Gastroenterology

Baishideng Publishing Group Inc



World Journal of
Gastroenterology

Contents Weekly Volume 26 Number 38 October 14, 2020

OPINION REVIEW
5745 Role of betaine in liver disease-worth revisiting or has the die been cast?

Mukherjee S

5749  Management of an endoscopy center during the outbreak of COVID-19: Experience from West China
Hospital

Gao Y, Ye LS, Du J, Zhang QY, Hu B

REVIEW
5759  Molecular mechanisms of viral hepatitis induced hepatocellular carcinoma

D'souza S, Lau KC, Coffin CS, Patel TR

MINIREVIEWS

5784  Role of artificial intelligence in the diagnosis of oesophageal neoplasia: 2020 an endoscopic odyssey

Hussein M, Gonzdlez-Bueno Puyal J, Mountney P, Lovat LB, Haidry R

5797  Gastrointestinal complications after kidney transplantation

Gioco R, Corona D, Ekser B, Puzzo L, Inserra G, Pinto F, Schipa C, Privitera F, Veroux P, Veroux M

5812  Isvitamin D receptor a druggable target for non-alcoholic steatohepatitis?

Cao Y, Shu XB, Yao Z, Ji G, Zhang L

ORIGINAL ARTICLE

Basic Study

5822  Acetyl-11-keto-B-boswellic acid inhibits proliferation and induces apoptosis of gastric cancer cells through
the phosphatase and tensin homolog / Akt/ cyclooxygenase-2 signaling pathway

Sun MX, He XP, Huang PY, Qi Q, Sun WH, Liu GS, Hua J

Case Control Study
5836  Endogenous motion of liver correlates to the severity of portal hypertension

Gelman S, Sakalauskas A, Zykus R, Pranculis A, Jurkonis R, Kuliaviené I, LukoSevicius A, Kupcinskas L, Kupcinskas J

5849  Longitudinal decrease in platelet counts as a surrogate marker of liver fibrosis

Gotlieb N, Schwartz N, Zelber-Sagi S, Chodick G, Shalev V, Shibolet O

Retrospective Study

5863  Endoscopic ultrasound-measured muscular thickness of the lower esophageal sphincter and long-term
prognosis after peroral endoscopic myotomy for achalasia

Liao Y, Xiao TY, Wu YF, Zhang JJ, Zhang BZ, Wang YD, Wang S, Liu X, Sun SY, Guo JT

WJG | https://www.wjgnet.com I October 14,2020 | Volume26 | Issue38 |

Jaishideng®



World Journal of Gastroenterology

Contents
Weekly Volume 26 Number 38 October 14, 2020

Observational Study
5874  Monitoring hepatitis C virus treatment rates in an Opioid Treatment Program: A longitudinal study
Sanvisens A, Rivas I, Faure E, Espinach N, Hernandez-Rubio A, Majo X, Colom J, Muga R

5884  Comparative study between bowel ultrasound and magnetic resonance enterography among Egyptian
inflammatory bowel disease patients

Kamel S, Sakr M, Hamed W, Eltabbakh M, Askar S, Bassuny A, Hussein R, Elbaz A

META-ANALYSIS

5896  Tacrolimus and mycophenolate mofetil as second-line treatment in autoimmune hepatitis: Is the evidence
of sufficient quality to develop recommendations?

Abdollahi M, Ekrami NK, Ghojazadeh M, Boezen HM, Somi M, Alizadeh BZ

Bishidengs WIG | https://www.wjgnet.com I October 14,2020 | Volume26 | Issue38 |



World Journal of Gastroenterology

Contents
Weekly Volume 26 Number 38 October 14, 2020

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Gordon Stanley Howarth, PhD, BSc, RCPA is a tenured
Professor in Gastrointestinal Physiology at the School of Animal and Veterinary Sciences, University of Adelaide
(Australia). Professor Howarth was appointed as an inaugural scientist at South Australia’s Child Health Research
Institute in 1989. He was awarded a Cancer Council South Australia Research Fellowship in 2005, subsequently
being awarded the nationally-competitive Sally Birch Cancer Council Australia Senior Research Fellowship in
Cancer Control (2009) and a South Australian Cancer Council Collaborative Senior Research Fellowship in 2012.
Professor Howarth has published more than 170 journal articles on novel nutraceutical treatments for
gastrointestinal disease and holds an Affiliate Professor appointment in the Gastroenterology Department of
Adelaide’s Women's and Children’s Hospital. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (W]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/ Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020
edition of Journal Citation Report® cites the 2019 impact factor (IF) for W]G as 3.665; IF without journal self cites:
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category:
Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Liang Zhang, Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wignet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https:/ /www.wijgnet.com/bpg/Getlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wijgnet.com/bpg/getinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wignet.com/1007-9327/editotialboard.htm https:/ /www.wignet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
October 14, 2020 https:/ /www.wijgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJG | https://www.wjgnet.com 11 October 14,2020 | Volume26 | Issue38 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v26.i38.5884

World Journal of
Gastroenterology

World | Gastroenterol 2020 October 14; 26(38): 5884-5895

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

Observational Study

ORIGINAL ARTICLE

Comparative study between bowel ultrasound and magnetic
resonance enterography among Egyptian inflammatory bowel

disease patients

Shimaa Kamel, Mohamed Sakr, Waleed Hamed, Mohamed Eltabbakh, Safaa Askar, Ahmed Bassuny, Rasha

Hussein, Ahmed Elbaz

ORCID number: Shimaa Kamel 0000-
0002-7997-0653; Mohamed Sakr
0000-0002-2741-2967; Waleed Hamed
0000-0002-5640-8182; Mohamed
Eltabbakh 0000-0003-2836-807X;
Safaa Askar 0000-0002-0393-0487,
Ahmed Bassuny 0000-0001-9740-
9168; Rasha Hussein 0000-0001-6599-
1237; Ahmed Elbaz 0000-0003-0502-
0046.

Author contributions: Kamel S
completed study design, bowel
ultrasound examination, data
collection and data analysis; Sakr
M, Hamed W, Eltabbakh M and
Askar S reviewed the manuscript
for important scientific content;
Bassuny A finished data collection;
Hussein R reviewed the magnetic
resonance imaging scans as an
expert radiologist with high
experience in inflammatory bowel
disease, reviewed and edited
radiological part of the manuscript;
ElBaz A completed literature
search, data analysis and writing
the manuscript; all authors have
read and approved final
manuscript.

Institutional review board
statement: The study was
reviewed and approved by the Ain
Shams University, Faculty of

Jaishideng®

WJG | https://www.wjgnet.com

Shimaa Kamel, Mohamed Sakr, Waleed Hamed, Mohamed Eltabbakh, Safaa Askar, Ahmed
Bassuny, Ahmed Elbaz, Department of Tropical Medicine, Gastroenterology and Hepatology,
Ain Shams University, Cairo 11566, Egypt

Rasha Hussein, Department of Radiology, Ain Shams University and MR Unit of Misr
Radiology Center, Cairo 11566, Egypt

Corresponding author: Ahmed Elbaz, MD, Assistant Professor, Department of Tropical
Medicine, Gastroenterology and Hepatology, Ain Shams University, Abbasia, Cairo 11566,
Egypt. ahmedelbaz75@gmail.com

Abstract

BACKGROUND

Bowel ultrasound and magnetic resonance enterography (MRE) are decisive
medical imaging modalities for diagnosing and locating bowel lesions with its
extramural extent and complications. They assess the degree of activity, help
clinicians to identify patients in need of surgery, and can be used for patient
follow-up.

AIM
To compare the role of MRE and bowel ultrasound in diagnosis and follow-up of
inflammatory bowel disease (IBD) patients in Egypt.

METHODS

The study was conducted on 40 patients with IBD. All patients were subjected to
clinical assessment, laboratory investigations, bowel ultrasound, MRE, and
colonoscopy up to the terminal ileum with biopsies for histopathological
examination.

RESULTS

This study was conducted on 14 patients (35%) with ulcerative colitis and 26
patients (65%) with Crohn's disease; 34 (85%) of these patients had active disease.
Bowel ultrasound detected different bowel lesions with the following accuracies:
ileum (85%), large bowel (70%), fistula (95%), stricture and proximal dilatation
(95%) and abscesses (100%). Also, it showed that statistically significance of bowel
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ultrasound in differentiation between remission and activity of IBD in comparison
to MRE and colonoscopy.

CONCLUSION

In comparison to MRE, bowel ultrasound is a useful, non-invasive, and feasible
bedside imaging tool for the detection of inflammation, detection of
complications, and follow-up of IBD patients when performed by the attending
physician.

Key Words: Bowel ultrasound; Colonoscopy; Crohn's disease; Magnetic resonance
enterography; Ulcerative colitis; Inflammatory bowel disease

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Crohn’s disease and ulcerative colitis are chronic, relapsing inflammatory bowel
diseases (IBD). Medical imaging is decisive for diagnosis bowel lesions with its
complications. Magnetic resonance enterography (MRE) is one of these imaging
techniques. Also, bowel ultrasound is becoming progressively important in management of
IBD. Our aim of work in our study is to compare between the role of MRE and bowel
ultrasound in diagnosis and follow up of Egyptian IBD patients.

Citation: Kamel S, Sakr M, Hamed W, Eltabbakh M, Askar S, Bassuny A, Hussein R, Elbaz A.
Comparative study between bowel ultrasound and magnetic resonance enterography among
Egyptian inflammatory bowel disease patients. World J Gastroenterol 2020; 26(38): 5884-5895
URL: https://www.wjgnet.com/1007-9327/full/v26/i38/5884.htm

DOI: https://dx.doi.org/10.3748/wjg.v26.i38.5884

INTRODUCTION

Crohn’s disease and ulcerative colitis are chronic, relapsing inflammatory bowel
diseases (IBD). Medical imaging is decisive for diagnosis and locating the bowel lesion
with its extramural extent and complications. It assesses its degree of activity,
assigning patients in need for surgery and can be used for their follow-up.

Magnetic resonance enterography (MRE) is one specific imaging technique for such
diseases!'l. T2ZW and T1W images after intravenous gadolinium have high accuracy for
diagnosis and assessment of disease activity!”.

Bowel ultrasound is also becoming progressively important in IBD management.
Ultrasonography is a noninvasive, non-radiating, cheap, and very available technique
that is acceptable and tolerated by patients and can be used repeatedly for follow-up
examinations. Ultrasonography for these patients needs higher frequency linear array
probes (5-15 MHz) for assessment of the five-layer wall of the bowell’l.

Up until now, no previous comparative studies between bowel ultrasound and
MRE for Egyptian patients who suffered/are suffering from IBD, either ulcerative
colitis or Crohn’s disease, have been published.

MATERIALS AND METHODS
Study population

Our study enrolled 40 patients who presented to our IBD center at Ain Shams
University Hospital during the period from September 2017 to September 2018.

The study was approved by the medical ethics committee of Ain Shams University.
The study population included adolescents who were over 18 years old. All patients
provided written informed consent before enrollment. Patients were excluded if they
had severe or uncontrolled comorbidities, such as cardio-respiratory, neurological,
metabolic, liver, kidney diseases, claustrophobia, cardiac pacemaker, or implanted
metal objects that prohibited use of MRE.

All patients reported a complete medical history, underwent thorough clinical
examinations and laboratory investigations, including complete blood count, liver

5885 October 14,2020 | Volume26 | Issue38 |
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profile tests, renal profile tests, C-reactive protein, erythrocyte sedimentation rate,
MRE, bowel ultrasound, and colonoscopy up to the terminal ileum with biopsies for
histopathological examination.

Clinical activity score for Crohn's disease was assessed by The Crohn’s Disease
Activity Index (CDAI). Clinical remission was determined if CDAI was < 150 points or
no fistula drainage was found as assessed by the Fistula Drainage Assessment index!"..
Ulcerative colitis activity was assessed using the Truelove and Witts classification
based on clinical and laboratory parameters, such as fever, frequency of bowel
movements, rectal bleeding, tachycardia, anemia, and elevated erythrocyte
sedimentation ratel.

Colonoscopies were performed with a videoscope system from Olympus Exera II
CV-180 after colonic preparation and fasting for six hours.

Bowel ultrasound

Bowel ultrasound was done by one examiner who had performed several previous
general ultrasound examinations. This examiner was trained for several bowel
ultrasound exams under supervision of an ultrasound gastroenterologist specialist at
Sacco Hospital, Italy. Bowel ultrasound assessment was reviewed blindly compared to
MRE and colonoscopy.

Patients were examined via ultrasound after a six-hour fasting period to minimize
intestinal air contents. Examination was done by ultrasound machine (Toshiba Xario,
Japan) with a low frequency curved-array transducer (2.5-4.5 MHz) to determine any
pathological bowel motility or distension and any para-intestinal structures, such as
abscesses, in all abdominal quadrants. Examination with a high-frequency linear-array
transducer (6.0-8.4 MHz) was used for bowel wall examination starting with
examination of the proximal colon followed with the distal one and then the small
bowell’. This examination assessed criteria of inflammation such as thickness of bowel
wall, inflammatory mesenteric fat and lymph nodes, hyperemia on color Doppler
flow, and complications, such as stenosis, fistulas or inflammatory masses.

In the longitudinal direction, the bowel wall was measured for bowel thickness at its
anterior wall or in an area in which it was more visible in order to avoid mucosal folds
and haustrations. The cursor was placed at the end of the interface echo between the
serosa and proper muscle to the start of the interface echo between the lumen and the
mucosal®’l.

Several criteria for stenosis diagnosis via ultrasound have been reported, such as
thickened bowel wall, narrowing of the diameter of the lumen <1 cm, hyperperistalsis
of the pre-stenotic bowel, and proximal dilatation > 25-30 mm-'"l.

An abscess was indicated by bowel ultrasound as an irregular, avascular
hypoechoic area with a small amount of internal echoes or air in the form of
hyperechoic streaks’.

MRE

The patient was instructed to have a low residue diet the day before the examination
and was asked to fast at least 6 to 8 h before the onset of the procedure. Ingestion of 1
to 2 L of hyperosmolar oral contrast was performed for about 45 min before the
magnetic resonance (MR) exam started. After full distension of the bowel, a
spasmolytic medication was given to decrease bowel peristalsis to provide better
bowel visualization. The examination was performed on 1.5-T MR machine, Achieva,
Philips Medical System, Best, Netherlands in MRI Unit, Ain Shams University
Hospital. The patient was laid in supine position using a multi-element phased array
Torso coil (16 channels). A dedicated MR study was then performed as described in
Table 1. Pixel-based apparent diffusion coefficient maps were generated on the off-line
workstation (extended workspace “EWS”), Pride software (Philips Medical Systems).
Intravenous gadolinium contrast was given (0.2 mmol/kg body weight) in dynamic
fashion obtaining three-dimensional enhanced T1 isotropic volume excitation (3D-
eTHRIVE) coronal scans at 10's, 20 s, 60 s, 70 s, and 90 s. The total MRE procedure took
about 30 to 45 min.

The images were interpreted by a radiologist with 12 years of experience in
abdominal imaging and who was also blinded to the clinical and colonoscopy
examination results.

The MRE evaluated bowel wall thickening, mural edema, enlarged mesenteric
lymph nodes, restricted diffusion, peri-enteric vascularization (comb sign), peri-enteric
fluid, and presence of complications, such as abscesses or fistulas.
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Table 1 Magnetic resonance enterography imaging protocol

Imaging sequence and plane

TRITE Slice thickness (mm) Gap Field of view (mm)  Matrix

Coronal T2 SSFSE 1200/115 6 1 375 x 375 268 x 234
Coronal SSFP 3.2/1.56 6 0 375 x 375 252 x 233
Axial T2WI 1200/115 7 1 375 x 336 268 x 208
Axial DWI 2743/65 7 1 375 x 302 124 x 100
3D-THRIVE 4/1.9 - 0 410 x 377 196 x 178
Axial post contrast  fat-suppressed gradient-echo TIWI 3.8/1.8 - 0 375 x 314 196 x 157
Coronal post contrast fat-suppressed gradient-echo TIWI 4/1.9 - 0 410 x 314 196 x 178

TR: Repetition time; TE: Echo time; SSFSE: Single-shot fast spin-echo; SSFP: Single-shot free precision; 3D: Three dimensional.

Jaishideng®

Statistical analysis

Statistical analysis was performed using the SPSS software (22.0 version: SSPS Inc.,
Chicago, IL. United States). Description of quantitative variables was expressed in the
form of mean # standard deviation (mean * SD) or median and inter-quartile range. A
description of qualitative variables was expressed by frequency and percentage.
Comparison of qualitative variables was carried out using the chi-square test. P < 0.05
was taken as significant. The sensitivity, specificity, overall correctness of prediction,
and positive and negative predictive values were calculated. Correlations were
calculated using Pearson’s correlation coefficient. The receiver operating characteristic
(ROC) curves and areas under the ROC (AUROC) curves were applied to evaluate the
prognostic values (specificity and sensitivity).

RESULTS

The demographic profile, clinical and laboratory parameters are shown in Table 2.
Most of the patients were middle-age females who usually presented with abdominal
pain and diarrhea. The result indicated that 14 (35%) of our patients had ulcerative
colitis, and 26 (65%) had Crohn's disease while 34 (85%) of them were inactive. Four
(4%) of studied patients had pancolitis, and 18 (45%) of the studied cases had ileal
lesions.

Table 3 indicates that the bowel ultrasound appeared to be a good predictor for
detection of ileal affection with sensitivity, specificity, and diagnostic accuracy of
93.8%, 50%, and 85%, respectively. With respect to the large bowel, bowel ultrasound
detected large bowel affection with sensitivity, specificity, and accuracy of 37.5%,
91.7%, and 70%, respectively. Also, bowel ultrasound was a good predictor for
detection of thickness of affected segment with sensitivity, specificity, and accuracy of
83.3%, 50%, and 60% respectively. Also, bowel ultrasound was a good predictor for
detection of fistulous track with sensitivity, specificity, and accuracy of 85.7%, 100%,
and 95%, respectively, while sensitivity, specificity, and accuracy of 100%, 94.4%, and
95%, respectively, for detection of stricture and proximal dilatation were found.
Abscess was detected by bowel ultrasound in six patients with high specificity,
sensitivity, and accuracy (100%). Also, bowel ultrasound showed that no statistically
significant differences between bowel ultrasound and disease activity index, which
indicates that bowel ultrasound can differentiate between remission and active disease
(Figure 1).

Table 4 indicates that no statistically significant difference among bowel ultrasound,
MRE, and colonoscopy for detection of activity of the disease was noted, indicating
that bowel ultrasound and MRE can differentiate between remission and active IBD
(Figure 2).

Table 5 compares between clinical symptoms and imaging modalities bowel
ultrasound and MRE. It indicates that bleeding per rectum is statistically significant in
patients with strictures and proximal dilatation during assessment by bowel
ultrasound, while diarrhea is statistically significant to the extent of the lesions when
assessed by MRE.
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Table 2 Demographic characteristics, laboratory and colonscopic findings of the total 40 studied cases

Demographic characteristics, laboratory and colonscopic findings n

Age (y1) 33.50+8.19
Gender (male/female) 16/24
Symptoms

Diarrhea 14 (35%)
Diarrhea and bleeding 10 (25%)
Bleeding 4 (10%)
Abdominal pain 36 (90%)
Total leukocyte count (10°/cmm) 7.32+£222
Hemoglobin (g/dL) 11.22 +1.86
Total bilirubin (mg/dL) 0.97 +£0.14
Alanine aminotransferase (IU/L) 25.75 +10.49
Total protein (g/dL) 7.16+0.73
Albumin (g/dL) 3.76 + 0.44
Blood urea nitrogen (mg/dL) 2210+ 9.86
Creatinine (mg/dL) 0.87 £0.22
Serum sodium (mmol/L) 136.65 + 6.19
Serum Potassium (mmol/L) 3.96 +0.55
C-reactive protein (mg/L) 28 (6-55)
Erythrocyte sedimentation rate (mm/h) 45 (31.5-60)

Colonscopic findings

Opacity of mucosa 28 (70%)
Excess exudate 24 (60%)
Cobble stone 26 (65%)
Bleeding on touch 20 (50%)
Aphthous ulcers 30 (75%)
Diffuse ulceration 20 (50%)
Pseudopolyps 20 (50%)
Polyps 30 (75%)

Site of involvement

Rectum 4 (10%)
Pancolitis 4 (10%)
Descending colon 4 (10%)
Rectum and sigmoid colon 10 (25%)
Ileum 18 (45%)
Type of disease
Ulcerative colitis 14 (35%)
Crohn's disease 26 (65%)
Activity
Remission 6 (15%)
Activity 34 (85%)
Bishidengs WIG | https://www.wjgnet.com 5888 October 14,2020 | Volume26 | Issue38 |
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Data are mean * standard deviation, (%) and median (inter-quartile range).

Table 3 The diagnostic characteristics of the bowel ultrasound in the detection of small intestinal and large bowel disease and its

correlation to disease activity index

Bowel ultrasound Disease activity index

Sensitivity Specificity PPV NPV Accuracy Remission Activity P value

Large bowel 37.5% 91.7% 75% 68.8% 0.700 0(0) 8(23.5%) 0.184
Ileum 93.8% 50% 88.2% 66.7% 0.850 6 (100%) 28 (82.4%) 0.264
Thickness (> 3 mm) 83.3% 50% 41.7% 87.5% 0.600 4 (66.7%) 20 (58.8%) 0.718
Extent 33.3% 85.7% 50% 75% 0.700 0(0) 8 (23.5%) 0.184
Mesenteric lymphadenopathy  16.7% 71.4% 20% 66.7% 0.550 0(0) 10 (29.4%) 0.125
Fistula 85.7% 100% 100% 92.9% 0.950 0(0) 12 (35.3%) 0.082
Stricture and proximal 100% 94.4% 66.7% 100% 0.950 0(0) 6 (17.6%) 0.264
dilatation

Abscess 100% 100% 100% 100% 0.1 0(0) 6 (17.6%) 0.264

Data are n (%). PPV: Positive predictive value; NPV: Negative predictive value

Table 4 Comparison between bowel ultrasound, magnetic resonance enterography and colonoscopy as regards the detection of

disease activity and remission

Activity Colonoscopy Bowel ultrasound MRE P value
Remission 6 (15%) 6 (15%) 6 (15%) 1.000
Activity 34 (85%) 34 (85%) 34 (85%) 1.000

Data are 1 (%). MRE: Magnetic resonance enterography.

DISCUSSION

Endoscopy is still the most important diagnostic procedure as it permits taking biopsy
for histological examination"l. European guidelines have recommended imaging
techniques, such as bowel ultrasound, computed tomography enterography, and MRE
as complementary tools for IBD diagnosis that can help define its location, extension,
and complications!'?.

MRE is a cross-sectional non-ionizing imaging technique that can be used for IBD
diagnosis and extrainstestinal assessment of disease activity and followup of patients.
But MRE is available at certain centers only and it takes long time during scanning
with sedation in some cases such as children to avoid motion artefacts besides non-
compliance to contrast intake and breath-hold technique!"..

Assessment of gastrointestinal tract in IBD patients by intestinal ultrasound was
evolved nowadays due to development of ultrasound devices and rising skillfullness
of their examiners as radiologists and gastroenterologists. Major parts of the small
and large intestine can be easily examined by bowel ultrasound while proximal part of
jejunum and the rectum may be difficult in their assessment due to overlying
structures. Inspite of different advantages of bowel ultrasound as a rapid
bedside, inexpensive and non-radiating tolerable test but its results are subjective to
the examiner's expertisel'.

Our results showed similar sensitivity for detection of ileal IBD in comparison to
one previous study (92.7%) but with lower specificity than this study (88.2%).
Regarding colonic IBD, our results showed lower sensitivity than observed in this
previous study (81.8%) but with similar specificity (95.3%), a finding which may be
explained by interobserver variability between examiners!"”. This variability can
explain why one study concluded that bowel ultrasound is more accurate for
assessment of IBD patients if combined with colonoscopy!*..
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Table 5 Comparison between clinical symptoms and imaging techniques; bowel ultrasound and magnetic resonance enterography

. . Bleeding per .
Abdominal pain P value gp Pvalue Diarrhea P value
rectum
Yes, n Yes, n
No, n (% ’ No, n (% ’ No,n (%) Yes, n(%
» 1 (%) (%) » 1 (%) (%) , 11 (%) » 1 (%)
Bowel ultrasound
Large bowel 0 (0) 8(22.2%) 0.292 8 (25.0%) 0 (0) 0.114 2 (10.0%) 6 (30.0%) 0.114
Ileum 4 (100.0%) 30 0.376 26 (81.2%) 8 (100.0%) 0.184 18(90.0%)  16(80.0%)  0.376
(83.3%)
Thickness (> 3 mm) 4 (100.0%) 20 0.085 18 (56.2%) 6 (75.0%) 0.333 14 (70.0%)  10(50.0%)  0.197
(55.6%)
Extent 0 (0) 8(222%) 0.292 8 (25.0%) 0 (0) 0.114 2 (10.0%) 6 (30.0%) 0.114
Lymphadenopathy 0 (0) 10 0.224 8 (25.0%) 2(25.0%) 1.000 4 (20.0%) 6 (30.0%) 0.465
(27.8%)
Fistula 0 (0) 12 0.168 8 (25.0%) 4(50.0%) 0.168 4 (20.0%) 8 (40.0%) 0.168
(33.3%)
Stricture and proximal 0 (0) 2(5.6%) 0.629 0 (0) 2(25.0%) 0.004 0(0) 2 (10.0%) 0.147
dilatation
Abscess 2 (50.0%) 6(16.7%) 0.114 6 (18.8%) 2(25.0%) 0.693 6 (30.0%) 2 (10.0%) 0.114
MRE
Large bowel 0 (0) 16 0.085 14 (43.8%) 2(25.0%) 0.333 6 (30.0%) 10 (50.0%)  0.197
(44.4%)
Ileum 4 (100.0%) 28 0.292 24 (75.0%) 8 (100.0%) 0.114 16 (80.0%) 16 (80.0%)  1.000
(77.8%)
Thickness (> 3 mm) 2 (50.0%) 10 0.358 10 (31.2%) 2(25.0%) 0.730 6 (30.0%) 6 (30.0%) 1.000
(27.8%)
Extent 0 (0) 12 0.168 10 (31.2%) 2(25.0%) 0.730 2 (10.0%) 10 (50.0%)  0.006
(33.3%)
Lymphadenopathy 0 (0) 12 0.168 8 (25.0%) 4(50.0%) 0.168 8 (40.0%) 4 (20.0%) 0.168
(33.3%)
Fistula 0 (0) 14 0.122 10 (31.2%) 4(50.0%) 0.320 6 (30.0%) 8 (40.0%) 0.507
(38.9%)
Stricture and proximal 0 (0) 4(11.1%) 0482 4 (12.5%) 0(0) 0.292 2 (10.0%) 2 (10.0%) 1.000
dilatation
Abscess 0 (0) 6 (16.7%) 0.376 6 (18.8%) 0 (0) 0.184 2 (10.0%) 4 (20.0%) 0.376

MRE: Magnetic resonance enterography.

Jaishideng®

A bowel wall thickness cutoff value of 3 mm in our study showed sensitivity
(83.3%), specificity (50%), and accuracy (60%) in comparison to other studies, which
showed sensitivities of 88% to 94%; however, specificity (93%-97%,) and diagnostic
accuracy (94%) were higher in previous studies than in our study! .. This finding can
be explained by the lack of international agreement about standardized measurement
parameters, which leads to interobserver variability between examiners!'”l.

Mesenteric lymph nodes detected by bowel ultrasound in our study were non-
sensitive and non-specific (16.7% and 71.4%, respectively) and insignificantly subsided
during remission; therefore, lymph nodes detection was not a good parameter of
activity in agreement with some previous studies!"*’l.

Our study agreed with different trials in which it was shown that detection rate of
fistulas, depending on their localization, had sensitivity between 67% and 82% and
specificity between 90% and 100 %!,

Stricture in our study as detected by bowel ultrasound showed sensitivity,
specificity, and accuracy (100%, 94.4%, and 95%, respectively) were similar to other
studies!'**1,

The sensitivity for detecting abscesses in different studies varied between 80% and
100%, and specificity varied between 92% and 94%, which were similar results to
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Abscess

" Abscess < dilatation Stenosis

Figure 1 Bowel ultrasound and colonoscopy images. Bowel ultrasound demonstrates diffuse terminal ileal wall thickening likely of inflammatory nature with
sonographic evidence of fistulization with mesenteric abscess formation. Stenosis which was detected during colonoscopy was seen by bowel ultrasound with

proximal dilatation.

Figure 2 Magnetic resonance enterography. A: Coronal T2WI shows enteroenteric fistula at the right iliac fossa with stellate appearance of the thickened ileal
loops (white arrow); B: Coronal fat-suppressed three-dimensional gradient echo postcontrast T1WI shows accentuated star-like enhancement at the right iliac fossa

denoting fistulizing crohn’s disease.

ours”,

Our study agreed with different trials in which it was shown that diagnosis of IBD
and assessment of its activity cannot be dependent on clinical evaluation alone but
should by combined with other investigations such as biomarkers, endoscopy, and
imaging techniques such as bowel ultrasound and MRE>*.,

Our results showed that aphthous ulcers at endoscopy, stricture and mesenteric
lymphadenopathy at bowel ultrasound, thickness of bowel wall and proximal
dilatation at MRE were significantly correlated to disease activity (Figure 3). Other
studies showed that other different bowel ultrasound parameters such as bowel wall
thickening and its extent showed a significant correlation with disease activity”"*2l.
Regarding MRE results in our study agreed with some studies™ " and disagree with
another!™..

This indicates that there is no clear gold standard imaging technique for IBD
diagnosis including MRE or bowel ultrasound which could be used besides clinical
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Figure 3 Receiver operating characteristic curve for prediction of active disease. A: At endoscopy, aphthous ulcers mean area under the receiver
operating characteristic (ROC) curve was 0.875 (P < 0.001), positive likelihood ratio infinity, and negative likelihood ratio 0.28; B: Bowel ultrasound showed stricture
and lymphadenopathy mean area under the ROC curve were 0.929 (P = 0.036) and 0.898 (P = 0.01) respectively, positive likelihood ratio infinity for both, and
negative likelihood ratio 0.94 and 0.71 respectively; C: Magnetic resonance enterography showed thickness and proximal dilatation mean area under the ROC curve
were 0.880 (P < 0.001) and 0.904 (P = 0.033) respectively, positive likelihood ratio 1.06 and infinity respectively, and negative likelihood ratio 0.88 for both.

history, biomarkers, endoscopy for diagnosis of IBD as agreed with previous
studies*71,

Bowel ultrasound can be more helpful in follow-up of IBD patients and monitoring
of their response to treatment away from its role of diagnosis by ultrasound guided
biopsy.

In Egypt, both MRE and colonoscopy are available tools with estimated total cost of
$93 dollars and $125 dollars respectively. Bowel ultrasound costs only 18$ dollars
which is considered as a low cost alternative and has prospects for widespread clinical
use.

Limitations of our study were the relatively small number of included patients, and
comparative assessments of clinical decisions with and without bowel ultrasound
were not available.

CONCLUSION

In comparison to MRE and colonoscopy, bowel ultrasound is a useful non-invasive
and feasible bedside imaging tool for the detection of inflammation, complications, as
screening tool and follow-up of IBD patients when performed by the attending
physician.

ARTICLE HIGHLIGHTS

Research background
Bowel ultrasound is a new tool for evaluation of inflammatory bowel.
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Research motivation

Up until now, no previous published comparative studies between bowel ultrasound
and magnetic resonance enterography (MRE) for Egyptian inflammatory bowel
disease (IBD) patients.

Research objectives
Compare between the role of bowel ultrasound and MRE in Egyptian IBD patients.

Research methods

The study was conducted on 40 patients presented to IBD center of Ainshams
University Hospitals. The patients were subjected to clinical, laboratory, colonoscopic
and radiological assessments including bowel ultrasound and MRE.

Research results
Bowel ultrasound was a good predictor of disease activity, fistula, stricture, and
abscess formation with high sensitivity in ileum and more specificity in large bowel.

Research conclusions
Bowel ultrasound is a useful bedside cheap imaging tool that can be used for diagnosis
and follow-up of IBD patients.

Research perspectives
Further studies to compare clinical decisions with and without bowel ultrasound.
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