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Abstract: Intestinal ultrasound (IUS) is a patient-centric, noninvasive, 
real-time, point-of-care tool with the capability to aid in diagnosis and 
monitoring of disease activity in both Crohn’s disease and ulcerative 
colitis without the need for bowel preparation. IUS can be used as a 
tool for precision monitoring of inflammatory bowel disease (IBD) treat-
ment response. IUS as a cross-sectional imaging tool is as accurate as 
magnetic resonance enterography (MRE) for assessing the ileum and is 
more accurate than MRE for colonic assessment proximal to the rectum. 
Multiple simple ultrasound-based scoring systems have been internally 
validated with endoscopy in both Crohn’s disease and ulcerative colitis, 
and changes in IUS parameters can be seen as early as 2 weeks after 
treatment initiation. IUS also plays a unique role in IBD activity monitor-
ing of patients in whom avoidance of invasive testing is paramount, such 
as children and pregnant patients. Novel uses go beyond monitoring 
activity, with potential use of elastography to measure bowel wall stiff-
ness to detect fibrosis and bowel damage for enhanced decision-mak-
ing. Ultimately, IUS is likely to expand in the United States, facilitated by 
accessible expert training, access to equipment, and the development 
of a reimbursement model. This article provides a comprehensive 
review of the current and novel uses of IUS in IBD. 

Crohn’s disease (CD) and, to a lesser extent, ulcerative colitis 
(UC) are transmural, resulting in progressive bowel damage 
requiring comprehensive monitoring strategies.1-3 The current 

STRIDE-II treat-to-target goals for inflammatory bowel disease (IBD), 
however, include mucosal healing, not transmural healing.4 At the time 
of STRIDE-II guideline development, transmural healing was only con-
sidered as an adjunct target for CD, not UC, because of the perceived 
limited ability to achieve transmural healing and limited evidence sug-
gesting this prevented disease progression beyond what mucosal healing 
could already do. However, only assessing and monitoring the mucosa 



448  Gastroenterology & Hepatology  Volume 19, Issue 8  August 2023 

D O L I N G E R  E T  A L

with endoscopy limits the gastroenterologist’s ability to 
visualize the entirety of disease burden, potentially con-
tributing to a therapeutic ceiling conundrum. Cross-sec-
tional imaging techniques such as magnetic resonance 
enterography (MRE) can view the totality of the bowel, 
are accurate for endoscopic activity, are able to measure 
treatment response, and have the unique ability to mea-
sure bowel damage.5-7 Moreover, enhancements in ultra-
sound technology as a cross-sectional imaging technique 
and rising expertise among gastroenterologists have led to 
the emergence of intestinal ultrasound (IUS) as a non-
invasive, real-time, point-of-care tool with the capability 
to aid in diagnosis and monitoring of disease activity in 
IBD.8 This article reviews the current use of IUS in IBD 
for initial diagnosis and monitoring of disease activity, 
examines the role of IUS as a tight control measure of 
treatment response, discusses the use of ultrasonography 
with contrast, and explores novel uses of IUS to assess 
complications and further understand the nuances of 
transmural intestinal inflammation. 

Intestinal Ultrasound in the Initial Diagnosis 
of Inflammatory Bowel Disease

Presentation of IBD is often insidious, leading to delays 
in diagnosis, albeit more commonly with CD than 
UC, which may result in advanced bowel damage.9-11 
Noninvasive, cross-sectional imaging can be valuable in 
expediting a diagnosis before the gold standard method 
of ileocolonoscopy and histology, which require bowel 
preparation, fasting, and sedation. Point-of-care IUS has 
the potential to accelerate IBD diagnosis because MRE 
requires an additional visit with radiology, often with long 
wait times. Thus, IUS could be used as a screening tool 
identifying transmural inflammation or complications 

consistent with IBD prior to diagnostic ileocolonoscopy. 
Above all else, IUS improves shared understanding and 
enhances clinical decision-making, enabling it as a com-
prehensive disease activity assessment tool.12 

IUS and MRE are accurate for detecting inflam-
mation in newly diagnosed small bowel CD. Figure 1 
shows IUS and MRE images demonstrating inflamma-
tion consistent with terminal ileum disease activity in a 
patient with CD who underwent both tests. In a study by 
Castiglione and colleagues of 234 patients with suspected 
small bowel CD, IUS and MRE had comparable accuracy 
with a sensitivity and specificity to detect inflammation of 
94% and 97%, respectively, for IUS, and 96% and 94%, 
respectively, for MRE. Compared with IUS, MRE was 
more accurate for defining small bowel disease extension 
(r=.69) and for detecting fistulas (k=.67), but comparable 
for detection of strictures (k=.82) and abscesses (k=.88).13 
Overall, IUS, MRE, and computed tomography enterog-
raphy (CTE) have similar accuracy for the diagnosis of 
abdominal complications of CD.14 IUS is useful for initial 
evaluation of suspected complications and further delin-
eation with MRE to guide management; MRE may be a 
more valuable tool to monitor bowel segment length in 
response to treatment compared with IUS. 

Transmural Disease Activity Assessment With Intesti-
nal Ultrasound vs Magnetic Resonance Enterography
Gastroenterologists evaluate the mucosa of the bowel by 
colonoscopy to understand the severity of IBD yet miss 
an important dimension of the disease process, that is, 
transmural inflammation and its response to therapy. The 
groundbreaking prospective multicenter study METRIC 
compared the accuracy of IUS with that of MRE for 
detecting CD presence, activity, and extent. This study 
demonstrated that IUS was accurate for assessment of 

Figure 1. Inflammation in the terminal ileum seen on intestinal ultrasound (A) and magnetic resonance enterography (B) 
consistent with severely active Crohn’s disease and characterized by increased bowel wall thickness to 7.1 mm, inflammatory 
fat stranding, and loss of bowel wall stratification. 

A B
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small bowel CD and could be positioned as a first-line 
cross-sectional imaging option.15 Similar to previous find-
ings by Castiglione and colleagues,13 MRE was superior to 
IUS in assessing small bowel CD extent and MRE had a 
higher specificity for detecting small bowel CD presence 
compared with IUS. 

One criticism of IUS compared with MRE or CTE 
has been its operator-dependent aspect. Analysis from the 
METRIC trial demonstrates that when IUS is performed 
by expert sonographers with IUS experience, there is less 
interobserver variability than with MRE. Interobserver 
agreement for small bowel disease presence on MRE was a 
modest 68% (k=.36) for new diagnosis and 78% (k=.56) 
for relapsed patients, and for colonic disease presence on 
MRE was only slight at 61% (k=.21) for new diagnosis 
and 60% (k=.20) for relapsed patients.16 Interobserver 
agreement for IUS was higher than MRE in the small 
bowel, 82% (k=.64) for new diagnosis and 81% (k=.63) 
for relapsed patients, as well as in the colon, 64% (k=.27) 
for new diagnosis and 78% (k=.56) for relapse.17 Further-
more, a retrospective study demonstrated that MRE is not 
accurate for colonic disease assessment in children, and 
that the simplified Magnetic Resonance Index of Activity 
missed most severe lesions in colonic segments.18 Thus, 
in expert hands and especially in colonic disease, IUS has 
quite good interobserver agreement.

Intestinal Ultrasound as a Surrogate for 
Endoscopic Activity

By 2018, IUS indices for assessing disease activity in 
IBD had been developed with variable methodology 
and included 7 for CD and 4 for UC, 9 of which were 
benchmarked against endoscopy.19 The IUS parameters 
used for these indices are bowel wall thickness (BWT), 
color Doppler signal (CDS), bowel wall stratification, 
haustrations, fat wrapping, contrast enhancement, strain 
pattern, compressibility, and peristalsis.19 Over the years, 
several practical IUS scores have been developed and vali-
dated with high accuracy to detect endoscopic activity.20-27 
Despite their reported accuracy, limitations of IUS scores 
for both CD and UC persist, with many developed in 
single-center studies and subsequent adequate external 
validation still lacking. 

Monitoring Disease Activity in Ulcerative Colitis
The Milan Ultrasound Criteria (MUC) scoring system is 
based only on BWT and CDS (1.4 × BWT [mm] + 2 
× CDS). This score is accurate for detecting UC activity 
compared with endoscopy, with an area under the curve 
(AUC) for a MUC score greater than 6.2 of 0.891 (95% 
CI, 0.775-0.959).22 On external validation, a MUC score 
greater than 6.2 also predicted a worse disease course 

(hazard ratio, 3.87; 95% CI, 2.25-6.64; P<.001), with 
a higher probability of requiring treatment escalation, 
corticosteroids, hospitalization, and colectomy.23,28 Most 
recently, the UC-Ultrasound index with 0 to 7 points 
based on BWT (>2 mm = 1, >3 mm = 2, >4 mm = 3), 
CDS (spots = 1, stretches = 2), abnormal haustrations (1 
point), and fat wrapping (1 point) was developed and 
correlated strongly with the Mayo score (rho=.83).29 
Both scores showed substantial interrater and intrarater 
agreement and were quickly calculated, demonstrating 
feasibility for real-time clinical utility. 

Monitoring Disease Activity in Crohn’s Disease
An ultrasonographic score for CD termed the Simple 
Ultrasound Score for CD (SUS-CD) has been developed. 
The score is from 0 to 5 based on BWT (<3.0 mm = 0, 
3.0-4.9 mm = 1, 5.0-7.9 mm = 2, ≥8.0 mm = 3) and CDS 
(no or single vessel = 0, 2-5 vessels per cm2 = 1, >5 vessels 
per cm2 = 2). The SUS-CD score correlated well with the 
Simple Endoscopic Score for CD (SES-CD; r=.83) and 
accurately detected endoscopic activity, with an AUC 
equal to 0.920.30 Similarly, a simple ultrasound score, 
developed by Ripollés and colleagues based on only BWT 
and CDS (0.957 × BWT + color Doppler grade × 0.859), 
of greater than 5.5 demonstrated high accuracy to detect 
active disease at endoscopy defined as SES-CD greater 
than 3 (AUC = 0.923).24 Lastly, the International Bowel 
Ultrasound Segmental Activity Score (0-100), a recently 
developed IUS score based on expert consensus, has yet 
to be validated and is more complex, limiting its use as 
a point-of-care test, but may be useful in clinical trials 
and to better measure treatment response in the future.25 
These IUS indices will allow for uniform reporting of 
results much like what is done now for endoscopy.

Intestinal Ultrasound to Measure Treatment 
Response

The increasing use of IUS in IBD has introduced new 
challenges, including how to interpret lesion changes in 
response to anti-inflammatory therapies (corticosteroids, 
immunosuppressants, biologics, and small molecules) 
with different ultrasonographic techniques and how to 
define remission after treatments. The definition of trans-
mural healing is an evolving concept, and several ultra-
sonographic parameters have been used to assess therapy 
response.

Treatment Response in Crohn’s Disease
Monitoring CD patients with IUS as a strategy for tight 
control during biologic therapy could be both a valu-
able method to assess lesion remodeling or healing and 
to determine whether to continue or change therapies. 
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Castiglione and colleagues evaluated the achievement of 
transmural healing (defined as BWT <3 mm) and muco-
sal healing (defined as the absence of ulcers in any seg-
ments) in 133 CD patients after 2 years of treatment with 
thiopurines or anti–tumor necrosis factor (TNF) agents. 
Transmural healing was observed in 25% of patients on 
biologics. Good agreement was found between transmu-
ral and mucosal healing (k=.63; P<.001).31 

A large multicenter German study has been con-
ducted in CD patients receiving anti-inflammatory 
treatment. After 3 and 12 months, ultrasonographic 
examination showed significant improvements of nearly 
all ultrasonographic parameters, including reductions in 
BWT or stratification, decreased fibrofatty proliferation, 
and decreased signals in color Doppler ultrasonography 
(P<.01 for all parameters at months 3 and 12).8 

Specifically looking at IUS changes after anti-TNF 
treatment,31-35 transmural healing was achieved in 25% to 
31% of CD patients treated with anti-TNF agents and 
was associated with a better clinical outcome; however, 
the definition of transmural healing was different for each 
study. In an Italian multicenter study, the authors demon-
strated that after initiation of various biologic therapies 
in 188 patients with CD, transmural healing (defined as 
normalization of all bowel ultrasonographic parameters) 
was achieved in 53% after 3 months, in 62.5% after 6 
months, and in 64% after 1 year. After 12 months of ther-
apy, the average number of patients needed to be treated 
to have transmural healing was 3.6.36 

In the STARDUST substudy, Kucharzik and col-
leagues evaluated the effect of ustekinumab (Stelara, 
Janssen) on transmural bowel inflammation in mod-
erate-to-severe CD patients utilizing IUS. By using 4 
ultrasound components (abnormally increased BWT, 
blood flow, loss of bowel wall stratification, and mes-
enteric inflammatory fat) to define IUS response and 
transmural remission, transmural healing rates with 
ustekinumab increased progressively through week 48 
and reached up to 24.1%. IUS response was observed as 
early as week 4, improving over time through week 48. 
These data suggest that IUS could be a valuable objective 
tool to detect early response to treatment, potentially 
allowing for early treatment optimization.37 In the 
future, a standardized IUS measure to define transmural 
healing that is linked to improved patient outcomes 
should be developed.

Treatment Response in Ulcerative Colitis
Endoscopic evaluation has long been considered the gold 
standard for assessing disease extent and severity in UC. 
The noninvasive nature of IUS renders it a potentially 
useful technique in monitoring patients with UC as well. 
The exception is rectal-only disease, which is not captured 

well during a point-of-care IUS but may be better cap-
tured by the transperineal approach.38,39 

Various studies have demonstrated utility of IUS 
in UC. Different studies evaluated the role of IUS in 
moderate-to-severe UC before and after corticosteroid 
therapy. Parente and colleagues evaluated patients with 
moderate-to-severe UC treated with high-dose systemic 
corticosteroids who were subsequently monitored over 
15 months using clinical, endoscopic, and ultrasono-
graphic assessments. At baseline assessment, there was 
concordance between clinical and ultrasonographic eval-
uations; moderate-to-severe IUS parameters at 3 months 
were associated with a significantly higher risk of severe 
endoscopic activity at the 15-month follow-up visit (odds 
ratio, 9.1; 95% CI, 2.5-33.5).40 

A large multicenter German study evaluated the 
response to a variety of induction therapies in patients 
with UC of differing extents who were experiencing a 
flare. At baseline, 88.5% of the patients had increased 
BWT in the descending or sigmoid colon. Even within 
the first 2 weeks of the study, a significant proportion of 
patients had an improvement in BWT with only approx-
imately 40% continuing to demonstrate BWT (P<.001); 
these findings remained improved at week 6 and week 12 
(P<.001). There was a high degree of correlation between 
normalization of BWT and clinical response after 12 
weeks of treatment (P<.001).41

A recent study conducted by de Voogd and col-
leagues demonstrated that IUS was accurate in detecting 
treatment response in a small cohort of moderate-to-se-
vere UC patients treated with tofacitinib (Xeljanz, Pfizer). 
BWT in the sigmoid colon after 8 weeks was lower in 
patients with endoscopic remission; a decrease in BWT 
was more pronounced in patients with endoscopic 
response after 8 weeks of treatment.42 These studies sup-
port the utility of IUS for monitoring disease activity and 
treatment response in UC, possibly minimizing the need 
for repeated sigmoidoscopies or colonoscopies. 

Transmural Healing and Effect on Disease Progression 
Transmural healing in CD and histologic healing in UC 
are important aspirational goals in treatment response.4 
However, these targets are not achievable in most patients 
using currently available treatments. In CD, several 
studies using MRE and IUS report data on transmural 
healing. New combination therapy approaches for IBD 
may enhance the ability to go beyond mucosal healing 
to achieve this additional goal. Given the fact that IUS is 
noninvasive and can be performed as a point-of-care test, 
its repeated use may inform the kinetics of transmural 
healing. Furthermore, several studies have demonstrated 
the potential role of transmural healing assessed by IUS as 
a long-term prognostic factor. 
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Ripollés and colleagues demonstrated that cross-sec-
tional IUS response was seen in more than 50% of 
patients during induction anti-TNF therapy (at 12 
weeks), and this response was a predictor of 1-year imag-
ing response.43 Castiglione and colleagues showed that 
normalization of BWT was associated with a higher rate 
of corticosteroid-free clinical remission and a lower rate of 
clinical relapse at 1 year compared with mucosal healing 
or no healing.32 Zorzi and colleagues have demonstrated 
that ultrasonographic response was noted in more than 
50% of patients after 1 year of anti-TNF therapy, and 

this response was associated with significantly reduced 
long-term risk (>3 years) of need for corticosteroids, 
hospitalizations, and/or surgeries in CD patients.44 Lastly, 
Vaughan and colleagues demonstrated that CD patients 
in clinical remission who also have transmural healing on 
IUS have reduced disease progression compared with CD 
patients in clinical remission found to have transmural 
inflammation on IUS.45 These data suggest that IUS can 
examine transmural healing and that transmural healing 
results in better intermediate-term outcomes.

Figure 2 presents an algorithm for use of IUS as a 

Crohn’s disease  

Lesion assessment at baseline:
IUS with or without oral contrast agenta

After induction therapy (different time-points  
based on medication used):

IUS with or without oral contrast agenta  

Ulcerative colitis 

Lesion assessment at baseline:
IUS 

Improvement or  
normalization of lesions  

(Transmural healing)

Unchanged or  
worsened lesions

Consider dose  
optimization or change  

treatment strategy

Reassess in 8-12 weeks:
IUS with or without  
oral contrast agenta

After 8 weeks of  
induction therapy:

IUS

After 2 weeks of  
induction therapyb:

IUS (if possible)
and/or 

Unchanged or  
worsened lesions

Consider dose  
optimization or change 

treatment strategy

Improvement or  
normalization of lesions  

(Ultrasonographic remission)

After 52 weeks of  
maintenance therapy:

IUS

Initiation of therapy (biologic or small molecule) in inflammatory bowel disease 

Every 6-12 months after 
first year of therapy:

IUS 

Reassess in 8-12 weeks:
IUS

Every 6-12 months after 
first year of therapy:

IUS

After 52 weeks of  
maintenance therapy:

IUS 

Figure 2. Algorithm for use of intestinal ultrasound as a tight control measure for monitoring treatment response in 
inflammatory bowel disease.
aThe use of polyethylene glycol during IUS significantly increases accuracy in fibrostenotic Crohn’s disease.51,53 
bConsider early IUS at 2 weeks in patients with moderate-to-severe inflammation to monitor for improvement vs worsening in bowel wall thickness.41

IUS, intestinal ultrasound.
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tight control measure for monitoring treatment response 
in patients with IBD receiving therapy with a biologic 
or small molecule. For Janus kinase inhibitor therapy 
(tofacitinib [Xeljanz, Pfizer], upadacitinib [Rinvoq, Abb-
Vie]) or anti-TNF therapy (infliximab, adalimumab), 
we recommend IUS at 2 to 4 weeks after initiation. For 
vedolizumab (Entyvio, Takeda) or ustekinumab (Stelara, 
Janssen), we recommend IUS evaluation at 6 to 8 weeks 
after initiation. We recommend IUS evaluation at least 
annually to document ongoing response. 

Ultrasonography With Contrast in Crohn’s 
Disease

The use of power Doppler IUS to assess the vascularity 
of the bowel wall has been evaluated as a quantitative 
method for determining CD activity. Vascularity within 
the bowel wall has been evaluated using a subjective scor-
ing system according to the semiquantitative intensity 
of color signals and/or by the analysis of Doppler curves 
obtained from vessels detected within the bowel wall. 
In most studies, vascularity evaluations and endoscopic/
radiologic activity often correlated.46 

Contrast-enhanced ultrasonography (CEUS) using 
an intravenously administered microbubble contrast agent 
can further assess CD activity through increased blood 
flow.47-49 In a prospective study, Migaleddu and colleagues 
reported that CEUS showed 93.5% sensitivity, 93.7% 
specificity, and 93.6% overall accuracy in detecting inflam-
matory activity, using endoscopy/histology as the gold 
standard. The linear correlation coefficient for CEUS vs 
the Crohn’s Disease Activity Index was 0.74 (P<.0001).48 
A retrospective study has demonstrated high diagnostic 
accuracy of CEUS in differentiation between intra- 
abdominal abscesses and inflammatory masses in CD. The 

use of CEUS in this specific setting of patients is extremely 
useful, rapid, and safe and allows for the evaluation of the 
presence and size of intra-abdominal abscesses.50 Because 
CEUS involves intravenous injection, it is less likely to be 
used in everyday clinical assessment of IBD.

Another adjunct strategy to improve the accuracy of 
IUS is small intestine contrast ultrasonography (SICUS) 
accomplished with oral administration of polyethylene 
glycol (PEG) (generally 35 gm in 500 mL of water). 
Not surprisingly, this increases the procedure duration 
from 25 to 60 minutes.51 The available evidence on this 
technique shows a clear increase in accuracy in detecting 
lesions in CD.52 The accuracy for assessing lesions in 
the proximal small bowel and for defining the extent of 
diseased ileal walls can be significantly improved using 
SICUS. The sensitivity of SICUS for assessing anatomic 
disease site was 98.7% (95% CI, 95.2%-100%) for jeju-
nal lesions and 97.4% (95% CI, 95%-99.8%) for ileal 
lesions. The specificity was 100% for both jejunal and 
ileal lesions.52 

The use of an oral contrast agent also leads to a sig-
nificantly greater accuracy in detecting the presence and 
number of stenoses. Parente and colleagues have com-
pared conventional IUS with SICUS. Conventional IUS 
showed 74% sensitivity and 93% specificity in detecting 
at least 1 stricture. Distension of the lumen by PEG sig-
nificantly increased the accuracy of IUS in identifying 1 
or multiple strictures (sensitivity increased to 89%, and 
positive predictive value increased to 92% for 1 stricture 
and 77.7% for multiple strictures). SICUS was able to 
detect an additional 10% (if 1 stenosis) or 20% (2 ste-
noses) more stenoses than IUS without an oral contrast 
agent.53 

The use of a PEG solution also increases the sensi-
tivity of IUS for assessing recurrence in CD patients after 

Figure 3. Evaluation of Crohn’s disease activity in the terminal ileum on microvascular flow ultrasonography MicroV 
(MyLab X9, Esaote, Italy) shows evident transmural flows extending to the mesentery (grade 4 according to the Limberg 
score) (A). An elastogram produced from strain elastography (MyLab X9, Esaote, Italy) for acquisition of the terminal ileum 
affected by Crohn’s disease is color coded according to the shear-wave speed and degree of the fibrosis, ranging from blue 
(harder tissue) to red (softer tissue) (B). Point shear-wave elastography (MyLab X9, Esaote, Italy), performed through the 
most severe bowel damage, shows quantitative measurements of bowel wall stiffness in the terminal ileum (C).

A B C
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ileocolonic resection wherein the anatomy is distorted. 
IUS showed a high sensitivity (92.5%), positive predic-
tive value (94%), and accuracy (87.5%) for detecting 
recurrent CD lesions using ileocolonoscopy as the gold 
standard. SICUS provides higher accuracy in determining 
severity of postoperative recurrence and in differentiating 
mild to severe lesions.54 Although SICUS may add value 
over traditional IUS, data supporting its utility are still 
limited to single centers. Nevertheless, SICUS has no 
requirement for an intravenous injection and may be used 
in select special situations such as postoperative CD.

Novel Uses of Intestinal Ultrasound in 
Inflammatory Bowel Disease

Although ultrasonography, computed tomography, and 
magnetic resonance imaging show good sensitivity and 
specificity in the evaluation of transmural disease,14,55-59 
the key problem that remains is distinguishing inflamma-
tory vs fibrotic transmural disease.60,61 Often these coexist 
in affected stenotic segments. Conventional ultrasound 
and CEUS alone are not able to distinguish between 
the 2 patterns, although some key parameters have been 
identified such as submucosal thickening, hyperechogenic 
spiculates, and muscular hypertrophy.62-64 

Shear-Wave and Strain Elastography to Assess Fibrosis
Chronic inflammation and fibrosis change the mechan-
ical and elastic properties of the affected intestinal loop. 
The degree of fibrosis correlates with bowel wall stiffness; 
thus, tissue elasticity is a potential surrogate marker for 
intestinal fibrosis. Strain elastography (SE) and shear-wave 
elastography (SWE) can be measured with modern ultra-
sound machines and have been developed for parenchy-
mal organs, especially the liver. These ultrasound-based 
elastography technologies can be used to evaluate the 
bowel as well.65 SE provides a relative quantification; SWE 
(point or 2-dimensional) provides absolute quantification 
(Figure 3).

Several studies have been conducted using SE or 
SWE over the last several years showing heterogeneous 
data and sometimes conflicting results. These studies vary 
in methodology and have different endpoints or reference 
standards. Thus, it is currently not possible to set cutoffs 
that are immediately applicable to clinical practice. Never-
theless, the data show a positive correlation between SWE 
values and fibrosis.66-70 Chen and colleagues suggested a 
classification of strictures in patients with CD based on 
SWE values and the Limberg score, suggesting severe 
fibrosis for SWE values greater than 22.55 kPa and mild 
fibrosis for SWE values less than 22.5 kPa.61 Fraquelli and 
colleagues conducted a study of SE and documented ele-
vated strain ratio values for patients with fibrotic strictures 

(2.4 ± 0.5) compared with those with moderate fibrosis 
(1.5 ± 0.5) or inflammation (1.2 ± 0.6).69 The method is 
attractive because it is noninvasive, well-tolerated, easy to 
perform in most patients, reproducible, and not expen-
sive. According to the European Federation of Societies 
for Ultrasound in Medicine and Biology guidelines, SE 
and point SWE can be used to characterize fibrosis in 
intestinal lesions even though ultrasound-based elastogra-
phy may not be ready for widespread comparisons across 
centers in the absence of standardization.65 Here, the 
variation between machines in the absence of a reference 
standard may hinder its use in studies, but for clinical 
practice, using the same machine in the same patient (SE 
or SWE) could be helpful to measure changes in fibrosis 
of a diseased segment.

Disease Monitoring During Pregnancy
During pregnancy, biochemical parameters (C-reactive 
protein, hemoglobin, albumin) are not accurate to 
determine disease activity. Fecal calprotectin is accurate 
but lacks information about disease extent, lesion topog-
raphy, and related complications.65,71-73 Endoscopy and 
MRE are less comfortable or less feasible in pregnant 
IBD patients. IUS is radiation-free, noninvasive, and safe 
to use during pregnancy, compared with MRE and CT 
for monitoring disease activity.14,52,74 IUS correlates well 
with clinical symptoms, therapeutic response, and fecal 
calprotectin.75 Limitations include feasibility, particularly 
visualization of the terminal ileum and sigmoid colon, 
later in pregnancy.75,76 Specificity of IUS is high during 
all 3 trimesters but significantly decreases in the third 
trimester compared with the first and second trimesters. 
Because of uterus expansion, evaluation of the rectum 
can be difficult; this may also be challenging from a per-
ineal approach during the second and third trimesters. 
Nevertheless, IUS may be very useful in the setting of 
pregnancy to monitor disease activity, which can impact 
pregnancy outcomes.

Intraoperative Ultrasound Assessment of the Bowel in 
Crohn’s Disease
Histologic involvement of surgical resection margins in 
CD is considered an important risk factor for postoper-
ative recurrence. There is no consensus on the definition 
of margin involvement nor in the definition of a clinically 
meaningful postoperative recurrence.77,78 The decision 
about the extent of the surgical resection is currently left to 
the surgeon’s experience and preoperative investigations. 
The availability of new wireless devices has simplified the 
use of intraoperative ultrasound. The sonographic evalu-
ation can be performed through a mini-laparotomy with 
extraction of the bowel loop to define the length of the 
resection and site of anastomosis. Use of intraoperative 
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ultrasound seems to be associated with a lower rate of his-
tologically affected margins, with a comparable duration 
of the surgery and the length of the intestinal specimens 
removed.79,80 We believe intraoperative IUS may allow for 
improved delineation of bowel for resection.

Identification of Other Pathologies
In Europe, performing a complete ultrasound scan of 
the bowel means studying the patient’s entire abdo-
men. In the United States, a limited ultrasound of the 
intestines is performed by gastroenterologists. CD leads 
to pathologies not only of the intestine but also of the 
structures connected to it (mesentery, lymph nodes) and 
of other surrounding organs. Approximately half of CD 
patients develop hepatobiliary manifestations.81 The most 
common manifestation is primary sclerosing cholangitis 
for which ultrasound would not be adequate to detect; 
other conditions such as fatty liver and gallstones may be 
detected easily on ultrasound. Another common mani-
festation is nephrolithiasis after ileal resection owing to 
predisposition to calcium oxalate stones.82-84 These condi-
tions can be recognized with ultrasound evaluation.

Incorporating Intestinal Ultrasound Into 
Practice 

In the United States, most gastroenterologists, other than 
those who perform endoscopic ultrasound, have not had 
point-of-care ultrasound as part of formal training. To 
make IUS available to patients with IBD, gastroenterolo-
gists need to be trained to perform this technique. Ideally, 
training should begin during gastroenterology fellowship. 
Yet, how to support the education of practicing gastroen-
terologists to competently perform IUS for IBD must be 
considered. Relatively little has been studied with respect 
to the IUS learning curve because much of the literature 
has emerged from Europe where abdominal ultrasound is 
often part of general internal medicine training. Because of 
the lack of formal ultrasound training of American gastro-
enterologists, it would be difficult to predict the learning 
curve, which may vary significantly among individuals. 

Rather than basing competency on a number of 
procedures that should be performed, a Delphi panel 
of experts has developed a list of knowledge, technical, 
and interpretation skills that someone performing IUS 
should be able to execute.85 One study that examined the 
learning curve for IUS compared those with experience in 
abdominal ultrasound (>500 exams) with those without 
abdominal ultrasound experience. The study found that 
approximately 66 IUS examinations were necessary in 
the inexperienced group to have agreement with a highly 
experienced IUS physician whereas trainees with abdom-
inal ultrasound experience needed 33 examinations for 

agreement with respect to BWT, pathologic dilatation, 
and enlarged lymph nodes.86 The learning curve is reason-
ably steep. Presumably, a higher number will be needed for 
true proficiency—the ability to accurately detect disease 
activity and complications compared with gold-standard 
cross-sectional imaging tools such as MRE and CTE. 
Informally, most experienced IUS experts think at least 
200 IUS examinations are needed before beginning to 
achieve competency. 

Compared with visualization of the liver, the eval-
uation of the thin, pliable, shifting walls of the intestine 
requires a high level of resolution by ultrasound.87 A full 
explanation of the characteristics of the different frequen-
cies and probes used for IUS is beyond the limits of this 
article. A high-frequency (3-11 MHz) linear probe is typ-
ically used for evaluating the intestine; a low-frequency 
(1-8 MHz) convex probe is generally used for a broader 
view of the abdomen that complements the detailed view 
of the intestinal wall. In general, a mid-range ($40,000-
$50,000) to high-range (~$100,000) general ultrasound 
machine is recommended. Entry level or portable ultra-
sound machines ($15,000-$25,000) can also provide 
general, useful information but may miss smaller subtle 
complications. In the United States, there is no specific 
Current Procedural Terminology (CPT) code for IUS, 
and this needs to be developed as the time needed to per-
form and interpret the examination is better understood. 
Instead, billing codes and procedure codes are available 
for limited abdominal ultrasound (CPT 76705). Ideally, 
images should be captured in the electronic medical 
record and are required for billing hospital-based pro-
cedures. In addition, documenting findings on a report 
should be included in the medical record for each IUS 
examination performed. Reimbursement will depend 
on the site of service. Obtaining privileges for IUS, like 
with any new endoscopic procedure, should follow the 
guidelines of local hospital systems. Although the Inter-
national Bowel Ultrasound Group has developed a cur-
riculum for providing a certificate of completion, there is 
still no recognition by national gastroenterology societies 
in the United States for what is needed to achieve a 
standardized accreditation and thus credentialing within 
institutions to perform IUS.88 A systematic, practical way 
for American gastroenterologists to adopt this technique 
is being developed. As more American sites perform IUS, 
experience with this procedure will expand. 

Conclusion 

IUS should be considered an extension of the physical 
examination in a patient with IBD. IUS as a point-of-
care test during an IBD patient visit allows for the imme-
diate ability to see if there is evidence of inflammation or 
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a stricture, evaluate extent of disease, and can help guide 
therapeutic planning for the patient. It avoids the wait 
for a colonoscopy, MRE, or fecal calprotectin to evaluate 
activity of disease. Its applications are broad, including 
use in children and pregnant women in whom colonos-
copy and MRE are usually avoided. However, there is 
no ideal model for organizing IUS during IBD visits. In 
Europe, most centers have days dedicated to IUS but also 
have it available as a point-of-care test to evaluate symp-
toms. As more centers in the United States adopt and 
incorporate this technique into fellowship training, IUS 
will likely become a valuable tool in the treat-to-target 
strategy for IBD. 
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