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Abstract

Background: The Crohn’s disease is a chronic inflammatory bowel disease with increasing incidence in Iraq
and Kurdistan region in last decade. The imaging modalities have great advantages in diagnosis and follow up
of the disease.

Objective: To assess the epidemiology, clinical manifestations and treatment characteristics of patients with
Crohn’s disease and evaluating the role magnetic resonance enterography in management of Crohn’s.
Patients and Method: This study was an observational cross sectional study implemented in Kurdistan center
for Gastroenterology and Hepatology (KCGH) in Sulaimani city and Hawler Gasteroenterology and hepatology
Center (HGHC) Erbil city-Kurdistan region/Iraq during the period of eight months from 1st of January to 31st
of August, 2022 convenient sample of fifty patients with Crohn’s disease. The specialist responsible decided to
do magnetic resonance enterography, depending on clinical status of the patients, laboratory results and lack
of response to treatments.

Results: The final decision regarding Crohn’s disease treatment was newly started (14%), or no change (26%)
or change; biological (48%), surgery (8%), biological, surgery and percutaneous drainage (2%) and biological
and surgery (2%). Common magnetic resonance enterography findings were small bowel thickening, wall
enhancement, Comb sign and lymph node enlargement. There was a significant association between
magnetic resonance enterography findings and treatment decision (p=0.003). Other factors related to
treatment decision in CD are disease duration, Harvey-Bradshow index of severity, fecal calprotectin test and
C-reactive protein test.

Conclusions: The magnetic resonance enterography has a major role in evaluation of Crohn’s disease

management.
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1. INTRODUCTION

The Crohn’s disease (CD) is a chronic inflammatory bowel disease causing transmural and
segmental inflammation of the intestinal wall and might be accompanied by extra-luminal
complications. The CD may affect any part of the digestive tract, but 70% of CD cases are
reported in small intestine (1). The incidence of CD reached to about 20.2/100,000 in USA and
about 12.7/100,000 in Europe, while it is 5/100,000 in Asia (2, 3). Generally, the incidence of
CD is highly related to westernization of society lifestyles. The Crohn’s disease incidence is
increased in Iraq and specifically in Kurdistan region in last decade due to modernization of
community and socioeconomic changes (4). Etiology of CD is multi-factorial involved the
genetics and environmental effects. The common risk factors are genetic factors and others like
smoking, low carbohydrate diet, non-steroidal anti-inflammatory drug and intestinal
microbiome changes (5, 6). The pathogenesis of CD is mainly related to improper regulation of
mucosal immune response in addition to environmental and genetic factors (7). The main
clinical symptom of CD is watery diarrhea (8) and other symptoms which are varying in
severity according to involvement site of gastrointestinal tract (9). The abdominal pain might
precede the diagnosis of CD in years localizing in right lower abdomen and sometimes
accompanied with bowel movement. The diarrhea is commonly watery and sometimes bloody.
The weight loss is attributed anorexia, diarrhea and mal-absorption (8, 9). In general, about
one-third of patients have other complications at time of CD diagnosis such as colitis,
ileocolitis, ileitis, penetrated or strictured intestine (10). Extra-intestinal manifestations present
in 21% of CD patients; commonly skin manifestations (like pyoderma gangrenosum), followed
by; hepato-biliary, musculoskeletal, genitourinary, respiratory, ocular and cardiovascular
manifestations (11).

Diagnosis of CD is not dependable on single standard test, but it relies on combined clinical,
laboratory and cross sectional imaging in addition to endoscopy and histology evaluation (12-
14). The ileocolonoscopy and biopsy are essential in establishing inflammatory bowel disease
diagnosis with help of endoscopy in detecting lesions, stenosis and fistulae with perianal
lesions (14, 15). The small bowel capsule endoscopy and cross sectional imaging must be
implemented in patients with clinical suspicion of CD but with normal endoscopy (16).

Additionally, new cases of CD required small bowel evaluation by ultrasound (US), magnetic
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resonance enterography (MRE), and/or capsule endoscopy (17). The imaging, specifically the
US and MRE, is nowadays essential in diagnosis and follow up of CD patients. For diagnosis,
radiology imaging played a major role in assessment of CD disease extent and detection of
complications (like fistula, abscesses and strictures) in addition to measure the disease activity.
In follow-up, the imaging is helpful in disease activity assessment which is required for
evaluation of treatment response and to diagnosing the complications (18, 19). Recently, the
MRE is considered as the common accepted method in assessing small intestine among CD
patients (20-22). Lack of ionizing radiation is the main advantage of MRE that facilitated its
use in pregnancy, children and follow up of known cases of CD which all with other
advantages put the MRE today as regarded as the gold standard method (23). Similar to
diagnosis, there is no reference standard test used in treatment assessment of CD. The CD
Activity Index (CDALI) is not a reliable measure of underlying inflammation, while the mucosal
healing is helpful in lowering relapse rates, hospitalization rates and need for surgery (24).
Assessing transmural healing is important in evaluation of treatment response. For that, the
imaging is useful for treatment assessment by evaluating transmural healing. Many authors
reinforced the role of cross sectional imaging techniques in therapy monitoring in CD (25, 26).
The MRE could detect the extent and activity of CD depending on wall thickness and
intravenous contrast enhancement (27). The computed tomography enterography (CTE) has
close accuracy of MRE in diagnosis and treatment assessment of CS, but the MRE is
preferable due to its safety and usefulness in children and pregnancy (28, 29). In general, the
MRE is highly preferred than different techniques in diagnosis and follow up of CD due to its
lack of ionizing radiation, panoramic nature, accurate contrast resolution and multi-parametric
nature of its inherent features (30). This study aimed to assess the epidemiology, clinical
manifestations and treatment characteristics of patients with Crohn’s disease and evaluating the

role magnetic resonance enterography in management of Crohn’s.

124



Hassan et al. IMSP , Vol.9, issue 2, 2023

2. PATIENTS and METHODS

This study was an observational cross sectional study implemented in Kurdistan center for
Gastroenterology and Hepatology (KCGH) in Sulaimani city and Hawler Gasteroenterology
and hepatology Center (HGHC) Erbil city-Kurdistan region/lraq during the period of eight
months from 1st of January to 31st of August, 2022. The studied population was all patients
with Crohn’s disease admitted to KCGH and HGHC during study period. Inclusion criteria
were patients with any age and gender diagnosed with Crohn’s disease and willingness to
participate in the study. Exclusion criteria were patients with renal dysfunction, patients with
hypersensitivity to contrast and Hyoscine, patients with cardiac peacemakers or any other
metallic implants in their body and patients refused to participate in the study. The study ethics
were implemented in regard to Helsinki Declaration by approval of Ethical Committee of
Kurdistan Board, documented approval of health authorities and informed oral consent of
selected patients. A convenient sample of fifty patients with Crohn’s disease was enrolled in
current study after eligibility to inclusion and exclusion criteria. Data of patients was collected
directly from patients by researcher or from their saved records through a prepared
questionnaire designed by the researcher according to previous literatures 17, 23, 27. The
questionnaire included general characteristics of patients with Crohn’s disease (age, gender,
age at diagnosis, smoking status, previous surgery and disease duration), clinical features of
patients with Crohn’s disease , ectra-intestinal manifestations of patients with Crohn’s disease,
severity index and investigations findings of patients with Crohn’s disease (Harvey-Bradshow
Index, Hb level, WBC level, platelets level, aloumin level, fecal calprotectin and C-reactive
protein test), treatment and colonoscopy characteristics of patients with Crohn’s disease,
Magnetic Resonance Enterography findings of patients with Crohn’s disease (MRE site of
involvement and MRE findings) and decision on treatment (newly started, no change, or
change; biological, surgery, biological, surgery and percutaneous drainage and biological and
surgery). The specialist responsible decided to do MRE, depending on clinical status of the
patients, laboratory results and lack of response to treatments. The MRE was done in
KCGH/Sulaimani and Rizgary Hospital/Erbil with (MRl SIEMENS, 1.5 Tesla) equipment.
Regarding the outcomes, the MRE had significant effect on making decision regarding

management of Crohn's disease patients whether in the form of medical management including
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optimization of medications and starting new drugs or surgical interventions and had also role
in diagnosing Crohn's Disease. Also clinical status of the cases (HBI) and abnormal labarotary
results had significant impact of decision on treatment of Crohn's Disease patients. The HBI
was measured in regard to general wellbeing, abdominal pain, number of liquid stools per day,
abdominal mass and complications. HBI less than 5 mean remission, HBI 5-7 mean mild
disease, HBI 8-16 mean moderate disease and HBI more than 16 mean severe disease. The
patients' information were entered and interpreted statistically by SPSS program-26. Suitable
statistical tests (Chi square and Fishers exact tests) for data were implemented accordingly and

p value of <0.05 was significant.
3. RESULTS

This study included fifty patients with Crohn’s Disease (CD) presented with mean age of (31.1
years) and ranged between 10-70 years; 10% of them were at age of less than 20 years and 10%
of them were at age of 40 years and more. The male gender of CD patients was more than
females (74% vs. 26%). Age at diagnosis of CD was mainly in patients' age of 17-40 years.
Smoking was positive in 26% of CD patients, while 30% of them had positive history of
previous surgery (8 cases with history of appendectomy and 7 cases with history of perianal
surgery). Mean CD disease duration was (2.8 years); 18% of CD patients had disease duration
of less than one year and 54% of them had disease duration of more than two years as shown in
(Table 1). The common clinical features of CD were abdominal pain (92%), diarrhea (60%),
weight loss (30%), etc. (Figure 1). The extra-intestinal manifestations were present in 14% of
CD patients; mainly oral, peripheral and sacroilitis, etc. (Figure 2). The HBI was classified
into; remission (24%), mild (32%), moderate (42%) and severe (2%). The investigations of CD
patients showed anemia (44%), high WBC (12%), high platelets (8%), low albumin level
(34%), elevated fecal calprotectin (76%) and elevated CRP (54%) as shown in (Table 2). Ten
percent of CD patients were not taking treatment, while common treatment of CD patients was
Azathioprin (80%), corticosteroids (48%) and biological (36%). The colonoscopy showed that
common site of CD was terminal ileum (40%), followed by; terminal ileum and ileocecal
(32%), terminal ileum and colon (8%), terminal ileum, ileocecal and colon (8%) and colon
(6%), etc. as shown in (Table 3). Final decision regarding CD treatment was newly started

(14%), or no change (26%) or change; biological (48%), surgery (8%), biological, surgery and
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percutaneous drainage (2%) and biological and surgery (2%). The MRE of CD patients showed
that main site of involvement were terminal ileum (30%), ileum and terminal ileum (24%),
jejunum, ileum and terminal ileum (16%), terminal ileum and colon (10%) and ileum, terminal
ileum and colon (8%), etc. Common MRE findings were Small bowel thickening (SBT), wall
enhancement (WE), Comb sign (CS) and LN enlargement (28%), SBT, WE, CS, stricture and
LN enlargement (16%), BT, WE, CS and LN enlargement (10%), SBT and WE (10%), etc. as
shown in (Table 4). No significant differences were observed according to decision of
treatment regarding age (p=0.14), gender (p=0.62), age at diagnosis (p=0.13), smoking (p=0.4),
previous surgery (p=0.7) and extra-intestinal manifestations (p=0.22). There was a highly
significant association between longer disease duration and treatment change (p<0.001) as
shown in (Table 5). A significant association was observed between CD patients with
remission phase and no change decision regarding treatment, while moderate and severe CD
was associated with change decision (p=0.004). No significant differences were observed
according to decision of treatment regarding Hb level (p=0.67), WBC level (p=0.13), platelets
level (p=0.18), albumin level (p=0.13) and colonoscopy site of involvement (p=0.18). There
was a significant association between elevated fecal calprotectin and change decision
(p=0.005). A significant association was observed between elevated CRP test and change
decision (p=0.007) as shown in (Table 6). No significant differences were observed regarding
decision of treatment according MRE site of involvement (p=0.34). There was a significant
association between MRE findings and treatment decision (p=0.003), 35.7% of patients with
change decision were significantly had small bowel thickening, wall enhancement, Comb sign

and LN enlargement as shown in (Table 7).
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Table 1. General characteristics of CD patients.

Variable No. %
Age* <20 years 5 10.0
20-29 years 15 30.0
30-39 years 25 50.0
>4() years 5 10.0
Gender Male 37 74.0
Female 13 26.0
Age at diagnosis <17 years 4 8.0
17-40 years 42 84.0
>40 years 4 8.0
Smoking status Yes 13 26.0
No 37 74.0
Previous surgery Yes 15 30.0
No 35 70.0
Disease duration** <1 years 9 18.0
1-2 years 14 28.0
>2 years 27 54.0
Total 50 100.0

* Mean age + SD is (31.1+10.6 years). ** mean disease duration + SD (2.8+1.7

years).
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Clinical features
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Figure 1: Clinical features of CD patients.

Extra intestinal manifestation

O Present
m Absent

Figure 2: Extra-intestinal manifestation of CD patients.
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Table 2. Severity index and investigations findings of CD patients

Variable No. %
Harvey-Bradshow Remission 12 24.0
Index (HBI) :
Mild 16 32.0
Moderate 21 42.0
Severe 1 2.0
Hb level Normal 22 44.0
Anemic 28 56.0
WBC level Normal 44 88.0
High 6 12.0
Platelets level Low 1 2.0
Normal 45 90.0
High 4 8.0
Albumin level Normal 33 66.0
Low 17 34.0
Fecal calprotectin Elevated 38 76.0
Normal 12 24.0
CRP Elevated 27 54.0
Normal 23 46.0
Total 50 100.0
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Table 3. Treatment and colonoscopy characteristics of CD patients.

Variable No. %
Treatment Positive 45 90.0
Negative 5 10.0
Colonoscopy site  Terminal ileum 20 40.0
of involvement
lleocecal 2 4.0
Colon 3 6.0
Terminal ileum and ileocecal 16 32.0
Terminal ileum and colon 4 8.0
lleocecal and colon 1 2.0
Terminal ileum, ileocecal and colon 4 8.0
Total 50 100.0
Azathioprin 40 80.0
Corticosteroids 24 48.0
Biological (Infliximab & Adalimumab) 18 36.0
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Table 4. Magnetic Resonance Enterography (MRE) findings of CD patients and

decision on treatment.

Variable No. %

Decision on treatment
Newly started 7 14
No change 13 26
Biological 24 48
Surgery 4 8
Biological, surgery and percutaneous drainage 1 2
Biological and surgery 1 2

MRE site of involvement
Jejunum 1 2
ileum 1 2
Terminal ileum 15 30
Colon 2 4
Jejunum and terminal ileum 1 2
llium and terminal ileum 12 24
Terminal ileum and colon 5 10
Ilium, terminal ileum and colon 4 8
Jejunum, ileum and terminal ileum 8 16
Jejunum and colon 1 2

MRE findings
SBT 2 4
WE 3 6
SBT, WE, stricture and LN enlargement 3 6
SBT, wall enhancement and LN enlargement 5 10
Small bowel thickening, WE, CS and LN

enlargement 14 28
SBT, WE and CS 1 2
SBT, WE, fistula, abscess and LN enlargement 1 2
SBT, WE and fistula 1 2
SBT and WE 5 10
SBT, WE, CS, stricture and LN enlargement 8 16
SBT and fistula 1 2
SBT, WE, stricture, fistula and LN enlargement 2 4
SBT, WE, CS, fistula and LN enlargement 1 2
Stricture, fistula and LN enlargement 1 2
WE and stricture 1 2
WE and LN enlargement 1 2
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Table 5. Distribution of patients' general characteristics according to final decision.

Decision
Variable Newly started | No change | Change P.value
No. % No. % No. %
Age <20 years 2 28.6 0 - 3 107 | 014
20-29 years 2 28.6 40.0 7 25.0
30-39 years 1 14.3 8 533 | 16 | 57.1
>40 years 2 28.6 1 6.7 2 7.1
Gender Male 6 85.7 10 | 66.7 | 21 | 75.0 0.62 N5
Female 1 14.3 5 33.3 7 25.0
Age at diagnosis <17 years 1 14.3 0 - 3 10.7
17-40 years 4 571 | 14 | 933 | 24 | 857 | 013"
>40 years 2 28.6 1 6.7 1 3.6
Smoking status Yes 2 28.6 2 13.3 9 32.1 0.4
No 5 714 13 | 86.7 19 67.9
Previous surgery No 4 57.1 11 | 733 | 20 | 714 07N
Yes 3 42.9 4 26.7 8 28.6
Disease duration <1 years 7 100.0 1 6.7 1 3.6
1-2 years 0 - 5 |[333| 9 |321|<0.001°
>2 years 0 - 9 60.0 | 18 | 64.3
Extra-intestinal Yes 1 143 | 2 | 133 | 4 | 143 00N
manifestation No 6 | 857 | 13 | 867 | 24 | 857

S=Significant, NS=Not significant.
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Table 6. Distribution of severity index, investigations and colonoscopy site findings according

to final decision.

Decision
Variable Newly started | No change | Change P-Value
No. % No. % No. %
HBI Remission 0 - 9 60.0 3 10.7
Mild 3 42.9 5 33.3 8 28.6 S
0.004
Moderate 4 57.1 1 6.7 16 | 57.1
Severe 0 - 0 - 1 3.6
Hb level Normal 3 429 | 8 | 533 | 11 | 393 | gg7Ns
Anemic 4 57.1 7 46.7 17 | 60.7
WBC level Normal 5 | 714 | 15 | 100.0 | 24 | 85.7 \S
- 0.13
High 2 286 | 0 - 4 | 143
Platelets level Low 0 - 0 - 1 3.6
Normal 5 714 | 15 | 1000 | 25 | 89.3 | 0.18"®
High 2 286 | 0 - 2 | 71
Albumin level  Normal 4 57.1 13 86.7 16 | 57.1
0.13NS
Low 3 42.9 2 13.3 12 | 429
Fecal Elevated 7 1000 | 7 46.7 24 | 85.7 S
0.005
Normal 0 - 8 53.3 4 14.3
CRP Elevated 5 71.4 3 20.0 19 | 67.9 S
0.007
Normal 2 286 | 12 | 800 | 9 | 321
Colonoscopy Terminal ileum 5 71.4 9 60.0 6 21.4
site of lleocecal
involvement 1 14.3 1 6.7 0 .0
Colon 0 - 0 - 3 10.7
Terminal ileum and
ileocecal 1 14.3 3 20.0 12 | 429 018
Terminal ileum and 0 i 1 6.7 3 10.7
colon ' '
lleocecal and colon 0 - 0 0 1 3.6
Terminal ileum,
ileocecal and colon 0 i ! 6.7 S

S=Significant, NS=Not significant.
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Table 7: Distribution of MRE findings according to final decision.

Decision
Variable Newly started | No change Change P-Value
No. % No. % No. %
MRE site of Jejunum 0 - 1 6.7 0 -
involvement _lleum 0 - 1 6.7 0 -
Terminal ileum 1 14.3 7 46.7 7 25.0
Colon 0 - 0 .0 2 7.1
Jejunum and 0 - 1 6.7 0 - 0.34 NS
llium and 2 28.6 1 6.7 9 32.1
Terminal ileum 0 .0 1 6.7 4 14.3
Ilium, terminal 1 14.3 1 6.7 2 7.1
Jejunum, ileum 3 42.9 2 13.3 3 10.7
Jejunum and 0 - 0 - 1 3.6
MRE findings SBT 0 - 2 13.3 0 -
WE 0 - 3 20.0 0 .0
SBT, WE, 0 - 0 - 3 10.7
SBT, WE and 3 42.9 2 13.3 0 -
SBT, WE, CS 2 28.6 2 13.3 10 35.7
SBT, WE and 1 14.3 0 - 0 -
SBT, WE, 0 - 0 - 1 3.6
SBT, WE and 0 - 0 - 1 3.6
SBT and WE 0 - 4 | 267 | 1 36 | 0.003°
SBT, WE, CS, 0 - 1 6.7 7 25.0
Small bowel 0 - 0 - 1 3.6
SBT, WE, 0 i 0 i 5 71
stricture, fistula
SBT, WE, CS, 1 14.3 0 - 0 -
Stricture, fistula 0 - 0 - 1 3.6
WE and stricture 0 - 0 - 1 3.6
WE and LN 0 - 1 6.7 0 -

S=Significant, NS=Not significant.
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4. DISCUSSION

The Crohn’s disease is a heterogeneous disorder characterized by multi-factorial pathogenesis.
Technology advancement in imaging techniques for diagnosis and follow up of CD is aiming
in reducing the invasiveness and fastening the treatment decisions as well as assessing
treatment response (31). The current study showed that final decision regarding CD treatment
was newly started (14%), or no change (26%) or change to; biological (48%), surgery (8%),
biological, surgery and percutaneous drainage (2%) and biological and surgery (2%). These
findings are similar to reports of many literatures such as Kumar et al. (32) study in United
Kingdom and Im et al. (33) study in South Korea which all stated that changing treatments
paradigms is essential in CD management and it is dependable on patientsv characteristics,
preferences and the disease activity. It was shown that CD management in general relies on its
severity, risk stratification of patients, their preferences and other clinical factors such as age of
onset (34). In our study, the MRE of CD patients showed that main site of involvement were
terminal ileum (30%), ileum and terminal ileum (24%), jejunum, ileum and terminal ileum
(16%), terminal ileum and colon (10%) and ileum, terminal ileum and colon (8%), etc. These
finding are in agreement with results of Tsai et al. (35) retrospective study in United States
which reported high involvement of ileum detected by MRE in patients with CD. Caprilli study
(36) in Italy documented that some genetic and environmental factors play role in higher
incidence of CD in terminal ileum. Our study found that common MRE findings in CD patients
were Small bowel thickening (SBT), wall enhancement (WE), Comb sign (CS) and LN
enlargement (28%), SBT, WE, CS, stricture and LN enlargement (16%), BT, WE, CS and LN
enlargement (10%), SBT and WE (10%). These findings are in agreement with results of
Biernacka et al. (37) study in Poland which reported that thickening, strictures and lymph
nodes involvement detected by MRE are independent predictive factors in CD diagnosis and
assessment. Mantarro et al. (38) study in Italy stated that magnetic resonance enterography is
essential in determination of CD extension, disease activity and identification of complications
without risk of ionizing radiation that made it very suitable for younger age population and
pregnancy. The present study showed a highly significant association between longer disease
duration and treatment change (p<0.001). This finding is consistent with results of Cosnes et al.

(39) follow up study in France which reported that longer duration of CD is accompanied with
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treatment regimen changes. Our study found a significant association between CD patients
with remission phase and no change decision regarding treatment, while moderate and severe
CD was associated with change decision (p=0.004). This finding coincides with reports of
Sulza et al. (40) study in Switzerland which stated that changes in CD treatment is dependable
mainly on current disease activity of CD. In our study, there was a significant association
between elevated fecal calprotectin and change decision (p=0.005). Similarly, Bourgonje et al.
(41) study in Netherlands found that fecal calprotectin is positively correlated serum Thl- and
Thil7-associated cytokines and the fecal calprotectin is useful in treatment response
assessment. Another retrospective study conducted in United Kingdom by Kennedy et al. (42)
that measurement of fecal calprotectin is helpful in assessing CD progression. Our study
showed also a significant association between elevated CRP test and change decision
(p=0.007). This finding is parallel to results of many literatures such as Lin et al (43) study in
China and Magro et al. (44) study in Portugal which all documented the significance of C-
reactive protein test in predicting treatment response in Crohn’s disease. In present study, there
was a significant association between MRE findings and treatment decision (p=0.003), 35.7%
of patients with change decision were significantly had small bowel thickening, wall
enhancement, Comb sign and LN enlargement. This finding is similar to results of Messaris et
al. (45) study in United States which found that MRE is helpful in treatment decision of CD in
addition to its ability in disease severity characterization and monitoring of disease activity.
Ahmad et al. (46) study in Saudi Arabia revealed that MRE is an accurate imaging technique
for detection of small bowel activity in CD and in assessment of treatment response. This study
concluded that magnetic resonance enterography has a major role in evaluation of Crohn’s
disease management. The magnetic resonance enterography is useful in assessment of
treatment response and decisions regarding changes in treatment regimens. Other factors
related to treatment decision in CD are disease duration, Harvey-Bradshow index of severity,
fecal calprotectin test and C-reactive protein test. This study recommended the use of magnetic
resonance enterography in diagnosis and treatment response evaluation of patients with

Crohn’s disease.
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5. CONCLUSIONS

This study concluded that magnetic resonance enterography has a major role in evaluation of
Crohn’s disease management. The magnetic resonance enterography is useful in assessment of
treatment response and decisions regarding changes in treatment regimens. Other factors
related to treatment decision in CD are disease duration, Harvey-Bradshow index of severity,
fecal calprotectin test and C-reactive protein test. This study recommended the use of magnetic
resonance enterography in diagnosis and treatment response evaluation of patients with

Crohn’s disease.
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