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Background:  The  long-term  management  of  perianal  Crohn’s  disease  for  patients  on  anti-TNF-�  therapy
remains  challenging.
Aim: To  evaluate  the  long-term  course  and  complications  of patients  with  perianal  fistulas  treated  with
anti-TNF-�  based  on  their  clinical  remission  and  healing  on MRI.
Methods:  Patients  were  evaluated  clinically  and  by  MRI. Deep  remission  was  defined  as clinical  remission
associated  with  the  absence  of contrast  enhancement  and  T2  hyperintensity  on  MRI.  Flare-free  survival,
surgery  and  hospitalizations  were  compared  based  on  the  presence  or not  of  deep  remission.
Results:  Forty-eight  consecutive  patients  were included  with  a median  follow-up  of  62  months  after  anti-
TNF-�  first  administration.  Deep  remission  was  observed  in  16  patients  (33.4%).  For  patients  in  deep
remission,  the  median  time  to any  perianal  event  was  116  months  (95–130)  versus  42  months  (8–72)
in  patients  with  pathological  MRI (p  < 0.001).  Sixteen  patients  (50%)  with  pathological  MRI  had  perianal

surgery  versus  2  (12.5%)  in  the deep  remission  group  (p  <  0.05). The  mean  duration  of  cumulative  hos-
pital  stays  was  0.75  ±  0.52  days  in  the  deep  remission  group  versus  19.7 ± 7.4  in  the  pathological  group
(p  < 0.05).
Conclusions:  Higher  flare-free  survival  and  lower  rates  of  surgery  and  hospitalization  were  found  in
patients  achieving  deep remission.

© 2018  Published  by  Elsevier  Ltd on  behalf  of Editrice  Gastroenterologica  Italiana  S.r.l.
. Introduction

Crohn’s disease (CD) is a chronic inflammatory bowel dis-
ase. Perianal disease can be a complication of CD with a major
egative effect on patients’ quality of life [1]. Fistulas, anal fis-
ures, abscesses and anorectal strictures occur in one-third of
atients with CD, either before or after the diagnosis of CD [1,2].
he treatment of perianal CD requires combined surgical and

edical therapies including antibiotics, anti-tumor necrosis factor

TNF)-� and immunosuppressants [3–12]. The use of anti-TNF-
 deeply improves the management of perianal CD. Anti-TNF-�
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have demonstrated their efficacy as induction therapy and also as
maintenance therapy in disease remission [6,13]. The first placebo-
controlled trial with infliximab as induction therapy showed
complete closure of fistulas in 50% of patients [6]. Immunosuppres-
sors and duration of seton drainage are also associated with better
outcomes [14]. Maintenance therapy is necessary to increase sus-
tained response and patients require dose adjustments [7]. Initial
doses could be intensified or decreased, based on clinical response.

Magnetic resonance imaging (MRI) is a highly accurate non-
invasive modality and allows morphological assessment and
classification of perianal fistulas [12,15]. MRI  is considered as the
gold standard imaging technique. An MRI-based score (Van Assche
score) is used to describe the anatomy, complexity and activity of

fistulas [16]. On MRI, fistula activity is represented by semiologi-
cal items as contrast enhancement and T2 hyperintensity. Several
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uthors have reported that changes in MRI  patterns can be followed
15–19].

Clinically, perianal activity is assessed according to fistula
rainage [6]. Nevertheless, clinical response often contrasts with
stula healing on MRI  [17–19]. It has been demonstrated that an
ctive fistula track might persist despite clinical healing (fistula
lassified as clinically closed) [20]. Cessation of treatment follow-
ng clinical remission but before eradication of the track on MRI
ould be responsible for recurrences. In that regard, combined
RI  and clinical evaluation should be preferred to clinical evalu-

tion alone. In luminal CD, deep remission is defined as endoscopic
ucosal remission associated with clinical remission. This con-

ept has become a therapeutic goal in emerging treat-to-target
pproaches. Mucosal healing is associated with lower hospitaliza-
ion rates, fewer surgical interventions and less relapse [21,22].
istula healing on MRI  could also be considered as a target. There
re very limited data regarding the long-term outcomes and com-
lications in CD patients with perianal fistulas in both clinical and
RI  remission.
The aim of this study was to evaluate the long-term course and

omplications of CD patients with perianal fistulas treated with
nti-TNF-� based on their clinical remission and healing on MRI.

. Materials and methods

ubjects

Between 2000 and 2017, all consecutive patients with fistulizing
erianal CD treated with maintenance anti-TNF-�  and evaluated
y repeated MRI  in our tertiary care center, were retrospectively
eviewed. This retrospective study, without dedicated interven-
ion, was approved by the Institutional Review Board and informed
onsent was waived. All patients had a confirmed diagnosis of CD.
atients were diagnosed by clinical, histological, radiological, and
ndoscopic examinations and had proven history of active perianal
stulas. An initial perianal MRI  examination was performed before
he induction treatment.

Patients’ characteristics (age, sex, smoking status, family history

f inflammatory bowel diseases, localizations of disease accord-
ng to Montreal criteria, mean duration of CD) were assessed [23].
atients with an abscess had surgical drainage with setons associ-
ted with antibiotics, when appropriate. All patients had at least

ig. 1. Comparison of initial (a) and follow-up (b) MRI  of a patient with Crohn’s disease on 

evel:  (a) presence of an initial hyperintense fistula (arrow) and (b) disappearance of hyp
er Disease 51 (2019) 358–363 359

12 months of anti-TNF-� therapy. They received induction ther-
apy either with adalimumab (160, 80, 40 mg  at week 0, 2 and 4)
or with infliximab (5 mg/kg at weeks 0, 2 and 6). Immunosup-
pressant drugs could be associated (azathioprine, methotrexate
or purinethol). This induction treatment was  followed by mainte-
nance therapy (5 mg/kg of infliximab every 8 weeks or adalimumab
40 mg  every week). Each treatment could be optimized by decreas-
ing the interval between two  injections or by increasing doses
or could be switched with other biologic drugs in case of failure
(i.e. certolizumab, ustekinumab or vedolizumab). Seton removal
was usually performed after induction treatment with anti-TNF-�
between weeks 6 and 14. However it could be delayed at the appre-
ciation of the clinician in charge in case of significant and persistent
leakage.

2.1. MRI examination

An MRI  examination was  performed in all patients, before the
start of anti-TNF-� therapy and then after at least 12 months of
anti-TNF-� therapy. MRI  examination was  performed on a Philips
Achieva 1.5 T (Philips Medical Systems, Best, the Netherlands)
using a torso phased-array coil. Patients were placed in supine
position; the pelvis was  centered on the coil. T2-weighted two-
dimensional (2D) turbo spin-echo (TSE) sequences (TR = 6000 ms,
TE = 500 ms,  scan time = 5 min, matrix of 312 × 512, field of view
250 mm)  and T2-weighted 2D TSE sequences with spectral presat-
uration inversion recovery (SPIR) (TR = 2000 ms,  TE = 50 ms, scan
time = 5 min, matrix of 312 × 512, field of view 250 mm)  were
obtained. T1-weighted 2D TSE sequences with and without fat
suppression with SPIR (TR = 500 ms,  TE = 10 ms, scan time = 5 min,
matrix of 285 × 384, field of view = 250 mm)  sequences were per-
formed after gadolinium enhancement after checking for normal
renal function. Coronal and axial planes were oriented using
the long axis of the anal canal. MRI  evaluations were assessed
by experienced gastrointestinal radiologists by retrieving images
from the Institutional Picture Archiving and Communicating Sys-
tem. Each item was evaluated according to Van Assche score
[16]. Complexity of the fistula tracks (single unbranched: 1, sin-

gle branched: 2, multiple: 3); location regarding the sphincter
(inter/extrasphincteric: 1, transsphincteric: 2, suprasphincteric:
3); extension (infralevatoric: 1, supralevatoric: 2); hyperintense
appearance in T2-weighted sequences (absent: 0, mild: 4, pro-

treatment and in clinical remission: T2-weighted sequences at the same anatomical
erintensity on follow-up imaging (arrow).
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ounced: 8); presence of abscesses (hyperintense fluid collections
3 mm in T2-weighted sequences: 4), and rectal wall involve-
ent (thickened rectal wall: 2) were recorded. In addition, fistula

nhancement after gadolinium injection was analyzed as present
r absent.

.2. Clinical and MRI  evaluations

The fistula drainage assessment has been utilized to standardize
he clinical assessment according to Present’s criteria [6]. Drainage
f fistula openings was studied under gentle finger compression
nd identified as open and actively draining or closed. Clinical
emission was defined as the absence of persisting draining fis-
ulas self-reported by the patient or the absence of any draining
stulas at examination. Clinical examination was performed by a
enior gastroenterologist specialized in inflammatory bowel dis-
ase (IBD). All clinical examinations were performed by the same
hysician dedicated to one patient.

MRI  interpretation was performed by a senior gastrointestinal
adiologist (18 years of experience). Healing on MRI  was defined as
he total disappearance of T2 hyperintensity and contrast enhance-

ent after gadolinium injection, along the entire fistula track;
therwise, it was considered as pathological on MRI.

Clinical and MRI  evaluations were assessed and patients were
lassified either in the deep remission group or not. Deep remission
as defined as the association of both clinical remission according

o Present criteria and healing on MRI.

utcomes

All reports mentioning the flare of luminal and perianal CD
ere reviewed. Flare was defined as the appearance or exacer-

ation of symptoms for over 2 consecutive weeks leading to an
nscheduled visit to the out-patient clinic with or without thera-

eutic intervention or changes. All surgeries, as well as the number
nd duration of hospital stays were collected. Discontinuation,
ptimization (increase in dosage) or changes (switch of drugs or
ddition of drugs) in CD-related treatment were also collected. An

able 1
atients’s characteristics — n (%).

Pathological MRI  (n = 32

Males, n (%) 12 (37.5) 

Females, n (%) 20 (66.7) 

Age  yr (median, extreme) 31 (14–70) 

Family history of IBD (%) 2.0 (6.2) 

Smoking, n (%) 16 (50) 

Location n (%)
L1 ileal 2 (6) 

L2  colonic 12 (37,5) 

L3  ileocolonic 12 (37,5) 

L2  or L3 + L4 upper disease 6 (19) 

Disease  behavior, n (%)
B1 non-penetrating non-stricturing 24 (75) 

B2  stricturing 4 (12,5) 

B3  penetrating 4 (12,5) 

Anti  TNF-� (%) 32 (100) 

Median treatment duration, mo  (extreme) 24 (12–63) 

Infliximab (%) 26 (81) 

Median treatment duration, mo  (extreme) 18 (1–63) 

Adalimumab (%) 17 (53%) 

Median treatment duration, mo  21 (1–57) 

Optimization 20 (63%) 

Associated immunosupressant drug 20 (63%) 

Perianal surgery 28 (88%) 
er Disease 51 (2019) 358–363

event was defined as flare, hospitalization, surgery, optimization or
switch of therapy. We  identified the cause of the event as perineal
or luminal according to symptoms.

Statistical analysis

Qualitative data are described as percentage and quantitative
data as median and maximal range values. The events were ana-
lyzed using survival analysis (Kaplan Meier test) and compared
using Log Rank test (Mantel Cox). Comparison of patients accord-
ing to their deep remission status was made by Chi square test for
qualitative and Fisher test for quantitative variables. Results were
considered significant with a p value of < 0.05.

3. Results

Patients’ characteristics

Forty-eight patients were included. Their characteristics are
listed in Table 1. Of these 48 patients, 30 were female. The
median age was 32 years (14–70) and the mean duration of CD
was 72 months (3–300 months). According to the Montreal clas-
sification, 6 patients (12%) were diagnosed with a penetrating
complication (B3) [23]. Forty-five percent of the patients had ileo-
colitis involvement (L3) at the time of diagnosis. Pure colonic
disease was  observed in 16 patients (33%) and isolated ileal loca-
tion in 4 (8%). All patients had received anti-TNF-�  therapy for at
least 12 months before MRI  and clinical evaluation, with a median
treatment duration of 26 months (12–85) (Table 1).

3.1. Clinical and MRI evaluation

Thirty-two patients had pathological MRI. Among them, the
median Van Assche score was 12 (2–19). The MRI  characteristics

of these patients are listed in Table 2. The most common fistula
location was extra or inter-sphincteric (75%) and thirteen patients
had an abscess. Sixteen patients had healing on MRI  (Fig. 1) and
were considered to be in clinical remission. Ten patients were in

) Deep remission (n = 16) Patients (n = 48)

6 (37.5) 18 (37.5)
10 (62.5) 30 (62.5)
33 (24–57) 32 (14–70)
2 (12.5) 4 (8.3)
3 (18.8) 19 (39)

2 (13) 4 (8)
4 (25) 16 (33)
9 (56) 21 (45)
1 (6) 7 (15)

11(69) 35 (73)
3 (19) 7 (15)
2 (12) 6 (12)

16 (100) 48 (100)
30 (12-85) 26 (12–85)

16 (100) 42 (88)
30 (12-85) 23 (1–85)

2 (13%) 19 (40%)
4 (1–8) 21 (1–57)

6 (38%) 26 (54%)

13 (81%) 33 (69%)

15 (94%) 40 (83%)
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Table  2
MRI  characteristics of patients with a pathological MRI.

Pathological MRI  n = 32

Van Assche score (mean) 12
Simple fistula 23 (71.8)
Ramified fistula 7 (21.9)
Multiple fistula 2 (6.3)
Inter/extrasphincteric fistula 24 (75)
Transsphincteric fistula 14 (43.8)
Suprasphincteric fistula 1 (3)
Supralevatoric extension 3 (9.7)
Abscess 13 (40.6)
Rectal involvement 13 (41.9)
T2  hyperintensity 27 (84.4)
Enhancement 32 (100)
Anorecto-vaginal fistula 3 (9.4)
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Fig. 2. Flare-free survival (any kind of clinical event).

linical remission despite pathological MRI. There was  no differ-
nce in patients’ characteristics regarding the presence or absence
f deep remission (Table 1).

lare-free survival course

The median follow-up period was 62 months (5–130). In
atients with deep remission, the median time to a flare event
as 96 months (69–116) versus 12 months (3–20) in patients with
athological MRI  (p < 0.01), (Fig. 2). In patients with deep remis-
ion, five events were observed; three patients had clinical perianal
ecurrence, one patient had an allergy to infliximab and one patient
ad luminal recurrence. Three patients in deep remission were lost
o follow-up at 17, 61 and 130 months, respectively. In the patho-
ogical MRI  group, 26 patients had an event; seventeen had perianal
elapse and nine luminal recurrence. Two patients were lost to
ollow-up at 3 and 29 months, respectively.
erineal flare-free survival course

In patients with deep remission, the median time to any peri-
nal event was 116 months (95–130) versus 42 months (8–72) in
Fig. 3. Perineal flare-free survival.

patients with pathological MRI  (p < 0.001), (Fig. 3). Among patients
in deep remission, three patients had clinical perianal recurrence at
26, 41 and 64 months, respectively. In the pathological MRI  group,
seventeen patients had perianal relapse.

Treatment during follow-up

All sixteen patients in deep remission were treated with inflix-
imab. Three of them received adalimumab during their follow-up
for perianal relapse, luminal recurrence and allergy to infliximab,
respectively. Certolizumab was  introduced in one patient due
to anti-TNF-�  intolerance. Five patients benefited from reduced
dosage and three patients discontinued treatment. Two  of the three
patients had perianal relapse after discontinuation. Among the
group of patients with pathological MRI, 16 received infliximab and
16 were on adalimumab. Among the 16 patients on adalimumab,
12 were switched due to infliximab failure. Fourteen patients (44%)
were optimized compared with 3 (13%) in the deep remission group
(p < 0.05), (Table 3). Sixteen patients (50%) with pathological MRI
had perianal surgery compared with 2 (12.5%) in the deep remission
group (p < 0.05), (Table 3).

Hospitalizations

The mean number of hospital stays was  0.53 ± 0.35 in the deep
remission group versus 2.6 ± 0.5 in the pathological MRI group
(p < 0.05). The mean duration of cumulative hospital stays was
0.75 ± 0.52 days in the deep remission group versus 19.7 ± 7.4 days
in the pathological MRI  group (p < 0.05), (Fig. 4).

4. Discussion

In this study, 48 patients with perianal CD on anti-TNF-�  treat-
ment were followed for a median of 62 months. Flare-free and

perianal event-free survival were statistically longer in patients
with deep remission compared to patients with pathological MRI.
Patients with pathological MRI  needed four times more perianal
surgeries than patients with deep remission. Deep remission also
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Table 3
Treament during follow up.

Pathological MRI  n = 32 Deep remission n = 16 Total n = 48

Infliximab, n (%) 16 (50) 16 (100) 32 (67) p < 0.05
Median  treatment duration, mo  (extreme) 49 (1–84) 60 (1–120) 58 (1–120)

Adalimumab,  n (%) 24 (75) 3 (19) 27 (57) p < 0.05
Median  treatment duration, mo  (extreme) 45 (1–105) 12 (10–96) 44 (1–105)
Optimization n (%) 14 (44) 3 (13) 16 (33) p < 0.05
Associated immunosupressant drug n (%) 9 (28) 1 (6) 10 (21)
Switch n (%) 12 (38) 2 (13) 14 (29) p < 0.01
Discontinuation or reduce therapy n (%) 5 (16) 9 (56) 14 (29) p < 0.01
Perianal surgery n(%) 16 (50) 2 (12.5) 18 (37.5) p < 0.05
Luminal surgery n (%) 8 (25) 0 8 (16.7)
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Fig. 4. Hospitalizations (stay and duration) based on presen

ositively impacted the need for treatment changes and hospital-
zation.

One third of patients were in deep remission after at least
welve months of anti-TNF-�  therapy. This rate is comparable to
ther studies [15,17,18]. Ten among the 32 patients with patho-
ogical MRI  were in clinical remission. This clinical-radiography
iscrepancy is consistent with previous studies. Nevertheless,
ther studies defined MRI  healing without considering contrast
nhancement and reported only the disappearance of T2 hyper-
ntensity on treatment [16–19]. In previous studies from our
enter, we reported deep remission in nearly one third of patients
nd one third of patients in clinical remission had persisting
ctive fistula tract on MRI  [24,25]. We  described MRI  healing
s disappearance of T2 hyperintensity and absence of contrast
nhancement [24,25]. Indeed, contrast enhancement allows a
istinction between inflammatory or fibrotic lesions and disap-
earance of contrast enhancement is related to clinical activity
24–28]. Van Assche score appeared insufficient in the setting of
nti-TNF-� evaluation; most of the items are linked to anatomical
escription and to complications of fistula tracks. As a consequence,
e decided not to include the Van Assche score as part of our def-

nition of MRI-based deep remission. In this study we did not use
agnetization transfer or diffusion to monitor sub-clinical levels

f perianal fistulas that have been recently reported as able to help
esion monitoring [29,30].

In this study, patients having achieved deep remission had bet-
er prognosis in terms of relapse and hospitalizations. Nearly half
f the patients with pathological MRI  had treatment optimization

ersus only 13% of patients in deep remission. This is one of the
rst studies to evaluate the long-term outcomes of patients with
erianal CD according to their MRI  and clinical evaluation after at

east one year of treatment for perianal CD.
absence of deep remission in patients with Crohn’s disease.

In luminal CD, deep remission has proved its interest [31]. There
are studies that have specifically investigated the long-term out-
comes of patients who achieved deep remission in luminal CD.
In the EXTENT study, a double-blind placebo controlled trial of
adalimumab for the induction and maintenance of mucosal heal-
ing in ileocolonic CD, deep remission was  assessed at week 12
in eleven patients [32]. No patient in deep remission underwent
surgery or hospitalization. Nine patients in the non-deep remis-
sion group were hospitalized and three patients required surgeries.
A subsequent analysis of the ACCENT-1 study, suggested that
mucosal healing and deep remission increased the duration of clin-
ical remission and the time to clinical relapse [33]. The STORI trial, a
prospective multicenter study investigated infliximab withdrawal
with continuation of azathioprine in patients with luminal CD in
clinical and biological remission. Deep remission was associated
with a reduced risk of relapse when infliximab was  stopped [34].

In perianal CD, Ng et al. described deep remission in 30% of
26 patients by 6 months. No relapse was observed at 12 months
and 18 months, and 2 patients stopped their treatment at 6 months
without any relapse [17]. Tozer et al. followed 41 patients for
3 years. Fifteen of these 41 patients assessed were in deep remis-
sion by 12 months [20]. Seven of the deep remission group relapsed.
Relapses were observed in cases of treatment reduction or dis-
continuation. In our study, treatment reduction (dose reduction
or immunosuppressant withdrawal) was performed in 29% of
patients with deep remission. No relapse was  observed. Never-
theless, among three patients in deep remission who benefited
from a therapeutic break, two patients relapsed. Therefore, drug

de-escalation could be discussed in deep remission patients, with
regular MRI  to detect sub-clinical relapses. However, therapy dis-
continuation can not be recommended at this present time [35].
Moreover, recent data suggest that monitoring drugs through levels
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ould be useful to optimize anti-TNF-�  therapy. Yarur et al. showed
 significant association between serum infliximab levels and rates
f fistula healing [36].

Despite its strengths, our study has some limitations related to
ts retrospective design and small cohort size. Furthermore, we did
ot evaluate perianal activity using standardized scores as the peri-
nal disease activity index (PDAI). Trough levels were not available
t the time of MRI  in patients in deep remission and could not be
nalyzed in our cohort. Moreover, due to the retrospective design
f the study cohort the impact of perianal fistulas on quality of life
ere not evaluated. But others have suggested that disease control
as a strong impact on quality of life and patient-related outcomes
37]. The recently developed Disease Disability Index (IBD-DI) may
lso help to evaluate the disease burden in these challenging clinical
ituations [38].

In conclusion, our findings show that perianal deep remission
ased on MRI, is associated with better long-term outcomes of dis-
ase. Achieving deep remission seems to be a relevant target in
he management of patients with fistulizing perianal CD. The tim-
ng of MR evaluation needs to be addressed and the next step will
e to implement MR  monitoring of fistulizing CD in our daily prac-
ice. We  believe that MRI-based decisions could be helpful to adjust
herapy in a treat-to-target approach. However, it seems danger-
us to recommend de-escalation therapy based on MRI  findings
ithout prospective evidence to support this practice.
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