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Disease                     
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18.1            Anatomy and Clinical 
Defi nitions 

 The perineum is a diamond-shaped anatomic region 
bounded anteriorly by the pubis, posteriorly by the 
end of last coccygeal vertebra and laterally by the 
ischial tuberosities. The perineum contains anteri-
orly the penis and the scrotum in males and the 
vulva in women and posteriorly the anus. Lesions of 
the anus and perianal region are localized by con-
vention and independently by position of the patient 
(genucubital, gynecological, etc.) dividing the area 
into four quadrants and localizing the injury as if 
there was a clock with 12 o’clock (anterior perineum) 
corresponding to the scrotum in males or the vulva 
in females and 6 o’clock corresponding to the 
 coccyx. Hence, all anal and perianal lesions on the 
left are between 12 o’clock, 3 o’clock and 6 o’clock, 
while the ones on the right are identifi ed as 
being between 12 o’clock, 9 o’clock and 6 o’clock. 

 The anus is the external opening of the diges-
tive system and continues proximally with the 
rectum through the anal canal. 

 The anal canal is lined by transition mucosa. 
More in the submucosa there is the hemorrhoidal 

venous plexus. More deeply there is the sphincter 
apparatus deputy to fecal continence. This 
sphincter apparatus consists of two concentric 
sphincter muscle layers, which are structurally 
different: the internal sphincter muscle, which is 
a muscle thickening in continuity with smooth 
muscle fi bers of the rectum and the voluntary 
external sphincter muscle which is a continuation 
of the levator ani muscles. 

 The mucosal transit from the anal canal to rec-
tum is lined by the pectinate line, a wavy line 
where the crypts of Morgagni lie. At the base of 
these crypts of Morgagni, in the antigravity posi-
tion, there are the glands of Hermann and 
Desfosses that often involve also the fi bers of the 
internal sphincter muscle. 

 The outside of the rectum is covered with adi-
pose tissue that fi lls the ischiorectal space. It is 
bounded superiorly by the pelvic diaphragm that 
separates it from the pelvis-rectal space; this lat-
ter represents the pelvic preperitoneal part of the 
pouch of Douglas. 

 Therefore, a penetrating lesion of the anal 
canal may involve these perirectal spaces.  

18.2     Types of Perianal Lesions 

 Perianal involvement in Crohn’s disease may 
present with a variety of perianal lesions [ 1 ]. 

 This variety is related to the different stages of 
the progression of the disease itself. Whether the 
origin is from the crypts of Morgagni (crypto-
genic origin) or from Crohn’s ulcer of the anal 
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canal, these lesions evolve penetrating in the 
 submucosal layer, thus becoming septic and 
 giving rise to an abscess. The natural evolution of 
the abscess is a fi stula with the skin. 

 According to the fi stula path, we can distin-
guish different types of perianal fi stulae, includ-
ing the rectovaginal fi stula. 

 If the infl ammatory process is extended and 
long-lasting, chronic infl ammation may be 
responsible for anal stenosis and/or fecal inconti-
nence and may lead to dysplasia or neoplasia. 

 The short-term goals in the treatment of peri-
neal Crohn’s disease are abscess drainage and 
reduction of symptoms. 

 The long-term goals are resolving fi stula dis-
charge, improvement in quality of life, fi stula 
healing, preserving continence, and avoiding 
proctectomy with stoma. 

18.2.1     Anal Ulcer and Fissure 

 Anal canal ulcer denotes an involvement of this 
region by Crohn’s disease and is often associated 
with perianal fi stula, being often its origin: in 
these cases, it is possible to fi nd the entrance of 
the fi stulous track on its undermined edge. 

 Anal ulcer is often confused with an anal fi s-
sure, but it may be placed either eccentrically 
around the anal canal in contrast to idiopathic 
fi ssure in ano which tends to lie in the midline 
and is not associated with the so-called sentinel 
skin tag. 

 Considering that this lesion has to be 
accounted as a Crohn’s disease localization, sur-
gical treatment is not indicated, while systemic 
and local drugs are required. 

 The anal ulcer and fi ssure are usually painless 
and spontaneously heal in more than 80 % of 
patients [ 2 ]. 

 Operative intervention in unselected patients 
does not improve the outcome and should gener-
ally be avoided. 

 However, patients who have pain and who do 
not have macroscopic evidence of rectal infl amma-
tion or local sepsis, lateral sphincterotomy may 
achieve healing without subsequent incontinence in 
most patients. Fissurectomy is contraindicated [ 3 ].  

18.2.2     Skin Tag 

 There are two types of skin tags:

•    Large, edematous, hard, cyanotic skin tag and 
often tender or painful. Typically arising from 
a healed anal fi ssure or ulcer. Excision contra-
indicated due to problems with a high rate of 
postoperative complications, including poor 
wound healing  

•   “Elephant ear” tag is fl at, broad, long (up to 
2 cm) and narrow polypoid lesions (fi broepi-
thelial polypoid tags), soft, painless. May 
cause perianal hygiene problems and can be 
safely excised (however, excision of these 
innocuous tags is rarely required) [ 2 ,  3 ]     

18.2.3     Perianal Abscess 

 Potential anorectal spaces may become infected 
with an abscess, including intersphincteric, 
ischiorectal and supralevator or pelvic-rectal 
spaces. If fi stula is present, the abscess is resul-
tant of obstruction of a perianal fi stula tract. 

 The symptoms are perianal pain, tenderness, 
swelling, and fever. 

 Perianal abscesses must be drained surgically. 
Superfi cial perianal abscesses may be associated 
with a low perianal fi stula and can be treated with 
incision and drainage. Deep perianal abscesses 
may be associated with a complex perianal fi stula 
and should be treated with incision and drainage 
and placement of a noncutting seton if the fi stula 
can be identifi ed or placement of a mushroom 
catheter if an associated fi stula cannot be identi-
fi ed. The placement of setons, while allowing 
prolonged drainage of the abscess, in essence 
perpetuates a perianal fi stula [ 2 ,  3 ].  

18.2.4     Perianal Fistula 

 A fi stula is a tract of pus and/or granulation tissue 
between two epithelial surfaces lined with a 
fi brous wall. Primary tracts are connections 
between the internal and external openings, while 
secondary tracts are blind extensions [ 2 ]. 
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 Surgical treatment of perianal fi stulas differs 
depending upon the anatomic classifi cation and 
the overall treatment; both medical and surgical 
depend upon the stage of anal and rectal 
disease. 

 The most commonly used anatomic clas-
sifi cation is the St. Mark’s Hospital [ 4 ] one, 
which distinguishes simple and complex fi stu-
las; this classifi cation is adopted by the ECCO 
guidelines [ 5 ] and accepted by the American 
Gastroenterological Association Clinical Practice 
Committee [ 2 ]. 

 The presence of proctitis, defi ned as any ulcer-
ation and/or stricture in the rectum, or infl amma-
tion and/or stricture of the anal canal, is an 
important component for fi stula assessment 
(Statement 4 IOIBD and European Society of 
Coloproctology Guidelines) [ 6 ]. 

 Patients without macroscopic evidence of 
proctitis who have  simple fi stulas  may be treated 
by laying open the fi stula tract (fi stulotomy) or 
by a complete fi stula excision (fi stulectomy). The 
use of a noncutting seton rather than fi stulotomy 
in patients with low fi stulas and proctitis is 
preferred. 

 A noncutting seton is a suture or drain that is 
threaded into the cutaneous orifi ce of a perianal 
fi stula, through the fi stula tract, and across the 
mucosal orifi ce of the fi stula into the rectum and 
then out the anal canal. A noncutting seton main-
tains drainage of the fi stula, thereby reducing the 
risk of perianal abscess formation. 

 In general, there is a trend toward greater heal-
ing rates following fi stulotomy for simple fi stulas 
in patients without macroscopic evidence of 
infl ammation of the rectum when compared with 
patients with active proctocolitis [ 3 ]. 

  Complex fi stulas  require a more conservative 
surgical approach. Indeed, we cure the fi stula 
problem at the price of leaving the patient with 
fecal incontinence. The main objective is to 
reduce the risk of incontinence or proctectomy. 
The secondary objective is the healing and/or the 
elimination of recurrent disease. 

 In the complex fi stulas, there are many steps 
of treatment. 

 In patients with complex fi stula, the treatment 
is aimed at a cone-like excision of all the tissue in 

the ischiorectal fossa that contains the 
extrasphincteric part of the fi stula with its even-
tual branches. The base of the cone is the perianal 
skin with one or more external fi stulous tracks 
and the apex in the external side of the external 
sphincter muscle. This excision may be per-
formed at one time or at multiple times if the 
extension of the removal would be too excessive 
and consequently too uncomfortable for patient’s 
life and relationship. The residual cavity, in fact, 
heals by secondary intention and the healing time 
is proportional to the amount of removed tissue. 
If repeated removals are needed, the remaining 
fi stulous branches are stabilized with extrasphinc-
teric loose setons. When the removed parts heal, 
these residual fi stulous branches are removed. 
Then a seton is put in the trans-sphinteric part of 
the fi stula. 

 As in a tree, whose trunk is the trans-sphin-
teric part of the fi stula and whose branches are 
the extrasphincteric parts, surgery consists in 
removing, at one or more times, all the branches, 
so that only the trunk, that corresponds as said 
to the trans-sphinteric part of the fi stula, will 
remain (see Figs.  18.1  and  18.2 ).

    Perianal disease is considered an exacerbation 
of CD or a resistance to the current treatment; 
hence, after reduction of the sepsis and down-
grading of the disease, a biological therapy is 
needed (IG-IBD Statement 5D) [ 7 ]. 

 The seton is left in place until at least the 
induction of the anti-TNF treatment period has 

  Fig. 18.1    Extra-sphinteric fi stulectomy and setons 
placement       
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been completed. Then, the seton is removed 
(clearing the fi stulous track) (see Fig.  18.3 ) and 
the fi stula healed by the drug.

   To date, this multidisciplinary approach repre-
sents the best management of complex perianal 
disease. 

 Indeed, the results of combined treatment lead 
to closure rate of the fi stula of 78.5 % (11 out of 
14) of patients who completed the surgical pro-
gram after a mean follow-up of 18.8 months [ 8 ]. 
But in another study, the fi stula closure rate was 
signifi cantly lower (29 %, 14 out of 48) after a 
mean follow-up of 20 months [ 9 ]. In the only 
published abstract by Rizzello et al. [ 10 ], 100 
patients were treated with adalimumab after a 
deep surgical perineum sanitization. A complete 
fi stula closure was observed in 77 % of treated 
patients at 156 weeks. 

 In the only published controlled trial (ADAFI) 
planned on patients with perianal disease treated 
with biologics (± ciprofl oxacin), the fi stula closure 
rate at 24 weeks was 33 % (12 out of 36) in those 
treated with adalimumab and 53 % (18 out of 34) in 
those treated with adalimumab plus ciprofl oxacin, 
but this difference was not signifi cant ( p  = 0.098). 
Nevertheless in this trial, the number of patients 
with complex perianal disease was not specifi ed; 
only about 20 % of patients were treated with seton 
placement presuming that the number of patients 
with complex perianal disease was low [ 11 ]. 

 Finally, data from the retrospective study by 
El-Gazzaz et al., including more than 100 
patients, the fi stula closure rate, in those who 
completed the surgical program and started bio-
logics, was 36.6 % (37 out of 101) after a mean 
follow-up of 3.2 years [ 12 ]. In the ADAFI trial 
and in the study by El-Gazzaz et al., the recur-
rence rate was not reported. 

 The large published series on perianal fi stuliz-
ing CD treated with infl iximab showed a long- term 
cumulative probability of recurrence of 16.6 %, 
31.3 %, and 40 % at 1, 2, and 5 years, respectively. 
When considering only the subgroup of patients 
treated with maintenance infl iximab treatment, the 
cumulative probability of recurrence was 12 % and 
36.6 % at 1 and 5 years, respectively [ 13 ]. 

 In the prebiological era, the cutting seton was 
used. An analysis in the St. Mark’s Hospital of 
London showed that complex fi stulas are treated 
obteining healing in 55 out 79 fi stulas (70 %). But 
this result has been obtained just using in 26 out 
79 (33 %) fi stulas the local conventional surgery 
(the study does not mention the incontinence rate) 
and in 21 out of 79 (38 %) treated with major sur-
gery (defunctioning stoma, proctectomy)! [ 4 ]. 

 The recurrence rate for “complex” fi stulas 
managed with a cutting seton is reported to be 
0–8 % with minor incontinence in 34–63 % and 
major incontinence reported in 2–26 % of patients 
[ 14 ,  15 ]. 

 Cutting setons are also associated with signifi -
cant morbidity related to discomfort from the 
seton [ 16 ]. 

 In patients not responding or intolerant to 
 biological therapy, a local biological therapy has 
been proposed. Evidences suggest that local 

  Fig. 18.3    Courettage to remove the seton       

  Fig. 18.2    Seton positioned only in the trans-sphinteric tract       
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injection of anti-TNF-α into the fi stula tract may 
be benefi cial. Two Italian groups described in 
pilot trials show local injections of both infl ix-
imab and adalimumab could improve fi stula heal-
ing avoiding their systemic actions, but controlled 
and randomized trials are required to prove the 
value of this technique [ 17 – 20 ].  

18.2.5     Rectovaginal Fistula 

 It is a particular type of fi stula in ano, whose exter-
nal opening is not on perianal skin but in the vagina. 
Rectovaginal fi stula may be classifi ed according to 
its track according to Parks classifi cation in super-
fi cial, intersphincteric, trans-sphincteric, supra-
sphincteric and extrasphincteric fi stulas. 

 This kind of fi stula arises from penetrating 
ulceration of the anal canal or rectum into the 
vagina. 

 Surgical treatment of rectovaginal fi stulas in 
patients with perianal Crohn’s disease should 
only be attempted in the absence of active infl am-
mation of the rectosigmoid colon. 

 Fistulotomy should rarely be used to treat low 
rectovaginal fi stulas due to sphincter injury risk. 

 Placement of noncutting setons in this setting 
tends to enlarge the opening, making the fi stula 
more symptomatic. An exception is when there is 
a rectovaginal septal abscess or infl ammatory 
mass in addition to the fi stulas. 

 Patients with rectovaginal fi stulas may be 
treated by a number of other approaches, includ-
ing primary closure, transanal advancement fl ap, 
sleeve advancement fl ap, and transvaginal 
advancement fl ap. 

 All the above-described techniques for fi stulas 
have been used for this particular case but results 
were worse, while encouraging data were those 
using interposition of gracilis muscle [ 3 ].  

18.2.6     Anorectal Stricture 
and Incontinence 

 Anorectal stricture may be short annular 
diaphragm- like strictures <2 cm in length or lon-
ger tubular strictures. 

 Anal or rectal strictures may arise as compli-
cations of ulceration of the anal canal or rectum, 
perianal abscesses, and complex perianal fi stu-
las. They are often associated with ongoing 
proctitis. 

 Symptoms are typically those of urgency, 
incontinence, tenesmus, frequency, and dif-
fi culty with defecation. Some patients are 
asymptomatic. 

 The treatment is dilation: endoscopic and 
intraoperative during intervention for other asso-
ciated lesions (gentle fi nger dilation to preserve 
sphincter function) and/or with specifi c devices 
like fi nger or bougie or Hegar’s dilators at home. 
Repeat dilations are often required. 

 Some patients will require proctectomy [ 2 ,  3 ].  

18.2.7     Anal Cancer 

 Cancer occurs rarely with an incidence rate of 
0.2 per 1000 patient-years [ 21 ]. 

 A systematic review of 34 case series and 
reports published in English language between 
1950 and 2008 reports 61 cases of cancer, mainly 
in females (61 %). Females were signifi cantly 
younger than males at the time of diagnosis of 
cancer (47 vs. 53 years,  P  <0.032). 

 Females were noted to have the fi stula for sig-
nifi cantly shorter duration prior to cancer trans-
formation when compared to males (8.3 vs. 
16 years,  P  = 0.0035). The average duration of 
CD was 18 years for female versus 24 years for 
male (p 0.005). 

 Cancer was detected at the fi rst visit and diag-
nosed with biopsy in only small number of 
patients (20 %). In 59 % of patients, the cancer 
was detected anywhere between 1 month and 
2 years after the initial presentation. The average 
delay in diagnosis of carcinoma in fi stula tract 
was 5.8 months (median 3 months). 

 Adenocarcinoma was the most common his-
tology (59 %), followed by squamous cell carci-
noma (31 %). 

 The most common presenting complaints 
were pain (39 %) and persistent fi stula (25 %). 
An abscess was reported at the time of examina-
tion in 41 % of patients [ 22 ]. 
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 The treatment  is  the one reported by oncologic 
guidelines and the prognosis for these patients is 
poor [ 23 ].   

18.3     Adjunctive techniques 
to fi stula closure 

 The not entirely encouraging results of combined 
treatment pushed the research toward fi nding 
new therapies hoping in better results. 

 The presence of proctitis is a bad prognostic 
index due to the rate of not healing and/or relapse. 
Hence, in patients with proctitis, relapse or 
absence of healing with biological therapy, surgi-
cal sphincter-saving surgery can be associated to 
strengthen the biological drug. 

 These techniques have been borrowed from 
the treatment of cryptogenic fi stulas and data for 
Crohn’s fi stulas are not enough. 

 Some of these techniques then are aimed at 
closing the internal orifi ce, others at closing the 
fi stula although branched (liquids) and others at 
fi nding the best application in simple tracks. The 
various options can be combined. The best pre-
requisite for optimal results is the absence of sep-
sis and the presence of a single fi stula track. 

18.3.1     Surgical Techniques for the 
Closure of Internal Orifi ce 

 An  Mucosal Advancement Flap (MAF)  can be 
used as an alternative to noncutting setons or 
after stabilization of the fi stula through the non-
cutting seton and the removal of sepsis, in patients 
with complex fi stulas who  do not  have macro-
scopic evidence of rectal infl ammation. 

 The concept of endorectal advancement 
fl aps is to preserve the sphincter by closing off 
the primary opening by means of a mobilized 
fl ap. 

 An advancement flap consists of incising a 
flap of tissue (mucosa, submucosa, circular 
muscle) around the internal opening of a 
 fistula, excising the internal opening of the 
fistula tract and pulling the flap down to cover 

the primary fistula opening. Thereby we close 
the high pressure end of the fistula tract but we 
untouch the sphincter complex. The excluded 
fistula segment is expected to dry out over 
time. It is more difficult to use this technique 
for anteriorly positioned internal orifices. 

 The guidelines provided by the American 
Society of Colon and Rectal Surgeons [ 24 ] in 
2005 have established that an endorectal advance-
ment fl ap should be the best option to treat a 
recurrent complex fi stula. 

 In a systematic review of 35 studies with 
an average follow-up of 28.9 months, the suc-
cess rate of MAF for Crohn’s fi stulas was 64 % 
(range 33.3–92.9 %). The incontinence rate 
was 9.4 % with a wide interstudy variability 
(range 0–28.6 %). Re-interventions were needed 
in almost 50 % of patients [ 25 ]. Data from 
Cleveland, after a mean follow-up of 7 years, 
report a healing rate of 68 %, but report also the 
opportunity, in case of failure, to repeat a sec-
ond, and, if necessary a third fl ap. Hence, the 
healing rate in Crohn’s diseases rises from 68 % 
to 89 % [ 26 ]. 

  Ligation of the intersphincteric fi stula tract 
(LIFT)  is a surgical option in the management of 
trans-sphinteric fi stulas when the tract has 
matured into a fi brotic tube with granulation tis-
sue enabling ligation and transection. 

 The surgical approach consists of ligation of 
intersphincteric tract close to the internal opening 
and removal of intersphincteric tract, scraping 
out all granulation tissue in the rest of the fi stu-
lous tract and suturing of the defect at the exter-
nal sphincter muscle [ 27 ,  28 ]. 

 In a prospective study of 15 consecutive cases 
of  CD patients  with trans-sphinteric fi stulas, 
none of them developed fecal incontinence, and 
LIFT site healing was seen in 67 % of patients 
with a follow-up of 12 months [ 29 ]. 

 In a review of 18 studies, 592 patients were 
considered with trans-sphinteric fi stula reported 
in 73.3 % of cases. The mean healing rate was 
74.6 %. The mean healing time was 5.5 weeks, 
and the mean follow-up period was 42.3 weeks. 
No de novo incontinence developed secondary to 
the LIFT procedure [ 30 ].  
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18.3.2     Surgical Technique for Closure 
of the Fistulous Track 

 The aim is to facilitate the closure of the fi stula 
tract using materials that serve as solid or semi-
solid matrix to incorporate fi broblasts and tissue 
regeneration. Critic points: these materials are 
absorbed before scar tissue has formed, espe-
cially if there is sepsis. The semisolid material 
would have the advantage of fi lling also any asso-
ciated ramifi cations or sinus. 

18.3.2.1     Liquid or Semisolid Materials 
  Fibrin glue  consists of fi brinogen and thrombin. 
Upon mixing, a fi brin clot is formed, which is 
thought to stimulate wound healing by inducing 
angiogenesis and fi broblast growth. 

 Initial studies of fi brin sealant for the manage-
ment of anal fi stulas were promising [ 31 ,  32 ]. Tyler 
et al. [ 33 ] reported also a prospective series of 89 
patients with “complex” anal fi stulas managed by 
obliteration of the fi stula tract by fi brin glue. With at 
least 1 year of follow-up, 70.7 % of fi stulas were 
healed. In contrast, a prospective series of 42 patients 
by Loungnarath et al. [ 34 ] reported that 31 % of fi s-
tulas were healed by use of fi brin sealant. 

 In a study of Johnson EK et al. [ 35 ], the success 
rate of plug vs. the fi brin glue was 87 % vs. 40 %. 
A meta-analysis found no signifi cant difference 
between fi brin glue and conventional surgery with 
regard to recurrence and fecal incontinence rates 
[ 36 ] mainly between fl ap +/− fi brin glue showing 
worse outcomes after the combination of the two 
compared to fl ap repair alone [ 37 ]; thus, this mate-
rial has not been used anymore. 

 As an alternative, it has been proposed the use 
of an injectable mixture consisting of  acellular 
porcine dermal matrix cross - linked  (Permacol © ). 
The technique is the same as the glue one. 
Hammond TM et al. reported results of complex 
fi stulas not related to IBD at 29 months: in 12 of 
15 patients they healed [ 38 ]. 

 It has been proposed the association of the fl ap 
with the mixture of Permacol ©  with a reported 
success after follow-up of only 6 months of 10 
healings/11 patients including six IBD patients. 
The recurrence occurred in an IBD fi stula [ 39 ].  

18.3.2.2     Solid Materials 
 Bioprosthetic anal fi stula plugs are more resistant 
to depolymerization, but they imply disadvan-
tages in case of not previously detected second-
ary fi stulous tracks (relapse). 

 Plugs, made of collagen, or  lyophilized por-
cine intestinal submucosa  (Surgisis ©  acellular 
biomaterial created from the endothelium of 
the porcine small bowel) or Gore-Tex © , are 
inserted via the internal fi stula opening to fi ll the 
fi stula tract and leave the sphincter apparatus 
untouched. 

 Plugs are put under general anesthesia. All fi s-
tula tracts and primary openings are identifi ed 
using conventional fi stula probe and/or hydrogen 
peroxide instillation. All tracts are irrigated with 
hydrogen peroxide; however, the tracts are not 
curetted to avoid enlarging or damaging the fi s-
tula tract. The plug is pulled tip-fi rst into the 
internal opening until resistance is encountered. 
The excess plug material is trimmed fl ush with 
the mucosa, and the plug is buried into the pri-
mary opening using a fi gure-of-eight 2–0 vicryl, 
which is inserted deep to the internal sphincter 
muscle. The plug is trimmed at skin level at the 
secondary opening. Care is taken not to occlude 
the secondary opening to allow drainage of mate-
rial and to avoid a closed system. At the end of 
the procedure, the plug is completely buried 
within the fi stula tract. In the case of multiple 
separate fi stulas, this is repeated for each fi stula 
tract. In the event of an excessively large- diameter 
fi stula, the tract is “matured” using setons and 
10 % topical metronidazole, for a period of 
6–8 weeks, before anal fi stula plug insertion. 
This narrows the diameter of the fi stula tracts to 
dimensions that are amenable to “plugging.” 

 Success rates in retrospective cohorts and one 
open-label study with a median follow-up of 
6–15 months varied between 24 % and 88 %. 
Patients with multiple fi stula tracts had a signifi -
cantly higher failure rate [ 6 ]. 

 In a prospective study with porcine intestinal 
submucosa anal fi stula plug on complex Crohn’s 
anorectal fi stula, 80 % of patients were healed 
[ 40 ], but in later studies, data were opposite with 
low healing rate (33 %) [ 41 ]. 
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 One of the studies reported that failure was 
caused by dislodgement of the plug in 22 % of 
the cases [ 42 ]. 

 It is commercially available a type of Surgisis ©  
modifi ed with a “button” that should be fi xed in 
the internal opening at the plane of the internal 
sphincter (Biodesign ©  Anal Fistula Plug with 
biologic button) [ 43 ]. 

 The Gore Bio-A Fistula Plug ©  is made 
from a  synthetic bioabsorbable polyglycolide - 
trimethylene   carbonate copolymer  and comprises 
a  disk  attached to six tubes. The Bio-A ©  Fistula 
Plug is designed to prevent unexpected migration 
or extrusion. Its round disk has been designed to 
cover the internal opening suffi ciently to prevent 
passage of the plug down the track. It virtually 
prevents plug dislodgement. Furthermore, the 
disk and the submucosal covering should offer a 
double barrier to the passage of feces through the 
track. 

 The tracks are curetted and then irrigated with 
hydrogen peroxide. A small submucosal pocket 
is created around the internal opening to allow 
the disk of the device to be accommodated. The 
submucosal pocket is then closed with 3–0 
absorbable stitch. The disk is included in the 
suture to prevent plug migration, and the protrud-
ing tubes were trimmed 2–3 mm beyond the sur-
face of the perianal skin. 

 In a prospective study on 11 cryptoglandular 
fi stulae, the success was reported in 72.7 % 
(8/11) of patients, but the follow-up was short 
and healing evaluation not performed through 
MR [ 44 ]. 

 These data are better than the ones published 
by Portilla et al. [ 45 ]: in their study, the success-
ful closure was observed in 3 of 19 patients 
(15.8 %), but in only 3 patients, setons had been 
previously placed and the treatment of sepsis 
may be responsible of the different healing 
rates. 

 Lastly, the study by Buchberg B et al. is also 
interesting, in which Cook Plug ©  is retrospectively 
compared to Gore Plug © . The overall procedural 
success rate in the Gore group was 6 of 11 (54.5 %) 
versus 2 of 16 (12.5 %) in the Cook group. A total 
of 19/27 (70 %) procedures failed to resolve the 

fi stulas. The reasons for failure were plug dis-
lodgement in two attempts (10.5 %) and persistent 
drainage in 17 attempts (89.5 %) [ 46 ]. 

 Data show varying success rates for fi stula 
closure, which may be due to the heterogeneity 
of the studies regarding fi stula origin (Crohn’s vs. 
cryptoglandular) and follow-up. 

 In general, plugs may offer a valid fi rst-line 
option for surgical treatment; measures to pre-
vent dislodgement and perioperative antibiotics 
may increase success and safety, although costs 
can be a major concern [ 7 ]. 

  In conclusion , there are very few randomized 
controlled trials comparing the various 
 modalities of surgery for fi stula in ano. Newer 
operations like the anal fi stula plug and the 
LIFT procedure need to be evaluated by ran-
domized clinical trials [ 55 ].   

18.3.3     Other Techniques for Local 
Therapy 

  Mesenchymal stem cells  seem to have prom-
ising applications in perianal CD. They are 
non- hematopoietic precursors of connective 
tissue cells with anti-infl ammatory and tissue- 
regenerative properties, extracted from subder-
mal adipose tissue obtained through liposuction. 
They may be injected into the rectal mucosa 
around fi stula opening and into fi stula tract with 
fi brin glue [ 47 ,  48 ]. 

 García-Olmo et al. [ 48 ] reported a phase II 
study in which adipose-derived stem cells in 
fi brin glue vs. fi brin glue alone were  administered 
in 49 patients (14 affected by CD): fi stula healing 
was observed in 16 % of the patients who received 
only fi brin glue vs. 71 % of the patients who 
received stem cells plus fi brin glue ( p  <0.001). In 
another phase II study [ 49 ], complete fi stula heal-
ing was observed in 27/33 patients (82 %) by 
8 weeks after ASC injection. 

 An Italian study, employing autologous bone 
marrow-derived mesenchymal stromal cells, con-
fi rmed that this novel approach represents a fea-
sible, safe, and benefi cial therapy in refractory 
CD [ 50 ]. 
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 A recent multicenter open-label, single-arm 
clinical trial was conducted at six Spanish hospi-
tals. Twenty-four CD patients with complex fi stu-
las were treated intralesionally with 20–40 
millions of expanded allogenic adipose-derived 
stem cells: 69 % of patients showed a reduction in 
the number of draining fi stulas at week 24, while 
56 % achieved complete closure of the treated fi s-
tula, and only  6 / 24 patients  ( 30  %) obtained com-
plete closure of all existing fi stula tracts [ 51 ]. 

 However, double-blind randomized placebo- 
controlled trials are needed to draw any conclu-
sions on this therapeutic modality [ 6 ,  52 ]. 

 In those patients with extensive and severe 
sepsis, mainly in the case of early relapse and 
conspicuous leakage of pus, it may be necessary 
to have a  diverting temporary stoma . The ratio-
nale for fecal diversion is to reduce fecal fl ow 
across the fi stula tract by reducing fl ow through 
the rectum, allowing the rectal mucosa to heal 
and the fi stula to close. These procedures are now 
only rarely performed after a number of studies 
showed that most patients who undergo place-
ment of a temporary diverting ileostomy or colos-
tomy for perianal Crohn’s disease never have 
intestinal continuity restored [ 4 ]. 

 Complex fi stulas associated with uncontrol-
lable and recurrent sepsis and/or anal stenosis 
and/or incontinence are candidate, as last 
option, to perform  proctectomy  with a perma-
nent stoma [ 52 ]. 

 This proctectomy rates for patients with peri-
anal Crohn’s disease managed conservatively 
range from 10 % to 18 % [ 3 ]. 

 Proctectomy does not always eradicate prob-
lems, as up to 40 % of patients experience 
delayed healing of a perineal wound and/or a 
persistent perineal sinus [ 53 ]. In these cases, it is 
possible to do a gracilis muscle transposition 
associated to proctectomy or to treat the residual 
sinus after previous proctectomy. In a single ret-
rospective study including 18 CD patients, graci-
lis transposition was successful for complex 
fi stulas in 64 % and for persistent nonhealing 
perineal sinuses in 50 % of the cases with main-
tained effi cacy (90 % upon 10 months median 
follow-up) [ 54 ].      
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