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Are we ready to incorporate 
intestinal ultrasound 

into clinical practice/clinical trials for UC?



Overview of 
IUS in UC
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Accuracy of 
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BWT > 3 mm detects colonic inflammation 
with 86% of sensitivity and 88% of specificity:
Comparable to colonoscopy 

Sagami S et al. CGH 2022

Accuracy



Transperineal US detects endoscopic activity 
in  proctitis

Accuracy



Reliability of 
IUS in UC
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IUS is……..operator-dependent Reliable

There was almost perfect reliability for BWT (ICC: 0.96, 95% CI 0.92–0.98) and 
for CDS (not present or present, κ = 0.83, 95% CI 074–0.92)

De Voogd et al. JCC 2021; Novak et al. JCC 2021 



IUS is NOT operator-dependent Reliable

There was almost perfect reliability for BWT (ICC: 0.96, 95% CI 0.92–0.98) and 
for CDS (not present or present, κ = 0.83, 95% CI 074–0.92)

De Voogd et al. JCC 2021; Novak et al. JCC 2021 



Responsiveness 
of IUS in UC
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ResponsiveUltrasound parameters are responsive to treatment

Maaser et al. GUT 2020

Ulcerative colitis

BWT CDS



IUS findings are 
quantifiable
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Scoring 
index for 
UC

Formula Reference standard Cohort
N.

Validation Sensitivity
to change

Predictive 
value

MUC
(Allocca, 
JCC 2018)

1.4 × BWT + 2 × CDS
(1 if present, 0 if absent)
(Derived through logistic 

regression)

Colonoscopy 
(MES > 1).

Cut-off values:
> 6.2 for MES > 1;
< 4.3 for MES= 0

53 YES, external 
cohorts

YES YES

UC- IUS 
index
(Bots,
 JCC 2021)

BWT + CDS + Haustra + iFAT Colonoscopy 
(MES, UCEIS)

60 YES, external 
cohort

NOT 
assessed

NOT 
assessed

IBUS-SAS
(Novak, JCC 
2021; 
Innocenti, 
CGH 2024)

4 x BWT (mm) + 15 x i-fat 
+ 7 x CDS + 4 x BWS

(Derived through logistic 
regression)

Visual analogue 
scale

50 YES, external 
cohort

NOT 
assessed

NOT 
assessed

Ultrasound scoring systems in UC



Michela, 40 years old, left side ulcerative colitis, failure 
to combo therapy with IFX and AZA
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*

iFAT



BWT= 4.3mm
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BWT= 4.3mm

*

iFAT

MES= 3

MUC= 1.4xBWT mm + 2xCDS=
(1.4x4.3) + 2=

CDS= 0 absent; 1 present



BWT= 4.3mm

*

iFAT

MES= 3

MUC= 1.4xBWT mm + 2xCDS=
(1.4x4.3) + 2= 8

CDS= 0 absent; 1 present

MUC >6.2 for MES >1



BWT= 4.3mm

*

iFAT

MES= 3

IBUS-SAS= (4xBWT mm) + (15xiFAT) 
+ (7xCDS) + (4xBWS)=

(4x4.3) + (15x2) + (7x3) + (4x3)=

iFAT= 0 absent; 1 uncertain; 2 present
CDS= 0 absent; 1 short signals; 2 long signals; 3 signals in and out
BWS= 0 normal; 1 uncertain; 2 focal < 3 cm; 3 extensive > 3 cm



BWT= 4.3mm

*

iFAT

MES= 3

IBUS-SAS= (4xBWT mm) + (15xiFAT) + 
(7xCDS) + (4xBWS)=

(4x4.3) + (15x2) + (7x3) + (4x3)= 80.2

iFAT= 0 absent; 1 uncertain; 2 present
CDS= 0 absent; 1 short signals; 2 long signals; 3 signals in and out
BWS= 0 normal; 1 uncertain; 2 focal < 3 cm; 3 extensive > 3 cm



MES= 0

6 Months after starting ustekinumab therapy



MES= 0

6 Months after starting ustekinumab therapy
MUC= 1.4xBWT mm + 2xCDS=
(1.4x1.8) + 2 x 0= 2.52
<6.2 for MES <1;
<4.3 for MES= 0
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Intestinal ultrasound is changing the current 
approach to managing patients with IBD

POCUS



The diagnosis in your pocket



Hand-held IUS and IUS are comparable for the 
assessment of ultrasound parameters

Rispo et al. JCC 2023

Bowel wall thickness Color Doppler signals Bowel wall stratification



No significant differences in diagnostic 
accuracy between the two procedures

Rispo et al. JCC 2023



Hand-held US by a patient with UC for at-home 
monitoring

Cleveland et al. IBD 2023



Hand-held US by a patient with UC for at-home 
monitoring

Cleveland et al. IBD 2023



IUS is a perfect tool for 
monitoring patients  and 
treatment response



From tight control to treatment target



From tight control to treatment target



Cohort of 49 patients with ulcerative colitis 
starting biologics

Allocca et al. JCC 2023



MUC ≤ 6.2 at week 12 was the only independent 
predictor for MES ≤ 1 and MES = 0 at reassessment

Allocca et al. JCC 2023

MUC= 1.4xBWT + 2xCDS 



MUC ≤ 6.2 at week 12 was the only independent 
predictor for MES ≤ 1 and MES = 0 at reassessment

Allocca et al. JCC 2023

MUC= 1.4xBWT + 2xCDS 



Failure to get ultrasound remission by 12 weeks was 
associated to failure to get long-term endoscopic remission in 
ulcerative colitis

Allocca et al. JCC 2023



Allocca et al. JCC 2023

NPV 96%

Failure to get ultrasound remission by 12 weeks was 
associated to failure to get long-term endoscopic remission in 
ulcerative colitis



Ultrasound remission may be an early target in UC

Turner D. Gastroenterology 2021



Ultrasound remission may be an early target in UC

Turner D. Gastroenterology 2021



MUC, not MES, was independently associated 
with the risk of colectomy

Piazza & Noviello et al. JCC 2023

Cohort of 141 patients 
with ulcerative colitis

MUC = 1.4xBWT + 2xCDS 



MUC, not MES, was independently associated 
with the risk of colectomy

Piazza & Noviello et al. JCC 2023

Cohort of 141 patients 
with ulcerative colitis

MUC = 1.4xBWT + 2xCDS 



The optimal MUC cut-off value for predicting 
colectomy was 7.7

Piazza & Noviello et al. JCC 2023



UC is not a “mucosal 
disease”: the submucosa 
is the thickest layer

RCU patients with MES > 2
De Voogd F, Gastroenterology 2022

Submucosa



Turner et al. Gastroenterology 2021

Ultrasound remission may be a long-term target in UC



Turner et al. Gastroenterology 2021

Ultrasound remission may be a long-term target in UC



Intestinal ultrasound in IBD

Allocca et al. Gastroenterology 2023 



Indications for IUS in IBD

Allocca et al. Gastroenterology 2023 



Unmet needs for IUS in IBD

Allocca et al. Gastroenterology 2023 



Areas for future research

- Large multicenter studies that confirm the accuracy, the 
reproducibility and the responsiveness of ultrasonographic-based 
activity scores;

- Maximize the use of IUS in treat-to-target strategies



Areas for future research

- Validation of ultrasonographic parameters to diagnose strictures and 
treatment response;

- Use of advanced techniques (CEUS, elastography, motility) and 
artificial intelligence to ultrasound imaging with extraction of novel 
imaging biomarkers of activity and fibrosis



Thank you 
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