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ABSTRACT

Background: Ulcerative colitis [UC] is an inflammatory disease of the colon with a relapsing-remitting course. Early diagnosis
is crucial, and the presence of a screening test is of utmost importance. Bowel ultrasound could be used as a
screening tool for UC.

Aim of the work: To assess the diagnostic accuracy of bowel ultrasound in detecting disease activity and severity in adult
patients with UC, compared with lleocolonoscopy as the reference standard.

Patients and methods: This prospective study included 42 adult patients with an established UC diagnosis for at least six
months. All patients were subjected to full inquiry about their disease history, complete clinical examination,
laboratory investigations, colonoscopy, and bowel ultrasound of the abdomen with Doppler mapping.

Results: Colonoscopy revealed that 41% in remission and 59% in an activity. Thirty patients had left-sided, and 12 had an
extensive UC. White blood cells, platelet count, erythrocyte sedimentation rate, and C- reactive protein
significantly increased in patients with activity versus remission. But, hemoglobin concentrations significantly
decreased. Colonic wall thickness significantly increased in patients with activity versus remission [5.17+0.74
vs. 2.57+0.24, respectively]. Hypoechogenic or lost colonic wall pattern, enlarged mesenteric lymph nodes
and Doppler colonic wall-flow significantly increased in cases with disease activity versus remission [32.0%,
24.0% and 72.0% vs 0.0%, 0.0% and 0.0% respectively].

Conclusion: Transabdominal bowel ultrasound had a beneficial role in diagnosing ulcerative colitis. It could be used as a
screening tool for rapid diagnosis or follow up of treatment.

Keywords: Ultrasound; Bowel; Ulcerative Colitis; Inflammatory Bowel Disease; Colonoscopy.
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INTRODUCTION

Ulcerative colitis [UC] is a chronic idiopathic
inflammatory  disorder that causes mucosal
inflammation of the colon and characterized by a
relapsing-remitting clinical courselll. Activity and
severity of inflammation influence management and
treatment modality of UC patients. lleocolonoscopy
[CS] is considered the first-line procedure for the
assessment of UCI2.

Mucosal healing, defined by a Mayo score of 0—
1, is recommended as the therapeutic goal in
clinical practicel®l. However, lleocolonoscopy is an
invasive procedure that may increase bowel
perforation risk, particularly in severe flare cases [41.
In addition, it causes discomfort, and patients do not
well accept repeated colonoscopies. Bowel
ultrasound [BUS] is a well-tolerated, non-invasive,
non-radiating, cheap, easy-to-use tool to manage
UC patients in clinical practice. Up to now, there are
only a few data evaluating the accuracy of BUS in
assessing disease activity and severity of UC B,

Bowel ultrasound is a relatively new modality as
applied to intestinal imaging. Oral bowel preparation
is typically not required or utilized before a routine
abdominal USBL. Fasting six hours before the
examination reduces air in the bowel that may
hamper the investigation. Oral administration of
agents such as polyethylene glycol may improve
image quality and diagnostic accuracy!”l. BUS for
IBD often requires high frequency [5-17 MHZz] linear
array probes to increase the resolution and to allow
adequate assessment of the intestinal wallll,
Doppler assessment provides additional vascular
information and may assist in differentiating
predominantly inflammatory from fibrostenotic
lesions. Several potential indications for ultrasound
exist for patients with ulcerative colitis. The
ileocecal region, sigmoid-, ascending- and
descending colons are adequately visualized in
most patients, whereas visualizing the entire
transverse colon can be challenging because of its
variable anatomy and position®1.BUS has been
utilized to define the anatomical location and
severity of UC in patients with established disease
and to assess complications!!l, Multiple features of
active colonic inflammation have been described
based on BUS images. This includes wall
thickening [>3 mm], complete or relative
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preservation of the echo-stratification of the colonic
wall [except in severe disease], and loss of the
haustra coli profile [l. Trans-abdominal ultrasound
examination of extra-luminal phenomena such as
mesenteric lymph nodes also may reflect disease
activity, but clinical data corroborating such a view
are scantyl'"l,

AIM OF THE WORK

The study aims to assess the diagnostic
accuracy of Bowel ultrasound in detecting disease
activity and severity in adult patients with UC,
compared with lleocolonoscopy, as the reference
standard.

PATIENTS AND METHODS

This prospective study was carried out on 42
adult patients with an established diagnosis of UC
for at least six months attending Al-Azhar university
hospital [Damietta], for scheduled follow-up colono-
scopy or with disease activity at the period between
September 2019 to June 2020.

For inclusion criteria, we only included adult
patients with an established diagnosis of UC for at
least six months, who had disease activity, and give
his/her consent to participate in the study after a full
explanation of the study protocol. On the other side,
the patient was excluded if he refused to participate,
uncooperative, clinically unstable, had or suspected
to had colonic perforation, had toxic megacolon,
received inadequate bowel preparation, pregnant
females, and patients with recent myocardial
infarction.

All patients subjected to full inquiry about their
disease history, complete clinical examination
[general, abdominal and per-rectal], laboratory
investigations [complete blood count, coagulation
profile, and acute phase reactants mainly ESR and
CRP], and colonoscopy and bowel ultrasound [done
by single radiologist] of the abdomen with Doppler
mapping.

Colonoscopy was performed on all patients
under sedation, and all findings were recorded. In
detail, an IV line was inserted. All subjects were
examined while conscious under light sedation with
midazolam [Dormecum]. Hyoscine butyl bromide
[ouscopan] was sometimes used as anti-
spasmodic. Per rectal [PR], the examination was
done first in all cases. When the patient is fully
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relaxed, the endoscope was gently inserted into the
anus with an adequate amount of lubricating gel to
ensure smooth insertion and reduce the patient's
discomfort during the endoscope's advance. The
assistant maintains the shaft position while the
endoscopist manipulates the control knobs to avoid
them from slipping back.

Slow advancement of the endoscope is allowed
as long as clear lumen can be seen. Air inflation was
used intermittently to facilitate the passage of the
endoscope. Manipulation of knobs, torque
maneuver, hooking, and external pressure applied
to endoscope through the abdominal wall or
changing the patient position to supine may be
applied to bypass the colon's flexures of acute
bends. Sometimes, it is needed to partially withdraw
the endoscope and re-advanced either to avoid loop
formation or to gain bunkering effect of the colon.
The endoscope was advanced till the ileocecal
valve is reached; that isn't an easy job. The
endoscopic examination was done under the
supervision of the specialist professor. An
endoscopic scoring system for ulcerative colitis was
used Mayo endoscopic sub-scoreBl. [Score O:
Normal or inactive disease. Score 1: Mild disease
[erythema, decreased vascular pattern, mild
friability]. Score 2: Moderate disease [marked
erythema, absent vascular pattern, friability,
erosions]. Score 3: Severe disease [spontaneous
bleeding, ulceration]].

Bowel ultrasound of the abdomen with
Doppler mapping: All Patients were prepared with
fasting six hours before the examination reduces air
in the bowel that may hamper the examination[”l,
Intake of water [1.5-2 liters] in one hour preceding
the examination. In the first phase, using the
conventional grey-scale ultrasonography, the
intestine was scanned with the 2.5-3.5 MHz convex
transducer, which allows the identification of the
involved intestinal segments. The intestinal
exploration could then be done accurately by using
high-resolution ultrasonography at high-frequency
transducers [5-17MHz]. We used high frequency
[5-17 MHz] linear array probes to increase the
resolution and to allow adequate assessment of the
intestinal wall®l. The normal bowel wall's typical
sonographic  appearance consists of five
concentric, alternately echogenic, and hypoechoic
layers that we describe from the lumen outward.
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First, a small echogenic layer is seen that reflects
the superficial mucosal interface. The deep
mucosa, including the muscularis mucosa, is seen
as a second hyperechoic layer. A third hyperechoic
layer is produced by the submucosa and the
muscularis propria interface. The muscularis
propria is seen as a fourth hypoechoic layer. Finally,
the serosa's marginal interface is seen as the fifth
small hyperechoic layer. The average thickness of
the normal gut wall is 2 mm. Wall thickness > 3 mm
is considered abnormal. Also, the presence of
enlarged mesenteric lymph nodes [short axis > 5
mm] was investigated [5l. Doppler ultrasound was
able to visualize "inflammatory hyperemia," which is
considered a fairly reliable sign of active
inflammation. Colonic wall-flow [CWF] is defined as
absence [0] or presence [1] of blood signals at
power Doppler 5],

Data analysis: The collected data was
subjected to statistical analysis by a program called
statistical package for social sciences [SPSS],
version 19, running on a personal desktop computer
with Microsoft Windows operating system. Mean,
median, standard deviation, minimum and
maximum were used to express numerical
variables, while percentages and numbers were
used to express qualitative data. Student “t’ test,
Mann-Whitney “U” test, and Chi-square or Fisher
Exact tests were used to comparing groups
according to the data type. P-value < 0.05 was
considered significant.

RESULTS

This study was conducted on 42 patients with an
established UC diagnosis for at least six months,
irrespective of disease activity and current therapy.
The mean age of studied patients is 30.4 + 8.6
years, males were 16 [38.0%], and females were 26
[62.0%]. Colonoscopy revealed that there were 17
patients [41%] who were endoscopically in
remission [Mayo score 0, 1], 25 patients [59%)] were
in endoscopic activity [Mayo score 2-3]. In addition,
30 patients [72%] had left-sided ulcerative colitis
and 12 patients [28%] had an extensive ulcerative
colitis [Table 1].

There was a statistically significant increase in
WBCs, platelets count, ESR and CRP in patients
with endoscopic activity [Mayo 2.3] compared with
patients of endoscopic remission [Mayo 0, 1]. In
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addition, there was a statistically significant
decrease of hemoglobin concentrations in patients
of endoscopic activity [Mayo 2.3] when compared
with patients of endoscopic remission [Mayo 0,1].
[Table 2].

There was a statistically significant increase in
colonic wall thickness [CWT] in patients of
endoscopic activity [Mayo 2, 3] when compared to
patients of endoscopic remission [Mayo 0, 1]
[6.17£0.74 vs. 2.57£0.24 respectively] [Table 3].

There was a statistically significant change in
colonic wall pattern [CWP] to hypoechogenic or lost
in patients of endoscopic activity [Mayo 2, 3] when
compared to patients of endoscopic remission
[Mayo 0, 1] [32.0% vs. 0.0%]. Similarly, there was
statistically significant increase in presence of
enlarged mesenteric lymph nodes, and Doppler
colonic wall flow in patients of endoscopic activity
[Mayo 2, 3] when compared with patients of
endoscopic remission [Mayo 0, 1] [24%, 72.0% vs
0.0%, 0.0% respectively] [Table 4].

Table [1]: Colonoscopy Characteristics of studied patients

Characteristic Percentage
Disease extent at diagnosis

= Left-sided [E2] 30 [72%)

= Extensive [E3] 12 [28%]

Mayo endoscopic sub-score Remission [1,2]

17 [40.47%)

Active [2,3]

25 [59.52%]

Table [2]: Relation between disease activity and laboratory data of the studied patients

Laboratory findings Mayo 0,1[n = 17] Mayo 2,3 [n = 25] P-value
CRP [mg/][ Mean + SD] 46+2.95 23.6+17.28 0.0001*
ESR [ Mean + SD] 1549.6 38.9420.1 0.0001*
WBCs [x103] / cmm 74117 11.742.1 0.0001*
Hb [ g/d] 13+1.3 11.1£1.3 0.0001*
PLT [x103]/ cmm 286.2+43.6 442+97.5 0.0001*
INR 1.19+.18 1.19+.21 0.973
Table [3]: Colonic wall thickness [CWT] measured by ultrasound among studied groups
Group CWT
Min. Max. Mean + SD. Median P-value
Mayo 0,1 21 3.0 257+ .24 2.6 p <0.001*
Mayo 2,3 4.0 6.4 517+ .74 5.1
Table [4]: Relation between colonoscopy and ultrasound
Ultrasound findings Colonoscopy pattern P-value

Mayo 0,1[n = 17] Mayo 2,3 [n = 25]
Hypoechogenic or lost colonic wall pattern [CWP] 0[0.0%)] 8[32.0%] 0.009*
Enlarged mesenteric 0[0.0%)] 6 [24.0%] 0.09*
Doppler [colonic wall flow] 0[0.0%)] 18[72.0%) <0.001*

DISCUSSION

The current work revealed a significant increase
in acute phase reactant and white blood cells in
patients with disease activity compared to patients
with disease remission. Platelets significantly
increased  while  hemoglobin  concentration
significantly decreased among patients with
disease activity. These results are supported by
Demir et al.l'?l who reported a significant increase
in ESR, CRP, and WBCs in patients of active UC
when compared to patients of remission.
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Comparable results were also reported by Cakal et
al.l3. However, they found no significant increase
in WBCs in active UC patients. Results of the
current work agree with Yesil et al.l'4l, who found a
significant reduction of hemoglobin levels in
patients of active UC. But, they reported a non-
significant difference regarding platelet count. The
disease's inflammatory nature simply explains the
changes observed in acute phase reactants in white
blood cells. Otherwise, variations between previous
studies and the current one in hemoglobin levels
and other CBC parameters could be explained by
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the individual response of each patient and
variations in sample size between different trials.

Ultrasonography is a new modality in applying
instinctual imaging, with no need for specific bowel
preparationl®l. Its advantages include the rapid
evaluation of bowel wall thickness and stratification
that reflects alterations in histopathology in UCI'S1,
The common cut-off value between normal and
pathological wall thickness is typically 3 mmltél,
Visualization of the bowel's vascularization using
power and color Doppler sonography and
visualization of extra-luminal structures are the
second and third advantages of trans-abdominal
ultrasound('.13],

In the current trial, colonic wall thickness
significantly increased in patients with active UC
when compared to patients with UC remission. This
is consistent with Allocca et all®l, who found a
significant increase in CWT in patients of
endoscopic activity.

On the other side, the results of the current work
disagree with Hajiani et al.['”l who found that colonic
mural thickness among new cases of ulcerative
colitis was significantly more than cases who
diagnosed as UC flare up and concluded that
ultrasonography is not an ideal tool for evaluation of
UC patients because its results could be affected by
several factors such as body mass index [BMI] and
region of involvement. Different phases of the
disease included in their study and current work
could explain this controversy.

Current results revealed a significant change in
colonic wall pattern to the hypoechogenic or lost
pattern in patients with active UC compared to
remission [32% vs. 0.0%).Similarly, there was
significant increase in presence of enlarged
mesenteric lymph nodes, and Doppler colonic wall
flow in patients of endoscopic activity versus
remission [Mayo 0, 1] [24%, 72.0% vs 0.0%, 0.0%
respectively]. These results reflected the US's
power to recognize different pathologies and their
association with colonoscopy results. This is in
agreement with previous literature. For example,
Allocca et al. I¥ found a significant change in CWP
to the hypoechogenic or lost pattern in [29%] of
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patients with endoscopic activity when compared to
remission [0%]. They also reported chronic wall flow
in [66%] of patients with endoscopic activity,
compared to none in patients in remission, and
lymph node enlargement was observed in 23% of
endoscopic activity. In contrast, no enlargement
was found in patients with remission. In addition,
Bezzio et al.l'8 reported that alteration of bowel wall
echo pattern, loss of haustra coli, and especially
BWT of more than 3 mm has been strongly
correlated with C-reactive protein values and the
endoscopic score.

Our results also agree with Calabrese et
al."®lwho reported that Mesenteric lymph nodes are
another nonspecific sign of intestinal inflammation
that may be seen during active disease and chronic
intestinal inflammation.

Finally, Kinoshita et all?0 concluded that
transabdominal US might be a useful modality to
evaluate UC, as there was moderate concordance
between ultrasound and colonoscopy. The US
being radiation-free and non-invasive modalities is
an advantageous tool and could be used as a
screening tool like computed tomography and
magnetic resonance imaging to assess disease
activity.

In short, the results of the current work
highlighted the potential beneficial role of trans-
abdominal ultrasound in the diagnosis of ulcerative
colitis. It could be used as a screening tool for rapid
diagnosis or follow up of treatment.
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