.ncbi.nlm.nih.gov/pubmed/8424344
http://dx.doi.org/10.1148/rg.324115134
http://www.ncbi.nlm.nih.gov/pubmed/22787005
http://dx.doi.org/10.1148/rg.302095028
http://www.ncbi.nlm.nih.gov/pubmed/20228323
http://dx.doi.org/10.1148/rg.245035219
http://www.ncbi.nlm.nih.gov/pubmed/15371612
http://dx.doi.org/10.1055/s-0030-1262982
http://www.ncbi.nlm.nih.gov/pubmed/21886464
http://dx.doi.org/10.1007/BF02239436
http://www.ncbi.nlm.nih.gov/pubmed/9749498
http://dx.doi.org/10.1097/GCO.0b013e32834a91e8
http://www.ncbi.nlm.nih.gov/pubmed/21836509
http://dx.doi.org/10.1097/AOG.0b013e31826ac4bb
http://www.ncbi.nlm.nih.gov/pubmed/22955309
http://dx.doi.org/10.1097/AOG.0b013e3181e366ef
http://www.ncbi.nlm.nih.gov/pubmed/20567163
http://dx.doi.org/10.1016/j.ogc.2016.04.006
http://www.ncbi.nlm.nih.gov/pubmed/27521884
http://www.ncbi.nlm.nih.gov/pubmed/18402747
http://dx.doi.org/10.5152/dir.2014.14177
http://www.ncbi.nlm.nih.gov/pubmed/25323835
http://dx.doi.org/10.1016/j.jvir.2015.01.011
http://www.ncbi.nlm.nih.gov/pubmed/25921462
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Review of Current Literature on Vaginal Fistulas 
	Surgical Management of Colovaginal and Rectovaginal Fistulas 
	Low Rectovaginal Fistulas 
	High Rectovaginal and Colovaginal Fistulas 

	Percutaneous Novel Interventional Techniques 
	Conclusions 
	References

