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Abstract: Perianal fistulas are defined as pathological connections between the anorectal canal and
the perianal skin. Most perianal fistulas are cryptoglandular fistulas, which are thought to originate
from infected anal glands. The remainder of the fistulas mainly arises as complications of Crohn’s
disease (CD), trauma, or as a result of malignancies. Fistulas in CD are considered as a consequence
of a chronic and transmural inflammatory process in the distal bowel and can, in some cases, even
precede the diagnosis of CD. Although both cryptoglandular and CD-associated fistulas might look
similar macroscopically, they differ considerably in their complexity, treatment options, and healing
rate. Therefore, it is of crucial importance to differentiate between these two types of fistulas. In this
review, the differences between CD-associated and cryptoglandular perianal fistulas in epidemiology,
pathogenesis, and clinical management are discussed. Finally, a flow chart is provided for physicians
to guide them when dealing with patients displaying their first episode of perianal fistulas.

Keywords: perianal fistulas; Crohn’s disease; cryptoglandular fistulas; differences and similarities;
clinical practice

1. Introduction

A perianal fistula is a pathological connection between the anorectal canal and the
perianal skin [1]. Patients with perianal fistulas suffer a lot from anorectal pain, malodorous
drainage, and sometimes fecal incontinence. These symptoms seriously affect the quality
of life of these patients [2]. More than 90% of perianal fistulas are cryptoglandular fistulas
which are thought to originate from infected anal glands. Acute infection of these glands
results in the onset of perianal abscess and subsequent fistulas [3]. The second common
type is Crohn’s disease (CD)-associated fistulas. CD, a chronic inflammatory disease, is
characterized by segmental, transmural, and recurrent intestinal inflammation and fistulas
are a very common and severe complication of CD [4]. In some cases, fistula development
might coincide, or even precede the diagnosis of CD, and this rate is reported from 30.4% to
68.6% [5,6]. In these cases, identifying CD-associated fistulas from cryptoglandular fistulas
might be challenging.

The ultimate goal for the treatment of perianal fistulas is to eradicate the fistula
while preventing fecal incontinence [7]. Importantly, the management of cryptoglandular
and CD-associated fistulas is different. CD-associated fistulas rely on the combination
of pharmacological therapies and surgical interventions, while cryptoglandular fistulas
are mainly treated with surgery [8,9]. Despite multiple treatment modalities, one-third
of CD-associated fistulas remain unhealed and one-fifth of these patients finally require
proctectomy [10]. Furthermore, high recurrence rates for both types of perianal fistulas,
especially for CD-associated fistulas, increase the complexity of this disease [11,12].
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The pathogenesis of fistula formation is not yet fully understood. The currently
accepted view on cryptoglandular fistulas is that they result from inflammation of the anal
glands, while CD-associated fistulas arise as a consequence of a dysregulated, chronic, and
transmural inflammatory process in the distal bowel [13,14]. Further research is needed to
refine the understanding.

Given that these two types of fistulas differ considerably in pathogenesis, complexity,
treatment, and prognosis, it is crucial to differentiate between these two types of fistulas.
When the luminal CD is not present, this will be challenging. In a recent systematic review,
multiple diagnostic tests to distinguish CD-associated and cryptoglandular fistulas were
compared, revealing that none of these tests alone show sufficient sensitivity [15]. In
order to better understand the differences between these two types of fistulas, this review
summarizes the current knowledge on their epidemiology, pathogenesis, and clinical
management. Finally, a flow chart is provided to give guidance to physicians when dealing
with patients displaying their first episode of perianal fistulas.

2. Classification of Perianal Fistulas

The commonly accepted classification of perianal fistulas is based on the surgical
anatomy described by Parks and colleagues [16]. In the Parks classification (Figure 1), the
external sphincter is used as the keystone to classify perianal fistulas into four groups:
intersphincteric, transsphincteric, suprasphincteric and extrasphincteric fistulas. Peri-
anal fistulas can be further classified into simple and complex fistulas. Simple fistulas
are described as being low transsphincteric or intersphincteric, involving less than 30%
of the external anal sphincter, while the complex fistulas include high transsphincteric,
suprasphincteric, extrasphincteric fistulas, and horseshoe fistulas [17]. Magnetic resonance
imaging (MRI) is considered as the optimal technique for distinguishing complex from
simple perianal fistulas [18]. MRI exactly displays the relationship between fistulas and the
pelvic structure and enables the identification of abscesses [1]. Based on MRI imaging, St
James’s University Hospital classifies fistulas into five grades (Figure 1) [19]. Lastly, the
Garg classification combines Parks and St James’s University Hospital classifications. It
divides fistulas into five grades based and validated on the clinical experience, MRI, opera-
tive findings, and follow-up of 440 patients (Figure 1). Grade I-1I are simple fistulas which
can be treated by fistulotomy, while grade III-V are complex fistulas, in which sphincter
saving management should be applied and fistulotomy should be avoided because of the
risk of incontinence [20,21]. Garg’s classification is therefore useful for both radiologists
and surgeons.

St Jame's University Garg's
Hospital Classification Classification

Internal
sphincter

External

Abscess sphincter

Abscess

Figure 1. The classification of perianal fistulas. Parks classification: A. intersphincteric fistulas;
B. transsphincteric fistulas; C. suprasphincteric fistulas; D. extrasphincteric fistulas. St James’s University
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Hospital classification: Grade 1. simple linear intersphincteric fistulas; Grade 2. intersphincteric
fistulas with abscesses; Grade 3. transsphincteric fistulas; Grade 4. transsphincteric fistulas with
abscesses; Grade 5. supralevator and translevator fistulas. Garg’s classification: I. low liner in-
tersphincteric and transsphincteric fistulas; II. low intersphincteric and transsphincteric fistulas;
III. high liner transsphincteric fistulas; IV. complex high transsphincteric fistulas; V. suprasphincteric
infralevator fistulas.

3. Epidemiology

The reported incidence of perianal fistulas varies substantially. Zanotti and colleagues
searched the European hospital databases in four different countries and concluded that
the incidence of perianal fistulas ranges from 1.2 to 2.8/10,000/year in Europe. However,
they did not differentiate between cryptoglandular and CD-associated perianal fistulas [22].
A systematic literature review indicated that the most predominant perianal fistulas are
cryptoglandular and CD-associated fistulas, whose estimated incidence in Europe is 0.86
and 0.21/10,000/year, respectively [23]. In the United States, the annual incidence was
20,000 to 25,000 cases [24]. In China, perianal fistulas make up 1.67 to 3.60% of anorectal
diseases [25]. However, due to the limited reports in different areas, it is difficult to
ascertain that the incidence of perianal fistulas differs from geographical region. Additional
data from a study in England reported that the overall rate of fistula formation following
anorectal abscess was 17.2% (27,349 /158,713) within a 15-year (from 1997 to 2012) follow-up
period [26]. Sub-classification on the cause of fistula formation following an anal abscess
revealed that the rate of cryptoglandular fistulas was 15.5% and the rate of CD-associated
fistulas was 47.2%. This suggests that CD is a risk factor for the development of fistulas in
patients with an abscess.

For CD, it is reported that 13.9% to 28.8% of patients suffer from the perianal fistulizing
disease [27,28]. Moreover, in patients with inflammation of the rectum, this number
increases to 92% [29]. In the Netherlands, the data of the inflammatory bowel disease
(IBD) South-Limburg (IBDSL) cohort showed that 13.9% (161/1162) of the CD patients
developed a perianal fistula during the course of their disease, while the cumulative 5-year
perianal fistula rate varied between 10.3% and 14.1% (from 1991 to 2011). The overall
cumulative probability of developing a perianal fistula increases from 8.3% after 1 year to
11.6% after 5 years and 15.8% after 10 years [5], indicating that the risk of developing fistulas
increases with a prolonged disease duration. In the Hong Kong territory-wide IBD registry,
it was found that among 981 CD patients, 283 (28.8%) had perianal involvement, including
perianal abscesses, perianal fistulas, fissures, and anal strictures, of which perianal fistulas
were by far the most commonly observed (84.8%, 240/283) [30]. Notably, the introduction
of biologics (anti-tumor necrosis factor (TNF)-« therapy) led to a revolution in the treatment
of fistulizing CD since 1998. The medical records of residents in Olmsted Country from 1970
to 2010 showed that the cumulative incidence of perianal or rectovaginal fistulas was lower
in CD patients diagnosed in the biologic era (1998 or later) compared with the pre-biologic
era (before 1998) (25.8% vs. 14.5%) [31]. Conversely, data from the IBDSL cohort indicated
no significant difference in the cumulative 5-year perianal fistula rate between eras (14.1%
in the 1991-1998 era, 10.4% in the 1999-2005 era, 10.4% in the 1999-2005 era) [5]. However,
it was obvious that the incidence was higher before 1998 compared to the biologic era.

It is also interesting that gender is a risk factor for the incidence of perianal fistulas.
An evaluation of the Swiss IBD Cohort Study, including 1600 CD patients, showed that
females had a lower risk of developing perianal fistulas (univariate analysis, RR = 0.727,
p = 0.002) [32]. In agreement with this data, data from the Hong Kong territory-wide IBD
registry and Korea cohort also indicated that the majority of CD patients with perianal dis-
eases were males (78.8%, 223 /283 and 73.8%, 343 /465, respectively) [30,33]. In accordance
with the CD-associated fistulas, cryptoglandular fistulas also occur 1.8 to 9 times more
often in male patients [34,35]. In infants, this ratio is even higher, with 97.5% (478/490) of
the anal fistulas being present in male patients [36]. This difference may be explained by
excess androgen and higher sphincter tone in males [37].
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To summarize, the incidence of cryptoglandular fistulas varies between countries. For
CD-associated fistulas, the incidence increases with prolonged disease duration and may
decrease after the application of biologics. For both types of fistulas, presence is more
dominant in male patients.

4. Pathogenesis

The pathogenesis of perianal fistulas is not fully understood. Although there is
some overlap in the etiology of cryptoglandular fistulas and CD-associated fistulas, there
seem to be considerable differences. In general, there are four mechanisms that may
play an important role in the development of fistulas: anal gland inflammation, intestinal
inflammation, epithelial-mesenchymal transition (EMT), and disturbed microbiota.

4.1. Anal Gland Inflammation

For cryptoglandular fistulas, the theory of Parks is widely accepted which states that
perianal fistulas result from inflammation of the anal glands [13]. Anal glands are found
at varying depths in the anal canal wall between the layers of the internal and external
sphincter, called the intersphincteric plane. On average, there are six glands (ranging from
three to ten) which are fairly evenly distributed in the anal circumference at the dentate
line [38].

Infected glands are caused by obstruction of the bacteria, fecal material, or foreign
matter which results in stasis, bacterial overgrowth, and the subsequent formation of
abscesses. The original report from Parks in 1961 showed that eight out of 30 perianal
fistulas cases displayed gross cystic dilatation of an anal gland. Furthermore, 13 cases
showed anal-gland epithelium lining the intersphincteric abscess or part of the fistula tracts,
and seven cases had an anal gland present which was not part of the fistula tract. Therefore,
the authors concluded that 90% of the perianal fistulas started from an infection of the anal
gland [13]. However, this view changed in subsequently published studies. In 1967, it was
reported that intersphincteric abscesses were only found in eight of the 28 abscess cases,
indicating that Parks theory does not apply to all cases [39]. This was further strengthened
by another study that found that there was no anal gland tissue with mucin-producing cells
in any of the fistulas among 53 specimens from 44 cryptoglandular fistulas patients [40].
Overall, this indicates that anal gland infection plays a role in only some cases, or certain
phases of the formation of cryptoglandular fistulas.

Regarding CD-associated fistulas, hypotheses have been postulated that fistulas orig-
inate from anal gland abscesses as well [11,41,42], but none of these studies provided
solid evidence. On the contrary, it was reported that fistulas in six out of nine reported
CD patients were associated with infiltration of the internal sphincter without evidence
of diseased anal glands [43]. Moreover, CD patients can suffer from cryptoglandular ab-
scesses/fistulas, but these fistulas are superficial and are not related to active anorectal
CD [44].

In summary, anal gland inflammation may contribute to the onset of cryptoglandular
fistulas, which is considered as the continuous phase of anorectal abscesses. On the other
hand, it seems to play a limited role in the development of CD-associated fistulas.

4.2. Intestinal Inflammation

Intestinal inflammation in CD results from dysregulated mucosal immune responses
to microbiota in the intestinal mucosa [45]. It is characterized by an altered response of
innate and adaptive immune cells, as well as increased production of inflammatory cy-
tokines. This process is key in the pathogenesis underlying CD, but it may also play a role
in the formation and perpetuation of fistulas [46]. Several immunological factors involved
in perianal fistulizing disease are described, but research in this field remains scarce. In
CD-associated fistulas, activated CD4" T cells appear to be crucial. Data from our group
published by Bruckner and colleagues showed an increased CD4*:CD8" T cell expression
ratio in peripheral blood mononuclear cells (PBMC) from CD fistula patients compared
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to CD patients without a fistula and compared to healthy controls [47]. Earlier, Maggi
and colleagues also described this increased ratio in fistula curettage and PBMCs from
CD fistula patients. Additionally, CD4*CD161" T cells were accumulated in CD fistulas
compared to peripheral blood, which was reduced upon local anti-TNF-« therapy [48].
Contrastingly, van Unen and colleagues described fewer CD4" T cells in the fistula tract
compared to the rectum, highlighting a role for myeloid cells [49]. At the European Crohn’s
and Colitis Organization (ECCO) in 2021, data presented of in-depth immunophenotyping
using ‘Cytometry by time-of-flight” (CyTOF) compared CD-associated fistulas with cryp-
toglandular fistulas. Although CD66a* granulocytes were highly abundant in both types
of fistulas, more cells from lymphoid origin were identified in CD-associated fistulas, while
in cryptoglandular tracts myeloid cells were enriched [50]. It is important to consider that
almost all CD patients participating in these studies were treated with immunomodulators
and/or anti-TNF-« therapy that might have changed the immune composition in the
CD-associated fistulas. Nevertheless, it remains elusive how the phenotypically complex
immune cells are (co)-localized and interact around the fistula tract. New advances, such as
‘Imaging Mass Cytometry (IMC)’ now offer the opportunity to visualize multiple lineages
simultaneously and explore this further.

The level of cytokines, mostly produced by immune cells, but also by for example
stromal cells, is indicative of the inflammatory fistula environment. In cryptoglandular
fistulas, IL-1f is one of the most abundant cytokines. Onkelen and colleagues found that
93% (25/27) of the cryptoglandular fistulas expressed IL-1(3. They also found that IL-8,
IL-12p40, and TNF-« were detected in 70%, 33%, and 30% of the perianal fistula samples,
respectively [51]. IL-1f3 was shown to be more expressed in the distal than the proximal part
of the fistulas (2.01 vs. 1.33), while the IL-8 had a reverse expression pattern (3.60 vs. 4.34).
Still, both were overexpressed compared with the normal anal mucosa. This suggests
that the inflammatory pattern might be different in the proximal than in the distal part
of the fistula tracts [52]. Our unpublished data showed that the expression of interleukin
(IL)-12, interferon-gamma (IFN-vy), IL-13, IL-17, IL-1f3, IL-4, IL-5, IL-6, IL-8, and TNF-o
were significantly elevated in the CD-associated fistula tract compared to the non-inflamed
rectum wall from the same patients. In contrast, oncostatin M levels were found to be
higher in the non-inflamed rectum compared to the perianal fistula [53]. Unfortunately,
data comparing the cytokine levels in CD and cryptoglandular fistulas are still missing.
Further studies are necessary to draw a final conclusion on the cytokine patterns in the two
types of perianal fistulas.

4.3. Epithelial-Mesenchymal Transition

Next to inflammation, epithelial-mesenchymal transition (EMT) probably contributes
to the formation of perianal fistulas. EMT refers to the transformation of epithelial to
mesenchymal cells, in which cells lose their epithelial features, such as cell polarity and cell-
cell adhesions, and gain mesenchymal characteristics, including migratory and invasive
properties. EMT is both involved in physiological processes, such as embryogenesis and
tissue repair, but also in diseases, including cancer and fibrosis [54]. Previous work has
revealed that CD-associated fistulas might originate from an epithelial defect that occurs
during chronic inflammation, followed by EMT as discussed below [14].

Firstly, decreased expression of E-cadherin accompanied by increased levels of trans-
forming growth factor beta (TGF-3) and 6-integrin were observed in the intestinal ep-
ithelial cells (IECs) covering the CD-associated fistulas tracts, when compared to normal
IECs [55], suggesting mesenchymal changes in these cells. This kind of IECs, called “transi-
tion cells” (TCs), still express epithelial markers cytokeratin 8 (CK8) and cytokeratin (CK20),
indicating their epithelial origin. However, they also expressed mesenchymal markers and
lacked tight junctions, which was followed by an increased migratory capacity [55]. TGF-3
is a main inducer of EMT and regulates many EMT-related cytokines and transcription
factors. For example, SNAIL and SLUG, two transcription factors which are able to repress
the expression of the epithelial adhesion protein E-cadherin, were highly expressed in
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CD-associated fistulas [56]. Furthermore, TGF-B-induced IL-13 expression promoted the
expression of genes associated with cell invasion in CD-associated fistulas [57]. TNF-«,
which is in high concentration present in both the inflamed rectum and fistula samples,
can induce EMT in IECs but is also capable of inducing the expression of the main EMT
regulator TGF-f3 [58]. Our work suggests that CD3* T cells are the major sources of TNF-«
in CD-associated fistulas, thereby driving EMT [47]. Additionally, elevated expression of
matrix metalloproteinases (MMPs), especially MMP-3 and MMP-9, was documented in
CD-associated fistula tracts. These MMPs are able to enhance extracellular matrix (ECM)
degradation, release growth factors, induce EMT and finally stimulate fistula formation [59].

It seems that EMT does not play a (major) role in the pathological process of cryptog-
landular fistulas. However, in a prospective pilot study, increased expression of TGF-f3,
Vimentin, Zeb-1, and SNAIL were detected, accompanied by decreased levels of E-cadherin
in perianal fistulas compared to the normal adjacent anal mucosa. The sample size of this
study was limited and therefore more and larger-scale studies are needed to confirm these
findings [52].

4.4. Microbiota

Although more knowledge became available in the last decade about the role of the
microbiome in the pathogenesis of IBD [60], the function of the microbiome in the etiology
of perianal fistulas remains controversial. In CD-associated fistulas, Haac and colleagues
reported that higher numbers of Achromobacter and Corynebacterium, as well as lower
levels of Bifidobacterium, were found in fistula tracts compared to fecal samples by using
165 rRNA [61]. Our unpublished data, using 165 rRNA sequencing, also showed a fistula-
specific bacterial composition when compared to feces. However, Tozer and colleagues
elucidated that bacteria were rarely found in the tract of a chronic perianal fistula, including
20 CD-associated and 18 cryptoglandular perianal fistulas, by using fluorescent in situ
hybridization (FISH), gram staining, and scanning electron microscopy [62]. On the other
hand, the association of a c-insertion mutation of the NOD2 gene with fistulizing CD
emphasizes the importance of pathways triggered by bacterial components in the etiology
of perianal fistulas [63]. Furthermore, muramyl dipeptide (MDP), the minimal essential
structure of bacterial peptidoglycan, which forms the cell wall of most bacteria, could
stimulate the expression of EMT-associated genes in IECs and CD-associated fistula colonic
lamina propria fibroblasts (CLPFs). This implies that bacteria could start EMT to provoke
an immune response, and thereby play a role in the pathogenesis of CD-associated fistulas
via several pathways [58].

As for cryptoglandular fistulas, a recent study revealed that anal glands in fistulas
lack goblet cells, which can result in the reduction of mucins secretion and, therefore, the
columnar epithelial cells will be directly exposed to (pathogenic) microorganisms [64].
Previous work showed indeed that “gut-specific Bacteroides” in the pus of the abscess
was more frequent in patients with fistulas compared to those without [65,66]. In contrast,
several other retrospective studies reported that the presence of a positive culture of pus
was not associated with fistula formation [67,68]. Moreover, bacterial remnants have been
described to contribute to the ongoing inflammation in fistulas. Peptidoglycan was detected
in 90% (9/10) of the cryptoglandular fistulas, whereas a host response to peptidoglycan
was detected in 60% of these patients. Nevertheless, they could only identify bacterial
RNA in one fistula using 165 rRNA sequencing [69]. This suggests that bacterial remnants
(peptidoglycan) have a role in chronic inflammation even in the absence of local bacterial
replication or more sensitive techniques are needed to identify bacteria.

In short, multiple factors seem to be involved in the pathogenesis of perianal fistulas
(Figure 2). It seems that acute infection starts in perianal glands in patients with cryptog-
landular fistulas, followed by the subsequent formation of an abscess. This might lead to a
draining tract that eventually forms a fistula, while pro-inflammatory cytokines contribute
to continued tissue damage. Microbiota and its remnants (peptidoglycan, for example) trig-
ger and maintain inflammation. In CD-associated fistulas, it seems that chronic intestinal
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fistula

inflammation, resulting in abundant secretion of cytokines like TNF-a and TGF-§3, together
with, epithelial defects contribute to EMT [47]. Microbiota and remnants are thought to

participate in both inflammation and EMT. Activated MMPs lead to further tissue damage,
inflammation, and fistula formation.
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Figure 2. Proposed mechanism of the pathogenesis of CD-associated perianal fistulas and cryptog-
landular perianal fistulas. EMT: epithelial-mesenchymal transition; TGF-$: transforming growth

factor beta; IL-13: interleukin 13; TNF: tumor necrosis factor; IL-1: interleukin 1 beta; MMPs: matrix
metalloproteinases.

5. Treatment

The treatment of perianal fistulas, especially complex fistulas, is still a major chal-
lenge for both surgeons and gastroenterologists. For cryptoglandular fistulas, no specific
medication is registered, apart from antibiotics for treating infectious complications from
the fistulas. However, the overall management of CD-associated fistulas requires close
collaboration between gastroenterologists and surgeons. The pharmacological therapy of
CD-associated perianal fistulas is an important backbone, with the main goal to control
local (fistula) and luminal inflammation. Treatment should be tailored to the individual
characteristics of each patient [70]. Anti-TNF remains the first-line intervention for fistuliz-
ing CD. With high serum anti-TNF-o levels (>10 mcg/mL), patients achieve improved
outcomes [71]. Unfortunately, about one-third of patients do not respond to anti-TNF
therapy at all, and half will lose response within one year [72]. Only 25% of patients
with perianal fistulizing CD experience sustained fistula closure with biologic therapy [73].
Other biologics, like anti-p40 (IL-12/IL-23) and integrin receptor antagonists, might be
beneficial for the treatment of CD-associated fistula patients as well [74,75], but more data
are required.

Surgical therapy is the treatment of choice for cryptoglandular fistulas and is also
crucial for CD-associated fistulas. The goal of the surgical intervention is to eradicate the
fistula while preventing fecal incontinence. Fistulotomy is recommended for symptomatic
simple cryptoglandular and superficial or low fistulas (less than 1/3 of external sphincter
involvement) without incontinence or proctitis in patients with CD (Garg Grad I-II) [76].
Healing rates after fistulotomy range from 74% to 100% in these patients [77]. Complex
perianal fistulas (in both non-CD and CD patients) (Garg Grade III-V) require different
surgical approaches. A loose seton is an effective treatment to facilitate drainage of the
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abscess. For patients with multiple fistula tracts and severe recurrent fistulas or abscesses
within 2 years, a diverting stoma is considered. Both seton and stoma can prevent the
recurrence of abscess formation, reduce perianal disease activity and increase the success
rate for the following surgery [78]. However, they cannot heal the fistulas. Advancement
flap repair is a technique that is often used for fistula closure of cryptoglandular fistulas. A
systematic review including 30 studies comprising 1295 patients reported that the overall
success of this advancement flap procedure was 74.6% [79]. Ligation of the intersphincteric
fistula tract (LIFT) is another commonly used procedure for complex transsphincteric
fistulas. This procedure closes the internal and external opening securely and removes
infected cryptoglandular tissue via an intersphincteric approach [80]. The reported healing
rate varies between 40% and 95% [81]. Other techniques, such as fibrin glue, anal fistula
plug (AFP), video-assisted anal fistula treatment (VAAFT), and fistula laser closure (FiLaC),
have also been developed, but more evidence is needed to evaluate their practicality and
superiority [79,82-84]. It was reported that the majority of CD patients with perianal
fistulas underwent at least once procedure [85]. Interestingly, the rate of proctectomy,
which is considered as the last option for refractory and uncontrolled perianal fistulas,
decreased in the biologic era compared with the pre-biologic era [31,86]. This indicates
that biologics might have a protective effect on the natural history of perianal fistulas.
Additionally, Lansdorp and colleagues found that hyperbaric oxygen therapy (HBOT) was
beneficial for refractory CD-associated fistulas. Compared to the baseline, they achieved
clinical and radiological improvement after one-year follow-up [87]. This might open new
opportunities for the treatment of CD-associated fistulas. Thus, multimodal treatment for
CD patients with perianal fistulas is very important.

Recently, a multicenter, patient preference study conducted in nine hospitals in The
Netherlands and one hospital in Italy declaimed that short-term (4-month) anti-TNF treat-
ment combined with surgical closure achieved a higher MRI healing rate compared with
one-year anti-TNF treatment (32% vs. 9%, p = 0.005) in patients with CD-associated fistulas.
However, clinical closure was not significantly different in these two groups (68% vs. 52%,
p = 0.076) [88]. Furthermore, mesenchymal stromal cells (MSCs) have been shown to have
therapeutic effects on patients with CD-associated perianal disease [89]. Alofisel/Cx601 is
the first allogeneic stem cell therapy for the perianal fistulizing CD which was approved by
the European Medicines Agency (EMA) for the treatment of refractory perianal fistulas in
2018 [90]. It consists of allogeneic (donor-derived) expanded adipose-derived stem cells
(eASCs), which have immunomodulatory and anti-inflammatory effects at inflammation
sites. In a multicenter trial, 212 CD patients with refractory, draining, and complex peri-
anal fistulas were randomized to Alofisel and control group. After 52 weeks of treatment,
Alofisel group achieved higher combined remission (clinical assessment and confirmed by
MRI) (56.3%) compared to the placebo group (38.6%) [91]. Currently, in The Netherlands,
we only prescribe Alofisel if surgical closure failed before because of the high costs and the
relatively low success rate in comparison to the placebo. If repeating MSC injections, other
types of MSCs (allogeneic vs. autologous, bone marrow versus adipose-derived) [92,93]
might improve the outcomes. This could be the new subject for future studies.

In summary, the therapies differ for CD-associated and cryptoglandular fistulas. There-
fore, it is of clinical significance to diagnose CD-associated fistulas from cryptoglandular
fistulas as early as possible. Patients without any luminal inflammation, but with complex,
recurrent fistulas are recommended to be treated as CD-associated perianal fistulas in our
opinion, starting with anti-TNF-« therapy in combination with surgical therapy.

6. Distinction between Cryptoglandular and CD-Associated Fistulas: Clinical Practice

Distinguishing cryptoglandular from CD-associated fistulas is usually not very dif-
ficult, since luminal CD-associated symptoms are typically present. However, in some
patients with complex perianal disease, without symptoms associated with luminal CD,
this can be challenging. Because early diagnosis of CD gives the opportunity to apply
an early intensive treatment that might improve the outcome and reduce future surgical
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costs [94], it is recommended to confirm or exclude the presence of CD as soon as possible.
Figure 3 shows our suggested diagnostic algorithm in patients with the first episode of a
perianal fistula.

First episode of PF
Cryptoglandular-PF l
Y v
Fecal calprotectin Homel | Anamnesis/family history
Suspected
cryptoglandular-PF P

;

| l

Recurrent PF*: repeat Abnormal®
anamnesis/family history, Colonoscopy CD-PF
FCP, and perform MRI

T

lNorma"
P S

Suspected norma- | Consider small bowel _] [r—
cr%ptolglandular PF imaging and/or
not rule out) 4 gastroscopy

Figure 3. Flow chart to deal with a patient displaying his/her first episode of perianal fistulas. PF:
perianal fistula; CD-PF: CD-associated perianal fistula. *: No CD-associated symptoms, no IMDs, and
no IBD relatives. #: CD-associated symptoms, or/and IMDs, or/and IBD relatives. **: no intestinal
inflammation. **: intestinal inflammation. $: within one year. FCP: fecal calprotectin; MRI: magnetic
resonance imaging.

It is recommended to start with an extensive anamnesis, focused on luminal CD,
extra-intestinal manifestations of CD, the presence of other co-morbidities, e.g., immune-
mediated diseases (IMDs), and the patients’ family history. The anamnesis should be
repeated at every occurrence of a new perianal abscess/fistula. The common symptoms of
CD include (bloody) diarrhea, abdominal cramps and tenderness, fatigue, loss of appetite,
and weight loss. These symptoms should be absent in patients with cryptoglandular
fistulas. Moreover, it is reported that IMDs, such as rheumatologic disorders, intrinsic
asthma, psoriasis, and spondylarthritis, are more frequently observed in IBD patients [95].
Therefore, patients with IMDs have a higher chance to be suspected as IBD-related, since
IBD and IMDs share common susceptibility genes [96]. Family history is a clear high-risk
factor and a strong predictor for the development of IBD. The risk of CD in first-degree
relatives of a CD patient is almost eight-fold higher compared with families without
IBD [97,98]. Physical examination is recommended to assess the presence and the number
of external openings and active drainage, although this can be difficult due to the pain
and sphincter spasm [99]. Imaging may contribute to the exact location and extent of the
fistula(s), and to classify the perianal fistulas. If imaging is desired, MRI is the preferred
choice, especially for complex and recurrent fistulas, because it has the highest accuracy
compared to clinical examination and anal endosonography [1,100]. If medical history
reveals no IBD-associated symptoms, no other immune diseases, and a negative family
history, together with a first episode of a simple fistula, a cryptoglandular fistula would be
most likely (Figure 3).

Fecal calprotectin (FCP) is significantly increased in patients with CD-associated fistu-
las, with and without mucosal inflammation, when compared with cryptoglandular fistulas
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(FCP cut-off value > 150 ug/g, AUC = 0.9000, 81% sensitivity and 89% specificity) [101].
Even in fistulizing CD patients without mucosal inflammation, FCP was still higher com-
pared to patients with cryptoglandular fistulas (FCP cut-off value > 150 ug/g, AUC = 0.857,
67% sensitivity and 90% specificity) [101]. Although above results are clear, FCP is not
a 100% discriminator between non-CD and CD fistulas. Therefore, we recommend to
perform a FCP in all patients with a presentation of a first episode of a perianal fistula
(Figure 3), because FCP is also an important follow-up marker if the patient is diagnosed
with CD in (the near) future. Meanwhile, C reactive protein (CRP) is also a commonly used
marker for inflammation in serum, but CRP levels cannot discriminate between CD- and
non-CD-associated fistulas in case of ongoing active inflammation [102].

If the perianal fistula does not heal after a surgical intervention, the physician should
repeat the anamneses and FCP after 3 months. For patients with an anamnesis suggestive of
CD, and/or IMDs involvement, and/or a family history of IBD, and for patients who have
a recurrent fistula, a colonoscopy is recommended. These patients should be additionally
discussed in a multidisciplinary setting with at least a surgeon, gastroenterologist, and
radiologist present. If there are no signs of inflammation in the colon and terminal ileum,
and the suspicion for CD is still high, the team can consider performing small bowel
imaging to detect intestinal inflammation (Figure 3). In this case, the patient should be
monitored closely as long as the perianal fistula is active.

7. Conclusions

In conclusion, perianal fistulas remain a major clinical challenge due to a poor un-
derstanding of the pathogenesis, limited treatment options, and high recurrence rates.
Although they share some characteristics, cryptoglandular and CD-associated perianal
fistulas are two different entities, and each should be approached in a different way. For
clinicians, it is important to make an accurate distinction, to facilitate personalized thera-
pies and multidisciplinary collaboration. Patients without any luminal inflammation, but
with complex, recurrent perianal fistulas, are recommended to be treated as CD-associated
perianal fistulas and to start with anti-TNF-« therapy with good trough levels. In the fu-
ture, deeper exploration of the pathogenesis of both types of perianal fistulas will help the
development of new therapeutic targets. Multimodal treatments and combining different
pharmacological therapies might also achieve better outcomes.
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