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Abstract: The treatment of perianal fistulas remains a clinical chal-

lenge despite the significant advances that have been made in the 

management of luminal inflammatory bowel disease. In combi-

nation with medical therapies, surgical management of perianal 

fistulas is important for both infection control and definitive repair. 

Older surgical techniques include the placement of draining and 

cutting setons and endorectal advancement flaps. Newer surgi-

cal techniques that utilize lasers and video-assisted technology 

are being studied to help patients with chronic, refractory peri-

anal fistulas. In addition to surgical management, less-invasive 

endoscopic techniques, including endoscopic fistulotomy and 

endoscopic clipping, are being investigated. Looking forward, 

allogeneic and autologous adult mesenchymal stem cells are being 

evaluated to induce fistula healing and improve rates of fistula 

closure. Here, in the second of a 2-part series on perianal fistulas 

in patients with Crohn’s disease, we discuss the current surgical 

management of perianal fistulas as well as newer endoscopic tech-

niques and future therapies.

Crohn’s disease (CD) is an immune-mediated, chronic inflam-
matory condition that affects the entire gastrointestinal 
tract and is often complicated by intestinal strictures and 

fistulas. Fistulas associated with CD can form between contiguous 
loops of bowel or an adjacent organ, such as the bladder, urethra, or 
vagina. Perianal fistulas affect an average of 5% to 40% of patients 
with CD and are more common in patients who have a higher 
severity of inflammation of the colon and rectum.1-4 Symptoms of 
perianal fistulas include severe pain, purulent drainage, and fecal 
incontinence, leading to a significant reduction in quality of life. 
Successful management of a perianal fistula would ideally result in 
cessation of drainage and complete healing of the fistulous tract; 
however, perianal lesions continue to present a significant clinical 
challenge. The medical therapies that are currently available for the 
treatment of perianal fistulas in patients with CD were discussed in 
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been shown to be more effective than either modality 
alone.6 Despite the best therapies for chronic complex 
perianal fistulas, diverting stomas or even proctectomy 
may be necessary.2

Draining and Cutting Setons  The use of a seton in 
a patient with a perianal fistula was first described by 
Hippocrates, who inserted horsehair into an anal tract 
and periodically tightened it.9 Modern draining setons 
are commonly made of a rubber sling or heavy nylon 
suture and are frequently used for patients with com-
plex perianal fistulas (Figure). By preventing closure of 
the external opening and allowing the tract to mature 
and heal by secondary intention, a seton can be used 
as a bridge to a complex, definitive surgical repair.8 
In addition, for patients who have had failed defini-
tive repairs or who do not wish to undergo significant 
surgical interventions, a draining seton can be used as 
a long-term remedy, keeping the tract open and prevent-
ing abscess formation.8 Removal of a draining seton can 
result in fistula recurrence in approximately 20% to 80% 
of patients.10 Although the consensus is to remove the 
seton once the drainage has completely stopped, the ideal 
duration of the loose or draining seton remains a clinical 
challenge. Premature removal of a seton increases the risk 
of recurrence and new abscess formation, and prolonged 
seton placement has been associated with poor healing 
of the fistulous tract.11 In one study, a minimum of 3 
weeks of drainage from a loose seton was associated with 
complex perianal fistula healing11; however, Bouguen 
and colleagues showed improved healing when seton 
placement did not exceed 34 weeks.12 Unlike a draining 
seton, a cutting seton is placed into a fistula tract and 
serially tightened, cutting slowly through the sphincter 
and allowing for healing of the proximal tissue (Figure). 
Although placement of a cutting seton is minimally inva-
sive, healing is often quite slow, taking an average of 12 
to 16 weeks.8 Fecal incontinence has been reported in 
approximately 5% to 10% of patients, limiting the use 
of a cutting seton in the treatment of complex perianal 
fistulas.8,13

The use of draining setons in combination with 
medical therapy, most commonly a biologic agent such 
as infliximab (Remicade, Janssen), has been shown to 
increase the rate of fistula closure. In an evaluation of the 
efficacy of draining setons when combined with inflix-
imab, Regueiro and Mardini found that patients treated 
with the combination therapy had significantly better 
healing rates than patients treated with infliximab alone 
(100% vs 82.9%).14 Moreover, fistula recurrence rates 
were reduced with combination therapy (44%) com-
pared with infliximab therapy alone (79%; P=.001).14 
Two additional studies documented improved healing 

the first of our 2-part series.5 In conjunction with these 
therapies, surgical modalities, including the placement of 
draining setons, can be used to achieve the best clinical 
outcome. Currently, numerous novel surgical techniques 
are being studied to less invasively induce fistula healing 
while maintaining fecal continence. Although various 
medications and endoscopic and surgical techniques exist, 
there is no gold-standard treatment strategy for patients 
with perianal fistulas. However, it is clear that successful 
management requires a multidisciplinary approach with 
a gastroenterologist and a colorectal surgeon. Here, in 
the second of a 2-part series, we discuss the current surgi-
cal techniques, novel endoscopic modalities, and future 
therapies for perianal fistulas in patients with CD.

Surgical Management

Perianal fistula management often requires surgical inter-
vention for both local infection control and definitive 
treatment of the enterocutaneous tract. There are many 
options for surgical repair of a perianal fistula, and the 
choice of which technique is best often depends on the 
anatomy, presence of local inflammation, type of fistula, 
and surgeon expertise.

Simple Perianal Fistulas
The preferred surgical intervention for simple perianal 
fistulas (superficial or low intersphincteric) is an open 
fistulotomy, given the low risk of fecal incontinence and 
high rate of complete healing.6,7 In the majority of stud-
ies evaluating open fistulotomy for superficial fistulas, 
the healing rate is roughly 80% to 100%.7 Fistula recur-
rence rates are approximately 0% to 20% but can vary.7 
Incontinence after an open fistulotomy in patients with 
simple perianal fistulas is rare because the sphincter is 
not involved. Although healing rates are generally very 
high and both recurrence and incontinence rates are low, 
proper patient selection is crucial, and patients with low 
fistulas without macroscopic evidence of inflammation 
often have the best results.7

Complex Perianal Fistulas
Complex fistulas, involving the internal or external 
anal sphincter, require a different surgical approach to 
optimize healing and prevent incontinence. Current 
guidelines state that local infection control with an 
incision and drainage and/or seton placement is crucial 
prior to any definitive medical or surgical management.8 
Once the perianal infection is controlled, management 
of the enterocutaneous tract can be planned utilizing 
techniques such as an endorectal advancement flap, fis-
tula plug or glue, or laser closure.8 In complex perianal 
fistulas, combined surgical and medical management has 
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with combined infliximab infusion and draining seton 
placement when compared with monotherapy.15,16 There 
are no studies to date looking at the use of setons in com-
bination with novel biologic agents such as vedolizumab 
(Entyvio, Takeda) or ustekinumab (Stelara, Janssen).

Endorectal Advancement Flaps  Endorectal advance-
ment flaps are the most common surgical technique for 
the definitive repair of a complex perianal fistula, with 
success rates ranging from 50% to 80%.17 This sphincter-
sparing procedure involves mobilization of a U-shaped 
flap of rectal mucosa, submucosa, and muscle fibers to 
occlude the internal orifice of the fistula tract. Ideally, with 
no flow through the fistula, complete closure will occur. 
The majority of research on endorectal advancement flaps 

is in patients with fistulas of cryptoglandular origin, and 
not in patients with perianal CD. Jones and colleagues 
documented fistula closure after placement of a transanal 
rectal advancement flap in 58% (11/19) of patients with 
underlying CD.18 However, patients with active proctitis 
were excluded from the study, and 47% (9/19) of patients 
with CD required a temporary diverting stoma.18 Most of 
the studies on endorectal advancement flaps have dem-
onstrated that this procedure is most effective in patients 
with fistulas of cryptoglandular origin and is less effec-
tive in patients with underlying CD.17,19 Among patients 
with fistulizing CD, small bowel involvement and severe 
active proctitis are associated with lower rates of success-
ful fistula closure after an endorectal advancement flap 
procedure.17,20,21

Figure. An illustration of the anal canal with a loose draining seton (right) and a tight cutting seton (left) traversing the internal 
and external anal sphincters.
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Fistula Infill Materials  Fibrin glue, a mixture of 
fibrinogen and calcium, can be injected directly into a 
perianal fistula, sealing off the tract by forming a throm-
bin clot.2 Initially used in conjunction with other surgi-
cal procedures such as an endorectal advancement flap, 
fibrin glue is now being studied as a monotherapy in 
patients with perianal CD. Most of the initial studies on 
fibrin glue were conducted on patients with cryptoglan-
dular perianal fistulas, but studies on patients with CD 
have shown healing rates in the range of 30% to 80%.2,4 
In a small study focused on the efficacy of fibrin glue in 
patients with fistulizing CD, 71% (10/14) of patients 
had no drainage and 7% (1/14) had reduced drainage 3 
months following fibrin glue injection.22 After 2 years, 
57% (8/14) of patients in this study had complete fistula 
closure with no long-term side effects.22 In a subsequent 
prospective trial, fistula remission rates were significantly 
higher in the group that received fibrin glue compared 
with the group that was only observed (38% vs 16%; 
P=.04).23 Despite these initial promising results, other 
research has reported significantly lower fistula remis-
sion rates.24

Fistula plug placement is another sphincter-sparing 
technique for perianal fistulas, and is designed to 
occlude the internal orifice of the tract and to promote 
healing. The 2 most common types of fistula plugs that 
are currently being used are bioabsorbable plugs made 
of lyophilized porcine intestinal submucosa and syn-
thetic plugs made of polyglycolic acid and trimethylene 
carbonate.2 These plugs uniquely elicit minimal foreign 
body inflammation and essentially prohibit flow through 
the tract and provide a scaffold for healing. However, the 
majority of studies evaluating anal plugs are quite small, 
with variable results and with only a small number of CD 
patients included. In a systematic review of 20 studies 
assessing the efficacy of anal fistula plugs, fistula closure 
was seen in 54.8% (23/42) of patients with underlying 
CD.25 In a more recent systematic review, complete 
closure was documented in 58.3% (49/84) of patients 
with CD, and recurrence occurred in 13.6% (3/22) of 
the cohort.26 Success rates were higher in patients who 
received a bioabsorbable plug compared with a synthetic 
plug.26 Failure of anal plugs is often associated with 
plug extrusion, which occurs in approximately 8% of 
patients.25,27

Fistula Laser Closure  The use of laser therapy to treat 
fistulizing CD was first described in 2006 and revisited 
in 2011, with a pilot study using a fistula laser closure 
system (FiLaC, BioLitec).28,29 FiLaC uses a radial probe to 
cause denaturation and scarring along the fistula, oblit-
erating the tract.8,30 Giamundo and colleagues31 were the 
first to study fistula laser closure in patients with CD-

associated perianal fistulas. The researchers documented 
an overall healing rate of 72% and recurrence in 5.7% 
of patients, and concluded that the placement of a loose 
draining seton prior to laser therapy was associated with 
better results.31 A follow-up study assessing long remis-
sion in patients with CD treated with FiLaC found that 
69.2% (9/13) of patients maintained complete fistula 
closure for 5 years.32

Ligation of Intersphincteric Fistula Tract Procedure  
The ligation of intersphincteric fistula tract (LIFT) pro-
cedure is a sphincter-sparing operation for the definitive 
management of patients with complex perianal fistulas. 
The procedure involves opening the intersphincteric 
groove, dissecting down to the fistulous tract, and ligat-
ing the tract with interrupted sutures.2 A systematic 
review evaluating the efficacy of the LIFT procedure 
for any type of fistula found primary healing rates 
from 47% to 95%.33 Of the 26 studies included, 1 was 
focused specifically on patients with CD. In this study, 
complete healing was seen in 60% (9/15) of patients at 
2 months’ follow-up and in 67% (8/12) of patients at 
1 year.34 Predictors of surgical failure included midline 
fistulas and shorter fistula tracts.34 In a follow-up study, 
long-term healing was seen in 48% of patients, with a 
median time to failure of 9 months.35 Recently, a meta-
analysis was presented in poster form that compared 
endorectal advancement flaps with the LIFT procedure 
and included patients with CD-associated fistulas.36 Of 
the 74 patients with CD, weighted success and recur-
rence rates were not significantly different between the 
LIFT and endorectal advancement flap groups (66% 
vs 71% and 31% vs 29%, respectively).36 Postoperative 
incontinence rates were significantly higher in patients 
who underwent an endorectal advancement flap (7.8%) 
compared with patients who underwent the LIFT pro-
cedure (1.6%).36 Prospective, comparative studies that 
focus on patients with perianal CD are needed to better 
understand how the LIFT procedure compares to other 
sphincter-sparing options.

Video-Assisted Anal Fistula Treatment  Video-assisted 
anal fistula treatment (VAAFT) is one of the newest tech-
niques for patients with perianal fistulas. First described 
in 2011, this technique consists of an initial diagnostic 
phase followed by the operative phase.37 The fistulascope 
(Karl Storz GmbH) is introduced through the external 
opening of the fistula to outline the anatomy of the 
tract. The electrode probe is then advanced through the 
external opening, cauterizing the fistula tract every 1 
cm in a circular fashion as the device progresses. Finally, 
the internal opening is sutured with a stapler device.2,30 
The initial trial utilizing VAAFT included 136 patients, 
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although none had CD-related fistulas.37 In a subsequent 
case series, Schwandner38 evaluated the use of VAAFT 
on patients with CD-associated fistulas. Complete fistula 
healing was seen in 82% (9/11) of patients; however, all 
of these patients underwent a concomitant endorectal 
advancement flap, and 4 patients also underwent a fecal 
diversion.38 Benefits of the VAAFT procedure include 
the direct visualization of the fistula tract, the ability to 
identify secondary tracts that might be lost with palpa-
tion, and high rates of healing without loss of continence. 
However, the equipment for VAAFT is expensive and 
the actual surgical procedure is lengthy, suggesting that 
further studies are needed to better evaluate the optimal 
use of this technology.2,30

Fecal Diversion  Despite aggressive medical and surgical 
management, complete fistula healing is not achieved in 
all patients with perianal CD. In these patients, tempo-
rary diverting procedures can reduce inflammation and 
potentially avoid a proctectomy. In a study of fecal diver-
sion in patients with fistulizing CD, Galandiuk and col-
leagues found that 62% (53/86) of patients in their study 
required a temporary fecal diversion at some point in their 
treatment.39 However, the effectiveness of temporary fecal 
diversion is variable. A systematic review of the long-term 
outcomes of fecal diversion in patients with perianal CD 
found that 63.8% of patients had fistula healing.40 Res-
toration of bowel continuity was attempted in 34.5% of 
patients but was only successful in 16.6%, and 41.6% of 
patients required a complete proctectomy.40

Emerging Endoscopic Techniques

Whereas traditional therapy for perianal CD has included 
both medical and surgical management, the role of novel 
endoscopic therapies is now being studied.41 Endoscopic 
techniques for patients with perianal fistulas can be both 
diagnostic and therapeutic. Evaluation using an endo-
scope can include traditional visualization of the mucosa 
and identifying inflammation and any associated anal 
strictures. In addition, newer techniques using guidewires 
and spray catheters allow endoscopists to identify the 
internal orifice of the fistula tract.2 Endoscopic ultrasound 
can also be used to help define the anatomy of a fistula, 
as well as identify any associated abscesses.2 Endoscopic 
fistulotomy is a new technique that uses a needle knife 
or isolated top knife to open the fistula tract and deploy 
endoclips along the tract to prevent reformation of the fis-
tula.2 Early research has suggested that the best results are 
seen in fistulas that are short, located in the distal bowel or 
perianal area, and are extrasphincteric.41 Endoscopic inci-
sion and drainage of perianal abscesses prevents the need 
for an additional surgical procedure and may allow access 

to abscesses that were previously difficult to reach.2 Setons 
can be placed over a guidewire under direct visualization, 
and a preliminary study suggested that this modality 
is most successful in patients who have had a previous 
seton, as the tract is well epithelialized.2 As discussed pre-
viously, fibrin glues and anal plugs have been placed by 
surgeons for many years; however, these agents can also 
be delivered endoscopically. To close the internal opening 
of a fistula tract, endoscopic clipping and suturing have 
been studied. A small retrospective study using a proctol-
ogy clip system (OTSC Proctology, Ovesco Endoscopy 
AG) in patients with CD reported fistula closure in 70% 
(7/10) of patients.42 Through-the-scope clips have also 
been used to close fistulas and anastomotic leaks; however, 
their use has not been formally evaluated in patients with 
fistulizing CD.41 Large prospective studies are needed to 
better define the role of endoscopic therapy in a multidis-
ciplinary approach for patients with perianal fistulizing 
disease.

Future Therapies

Cell-Based Therapies
The use of allogeneic and autologous adult mesenchymal 
stem cells (MSCs) to induce fistula healing in patients 
with perianal CD is being studied. MSCs are commonly 
isolated from adipose tissue or bone marrow and have been 
shown to downregulate the immune system and promote 
tissue repair. Early phase 1, 2, and 3 studies on the use 
of MSCs in patients with CD-associated perianal fistulas 
have demonstrated both efficacy and safety.43-46 In the first 
phase 1 clinical trial to evaluate the safety of MSCs in 
patients with fistulizing CD, healing was reported in 75% 
(3/4) of patients at 8 weeks without any adverse events.45 
The same research group then performed a phase 2 trial 
comparing autologous adipose tissue–derived MSCs with 
fibrin glue alone.47 Fistula healing was reported in 71% 
of patients who were treated with MSCs compared with 
17% of patients who received fibrin glue.47 In a large, 
multicenter, phase 3 trial, patients who received autolo-
gous adipose tissue–derived MSCs had higher rates of 
healing at 24 and 52 weeks of therapy compared with 
controls; however, this difference was not statistically 
significant.48 Given the successful use of fistula plugs and 
fibrin glue discussed previously, researchers at the Mayo 
Clinic developed a novel fistula plug impregnated with 
autologous adipose tissue–derived MSCs (Gore Bio-A 
Fistula Plug, W. L. Gore and Associates). The research 
group completed a phase 1 trial utilizing this new plug 
and reported complete healing in 83% of patients after 6 
months (Table).49

Although the majority of studies on cell-based ther-
apies have used autologous stem cells, some researchers 
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have successfully implanted allogeneic cells in patients 
with fistulizing CD (Table). In 2016, a large multicenter 
trial was performed evaluating the use of allogeneic adi-
pose tissue–derived MSCs.50 This study identified a sta-
tistically significant difference in healing rates in patients 
who received MSCs (51%) compared with patients 
who received saline injection (34%).50 Study results are 
promising and suggest that cell-based therapies are effec-
tive and safe in patients with fistulizing CD. Variability 
in the results from these trials is likely attributable to 
different techniques in preparation and delivery of the 
cells, variable skill levels of the physicians injecting the 
cells, and a lack of standardization in the definition of 
healing. Continued investigation on the use of MSCs 
in perianal disease is necessary, as this technique could 
potentially change the algorithm for the treatment of 
fistulizing CD.

Novel Biologic Agents
Numerous biologic agents are currently under investiga-
tion for the treatment of inflammatory bowel disease, 
many of which may ultimately be effective for patients 
with fistulizing disease. To date, novel drugs being stud-
ied include SMAD7 antisense oligonucleotides such as 

mongersen (GED-0301, Celgene), sphingosine-1-phos-
phate receptor-1 selective agonists such as ozanimod 
(RPC-1063, Celgene), selective lymphocyte trafficking 
inhibitors similar to vedolizumab such as etrolizumab 
(Genentech), and monoclonal antibodies against novel 
targets such as interleukin-36. The efficacy of these novel 
biologic agents in inducing healing of perianal fistulas 
remains to be seen.

Innovative Surgical Techniques 
Modifications to the LIFT procedure have been described 
in an attempt to improve rates of complete fistula healing. 
The use of bioprosthetic grafts or an additional plug to 
reinforce the LIFT procedure (BioLIFT and LIFT-plug, 
respectively) are 2 of the newer techniques reported in the 
literature, although there is limited evidence in patients 
with fistulas secondary to CD.51 A study evaluating the use 
of the BioLIFT procedure combined with a mesh biologic 
prosthesis (Surgisis, Cook Surgical Inc) reported complete 
healing in 94% of patients, including some patients with 
underlying CD.51,52 Han and colleagues combined the 
traditional LIFT procedure with an excision of a small 
portion of the tract and a fistula plug using a human acel-
lular dermal matrix, and found fistula healing in 95% of 

Table. Cell-Based Therapies for the Treatment of Perianal Fistulas

Study Cell Type Study Type
Number of 

Patients Findings

Lee et al43 Autologous adipose 
tissue–derived SCs

Phase 2 clinical 
trial

43 82% (27/33) of patients showed complete fistula 
healing at 8 weeks after the final injection of SCs.

Ciccocioppo  
et al44

Autologous bone 
marrow–derived 
SCs

Prospective 12 58% (7/12) of patients had complete fistula 
closure, and 25% (3/12) had incomplete closure of 
the fistula tract.

García-Olmo  
et al45

Autologous adipose 
tissue–derived SCs

Phase 1 clinical 
trial

9 Complete closure of the fistula (epithelialization) 
was observed in 67% (6/9) of fistulas.

Cho et al46 Autologous adipose 
tissue–derived SCs

Phase 2 clinical 
trial

10 60% (6/10) of patients had complete fistula 
healing.

García-Olmo  
et al47

Autologous adipose 
tissue–derived SCs

Phase 2 clinical 
trial

24 Complete fistula healing was observed in 71% 
(17/24) of patients who received SCs with fibrin 
glue compared to 17% (4/24) of patients who 
received fibrin glue alone (P<.001).

Herreros et al48 Autologous adipose 
tissue–derived SCs

Phase 3 clinical 
trial

200 After 26 weeks, the fistula healing rate was 39.1% 
in patients who received SCs alone, 43.3% in 
patients who received SCs plus fibrin glue, and 
37.3% in patients who received fibrin glue alone.

Dietz et al49 Autologous SCs 
with a bioabsorb-
able matrix

Phase 1 clinical 
trial

12 83% (10/12) of patients had complete clinical 
healing and radiographic signs of healing at 6 
months.

Pánes et al50 Allogeneic
adipose tissue–
derived SCs

Phase 3 clinical 
trial

212 51% (53/103) of patients treated with SCs had 
clinical remission compared with 34% (36/105) of 
patients who received placebo (P=.024).

SC, stem cell.
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patients.51,53 Although this study was small, a larger, ran-
domized, multicenter trial comparing the LIFT-plug to 
the traditional LIFT procedure was performed; however, 
the results are yet to be published.51 Further studies on 
these novel surgical procedures in patients with perianal 
fistulizing CD are necessary to better define their role 
both as monotherapy as well as in combination with the 
various medical therapies available.

Conclusion

The management of perianal fistulizing disease remains 
a clinical challenge despite significant advances in the 
treatment of luminal CD over the past decade. The 
use of biologic therapy and novel surgical techniques 
appeared to change the treatment algorithm. Although 
numerous large randomized, controlled trials have been 
conducted on CD therapies, research on the manage-
ment of perianal fistulas is limited and mostly made up 
of open-label cohorts, case series, and subgroup analyses 
of larger studies. Furthermore, the majority of the trials 
evaluating the various new surgical techniques excluded 
patients with perianal fistulas secondary to CD. However, 
the numerous smaller studies on patients with fistulizing 
CD to date do offer promise for many of the medical and 
surgical therapies available. Some of the more innovative 
techniques, such as the novel endoscopic procedures, may 
only be available at large, academic, tertiary care centers; 
however, research and education can help these therapies 
to become available to a broader community of patients. 
No gold-standard treatment for perianal fistulas currently 
exists, but there is value in a therapeutic relationship 
between gastroenterologists, endoscopists, and colorectal 
surgeons. Ultimately, an approach including novel medi-
cal therapies and modern surgical techniques will likely 
offer patients with perianal fistulizing CD the most prom-
ise in the future.

The authors have no relevant conflicts of interest to disclose.
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