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Abstract

Aim Ligation of the intersphincteric fistula tract (LIFT)

is increasingly being used for surgical closure of high

perianal fistulas in Crohn’s disease. Currently, data on

postoperative MRI findings are scarce, although they

are considered important for assessing healing and

recurrence. Our aim, therefore, was to evaluate fistula

characteristics on MRI and their relationship with clini-

cal outcomes after LIFT.

Method Consecutive Crohn’s patients treated with

LIFT between 2007 and 2018 who underwent baseline

and follow-up MRI were retrospectively included. MRIs

were scored by two radiologists according to character-

istics based on the original and modified Van Assche

indices. MRI findings, with emphasis on fibrosis, and

the relationship with clinical healing, re-interventions

and recurrences are described.

Results Twelve patients were included [four men, med-

ian age 34 (interquartile range 28–39) years]. Follow-

up MRI was performed at a median of 5.5 months (in-

terquartile range 2.5–6.0) after LIFT. At baseline, all

patients showed a tract with predominantly granulation

tissue, which changed to predominantly fibrotic in seven

(in three of whom it was completely fibrotic). All

patients with a (predominantly) fibrotic tract had clinical

closure and no re-interventions or recurrences during

long-term follow-up. In contrast, of the five patients

with persisting granulation tissue, two reached clinical

healing, two needed re-intervention and one had a

recurrence.

Conclusion Markedly decreased fistula activity can be

observed on MRI after LIFT. The majority of patients

develop a predominantly fibrotic tract relatively soon

after LIFT without clinical recurrence, suggesting a

highly effective therapy. Unfavourable clinical outcomes

were only present in patients with persisting granulation

tissue, indicating the potential prognostic value of MRI.

Keywords Perianal fistula, ligation of intersphincteric

tract, magnetic resonance imaging, perianal Crohn’s dis-

ease

What does this paper add to the literature?

There is no current consensus on the interpretation of
MRI after ligation of the intersphincteric fistula tract.
This paper provides an understanding of fistula beha-
viour on MRI. Most patients show predominantly fibro-
tic tracts after a median of 5.5 months and have an
absence of recurrence, suggesting effective therapy. Per-
sisting granulation tissue was associated with worse clin-
ical outcomes, indicating the prognostic value of MRI.

Introduction

Crohn’s perianal fistulas are a continuing challenge for

treating physicians, with a total incidence of around

25% in Crohn’s patients and even higher in patients

with colonic or rectal involvement [1,2]. Sphincter-pre-

serving surgery is increasingly used to treat high peri-

anal fistulas, preceded by several weeks of drainage

using a noncutting seton and optimization of medical

therapy. So far, most reports describe results with an

endorectal advancement flap (AF) [3–5], but the more

novel technique of ligation of the intersphincteric fistula

tract (LIFT) is a promising alternative sphincter-
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preserving procedure. The LIFT procedure, during

which the fistula tract is identified and ligated in the

intersphincteric plane [6], is increasingly used in clinical

practice. Unfortunately, there is limited information on

clinical and radiological follow-up after LIFT.

In clinical practice, MRI is the preferred diagnostic

modality for assessing perianal fistulas in patients with

Crohn’s disease due to its accuracy, noninvasiveness and

ability to evaluate the entire pelvic region, as stated by

global as well as European guidelines [7–9]. So far,

there are limited data on the behaviour and structural

assessment of perianal fistulas after the LIFT procedure.

The clinical and radiological healing, recurrence and

incontinence rates of Crohn’s patients undergoing LIFT

and AF were evaluated in a retrospective study [10].

This study demonstrated MRI healing in 53% of LIFT

procedures; however, no standardized assessment of

radiological healing was used. Another recent trial look-

ing at clinical and radiological healing in a group trea-

ted with the surgeon’s preferred technique showed

healing on MRI in 42% of patients 12 months after

LIFT [11]. Unfortunately, the definition of healing on

MRI was not specified in that study.

There are several systematic approaches available for

assessing the response to therapy on MRI: the Van Ass-

che score, the modified Van Assche score and the

recently developed MAGNIFI-CD score [12–14]. The

first two were developed to evaluate anti-inflammatory

therapy [13,14] and the third in a cohort receiving stem

cell therapy [12]. These scoring systems have several

overlapping items; however, none of these systems

focuses on surgical follow-up, even though MRI find-

ings can be different from other treatments due to pre-

existing surgical indications (for LIFT the presence of a

high, usually transsphincteric, fistula tract) and insur-

mountable postoperative changes shortly after surgery

that resemble inflammation. Therefore, scoring systems

in their current form may not be applicable for patients

undergoing sphincter-preserving surgery.

MRI is considered the most important method for

the assessment of healing and recurrences, but there is

limited information on fistula characteristics on MRI

and the relationship with clinical outcomes after LIFT

surgery. Furthermore, no consensus on systematic post-

operative review of MRI scans exists, while knowledge

of fistula characteristics can help to guide postoperative

treatment strategy. Therefore, there is a need to investi-

gate the behaviour of fistulas on MRI for use in system-

atic evaluation and treatment decisions in patients after

a LIFT procedure.

We aimed to assess fistula behaviour after LIFT

on MRI by using structured radiological assessment,

and evaluate the trend towards clinical healing and

recurrence in patients with Crohn’s high perianal fis-

tulas.

Method

Study design and population

We performed a sub-study of a previously performed retro-

spective cohort study conducted at the AmsterdamUniver-

sity Medical Centres [10]. That study included all

consecutive Crohn’s patients treated for high perianal fistu-

las with LIFT or AF between January 2007 and February

2018. Exclusion criteria were the presence of a cryptoglan-

dular fistula, low perianal fistula, ileo-anal pouch fistula,

rectovaginal or recto-urinary fistula and patients with proc-

titis or human immunodeficiency virus. In the current

study, patients who underwent a LIFT procedure in the

previously performed retrospective cohort study were eval-

uated and patients with AF were excluded, since a homoge-

neous group was desirable for the evaluation of

postoperative effects on MRI. Furthermore, patients were

excluded from analysis when the MRI examination was

insufficient: a pre- or postoperative MRI was missing,

important sequences were missing (such as a postcontrast

T1-weighted sequence) or the interval between the surgery

and postoperative MRI was > 12 months. No formal ethi-

cal approval was needed for this study according to the

Medical Ethical Committee at the Amsterdam UMC, loca-

tion Academic Medical Centre. All eligible patients were

contacted prior to the original retrospective study and were

asked to withhold permission for data collection if they

objected. Patient demographics, details of medical therapy

and follow-up were obtained from medical notes. Out-

come variables included clinical healing, re-interventions

and recurrences.

MRI assessment

Protocol
The clinical MRI protocol in our centre consists of

sagittal T2-weighted, coronal T2-weighted and axial

T2-weighted sequences, an axial T2-weighted sequence

with fat suppression and a T1-weighted postcontrast

sequence. The coronal and axial sequences were angu-

lated corresponding to the anatomy of the axis of the

anal canal. MRI scans were performed on a 1.5 T scan-

ner (Magnetom Avanto, Siemens, Erlangen, Germany).

The MRI protocol remained unchanged during the

study period.

Scoring
We a priori made up a scoring system (Table 1) from

existing items of the original and modified Van Assche
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scores with the addition of new items [13,14]. The

MAGNIFI-CD score was not available at the time of

scoring and these items could therefore not be included

[12]. First, the items that were deemed inapplicable for

assessment after LIFT surgery were excluded. These

items were ‘location’, ‘extension’, ‘rectal wall involve-

ment’ and ‘presence of a recto/anovaginal tract’,

because the first two were determined by the indication

for a LIFT procedure (high transsphincteric tract, i.e.

positioned in the upper two-thirds of the external

sphincter or puborectalis muscle) and the last two are

contraindications for undergoing LIFT (i.e. proctitis

and a rectovaginal tract).

Subsequently, several examples not included in this

study were reviewed by two experienced abdominal

radiologists (JS and MM) in consensus to observe if

these items were suitable for capturing changes in

activity between baseline and follow-up MRI. In this

session, three new scoring items were defined to cap-

ture postoperative changes: two items measuring

changes in activity and volume on T2-weighted and

postcontrast T1-weighted sequences on a five-point

scale and one item capturing changes in inflammatory

masses (indicating if there was a new mass and, if pre-

sent, where it was located). Diagnostic scan quality

was assessed as ‘good’, ‘adequate’ or ‘poor’ for all

scans. Good quality was defined as optimal diagnostic

quality without artefacts (e.g. from patient movement

in the scanner), adequate quality was defined as suffi-

cient diagnostic quality but with some artefacts and

poor quality was defined as insufficient diagnostic qual-

ity to assess the fistula.

Hereafter, all scans (baseline and follow-up) were

scored in a random order by two abdominal radiologists

(JS and MM) in consensus. Radiologists were blinded

to the results of clinical follow-up. Subsequently, the

items measuring transformations between baseline and

follow-up were addressed per patient, comparing the

baseline and follow-up scan. As this concerned the first

step in developing a LIFT-dedicated MRI score, no

assessment of reproducibility was performed.

Clinical assessment

Clinical healing was defined as closure of the external

opening without discharge of pus or faeces, as assessed

from the medical notes of the treating surgeon during

postoperative appointments by a research fellow

(EMMP). The date on which clinical healing was first

described in the medical notes was considered the clini-

cal healing date. Recurrence was defined as reopening

of the external fistula or recurrence of symptoms after

apparent healing, and re-intervention was defined as any

surgical redo procedure for fistula-related complaints.

Healing and recurrences were assessed during postoper-

ative follow-up, consisting of scheduled outpatient

appointments at 6 weeks and 3 and 6 months, or when

patients contacted their surgeon with (reoccurrence or

worsening of) symptoms.

Statistical analysis

All data were collected in an electronic database. The

clinical and MRI findings are described and are pre-

sented as frequencies with percentages and medians

with interquartile ranges (IQR). The relationship of

MRI with clinical parameters is described. Analyses were

performed using IBM� SPSS� for Windows� version 24

(IBM Corp., Armonk, New York, USA).

Table 1 Scoring items.

Item Options

Number of fistula tracts None

Single, unbranched

Single, branched

Multiple

Hyperintensity T2 Absent

Mild

Pronounced

Changes in volume

and/or hyperintensity on T2*

Substantial decrease

Minor decrease

Comparable

Minor increase

Substantial increase

Inflammatory mass Absent

Diffuse

Focal

Collection small

Collection medium

Collection large

Changes in inflammatory mass* No mass

Same mass

New mass (with location)

Hyperintensity on T1 Absent

Mild

Pronounced

Changes in volume

and/or hyperintensity

on postcontrast T1*

Substantial decrease

Minor decrease

Comparable

Minor increase

Substantial increase

Dominant feature Fibrous

Granulation tissue

Fluid/pus

*These items were only scored on the follow-up MRI.
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Results

Baseline characteristics

Out of 19 patients who underwent a LIFT procedure

for Crohn’s high perianal fistulas between 2007 and

February 2018, 12 were included in this study. Four

patients were excluded due to missing pre- or postoper-

ative MRI examinations and three due to missing

sequences (MRIs performed elsewhere). Patient charac-

teristics are shown in Table 2.

All patients underwent preoperative seton drainage

for a median of 6.0 months (IQR 3.4–13.3 months)

and all but one used immunomodulators and/or anti-

tumour necrosis factor (TNF) at the time of surgery.

From these 11 patients on medication during their sur-

gery, five stopped their immunomodulatory and/or

anti-TNF within 3 months postoperatively. No compli-

cations occurred during surgery or within 90 days after

surgery.

MRI assessment

The interval between LIFT surgery and the (first) fol-

low-up MRI was a median of 5.5 months (IQR 2.5–
6.0 months). The reasons for performing the first post-

operative MRI were to assess radiological healing in 11

patients and to assess if there was a recurrence in the

remaining patient (Table 3, patient 4). Two patients

had two follow-up MRIs, both after 2 months, and a

second follow-up MRI at 8 and 18 months, respec-

tively. In one patient, the second MRI was performed

to assess closure and the possibility of stoma reversal. In

the other patient, the second follow-up MRI was per-

formed according to a protocol related to another study

[15].

Scan quality was good in 24/26 (92%) scans and

adequate in 2/26 (8%) scans; none were classified as

poor quality. Table 3 shows the MRI features per

patient at baseline and follow-up. In Fig. 1 the scores

of the different items at baseline and follow-up are dis-

played.

MRI and short-term clinical response

At baseline, all patients showed a tract predominantly

filled with granulation tissue. This changed to predomi-

nantly fibrotic in seven, three of whom showed a com-

pletely fibrotic tract with absence of hyperintensity on

T2-weighted and enhancement on postcontrast T1-

weighted sequences (Fig. 2). In four of these seven

there was still mild or pronounced hyperintensity pre-

sent at follow-up (Fig. 3). All seven showed a decreased

volume and/or hyperintensity of the tract; three a

minor and four a substantial decrease on T2-weighted

imaging, and four a minor and three a substantial

decrease on postcontrast T1-weighted imaging. A focal

inflammatory mass was present in three of these seven

patients at baseline, which persisted in one patient.

Within a year, all seven of these patients showed clinical

healing after a median of 2.3 months (IQR 1.4–
2.8 months) and no re-interventions were performed.

Five patients showed persisting granulation tissue on

the follow-up MRI. Three of these patients reported

clinical healing after a median follow-up of 4.4 months

(IQR 1.6–10.2 months), one of whom developed a

recurrence 12 months’ postoperatively. Two patients

without clinical healing required re-interventions at 5

and 8 months’ postoperatively, due to abscess forma-

tion and persisting fistula drainage, respectively.

Second follow-up MRIs and long-term clinical follow-

up

The two patients who underwent a second MRI scan

had reached a predominantly fibrotic tract at the first

follow-up MRI, with pronounced and mild hyperinten-

sity on T2-weighted and postcontrast T1-weighted

images. At the second follow-up MRI, one patient had

a completely healed tract with an absence of hyperinten-

sity and the other still showed mild hyperintensity. Both

patients already showed clinical healing at the time of

the first MRI, and there were no recurrences. One of

these two patients did show a new small intersphincteric

collection at the site of the LIFT surgery on the first

Table 2 Demographics (for the LIFT procedure) (n = 12).

Male sex, n (%) 4 (33)

Age, years* 34 (28–39)

History of smoking, n (%) 6 (50)

Smoking at moment of surgery†, n (%) 5 (42)

Familial inflammatory bowel disease, n (%) 3 (25)

Stoma, n (%) 3 (25)

Location of Crohn’s disease, n (%)

L1 ileum 3 (25)

L2 colon 1 (8)

L3 both 3 (25)

Missing 5 (42)

Use of anti-TNF, n (%) 10 (83)

Use of immunomodulators, n (%) 7 (58)

Preoperative seton drainage, months* 6 (3–13)

LIFT, Ligation of the intersphincteric fistula tract; TNF,

tumour necrosis factor.

*Values are median (interquartile range).
†Or within 3 months prior to surgery.
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follow-up MRI, which was a postoperative effect. This

had disappeared on the second follow-up MRI.

Overall, after a median follow-up of 23.7 months

(16.8–43.4 months) all patients with a predominantly

fibrotic tract had complete fistula closure without recur-

rence or re-intervention. In contrast, in the patient

group with persisting granulation tissue clinical closure

was seen in only 40%.

Discussion and conclusions

In this study, we have described the behaviour of peri-

anal fistulas on MRI after the LIFT procedure in

patients with Crohn’s disease and its relationship to

clinical outcomes. More than half of the patients

showed a tract that transitioned from predominantly

granulation tissue to predominantly fibrous after a rela-

tively short follow-up period (median 5.5 months). This

was accompanied by clinical healing and was associated

with good long-term outcome with absence of recur-

rences in all these patients. Re-interventions and recur-

rences all occurred in patients with postoperative

persistence of granulation tissue, with only 40% healing

on long-term follow-up, suggesting that MRI has clini-

cal value in determining postoperative treatment strat-

egy and, potentially, prognostic value for durable

healing.

Several postoperative signs of fistula healing were

shown on MRI, such as changes in hyperintensity and

the predominant feature of a tract. Of this feature, a

Table 3 Baseline and follow-up MRI scores per patient.

Patient

Baseline MRI Follow-up MRI(‘s)

Clinical

healing

Predominant

feature

Hyperintensity

T2

Hyperintensity

T1

Inflammatory

mass

Time since

surgery

(months)

Predominant

feature

Hyperintensity

T2

Changes

volume/

hyperintensity

T2

Hyperintensity

T1

Changes

volume/

hyperintensity

T1

Inflammatory

mass

1 Granulation

tissue

Pronounced Pronounced Absent 11 Fibrous Absent Substantial

decrease

Absent Substantial

decrease

Absent Yes

2 Granulation

tissue

Pronounced Pronounced Absent 6 Fibrous Absent Substantial

decrease

Absent Substantial

decrease

Absent Yes

3 Granulation

tissue

Mild Mild Focal 5 Fibrous Absent Substantial

decrease

Absent Substantial

decrease

Absent Yes

4 Granulation

tissue

Pronounced Pronounced Absent 2 Fibrous Mild Substantial

decrease

Mild Minor

decrease

Absent Yes

18 Fibrous Absent Substantial

decrease

Absent Substantial

decrease

Absent

5 Granulation

tissue

Mild Mild Absent 6 Fibrous Mild Minor

decrease

Mild Minor

decrease

Absent Yes

6 Granulation

tissue

Pronounced Pronounced Focal 5 Fibrous Pronounced Minor

decrease

Pronounced Minor

decrease

Absent Yes

7 Granulation

tissue

Pronounced Pronounced Focal 2 Fibrous Pronounced Minor

decrease

Pronounced Minor

decrease

Focal

(same)

and small

collection

(new,

intersphincteric)

Yes

8 Fibrous Mild Substantial

decrease

Mild Substantial

decrease

Focal (same)

8 Granulation

tissue

Pronounced Pronounced Diffuse 6 Granulation

tissue

Pronounced Minor

decrease

Pronounced Comparable Absent Yes

(later

recurrence)

9 Granulation

tissue

Mild Mild Focal 2 Granulation

tissue

Mild Minor

decrease

Mild Minor

decrease

Focal (same) No

(later, yes)

10 Granulation

tissue

Mild Mild Absent 8 Granulation

tissue

Mild Comparable Mild Comparable Absent No

(later, yes)

11 Granulation

tissue

Pronounced Pronounced Focal 6 Granulation

tissue

Pronounced Minor

decrease

Pronounced Minor

decrease

Focal No

(re-intervention)

12 Granulation

tissue

Pronounced Pronounced Absent 4 Granulation

tissue

Pronounced Minor

decrease

Pronounced Minor

decrease

Focal (new,

cutaneous)

No

(re-intervention)
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completely fibrotic tract can be considered as the most

definitive sign of fistula healing on MRI. Seven out of

12 patients showed a predominantly fibrotic tract within

a year after the LIFT procedure, of whom three showed

a completely fibrotic tract with absence of hyperinten-

sity on all sequences. Only one previous study evaluated

healing on MRI after LIFT surgery; healing was

reported for a combined group after a procedure

according to surgeon preference, which was 49% after

12 months [11]. However, that involved cryptoglandu-

lar fistulas and, unfortunately, no specific MRI features

and no clear definition of healing on MRI were pro-

vided, making comparison with our results difficult. We

specifically looked at Crohn’s fistulas in the current

study because clinical and radiological follow-up of

these patients is often complicated with abscesses, recur-

rences and re-interventions.

No clear consensus on fistula healing on MRI exists,

and studies focusing on other treatments do not report

the definition of healing or use different definitions,

such as remission of activity and absence of collections

> 2 cm [16]. If we look at studies evaluating MRI after

anti-TNF treatment, fibrotic tracts are reported in

between 20% and 30% of patients within a year after

treatment [17,18]. This is comparable with the 25% of

complete fibrotic tracts in our study, although caution

should be taken when directly comparing these results

due to the small sample size and selected population of

our retrospective cohort.

Interestingly, we observed a predominantly, but not

completely, fibrotic tract in another 30% of patients.

Chambaz et al. [19] found that deep remission (clinical

remission and absence of enhancement on MRI) is asso-

ciated with higher flare-free survival, but the value of a

predominantly, but not completely, fibrotic tract on

MRI is unknown. Only one retrospective study reports

this feature after anti-TNF treatment, with predominant

fibrosis being seen in only 3 out of 30 patients within

18 months [20]. In our cohort, no recurrences were

observed in any patients with a predominantly fibrotic

tract on MRI. The high percentage (58%) of (predomi-

nant) fibrosis in our study and absence of recurrences
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Figure 1 Scoring items at baseline and follow-up MRI for all patients: (a) the predominant feature of the tract, (b) the inflamma-

tory masses, (c) the hyperintensity scored on fat-saturated T2-weighted images, (d) the hyperintensity scored on fat-saturated T1-

weighted postcontrast images.
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for a median follow-up of almost 2 years after LIFT

show that this MRI feature might have a predictive

value for durable healing after the LIFT procedure.

These findings warrant further research in larger

prospective trials evaluating LIFT surgery.

Persisting granulation tissue on follow-up MRI was

seen in five patients: two of these reached clinical heal-

ing, two needed a re-intervention and one had a recur-

rence after 12 months. This suggests that the presence

of persisting granulation tissue is indicative of a worse

(a)

(b)

(c)

(d)

Figure 2 Completely fibrotic tract at 5-months’ follow-up. Coronal T2-weighted images (a, c) and axial fat-saturated T1-weighted

postcontrast images (b, d) at baseline (a, b) and at 5 months’ follow-up (c, d) of a 34-year-old woman. MRI showed a fistula tract

that changed from predominantly granulation tissue to predominantly fibrous 5 months after the ligation of the intersphincteric fis-
tula tract procedure. The hyperintensity of the tract was pronounced at T1-weighted postcontrast images at baseline (b) and absent

at follow-up (d). The patient showed clinical healing at the time of the follow-up MRI.

(a) (c)

(d)(b)

Figure 3 Predominantly fibrous tract at 5 months’ follow-up. Coronal T2-weighted images (a, c) and axial fat-suppressed T2-

weighted images (b, d) at baseline (a, b) and at 5 months’ follow-up (c, d) of a 37-year-old man. MRI showed a fistula tract that

changed from predominantly granulation tissue to predominantly fibrous 5 months after the ligation of the intersphincteric fistula
tract procedure, and the hyperintensity changed from pronounced to mild. Also, a focal inflammatory mass (b) was seen at baseline

which disappeared at follow-up (d). The patient showed clinical healing at the time of the follow-up MRI.
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clinical outcome. This knowledge may be used in deci-

sions on discontinuation of postoperative medical treat-

ment or stoma reversal, and indicates that MRI can

potentially play a role in formulating a treatment strat-

egy after LIFT. However, the presence of a tract with

persisting granulation tissue itself should not be an indi-

cation for re-intervention since some of these patients

still develop a fibrotic tract. It should be further evalu-

ated whether the presence of persisting granulation tis-

sue can indeed predict worse clinical outcome and

evaluate if and when medical treatment can be stopped

in a (predominantly) fibrotic tract.

We used a self-composed list of scoring items

deemed useful for surgical MRI follow-up, based on the

existing (at that time) MRI classifications developed for

evaluation of anti-inflammatory medication [13,14].

Review of these scoring indices pointed out that several

features can be considered inadequate for surgical fol-

low-up. For example, the presence of proctitis and of a

supralevator extension are contraindications to LIFT

surgery (the latter since this drastically decreases the

chance of preserving anal sphincter function). Further-

more, we experienced that some of the existing activity-

based items were insensitive to capturing small changes

in volume and/or hyperintensity. These small changes

could possibly be relevant for the prediction of clinical

outcome but this could not be shown in our small

cohort since most patients showed a marked response.

Also, it is important to note that in clinical practice the

description of fistula anatomy is as relevant as the activ-

ity. During our study another MRI-based system was

developed, the MAGNIFI-CD score, which might be

applicable for follow-up after surgery and should be

evaluated on such a cohort [12]. Consensus on a sys-

tematic approach to review MRIs after surgical closure

can help standardize any evaluation used in the assess-

ment and prediction of clinical outcomes.

It is important to keep in mind the timing of MRI

after surgical interventions during interpretation of the

findings. After surgery, distinguishing normal postoper-

ative changes and inflammatory changes on MRI can be

challenging and should be carefully considered and

related to the clinical condition of the patient. This is

illustrated by one of the two patients who underwent a

second follow-up MRI in our study. In this patient, a

new small intersphincteric collection occurred at the

first MRI at the surgery site; this was interpreted as a

postoperative effect and therefore had no clinical conse-

quences and disappeared on the second follow-up MRI.

However, in some cases the identification of postopera-

tive effects can be less clear-cut and might be a precur-

sor to abscess formation. This highlights the importance

of keeping in mind the postoperative status when

interpreting MRI results. We suggest that an MRI is

performed to assess radiological healing no earlier than

3 months after the procedure, when the fistula is clini-

cally closed and the surgeon, for example, considers

stopping postoperative anti-TNF treatment. This is with

the exception of assessing for recurrences when a

patient has a deterioration of fistula complaints, at

which point an MRI is indicated regardless of the tim-

ing after surgery.

This study has several limitations. The cohort is small

and with selected patients, which limits the ability to

draw firm conclusions on the role of MRI characteristics

in the postoperative treatment strategy and prediction

of durable healing. Furthermore, we did not use a fully

validated scoring index to assess the MRI scans, but

evaluated separate items extracted from validated scor-

ing systems and added some new items [13,14]. There-

fore, we were not able to make a meaningful

comparison of changes in a total score between baseline

and follow-up. However, since existing scoring indices

were not applicable to our population and it was our

aim to evaluate fistula behaviour on MRI after the LIFT

procedure our approach of using different items fitted

our goal. However, if the MAGNIFI-CD score had

been present we would have evaluated the value of this

score, noting that many of the addressed items in the

current study are also part of MAGNIFI-CD. In addi-

tion, only the short-term behaviour of fistula tracts was

assessed by MRI. In the future it would be interesting

to describe fistula behaviour on MRI at longer periods

of follow-up and determine the role of MRI in the pre-

diction of fistula healing and treatment strategy.

In conclusion, in this cohort of Crohn’s patients

after the LIFT procedure a clear radiological response

was shown and the results demonstrate that a (predomi-

nantly) fibrotic tract was associated with good clinical

outcomes, with no recurrences at long-term follow-up.

In contrast, unfavourable clinical outcomes were only

present in patients with persisting granulation tissue.

These findings suggest a role for MRI in postoperative

evaluation after LIFT, focusing on the extent of fibrosis,

which is worth further evaluation in larger, prospective

studies.
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