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ABSTRACT

The use of intestinal ultrasound (IUS) in the clinical assessment of intestinal disorders remains in its infancy in North America. We
present a case in which IUS was used as a complement to Crohn’s disease treatment in a 19-year-old man. After endoscopy and
diagnosis, IUS was employed alongside other investigations to elucidate the extent of disease activity. It allowed identification and
monitoring of complications such as free fluid and mucosal inflammation. IUS provided a marker of disease activity, even during
apparent clinical remission. This case demonstrates that IUS can enhance disease monitoring and inform direction of therapy.
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INTRODUCTION

Intestinal ultrasound (IUS) has been employed in Europe to assist in the clinical assessment of inflammatory bowel diseases.1

However, in North America, this practice remains in its infancy. Despite limitations assessing the proximal small bowel and rectum,
IUS is more sensitive and specific (85%, 91%) thanmagnetic resonance imaging (80%, 82%) and computed tomography (CT) (81%,
88%) in detecting Crohn’s disease (CD) activity in more accessible areas.2 It surpasses both in convenience, availability, safety, and
cost-effectiveness.1

IUS assessment of CD includes numerous disease markers. Thickening of the intestinal wall can indicate pathology, with abnormal
measurements being.3 mm in either the small or large bowel.3 Loss of bowel wall stratification, mesenteric change (fat stranding),
and lymphadenopathy are markers of local severity.1,3 Hypervascularity correlates to greater disease activity, scored with increasing
severity from 0 to 3 on the modified Limberg scale.4 IUS can also evaluate submucosal disease complications including fistulas,
strictures, and free fluid.3,5

IUS provides real-time information regarding motility and luminal diameter.1,5 It assesses response to treatment not visible on just
one endoscopy, such as transmural healing, determining disease recurrence or remission.6 This case provides an example of IUS
complementing CD treatment to enhance disease monitoring and inform direction of therapy.

CASE REPORT

A 19-year-old man presented with a fecal calprotectin of 3,010 mg/g (reference 0–100 mg/g), C-reactive protein of 19.7 mg/L
(reference 0.0–7.0 mg/L), 6 months of 8 bloody bowel movements (BMs) per day, and significant weight loss. He had no findings on
abdominal examination, nor extraintestinal manifestations of inflammatory bowel disease. Initial colonoscopy found aphthous
ulcers throughout the sigmoid, descending, and transverse colon. The ascending colon and cecumdemonstrated erythema, friability,
nodularity, and thickened mucosa. He had severe terminal ileitis diagnostic of Crohn’s ileocolitis (Figure 1).

Biopsies demonstrated noncaseating granulomas. With prednisone, his symptoms largely resolved by his 2-week follow-up. The
patient also endorsed weight gain. He was tuberculosis negative, hepatitis C negative, and hepatitis B immune. Azathioprine
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maintenance therapy started at 50mg daily, shortly increased to
150 mg. At 8 months, he was in clinical remission. He had not
been completing regular bloodwork, and the importance of
regular bloodwork was reiterated.

At 1 year, a follow-up IUS was performed. JW was hesitant
with follow-up imaging or endoscopy; thus, IUS was offered as
an alternative. Clinically, he had 2–3 daily semi-formed BMs,
with no stool sample provided. No extraintestinal symptoms,
bleeding, or obstructions. On IUS, the right lower quadrant
demonstrated free fluid, not in-keeping with an organized
abscess (Figure 2). The terminal ileum remained inflamed
along segments totaling approximately 10 cm. Wall thickness
was 5 mm, with a modified Limberg vascularity score of 2/3
(Figure 3). These IUS findings suggested active transmural

disease, and the patient was transitioned to adalimumab
without the need for CT, magnetic resonance imaging, or
follow-up colonoscopy. With IUS-guided biologic therapy,
the goal was to spare steroid use while inducing deep re-
mission. There was no repeat calprotectin at this time.
C-reactive protein a few weeks prior was 1.3 mg/L, which did
not appear to be a reliable reflection of disease activity.

After 3 months, BMs had decreased to 1–2 formed per day.
He did endorse 1 episode of a possible partial bowel ob-
struction. On repeat IUS, the free fluid in the right lower
quadrant resolved (Figure 4). Terminal ileum thickness de-
creased to 2.8–3.1 mm, with a modified Limberg of 0/3
(Figure 5). There was some recovery of wall stratification
consistent with healing. The plan was to wean azathioprine as
findings indicated a response to adalimumab. Fecal calpro-
tectin was 16 mg/g. As per patient preference, no repeat en-
doscopy was planned.

DISCUSSION

IUS provides useful clinical information that is affordable, re-
producible, and noninvasive.1,7,8 Patients prefer not to have
invasive tests that require bowel preparation.3,7 In conjunction
with clinical acumen, IUS can inform treatment decisions such
as evaluating response to biologics.1 It is radiation-free, making
repeated imaging safer than CT.9

IUS can directly monitor disease activity, even in apparent
clinical remission.3,4 Its ability to provide information about
transmural inflammation is invaluable in a target-to-treat
model.5,8,10 As in this case, IUS alongside investigations like
fecal calprotectin more accurately reflects disease activity.
Fecal calprotectin provides an objective measure of activity,

Figure 1. Initial colonoscopy demonstrating severe terminal ileitis
diagnostic of Crohn’s ileocolitis.

Figure 2. On follow-up intestinal ultrasound at 1 year, the right lower quadrant demonstrated free fluid (green arrow).
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Figure 3. On follow-up intestinal ultrasound at 1 year, wall thickness of the terminal ileum was 5 mm (green arrow) with a modified Limberg
vascularity score of 2/3.

Figure 4. On repeat intestinal ultrasound 3 months later, the free fluid in the right lower quadrant resolved (green arrow).

Figure5.On repeat intestinal ultrasound3months later, wall thickness of terminal ileumwas 2.8–3.1mm(green arrow)with amodified limber
vascularity score of 0/3.
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while IUS directly visualizes the extent of it.8,11 This can
provide a comprehensive picture for patient follow-up, re-
ducing endoscopy frequency.8

The goal in IUS is standardizing reporting and education. A
panel of gastroenterologists and radiologists determined ideal
components of a disease activity index for CD.12 These included
wall thickness, vascularity, wall stratification, and fat strand-
ing.12 Standardizing reporting is essential for a universal disease
activity index.

Unlike Germany and Italy, there is little opportunity for
formal IUS training in countries like Canada.8 However,
some courses are available through the International Bowel
Ultrasound Consortium. With limited practice, concerns are
raised about clinician technical skill and accurate in-
terpretation of IUS.13 This can be mitigated through practice
volume. Studies note a 150–200 scan minimum before
trainees acquire sufficient diagnostic skill.13,14 There is evi-
dence that increased experience affords a clinician the pro-
ficiency to employ IUS in practice.13,14 Thus, clinicians
should strive to incorporate IUS alongside clinical exami-
nation whenever possible.

The role of contrast in IUS is controversial. A comparison
of contrast-enhanced IUS to standard IUS in 17 patients with
CD found each yielded similar findings.15 However, a different
study comparing 37 patients with mild or severe CD demon-
strated that contrast-enhanced IUS may be superior at differ-
entiating between the two.16 Another study noted increased
detection of bowel strictures with contrast.17 Contrast-
enhanced IUS merits further investigation.

IUS can detect life-threatening CD complications such as bowel
perforations, expediting more invasive imaging.18 It can also
pinpoint early signs of bowel perforations like free air, facili-
tating early surgical intervention.19 Further uses, such as in
ulcerative colitis, are being implemented.20 Benefits including
efficient resource delegation and real-time information on
treatment efficacy apply in ulcerative colitis, as well.20

In summary, this case supports the utility of IUS in managing
CD. IUS enhances disease monitoring and can inform treat-
ment. It has potential as a tool in directing therapy in CD and
beyond.
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