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Role of Intestinal Ultrasonography in Assessment of Disease 

Activity in Ulcerative Colitis Patients 
 

Hala M. El-Feky a, Lamiaa Z. Mobarak b, Khaled H. Abd El-Hamid a, Ghadeer M. Rashad a 
 
 

Abstract 
Background: Intestinal ultrasound [IUS] has been reported to be 

accurate in the diagnosis of ulcerative colitis and can also be applied 

to determine the extent, severity and location of inflammation. The 

aim of this study was to evaluate the usefulness of bowel US in 

comparison to colonoscopy for assessing disease extent and activity 

of ulcerative Colitis. Methods: This cross sectional study included 

60 patients with ulcerative colitis who attended Gastroenterology 

outpatient clinics and IBD unit of National Hepatology and Tropical 

Medicine Research Institute. Participants were divided into 2 groups 

of patients according to Truelove and Witt’s criteria for 

classification of severity of ulcerative colitis. Group I (n= 30) active 

ulcerative colitis patients. Group II (n= 30) inactive ulcerative colitis 

patients (in remission). Selected patients were subjected to 

laboratory investigations, colonoscopic and intestinal ultrasound 

examination (IUS). Results: In the present study, bowel wall 

thickness can be used to discriminate between active and inactive 

ulcerative colitis patients at a cut off level of > 3.5(P<0.001). The 

mean BWT was significantly thicker in active group of patients 

(5.2±0.7 mm, P<0.001) than of inactive (2.6±0.2 mm, P<0.001) 

while fat creeping and reactive lymph nodes (LNs) has no role in 

discrimination of ulcerative colitis patient’s activity (P=0.150). 

Doppler signal increased (P=0.057), while wall layer stratification 

was disturbed in patients with active ulcerative colitis (P=0.002). 

Conclusion: IUS may represent a useful first-line, non-invasive tool for assessing activity, severity 

and extent of ulcerative colitis. 
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   Introduction: 
 

Inflammatory bowel disease (IBD) 

comprises of two chronic intestinal 

disorders: Ulcerative colitis (UC) and 

Crohn’s disease (CD). CD and UC are 

characterized by a course of remission and 

relapse with complex interactions among 

genes, the environment, and immunity (1). 

IBD have always seemed to be rare in the 

Middle East and Northern Africa. No 

accurate registry or cohort of patients had 

ever studied the exact prevalence of CD and 

UC in these populations. In Mediterranean 

countries, the prevalence of UC was 

estimated at 5/100000 in urban areas. The 

incidence of IBD seems to be rising in Egypt 

with UC to CD ratio of 6:1 (2). 
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Colonoscopy is the gold standard for the 

assessment of disease activity in UC 

patients. Therefore, it is increasingly being 

implemented to guide treatment decisions 

and to evaluate treatment outcomes in 

clinical trials. Several endoscopic activity 

scores have been developed and validated 

and can be used to assess endoscopic disease 

activity (3). For optimal monitoring of 

disease activity in UC patients, colonoscopy 

should be performed on a regular basis. 

However, repeated colonoscopies represent 

a logistic and economic challenge, as well as 

significant burden for the patients. 

Moreover, there is a small risk of bowel 

perforation and transmural or extra-luminal 

disease activity, and complications such as 

abscesses cannot be assessed (4). 

 

Biomarkers such as serum C-reactive 

protein (CRP) and fecal calprotectin have 

limited reliability for assessing and grading 

UC activity. Therefore, cross-sectional 

imaging modalities, such as trans-abdominal 

ultrasound (US), computed tomography 

(CT) and magnetic resonance imaging 

(MRI) are increasingly being used in the 

management of IBD (5). 

 

The use of US to assess gastrointestinal tract 

disorders is a recent development and has 

been focused primarily on the assessment of 

acute and chronic inflammatory conditions, 

such as appendicitis, diverticulitis, UC and 

CD (6). Over the past few years, the 

technical evolution of US equipment, 

combined with the use of oral and 

intravenous (IV) contrast agents and 

increased operator expertise, has led to 

greater enthusiasm for assessment of the gut 

by means of US (7). 

 

The aim of this work was to evaluate the 

usefulness of bowel US in comparison to 

colonoscopy for assessing disease extent 

and activity of Ulcerative Colitis. 
 

Patients and Methods 

This cross sectional study included 60 

patients with ulcerative colitis who attended 

Gastroenterology outpatient clinics and IBD 

unit          of National Hepatology and Tropical 

Medicine Research Institute. The study 

period was from June 2021 to May 

2022.Included patients more than 18 years 

old with newly discovered or with flare-up 

of UC and documented diagnosis 

(endoscopic and histologic) of UC. 

 

 While patients with proctitis alone, pregnant 

females and complicated cases were 

excluded. The patients had been enrolled and 

subdivided into 2 groups of patients 

according to Truelove and Witt’s criteria for 

classification of severity of ulcerative colitis. 

• Group I (n= 30) active ulcerative colitis 

patients. 

• Group II (n= 30) inactive ulcerative 

colitis patients (in remission). 

Prior to treatment, all eligible patients 

were subjected to the following: 

A. Proper history for each patient subjected 

to the study. 

B. Clinical examination. 

Thorough general and abdominal 

examination. 

C. Laboratory investigations. 

Including CBC (Hb level gm/dl, WBCs 

m/mm
3
 Platelet count m/mm

3
), ESR 

(mm/hr), CRP (mg/l) and Fecal Calprotectin 

(µg/g). 

D. Radiological Examination: 

The examination was performed using 

ultrasound machine LOGIQ 500 (GE, 

Yokogawa Medical System Ltd, Tokyo, 

Japan) within 3 days of endoscopy and all 

patients were instructed to fast the night 

prior to the examination using a 3.5 MHz 
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convex transducer then with a 7 MHz linear 

transducer for detailed examination of the 

bowel wall structure. The recorded US 

parameters included: 

 Bowel wall thickness (BWT): The 

normal intestinal tract thickness in the 

terminal ileum, cecum, and right and left 

colon is <2 mm (9). 

 Doppler signal (DS)

 (categorized as absent, small

 spots or large spots/stretches). 

 Colonic haustrations and wall layer 

stratification (WLS) either disturbed or 

normal. 

 Fat creeping either present or absent. 

 Reactive mesenteric lymph nodes either 

present or absent. 

E. Endoscopic Examination: 

Disease activity was categorized 

according to the endoscopic Mayo score. 

 

  Table (1): Truelove and Witt’s criteria for classification of severity of ulcerative colitis 

 
 Mild Moderate Severe 

Bloody stools per day <4 4-6 > 6 

Pulse (bpm) <90  ≤ 90 > 90 

Temperature (°C) < 37.5  ≤ 37.8 > 37.8 

Hemoglobin (gm/dL) > 11.5  ≥ 10.5  < 10.5  

ESR (mm/h) < 20  ≤ 30  > 30  

CRP (mg/dL) Normal ≤ 30  > 30  

                             ESR: erythrocyte sedimentation rate. 

                                    CRP: C-reactive protein.(8). 

 

 

        Table (2): Mayo Score / Endoscopic Activity Index (EAI) for Ulcerative Colitis: 

 

Endoscopic Findings: 

Normal or inactive colitis seen (0 points) 

Mild colitis: mild friability, erythema, decrease in vascularity (1 point) 

Moderate colitis: friability, marked erythema, absent vascular pattern, 

erosions seen (2 points) 

Severe colitis: ulceration and spontaneous bleeding (3 points) 

(10)

. 

     Ethical consideration: 

 All patients had informed consent 

that they were involved in the study. 

An approval from the research ethics 

committee in Benha Faculty of 

Medicine was obtained. 
 

Statistical Analysis 
All data were collected, tabulated 

and statistically analyzed using 
SPSS 
22.0 for windows (SPSS Inc., 

Chicago, IL, USA) & MedCalc 13 

for windows (MedCalc Software 

bvba, Ostend, Belgium). Data were 

tested for normal distribution using 

the Shapiro Walk test.  
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Qualitative data were represented as 

frequencies and relative percentages. Chi 

square test (χ2) and Fisher exact was used 

to calculate difference between qualitative 

variables as indicated. Quantitative data 

were expressed as mean ± SD (Standard 

deviation) for parametric and median and 

range for non-parametric data. 
 

Independent T test and Mann Whitney test 

were used to calculate difference between 

quantitative variables in two groups for 

parametric and non-parametric variables 

respectively. Repeated measures 

ANOVA test was used to compares 

means across one or more variables that 

are based on repeated observations of 

normally distributed variables. While 

Friedman test was used for non- normally 

distributed variables. 
 

All statistical comparisons were two 

tailed with significance Level of P-value 

≤ 

0.05 indicates significant, p <0.001 

indicates highly significant difference 

while, P> 0.05 indicates Non-significant 

difference. 

 

Using Roc curve, it shows that: Fecal 

calprotectin can be used to discriminate 

between active and inactive patients at a 

cut off level of >222, with 76.7% 

sensitivity, 96.7% specificity, 95.9% 

PPV and 80.6% NPV (AUC = 0.91& p-

value < 0.001). 

Bowel wall thickness can be used to 

discriminate between active and 

inactive patients at a cut off level of 

>3.5, with 100% sensitivity, 100% 

specificity, 100% PPV and 100% NPV 

(AUC = 1.0& p-value < 0.001). 
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Table (3): Demographic and clinical data of the studied groups. 
 Group I (Active 

ulcerative  colitis) 

(N = 30) 

Group II (Inactive 

ulcerative  colitis) 

(N = 30) 

 

Stat. test 

 

P-value 

Age(years) Mean 38.7 40.3 T = 0.65 0.517 NS 

±SD 9.9 9.8 

Sex Male 20 66.7% 20 66.7% X
2
 = 0.0 1.0 NS 

Female 10 33.3% 10 33.3% 

Smoking No 26 86.7% 24 80% X
2
 = 0.48 0.488 NS 

Yes 4 13.3% 6 20% 

Residence Rural 19 63.3% 14 46.7% X
2
 = 1.68 0.194 NS 

Urban 11 36.7% 16 53.3% 

Occupation Working 27 90% 17 56.7% X
2
 = 8.5 0.004 S 

Not working 3 10% 13 43.3% 

Family history of 

IBD 

No 23 76.7% 24 80% X
2
 = 0.098 0.754 NS 

Yes 7 23.3% 6 20% 

Age at diagnosis 

(years) 

Mean 36.8 38.1 T = 0.49 0.622 NS 

±SD 9.9 9.8 

Duration 

 (years) 

Median 2 2 MW = 

330.5 

0.061 NS 

IQR 1 - 3 2 - 3 

Pulse 

 (beat/ min) 

Median 86 78 MW = 

311.5 

0.04 S 

IQR 80.3 - 94.5 74 - 94 

Temp (C
o
) Median 37 37 MW = 404 0.493 NS 

IQR 36.7 - 37.3 36.7 - 37.2 

Abdominal 

tenderness 

No 7 23.3% 25 83.3% X
2
 = 21.7 < 0.001 HS 

Yes 23 76.7% 5 16.7% 

Intestinal  

sounds 

Normal 8 26.7% 24 80% X
2
 = 17.1 < 0.001 HS 

Exaggerated 22 73.3% 6 20% 

Abdominal 

distension 

No 11 36.7% 25 83.3% X
2
 = 13.6 < 0.001 HS 

Yes 19 63.3% 5 16.7% 

T: independent sample T test.      
 S: significant. 

X
2
: Chi-square test                         

NS: non-significant. 

MW: Mann Whitney U test.       

HS: highly significant. 

IQR: Interquartile range.          

Temp: temperature   
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                  Table (3): Demographic and clinical data of the studied groups. 
 Group I (Active 

ulcerative  colitis) 

(N = 30) 

Group II (Inactive 

ulcerative  colitis) 

(N = 30) 

 

Stat. test 

 

P-value 

Age(years) Mean 38.7 40.3 T = 0.65 0.517 NS 

±SD 9.9 9.8 

Sex Male 20 66.7% 20 66.7% X
2
 = 0.0 1.0 NS 

Female 10 33.3% 10 33.3% 

Smoking No 26 86.7% 24 80% X
2
 = 0.48 0.488 NS 

Yes 4 13.3% 6 20% 

Residence Rural 19 63.3% 14 46.7% X
2
 = 1.68 0.194 NS 

Urban 11 36.7% 16 53.3% 

Occupation Working 27 90% 17 56.7% X
2
 = 8.5 0.004 S 

Not working 3 10% 13 43.3% 

Family history of 

IBD 
No 23 76.7% 24 80% X

2
 = 0.098 0.754 NS 

Yes 7 23.3% 6 20% 

Age at diagnosis 

(years) 
Mean 36.8 38.1 T = 0.49 0.622 NS 

±SD 9.9 9.8 

Duration 

 (years) 
Median 2 2 MW = 

330.5 
0.061 NS 

IQR 1 - 3 2 - 3 

Pulse 

 (beat/ min) 
Median 86 78 MW = 

311.5 

0.04 S 

IQR 80.3 - 94.5 74 - 94 

Temp (C
o
) Median 37 37 MW = 404 0.493 NS 

IQR 36.7 - 37.3 36.7 - 37.2 

Abdominal 

tenderness 
No 7 23.3% 25 83.3% X

2
 = 21.7 < 0.001 HS 

Yes 23 76.7% 5 16.7% 

Intestinal  

sounds 
Normal 8 26.7% 24 80% X

2
 = 17.1 < 0.001 HS 

Exaggerated 22 73.3% 6 20% 

Abdominal distension No 11 36.7% 25 83.3% X
2
 = 13.6 < 0.001 HS 

Yes 19 63.3% 5 16.7% 

T: independent sample T test.           S: significant. 

 X
2
: Chi-square test.           NS: non-significant. 

MW: Mann Whitney U test.             HS: highly significant. 

IQR: Interquartile range.                 Temp: temperature   
 

Table (4): Laboratory findings of the studied groups. 

 Group I (Active 

ulcerative colitis) 

(N = 30) 

Group II (Inactive 

ulcerative colitis) 

(N = 30) 

 

T 

 

P-value 

Hb(g/dl) Mean 11.3 12.8 5.03 < 0.001 

HS ±SD 1.2 1.0 

WBCs(x10³/l) Mean 11.9 7.2 9.5 < 0.001 

HS ±SD 2.1 1.7 

ESR(mm/h) Mean 33.6 16.2 4.5 < 0.001 

HS ±SD 20.3 6.3 

CRP(mg/L) Mean 31.9 5.4 10.7 < 0.001 

HS ±SD 13.3 2.3 

Fecal Calprotectin(µg/g) 

 

Mean 250.6 116.9 8.1 < 0.001 

HS ±SD 73.5 51.8 

   T: independent sample T test.                       HS: highly significant. 

                                 Hb: hemoglobin.                                             WBCs: white blood cells. 

                                  ESR: erythrocyte sedimentation rate.          CRP: C-reactive protein. 
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           Table (5): Intestinal ultrasound examination of the studied groups. 

 
 Group I (Active 

ulcerative colitis) 

(N = 30) 

Group II (Inactive 

ulcerative colitis) 

(N = 30) 

 

Stat. 

test 

 

P-value 

Bowel wall thickness 

(mm) 
Mean 5.2 2.6 T= 

18.9 

<0.001 HS 

±SD 0.7 0.2 

 

Doppler signal 
Absent 17 56.7% 27 90%^ X2= 

16.6 

 

<0.001 HS Small spots 7 23.3% 2 6.7% 

Large spots 6 20% 1 3.3% 

Wall layer 

stratification 
Normal 12 40% 27 90% X

2
= 

16.5 

<0.001 HS 

Disturbed 18 60% 3 10% 

Fat creeping Absent 30 100% 30 100% ------ ------ 

Present 0 0% 0 0% 

Reactive LNs Absent 28 93.3% 30 100% X
2
 = 

2.06 
0.150 NS 

Present 2 6.7% 0 0% 

LNs: lymph nodes.          NS: non-significant.  

T: independent sample T test.                                  S: significant.  

X2: Chi-square test.         HS: highly significant. 

 

 
Figure (1): Endoscopic Activity Index of the studied groups. 
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Table (6): Endoscopic Activity Index and intestinal ultrasound examination of the studied groups. 

Group I (Active ulcerative colitis) Group II ( Inactive  ulcerative colitis) 

 EAI  

Stat. 

test 

 

P-

value 

EAI Stat. test P-value 

Mild 

(n = 

5) 

Moder

ate 

 (n = 7) 

Severe 

 (n = 

18) 

Normal 

(n = 7) 

Mild 

(n = 19) 

Moderate 

(n = 4) 

Bowel wall 

thickness 
Mean 5.6 5.2 5.2 F =0.9 0.418 

NS 

2.6 2.5 2.8 F = 2.26 0.123 

NS ±SD 0.8 0.7 0.6 0.2 0.1 0.3 

Doppler 

signal 
Abse

nt 

5 10

0% 

1 14.

3% 

1

1 

61.

1% 

X² = 

9.1 

0.057 

NS 

7 100

% 

19 10

0

% 

1 25

% 
X² = 

21.7 

< 0.001 

HS 

Small 

spots 

0 0% 3 42.

9% 

4 22.

2% 

0 0% 0 0

% 

2 50

% 

Large 

spots 

0 0% 3 42.

9% 

3 16.

7% 

0 0% 0 0

% 

1 25

% 

Wall 

stratification 
Norm

al 

5 10

0% 

4 57.

1% 

3 16.

7% 
X²= 

12.4 

0.002 

S 

7 100

% 

19 10

0

% 

1 25

% 

X² = 

21.6 

< 

0.001 

HS 

Distur

bed 
0 0

% 

3 42.

9% 

1

5 

83.

3

% 

0 0% 0 0

% 

3 75

% 

X2: Chi-square test. HS: highly significant.  

F: F value of ANOVA test. NS: non-significant. 

EAI: Endoscopic Activity Index.                    S: significant. 

 

Table (7): Diagnostic performance of fecal calprotectin and bowel wall thickness in discrimination of active and 

inactive patients. 

  

Cut off 

 

AUC 

 

Sensitivity 

 

Specificity 

 

PPV 

 

NPV 

 

p-value 

 

Calprotectin 
 

>222 

 

0.91 

 

76.7% 

 

96.7% 

 

95.9% 

 

80.6% 

 

< 0.001 

Bowell wall 

thickness 

 

>3.5 

 

1.0 

 

100% 

 

100% 

 

100% 

 

100% 

 

< 0.001 

PPV: positive predictive value.                AUC: Area under curve  

NPV: negative predictive value. 

 
Figure (2): ROC curve of active and inactive patients as regard fecal calprotectin and bowel wall thickness. 
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Discussion 

 
In this cross sectional study, we examined 

the role of IUS in assessment of disease 

activity in ulcerative colitis patients. The 

mean patient age at diagnosis was 38.7 

(±9.9 SD) in active ulcerative colitis 

patients and 40.3 (±9.8 SD) in inactive 

ulcerative colitis patients (Table 3). This 

finding was in agreement with (11), (12) 

and (13) as; they found that the most 

affected age group was 30-40 years old. 

Clinical features of the studied patients in 

the current study revealed that; tachycardia, 

abdominal tenderness, exaggerated 

abdominal sounds and abdominal 

distension increased in patients of active 

group with high statistical significant 

difference, but no statistical significant 

difference between studied groups as 

regards body temperature (Table 3). 

 

 Compared to our findings, (14) found that 

85% of patients complained from 

abdominal tenderness, and 50% of patients 

complained from bleeding per rectum, also 

60% of patients were complaining of 

chronic diarrhea. Also, (15) reported that 

UC patients typically present with rectal 

bleeding, diarrhea, tenesmus. As regard to 

laboratory findings, there were high 

statistical significant difference between 

the studied groups as regard presence of 

anemia, leukocytosis and increased ESR, 

CRP and fecal calprotectin (Table 4). 

 

 These results were in agreement with (16), 

(17), (18), (11), (19) and (12). Against our 

study, (20) concluded that, ESR and CRP 

were not useful in predicting clinical, 

endoscopic, or histologic UC disease 

activity. They examined role of both 

markers in diagnosis of IBD and its 

correlation with clinical, endoscopic, 

histological, and radiographic disease 

activity during follow-up. Normal ESR and 

CRP values in their study were observed in 

up to 42% of patients with UC at diagnosis. 

The difference between the results of the 

present study and the previous one could 

be explained by the finding that correlation 

of ESR and CRP with clinical, endoscopic, 

and histologic activity during follow-up 

depended on their value at diagnosis and 

mode of analysis. Also, (21) observed that 

patients with normal CRP at time of 

diagnosis did not have abnormal CRP 

levels again with clinical disease activity or 

with colitis. This finding may suggest that 

elevation of CRP is an individual genetic 

trait. As regard to intestinal ultrasound 

examination, there were highly statistical 

significant difference between the studied 

groups regarding bowel wall thickness, 

doppler signal and wall layer stratification 

(Table 5).  

 

The most characteristic feature of 

inflammation in UC is thickening of the 

bowel wall. The advantages of 

transabdominal ultrasonography include 

the rapid evaluation of bowel wall 

thickness, as well as wall layer 

stratification that reflects alterations in 

histopathology in UC. Visualization of the 

vascularization of the bowel using color 

Doppler sonography is the second 

advantage of IUS. The third major 

advantage, in comparison to other cross-

sectional imaging modalities, includes the 

direct visualization of motility (22). The 

present study demonstrated that; there were 

statistically significant correlation between 

Endoscopic Activity Index and wall layer 

stratification in active group, but no 

statistical significant relation between 
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Endoscopic Activity Index on one hand 

and bowel wall thickness & doppler signal 

on the other hand (Table 6). (23) also 

showed that an US index with BWT, 

vascular signal, and wall layer stratification 

strongly correlated with ileocolonoscopy 

activity signs. It is noted that, the main goal 

of treatment is mucosal healing in patients 

with IBD (24), as well as mucosal healing 

is important for efficacy of treatment and 

long-term prognosis of the disease (25).  

 

In the present study, there were high 

statistical significant differences between 

the studied groups regarding the ultrasound 

examination. The mean BWT was 

significantly thicker in active group of 

patients (5.2±0.7 mm) than of inactive 

(2.6±0.2 mm). This was in line with (14) 

who reported that in the control group, the 

mean BWT was 2 mm with a range from 

1–3 mm, but in the patient group, the mean 

BWT was 7.5±1.0 mm. Also, (26) study 

verified that ultrasound abnormalities 

(thickness of bowel wall) differentiate IBD 

patients from non-IBD controls. (27) 

reported that with the use of high-

resolution US, the cutoff between normal 

and pathological  wall thickness is typically 

3 mm. Another study, (28) who found that, 

the median thickness of the colon wall in 

the most involved sites was 4.3 mm in 

acute phase and 4.4 mm in the inactive 

phase. The median number of the color 

signals in the active phase at the most 

involved site, distal part of descending 

colon, and sigmoid was higher than that of 

the color signals in the inactive phase.  

 

Also, there were highly statistical 

significant difference between the studied 

groups regarding doppler signal and wall 

layer stratification. Bowel wall 

inflammation in IBD causes significant 

changes in resistance and velocity in the 

mesenteric blood supply. Hyperdynamic 

blood flow in IBD has been shown by 

different invasive methods. Early 

angiographic and histopathologic studies 

revealed increased vascularity within the 

mucosa and submucosa but reduced 

muscularis blood flow in active disease, 

which tend to decrease further in the late 

fibrosing stage (29). Sonography can be 

useful in analyzing the bowel wall and 

obtaining functional information about 

most of the affected bowel in CD and UC 

(30). 

 

Also, (31) reported that stratification of the 

bowel wall is preserved early in the disease 

process. Similar results were obtained by 

(32) and. (33) who reported that Doppler 

signal correlated with disease activity. In 

(28) study, estimation of macroscopic 

vessel density in diseased bowel loops, 

based on the number of color signals, 

showed that patients with active disease 

had higher vessel density, whereas those 

with quiescent disease had no vessel 

density. This finding was significant in the 

most involved site, distal part of the 

descending colon, and sigmoid but not in 

the middle part of the descending colon. In 

addition, the more severe the disease was, 

the higher number of the color signals was 

detected.  

 

Altogether, these findings indicated that 

increased intramural flow reflected the 

clinical activity in patients with UC. 

Moreover, these results are parallel to the 

characteristic of the UC, that is, 

hypovascularized bowel wall (34).In our 

study, we demonstrated that; fecal 

calprotectin can be used to discriminate 

between active and inactive patients at a 

cut off level of >222 and bowel wall 

thickness can be used to discriminate 

between active and inactive patients at a 
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cut off level of >3.5 (Table 7). Similar 

results were obtained by (35) who reported 

that fecal calprotectin ≤250 μg/g 

demonstrated strong prognostic value in 

predicting Week 52 disease remission, 

irrespective of treatment. Thus, early fecal 

calprotectin assessment may identify 

patients who are benefitting from treatment 

despite not having yet achieved endoscopic 

or histologic improvements in disease 

activity. (36) included thirty patients with 

moderate to severe UC (endoscopic Mayo 

score [EMS] ≥2) starting tofacitinib 

treatment. Patients were evaluated at 

baseline and after 8 weeks of tofacitinib 

induction, 27 patient completed follow-up. 

Endoscopic remission was defined as EMS 

= 0 and improvement as EMS ≤1. The 

most accurate cutoff values for BWT were 

2.8 mm for endoscopic remission and 3.9 

mm for improvement.  

Conclusion: 

IUS may represent a useful first-line, non-

invasive tool for assessing activity, severity 

and extent of UC, and may be helpful to 

determine in a rapid manner whether a 

significant flare has occurred and to guide 

the management of UC patients, delaying 

or avoiding colonoscopy when it is not 

needed. In addition, IUS may be preferred 

in clinical practice for monitoring disease 

course and for assessing short-term 

treatment response, reducing the necessity 

of repeated colonoscopies, although further 

specific data on monitoring will be needed. 

 

References: 
1. Ananthakrishnan AN. Epidemiology and risk 

factors for IBD. Nat Rev Gastroenterol Hepatol 

2015; 12(4):205-217. 

2. Esmat S, El Nady M, Elfekki M, Elsherif Y, 

Naga M. Epidemiological and clinical 

characteristics of inflammatory bowel diseases 

in Cairo, Egypt. World J Gastroenterol; (2014); 

20(3):814–821. 

3. Travis SP, Schnell D, Krzeski P, Abreu 

MT, Altman DG, Colombel JF, et al. 

Developing an instrument to assess the 

endoscopic severity of ulcerative colitis: the 

Ulcerative Colitis Endoscopic Index of Severity 

(UCEIS). Gut; (2012); 61:535-42. 

4. Bots S, Nylund K, Lowenberg M, Gecse K, 

Gilja OH, D’Haens G. Ultrasound for 

assessing disease activity in IBD patients: A 

systematic review of activity scores. JCC; 

(2018); 12(8):920-929. 

5. Puylaert CA, Tielbeek JA, Bipat S, Stoker J. 

Grading of Crohn’s disease activity using CT, 

MRI, US and scintigraphy: a meta- analysis. 

Eur Radiol; (2015); 25:3295-3313. 

6. Conti CB, Giunta M, Gridavilla D, Conte D, 

Fraquelli M. Role of bowel ultrasound in the 

diagnosis and follow-up of patients with 

Crohn’s disease. Ultrasound Med Biol; (2017); 

43:725-734. 

7. Cavalcoli F, Zilli A, Fraquelli M, Conte D, 

Massironi S. Small bowel ultrasound beyond 

inflammatory bowel disease: an updated review 

of the recent literature. Ultrasound Med Biol; 

(2017); 43(9):1741-1752. 

8. Truelove SC, Witts LJ. Cortisone in ulcerative 

colitis; final reporton a therapeutic trial. Br 

Med J; (1955); 2(4947):1041-1048.  

9. Chiorean L, Schreiber-Dietrich D, Braden B, 

Cui X, Buchhorn R, Chang J, et al. 

Ultrasonographic imaging of inflammatory 

bowel disease in pediatric patients. World J 

Gastroenterol; (2015); 21:5231. 

10. Schroeder KW, Tremaine WJ and Ilstrup 

DM. Coated oral 5- aminosalicylic acid therapy 

for mildly to moderately active ulcerative 

colitis. A randomized study. N Engl J Med; 

(1987); 317(26):1625-1629. 

11. Demir AK, Demirtas A, Kaya SU, Tastan I, 

Butun I,Sagcan M, et al (2015).The 

relationship between the neutrophil-lymphocyte 

ratio and disease activity in patients with 

ulcerative colitis. Kaohsiung J. Med. Sci; 

31:585-590. 

12. Akpinar MY, Ozin YO, Kaplan M, Ates I, 

Kalkan I, Kilic Z, et al (2018). Platelets to 

lymphocytes ratio and neutrophils to 

lymphocytes ratio predicts mucosal disease 

severity in ulcerative colitis. J Med Biochem; 

37: 155 –62. 

13. Okba AM, Amin MM, Abdelmoaty AS, 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Elsherif%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=24574754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naga%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24574754
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cui%20XW%5BAuthor%5D&cauthor=true&cauthor_uid=25954096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buchhorn%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25954096
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=25954096


                                                                                                               IUS Disease Activity in UC, 2023 

717 

 

Ebada HE, Kamel AH, Allam AS, et al 

(2019). Neutrophil/ lymphocyte ratio and 

lymphocyte/ monocyte ratio in ulcerative colitis 

as non‑invasive biomarkers of disease activity 

and severity. Autoimmun Highlights; 4(1):10-

15. 

14. Nassef MA, Botros SM, Ghaffar MK (2014). 

The update of ultrasound techniques in 

diagnosis of inflammatory bowel disease. The 

Egyptian Journal of Radiology and Nuclear 

Medicine; 45:289-294. 

15. Galland L (2012). The gut microbiome. 

Integrative medicine, Authors: David Rakel, 

Elsevier; 3:464-474. 

16. Solem CA, Loftus EV, Tremaine WJ, 

Harmsen WS, Zinsmeister AR, Sandborn 

WJ (2005). Correlation of C-reactive protein 

with clinical, endoscopic, histologic, and 

radiographic activity in inflammatory bowel 

disease. Inflamm. Bowel Dis; 11: 707-712. 

17. Osada T, Ohkusa T, Okayasu I, Yoshida T, 

Hirai S, Beppu K, et al (2008). Correlations 

among total colonoscopic findings, clinical 

symptoms, and laboratory markers in ulcerative 

colitis. J Gastroenterol Hepatol; 23:262-267. 

18. Rosenberg L, Lawlor GO, Zenlea T, 

Goldsmith JD, Gifford A, Falchuk KR, et al 

(2013). Predictors of endoscopic inflammation 

in patients with ulcerative colitis in clinical 

remission. Inflamm Bowel Dis; 19:779-784. 

19. Acarturk G, Acay A, Demir K, Ulu MS, 

Ahsen A, Yuksel S, et al (2015). Neutrophil-

to-lymphocyte ratio in inflammatory bowel 

disease - As a new predictor of disease severity. 

Bratisl Lek Listy; 116:213-217. 

20. Alper A, Zhang L, Pashankar DS 

(2017). Correlation of erythrocyte 

sedimentation rate and C-reactive protein with 

pediatric inflammatory bowel disease activity. J 

Pediatr Gastroenterol Nutr; 65(2):25-27. 

21. Henderson P, Kennedy NA, Van Limbergen 

JE, Cameron FL, Satsangi J, Russell RK, 

Wilson DC (2015). Serum C-reactive protein 

and CRP genotype in pediatric inflammatory 

bowel disease: influence on phenotype, natural 

history, and response to therapy. Inflamm 

Bowel Dis. 2015; 21(3):596-605.  

22. Kucharzik T, Kannengiesser K, Petersen F 

(2017). The use of ultrasound in inflammatory 

bowel disease. Ann Gastroenterol; 30(2):135- 

144. 

23. Pascu M, Roznowski AB, Müller HP, Adler 

A, Wiedenmann B, Dignass AU (2004). 

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; 10:373-382. 

24. Rutka M, Milassin A, Szepes Z, SzUcs M, 

Nyari T, Balint A et al. Is mucosal healing 

more common than clinical remission in 

ulcerative colitis? Is it the truth or only a myth 

coming from the studies? Scand J 

Gastroenterol; (2015); 50:985-990. 

25. El-Kheshen G, Moeini M, Saadat M. 

Susceptibility to ulcerative colitis and genetic 

polymorphisms of A251G SOD1 and C-

262TCAT. J Med Biochem; (2016); 35:333-

336. 

26. Gao SQ, Huang LD, Dai RJ, Chen D, Hu W, 

Shan Y. Neutrophil- lymphocyte ratio: a 

controversial marker in predicting Crohn’s 

disease severity. Int J Clin Exp Pathol; (2015); 

8(11):14779–14785. 

27. Nylund K, Odegaard S, Hausken T, Folvik 

G, Lied GA, Viola I,et al. 

Sonography of the small intestine. World J 

Gastroenterol; (2009); 15:1319-1330. 

28. Bavil AS, Somi MH, Nemati M, Nadergoli 

BS, Ghabili K,Mirnour R, et al. 

Ultrasonographic evaluation of bowel wall 

thickness and intramural blood flow in 

ulcerative colitis. ISRN Gastroenterol; (2012); 

370495. 

29. Yekeler E, Danalioglu A, Movasseghi B, 

Yilmaz S, Karaca C, Kaymakoglu S, et al. 

Crohn’s disease activity evaluated by Doppler 

Ultrasonography of the superior mesenteric 

artery and the affected small bowel segments. J 

ultrasound Med; (2005); 24:59-65. 

30. Hagiu C, Badea R. Applicability of abdominal 

ultrasonography in inflammatory bowel 

disease. J Gatrointestine Liver; (2007); 16:206-

209. 

31. McGregor C, Atri M, Mclnnes M, Power N, 

Rahnavardi K, Law C, et al. Multidetector 

helical CT in the evaluation of acute small 

bowel obstruction: comparison of non-

enhanced (no oral, rectal or IV contrast) and IV 

enhanced CT. Eur J Radiol; (2009); 71(1):135-

140. 

32. Ruess AR, Nussbaum B, Bulas DI, Mohan P, 

Bader A, Latimer JS, et al. “Inflammatory 

bowel disease in children and young adults: 

correlation of sonographic and clinical 

parameters during treatment,” AJR Am J 

https://europepmc.org/search?query=AUTH%3A%22G%20Acarturk%22
https://europepmc.org/search?query=AUTH%3A%22A%20Acay%22
https://europepmc.org/search?query=AUTH%3A%22K%20Demir%22
https://europepmc.org/search?query=AUTH%3A%22M%20S%20Ulu%22
https://europepmc.org/search?query=AUTH%3A%22A%20Ahsen%22
https://europepmc.org/search?query=AUTH%3A%22S%20Yuksel%22
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kucharzik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28243033
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kannengiesser%20K%5BAuthor%5D&cauthor=true&cauthor_uid=28243033
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petersen%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28243033
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5320025/


Benha medical journal, vol. 40, issue 3, 2023 

 

 

718 

 

Roentgenol; (2000); 175(1):79-84. 

33. Shirahama H, Ishibashi S, Miyamoto Y. 

“Application of color Doppler ultrasonography 

to ulcerative colitis,” J Med Ultrason; (2003); 

30(1):31- 36. 

34. Heyne R, Rickes S, Bock P, Schreiber S, 

Wermke W, Lochs H. Non- invasive 

evaluation of activity in inflammatory bowel 

disease by power Doppler sonography. Z 

Gastroenterol; (2002); 40(3):171-175. 

35. Dulai PS, Feagan BG, Sands BE, Chen J, 

Lasch K, Lirio RA (2021). Prognostic value of 

fecal calprotectin in biologic-treated patients 

with ulcerative colitis. 

Gastroenterology; 160(6):S46-S47. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

36. Voogd FD, Van Wassenaer EA, Mookhoek 

A, Bots S, Gennep SV, Duijvestein M, et al 

(2022). Intestinal Ultrasound Is Accurate to 

Determine Endoscopic Response and 

Remission in Patients with Moderate to Severe 

Ulcerative Colitis: A Longitudinal Prospective 

Cohort Study. Gastroenterology; 

163(6):1569-1581. 

To cite this article: Hala M. El-Feky
 
, Lamiaa Z. Mobarak, Khaled H. Abd El-Hamid, 

Ghadeer M. Rashad. Role of Intestinal Ultrasonography in Assessment of Disease Activity in 

Ulcerative Colitis Patients. BMFJ 2023;40(3):706-718. 

https://www.researchgate.net/journal/Gastroenterology-0016-5085

