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Background/Aims: It remains uncertain which patients with stricturing-type Crohn’s disease (CD) require early small bowel
surgery after the initial diagnosis. We aimed to clarify clinical characteristics associated with the intervention in such condition
of CD. Methods: We retrospectively evaluated the clinical course of 53 patients with CD and small bowel strictures who were
initially treated with medications after the initial diagnosis. We investigated possible associations between small bowel surgery
and the following: clinical factors and radiologic findings at initial diagnosis and the types of medications administered dur-
ing follow-up. Results: Twenty-eight patients (53%) required small bowel resection during a median follow-up period of 5.0
years (range, 0.5-14.3 years). The cumulative incidence rates of small bowel surgery at 2, 5, and 10 years were 26.4%, 41.0%, and
63.2%, respectively. Univariate analysis indicated that obstructive symptoms (P=0.036), long-segment stricture (P<0.0001), and
prestenotic dilation (P<0.0001) on radiography were associated with small bowel surgery, and immunomodulatory (P=0.037)
and biological therapy (P=0.008) were significant factors during follow-up. Multivariate analysis revealed that long-segment
stricture (hazard ratio [HR], 4.25; 95% confidence interval [CI], 1.78-10.53; P=0.001) and prestenotic dilation (HR, 3.41; 95% C],
1.24-9.62; P=0.018) on radiography showed a positive correlation with small bowel surgery, and biological therapy (HR, 0.40;
95% CI, 0.15-0.99; P=0.048) showed a negative correlation. Conclusions: CD patients with long-segment stricture and preste-
notic dilation on radiography seem to be at a higher risk of needing small bowel surgery. For such patients, early surgical inter-
vention might be appropriate, even at initial diagnosis. (Intest Res 2019;17:357-364)
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INTRODUCTION CD, intestinal stricture is most common,* and the prevalence

of intestinal stricture has been reported to increase during the

Crohn’s disease (CD) is a chronic inflammatory bowel disease
of unknown etiology. Although CD involves any part of the GI
tract, its intractable disease course and pathognomonic trans-
mural inflammation often cause intestinal complications, es-
pecially in the small bowel."”” Among such complications of
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clinical course of CD.” However, patients with CD and intesti-
nal stricture are also encountered at the time of initial diagno-
sis, presumably due to the paucity of obstructive symptoms of
such patients. It has been reported that 11% of CD patients al-
ready had intestinal strictures at the initial diagnosis,” and a
report by Aloi et al.’ demonstrated that patients showing the
stricturing type of CD accounted for up to 36% of the cases at
the time of initial diagnosis.

The recent advances in medical therapies using biologics
and immunomodulators have clearly improved the clinical

7-10

courses of patients with moderate to severe CD.” " It was also
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reported that the application of biologics can decrease post-
operative recurrence in CD patients." A clinical benefit of
early surgical intervention in patients with the stricturing type
of CD at the initial diagnosis thus seems possible when con-
sidering the less aggressive behavior of the stricturing type com-
pared to the penetrating type of CD," although unnecessary
intestinal resection should obviously be avoided. In this re-
gard, the identification of the clinical characteristics associated
with early surgical intervention could be useful for the selec-
tion of the appropriate candidates.

Here we retrospectively investigated the clinical course of
our patients with the stricturing type of CD in order to clarify
the clinical characteristics associated with early small bowel
surgery after the initial diagnosis.

METHODS

1. Patients

This was a retrospective single-center study. During the period
from 2000 and 2015, we diagnosed 196 Japanese patients with
CD. The diagnosis of CD was based on clinical, radiological,
endoscopic, and pathological findings using Japanese diag-
nostic criteria.”” Among these patients, 60 had small bowel
strictures at the initial diagnosis, and we excluded 7 patients
who required subsequent small bowel surgery at the time of
initial diagnosis. Nine patients who had received minor surgi-
cal procedures before the diagnosis of CD were included for
the present study (anal fistula in 5, appendectomy in 3, and in-
guinal hernia in a patient). Thus, the remaining 53 patients
who were followed-up under treatment with medications af-
ter the initial diagnosis were analyzed.

The clinical information of the patients was extracted from
the Kyushu University database of a multicenter research study
on the therapeutic efficacy and prognosis of IBD. This database
includes demographic data, CDAI values, laboratory data, ra-
diologic and endoscopic findings, and medications at the time
of diagnosis. This database was approved by the Institutional
Review Board of Kyushu University Hospital (IRB No. 30-125)
and has been registered in the University Hospital Medical In-
formation Network Clinical Trials Registry (UMIN-CTR) as no.
UMIN000017856. Written informed consent for their case to
be analyzed was obtained from each patient included in the
study.

2. Assessment of Clinical Features
We reviewed the case records of the database to obtain pati-
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ents clinical variables at the diagnosis of CD, including gender,
age, smoking habit, extent of the involvement (ileitis type or il-
eocolitis type), disease activity, and the presence of intestinal
complications. Further clinical information such as abdomi-
nal symptoms, CDAI score,'® and the serum CRP levels during
the follow-up period were extracted from the patients’ elec-
tronic clinical records. We also assessed medical treatments
during follow-up, including elemental diet (=900 kcal), and
steroid, immunomodulator (azathioprine or 6-mercaptopu-
rine), and biological therapy (infliximab or adalimumab). Med-
ical treatments during follow-up had been selected on physi-
cians’ discretion based on the clinical symptoms, disease ac-
tivities, morphologic findings, and the patients preference.

3. Small Bowel Stricture under Radiography
The presence of a small bowel stricture was determined under
double contrast radiography of the small intestine'” at the ini-
tial diagnosis. Briefly, the patient was prepared by an insertion
of a nasojejunal tube under fluoroscopy. The tube was fixed at
the ligament of Treitz by pneumodilatation of the balloon at
the tip of the tube. Then, 200 to 300 mL of 70% v/w barium sul-
phate was slowly injected through the tube until the terminal
ileum was filled with the contrast material. The small bowel
was then inflated with 800 to 1,000 mL of air injected through
the tube. When sufficient inflation was achieved, 40 mg of sco-
polamine butyl bromide was injected intravenously to inhibit
peristalsis and to obtain double-contrast images.
Radiographic images were retrospectively reviewed by 2 gas-
troenterologists (Y.M. and Y.N.), and they evaluated the pres-
ence of small bowel strictures. The presence of multiple stric-
tures (=5 lesions), long-segment stricture (>3 cm) and preste-
notic dilatation was also determined (Fig. 1). When the inter-
pretation of radiographic findings was different between the 2
observers, they discussed with each other until the common
consensus could be obtained.

4. Study Endpoints

The endpoint of the present study was the requirement of small
bowel surgery. Small bowel surgery included any types of small
bowel resection. Small bowel strictureplasty was also included
in the small bowel surgery, whereas endoscopic balloon dila-
tion and other minor surgical procedures were not counted.
We investigated the relationships between small bowel surgery
and the following: clinical characteristics and radiographic
findings at the initial diagnosis, and types of medications used
during follow-up. We also reviewed the clinical course of the
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Fig. 1. Small bowel radiographic findings of long-segment stric-
ture (black arrow) and prestenotic dilation (white arrow).

patients treated by immunomodulator or biological therapy.

5. Statistical Analyses

Numerical data were compared by the Mann-Whitney U-test,
and categorical data were compared by Fisher exact probabil-
ity test or the chi-square test. The cumulative incidence rate of
small bowel surgery in each group was calculated by the Ka-
plan-Meier method, and these rates were compared using the
log-rank test. To identify factors associated with small bowel
surgery, we performed a multivariate analysis using the Cox
proportional hazard model. A P-value <0.05 was regarded as
significant for each test. All analyses were performed with the
JMP Pro 12.2.0 software program (SAS Institute, Cary, NC, USA).

RESULTS

1. Demographics

Table 1 summarizes the demographic data of the patients at
their initial diagnoses of CD. The patients were 38 males and
15 females ranging from 13 to 72 years (mean+SD, 30+13
years) of age. Habitual smoking was found in 10 patients (19%)
at the time of diagnosis, 5 of whom quit smoking after the diag-
nosis of CD. Their serum CRP levels ranged from 0.02 to 17.50
mg/dL (median, 2.15 mg/dL) and their CDAI values ranged
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Table 1. Baseline Characteristics at the Initial Diagnosis of CD

(n=53)
Characteristic Value
Male 38(72)
Female 15 (28)
Age (yr) 26 (13-72)
Current smoking 10 (19)
Involved site
Ileitis type 27 (51)
lleocolitis type 26 (49)
CDAI 155 (21-489)
CRP (mg/dL) 2.15 (0.02-17.50)
Small bowel radiographic finding
Multiple strictures, =5 lesions 21 (40)
Long-segment stricture, >3 cm 20 (38)
Prestenotic dilation 13 (25)
Intestinal complication
Entero-enteric fistula 3(6)
lleo-colonic fistula 2(4)
Enterovesical fistula 1(2)
Abdominal abscess 5(9)
Obstructive symptoms 9(17)
Anal fistula 6(10)
Perianal abscess 2 (4)
Medications during follow-up
Elemental diet, >900 kcal/day 22 (42)
Steroid 6 (11)
Immunomodulator 10 (19)
Biological therapy 23 (43)

Values are presented as number (%) or median (range).

from 21 to 489 (median, 155). Under small bowel radiography,
long-segment stricture was determined in 20 patients (38%),
and prestenotic dilation was observed in 13 patients (25%),
among whom 9 patients had obstructive symptoms. An en-
tero-enteric, ileo-colonic or entero-vesical fistula was observed
in 6 patients (10%), and an anal fistula was identified in 6 pa-
tients (10%).

After the initial diagnosis, an elemental diet was used in 22
patients, an immunomodulator was administered to 10 pa-
tients (19%, azathioprine in all cases), and biological therapy
was administered to 23 patients (43%, infliximab in 19 and
adalimumab in 4).
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2. The Cumulative Incidence of Small Bowel Surgery
and the Clinical OQutcomes
Of the 53 patients, 28 (53%) required small bowel surgery dur-
ing the median follow-up period of 5.0 years (range, 0.5-14.3
years). We calculated the cumulative incidence of small bowel
surgery at 2, 5, and 10 years as 26.4%, 41.0%, and 63.2%, respec-
tively. The types of surgeries in 28 patients was as follows; ileo-
cecal resection (n=8), small bowel partial resection (n=8),
partial resection plus small bowel strictureplasty (n=6), ileo-
cecal resection plus small bowel strictureplasty (n=3), ileoce-
cal resection plus high anterior resection (n=1), right hemico-
lectomy (n=1), and small bowel strictureplasty alone (n=1).
All 28 patients who underwent small bowel surgery did so due
to the exacerbation of small bowel strictures. Nine of the 28
patients were accompanied by an abdominal abscess or intes-
tinal fistula at the time of surgery.

3. Clinical Factors Associated with Small Bowel

Surgery after the Initial Diagnosis of CD
Table 2 compares the cumulative incidence of small bowel
surgery with each clinical characteristic. The univariate analy-
sis indicated that the incidence of small bowel surgery was
significantly higher in the patients with obstructive symptoms
at the initial diagnosis compared to those without such symp-
toms (P=0.036). Patients with a long-segment stricture (P<
0.0001) (Fig. 2A) or prestenotic dilation (P<0.0001) (Fig. 2B)
had significantly higher incidences of small bowel surgery com-
pared to those without these conditions.

In addition, the groups of patients receiving an immuno-
modulator (P=0.037) or biological therapy (P=0.008) (Fig. 3)
also had significant lower incidences of small bowel surgery.
Other factors, including sex, age, smoking, clinical subtype,
disease activity, multiple strictures, elemental diet, and steroid
were not associated with the cumulative incidence of small
bowel surgery.

As shown in Table 3, the multivariate analysis revealed that
long-segment stricture (HR, 4.25; 95% CI, 1.78-10.53; P=0.001)
and prestenotic dilation (HR, 3.41; 95% CI, 1.24-9.62; P=0.018)
were positively associated and biological therapy (HR, 0.40;
95% CI, 0.15-0.99; P=0.048) was negatively associated with
the risk of small bowel surgery.

4. Clinical Course of Patients Treated by
Immunomodulators or Biologics

After the diagnosis, 10 patients had been treated by azathio-

prine with the median duration of 6.6 years (range, 1.8-14.3
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Table 2. Comparison of Cumulative Incidence of Small Bowel
Surgery According to the Clinical Characteristics of the Patients
at the Initial Diagnosis

5-Year incidence rate

Characteristic of surgery (%)’ P-value®

Sex 0.458
Male 40.2
Female 429

Age (yr) 0.308
>30 47.4
<30 35.6

Current smoking 0.134
Present 50.0
Absent 389

Clinical subtype 0.953
lleocolitis type 45.8
Ileitis type 370

CDAI 0.876
>220 52.4
<220 369

CRP (mg/dL) 0.853
>3 415
<3 40.4

Obstructive symptoms 0.036
Present 66.7
Absent 35.6

Multiple strictures 0.623
Present 38.1
Absent 431

Long-segment stricture <0.0001
Present 79.0
Absent 18.9

Prestenotic dilation <0.0001
Present 88.5
Absent 26.4

Elemental diet 0.841
Present 379
Absent 429

Steroid 0.248
Present 333
Absent 419

Immunomodulator 0.037
Present 229
Absent 450

Biological therapy 0.008
Present 24.8
Absent 53.6

*Values were estimated by Kaplan-Meier method.
"Values among the groups were compared by using the log-rank test.
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Fig. 2. Comparison of the cumulative incidence of small bowel surgery according to (A) long-segment stricture and (B) prestenotic dila-

tion under radiography.
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Fig. 3. Comparison of the cumulative incidence of small bowel
surgery according to biological therapy.

years) and 23 patients had been treated by biological therapy
with the median duration of 5.5 years (range, 0.8-14.3 years).
Among them, 6 patients had been treated with the combina-
tion of azathioprine and biological therapy. Of the 10 patients
taking azathioprine, 2 patients (20%) required small bowel
surgery at 1.8 years and 5 years after the diagnosis. Azathio-
prine was withdrawn 4 years after the diagnosis in a patient
because of the adverse effect. Of the 23 patients treated by bio-
logical therapy, 7 patients (30%) underwent small bowel sur-
gery at the median duration of 4.8 years (range, 0.8-6.6 years)
after the diagnosis. While biological therapy was switched to
another one in 4 patients because of the loss of response to
the biological therapy, small bowel surgery could be avoided
in 16 patients during follow-up.

www.irjournal.org

Table 3. Risk of Small Bowel Surgery Shown by the Multivariate
Analysis

HR (95% CI) P-value
Long-segment stricture 4.25(1.78-10.53) 0.001
Prestenotic dilation 3.41(1.24-9.62) 0.018
Biological therapy 0.40 (0.15-0.99) 0.048
Immunomodulator 0.33 (0.05-1.17) 0.091
Obstructive symptoms 0.95 (0.36-2.28) 0.907

DISCUSSION

We evaluated the clinical course of 53 patients with the stric-
turing type of CD at the initial diagnosis to investigate clinical
factors associated with subsequent small bowel surgery. The
results of our analyses demonstrated that a long-segment small
bowel stricture and prestenotic dilation under radiography
and obstructive symptoms at the initial diagnosis were posi-
tively associated with small bowel surgery, and that biological
therapy was negatively associated with small bowel surgery.
According to the Montreal classification, the stricturing phe-
notype of CD is defined as the presence of constant luminal
narrowing with prestenotic dilation and/or obstructive symp-
toms."" However, the length of small bowel strictures was not
clearly defined in previous studies."™" In the present study, a
long-segment (>3 cm) stricture under small bowel radiogra-
phy was revealed as an independent factor associated with
early surgical intervention. Since a long-segment (>3 cm) stric-
ture has been reported to be a poor predictor of successful en-
doscopic balloon dilation,” the length of a small bowel stric-

361



Yuji Maehata, etal. ® Surgery in structuring-type CD

ture as well as the presence of prestenotic dilation and obstruc-
tive symptoms should be considered when the indications for
small bowel surgery are being considered.

Previous studies examined the association between medi-
cal treatments and the risk of surgery in patients with CD.*"*
Among the medications, immunomodulators were negatively
associated with the risk of small bowel surgery in the present
study’s univariate analysis. It was recently indicated that treat-
ment with azathioprine, especially the very early use of the
medication, is associated with the reduced risk of surgical re-

. 23-25
section,” ™

and we thus speculate that our results imply a pre-
ventive effect of azathioprine against early surgical interven-
tion in patients with CD of the stricturing type.

We observed that biological therapy with infliximab or adali-
mumab was also negatively associated with early surgical in-
tervention in the present series. Although it was recently sug-
gested that these medications can alter the natural history and
decrease the risk of surgical intervention in CD patients,”*
the indications for biological therapy for patients with strictur-
ing-type CD remain controversial®*' because rapid luminal
healing achieved with this therapy can exacerbate small bowel
strictures.” Although the indications for early biological inter-
vention remain uncertain and the stricturing type is not con-
% the stricturing type of

CD at the initial diagnosis can be a possible indication for ear-

sidered a risk factor of disabling CD,

ly biological intervention. However, considering the potential
bias related to the retrospective nature of the present study,
further evaluations in prospective studies are needed.

The present study has several limitations. First, we assessed
small bowel strictures by using small bowel radiography find-
ings, which could possibly misdiagnose the number of small

#% In this sense, CT en-

bowel strictures in patients with CD.
terography or magnetic resonance enterography might be more
appropriate.” However, the severity and the length, but not
the number, of small bowel strictures was associated with ear-
ly surgical intervention in the present patients with stricturing-
type CD. In addition, magnetic resonance enterography might
not be suitable for the evaluation of small bowel strictures in
CD.” Therefore, we believe that this limitation did not hamper
our findings. Second, this was a single-center retrospective
study with a small number of patients without standard proto-
col for decision making the therapy during follow-up. Never-
theless, because no investigation focusing on CD patients with
complicating small bowel stenosis at the initial diagnosis has
been reported to date, our present results can be considered
to have some clinical impact on the management of CD. Third,
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it could cause potential bias in the evaluation of radiographic
findings because 1 observer was not blinded to the demogra-
phic data of the study subjects. In order to reduce the risk of
potential bias, the order of radiography of the patients was shuf-
fled when evaluating their images.

In conclusion, our analyses demonstrated that early small
bowel surgery appears to be an appropriate choice of therapy
for patients with CD and a long-segment stricture or preste-
notic dilation at the initial diagnosis. In patients with milder
small bowel strictures, biological therapy can be helpful, but
further studies must be conducted to establish the early indi-
cations of such medications.
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