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Original Article

Background: The use of intestinal ultrasound (IUS) in the management of inflammatory bowel disease (IBD) 
is emerging. We aim to determine the performance of IUS in the assessment of disease activity in IBD.
Methods: This is a prospective cross‑sectional study of IUS performed on IBD patients in a tertiary centre. IUS 
parameters including intestinal wall thickness, loss of wall stratification, mesenteric fibrofatty proliferation, 
and increased vascularity were compared with endoscopic and clinical activity indices.
Results: Among the 51 patients, 58.8% were male, with a mean age of 41 years. Fifty‑seven percent had 
underlying ulcerative colitis with mean disease duration of 8.4 years. Against ileocolonoscopy, IUS had 
a sensitivity of 67%  (95% confidence interval  (CI): 41‑86) for detecting endoscopically active disease. It 
had high specificity of 97% (95% CI: 82‑99) with positive and negative predictive values of 92% and 84%, 
respectively. Against clinical activity index, IUS had a sensitivity of 70% (95% CI: 35‑92) and specificity of 
85% (95% CI: 70‑94) for detecting moderate to severe disease. Among individual IUS parameters, presence 
of bowel wall thickening (>3 mm) had the highest sensitivity (72%) for detecting endoscopically active 
disease. For per‑bowel segment analysis, IUS (bowel wall thickening) was able to achieve 100% sensitivity 
and 95% specificity when examining the transverse colon.
Conclusions: IUS has moderate sensitivity with excellent specificity in detecting active disease in IBD. 
IUS is most sensitive in detecting a disease at transverse colon. IUS can be employed as an adjunct in the 
assessment of IBD.
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INTRODUCTION

Inflammatory bowel disease  (IBD) is a chronic 
relapsing‑remitting disease, comprising mainly of  Crohn’s 
disease  (CD) and ulcerative colitis  (UC). To date, IBD 
management revolves around reducing the disease activity 
and maintaining its remission state. Thus, long‑term 
periodic monitoring of  disease activity is essential to ensure 
a stable course of  disease. IBD can be assessed either by 
clinical symptoms, biomarkers, radiology, or endoscopy.

Ileocolonoscopy is considered as the gold standard in 
establishing the diagnosis of  IBD and determining its 
disease activity. However, it is an invasive procedure with 
the risk of  bleeding and perforation,[1] and a possible 
unpleasant experience due to the need of  bowel preparation. 
Clinical symptoms and biomarkers on the other hand, are 
less reliable tools if  used alone. It is well‑documented that 
clinical symptoms and biomarkers correlate poorly with 
the endoscopic findings.[2] Other radiological investigations 
which also play a role in the diagnosis as well as disease 
monitoring of  IBD include contrast luminal radiographic 
studies, computed tomography  (CT), and magnetic 
resonance imaging (MRI). However, contrasted radiological 
tests have a risk of  contrast‑induced acute kidney injury, 
and cumulative radiation from repeated exposures of  
radiological tests may increase cancer risk in patients with 
IBD.[3,4]

The role of  abdominal ultrasound in assessing bowel is less 
established due to technical difficulties in obtaining high 
quality images.[5] However, in the last two decades, there is 
a growing interest in using intestinal ultrasound (IUS) in 
the management of  IBD. IUS has the advantage of  being 
non‑invasive, inexpensive, widely available, and does not 
involve ionizing radiation.[6] Furthermore, the management 
of  IBD has evolved from sole clinical symptoms‑driven 
intensification of  therapy to ‘treat‑to‑target’ strategy, as the 
use of  biologic immunosuppressive agents in asymptomatic 
patients with active disease based on endoscopy and 
disease biomarkers can prevent disease progression.[7] 
With the presence of  contradictory clinical symptoms and 
endoscopic findings demonstrated in some patients,[8] an 
adjunctive use of  IUS to determine the activity of  disease 
in IBD might be helpful in guiding a proper optimal 
management.

Some ultrasonographic parameters have been recognized 
as indicators of  intestinal inflammation in IBD. The 
main parameter is intestinal wall thickness whereby more 
than 2  mm in small intestine and more than 3  mm in 
colon is considered pathological thickening. Another 

parameter is intestinal wall stratification. Intestinal wall 
consists of  five distinct layers that can be evaluated using 
ultrasound, and loss of  this layer stratification indicates 
inflamed intestinal segment which can be assessed 
especially using high resolution ultrasound probe. Further 
evidence of  intestinal inflammation can be supported 
by the presence of  mesenteric fibrofatty proliferation 
(hyperechoic zone surrounding the inflamed intestine) 
and increased vascularity in intestinal wall/associated 
mesentery (detected by colour Doppler). In addition, 
intestinal complications of  IBD such as stricture, fistula, 
and abscess can also be detected by using IUS.[9]

The prevalence rate of  IBD in Malaysia is low when 
compared to Western countries  (9.24 vs 23.67 per 
100,000 population).[10,11] Nevertheless, there is a steady 
increase in mean incidence of  IBD in Malaysia over 
the past two decades  (from 0.07 to 0.69 per 100,000 
population‑years).[10] In Universiti Kebangsaan Malaysia 
Medical Centre (UKMMC) notably, there is an increasing 
number of  IBD patients since the last decade: IBD mean 
crude incidence of  0.36 (1980‑1989) and, 0.48 (1990‑1999), 
0.63  (2000‑2009) doubled up to 1.46 per 100,000 
population‑years in 2010‑2018 period.[12] This resulted in 
the rise of  social and economic burden on government 
and healthcare systems. Therefore, incorporation of  IUS 
in the monitoring of  IBD patients need to be considered. 
The accuracy of  IUS in the monitoring of  disease activity 
requires further evaluation and study to identify its value 
as a primary investigation in IBD.

METHODS

Study design
This is a single‑centre, prospective, and cross‑sectional 
study conducted between December 2019 and February 
2022 at the UKMMC and approved by its research ethics 
committee  (research code: FF‑2019‑421). All patients 
having IBD and planned for ileocolonoscopy under 
gastroenterology service in UKMMC were included. 
Patients with previous intestinal surgery, isolated small 
bowel disease, pregnancy, and bowel malignancy were 
excluded.

All recruited patients were subjected to IUS and faecal 
calprotectin as the additional tests to the usual care of  IBD 
patients in our centre. The IUS and faecal calprotectin were 
arranged within three weeks after the ileocolonoscopy. Other 
radiological examinations such as CT and MRI done within 
one month duration from ileocolonoscopy were included in 
the study. The patients were assessed on the clinical activity 
index using Harvey‑Bradshaw Index (HBI) for CD and partial 
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1.	 Intestinal wall thickness (thickened wall 3 mm and above).
2.	 Loss of  wall stratification (LWS).
3.	 Presence of  mesenteric fibrofatty proliferation.
4.	 Increased vascularity in intestinal wall or associated 

mesentery.
5.	 Intestinal complications of  IBD such as stricture, 

fistula, and abscess.

Harvey‑Bradshaw Index
HBI [Supplementary Table 1] was developed in 1980 and is 
considered as a shorter version of  Crohn’s Disease Activity 
Index (CDAI). The index consists of  five purely clinical 
parameters. Patient’s clinical state can be categorized into 
four groups based on the scores: <5 remission, 5‑7 mild 
activity, 8‑16 moderate activity, and >16 severe activity.[13]

Partial Mayo score
Partial Mayo Score  [Supplementary Table 2] uses three 
non‑endoscopic components from the full Mayo Score (stool 
frequency, rectal bleeding, and physician’s global assessment). 
Patient’s clinical state can be categorized into four groups 
based on the sum of  the scores: <2 remission, 2‑4 mild 
activity, 5‑7 moderate activity, and >7 severe activity.[14]

Simple endoscopic score for Crohn’s disease
SES‑CD [Supplementary Table 3] was developed in 2004 
and it simplified the Crohn’s Disease Endoscopic Index 

Figure 2: False negative case example of a 43‑year‑old with history 
of Ulcerative Colitis  (UC) shows  (a) increased fat thickness but 
no mesenteric echogenicity with normal bowel wall thickness that 
measures 3 mm at transverse colon. (b) IUS images at descending 
colon shows mild thickened bowel (at upper limit of normal thickness) 
with no loss of stratification; thus, concluded as no active disease 
on ultrasound  (c) Axial CT abdomen taken a day after shows mild 
thickened bowel wall of the transverse colon as well as collapsed and 
mildly thickened descending colon (white arrows in d). There is mild 
mesenteric fat streakiness. This patient had clinically active disease 
of UC at the time of imaging

dc

ba

Mayo Score for UC; and endoscopic activity index using Simple 
Endoscopic Score for Crohn’s Disease (SES‑CD) for CD and 
Ulcerative Colitis Endoscopic Index of  Severity  (UCEIS) 
for UC. Remission and mild diseases were grouped into 
inactive disease while moderate and severe diseases were 
grouped as active disease. IUS findings were compared with 
clinical activity index as a standard reference to calculate the 
sensitivity, specificity, positive and negative predictive values. 
IUS findings were also compared with clinical activity index, as 
well as disease biomarkers (faecal calprotectin and C‑reactive 
protein [CRP]) and radiological examinations (CT and MRI) 
to assess for correlation.

Tests and variables
Intestinal ultrasound parameters
The IUS was performed by using an ultrasound unit in 
the Department of  Radiology  UKMMC. Ultrasound 
machine Toshiba Aplio 500® or Xario 200®  (Japan) 
as well as Supersonic Aixplorer®  (France) were used. 
Two ultrasound probes were utilized during scanning, a 
3‑6 MHz convex‑array transducer and a 6‑12 MHz probe, 
the latter for a detailed high‑resolution examination using 
bowel preset. Examination of  the gastrointestinal tract was 
divided into five segments namely the rectum, left colon 
(sigmoid colon and descending colon), transverse colon, 
right colon (ascending colon and caecum), and terminal 
ileum. Two radiologists (F.M.Z and J.F.M) with more than 
five years' experiences with ultrasound were involved in the 
study, and were blinded from the ileocolonoscopy findings, 
clinical scores as well as biomarkers. IBD involvement was 
determined in each intestinal segment by assessing the 
following parameters [Figures 1 and 2]:

Figure 1: Intestinal ultrasound images show (a) thickened bowel wall 
with loss of bowel wall stratification (white arrow) with (b) increased 
bowel wall vascularity,  (c) enlarged lymph node  (black arrow) and 
increased mesenteric echogenicity indicating mesenteric fibrofatty 
proliferation (star) as well as (d) narrowing or stenosis of the bowel 
lumen (white arrow) with mild thickened bowel

dc

ba
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of  Severity  (CDEIS). It is used to evaluate evidence of  
inflammation at each ileo‑colonic segment (rectum, left colon, 
transverse colon, right colon, and terminal ileum). Each 
individual segment’s score can be added and the higher the 
total SES‑CD score, the more severe overall inflammation 
is 0‑2 remission, 3‑6 mild activity, 7‑15 moderate activity, 
and ≥16 severe activity. It has strong correlation with the 
CDEIS and excellent interobserver agreement.[15]

Ulcerative colitis endoscopic index of severity
UCEIS [Supplementary Table 4] is used to score the most 
affected colonic area. It has high correlation with the 
overall assessment of  severity and good intra/interobserver 
reliability.[16] The higher the score, the more severe the 
inflammation: 0‑1 remission, 2‑4 mild activity, 5‑6 moderate 
activity, and 7‑8 severe activity. UCEIS outperform Mayo 
Endoscopic Score (another endoscopic index of  severity 
in UC) and a value of  7 and above predicts the need for 
salvage therapy such as biologic therapy or colectomy.[17]

Sample size
IBD prevalence in Malaysia is still low  (9.24 per 100,000 
population). However, UKMMC is a tertiary referral centre 
for IBD, accepting IBD cases in the whole country. The 
prevalence of  IBD from gastroenterology clinic in UKMMC 
is approximated to be 7‑10%. We referred to a table prepared 
by Bujang MA and Adnan TH (2016),[18] which was developed 
after calculation by using PASS software. This table was 
intended to be used to find a minimum sample size required 
for sensitivity and specific analysis. Based on the table, 
the minimum sample size that is required for the study is 
31 patients. We took 50 patients as the adequate sample size.

Statistical analysis
In this study, ‘Statistical Product and Service Solution’ (SPSS, 
Chicago, IL, USA) software version 26 was used for data 
analysis. IUS findings were compared with endoscopic 
findings, by using ileocolonoscopy as the reference 
standard. Overall and per segment basis of  sensitivity, 
specificity, positive predictive value, and negative predictive 
value were calculated, as well as the 95% confidence 
intervals  (CI). Pearson correlation coefficient was 
calculated to assess correlation between IUS findings 
and clinical activity index, inflammatory markers, and 
radiological examinations. A  two‑tailed P  < 0.05 was 
considered statistically significant.

RESULTS

Patient demographics
A total of  51 patients were enrolled in this study. There 
was a slight male predominance  (58.8%) in the cohort, 
and majority of  patients were Malays  (72.5%). The 

mean (± standard deviation [SD]) age of  the patients was 
40.92 ± 15.62 years. In total, 56.9% (n = 29) of  patients 
had underlying UC, while the mean duration of  disease was 
8.4 ± 7.2 years. Clinically, 19.6% (n = 9) of  patients were 
in active disease, with overall 2% (n = 1) having severe 
disease activity. Table 1 summarizes the demographic and 
clinical data of  our patients.

Performance of intestinal ultrasound in the assessment 
of disease activity in inflammatory bowel disease
In comparison with endoscopic activity index
Among the 51 patients, 25.5% (n = 13) had active disease 
based on IUS findings. Against ileocolonoscopy, IUS 
had a sensitivity of  67%  (95% CI: 41‑86) for detecting 
endoscopically active disease. It had high specificity of  
97% (95% CI: 82‑99) with positive and negative predictive 
values of  92% and 84%, respectively. However, the 
performance of  IUS was better in CD as compared to UC 
with a sensitivity of  80% and 50%, respectively.

Among individual IUS parameters, presence of  bowel wall 
thickening  (BWT)  (>3  mm) had the highest sensitivity 
for detecting endoscopically active disease-72% (95% CI: 
46‑89), followed by LWS-61% (95% CI: 36‑82), fibrofatty 

Table 1: Demographic and clinical data of patients
Characteristics Total 

n=51
Ulcerative 

Colitis n=29
Crohn’s Disease 

n=22

Gender no. (%)
Male 30 (58.8) 19 (65.5) 11 (50.0)
Female 21 (41.2) 10 (34.5) 11 (50.0)

Ethnicity no. (%)
Malay 37 (72.5) 24 (82.8) 13 (59.1)
Chinese 5 (9.8) 3 (10.3) 2 (9.1)
Indian 9 (17.6) 2 (6.9) 7 (31.8)

Age (years) 40.92±15.62 43.00±14.09 38.18±17.39
IBD type no. (%)

Ulcerative colitis 29 (56.9)
Crohn’s disease 22 (43.1)

Montreal Classification 
no. (%)

E1=ulcerative proctitis 10 (34.5)
E2=left‑sided colitis 10 (34.5)
E3=pancolitis 9 (31.0)

   L1=ileal 1 (4.5)
   L2=colonic* 10 (45.5)
   L3=ileocolonic 11 (50.0)
Disease duration (years) 8.40±7.22 9.41±7.63 7.07±6.57
Clinical activity index 
no. (%)

Remission 32 (62.7) 21 (72.4) 11 (50.0)
Mild 9 (17.6) 5 (17.2) 4 (18.2)
Moderate 9 (17.6) 2 (6.9) 7 (31.8)
Severe 1 (2.0) 1 (3.4) 0 (0.0)

Clinical disease activity 
no. (%)

Inactive 41 (80.4) 26 (89.7) 15 (68.2)
Active 10 (19.6) 3 (10.3) 7 (31.8)

Continuous values are mean±standard deviation; discrete values are 
n (%); *1 patient had concomitant perianal disease
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proliferation and increased vascularity-50%  (95% CI: 
27‑73) for both. According to the type of  disease, all IUS 
parameters have low sensitivity of  33% in UC and perform 
better in CD, with a sensitivity of  60‑80%.

For per‑bowel segment analysis, IUS  (BWT) was able to 
achieve 100% sensitivity and 95% specificity when examining 
the transverse colon in total, 100% sensitivity and specificity in 
UC, and 100% sensitivity and 88% specificity in CD. For right 
and left colons, IUS showed a sensitivity of  70% and 61%, 
respectively. Contrary to this, IUS showed a poor performance 
at the rectum and terminal ileum, with a sensitivity of  42% 
and 40%, respectively. In UC, IUS had poor performance in 
other bowel segments beside transverse colon.

In general, IUS parameters correlated well with endoscopic 
activity index with statistically significant association (r = 0.698, 
P  <  0.01). Similarly, there was a statistically significant 
association between IUS parameters and endoscopic activity 
index according to type of  disease, UC (r = 0.648, P < 0.01) 
and CD (r = 0.726, P < 0.01), respectively.

In comparison with clinical activity index
Against clinical activity index, IUS had a sensitivity of  
70%  (95% CI: 35‑92) and specificity of  85%  (95% CI: 
70‑94) for detecting moderate to severe disease. There 
was a statistically significant association between IUS 
parameters and clinical activity index (r = 0.504, P < 0.01). 
However, IUS in UC had a poor correlation with clinical 
activity index (r = 0.192, P = 0.317), with a low sensitivity 
of  33% (95% CI: 2‑88).

In comparison with disease biomarkers
In general, IUS parameters had statistically significant association 
with disease biomarkers such as faecal calprotectin (r = 0.489, 
P < 0.01) and CRP (r = 0.604, P < 0.01). Similar correlation 
was observed in both UC and CD.

In comparison with other radiological modalities
By correlating the IUS parameters with other radiological 
modalities such as CT/MRI, we found that IUS had 
significant association (r = 0.661, P < 0.01). In our study, 
there was only one CT/MRI done in UC, thus, correlation 
cannot be assessed. In CD, similar correlation was 
observed (r = 0.745, P = 0.002).

Table  2 summarizes the performance of  IUS in the 
assessment of  disease activity in IBD.

DISCUSSION

In our cohort of  patients, IUS parameters were shown 
to have a sensitivity of  67% and specificity of  97% using 

ileocolonoscopy as a reference standard. This implies the 
possibility of  using IUS as an adjunctive assessment tool 
in IBD as it is easily available.

Despite its limitation in assessing the proximal jejunum 
and rectum, a systemic review by Panés et  al.[19] found 
a good sensitivity and specificity of  IUS for diagnosis 
and evaluation of  CD, when used at terminal ileum and 
colon. Similarly, our study revealed a better sensitivity and 
specificity of  IUS parameters especially BWT in CD. This 
can be explained by the superficial inflammation in UC 
which does not affect much on the bowel wall thickness 
and stratification,[20] thus requiring other parameters 
such as increased vascularity to determine the inflamed 
colon.[21] However, when examining the correlation between 
IUS findings and clinical activity index or biomarkers, some 
conflicting results were apparent. Majority of  previous 
studies revealed no significant correlation between IUS 
and clinical activity index.[22‑26] However, other studies by 
showed a significant correlation between IUS findings and 
clinical activity index.[27-29] In relation to correlation between 
IUS and biomarkers (mainly CRP), all the studies showed 
no correlation, except for the study done by Martinez 
et al.[29]

Among individual IUS parameters, BWT has the highest 
sensitivity in detecting endoscopically active disease. This 
finding echoes the findings in the studies by Maconi 
et  al.[22] and Bremner et  al..[30] The higher sensitivity of  
BWT as compared to other parameters of  IUS can be 
possibly due to its relatively objective and quantitative 
measurement. Furthermore, BWT was found to be a 
temporal measurement which can be a potential sole 
parameter to monitor therapeutic response in IBD.[31] With 
the emerging evidence of  more favorable outcomes of  IBD 
using the ‘treat‑to‑target’ strategy over the classical clinical 
symptoms‑driven approach, different treatment targets 
including endoscopic and histological findings have been 
explored.[32] However, histological treatment target remains 
questionable as it requires an invasive procedure to obtain 
the sample routinely and does not have a proper scoring 
system.[33] Thus, the potential feature of  BWT in IUS to 
monitor therapeutic response can assist the realization of  
‘treat‑to‑target’ strategy in the management of  IBD.

BWT in IUS was able to achieve high sensitivity and 
specificity of  100% and 95%, respectively, in examining 
the transverse colon from this study. This may be due to its 
relatively direct and easy anatomical location to be scanned 
by a transabdominal ultrasound. This also explicates the 
low sensitivity of  IUS in examining the terminal ileum. 
A  cadaveric study on human colon suggested that the 
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rectosigmoid colon has the highest variation in length 
and the ascending and descending colons have mobility 
resulting in locoregional variation,[34] which can give rise 
to difficulty in assessing the colonic segments with IUS, 
leading to a reduced sensitivity of  IUS in examining the 
right and left colons and rectum.

This is the first study done in Southeast Asia to assess the 
performance of  IUS in IBD. UKMMC is a referral centre 
for all IBD cases in Malaysia. The age and ethnic distribution 
in this study represent the population of  IBD in Malaysia.[12] 
While most of  the previous studies on performance of  IUS 
in IBD were done in the Western countries, this study may 
represent the Asian population besides another study done 
by Kinoshita et al.[35] Despite the difference in population, 
the findings were similar. Table 3 summarizes the previous 
studies on performance of  IUS in IBD.

The challenges of  IBD management in developing countries 
such as Malaysia include the lack of  healthcare facilities 
and resources for regular disease activity monitoring. As 
disease biomarkers  (faecal calprotectin and CRP) and 
other radiological examinations such as CT and MRI are 
not easily available in all healthcare centres, IUS can be 
considered as an alternative adjunct in the assessment of  
IBD. However, experienced and well‑trained radiologists 
and gastroenterologists for IUS are not widely available in 
the Asia‑Pacific region due to the lack of  training centres.[44] 
In fact, a recent study on clinical utilization of  IUS in 
IBD among pediatric radiologist and gastroenterologist in 
North America, where incidence of  IBD is higher than in 
Asia, concluded that the IUS has been underutilized. The 
authors advocated a paradigm shift in utilizing IUS over 
magnetic resonance enterography (MRE) as a method of  
disease surveillance in IBD and that MRE is only reserved 
for cases with abnormal IUS as ultrasound is more readily 
available.[45] Therefore, the resources can be optimized by 
radiologists with additional training, since they are familiar 
in assessing the abdomen in general for other pathologies. 
There is also a need for modern gastroenterology to include 
abdominal ultrasound as a basic clinical skill to be able to 
provide bedside assessment of  IBD.[46]

The limitation of  this study is the lack of  patients in 
severe and active disease. Most of  the patients recruited 
were planned for ileocolonoscopy for colorectal cancer 
surveillance. They fit the recommended duration of  IBD 
for colorectal cancer endoscopic surveillance.[47] Another 
limitation of  this study is we grouped patients into active 
and inactive diseases. The development of  a validated 
IUS activity index will provide a better comparison with 
endoscopic activity index.[43]

In summary, IUS has moderate sensitivity with excellent 
specificity in detecting active disease in IBD. IUS is most 
sensitive in detecting a disease at transverse colon. IUS 
can be employed as an adjunct in the assessment of  IBD. 
Further studies with more active disease are needed to 
further assess and determine the performance of  IUS in 
disease activity monitoring of  patients with IBD.
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Supplementary Table 3: Simple endoscopic score for Crohn’s 
disease
Variable SES‑CD values 

(evaluated for each of the 5 ileo‑colonic segments)
0 1 2 3

Size of 
ulcers

None Aphthous ulcers 
(0.1 to 0.5 cm)

Large ulcers 
(0.5 to 2 cm)

Very large 
(>2 cm)

Ulcerated 
surface

None <10% 10‑30% >30%

Affected 
surface

Unaffected 
segment

<50% 50‑75% >75%

Presence of 
narrowing

None Single, 
can be passed

Multiple, 
can be passed

Cannot be 
passed

Supplementary Table 1: Harvey‑Bradshaw index
Parameter Input and Score

1. Patient well‑being
(previous day)

0=very well
1=slightly below par
2=poor
3=very poor
4=terrible

2. Abdominal pain
(previous day)

0=none
1=mild
2=moderate
3=severe

3. Number of liquid or 
soft stools
(previous day)

1 – 25

4. Abdominal mass 0=none
1=dubious
2=definite
3=definite and tender

5. Complications No (0 points)
Yes (each complication is counted as 1 point)

Arthralgia
Uveitis
Erythema nodosum
Aphthous ulcer
Pyoderma gangrenosum
Anal fissures
Appearance of a new fistula
Abscess

Supplementary Table 2: Partial Mayo score
Parameter Clinical evaluation Score

1. Stool frequency
(per day)

Normal number of stools
1‑2 more than normal
3‑4 more than normal
≥5 more than normal

0
1
2
3

2. Rectal bleeding
(indicate the most severe 
bleeding of the day)

None
Streaks of blood with stool in less 
than half of the cases
Obvious blood with stools in most 
cases
Blood alone passes

0
1
2
3

3. Physician’s global 
assessment

Normal
Mild disease
Moderate disease
Severe disease

0
1
2
3

Supplementary Table  4: Ulcerative colitis endoscopic index 
of severity
Descriptor 
(score most 
severe lesions)

Likert scale 
anchor points

Definition

Vascular pattern Normal (0) Normal vascular pattern with 
arborization of capillaries clearly 
defined, or with blurring or patchy 
loss of capillary margins

Patchy loss (1) Patchy obliteration of vascular 
pattern

Obliterated (2) Complete obliteration of vascular 
pattern

Bleeding None (0) No visible blood
Mucosal (1) Some spots or streaks of 

coagulated blood on the surface 
of the mucosa ahead of the scope, 
which can be washed away

Luminal mild (2) Some free liquid blood in the lumen
Luminal 
severe (3)

Frank blood in the lumen ahead of 
endoscope or visible oozing from 
mucosa after washing intra‑luminal 
blood, or visible oozing from a 
hemorrhagic mucosa

Erosions and 
ulcers

None (0) Normal mucosa, no visible erosions 
or ulcers

Erosions (1) Tiny (≤5 mm) defects in the 
mucosa, of a white or yellow color 
with a flat edge

Superficial 
ulcer (2)

Larger (>5 mm) defects in the 
mucosa, which are discrete 
fibrin‑covered ulcers when 
compared to erosions, but remain 
superficial

Deep ulcer (3) Deeper excavated defects in the 
mucosa, with a slightly raised edge


