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Abstract 

Introduction Despite the advances in surgical and clinical approaches, there is no consensus regarding the best line 
of treatment from rectovaginal fistula (RVF). Faced with a challenging scenario in the approach of RVF, the fractional 
CO2 laser receives attention as a possible form of treatment.

Objectives A single-center, prospective, open-label study evaluating the effectiveness and safety of laser therapy 
for RVF treatment.

Subjects and methods The total of 15 patients was recruited at the Juiz de Fora University Hospital between August 
2018 and July 2022. Inclusion criteria were presence of clinically suspects RVF of any etiology confirmed by pelvic 
magnetic resonance image (MRI) and gynecological examination. Five fractional CO2 laser sessions with monthly 
interval followed by complete evaluation through clinical examination and pelvic MRI were performed for all patients 
after the completion of treatment. Analysis of sexual function before and after the treatment was performed using 
Female Sexual Quotient (FSQ).

Results The evaluation through physical examination showed no persistent inflammatory signs in the vagina for all 
patients. Additionally, 10 of out 15 (67.7%) patients achieved clinical remission of RVF symptoms, while 33.3% patients 
reported significant improvement. Of note, five patients who did not have previous sexual activity returned to regu-
lar sexual activity while seven patients who have baseline sexual activity had improvement in their sexual function 
as assessed by the FSQ. Three out of four ostomized patients had their ostomy reversed and remained without com-
plains. All six patients with RVF secondary to Crohn’s disease reported a marked improvement in symptoms and sex-
ual function. In seven (47%) patients radiological remission was confirmed by pelvic MRI.

Conclusion CO2 fractional laser can be considered a promising and safe therapeutic alternative for the management 
of RVF.
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Introduction
Rectovaginal fistula (RVF) is an abnormal tract that con-
nects the lower gastrointestinal tract with the vagina. 
They can be divided into rectovaginal and anovaginal 
according to location, with rectovaginal affecting the 
upper two-thirds of the vagina and the rectum and ano-
vaginal affecting the lower third of the vagina and the 
anal canal. Despite this classification, many authors use 
the term “rectovaginal” for both [1, 2]. It most frequently 
results from obstetric trauma, radiation damage, Crohn’s 
disease (CD) [3, 4], difficult hysterectomies, extension or 
rupture of perirectal, perianal and Bartholin’s abscesses, 
and from any surgical procedures involving the poste-
rior vaginal wall, anus, perineum or rectum [5]. Women 
suffering from RVF present mainly with uncontrollable 
passage of gas or feces from the vagina. A malodorous 
vaginal discharge and fecal soiling of the undergarments 
are also common complaints. Occasionally, a small fistula 
may be asymptomatic [4]. Diagnosis is made on vaginal, 
rectal and anal sphincter examination. The use of vagi-
nal and anorectal speculum, colposcope, enema, endoa-
nal ultrasound, and pelvic magnetic resonance imaging 
(MRI) may aid on diagnosis [4, 6].

For women with small fistulas and minimal symp-
toms, nonsurgical management is appropriate. Other-
wise, surgical approaches to RVF repair are dictated by 
fistula etiology. Fistulas should undergo local repair via 
transvaginal, transanal, transsphincteric, or transverse 
transperineal approach. Also, a transabdominal approach 
is available. Patients with RVF due to CD should not 
undergo repair until adequate medical control of their 
disease has been achieved. Thus, there are numerous 
therapeutic approaches, but unfortunately with limited 
responses [7–9].

Faced with a challenging scenario in the approach of 
RVF, the fractional CO2 laser should be considered as a 
possible form of adjuvant or primary treatment. Studies 
by Zerbinati and colleagues demonstrated the action of 
CO2 laser on vaginal tissue, promoting tissue remodeling 
with increased mucosal thickness through action with 
heat shock protein (HSP) and cytokines that promote 
fibrogenesis through the activation of fibroblasts and 
consequent production extracellular matrix; stimulating 
both the angiogenesis, with the proliferation and migra-
tion of endothelial cells; and re-epithelialization through 
epidermal growth factor activation [10, 11].

In a pilot study in 2019, Drumond and colleagues found 
complete occlusion of a rectovaginal fistulous path in a 
woman with CD, after performing 3 sessions of intra-
vaginal fractional CO2 laser. In that report, the use of the 
biological therapy (i.e., Infliximab) was maintained as a 
drug for continuous treatment of the CD [12]. The same 
authors, in 2021, following five women with RVF who 

underwent 5 sessions of fractional CO2 laser, achieved 
complete closure of the fistulous tract in three and par-
tial closure in two women. Two women, previously 
ostomized, had their ostomy reversed. Of these, four 
patients resumed sexual function as evaluated by female 
sex quotient [13, 14].

Within this context, the present study evaluates the rate 
of combined clinical and radiological remission of RVF 
induced by therapy with fractional CO2 vaginal laser, as 
well as the sexual function as evaluated by FSQ of women 
before and after treatment and therapy safety.

Methods
Study design
We conducted a single-center, prospective, open-label 
study on patients with RVF undergoing the vaginal 
laser therapy. The present study and cases reports were 
approved by the institutional review board and ethics 
committee of Juiz de Fora University Hospital, whose 
number of National Commission for Research Ethics 
(Brazil) 5.636.932.

Study population
Patients were recruited at the Juiz de Fora University 
Hospital between August 2018 and July 2022. Inclu-
sion criterion was presence of clinically suspect RVF of 
any etiology confirmed by pelvic MRI and gynecological 
examination. Exclusion criteria were age younger than 
18 years or older than 70 years, active genital malignancy, 
severe genital infection, breastfeeding women, and preg-
nancy. All patients supplied written informed consent 
before study inclusion.

Study interventions
At entry, the eligibility criteria were assessed, and medi-
cal history was recorded, including age, gender, race, 
etiology, duration and clinical presentation of the RVF, 
presence or absence of active sexual activity, sexual 
function, previous surgery for RVP (yes/no) and base-
line medications. In addition, a physical exam using a 
speculum and a Pelvic MRI with venous administration 
of a gadolinium-based contrast agent were performed at 
inclusion.

For evaluating the sexual function, we used the vali-
dated Brazilian version of the Female Sexual Quotient 
(FSQ) questionnaire [14]. FSQ is a brief, easy-to-apply 
questionnaire useful for screening female sexual dys-
function. This questionnaire includes 10 questions, 
each of which must be answered on a scale of 0–5. The 
sum of the 10 answers should be multiplied by 2, result-
ing in a total index ranging from 0 to 100. The seventh 
question requires a different treatment, i.e., the value of 
the answer given (from 0 to 5) must be subtracted from 
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5 to achieve the final score for this question. Higher 
values indicate better sexual performance/satisfaction, 
namely, 82–100 points: good to excellent; 62–80 points: 
regular to good; 42–60 points: unfavorable to regular; 
22–40 points: bad to unfavorable; and 0–20 points: null 
to bad [14, 15].

Following confirmation of the RVF diagnosis patients 
were referred to undergo five vaginal laser sessions, frac-
tionated at weeks 0, 4, 8, 12, and 16 using the CO2 laser 
(SmartXide2 V2 LR, Monalisa Touch; DEKA). The set-
tings were: DOT (micro-ablative zone) power of 40W, 
dwell time of 1000 µsec, DOT spacing of 1000 µm, and 
a 4 Stack. The laser probe was gently inserted into the 
vagina, without using the speculum, lubricants or topical 
anesthetics. The treatment takes 4 min. The patient was 
instructed to avoid sexual activity within 3 days of the 
laser procedure if it were the case.

Patient’s follow-up included clinical visit with physi-
cal exam using a speculum on 4, 8, 12, 16 and 20 weeks 
after the first laser session. In addition, patients were 
instructed to report at once any adverse event follow-
ing vaginal laser sessions. All gynecological evaluations 
before and after treatment of the RVF were performed by 
the same experienced gynecologist (DGD).

Between weeks 20 to 24 after ending the five sessions 
of vaginal laser, patients were asked about the presence 
or absence of active sexual activity, sexual function, and 
satisfaction with laser therapy (satisfied, very satisfied or 
dissatisfied). Furthermore, a pelvic MRI was schematized 
in order to assess remission or persistence of the fistu-
lous path. The same experienced radiologist, who was not 
aware of clinical data and patient outcomes, examined all 
MRI images before and after treatment (Condé CMS).

Study outcomes
The main outcomes measured were radiological and 
clinical remission of RVF, return of sexual activity, sex-
ual function, patient’s satisfaction after treatment, and 
adverse events of therapy (therapy safety).

Clinical remission for RVF was defined as epitheliza-
tion of the index external fistula opening (vaginal open-
ing) compared to baseline associated with the absence 
of RVF-related symptoms. Radiological remission was 
defined by MRI non-identification of the fistulous track, 
with the presence of tissue with low signal intensity on 
T2-weighted images, inferring fibrosis and obliteration 
of the vaginal component of the fistula with the pres-
ence of tissue proliferation; radiological criteria for fistula 
improvement were reduction in the dimensions of the 
fistulous track and absence of enhancement by venous 
contrast, inferring improvement in the inflammatory 
process.

Statistical analysis
Statistical analysis was performed using SPSS 20.0 
(SPSS, Chicago, IL, USA). The quantitative vari-
ables are expressed as the median and range or as the 
mean ± standard deviation when normally distributed, 
and the categorical variables are expressed as absolute 
and relative frequencies. Comparison before and after the 
end of the fifth vaginal laser session on the same subjects 
that had baseline sexual activity was performed for FSQ 
scores using paired t test. For the purpose of comparison, 
the level of statistical significance was set to P < 0.05.

Results
Fifteen female patients with diagnosis of RVF confirmed 
by clinical examination and pelvic MRI were consecu-
tively treated with vaginal laser therapy and prospectively 
followed during a mean period of 27 months (range 7 to 
48 months). The patients were between 29 and 69 years 
old (mean age 49), nine were white and six were no 
white. Four patients had rectovaginal fistulas and eleven 
had anovaginal fistulas. Crohn’s disease was the most 
common cause of RVF (n = 6), followed by pelvic sur-
gery (n = 4), perineal surgery (n = 2), unknown causes 
(n = 2) and obstetric trauma (n = 1). The mean duration 
of RVF before laser therapy was 30.1  months (range 6 
to 120 months). The baseline symptoms included one or 
more of the following: vaginal burning, dyspareunia, pas-
sage of gas and feces from the vagina, foul-smelling vagi-
nal discharge and tenderness to vaginal touch (Table 1).

Seven patients had not sexual activity before laser ther-
apy. Four patients had undergone previous fistulectomy 
surgeries and one of them had already undergone three 
unsuccessful fistulectomies (Table  1). All six patients 
with Crohn’s disease benefited in some way from the 
treatment. Four became asymptomatic and 2 had their 
complaints reduced. Closure of the fistula confirmed by 
imaging (RMP) was achieved in 2 cases and its dimen-
sions were reduced in 4 cases. As for fistulas resulting 
from surgical interventions (6), 4 remained asympto-
matic and 2 had an improvement in symptoms. Closure 
of the fistula confirmed by imaging (RMP) was achieved 
in 4 cases and its dimensions were reduced in 2 cases.

Four patients we could see passage of feces from the 
vagina with foul-smelling vaginal discharge. Also, we 
could find a focal  area of  vaginal inflammation in all 
patients. Six patients with RVF due to CD were con-
comitantly treated with 5  mg/kg of infliximab given as 
an intravenous induction regimen at 0, 2, and 6  weeks, 
followed by a maintenance regimen of 10  mg/kg every 
8 weeks thereafter for the treatment of fistulizing CD.

Overall, all patients completed five sessions of the 
vaginal laser therapy, and no adverse events were 
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reported by any of the patients during follow-up. At 
week 20, on clinical examination, no persistent inflam-
matory signs were observed in the vagina in the fifteen 
patients (Fig. 1). Ten (66.7%) patients achieved clinical 
remission after the end of planned vaginal laser ses-
sions, while 5 (33.3%) patients reported significant 
improvement in symptoms, although they still had 
occasional foul-smelling minimal vaginal discharge or 
passage of gas from the vagina. Moreover, five patients 
who did not have previous sexual activity returned to 
regular sexual activity. Seven patients who had pre-
viously sexual activity reported a clear improvement 
after vaginal laser treatment and three patients did not 
notice any change in sexual activity. Looking specifi-
cally at the subgroup of women who had sexual activ-
ity at baseline, we found a significant increase in FSQ 
scores between weeks 20 to 24 following vaginal laser 
therapy compared with baseline (71.9 ± 10.9 versus 
40.9 ± 20.4, respectively; p = 0.006), indicating better 
sexual performance/satisfaction [14, 15].

Three out of four ostomized patients had their 
ostomy reversed. In particular, all six patients with RVF 
secondary to CD reported a marked improvement in 
symptoms and sexual function. Four were asympto-
matic and two reported only passage of gas or elimina-
tion of foul-smelling from the vagina (Table  1). When 
patients were asked about their satisfaction with vagi-
nal laser treatment at week 20 after the end of the fifth 
vaginal laser sessions, all fifteen patients reported being 

satisfied (n = 3; [20%]) or very satisfied (n = 12; [80%]) 
with the results achieved with this treatment.

A reduction in the size of the fistula or its resolution 
was observed in all patients, as described in Table 1.

Seven patients (47%) achieved radiological remission 
between weeks 20 to 24 after ending the five sessions 
of vaginal laser, either with complete obliteration of the 
vaginal component of the fistula and presence of tissue 
proliferation or non-identification of the fistulous track, 
with the presence of tissue with low signal intensity on 
T2-weighted images, inferring fibrosis (Figs.  2 and 3). 
In addition, other eight patients (53%) had a reduction 
in the dimensions of the fistulous track.

Fig. 1 (Patient 9)—Photography shows fistulous orifice 
in the posterior vaginal wall before therapy (A). Photos B and C show 
clear reduction in the dimensions of the fistulous track after vaginal 
laser therapy

Fig. 2 (Patient11)—Axial T2-weighted magnetic resonance 
image shows a fistulous track (white arrow) between the anal 
canal and the posterior vaginal wall (A). Magnetic resonance 
image after laser therapy no longer identifies the fistulous track 
with presence of low signal intensity tissue on T2-weighted images 
(white arrow), inferring fibrosis (B)
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Discussion
Rectovaginal fistulas present a distressing problem for 
the patient and a challenge for the treating physician. 
Successful management must take into consideration 
the etiology of the fistula and the health of both the 
rectum and the patient [4]. For women with small fis-
tulas and minimal symptoms, nonsurgical management 
is appropriate [7]. However, for the majority of patients 
with RVF, the symptoms are intolerable, and no stand-
ard treatment is accepted worldwide [16–20]. Most 
published studies are small case series, which makes 
comparison of techniques and outcomes difficult [9].

Currently we have surgical approaches to anovagi-
nal fistula or RVF repair, such as advancement flaps 
(endorectal and endovaginal), transperineal closure, 
Martius procedure, gracilis muscle transposition, 

rectal resections, transabdominal closure, mesh repair, 
plugs, endoscopic repairs (video-assisted anal fis-
tula treatment -VAAFT, fistula laser closure—FiLaC, 
over-the-scope clip—OTSC—device) and closure with 
biomaterials [4, 7–9, 16–20]. The grade recommenda-
tion in treatment guideline approved by the ASCRS 
(The American Society of Colon & Rectal Surgeons) 
may be weak or strong [5] and we don’t have 100% of 
resolution.

In the search for treatment alternatives for RVF, accu-
mulating evidence suggests that the fractional CO2 
vaginal laser therapy could have a potential therapeutic 
role in this setting. Indeed, after the pilot study and a 
case series developed by Drumond et  al. [12, 13] pre-
senting potentially complementary, promising, and 
safe therapeutic strategy with fractional CO2 laser, new 
studies are being developed.

In present study, we found clinical and radiological 
remission rates of 66.7% and 47%, respectively between 
weeks 20 to 24 following fractional CO2 vaginal laser 
therapy. Additionaly, three patients had their ostomies 
successfully reversed and remained symptom-free dur-
ing follow-up.

Interesting, despite the complexity of sexual function, 
we observe a significant increase in FSQ scores at the 
end of the treatment in most women and five patients 
who did not have previous sexual activity returned to 
regular sexual activity. In current study, eight out of 15 
women studied maintained sexual activity during treat-
ment. The medical care team chose not to recommend 
stopping sexual intercourse if patients so desired due to 
the long course of illness of most women included in 
the research. Furthermore, we believe that the advice to 
suspend sexual activity could worsen the suffering they 
experience, compromising interpersonal and family 
relationships. Furthermore, it is well known that post-
coital non obstetric vaginal lacerations due to consen-
sual sexual act are generally minute mucosal tears while 
acute fistula formation by penile penetration through 
the full thickness of the rectovaginal wall after consen-
sual vaginal intercourse is very unusual [21]. Also, all 
patients reported being satisfied (20%) or very satis-
fied (80%) with the benefits obtained from the therapy. 
Sexual disfunction in females has a significant negative 
impact on a woman’s health, self-esteem, relationships, 
quality of life, and work productivity [19–24]. Thus, 
therapeutic strategies that enable the return of sexual 
activity for the couple certainly contribute to improv-
ing the quality of life and other problems in woman’s 
health. Taken together, these findings strongly suggest 
that fractional CO2 vaginal laser therapy has the poten-
tial to induce clinical and radiological remission in a 
subgroup of patients with RVF, in addition to providing 

Fig. 3 (Patient 12)—Sagittal T2-weighted magnetic resonance image 
shows fistulous track (white arrows) communicating the upper third 
of the vagina with abscesses in the pelvic cavity and intestinal loops 
(A). Magnetic resonance image after laser therapy no longer identifies 
the fistulous track with presence of low signal intensity tissue 
on T2-weighted images (white arrows), inferring fibrosis (B)
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an important improvement in the sexual function of 
most women undergoing this treatment.

Patients with severe anorectal fistulizing CD who do 
not respond adequately to medical therapy, local surgical 
intervention or long-term seton drainage may consider 
fecal diversion with or without proctectomy to control 
anorectal sepsis and improve incontinence symptoms 
and overall quality of life [24]. Retrospective reviews 
evaluating diversion under these circumstances demon-
strate that 64% to 81% of patients have an initial response 
to this approach [25]. In this study, 67% patients with CD 
were asymptomatic and 33% reported only passage of gas 
or elimination of foul-smelling from the vagina after vagi-
nal laser therapy associated with infliximab continuous 
use. Thus, this combined therapeutic strategy of vaginal 
laser with anti-TNF therapy appears to be promising for 
the treatment of RVF in women with CD. Interestingly, 
the response to treatment was better in the group of 
patients with surgical fistulas than in those with RVF due 
to Crohn’s disease. It is well recognized that RVF consti-
tutes one of the most debilitating and refractory manifes-
tations of perianal CD to treat, presenting high rates of 
recurrence and frequent need for multiple consecutive 
therapies. Indeed, the decreased vascularization and the 
thin rectovaginal septum do not provide ideal conditions 
to promote healing, probably justifying the greater diffi-
culty in obtaining complete RVF healing in patients with 
Crohn’s disease [26]. Of note, in our series no adverse 
event of vaginal laser therapy was noticed. It can be per-
formed on an outpatient basis and without anesthesia.

This research provides new therapeutic perspectives 
for the application of this technique in RVF repair. How-
ever, long-term prospective studies involving a broader 
population of women with RVF are needed to confirm 
the preliminary findings of this innovative therapy. In 
addition, future studies it would be important to test new 
CO2 laser treatment as an adjuvant therapy in patients 
with RVF since this tool demonstrated potential ben-
eficial effects on the vaginal mucosa with regard to other 
pathologies [27].

Conclusions
Treatment with fractional CO2 vaginal laser has proven 
capable of inducing clinical and radiological remission in 
a significant proportion of patients with RVF. We found a 
reduction of vaginal inflammatory process in all patients 
as well as improvement in sexual function as evaluated by 
the FSQ. No adverse effects were identified in medium 
term follow up. Further prospective studies with appro-
priate simple size are needed to establish this method 
as a complementary or first-line therapeutic strategy for 
patients with RVF.

Limitations
The main limitations of this research refer to the limited 
possibility of generalizing the validity of the study due to 
the sample size due to the rarity of the condition.

Acknowledgements
We thank the patients for providing informed consent for the publication of 
the case details.

Author contributions
DGD, CdMSC and JMdFC: study conceptualization. DGD, CdMSC and JMdFC: 
methodology. DGD, CdMSC and JMdFC, LAC and SDE: resources and data 
curation. DGD, CdMSC and JMdFC: writing the original draft. DGD, CdMSC and 
JMdFC and NMdGS: writing, review and editing. DGD, CdMSC and JMdFC and 
NMdGS: visualization and supervision. All authors contributed to the interpre-
tation of results, as well as reviewed and approved the final version.

Funding
The authors received no specific funding for this work.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Research Ethics Committee of the Univer-
sity Hospital of the Federal University of Juiz de Fora (Permission Number: 
5.636.932) and carried out according to the guidelines of the commit-
tee. Informed consent was obtained from all subjects and/or their legal 
guardian(s).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Surgery, Faculty of Medicine, Universidade Federal de Juiz 
de Fora, Rua Doutor Waldyr Lorentz, 11, Juiz de Fora, MG CEP: 36.037-752, 
Brazil. 2 Universidade Federal de Juiz de Fora, Juiz de Fora, Brazil. 3 Depart-
ment of Medicine, Faculty of Medicine, Inflammatory Bowel Disease Center, 
Universitary Hospital, Universidade Federal de Juiz de Fora, Juiz de Fora, Brazil. 
4 Hospital Israelita Albert Einstein, São Paulo, Brazil. 5 Department of Gynecol-
ogy, Universidade Federal de São Paulo, São Paulo, Brazil. 

Received: 7 August 2023   Accepted: 11 December 2023

References
 1. Rosenshein NB, Genadry RR, Woodruff JD. An anatomic classification of 

rectovaginal septal defects. Am J Obstet Gynecol. 1980;137:439.
 2. Baden WF, Walker T. Fundamentals, symptoms, and classification. In: 

Baden WF, Walker T, editors. Surgical repair of vaginal defects. Philadel-
phia: Lippincott; 1992. p. 9.

 3. Andreani SM, Dang HH, Grondona P, et al. Rectovaginal fistula in Crohn’s 
disease. Dis Colon Rectum. 2007;50:2215.

 4. Saclarides TJ. Rectovaginal fistula. Surg Clin North Am. 2002;82:1261.
 5. Torbey MJ. Large rectovaginal fistula due to a cube pessary despite rou-

tine follow-up; but what is ‘routine’? J Obstet Gynaecol Res. 2014;40:2162.
 6. Expert Panel on Gastrointestinal Imaging, Levy AD, Liu PS, et al. 

ACR Appropriateness  criteria® anorectal disease. J Am Coll Radiol. 
2021;18:S268.

 7. Gaertner WB, Burgess PL, Davids JS, et al. The American Society of colon 
and rectal surgeons clinical practice guidelines for the management 



Page 10 of 10Drumond et al. BMC Research Notes          (2023) 16:371 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

of anorectal abscess, fistula-in-ano, and rectovaginal fistula. Dis Colon 
Rectum. 2022;65:964.

 8. Shieh CJ, Gennaro AR. Rectovaginal fistula: a review of 11 years’ experi-
ence. Int Surg. 1984;69:69.

 9. Göttgens KW, Smeets RR, Stassen LP, et al. 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.

 10. Zerbinati N, Serati M, Origoni M, et al. Microscopic and ultrastructural 
modifications of postmenopausal atrophic vaginal mucosa after frac-
tional carbon dioxide laser treatment. Laser Med Sci. 2015;30:429–36.

 11. Salvatore S, Nappi RE, Zerbinati N, et al. A 12-week treatment with 
fractional  CO2 laser for vulvovaginal atrophy: a pilot study. Climacteric. 
2014;17:363–9.

 12. Drumond DG, Chebli JMF, Speck NMG, et al. Case report: treatment for 
rectovaginal fistula in Crohn’s disease us- ing fractionate CO2 vaginal laser 
with anti-TNF therapy. Photomodul Photomed Laser Surg. 2019;20:1–4.

 13. Drumond DG, Speck NMG, Chebli JMF, et al. Treatment of rectovaginal 
fistula using fractionate  CO2 vaginal laser: a case series. Photobiomodul 
Photomed Laser Surg. 2021;39(9):622–9.

 14. Abdo CHN. Elaboração e validação do quociente sexual-versão feminina: 
uma escala para avaliar a função sexual da mulher. Rev Bras Med. 
2006;63(9):477–82.

 15. Abdo CHN. Questionario sexual feminino: um questionário brasileiro para 
avaliar a atividade sexual da mulher. Diagn tratamento. 2019;14(2):89–90.

 16. Boronow RC. Repair of the radiation-induced vaginal fistula using the 
Martius technique. World J Surg. 1986;10:237.

 17. Aartsen EJ, Sindram IS. Repair of the radiation induced rectovaginal fistu-
las without or with interposition of the bulbocavernosus muscle (Martius 
procedure). Eur J SurgOncol. 1988;14:171.

 18. Schloericke E, Hoffmann M, Zimmermann M, et al. Transperinealomen-
tum flap for the anatomic reconstruction of the rectovaginal space in the 
therapy of rectovaginal fistulas. Colorectal Dis. 2012;14:604.

 19. Hull TL, Fazio VW. Surgical approaches to low anovaginal fistula in Crohn’s 
disease. Am J Surg. 1997;173:95.

 20. Hirten RP, Shah S, Sachar DB, Colombel JF. The management of intestinal 
penetrating Crohn’s Disease. Inflamm Bowel Dis. 2018;24:752–65.

 21. Stabile G, Mordeglia D, Romano F, et al. Postcoital vaginal perforation 
and evisceration in women with no prior pelvic surgery: laparoscopic 
management and systematic review of the literature. Int J Environ Res 
Public Health. 2021;18(18):9746.

 22. McCabe MP, Sharlip ID, Atalla E, et al. Definitions of sexual dysfunctions in 
women and men: a consensus statement from the fourth international 
consultation on sexual medicine 2015. J Sex Med. 2016;13:135.

 23. American College of Obstetricians and Gynecologists’ Committee on 
Practice Bulletins—Gynecology. Female sexual dysfunction: ACOG prac-
tice bulletin clinical management guidelines for obstetrician-gynecolo-
gists, number 213. Obstet Gynecol. 2019;134: e1.

 24. Gionchetti P, Dignass A, Danese S, et al. ECCO. 3rd European evidence-
based consensus on the diagnosis and management of Crohn’s disease 
2016: part 2: surgical management and special situations. J Crohn’s Colitis. 
2017;11:135–49.

 25. Singh S, Ding NS, Mathis KL, et al. Systematic review with meta-analysis: 
faecal diversion for management of perianal Crohn’s disease. Aliment 
Pharmacol Ther. 2015;42:783–92.

 26. Meyer J, Ris F, Parkes M, Davies J. Rectovaginal fistula in Crohn’s disease: 
when and how to operate? Clin Colon Rectal Surg. 2022;35(1):10–20.

 27. Stabile G, Scalia MS, Carlucci S, De Seta F.  Ladylift® non-ablative laser 
technology for the treatment of menopausal vestibulodynia and geni-
tourinary syndrome. Prz Menopauzalny. 2022;21:253–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Combined clinical and radiological remission of rectovaginal fistulas using fractional CO2 vaginal laser: a case series and medium-term follow-up
	Abstract 
	Introduction 
	Objectives 
	Subjects and methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design
	Study population
	Study interventions
	Study outcomes
	Statistical analysis

	Results
	Discussion
	Conclusions
	Limitations

	Acknowledgements
	References


