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DESCRIPTION:

METHODS:

In the past 3 years, the use of intestinal ultrasound (IUS) for monitoring inflammatory bowel
disease in clinical practice has grown substantially in the United States. This American
Gastroenterological Association (AGA) Institute Clinical Practice Update (CPU) aims to review
the available evidence and guidance regarding the role of intestinal ultrasound in inflammatory
bowel disease care.

This CPU was commissioned and approved by the AGA Institute Clinical Practice Updates
Committee (CPUC) and the AGA Governing Board to provide timely guidance on a topic of high
clinical importance to the AGA membership and underwent internal peer review by the CPUC
and external peer review through standard procedures of Clinical Gastroenterology and Hep-
atology. This expert commentary incorporates important and recently published studies in this
field, and it reflects the experiences of the multidisciplinary group of authors composed of adult
and pediatric gastroenterologists.
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nflammatory bowel disease (IBD), comprising

Crohn’s disease (CD) and ulcerative colitis (UC), is a
chronic disorder characterized by gastrointestinal
inflammation that can lead to significant morbidity,
including bowel obstructions, fistulas, and cancer.’ The
primary treatment goal in IBD is to reverse endoscopi-
cally visible inflammation to support long-term clinical
remission and avoidance of IBD complications.” Because
clinical remission does not always correlate with endo-
scopic healing and frequent endoscopies can overburden
patients, inflammatory biomarkers such as fecal calpro-
tectin (FC) and C-reactive protein are often used to guide
treatment.” Yet stool or blood collection for biomarker
measurement can be challenging to access. Thus, alterna-
tive noninvasive objective indicators of gastrointestinal
inflammation are sorely needed.

Intestinal ultrasound (IUS) has emerged as a valuable
tool for objectively assessing and monitoring IBD activ-
ity. IUS offers a noninvasive, radiation-free alternative to
endoscopies and biomarkers through real-time, high-
resolution examination of the bowel wall, mesentery, and
adjacent structures. IUS has been used to guide IBD care
for over a decade in Europe and its adoption in the

United States is rapidly rising. IUS has gained acceptance
in IBD care for its ability to visualize disease activity and
complications at the point of care, facilitating timely
treatment adjustments and clinical decision-making. We
aim to address IUS techniques, its current clinical use,
and how it addresses barriers to delivering 1US-driven
care for patients with IBD.

Intestinal Ultrasound Technique

Equipment required to perform IUS includes a high-
resolution ultrasound system, a low-frequency convex
transducer, and a high-frequency linear transducer

Abbreviations used in this paper: AUC, area under the receiver operating
characteristic curve; BWT, bowel wall thickness; CD, Crohn’s disease; Cl,
confidence interval; CTE, computed tomography enterography; FC, fecal
calprotectin; IBD, inflammatory bowel disease; IBUS, International Bowel
Ultrasound Group; IUS, intestinal ultrasound; MRE, magnetic resonance
enterography; OR, odds ratio; UC, ulcerative colitis; VCE, video capsule
endoscopy.
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capable of assessing color Doppler signals. Traditional
IUS is a transabdominal examination of the colon and
small intestine performed without bowel preparation,
fasting, or intravenous or oral contrast. A detailed
discussion of contrast ultrasound modalities, which
can optimize the detection of intestinal strictures and
differentiate intra-abdominal phlegmons and ab-
scesses, is beyond the scope of this CPU.* IUS for IBD is
conducted with an initial global assessment of the
bowel with the convex transducer, followed by an
evaluation using the linear transducer to assess dis-
ease activity (Figure 1), although a linear transducer
alone is often adequate in patients with a small body
habitus and children.” The primary measure of disease
activity includes bowel wall thickness (BWT) and
bowel wall hyperemia using color Doppler signal.® The
presence of inflammatory mesenteric fat, loss of bowel
wall stratification, and surrounding lymphadenopathy
can indicate more severe disease. Finally, IUS can
identify intestinal complications such as strictures,
fistulae, sinus tracts, phlegmons, and abscesses. [US
was shown to be accurate in detecting both small in-
testinal and colonic inflammation. However, it has less
accuracy in defining the location of disease in the mid
to proximal small bowel, the length of disease
(particularly beyond 10 ¢cm), and proximal small bowel
and rectal inflammation.”
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Figure 1. Graphical representation of the bowel wall layers as seen on IUS and key IUS features of active disease.
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Comparison of IUS to Alternative
Imaging Modalities

Several imaging modalities support assessing disease
activity and complications in IBD, summarized in Table 1.
Magnetic resonance enterography (MRE) and computed
tomography enterography (CTE) are the cross-sectional
imaging modalities of choice to assess small intestinal
disease activity in CD. IUS, performed by well-trained
practitioners, is comparable in accuracy to MRE and CTE
for defining disease activity of the ileum, with several
practical advantages. IUS does not require oral or intra-
venous contrast and can be performed in gastroenterology
clinics to inform shared decision-making and real-time
treatment changes while avoiding additional appoint-
ments, a clear benefit compared with ultrasound per-
formed in the radiology suite. Its lack of radiation emission
is also an advantage over CTE. Ultrasonography is
operator-dependent, but studies in IUS show moderate to
excellent inter-observer reliability.”” Changing clinical
practice to incorporate IUS and implementing IUS findings
in multidisciplinary clinical decision-making without
additional imaging studies will require time and experi-
ence. MRE and IUS demonstrated similar accuracy for
assessing disease activity in the terminal ileum in newly
diagnosed or clinically active patients with CD in a multi-
center randomized trial. These findings suggest that both
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Table 1. Comparison of Imaging and Endoscopic Modalities in Assessing Disease Activity In IBD

Procedure Preparation Procedural risk Cost Limitation
Intestinal Ultrasound None None $ m Limited visualization of the
stomach, esophagus, and
rectum
m No ability for interventional
procedure
m Exam may be limited by body
habitus and overlying bowel gas
MR-Enterography m Oral contrast m Contrast-related allergies $$$ @ Lower sensitivity for proximal
m |V contrast m Claustrophobia-related small bowel disease
m Fasting required discomfort compared with EGD and VCE
m Lower sensitivity for colonic
disease compared with
ileocolonoscopy and IUS
m No ability for interventional
procedure
m Weight limitations
CT-Enterography m Oral contrast m Contrast-related allergies $$ m No ability for interventional
m |V contrast m Radiation exposure procedure
m Fasting required
Video Capture Endoscopy m Optional bowel prep  m Capsule retention $5 m High sensitivity for smaller
(VCE) m Fasting required lesions may be non-specific
m No ability for interventional
procedure
m Limited by ability of patient to
swallow pillcam
Esophagogastroduodenoscopy m Full bowel preparation m Bowel perforation $55% m No small intestinal evaluation
(EGD) and lleocolonoscopy g Fasting required m Hemorrhage proximal to terminal ileum
m Sedation/anesthesia m Infection m Limited assessment in stenotic
m Sedation-related risks (hypo- disease

tension, laryngospasm)

Increased risk in setting of

cardiovascular comorbidities

CT, Computed tomography; EGD, esophagogastroduodenoscopy; IV, intravenous; MR, magnetic resonance; IUS, intestinal ultrasound; VCE, video capture

endoscopy

MRE and IUS are valid first-line tools for CD activity
assessment.'” In a sub-study of 38 patients who underwent
serial IUS, interobserver agreement for small bowel disease
activity was 82% (kappa coefficient [«], 0.64 and 0.61 for
new diagnosis and clinical relapse, respectively). This
interobserver agreement is higher than serial MRE (inter-
observer agreement, 69%; «, 0.36 and 0.56 for new diag-
nosis and clinical relapse, respectively).'** Further, meta-
analysis data shows that IUS, MRE, and CTE have compa-
rable accuracy for detecting IBD-related complications such
as fistula, stricture, and abscesses.'> The advantages of
ileocolonoscopy and video capsule endoscopy (VCE) over
IUS are their ability to directly visualize intestinal mucosa
for inflammation or other pathology. However, ileocolono-
scopy and VCE are more time-intensive and expensive than
IUS. Further, while ileocolonoscopy is preferred over VCE
and IUS when biopsies or dilations are necessary, they often
require sedation, and examination is limited to the terminal
ileum and colon. Although several scoring systems have

been developed to standardize reporting IUS results, none
are regularly used in clinical practice.

Applications of IUS in Clinical Care

There are multiple clinical roles for IUS. First, IUS can
be used as a screening tool, akin to FC, to rule out IBD in
the appropriate clinical context. Further, positive 1US
findings (increased BWT or hyperemia) can help expe-
dite ileocolonoscopy for IBD diagnosis confirmation. For
example, in patients with CD, postoperative IUS showing
a BWT >3 mm in the neo-terminal ileum or adjacent
colon combined with an FC >50 ug/g detects CD recur-
rence with a positive predictive value of 74% (95%
confidence interval [CI], 63%-84%) and a negative pre-
dictive value of 71% (95% CI, 42%-92%)."* Second, IUS
can be used to monitor disease activity and facilitate
timely treatment adjustment.’”
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IUS is especially valuable in special IBD populations,
such as pregnant patients, patients with serious
comorbidities, and obese patients. First, IUS is an
effective option for recognizing flares and monitoring
treatment response in pregnant patients where avoid-
ing the radiation of CTE or the sedation for ileocolo-
noscopy is ideal. In fact, [US demonstrates a moderate-
to-strong correlation with clinical activity and FC in
pregnant patients with a sensitivity of 84% and a
specificity of 98%.'® Further, the colon and terminal
ileum can be effectively visualized in the third
trimester of pregnancy in up to 92% of cases.'” Second,
IUS can play a key role for patients with serious
comorbidities such as renal failure who may be high
risk for sedation-related complications during colo-
noscopy and cannot receive intravenous contrast
for a CT or MR. Although IUS image quality may be
limited in obese patients, a recent study showed no
significant difference in IUS findings by weight for pa-
tients with IBD.'® As such, obesity does not preclude
image quality.

Crohn’s Disease

Several studies have demonstrated that treatment
response indicated by improvement or resolution of 1US
findings can be identified within 3 months of biologic
therapy initiation in CD.'®19 Further, treatment failure
can be predicted in patients with CD who have a higher
baseline BWT, as these patients were 42% less likely to
achieve transmural healing 1 year after treatment initi-
ation independent of the type of therapy.'® In a recent
randomized trial comparing a treat-to-target approach
with standard of care in patients with CD receiving
ustekinumab, the first to incorporate IUS as an outcome
measure, sonographic response (defined as a reduction
in BWT of >25%) and transmural healing (defined as
normalization of all [US parameters) were seen in 46.3%
and 24.1%, respectively, at 48 weeks.?° Lack of sono-
graphic response at week 4 also predicted poor week 48
endoscopic response with a negative predictive value of
73%.°° To confirm these findings, in a single-center
study of 31 adults with CD initiating anti-tumor necro-
sis factor treatment, patients with a 4- to 8-week post-
treatment reduction in BWT of at least 18% were 10
times as likely to achieve a week 12 to 32 endoscopic
response than patients who did not achieve BWT
reduction.”’

Ulcerative Colitis

IUS is also accurate in indicating and predicting
treatment response in UC. In one prospective multi-
center study of 224 patients with active UC, normali-
zation of the BWT was visualized as early as 2 weeks
after treatment change.”” In a study of patients with
UC initiating tofacitinib, an absolute BWT of <2.8 mm
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was predictive of week 8 endoscopic remission
(sensitivity 73%, specificity 100%, area under the
receiver operating characteristic curve [AUC], 0.87
[95% CI, 0.74-1.0]). A 32% reduction in BWT similarly
predicted week 8 endoscopic response with a sensi-
tivity of 71%, specificity of 90%, and AUC of 0.87 (95%
CI, 0.74-1.0).*® Further, hospitalized patients with
acute severe UC with a >20% reduction in BWT within
48 + 24 hours after intravenous corticosteroid initia-
tion were more likely to achieve endoscopic response
(odds ratio [OR], 22.6; 95% CI, 4.2-201.2) and avoid
rescue treatment with a biologic (OR, 6.3; 95% CI,
1.4-33.5) compared with patients without a >20%
reduction in BWT.** Although the evidence for the role
of IUS in patients with active UC is growing, there is
still a gap in research on its role in patients with UC in
remission.

Patient Experience and Diversity, Equity,
and Inclusion Considerations

IUS provides a patient-centered approach to care.
Although patients with IBD are willing to undergo inva-
sive testing with ileocolonoscopy when their gastroen-
terologist requires it, qualitative research data has
shown that they prefer noninvasive monitoring options,
such as IUS.?” In patients with IBD offered IUS-driven
care vs standard care, patients who received 1US and
had active disease were more confident making informed
decisions about managing their disease than patients
receiving standard care.®! Further, once widely available,
point-of-care IUS can improve access to care and treat-
to-target monitoring for patients in rural and under-
served areas, who face challenges scheduling, finding
dependent care, or driving to CTE, MRE, or ileocolono-
scopy appointments, which could also address barriers
to equitable care.

IUS and Environmental Sustainability

As it becomes more important to prioritize environ-
mental sustainability, integrating IUS into clinical care
can limit health care-related waste. IUS requires fewer
plastic and paper supplies than colonoscopy or MRE,
reducing environmental waste (eg, oxygen tubing, cath-
eters, plastic cups, forceps). In IUS, the use of non-
reusable plastic is limited to the gel bottles required to
obtain images. Therefore, I[US may move IBD care in a
more sustainable direction.

IUS Training and Implementation

The development of an institutional IUS program
begins with equipment selection. Identifying an in-
stitution’s specific clinical need is paramount in choosing
the ideal ultrasound system. Budget allocation,
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portability, necessary software sophistication, trans-
ducer variety, machine durability, user-friendliness, and
image resolution all demand careful consideration. Full-
scale ultrasound systems, such as those used by the
radiology departments, offer advanced features, high
resolution, customization options, and a broad array of
transducers, albeit with the drawback of bulkiness.
Smaller, portable, or hand-held systems are budget-
friendly and have a lesser footprint but limited resolu-
tion and functionality. The selection of an appropriate
image storage system is vital for tracking IUS studies.
Some institutions use local hard drives with DICOM
reader software, offering accessibility but at the cost of
limited storage space. Institutional servers are budget-
friendly and allow widespread access and integration
with electronic health records. Cloud-based solutions
provide vast storage but are expensive and require
consideration of HIPAA compliance.

The integration of IUS into clinical practice can take
diverse forms. One common approach involves sched-
uling 2 consecutive appointments on the same day. Here,
the gastroenterologist conducts the IUS before a clinic
visit, and the results are shared promptly with the
treating physician. An IUS examination can also be per-
formed during a clinic visit with an [US-trained clinician
to inform subsequent treatment strategies. An alterna-
tive approach involves establishing a standalone 1US
clinic where health care professionals refer their pa-
tients. Each model has implications for billing and ne-
cessitates careful consideration of local clinical
workflow. Although specific Current Procedural Termi-
nology codes for IUS are not yet available, other codes
can be used (eg, 76705 - limited abdominal ultrasound).
Detailed guidance on billing, availability of Current Pro-
cedural Terminology codes, and documentation tem-
plates are available elsewhere.®*

Although not universal, radiologists with expertise
in IUS can be utilized to support IBD monitoring in
patients who do not need point-of-care testing. How-
ever, for gastroenterology providers, proficiency in [US
can be acquired through comprehensive training. At the
time of publication, there is yet to be an official United
States-based certification for IUS for gastroenterolo-
gists. However, groups such as the International Bowel
Ultrasound Group (IBUS) offer a program for IUS
training and certification. For example, the IBUS certi-
fication process comprises 3 modules. Module 1 in-
volves an intensive introductory course, providing
fundamental knowledge and hands-on experience with
simulators and actual patients. Module 2 entails hands-
on training with at least 40 patients at a certified IBUS
training center. Module 3 includes an advanced work-
shop and a final exam, ensuring thorough expertise in
the field. In the future, national organizations may
require maintenance of certification to ensure skills are
up to date.
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Limitations of IUS

Despite its versatility, IUS does have limitations.
Considering the limited width of view provided by the
transducers, precise measurement of length of disease is
difficult in extensive small bowel CD. In these circum-
stances, MRE provides more details on extent of disease
deeper pelvic structures. Overlying bowel gas may also
obscure the proximal (duodenal) disease, and rectal
disease may be difficult to visualize without a distended
bladder. Further, IUS is not a advised modality for
dysplasia surveillance. For these reasons, endoscopy or
flex sigmoidoscopy is the most reliable way to assess
mucosal disease activity of the duodenum and rectum
and dysplasia surveillance.

Conclusions

IUS has the potential to transform our current
approach to diagnosis and monitoring of patients with
IBD. IUS objectively identifies treatment response, sup-
porting a treat-to-target approach to IBD care. It can
facilitate timely treatment adjustment and improve ac-
cess to objective indicators of disease activity for special
populations, such as pregnant patients, patients with
comorbid serious diseases, and obese patients. Although
IUS has some limitations, the value of IUS in diagnosing
and monitoring IBD is comparable to established cross-
sectional imaging modalities such as MRE and CTE.
Although most IUS studies published to date are single-
center, a few large multicenter projects were recently
published, and more are underway. Current efforts to
integrate IUS into IBD clinical practices focus on training
gastroenterologists to facilitate increased adoption of IUS
in day-to-day practice. In the future, training Advanced
Practice Providers could benefit patients, especially if
their primary focus is patients with IBD. Efforts are un-
derway to incorporate transmural healing as endpoints
for remission into IBD clinical trials.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
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