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Abstract

Purpose of Review: Intestinal ultrasound (1US) is a non-invasive, accurate, and well-tolerated
tool that provides real-time assessment of inflammatory bowel disease (IBD) activity and is
therefore an ideal monitoring tool. This review describes the evolving role of IUS in each phase of
clinical management of IBD.

Recent Findings: Accumulating evidence has demonstrated that 1US is an excellent tool for the
assessment of suspected IBD, with a very high negative predictive value. It accurately assesses
disease activity, disease complications, and in the pre-treatment phase, provides a benchmark for
subsequent follow-up. IUS can detect early therapeutic response and correlates well with other
established monitoring modalities with arguably superior predictive capabilities and ability to
assess a deeper degree of remission, transmural healing (TH).

Summary: IUS has a crucial role in the management of IBD and has ushered in a new era
of monitoring with more rapid evaluation and the opportunity for early optimization, deeper
therapeutic targets, and improved outcomes.
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INTRODUCTION

The evolution of inflammatory bowel disease (IBD) care has shifted from reactive
to proactive management with frequent surveillance for disease relapse in order to
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prevent complications. This transition has been dependent on the development of
effective treatments, objective measures of disease control, and demonstrating that disease
modification and improvement of long-term outcomes is achievable.

Intestinal ultrasound (1US) is a non-invasive, accurate, reproducible, well-tolerated, and
patient-preferred monitoring tool. [1,2] Its tolerability, affordability, and non-invasive

nature allows for repeatability throughout various phases of care. Notably, IUS is highly
sensitive to changes that occur in response to therapy, which improves prognostication

and outcomes. [3,4] When compared to other cross-sectional imaging, 1US has been

shown to be highly comparable to CT and MR in detecting disease activity and disease
related complications [5], with the added advantage of real-time results, and the additional
advantage of direct visualization of bowel motility. Moreover, IUS is primarily performed by
Gastroenterologists and IBD specialists, which reduces the time to medical decision-making,
expedites disease remission [6], and enhances patients’ knowledge of their disease and their
ability to participate in shared decision-making. [2,7] This review describes the clinical
application of IUS in all phases of IBD management.

WHAT IS INTESTINAL ULTRASOUND AND HOW IS IT PERFORMED?

IUS is an imaging technique that utilizes emitted sound waves to produce images of

small and large bowel based on their different refractive echoes. IUS is able to detect

bowel inflammation and disease-related intramural and extramural complications. No bowel
preparation is necessary, and the patient can be fasting or in a post-prandial state. However,
for increased sensitivity of detection of small bowel lesions, Small Intestine Contrast-
Enhanced Ultrasonography by oral Contrast (SICUS) can be performed, which requires
consumption of polyethylene glycol (250 to 800 ml) 20 to 40 minutes before the IUS
examination. [8-10]

IUS should be performed in a dimmed room with the patient lying flat in a supine position.
It is recommended to start the examination using a low frequency curvilinear probe for
deep visualization of the bowel and potential penetrating complications, followed by an
examination using a linear, high frequency probe for a detailed assessment of the bowel
wall. Color Doppler examination of each bowel segment for assessment of hyperemia. The
examination begins by visualizing three landmarks in the right or left lower quadrant of the
patient: the iliopsoas muscle laterally, the iliac vessels medially, and the crest of the iliac
bone inferolaterally. [11] Once these landmarks are identified, the terminal ileum (if the
examination starts on the right lower quadrant) or the sigmoid colon (if the examination is
begins on the left lower quadrant) will lie immediately superiorly to the landmarks. (Figure
1) The examination should be systematic in its evaluation of each colonic segment and the
terminal ileum, and also include the evaluation of the more proximal ileum and jejunum.
The rectum can also be evaluated by this transabdominal approach, however, the sensitivity
of detecting inflammation in this location by a transabdominal approach is lower that than
when performing transperineal ultrasound (TPUS). [12]

There are several parameters indicative of inflammation that can be assessed by 1US. The
bowel wall is comprised of 5 layers, which alternate between hyperechoic and hypoechoic
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sonographic appearances. The first layer is the hyperechoic mucosal-lumen interphase,
which is not a true bowel layer. This is followed by a hypoechoic mucosal layer (muscularis
mucosa), followed by a hyperechoic submucosal layer, a hypoechoic muscularis propria
layer, and lastly, a fifth hyperechoic serosal layer. The bowel wall thickness (BWT) is
measured from the mucosa-lumen interface to the muscularis propria-serosa interface.
(Figure 1) The most important parameter for the assessment of bowel inflammation is
BWT. [13] The BWT should be assessed in each bowel segment in both longitudinal and
cross-sectional planes with at least two measurements each. [14] A normal adult bowel

wall (both small bowel and colon) measures 3 mm or less. BWT >3 mm is suggestive of
inflammation with a sensitivity of 89% and specificity of 96% [15], while in the rectum, 4
mm or greater is suggestive of inflammation. [16] The second parameter assessed by 1US

is hyperemia, as assessed by Color doppler, which is a measure of increased vascularization
of the bowel wall. The inflamed bowel may have hyperemia ranging from spot-like focal
signals of hyperemia to coalescing stretches and confluence of Doppler signal; in the

most severe cases of inflammation Doppler signals will extend beyond the bowel wall

and into the mesentery. [17,18] It is commonly graded as per the modified Limberg score.
[17] (Figure 1) Additional parameters associated with bowel inflammation include loss

of the bowel wall stratification, increase in mesenteric inflammatory fat surrounding the
bowel (hyperechoic areas surrounding the bowel), as well as lymphadenopathy [19] Other
transmural and intramural complications can be visualized by IUS, including strictures,
fistulas, and abscesses. [20-23] Unique to 1US, peristaltic activity and luminal diameter can
be visualized and this is particularly important in the assessment of strictures [24], for which
elastography can also be performed as part of the IUS examination to aid in the evaluation of
the fibrotic burden of a stenotic lesions. [20-23,25,26]

THE ROLE OF INTESTINAL ULTRASOUND IN IBD DIAGNOSIS AND PRE-
TREATMENT ASSESSMENT

IUS at the Time of Diagnosis

The diagnosis of IBD requires endoscopic and histologic confirmation. IUS has a high
negative predictive value NPV) and a sensitivity and specificity for diagnosis of CD of
79.7% and 96.7%, respectively. [27] For patients with established CD who undergo initial
assessment, the sensitivity and specificity of IUS is 89% and 94.3%, respectively. [28] The
most recent ECCO-ESGAR guidelines recommend MR enterography (MRE) and IUS as
first-line modalities for assessment of small bowel disease in newly diagnosed CD, due to
their comparable accuracy, lack of ionizing radiation, and the ability to assess the entire
bowel. [29] In colonic inflammation, 1US has a significantly greater sensitivity for detecting
the presence of disease compared to MRE in newly diagnosed patients (67% vs 47%), and
is even more beneficial in patients with an established diagnosis who experience disease
relapse. IUS has an overall superior ability in assessing disease extension in the colon and
ileum (with exception of the rectum), and MRI is superior to 1US for localization of disease
in the jejunum and proximal ileum (89% vs 73%). [30]
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IUS for Pre-Treatment Assessment

In the pre-treatment phase of disease activity, assessment of baseline IUS parameters to
document disease activity and disease extent are of great value for subsequent assessment
of therapeutic response. [31] The pooled sensitivity and specificity of IUS in detecting
disease activity in CD is 85% (95% CI 79-89%) and 91% (95% CI 87-95%), respectively.
The magnitude of IUS changes in response to therapy have been shown to have a high
correlation with endoscopic and histologic disease activity. [20] Identifying disease extent
is vital for assessment of therapeutic response. Using endoscopy as a reference standard,
IUS has a sensitivity of 86% (95% CI 83-88%) and specificity of 94% (95% CI 93-95%)
in detecting disease extent in both small and large bowel CD [20], although accuracy is
lower in the jejunum and rectum. [32] IUS can also assist in clarifying disease phenotypes
in CD, which would often guide therapeutic decisions. The pooled sensitivity of fistula
detection is 74% (95% CI 67—-79%) and specificity of 95% (95% CI 91-97%) [20], and for
abscess detection the pooled sensitivity and specificity is 84% (95% CI 79-88%) and 93%
(95% CI1 89-95%), respectively. These results are highly comparable to both CT and MR
performance. [22,33,34] Notably, areas that are difficult to assess by IUS were not included
in these studies, which include the stomach, duodenum, the distal sigmoid, rectum and ileal
loops in the deep pelvis. Using a reference standard of surgery, 1US has high diagnostic
accuracy for detection small bowel stenosis with a sensitivity of 80% and specificity >90%,
which is highly comparable to CT and MR. [20]

IUS for Prognostication

A number of studies have demonstrated the ability of IUS to predict outcomes. Increased
BWT =7 mm, hyperemia, stenosis, and loss of bowel wall stratification are independent
predictors of a complex disease course as characterized by need for steroids, treatment
escalation, hospitalization, and/or surgery. [35,36] Identification of fibrosis by elastography
[37] and lack of improvement in BWT has also been shown to predict need for surgery.
[33,38] A recent publication from Milan demonstrated higher accuracy of predicting
colectomy in patient with UC when evaluating transmural inflammation severity using the
Milan Ultrasound Criteria (MUC) as compared to the Mayo endoscopic score (MES) with
the area under the curve (AUC) for the MUC and MES being 0.83 vs 0.71, respectively, with
an MUC cut-off score of 7.7 predicting colectomy. [39]

THE ROLE OF INTESTINAL ULTRASOUND IN MONITORING THERAPEUTIC
RESPONSE

Given the discrepancy between clinical symptoms and disease activity in IBD, it is now
standard of care to combine patient reported outcomes with objective measures for the
assessment of response to therapy. [40] A treat-to-target approach that incorporates this
strategy has been proposed, but is limited by the tolerability, accuracy, and repeatability
of traditional monitoring modalities. In the Selecting Therapeutic Targets in Inflammatory
Bowel Disease (STRIDE-II) consensus statement, IUS is recognized for revolutionizing
disease monitoring, due to its the ability to assess for disease activity throughout the entire
bowel, its repeatability, as well as its ability to assess for transmural healing (TH). [41]
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The response rate by IUS has been shown to be comparable to rates of response assessed by
endoscopy and MRE. [31] Sonographic response in both CD and UC is defined as either: 1)
A reduction of BWT by more than 25%, 2) a reduction in BWT of >2 mm, or 3) a reduction
of BWT of 1 mm or more and one point of color Doppler signal reduction. [31] Sole
reduction of one color Doppler signal (CDS) point in the absence of reduction in BWT does
not correlate with improved outcomes and is insufficient to consider as therapeutic response.
[31,42] It is recommended that sonographic response be assessed in all bowel segments and
that disease complications (such as abscesses, and strictures) be identified and documented
accurately prior to treatment initiation. In a recent systematic review and expert consensus,
sonographic response is recommended to be assessed in both UC and CD within 14 +/- 2
weeks of treatment initiation, and again between weeks 26-52. [31]

Although response rates to therapy in IBD are dependent on a number of factors including
the therapeutic mechanism of action (MOA), IUS can detect therapeutic response within
days to weeks of treatment initiation, and in UC possibly earlier than in CD. The
TRUST&UC Study, an observational study of 42 German IBD centers of 242 patients with
UC, demonstrated sonographic normalization of BWT in nearly half of patients within two
weeks of treatment initiation. [3] In a sub-analysis of the TRUST&UC study of patients
receiving anti-TNF therapy, reduction in BWT was demonstrated at week 6 from treatment
initiation [43]. In another study of patients with UC receiving vedolizumab, BWT reduction
was noted at week 14. Synthetic small molecules and corticosteroids have been noted to
elicit sonographic responses at even earlier time points. In a study by de Voogd et al of
patients with UC receiving tofacitinib, reduction in BWT was noted at week 8, and was
found to be the most important sonographic parameter to evaluate for treatment response
when compared to endoscopy. [44] BWT correlated with MES (p = 0.68, A< .0001), and
the UC endoscopic index severity (p = 0.73, < .0001). They further identified BWT of
2.8 mm to be the most accurate in detecting endoscopic remission (AUC 0.87) and decrease
by 32% of (AUC 0.87) predicted therapeutic response. A prospective study of patients with
acute severe UC, admitted for treatment with IV corticosteroids, demonstrated IUS response
as early as 24-72 hours from treatment initiation. This study demonstrated that reduction in
BWT by >20% by 72 hours from IV corticosteroid initiation was associated with an odds
ratio of 22.6 (95% Cl, 4.2-201.2) of therapeutic response by one week. [4]

In luminal CD, several studies have demonstrated sonographic response by 3 months with
continued improvement by 52 weeks, and that response at week 12 predicted response at 52
weeks with sensitivity and specificity of 76% and 82%, respectively. [38,45] In an additional
study of CD patient treated with anti-TNF, sonographic response was noted as early as
week 4-8, and reduction by 18% predicted endoscopic response at week 12—34. [38] In

a sub-study of STARDUST, an international, multicenter, phase 3b, randomized controlled
trial in ustekinumab-treated CD patients, 1US response rate was noted as early as week 4,
with week 16 sonographic response rates for the colon and terminal ileum reported as 40%,
and 30%, respectively. [46] Studies in patients with CD-related fistulae or stenoses treated
with anti-TNF had variable response rates. [38,47,48] In the TRUST-CD trial, strictures
assessed by IUS were present in 25% of patients, and this decreased to 12%, 10% and 9% at
3, 6, and 12 months, respectively. 5% of patients had abscesses at baseline, followed by 2%,
1.5% and 0.7%, respectively.
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Given evidence presented here, we propose assessment of therapeutic response in UC and
CD to be between 1-3 months from therapy initiation, depending on the MOA and the
patient’s clinical response. [Figure 2]

INTESTINAL ULTRASOUND FOR THE ASSESSMENT OF REMISSION

There has been a significant evolution in treatment targets in IBD over the last several
decades. With discrepancy between symptoms and disease activity, and evidence of disease
progression and relapse in the presence of disease activity, therapeutic targets have moved
away from symptomatic remission alone, to clinical remission associated with mucosal
healing. With CD characterized by transmural inflammation and increasing evidence of
transmural healing (TH) being associated with superior outcomes to mucosal healing, TH
has been suggested as an adjunctive therapeutic target in CD.41 Specifically, sonographic
transmural healing has been associated with lower rates of need for steroids, treatment
escalation, hospitalizations and surgery. [49-51]

In a recent expert consensus, sonographic transmural remission (TR) was defined as BWT

< 3 mm AND the absence CDS in both CD and UC. In this publication they note that the
sigmoid colon may have enlarged muscularis propria allowing for bowel wall thickness up to
4 mm is there is no resemblance of active inflammation. They recommend TR to be assessed
between 26-52 weeks from treatment initiation, while recognizing that TR can occur by
week 12 and with increased likelihood up to 1 year of therapy. [31] A systematic review

and metanalysis in both CD and UC, concluded that colorectal segments with BWT <3

mm can predict endoscopic remission with high likelihood and a negative predictive value
of 92.7% for endoscopically active disease[12]. Other studies show a strong association

with endoscopic remission (SES-CD <2), x=0.63, p=0.01, and nearly perfect correlation
with TR assessed by MRE, x= 0.9, p<0.01. [48] Anti-TNF therapy has been associated
with sonographic TR in 26% of patients, but with thiopurines in only 5% of patients. In a
multicenter study from 16 Italian centers, which included 180 patients with CD, sonographic
transmural healing rates at 12 months for adalimumab was 26.8%, 37% for infliximab,
27.2% for vedolizumab and 20% for ustekinumab. The authors also showed that colonic
lesions were more likely to achieve TH at 3 months, and that greater BWT at baseline was
associated with lower rates of TH. Although a number of publications have now called for
reevaluation of UC as a transmural disease [52-55], no studies have been done to assess for
improved outcome in UC with achievement of TH.

INTESTINAL ULTRASOUND AS A MONITORING TOOL FOR THE PATIENT IN
REMISSION

Guideline and expert recommendations endorse 1US for disease assessment [1-3] but its
use for routine monitoring in the asymptomatic phase is yet to be recommended. The
ECCO-ESGAR consensus suggests surveillance every 3 to 6 months depending on upon
the duration of remission and current therapy. They also describe the ideal monitoring test
to be non-invasive, simple to conduct, easily interpreted and able to detect an imminent
disease flare, and while these criteria are met by IUS, the validity of 1US for monitoring
asymptomatic patients remain unknown. [2] With growing evidence on TH as a predictor
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of long-term remission and improved outcomes [4,5,6], it can be extrapolated that in
the asymptomatic patient with ongoing sonographic disease activity, follow-up 1US is
warranted. Although FCP has been shown to predict disease relapse three months prior
to clinical symptoms [56], this not yet been clearly studied in IUS.

The optimal frequency of 1US evaluations during remission should be customized to

each patient. Targeted monitoring is advisable for patients with 1) discrepancies between
symptoms and inflammation, 2) ongoing sonographic activity in the absence of symptoms,
and 3) patient at high risk of disease relapse. There is weak symptom-inflammation
correlations in IBD, especially in CD [8], underscoring the benefit of incorporating IUS into
follow-up evaluations alongside biochemical markers like FCP and CRP. Moreover, ongoing
sonographic parameters of inflammation can forecast the need for therapeutic adjustments,
including corticosteroid treatment, and predict hospitalization and surgical requirements at
12 months. [9] Frequent IUS assessments are also prudent for patients with aggressive
disease severity and extramural complications, due to their increased risk of requiring
surgical interventions. For colonic and rectal inflammation, monitoring symptoms and fecal
FCP levels may be sufficient, reserving 1US for assessment of symptomatic or biochemical
signs of active inflammation, however further evaluation of this strategy is ongoing.

SPECIAL CONSIDERATIONS: INTESTINAL ULTRASOUND IN THE
PEDIATRIC PATIENT

The use of IUS is even more consequential in the pediatric population, in which IBD

is diagnosed early in life and, if suboptimally treated, can significantly and irreversibly
impair growth and development. Close monitoring with IUS can facilitate not only

early recognition of inflammation but can alter disease course and prevent irrevocable
complications and, in some cases, the need for surgery. There are unique considerations
when performing 1US in children. Firstly, prioritizing patient comfort by performing 1US

in a quiet, dimly lit room is recommended and involving the child and caregivers in the
examination not only facilitates cooperation, but also fosters autonomy and shared decision-
making in real-time. In a recent study by Hudson et a/., pediatric patients with IBD and their
caregivers preferred 1US over other modalities and felt it improved understanding of their
disease. [2]

The same standard examination technique is recommended for pediatric and adult
patients, however; as children have significantly smaller abdominal habitus, high
frequency transducers (7-17MHz) often provide superior visualization and more accurate
measurement. [57] Although rarer, children with very early onset (VEO-IBD) with
particularly small abdominal habitus may have small bowel loops present in the left lower
quadrant, which is not typical of older patients and can impair visualization. Different
techniques can be utilized to circumvent this unique challenge, such as maneuvering the
transducer horizontally and laterally while applying graded compression to mobilize the
bowel. [58] Another distinctive consideration in children, is IUS parameter norms. BWT
<3mm is considered normal in adults and this is traditionally extrapolated to pediatric
patients, however; there is emerging data that BWT < 1.1 mm is normal with the upper limit
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normal of 1.9 mm and studies are ongoing in an effort to assess if BWT <2.5 mm may

be a more accurate normalized value for BWT in children. [59] Furthermore, mesenteric
lymphadenopathy can be an indication of inflammation in adult IBD patients, however; it
is common for children to have benign mesenteric lymphadenopathy at baseline and thus,
correlation with other IUS parameters is recommended. [57]

In addition to variances in IUS parameters, there are specific 1US scoring systems for
children with IBD. Interestingly, recent data suggest that IUS scores may be more accurate
in children, correlating better with endoscopy [60], but additional studies are needed. Similar
to adult algorithms, when monitoring response to therapy in children, IUS is recommended
at baseline, and then repeated following induction or 4—-12 weeks after change in therapy to
assess for response. Follow-up IUS is recommended every 3—-6 months thereafter depending
on clinical status. [57] Routine monitoring with IUS provides a unique opportunity to
improve engagement in pediatric patients and their caregivers and has the potential to
transform clinical care in our most vulnerable patient populations.

INTEGRATION OF INTESTINAL ULTRASOUND INTO CLINICAL PRACTICE

Education and credentialing

Equipment

Over the last decade there has been an increasing number of Gastroenterologist trained in
IUS, however, with the arrival of IUS education to the United States [Review Arrive of IUS
to the United States by NKC] a major barrier to integration of this modality into practice has
been lifted. Albeit the availability of IUS training and credentialing in the U.S. through the
International Bowel Ultrasound Group (IBUS-group.org) in collaboration with the Intestinal
Ultrasound Group of the United States and Canada (ilUSCAN) [61], this still requires
significant dedicated time for both training, and importantly, to achieving competency;,
which has yet to have been clearly defined. It is important to acknowledge that the unique
role of advanced practice providers in the U.S., such as advanced nurse practitioners, and
physician assistants, are additional IBD team members who would be of great interest to
train and integrate IUS into their clinical practice. The current IBUS curriculum includes
three parts, the first is a hands-on-course, followed by 2-to-4-week, one-on-one training

at an expert center, and the third component is a didactic course followed by a written
examination. With the increasing demand, limited scalability to this approach, and need for
competency measures, an electronic educational platform and adaptation of this curriculum
is underway to meet the growing demand of 1US in the IBD community.

The second requirement to integration of 1US into practice is having the appropriate
equipment. Given the need for visualization for the layers of the bowel wall, to the level

of 0.1 mm, a modern ultrasound machine with color Doppler capabilities is required. A
minimum of two probes are needed for the assessment of the bowel, the first is a lower
frequency convex array probe of 1-5 mHz which is utilized for visualization of the deeper
structures at lower resolution, and is typically used to assess the bowel anatomy, transmural
and intramural complications and for the transabdominal evaluation of the rectum. The
second transducer is a medium to high frequency linear array of 5-15 mHz (adults will
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http://IBUS-group.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al. Page 9

require the use of the lower end of this frequency while the pediatric patients whose bowel is
more superficial may require the higher end of the range). [62] The higher frequency probe
providers a higher resolution assessment of the bowel, allowing for the assessment of the
bowel wall layers, and their measurement.

Remuneration

The billing for point of care ultrasound (POCUS) by a trained physician has been an
endorsed by the American Medical Association and subsequently accepted by the Centers
for Medicare & Medicaid services.63,64 In order to bill for an IUS examination, a dedicated
IUS procedure note should be populated as well as documented imaging in the electronic
medical record of the patient. Currently an IUS examination is billed in the U.S. using
borrowed Current Procedural Terminology (CPT) codes for a limited abdominal ultrasound
(76705) and color Doppler examination (93975), along with recommended associated
ICD-10 codes for CD (K 50.90) or UC (K 51.90), and in those who are not yet diagnosed,
using an ICD-10 code R10.9 for abdominal pain has been recommended. [65] At the

time of this review, and depending on the clinical setting and technical, professional, and
facility fees, reimbursement to hospital-based clinical centers have been reported to be
approximately $800 (USD) per 1US examination [65] (independent of a clinical visit charge
for customary IBD care).

Clinical Models for IUS Incorporation into IBD Care

Ideally, 1US should be performed as a POCUS examination by the IBD clinician during

the patient visit, as part of the abdominal examination. Alternatively, an IUS experienced
colleague can perform the 1US examination for their non-sonographer colleague before,
after, or during a visit which still allows for real-time results and clinical decision making.
Alternatively, an independent 1US clinic can be established for referral by other colleagues
(similar to other imaging modalities), however, this approach should also include clear
lines of communications between the sonographer and the primary IBD clinician for timely
management decisions to occur.

CONCLUSION

In the pursuit of heightened precision and tighter disease control in the management of
IBD, real-time monitoring by IUS not only fulfills a gap in current monitoring capabilities,
but also accelerates and refines disease management. This technological evolution allows
for comprehensive and dynamic assessment of the disease with inherent advantages of
IUS including: real-time imaging and results, performance by expert IBD clinicians,

and acceleration of care and therapeutic decision-making. The technical features and
performance of IUS contribute to its vital role in every stage of IBD management from
pre-treatment assessment, and proactive monitoring in remitted disease to evaluation of
meaningful deeper levels of transmural healing. The integration of 1US into IBD care
heralds a new era of diagnostic precision, therapeutic optimization, and improved outcomes
for our patients.

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al. Page 10

Disclosures:

JS-P and AK report no relevant disclosures. NKC serves as a consultant to Takeda and for NeuroLogica, a
subsidiary of Samsung Electronics, and as a speaker for Bristol-Myers Squibb. DTR has received grant support
from Takeda; and has served as a consultant for Abbvie, Alimentiv Inc., Altrubio, Amgen, Avalo Therapeutics,
Bristol-Myers Squibb, Buhlmann Diagnostics Corp, ClostraBio, Connect BioPharma, Datos Health Ltd, EcoR1,
Evinature Ltd, Ferring Pharma, Image Analysis Group (IAG), Iterative Health, Janssen Pharmaceuticals, Lilly Eli
& Co, Menten Al, Odyssey Thera, Pfizer, Prometheus Biosciences, Reistone Biopharma, Samsung Neurologica,
Sangamo Therapeutics, Shanghai Pharma Biotherapeutics USA, Takeda, Target RWE, Tissium S.A., and Trellus
Health.

References

** Of major importance

1. Rajagopalan A, Sathananthan D, An YK, et al. Gastrointestinal ultrasound in inflammatory
bowel disease care: Patient perceptions and impact on disease-related knowledge. JGH Open. Apr
2020;4(2):267-272. doi:10.1002/jgh3.12268 [PubMed: 32280776]

2. Hudson AS, Huynh HQ, Novak KL, et al. Pediatric Patient and Caregiver Satisfaction With the Use
of Transabdominal Bowel Ultrasound in the Assessment of Inflammatory Bowel Diseases. J Pediatr
Gastroenterol Nutr. Jan 1 2023;76(1):33-37. doi:10.1097/MPG.0000000000003618 [PubMed:
36123762]

3. Maaser C, Petersen F, Helwig U, et al. Intestinal ultrasound for monitoring therapeutic response
in patients with ulcerative colitis: results from the TRUST&UC study. Gut. Sep 2020;69(9):1629—
1636. doi:10.1136/gutjnl-2019-319451 [PubMed: 31862811]

4. llvemark J, Wilkens R, Thielsen P, et al. Early Intestinal Ultrasound Predicts Intravenous
Corticosteroid Response in Hospitalised Patients With Severe Ulcerative Colitis. J Crohns Colitis.
Nov 23 2022;16(11):1725-1734. doi:10.1093/ecco-jcc/jjac083 [PubMed: 35695823]

5. Horsthuis K, Bipat S, Bennink RJ, Stoker J. Inflammatory bowel disease diagnosed with US, MR,
scintigraphy, and CT: meta-analysis of prospective studies. Radiology. Apr 2008;247(1):64-79.
doi:10.1148/radiol.2471070611 [PubMed: 18372465]

6. Krugliak Cleveland N, Picker EA, Choi NK, Friedberg S, Choi D, Rubin DT. Monitoring IBD by
Intestinal Ultrasound Decreases Time to Treatment Change and Time to Remission in Comparison
to Conventional Management. Presented at ACG 2023; October 24, 2023. Vancouver, Canada.

7. Friedman AB, Asthana A, Knowles SR, Robbins A, Gibson PR. Effect of point-of-care
gastrointestinal ultrasound on decision-making and management in inflammatory bowel disease.
Aliment Pharmacol Ther. Sep 2021;54(5):652-666. doi:10.1111/apt.16452 [PubMed: 34157157]

8. Parente F, Greco S, Molteni M, et al. Oral contrast enhanced bowel ultrasonography in the
assessment of small intestine Crohn’s disease. A prospective comparison with conventional
ultrasound, x ray studies, and ileocolonoscopy. Gut. Nov 2004;53(11):1652-7. d0i:10.1136/
gut.2004.041038 [PubMed: 15479688]

9. Calabrese E, La Seta F, Buccellato A, et al. Crohn’s disease: a comparative prospective study of
transabdominal ultrasonography, small intestine contrast ultrasonography, and small bowel enema.
Inflamm Bowel Dis. Feb 2005;11(2):139-45. doi:10.1097/00054725-200502000-00007 [PubMed:
15677907]

10. Pallotta N, Vetuschi A, Vincoli G, Sferra R, Pompili S, Montesani C, Chirletti P, Gaudio

E, Corazziari ES. P165 Small intestine contrast ultrasonography (SICUS) for the assessment
of intestinal strictures in Crohn’s disease: A prospective comparative study vs pathological
histological morphometric findings. J Crohns Colitis. 2012;6(1):S75.

11. Atkinson NSS, Bryant RV, Dong Y, et al. How to perform gastrointestinal ultrasound: Anatomy
and normal findings. World J Gastroenterol. Oct 14 2017;23(38):6931-6941. doi:10.3748/
wjg.v23.i38.6931 [PubMed: 29097866]

12. Sagami S, Kobayashi T, Miyatani Y, et al. Accuracy of Ultrasound for Evaluation of Colorectal
Segments in Patients With Inflammatory Bowel Diseases: A Systematic Review and Meta-
analysis. Clin Gastroenterol Hepatol. May 2021;19(5):908-921 e6. doi:10.1016/j.cgh.2020.07.067
[PubMed: 32777549]

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al.

13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29

Page 11

. Novak KL, Kaplan GG, Panaccione R, et al. A Simple Ultrasound Score for the
Accurate Detection of Inflammatory Activity in Crohn’s Disease. Inflamm Bowel Dis. Nov
2017;23(11):2001-2010. doi:10.1097/M1B.0000000000001174 [PubMed: 28644185]

Novak KL, Nylund K, Maaser C, et al. Expert Consensus on Optimal Acquisition and
Development of the International Bowel Ultrasound Segmental Activity Score [IBUS-SAS]: A
Reliability and Inter-rater Variability Study on Intestinal Ultrasonography in Crohn’s Disease. J
Crohns Colitis. Apr 6 2021;15(4):609-616. doi:10.1093/ecco-jcc/jjaa216 [PubMed: 33098642]
Taylor SA, Mallett S, Bhatnagar G, et al. Diagnostic accuracy of magnetic resonance enterography
and small bowel ultrasound for the extent and activity of newly diagnosed and relapsed Crohn’s
disease (METRIC): a multicentre trial. Lancet Gastroenterol Hepatol. Aug 2018;3(8):548-558.
doi:10.1016/S2468-1253(18)30161-4 [PubMed: 29914843]

Sagami S, Kobayashi T, Aihara K, et al. Transperineal ultrasound predicts endoscopic and
histological healing in ulcerative colitis. Aliment Pharmacol Ther. Jun 2020;51(12):1373-1383.
doi:10.1111/apt.15767 [PubMed: 32383166]

Limberg B [Diagnosis of chronic inflammatory bowel disease by ultrasonography].

Z Gastroenterol. Jun 1999;37(6):495-508. Diagnostik von chronisch-entzundlichen
Darmerkrankungen durch Sonographie. [PubMed: 10427656]

Limberg B, Osswald B. Diagnosis and differential diagnosis of ulcerative colitis and Crohn’s
disease by hydrocolonic sonography. Am J Gastroenterol. Jul 1994;89(7):1051-7. [PubMed:
8017364]

Calabrese E, Kucharzik T, Maaser C, et al. Real-time Interobserver Agreement in Bowel
Ultrasonography for Diagnostic Assessment in Patients With Crohn’s Disease: An International
Multicenter Study. Inflamm Bowel Dis. Aug 16 2018;24(9):2001-2006. doi:10.1093/ibd/izy091
[PubMed: 29718450]

Panes J, Bouzas R, Chaparro M, et al. Systematic review: the use of ultrasonography, computed
tomography and magnetic resonance imaging for the diagnosis, assessment of activity and
abdominal complications of Crohn’s disease. Aliment Pharmacol Ther. Jul 2011;34(2):125-45.
doi:10.1111/j.1365-2036.2011.04710.x [PubMed: 21615440]

Chiorean MV, Sandrasegaran K, Saxena R, Maglinte DD, Nakeeb A, Johnson CS. Correlation
of CT enteroclysis with surgical pathology in Crohn’s disease. Am J Gastroenterol. Nov
2007;102(11):2541-50. doi:10.1111/j.1572-0241.2007.01537.x [PubMed: 17900329]

Maconi G, Sampietro GM, Parente F, et al. Contrast radiology, computed tomography and
ultrasonography in detecting internal fistulas and intra-abdominal abscesses in Crohn’s disease:
a prospective comparative study. Am J Gastroenterol. Jul 2003;98(7):1545-55. doi:10.1111/
J.1572-0241.2003.07521.x [PubMed: 12873576]

Castiglione F, Mainenti PP, De Palma GD, et al. Noninvasive diagnosis of small bowel Crohn’s
disease: direct comparison of bowel sonography and magnetic resonance enterography. Inflamm
Bowel Dis. Apr 2013;19(5):991-8. doi:10.1097/MIB.0b013e3182802b87 [PubMed: 23429465]
Rieder F, Bettenworth D, Ma C, et al. An expert consensus to standardise definitions, diagnosis and
treatment targets for anti-fibrotic stricture therapies in Crohn’s disease. Aliment Pharmacol Ther.
Aug 2018;48(3):347-357. doi:10.1111/apt.14853 [PubMed: 29920726]

Ding SS, Fang Y, Wan J, et al. Usefulness of Strain Elastography, ARFI Imaging, and Point

Shear Wave Elastography for the Assessment of Crohn Disease Strictures. J Ultrasound Med. Nov
2019;38(11):2861-2870. doi:10.1002/jum.14989 [PubMed: 30920016]

Chen YJ, Mao R, Li XH, et al. Real-Time Shear Wave Ultrasound Elastography Differentiates
Fibrotic from Inflammatory Strictures in Patients with Crohn’s Disease. Inflamm Bowel Dis. Sep
15 2018;24(10):2183-2190. doi:10.1093/ibd/izy115 [PubMed: 29718309]

Kucharzik T, Maaser C. Intestinal ultrasound and management of small bowel Crohn’s disease.
Therap Adv Gastroenterol. 2018;11:1756284818771367. d0i:10.1177/1756284818771367
Calabrese E, Maaser C, Zorzi F, et al. Bowel Ultrasonography in the Management of Crohn’s
Disease. A Review with Recommendations of an International Panel of Experts. Inflamm Bowel
Dis. May 2016;22(5):1168-83. do0i:10.1097/M1B.0000000000000706 [PubMed: 26958988]

** Maaser C, Sturm A, Vavricka SR, et al. ECCO-ESGAR Guideline for Diagnostic Assessment

in IBD Part 1: Initial diagnosis, monitoring of known IBD, detection of complications. J

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al.

30.

Page 12

Crohns Colitis. Feb 1 2019;13(2):144-164. doi:10.1093/ecco-jcc/jjy113 [PubMed: 30137275]
An international consensus guideline developed by both the European Crohn’s and Colitis
Organization (ECCO) and the European Society of Gastrointestinal and Abdominal Radiology
(ESGAR) on diagnosis and monitoring of IBD.
Pascu M, Roznowski AB, Muller HP, Adler A, Wiedenmann B, Dignass AU. Clinical relevance
of transabdominal ultrasonography and magnetic resonance imaging in patients with inflammatory
bowel disease of the terminal ileum and large bowel. Inflamm Bowel Dis. Jul 2004;10(4):373-82.
doi:10.1097/00054725-200407000-00008 [PubMed: 15475745]

31**, llvemark J, Hansen T, Goodsall TM, et al. Defining Transabdominal Intestinal Ultrasound

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Treatment Response and Remission in Inflammatory Bowel Disease: Systematic Review and
Expert Consensus Statement. J Crohns Colitis. May 10 2022;16(4):554-580. doi:10.1093/ecco-
jec/jjabl73 [PubMed: 34614172] The first systematic review and expert consensus statement that
defines transmural response and transmural remission by intestinal ultrasound in patients with
inflammatory bowel disease.
Parente F, Greco S, Molteni M, Anderloni A, Bianchi Porro G. Imaging inflammatory
bowel disease using bowel ultrasound. Eur J Gastroenterol Hepatol. Mar 2005;17(3):283-91.
doi:10.1097/00042737-200503000-00005 [PubMed: 15716651]
Castiglione F, de Sio I, Cozzolino A, et al. Bowel wall thickness at abdominal ultrasound
and the one-year-risk of surgery in patients with Crohn’s disease. Am J Gastroenterol. Oct
2004;99(10):1977-83. d0i:10.1111/j.1572-0241.2004.40267.x [PubMed: 15447760]
Kunihiro K, Hata J, Manabe N, et al. Predicting the need for surgery in Crohn’s
disease with contrast harmonic ultrasound. Scand J Gastroenterol. May 2007;42(5):577-85.
doi:10.1080/00365520601002716 [PubMed: 17454878]
Les A, lacob R, Saizu R, et al. Bowel Ultrasound: a Non-invasive, Easy to Use Method to Predict
the Need to Intensify Therapy in Inflammatory Bowel Disease Patients. J Gastrointestin Liver Dis.
Dec 21 2021;30(4):462-469. doi:10.15403/jgld-3726 [PubMed: 34752586]
Allocca M, Craviotto V, Bonovas S, et al. Predictive Value of Bowel Ultrasound in Crohn’s
Disease: A 12-Month Prospective Study. Clin Gastroenterol Hepatol. Apr 2022;20(4):e723-e740.
doi:10.1016/j.cgh.2021.04.029 [PubMed: 33895360]
Orlando S, Fraquelli M, Coletta M, et al. Ultrasound Elasticity Imaging Predicts Therapeutic
Outcomes of Patients With Crohn’s Disease Treated With Anti-Tumour Necrosis Factor
Antibodies. J Crohns Colitis. Jan 5 2018;12(1):63-70. doi:10.1093/ecco-jcc/jjx116 [PubMed:
28961950]
Ripolles T, Paredes JM, Martinez-Perez MJ, et al. Ultrasonographic Changes at 12 Weeks
of Anti-TNF Drugs Predict 1-year Sonographic Response and Clinical Outcome in Crohn’s
Disease: A Multicenter Study. Inflamm Bowel Dis. Oct 2016;22(10):2465-73. doi:10.1097/
MIB.0000000000000882 [PubMed: 27580385]
Piazza OSN, Noviello D, Filippi E, et al. Superior predictive value of transmural over endoscopic
severity for colectomy risk in ulcerative colitis: a multicenter prospective cohort study. J Crohns
Colitis. Aug 26 2023;d0i:10.1093/ecco-jcc/jjad152
Peyrin-Biroulet L, Sandborn W, Sands BE, et al. Selecting Therapeutic Targets in
Inflammatory Bowel Disease (STRIDE): Determining Therapeutic Goals for Treat-to-Target. Am J
Gastroenterol. Sep 2015;110(9):1324-38. d0i:10.1038/ajg.2015.233 [PubMed: 26303131]

Turner D, Ricciuto A, Lewis A, et al. STRIDE-II: An Update on the Selecting Therapeutic
Targets in Inflammatory Bowel Disease (STRIDE) Initiative of the International Organization

for the Study of IBD (IOIBD): Determining Therapeutic Goals for Treat-to-Target strategies in
IBD. Gastroenterology. Apr 2021;160(5):1570-1583. doi:10.1053/j.gastr0.2020.12.031 [PubMed:
33359090]

Yasuhara H, Kunisaki R, Tsunoda S, Kawashima N, Yamamoto S, Tsuda S, Ogashiwa T, Koh R,
Goto K, Kimura H, Numata K, Maeda S. Early transabdominal ultrasonography to assess intestinal
wall thickness and vascularity appears to predict long-term outcome in Crohn’s disease patients
undergoing infliximab therapy: A prospective study. J Crohns Colitis. 2015;9:519-20.

Maaser C, Petersen F, Helwig U, Fischer I, Rath S, Kolterer S, Lang D, Kucharzik T. Monitoring
response to anti-TNF therapy in ulcerative colitis patients by gastrointestinal ultrasound: sub-
analysis from TRUST&UC. J Crohns Colitis. 2019;13:5S063—4.

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al.

44

45

Page 13

. de Voogd F, van Wassenaer EA, Mookhoek A, et al. Intestinal Ultrasound Is Accurate to
Determine Endoscopic Response and Remission in Patients With Moderate to Severe Ulcerative
Colitis: A Longitudinal Prospective Cohort Study. Gastroenterology. Dec 2022;163(6):1569-1581.
doi:10.1053/j.gastr0.2022.08.038 [PubMed: 36030056]

. Kucharzik T, Wittig BM, Helwig U, et al. Use of Intestinal Ultrasound to Monitor Crohn’s Disease
Activity. Clin Gastroenterol Hepatol. Apr 2017;15(4):535-542 2. doi:10.1016/j.cgh.2016.10.040
[PubMed: 27856365]

46**, Kucharzik T, Wilkens R, D’ Agostino MA, et al. Early Ultrasound Response and

47

48

49

50

51

52

53

54

55

56

57

58

Progressive Transmural Remission After Treatment With Ustekinumab in Crohn’s Disease. Clin
Gastroenterol Hepatol. Jan 2023;21(1):153-163 e12. doi:10.1016/j.cgh.2022.05.055 [PubMed:
35842121] The first international multicenter interventional study in which intestinal ultrasound
was used to assess for secondary endpoints of both intestinal ultrasound response and transmural
remission, and demonstrated that ustekinumab-treated Crohn’s disease patients achieve 1US
response (46.3%) and transmural remission (24.1%) through week 48.

. Paredes JM, Moreno N, Latorre P, et al. Clinical Impact of Sonographic Transmural Healing
After Anti-TNF Antibody Treatment in Patients with Crohn’s Disease. Dig Dis Sci. Sep
2019;64(9):2600-2606. doi:10.1007/s10620-019-05567-w [PubMed: 30874986]

. Castiglione F, Mainenti P, Testa A, et al. Cross-sectional evaluation of transmural healing in
patients with Crohn’s disease on maintenance treatment with anti-TNF alpha agents. Dig Liver
Dis. May 2017;49(5):484-489. d0i:10.1016/j.d1d.2017.02.014 [PubMed: 28292640]

. Castiglione F, Imperatore N, Testa A, et al. One-year clinical outcomes with biologics in Crohn’s
disease: transmural healing compared with mucosal or no healing. Aliment Pharmacol Ther. Apr
2019;49(8):1026-1039. doi:10.1111/apt.15190 [PubMed: 30854708]

. Zorzi F, Ghosh S, Chiaramonte C, et al. Response Assessed by Ultrasonography as Target of
Biological Treatment for Crohn’s Disease. Clin Gastroenterol Hepatol. Aug 2020;18(9):2030-
2037. doi:10.1016/j.cgh.2019.10.042 [PubMed: 31866561]

. Zorzi F, Rubin DT, Cleveland NK, Monteleone G, Calabrese E. Ultrasonographic Transmural
Healing in Crohn’s Disease. Am J Gastroenterol. Jun 1 2023;118(6):961-969. doi:10.14309/
ajg.0000000000002265 [PubMed: 36988302]

. Krugliak Cleveland N, Torres J, Rubin DT. What Does Disease Progression Look Like in
Ulcerative Colitis, and How Might It Be Prevented? Gastroenterology. Apr 2022;162(5):1396—
1408. doi:10.1053/j.gastro.2022.01.023 [PubMed: 35101421]

. Krugliak Cleveland N, Bressler B, Siegel CA, Collaborators BRUPS. A Summary of the BRIDGe
Summit on Damage-Related Progression of Ulcerative Colitis: Establishing Research Priorities.
Gastroenterology. Dec 2022;163(6):1505-1509. doi:10.1053/j.gastro0.2022.08.013 [PubMed:
35964690]

. Dolinger M, Verstockt B. Ulcerative colitis, a transmural disease requiring an accurate
IUS assessment in the current treat-to-target era. United European Gastroenterol J. Apr
2022;10(3):247-248. d0i:10.1002/ueg2.12215

. Palmela C, Maaser C. The Use of Intestinal Ultrasound in Ulcerative Colitis-More Than a Mucosal
Disease? Gastroenterology. Dec 2022;163(6):1485-1487. doi:10.1053/j.gastro.2022.10.005
[PubMed: 36223828]

. Zhulina Y, Cao Y, Amcoff K, Carlson M, Tysk C, Halfvarson J. The prognostic significance of
faecal calprotectin in patients with inactive inflammatory bowel disease. Aliment Pharmacol Ther.
Sep 2016;44(5):495-504. doi:10.1111/apt.13731 [PubMed: 27402063]

. Kellar A, Dolinger M, Novak KL, Chavannes M, Dubinsky M, Huynh H. Intestinal Ultrasound
for the Pediatric Gastroenterologist: A Guide for Inflammatory Bowel Disease Monitoring in
Children: Expert Consensus on Behalf of the International Bowel Ultrasound Group (IBUS)
Pediatric Committee. J Pediatr Gastroenterol Nutr. Feb 1 2023;76(2):142-148. doi:10.1097/
MPG.0000000000003649 [PubMed: 36306530]

. Dolinger MT, Kellar A. Point-of-Care Intestinal Ultrasound in Pediatric Inflammatory Bowel
Disease. Curr Gastroenterol Rep. Nov 2023;25(11):355-361. d0i:10.1007/s11894-023-00892-7
[PubMed: 37624558]

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Krugliak Cleveland et al.

59.

60.

61.

62.

63.

64.

65.

Page 14

van Wassenaer EA, de Voogd FAE, van Rijn RR, et al. Bowel ultrasound measurements in
healthy children - systematic review and meta-analysis. Pediatr Radiol. Apr 2020;50(4):501-508.
doi:10.1007/s00247-019-04567-2 [PubMed: 31838567]

Aronskyy |, Spencer E, Kellar A, Pittman N, Dubinsky M, Dolinger M. P332 External validation
of intestinal ultrasound scores to detect endoscopic activity in children and adults with Crohn’s
disease: A prospective cohort study. J Crohns Colitis. 2023;17:i469-70.

Cleveland NK, Picker EA, Dolinger MT, Rubin DT. The Arrival of Intestinal Ultrasound for
Inflammatory Bowel Disease Care in the United States. Gastroenterol Hepatol (N Y). Mar
2023;19(3):147-154. [PubMed: 37706105]

Kucharzik T, Kannengiesser K, Petersen F. The use of ultrasound in inflammatory bowel disease.
Ann Gastroenterol. 2017;30(2):135-144. doi:10.20524/a0g9.2016.0105 [PubMed: 28243033]
AMA CPT Editorial Board. Current Procedural Terminology. American Medical Association.
Chicago, IL. 2018.

Centers for Medicaid and Medicare Services. State Operations Manual: 482.86 Condition of
participation: Radiologic services. Accessed October 30, 2023.

Dolinger MT, Krugliak Cleveland N, Rubin DT, Dubinsky MC. Guide to Intestinal Ultrasound
Credentialing, Documentation, and Billing for Gastroenterologists in the United States. Am

J Gastroenterol. Sep 1 2023;118(9):1528-1531. doi:10.14309/ajg.0000000000002253 [PubMed:
36940447]

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Krugliak Cleveland et al. Page 15

Figure 1:
Intestinal ultrasound image showing a longitudinal view of a sigmoid colon laying superior

to the ileac artery. The image depicts a thickened bowel wall (yellow caliper), with loss of
haustration, mesenteric inflammatory fat proliferation (hyperechoic surrounding seen to the
left of the bowel), and hyperemia under color Doppler view.
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Figure 2:
Proposed Approach to Intestinal Ultrasound for Disease Monitoring in IBD

This flowchart illustrates a step-by-step clinical approach starting with diagnosis, followed
by the initiation or escalation of therapy. The assessment of response through intestinal
ultrasound can be done between 1 to 3 months after medication change. If response is not
achieved, then therapy change or dose escalation can be done, with subsequent assessment
of response. If response is confirmed, patient can then enter the monitoring of remission. For
this phase, we recommend using 1US every 3—6 months, depending on risk factors, to ensure
continued remission or early detection of disease progression.

Curr Gastroenterol Rep. Author manuscript; available in PMC 2024 April 18.



	Abstract
	INTRODUCTION
	WHAT IS INTESTINAL ULTRASOUND AND HOW IS IT PERFORMED?
	THE ROLE OF INTESTINAL ULTRASOUND IN IBD DIAGNOSIS AND PRE-TREATMENT ASSESSMENT
	IUS at the Time of Diagnosis
	IUS for Pre-Treatment Assessment
	IUS for Prognostication

	THE ROLE OF INTESTINAL ULTRASOUND IN MONITORING THERAPEUTIC RESPONSE
	INTESTINAL ULTRASOUND FOR THE ASSESSMENT OF REMISSION
	INTESTINAL ULTRASOUND AS A MONITORING TOOL FOR THE PATIENT IN REMISSION
	SPECIAL CONSIDERATIONS: INTESTINAL ULTRASOUND IN THE PEDIATRIC PATIENT
	INTEGRATION OF INTESTINAL ULTRASOUND INTO CLINICAL PRACTICE
	Education and credentialing
	Equipment
	Remuneration
	Clinical Models for IUS Incorporation into IBD Care

	CONCLUSION
	References
	Figure 1:
	Figure 2:

