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BACKGROUND: The management of intra-abdominal fistulizing
Crohn’s disease involves surgical resection and biologic therapy. The
criteria for choosing one therapy over the other are debated.
OBJECTIVES: Identify factors influencing the choice of early surgical
intervention over biologic therapy.

DESIGN: Retrospective

SETTING: Single center, tertiary training and research hospital
PATIENTS AND METHODS: We analyzed adult patients with Crohn’s
disease who had intra-abdominal fistulas and were followed for three
years. Baseline data were collected from medical records, and imag-
ing studies assessed the fistula type, number, affected segment length,
and presence of strictures and abscesses. Multivariable logistic regres-
sion analysis was used to identify predictors for surgical intervention.
MAIN OUTCOME MEASURES: Factors that led to early surgical in-
tervention in patients with intra-abdominal fistulizing Crohn’s disease.
SAMPLE SIZE: 73 patients

RESULTS: Seventy-three patients met the inclusion criteria: 27 (37.0%)
in the nonsurgical group and 46 (63.0%) in the surgical group. Early
surgical intervention was done if patients had bloating or constipation
(P=.018), extensive disease segments (P<.001), and no prior biologic
treatment (0.015). In the multivariate analysis, early surgical interven-
tion was indicated for enterocutaneous fistulas (odds ratio [OR]: 8.20,
95% confidence interval [Cl]: 1.25-53.80, P=.03), abscesses (OR: 5.18,
95% Cl: 1.03-26.12, P=.046), and strictures (OR: 6.08, 95% Cl: 1.26-
29.25, P=.024). Nonsurgical fistula treatment resulted in complications
in 55% of patients, 48% of them requiring surgical resections, whereas
biologic treatment achieved a 40.7% fistula healing rate.
CONCLUSIONS: Findings associated with Crohn’s fistulas, including
enterocutaneous fistulas, extensive disease segments, strictures, and
abscesses, are associated with a higher likelihood of early surgical in-
tervention and may suggest potential ineffectiveness of biologic thera-
pies.

LIMITATIONS: This was a retrospective analysis of a single center with
a small sample size, which may involve a degree of recall bias when
data are collected, thus reducing the reliability of the results.
CONFLICT OF INTEREST: None.
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SURGERY FOR INTRA-ABDOMINAL FISTULIZING CROHN'S

rohn’s disease (CD) is a chronic inflammatory

bowel disease characterized by inflammatory,

stricturing, and penetrating phenotypes, all of
which result in transmural bowel damage. Around 20-
40% of patients with CD present with a penetrating
phenotype,’* and 50% of patients with a disease course
of 20 years will have fistulizing disease.? In Saudi Arabia,
25.4% of patients diagnosed with CD have penetrating
disease.® These patients may develop deep abscesses
and intra-abdominal fistulas, including enterocutane-
ous, entero-enteric, entero-vesical, and entero-vaginal
fistulas.'

Although surgical rates have decreased with the
earlier use of biologic therapy, surgery still plays an im-
portant role in managing CD, particularly in patients
with stenotic and penetrating phenotypes.® In these
scenarios, early surgical intervention may be recom-
mended, as bowel damage is present and irreversible,
reducing the efficacy of biologics."” Choosing between
surgical and medical treatments for intra-abdominal
fistula in CD remains challenging, with the optimal ap-
proach yet to be determined.®? The rate of internal fis-
tula closure in patients with CD varies across studies,
but it is higher with asymptomatic single fistulas.®°

Most patients with intra-abdominal fistulizing CD
typically undergo surgical resection but may start bio-
logic therapy beforehand.* Undue delay in the use of
biologics may lead to more complicated and extensive
resections, ultimately hindering effective disease con-
trol.112

In this study, we aimed to examine and study the
factors associated with early surgical intervention over
medical therapy and vice versa in patients with intra-
abdominal fistulizing CD.

PATIENTS AND METHODS

Data collection

In this retrospective study, we analyzed all patients di-
agnosed with intra-abdominal fistulizing CD at a tertia-
ry academic hospital from 2005 to 2021. Data were ob-
tained from a prospectively compiled database known
as the Saudi Inflammatory Bowel Disease Information
System at King Abdulaziz University Hospital (KAUH).
The study was approved by the Research Ethics Board
Committee at KAUH (NBCE registration No: HA-
02-J-008).

The inclusion criteria were as follows: adult patients
aged >18 years, clinically diagnosed with CD and con-
firmed to have an intra-abdominal fistula by computed
tomography enterography (CTE) or magnetic reso-
nance enterography (MRE) as verified and reported
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by an abdominal radiologist. Patients were excluded
if they were aged <18 years, had no diagnosis of CD,
had no radiological evidence of internal fistula on CTE
or MRE, or were lost to follow up within three years of
their diagnosis.

For the study, imaging studies were reread and
evaluated for the following radiological indicators of
CD: type and number of fistulae, length of disease seg-
ment, stricture with pre-stenotic dilatation (defined as a
narrowing of 50% or more of the intestine lumen), and
presence of an abscess. Both protocols involve bow-
el distension using >900 mL oral neutral or biphasic
enteric contrast agents in divided doses over 45-60
minutes before the study. This was followed by con-
trast-enhanced imaging—CTE with iodinated contrast
during the enteric phase, and MRE with gadolinium.
Intra-abdominal fistulae were classified clinically into
two groups: those which formed an internal connec-
tion between two bowel layers or segments, and those
that occured between the intestine and other organs,
such as entero-vesical, rectovaginal, or abdominal wall
fistula.’?

Data collected included the following: age, gender,
nutritional assessment (albumin, body mass index),
C-reactive protein (CRP) level, smoking history, dura-
tion of illness, duration of fistula diagnosis (from index
imaging), concurrent steroid treatment, and history of
biologic treatment (adalimumab, infliximab, and vedol-
izumab). All images were reviewed by a radiologist to
identify the radiological characteristics of all patients,
including type of fistula (ileocolic, ileo-ileal, enterocu-
taneous, ileo-vesical, rectovesical), number of fistulas
found on imaging, associated abscesses, phlegmon,
strictures, and length of diseased segment.

The treatment approach was determined through
a retrospective review of outpatient and inpatient re-
cords for all study patients. Patients who underwent
surgery within a year of being diagnosed with fistu-
lizing CD, as indicated by imaging, were classified as
having received "early” surgical intervention.

The effectiveness of biologic therapy for intra-ab-
dominal fistulas was assessed by monitoring patients
for at least three years after diagnosis via initial imag-
ing. We evaluated the need for surgery, ostomy re-
quirements, resolution of the fistula (indicated by the
absence of the fistula tract on post-therapy imaging),
and complications (such as obstruction, perforation,
and abscess). Follow-up imaging (CTE or MRE) was
performed at one year and three years post diagnosis
for those receiving therapy. lliness duration was cate-
gorized into four groups: less than a year, 1-3 years, 4-8
years, and more than 8 years.
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Statistical analysis

Comparative analyses between the surgical and non-
surgical groups were performed using Chi-square tests,
Fisher's exact tests, and t-tests. Fisher's exact tests were
specifically used for categorical data with small sample
sizes. Descriptive analyses were conducted to summa-
rize long-term follow-up data and clinical outcomes for
nonsurgical patients. Multivariable logistic regression
analysis was used to identify predictors for early surgi-
cal intervention, with odds ratios (ORs) calculated to es-
timate the likelihood of surgical intervention based on
radiological findings. A P value of less than .05 was con-
sidered statistically significant. All statistical analyses
were conducted withIBM SPSS Statistics for Windows,
Version 26.0 (Armonk, NY: IBM Corp.).

SURGERY FOR INTRA-ABDOMINAL FISTULIZING CROHN'S

RESULTS

Patient demographics and baseline clinical char-
acteristics

A total of 73 patients were included, 27 (37.0%) in the
nonsurgical group and 46 (63.0%) in the surgical group.
The mean age was similar between groups (31.3 vs.
29.5 years, P=.504), with males comprising the majority
(48, 65.8%). Bloating and constipation were significant-
ly more common in the nonsurgical group than in the
surgical group (37.0% vs. 10.9%, respectively, P=.018)
(Table 1). There were more patients with a symptom
of fistula leakage in the surgical group than in the non-
surgical group (19.6% vs. 3.7%, respectively), but this
was not statistically significant (P=.121). The presence

Table 1. Demographics and baseline clinical characteristics of patients with Crohn’s disease with intra-abdominal fistulas.

szt el Surgical group Total P value
group
Total n (%) 27 (37.0) 46 (63.0) 73 (100)
Age, mean (SD) 31.3(11.5) 29.5(10.2) 30.2 (10.6) .5042
Female 9 (33.3) 16 (34.8) 25 (34.2)
Gender 1.000°
Male 18 (66.7) 30 (65.2) 48 (65.8)
History of surgical No 20 (74.1) 28 (60.9) 48 (65.8) -
resection Yes 7 (25.9) 18 (39.1) 25 (34.2)
<1 year 6(22.2) 22 (47.8) 28 (38.4)
Duration of Crohn's 1-3 years 13 (48.1) 12 (26.1) 25 (34.2) oo
disease 4-8 years 6(22.2) 7 (15.2) 13(17.8)
>8 years 2(7.4) 5(10.9) 7 (9.6)
Preoperative albumin .
level (g/dL), mean (SD) 29.6 (9.4) 29.0 (9.1) 29.2(9.1) 826
Preoperative CRP Level .
(mg/L), mean (SD) 68.0 (56.3) 59.9 (53.6) 62.3 (54.0) 622
Symptoms (abdominal No 4(14.8) 13 (28.3) 17 (23.3) 205+
pain) Yes 23 (85.2) 33(71.7) 56 (76.7)
Symptom: bloating/ No 17 (63.0) 41 (89.1) 58 (79.5) o1e:
constipation Yes 10 (37.0) 5(10.9) 15 (20.5)
No 25 (92.6) 43 (93.5) 68 (93.2)
Symptom: diarrhea 1.000°
Yes 2(7.4) 3 (6.5) 5 (6.8)
No 26 (96.3) 37 (80.4) 63 (86.3)
Symptom: fistula leakage 121k
Yes 1(3.7) 9 (19.6) 10 (13.7)
Presence of perianal No 21(77.8) 39 (84.8) 60 (82.2) i
disease Yes 6(22.2) 7 (15.2) 13(17.8)

Values are number (%) unless otherwise indicated. CRP: C-reactive protein.

?Independent samples T-test. °Chi-square test (Yates continuity correction).
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of perianal fistula, a history of surgical resection, and
preoperative albumin and CRP levels were comparable
between groups (Table 1).

Medication characteristics

A significantly higher proportion of non-surgical pa-
tients had a history of biologic use than surgical pa-
tients (85.2% vs. 54.3%, P=.015), and 5-ASA use was
also more common in the non-surgical group (25.9% vs.
4.3%, P=.019). Although not statistically significant, im-
munomodulator use (azathioprine) was more frequent
in the non-surgical group (51.9% vs. 34.8%, P=.236).
Among biologic agents, infliximab and adalimumab
were more commonly used, with no significant differ-
ences in their distribution between groups. Notably,
shorter biologic treatment duration (<1 year) was asso-
ciated with early surgical intervention (P=.016), whereas
longer durations (1-3 years and 3-8 years) were signifi-
cantly associated with non-surgical treatment (P=.001
and P=.019, respectively). Preoperative steroid use did
not differ significantly between groups. (Table 2).

Radiological characteristics
Enterocutaneous fistulas were significantly more com-

original article

mon in the surgical group than in the nonsurgical group
(43.5% vs. 7.4%, respectively, P=.003), whereas ileo-ile-
al fistulas were more common in the nonsurgical group
than in the surgical group (66.7% vs. 37.0%, respective-
ly, P=.027) (Table 3). The presence of ileo-vesical and
ileocolic fistulas was similar in both groups. The length
of the affected bowel segment, with fistulas and associ-
ated inflammation, was categorized as short (<6 cm),
medium (6-10 cm), or long (>10 cm). Most patients in
the nonsurgical group had short- and medium-segment
diseased bowel. In contrast, most patients with long-
segment diseased bowel underwent early surgical in-
tervention. The number of fistulas, associated stricture,
and associated abscesses were comparable between
study groups (Table 3).

Follow-up

In the nonsurgical group, 55% developed complica-
tions and fistula closure failure. Of those patients,
48% underwent surgical resections and all had stoma.
Specific complications during the follow-up period in-
cluded perforation in 26.7% of patients, obstruction in
40%, abscess in 46.7%, and phlegmon in 20%. Other
complications observed during follow-up were recur-

Table 2. Clinical characteristics and medication history of patients with Crohn’s disease with intra-abdominal fistulas in

Surgical vs. Non-Surgical groups.

el s Surgical group Total P value
group
Total n (%) 27 (37.0) 46 (63.0) 73
) » : Yes 23 (85.2) 25 (54.3) 48 (65.8)
History of biologic 015°
use No 4(14.8) 21 (45.7) 25 (34.2)
History of Yes 14 (51.9) 16 (34.8) 30 (41.1)
immunomodulator .236°
use (Azathioprine) No 13 (48.1) 30 (65.2) 43 (58.9)
Yes 7 (25.9) 2 (4.3) 9(12.3)
History of 5-ASA use .0192
No 20 (74.1) 44 (95.7) 64 (87.7)
Infliximab 11 (40.7) 11 (23.9) 22 (30.1) 2122
Type of biologic used Adalimumab 12 (44.4) 14 (30.4) 26 (35.6) 342
Vedolizumab 0(0.0) 1(2.2) 1(1.4) 1.000°
<1 year 0(0.0) 11 (23.9) 11 (15.1) .016°
Duration of biologic .
treatment 1-3 years 12 (44.4) 4(8.7) 16 (21.9) .001
3-8 years 7 (25.9) 2 (4.3) 9(12.3) .019°
Preoperative steroid Yes 17 (63.0) 24 (52.2) 41 (56.2) s1a
use No 10 (37.0) 22 (47.8) 32 (43.8)

Values are number (%) unless otherwise indicated.

?Independent samples T-test
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Table 3. Radiological characteristics of patients with Crohn’s disease with intra-abdominal fistulas.

Lon=tn]ca Surgical group Total P value
group
Total n (%) 27 (37.0) 46 (63.0) 73 (100)
lleocolic 19 (70.4) 29 (63.0) 48 (65.8) 7032
Enterocutaneous 2(7.4) 20 (43.5) 22 (30.1) .003?
Type of fistula
lleo-ileal 18 (66.7) 17 (37.0) 35 (47.9) .0272
lleo-vesical 5(18.5) 3(6.5) 8 (11.0) .232°
1 10 (37.0) 17 (37.0) 27 (37.0)
2 9 (33.3) 21 (45.7) 30 (41.1)
Number of fistulas .5512
3 2(7.4) 3(6.5) 5(6.8)
>3 6(22.2) 5(10.9) 11(15.1)
Stricture 15 (55.6) 33(71.7) 48 (65.8) .250°
Other CTE finding
Abscess 6(22.2) 21 (45.7) 27 (37.0) .080¢
<6 cm 9(33.3) 5(10.9) 14(19.2)
Diseased segment a
length 6-10 cm 13 (48.1) 4(8.7) 17 (23.3) <.001
>10 cm 5(18.5) 37 (80.4) 42 (57.5)

Values are number (%). CTE: computed tomography enterography.

*Chi-square test (Yates continuity correction)

Surgery vs Non-Surgery:  OR (95% Cl, p-value) |
lleocolic fistula b - *
Yes  0.30 (0.04-2.04, p=0.229) ——
Enterocutaneous fistula No *
Yes 8.20 (1.49-72.76, p=0.028) | ——
No ~ i
llecileal fistula |
Yes .19 (0.03-0.99, p=0.060) ._._1
lleovesical fistula No 2 n
Yes 010 (0.01-0.83, p=0.050) !
Number of fistulas 1 - [}
2 3.07 (0.64-18.34, p=0.182) -
3 1.75(0.06-77.84, p=0.752) —_——
>3 3.49 (0.34-41.28, p=0.297) —! -
Stricture No = ﬁ
Yes 6.08 (1.37-33.57, p=0.024) | =
Abscess No - *
Yes 5.18 (1.17-32.05, p=0.046) H -
|
|
1
OR, 95% ClI mia

Figure 1. Forest plot of adjusted odds ratios from multivariate logistic
regression analysis of predictors for failure of biologic therapy in patients with
Crohn'’s disease with intra-abdominal fistulas. The illustrated the odds ratios
(OR) with 95% confidence intervals (Cl) and P values.
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rence of internal fistula in 13.3% of patients and death
in 6.7%. The risk of surgical resection or recurrence after
diagnosis of fistula was 33.3% after 3 years and 14.8%
after 5 years. Notably, 40.7% of patients had evidence
of internal fistula healing with resolution of symptoms
seen on follow-up imaging.

Multivariable logistic regression analysis
The predictors of failure of biologic therapy were shown
in Figure 1. The presence of ileocolic fistula was not
significantly associated with early surgery (OR: 0.30,
95% Cl: 0.04-2.04, P=.229). In contrast, enterocuta-
neous fistula demonstrated a significant association
with early surgical intervention (OR: 8.20, 95% Cl:
1.49-72.76, P=.028). The presence of an ileo-ileal fis-
tula was marginally associated with a decreased likeli-
hood of surgery (OR: 0.19, 95% Cl: 0.03-0.99, P=.060).
Additionally, ileo-vesical fistula showed a statistically
significant protective effect against surgery (OR: 0.10,
95% Cl: 0.01-0.83, P=.050). Although the number of
fistulae and the presence of an ileocolic fistula trended
toward reduced odds of surgery, these findings were
not statistically significant.

Regarding radiological finding, CT-detected stric-
tures were significantly associated with early surgical
intervention (OR: 6.08, 95% Cl: 1.37-33.57, P=.024).
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Similarly, the presence of an abscess on CT was signifi-
cantly linked with increased odds of early surgery (OR:
5.18, 95% ClI: 1.17-32.05, P=.046).

DISCUSSION

In this study, we aimed to determine factors that lead
to early versus late surgical intervention. Most patients
with a long diseased segment in our cohort were offered
early surgical intervention rather than biologic therapy.
This could be due to the higher disease burden in pa-
tients with a long diseased segment that may not be as
responsive to biologic therapy, resulting in treatment
with surgery upfront. The coexistence of an abscess or
stricture was found to be a predictor of biologic therapy
failure, whereas the number of fistulas and duration of
CD did not affect the outcomes of biologic therapy. In
the presence of abscesses or strictures with an internal
fistula, the data are conflicting, with some studies show-
ing a preference for surgical intervention' and others a
preference for medical intervention.™ However, having
multiple fistulas and concomitant strictures were more
likely to require surgical resection.

The most common type of fistula found in both
groups was ileocolonic, which is consistent with the cur-
rent literature.®'>'¢ Our data showed that patients with
ileo-vesical fistulas were less likely to require early surgi-
cal intervention. Studies have shown that the likelihood
of opting for surgical resection in patients with entero-
vesical fistula is not statistically significant.”>" One
study revealed that 35% of patients achieved remission
without surgical intervention.” Although patients with
entero-vesical fistulas are more likely to develop urinary
tract infections, potentially delaying the start of biolog-
ic therapy, our study’s retrospective design prevented
us from identifying the exact reasons for nonsurgical
resections in these patients. One possibility is that they
had complex multi-segment disease, which could make
surgeons less enthusiastic about the surgical option.

The healing rate with biologic therapy has varied
across studies. The failure rate with biologic therapy
varies between 41-77%.5'° Older studies did not show
a significant effect of infliximab on internal fistula heal-
ing, although these studies did not assess the effect
of new biologics on the healing rate.''8' Our study
included patients treated with newer biologic agents
such as ustekinumab and vedolizumab and revealed
a 55% failure rate. The rate of surgery to treat intra-
abdominal fistulae varied among studies. In some stud-
ies, it was shown to be lower in patients treated with
an anti-tumor necrosis factor agent.”>'” However, in one
previous analysis, the cumulative risk for surgery after
diagnosis of an internal fistula was found to be 38% at
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one year, 52% after three years, and 58.7% after five
years.” Another study found that 43.6% of patients
treated with a biologic required surgical resection over
a 3.5-year follow-up period.8 Biologics have previously
been shown to have an impressive initial response;
however, most patients ultimately require surgical in-
tervention because of inadequate healing or complica-
tions, including stenosis or abscess formation.?° In our
cohort, the fistula healing rate with biologics was 37%
after three years. This finding indicates a need for larg-
er prospective studies on the effect of newer agents
on fistula healing in CD. It also raises the question of
whether the integration of timely biologics with appro-
priately scheduled surgery could produce a synergistic
effect that enhances patient outcomes.

Recent advancements in biologic therapies, par-
ticularly with novel agents such as ustekinumab (IL-12/
IL-23 inhibitor) and vedolizumab (integrin inhibitor), of-
fer promising therapeutic alternatives for patients who
fail initial anti-TNF therapies.?’ These biologics target
different inflammatory pathways that may provide ef-
ficacy in fistulizing CD, especially in patients who are
refractory to conventional treatments. Ustekinumab,
in particular, has demonstrated potential in reducing
fistula-related complications and improving clinical
outcomes in patients with refractory disease,?? while
Vedolizumab may provide benefits by modulating gut-
specific inflammation.?® Both biologics offer distinct
mechanisms of action that override some of the limita-
tions seen with anti-TNF therapy, suggesting that early
introduction or combination approaches could poten-
tially optimize outcomes for patients with complex fis-
tulizing disease.

Our cohort revealed early onset of intra-abdominal
fistula in patients who were newly diagnosed with CD,
with 38.4% of them developing intra-abdominal fistu-
las within the first year. A Canadian study also noted
earlier onset of internal fistulas in patients with early-
onset CD.?* We found that longer biologic therapy du-
ration reduced the likelihood of surgical intervention,
as patients responding well to treatment tended to
remain on the therapy longer, whereas non-responders
were more often referred for surgery.

This study is the first to investigate the clinical
and radiological features of intra-abdominal fistulas
in patients with CD in Saudi Arabia. With a three-
year follow-up period, we assessed the success rate
of biologic treatments on fistula healing. Despite the
valuable insights provided by this study, several limi-
tations should be acknowledged. Data were sourced
from a single tertiary referral institution. The study also
has a small sample size hindering the ability to reach
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statistical power. Another important limitation is that
some patients with aggressive disease were directed
to surgery from the start without a trial of biologics,
which could have influenced outcomes. Measuring ad-
herence was further complicated by patients receiving
treatment at multiple centers, and we lacked disease
severity indices at diagnosis. Some imaging data from
external facilities were also unavailable, possibly lead-
ing to underreporting of fistula cases. Socioeconomic
factors, such as lack of insurance, may have contribut-
ed to high complication rates in the nonsurgical group
due to missed biologic doses. These limitations high-
light the need for multicenter prospective studies with
standardized protocols to improve biologic therapy
monitoring and adherence tracking, along with better
follow-up data to improve understanding of long-term
outcomes and guide treatment decisions for intra-ab-
dominal fistulizing CD.

CONCLUSION

Early surgical intervention in the management of intra-
abdominal CD was indicated in cases where patients
presented with enterocutaneous fistula, intra-abdomi-
nal abscess, strictures, and were not receiving biologic
therapy. This research highlights the differences in
clinical characteristics and treatment options between

SURGERY FOR INTRA-ABDOMINAL FISTULIZING CROHN'S

patients with CD who have intra-abdominal fistulas.
Certain fistula types, such as enterocutaneous fistulas,
as well as extensive disease segments, strictures, and
abscesses, may indicate potential failure of biologic
therapies. The nonsurgical cohort experienced signifi-
cant complications, underscoring the need for careful
monitoring. These findings enhance our understanding
of treatment variables in intra-abdominal fistulizing CD
and emphasize the importance of personalized man-
agement strategies. Future studies should focus on
determining the best timing for surgical intervention.
Furthermore, more studies are needed to examine the
impact of biological dosages compliance and the ef-
fect of different biologic therapy on fistula closure. The
challenge remains in developing tailored recommen-
dations for individual patients.
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The authors report no propriety or commercial interest
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article.
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