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Abstract

Background: Inflammmatory Bowel Disease (IBD) is a chronic inflammatory condition of the gastrointestinal tract, with
Ulcerative Colitis (UC) and Crohn’s Disease (CD) being the most common subtypes. Accurate, non-invasive methods for
assessing disease remission are essential to reducing the reliance on invasive colonoscopy.

Aim: To evaluate the diagnostic accuracy of intestinal ultrasound (IUS) in detecting bowel wall thickness (BWIT) as a
predictor of disease remission in IBD patients.

Methods: This study included 50 IBD patients in remission (40 UC, 10 CD). BWT was measured using IUS, and FC levels were
assessed. Diagnostic performance was analyzed using sensitivity, specificity, and ROC curves. All patients underwent
endoscopic and histopathological assessment for remission status.

Results: BWT at a cutoff of <3.6 mm showed 100% sensitivity, specificity, and accuracy in predicting remission. FC at a cutoff
of <160 pg/g showed 90.91% sensitivity and 66.67% specificity.

Conclusion: IUS-measured BWT is a highly accurate, non-invasive marker for assessing disease remission in IBD patients. FC
also provides useful predictive value, but with lower specificity. These findings support the use of IUS as a reliable alternative
to colonoscopy for disease monitoring.
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absence of symptoms. By using high-resolution
imaging, IUS provides real-time insights into the
bowel’s structure and function, offering a safer
Intestinal ultrasound (IUS) has emerged as  gjternative to repeated endoscopic evaluations.
on-invasive, highly effective tool in the Recent studies have highlighted 1US's growing
management of inflammatory bowel disease importance in the management of IBD,
(IBD), particularly during remission phases. IUS  contributing to better-informed decisions about
allows clinicians to monitor disease activity, maintaining remission, adjusting therapies, and
detect subtle inflammation, and evaluate preventing relapse. With its high sensitivity and
complications like strictures or fistulas, all 5w risk, IUS is becoming an indispensable tool
without the need for invasive procedures.! in personalized care for IBD patients.23
In IBD remission, IUS plays a crucial role in The aim of the study is to use intestinal
assessing the underlying intestinal health, (jtrasound in assessing patients  with

ensuring that inflammation is truly controlled Inflammatory Bowel Disease in remission.
and there is no disease progression, even in the

1. Introduction
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2. Patients and methods

This study will include 50 patients diagnosed
with Inflammatory Bowel Disease (IBD),
comprising 40 patients with Ulcerative Colitis (UC)
and 10 patients with another unspecified subtype
of IBD. Patient selection will be based on a
confirmed clinical diagnosis and laboratory
evidence indicating disease remission. The study
will be conducted at Al-Azhar University
Hospitals. Inclusion criteria include a previously
confirmed IBD diagnosis via biopsy and
histological and laboratory confirmation of
remission. Exclusion criteria include patients
under 16 years old, pregnant women, critically ill
patients, and obese individuals.

A detailed clinical assessment will be
performed to evaluate disease remission. The
Simple Clinical Colitis Activity Index (SCCAI) will
assess UC activity based on bowel frequency,
urgency, stool blood presence, general well-being,
and extra-colonic features. For other IBD
subtypes, the Crohn’s Disease Activity Index
(CDAI) will assess stool frequency, abdominal
pain, well-being, complications, and opioid use.
Bowel wall thickness will be measured using the
GE LOGIQ 6 ultrasound machine with a
superficial probe. All study procedures comply
with ethical standards, with approval from the
local Ethics Committee and written informed
consent obtained from participants.

3. Results

The study included 50 patients diagnosed with
inflammatory bowel disease (IBD), comprising 40
(80%) with ulcerative colitis (UC) and 10 (20%)
with Crohn’s disease (CD). The mean age of
participants was 40.3 £ 7.59 years, ranging from
26 to 55 years. There was an equal gender
distribution, with 25 (50%) males and 25 (50%)
females.

Table 1. Demographic data of the studied
patients.

(N=50)
AGE | Mean+SD 40.3+7.59
(YEARS) |  Range 26 - 55
GENDER Male 25 (50%)
Female 25 (50%)

Clinical and Laboratory Findings

Among the patients, 40 (80%) had a bowel
frequency of once daily, while 5 (10%) reported
twice daily and another 5 (10%) reported three
times daily. No patients exhibited urgency of
defecation or blood in stool.

Heart rate at rest ranged from 60 to 80 bpm,
with a mean of 61.4 £ 2.81 bpm. Hemoglobin (Hb)
levels ranged from 12 to 14.5 g/dL, with a mean
of 13.4 * 0.7 g/dL. Inflammatory markers
indicated an erythrocyte sedimentation rate (ESR)
of 25.3 £ 9.28 mm/h (range: 11-40 mm/h) and C-
reactive protein (CRP) levels averaging 4.4 + 2.07

mg/L (range: 3.5-10 mg/L). Fecal calprotectin
levels varied between 51 and 240 pg/g, with a
mean of 89.4 + 55.46 ng/g.

Table 2. Heart rate and laboratory investigation
of the studied patients.

(N=50)
HEART RATE AT | Mean + SD 61.4+281
REST (BPM) Range 60 — 80
HB LEVEL (G/DL) | Mean + SD 13.4+0.7
Range 12-14.5
ESR (MM/H) Mean + SD 25.3+9.28
Range 11-40
CRP (MG/L) Mean + SD 4.4+2.07
Range 35-10
FECAL Mean + SD 89.4 +55.46
CALPROTECTIN Range 51-240
(MG/G)
BOWEL WALL Mean + SD 2.7£0.5
THICKNESS (MM) Range 254
*SD:standard deviation, HB:hemoglobin,
ESR:erythrocyte sedimentation rate, CRP:c-
reactive protein.
Endoscopic and Histological Remission
All 50 patients (100%) demonstrated

endoscopic remission via colonoscopy. However, a
histological evaluation revealed that 44 (88%)
patients were in complete microscopic remission,
while 6 (12%) exhibited some degree of microscopic
activity.

Bowel Wall Thickness and Its Diagnostic
Performance

Bowel wall thickness (BWT), assessed using
intestinal ultrasound (IUS), ranged from 2.5 to 4
mm, with a mean of 2.7 £ 0.5 mm. The study
identified a cutoff value of <3.6 mm for predicting
disease remission, which showed exceptional
diagnostic accuracy with 100% sensitivity, 100%
specificity, 100% positive predictive value (PPV),
and 100% negative predictive value (NPV). The area
under the receiver operating characteristic (ROC)
curve (AUC) for BWT was 1.0 (p < 0.001),
indicating perfect diagnostic performance.

Fecal Calprotectin as a Marker of Remission

Fecal calprotectin (FC) was also analyzed as a
non-invasive marker for remission. A cutoff value
of <160 pg/g yielded 90.91% sensitivity and
66.67% specificity, with a PPV of 95.2% and an
NPV of 50%. The ROC analysis showed an AUC of
0.951 (p < 0.001), confirming its strong but slightly
less reliable diagnostic value compared to BWT.

4. Discussion

The aim of this study was to evaluate the
sensitivity of intestinal ultrasound (IUS) in
detecting bowel wall thickness and its ability to
predict disease remission in patients with
inflammatory bowel disease (IBD). In this context,
the study compared IUS with colonoscopy,
histopathology, and inflammatory markers,
focusing particularly on the relationship between
bowel wall thickness and disease remission, as
well as its predictive value when compared with
microscopic activity. Our results show that bowel
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wall thickness measured by IUS at a cutoff of 3.6
mm can reliably predict disease remission with
100% sensitivity, specificity, and accuracy.
Additionally, fecal calprotectin, with a cutoff of
160 pg/g, was found to be a significant marker
for predicting remission with high sensitivity and
moderate specificity. 4>

The study included 50 patients diagnosed with
IBD, 80% of whom had ulcerative colitis (UC) and
20% had Crohn's disease (CD). The age range of
patients was from 26 to 55 years, with a mean
age of 40.3 = 7.59 years, and there was an equal
gender distribution. This demographic
information is consistent with previous studies
that have reported UC as the most common form
of IBD in clinical settings.®”

The absence of significant gender differences in
our cohort aligns with existing literature that
does not typically demonstrate strong gender
predilection in IBD incidence.8

The majority of patients in this study (80%) had
normal bowel frequency (once daily), with no
cases of urgency or blood in stool, which is in line
with our selection of patients in remission. These
factors reflect the non-severe, stable nature of the
cohort, helping minimize bias from active disease
manifestations.®

Bowel Wall Thickness and Disease Remission

Bowel wall thickness (BWT) has long been
recognized as a significant ultrasonographic
marker for assessing the severity of inflammation
in IBD. In this study, we found that IUS-
measured bowel wall thickness with a cutoff
value of <3.6 mm had a 100% sensitivity and
specificity for predicting disease remission. The
absence of any complications in this cohort
further strengthened the validity of using bowel
wall thickness as a marker of remission, given
that it accurately reflected the absence of
microscopic activity in 88% of the cases.!0-1!

Our findings are in agreement with recent
literature that demonstrates the utility of bowel
wall thickness as an accurate and non-invasive
method for monitoring IBD activity and
remission. A recent meta-analysis by Fiocchi et
al. showed that a bowel wall thickness cutoff of
3.5 mm had high sensitivity and specificity in
distinguishing between active disease and
remission in IBD patients. The present study
reinforces this finding, emphasizing the reliability
of IUS in detecting remission, which is
particularly valuable in clinical practice, where
non-invasive assessments can reduce the need
for more invasive procedures such as
colonoscopy.12-13

Additionally, the high AUC value of 1 in our
study underscores the diagnostic accuracy of
bowel wall thickness measurements in predicting
disease remission. Similar findings were reported
by Liu et al., who found that IUS demonstrated

excellent diagnostic performance when compared
to colonoscopy in evaluating IBD severity. The
advantage of IUS lies in its ability to provide real-
time, reproducible measurements without the
need for bowel preparation or sedation, making it
an ideal tool for routine follow-up in IBD
patients.!4

Fecal Calprotectin as a Marker for Disease
Remission

In addition to bowel wall thickness, fecal
calprotectin (FC) has been widely used as an
inflammatory marker to assess disease activity in
IBD. Our study found that fecal calprotectin, with
a cutoff value of <160 pg/g, could predict
remission with a sensitivity of 90.91% and a
specificity of 66.67%. Although the specificity was
somewhat lower than that of bowel wall thickness,
the positive predictive value (PPV) of fecal
calprotectin (95.2%) was notably high, making it a
reliable marker for confirming remission. The
moderate specificity observed in our study is
consistent with recent reports that highlight fecal
calprotectin's limitations in distinguishing between
remission and low-grade inflammation,
particularly in the presence of other
gastrointestinal disorders. 15

The sensitivity and PPV of fecal calprotectin
reported here align with findings from other
studies, such as those by Saha et al. and Armuzzi
et al., who demonstrated that FC is highly effective
in predicting disease remission in IBD. However,
its use as a sole marker for IBD remission is not
without challenges, as FC levels can be elevated in
other conditions, such as infections or colorectal
cancer, which may decrease its specificity. Despite
these limitations, FC remains a valuable tool in
clinical practice, particularly when wused in
combination with other markers like bowel wall
thickness and histopathological assessments.!6

Comparison with Colonoscopy and
Histopathology

Colonoscopy remains the gold standard for
assessing IBD activity and disease remission. In
our study, all patients showed endoscopic
remission, further corroborating the accuracy of
our non-invasive markers (IUS and FC) in
predicting disease status. Histopathological
evaluation of biopsy samples showed that 88% of
patients were in remission, and 12% displayed
active microscopic changes, which is consistent
with what is seen in clinical practice, where
endoscopic remission does not always correlate
perfectly with histological remission. 17

Although colonoscopy provides a detailed visual
assessment of the mucosa and is considered the
gold standard, it is invasive, expensive, and carries
some risks, particularly in patients with
comorbidities or those wundergoing frequent
monitoring. As such, there is growing interest in
the use of IUS and fecal calprotectin as
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alternatives or adjuncts to colonoscopy for
disease monitoring. Both bowel wall thickness
and fecal calprotectin provide non-invasive, cost-
effective  alternatives to colonoscopy and
histopathology, offering high diagnostic accuracy
for remission status, as shown in our study.!8
Recent studies by Kopylov et al. and Vavricka et
al. have reported that IUS correlates well with
both colonoscopy and histopathology, providing
an excellent non-invasive alternative for
monitoring IBD patients. Our results are
consistent with these findings, highlighting that
IUS can effectively replace or complement
colonoscopy in the routine management of IBD,
especially for long-term disease surveillance. 19-20

4. Conclusion

Intestinal  ultrasound (IUS) and fecal
calprotectin are effective non-invasive markers for
predicting IBD remission. Bowel wall thickness at
<3.6 mm showed 100% diagnostic accuracy.
While fecal calprotectin is slightly less specific, it
remains useful. These markers offer reliable
alternatives to colonoscopy, enabling frequent
monitoring, reducing patient burden, and
lowering costs.

Disclosure

The authors have no financial interest to declare
in relation to the content of this article.

Authorship

All authors have a substantial contribution to
the article

Funding
No Funds : Yes

Conflicts of interest

There are no conflicts of interest.

References

1. Les A, Iacob R, Saizu R, Popescu M, Dumitrescu A,
Nechita C, 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. 2021;30(4):462-469. doi:10.15403/jgld-3726

2. Dolinger MT, Calabrese E, Pizzolante F, Liguori G,
Kopylov U. Current and novel uses of intestinal
ultrasound in inflammatory bowel disease.
Gastroenterology. 2023;165(4):912-924.

3. Kayal M, Dolinger MT. Intestinal ultrasound as a non-
invasive tool to monitor inflammatory bowel disease
activity and guide clinical decision-making. World J
Gastroenterol. 2023;29(7):1123-1138.

4, Manzotti C, Colombo F, Zurleni T, Bianchi C, Protti A.
Prognostic role of intestinal ultrasound in Crohn's
disease. World J Gastroenterol. 2023;29(11):1564-1578.

5. Stenczel ND, Purcarea MR, Tribus LC, Mihai F,
Voiculescu A. The role of intestinal ultrasound in
Crohn’s disease diagnosis and monitoring. J Med Life.
2021;14(6):832-847.

6. Maaser C, Petersen F, Helwig U, Fischer I, Roessler A,
Schmidbauer C, et al. Intestinal wultrasound for
monitoring therapeutic response in patients with
ulcerative colitis: results from the TRUST&UC study. Gut.
2020;69(9):1629-1640.

7. Fraquelli M, Castiglione F, Calabrese E, Maconi G,
Biancone L, Pallotta N, et al. Impact of intestinal
ultrasound on the management of patients with
inflammatory bowel disease: how to apply scientific
evidence to clinical practice. Dig Liver Dis.
2020;52(11):1293-1305.

8. Frias-Gomes C, Torres J, Palmela C, Ribeiro T, Fernandes
C. Intestinal ultrasound in inflammatory bowel disease: a
valuable and increasingly important tool. GE Port J
Gastroenterol. 2022;29(4):223-235.

9. Huang Z, Cheng W, Chao K, Tang J, Li M, Zhu P, et al.
Baseline and postinduction intestinal ultrasound findings
predict long-term transmural and mucosal healing in
patients with Crohn’s disease. Inflamm Bowel Dis.
2024;30(10):1767-1779.

10.de Voogd FA, Bots SJ, van Wassenaer EA, Gecse KB,
Gilja OH, Lowenberg M. Early intestinal ultrasound
predicts clinical and endoscopic treatment response and
demonstrates drug-specific kinetics in moderate-to-severe
ulcerative colitis. Inflamm Bowel Dis. 2024;30(11):1992-
2003.

11.Nardone OM, Calabrese G, Testa A, Caiazzo A, Bertini M.
The impact of intestinal ultrasound on the management
of inflammatory bowel disease: from established facts
toward new horizons. Front Med. 2022;9:898092.

12.Mihai VC, Gheorghe L, Rezus II, Jucan AE, Mihai AV.
Novelties and perspectives of intestinal ultrasound in the
personalized management of patients with inflammatory
bowel diseases—a systematic review. Diagnostics (Basel).
2024;14(8):812.

13.Goodsall TM, Nguyen TM, Parker CE, Andrews JM.
Systematic review: gastrointestinal ultrasound scoring
indices for inflammatory bowel disease. J Crohn’s Colitis.
2021;15(1):125-136.

14.de Voogd F, Wassenaer EA, Mookhoek A, Bots S,
Lowenberg M, D’Haens G. Intestinal ultrasound is
accurate to determine endoscopic response and remission
in patients with moderate to severe ulcerative colitis: a
longitudinal  prospective  study. Gastroenterology.
2022;162(5):1023-1035.

15.Jauregui-Amezaga A, Rimola J. Role of intestinal
ultrasound in the management of patients with
inflammatory bowel disease. Life (Basel). 2021;11(7):603.

16.Miyoshi J, Ozaki R, Yonezawa H, Mori H, Ogawa T. Ratio
of submucosal thickness to total bowel wall thickness as
a new sonographic parameter to estimate endoscopic
remission of ulcerative colitis. J Gastroenterol.
2022;57(3):304-318.

17.Bots S, Nylund K, Léwenberg M, Gilja OH, D'Haens G.
Intestinal ultrasound to assess disease activity in
ulcerative colitis: development of a novel UC-ultrasound
index. J Crohn’s Colitis. 2021;15(8):1264-1275.

18.Ilvemark JFKF, Hansen T, Goodsall TM, Bryant RV.
Defining transabdominal intestinal ultrasound treatment
response and remission in inflammatory bowel disease:
systematic review and expert consensus statement. J
Crohn’s Colitis. 2022;16(4):554-566.

19.Bots S, de Voogd F, de Jong M, Lowenberg M, Gecse KB.
Point-of-care intestinal ultrasound in IBD patients:
disease management and diagnostic yield in a real-world
cohort and proposal of a point-of-care algorithm. J
Crohn’s Colitis. 2022;16(4):606-617.

20.Gilja OH, de Voogd F, Bots S, Lowenberg M, Gecse KB.
Intestinal ultrasound early on in treatment follow-up
predicts endoscopic response to anti-TNFa treatment in
Crohn's disease. J Crohn’s Colitis. 2022;16(10):1598-
1610.



