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Abstract
BACKGROUND 
Ulcerative colitis (UC) is usually diagnosed through histopathology, enteroscopy, 
clinical symptoms, and physical findings; however, it is difficult to accurately 
evaluate disease severity.

AIM 
To investigate the value of endoscopic ultrasonography (EUS) in the evaluation of 
the severity and prognosis of UC.

METHODS 
Patients with UC who were seen in our hospital from March 2019 to December 
2020 were eligible, and disease severity was evaluated according to the modified 
Truelove and Witts and Mayo scores. We performed EUS, calculated the UC 
endoscopic index of severity (UCEIS) and EUS-UC scores, and administered 
appropriate treatment. The UCEIS and EUS-UC scores of patients were assessed 
in relation to disease severity, and the correlations between UCEIS and EUS-UC 
scores and disease severity was also analyzed. The UCEIS and EUS-UC scores 
before and after treatment were also compared.

RESULTS 
A total of 79 patients were included in this study. According to the Mayo Index, 
23, 32, and 24 patients had mild, moderate and severe UC, respectively. The 
UCEIS and EUS-UC scores were higher in moderate cases (4.98 ± 1.04 and 5.01 ± 
0.99, respectively) than in mild cases (1.56 ± 0.82 and 1.64 ± 0.91, respectively, P < 
0.05). Furthermore, the UCEIS and EUS-UC scores (7.31 ± 1.10 and 7.59 ± 1.02, 
respectively) were higher in severe cases than in moderate cases (P < 0.05). 
According to the modified Truelove and Witts scores, 21, 36, and 22 patients were 
classified as having mild, moderate and severe disease, respectively. The UCEIS 
and EUS-UC scores were significantly higher in moderate disease (4.79 ± 1.11 and 

https://www.f6publishing.com
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mailto:ye173401298@163.com


Jin RF et al. EUS in UC

WJCC https://www.wjgnet.com 4819 May 26, 2022 Volume 10 Issue 15

4.96 ± 1.23, respectively) than in mild disease (1.71 ± 0.78 and 1.69 ± 0.88, respectively, P < 0.05). 
Additionally, the UCEIS and EUS-UC scores in severe disease (7.68 ± 1.22 and 7.81 ± 0.90, 
respectively) were significantly higher than in moderate disease (P < 0.05). The UCEIS and EUS-
UC scores were significantly and positively correlated with disease severity according to the 
modified Truelove and Witts score and Mayo score (P < 0.05). The UCEIS and EUS-UC scores after 
2 mo of treatment (3.88 ± 0.95 and 4.01 ± 1.14, respectively) and after 6 mo of treatment (1.59 ± 0.63 
and 1.64 ± 0.59, respectively) were lower than the respective scores before treatment (5.93 ± 1.79 
and 6.04 ± 2.01) (P < 0.05).

CONCLUSION 
EUS can clarify the status of UC and accurately evaluate the treatment response, providing an 
objective basis for formulation and adjustment of the treatment plan.

Key Words: Endoscopic ultrasonography; Ulcerative colitis; Disease severity; Prognosis; Ulcerative colitis 
endoscopic index of severity score; Endoscopic ultrasonography-ulcerative colitis score; Mayo disease 
activity index

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Endoscopic ultrasonography can effectively clarify the status of patients with ulcerative colitis, 
stratify the disease severity, and accurately evaluate the treatment response to provide an objective basis 
for clinical formulation or further adjustment of the treatment plan.
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INTRODUCTION
Ulcerative colitis (UC) is a chronic, nonspecific, clinically heterogeneous colitis characterized by 
recurrent attacks and nonspecific clinical symptoms, which have a great impact on patients' physical 
and mental health and quality of life. In recent years, UC has gradually become a worldwide social and 
public health problem that must be addressed[1,2].

The diagnosis of UC is relatively difficult. At present, the disease is usually diagnosed through 
pathological biopsy, enteroscopy, clinical symptoms, and physical findings; however, it is difficult to 
accurately evaluate the severity of the disease, and there are some limitations in clinical applications[3,
4]. In recent years, with the continuous improvement of medical technology, the application of 
endoscopic ultrasonography (EUS) in the diagnosis and treatment of UC has attracted widespread 
attention. It has the advantages of both endoscopy and ultrasonography, can effectively evaluate the 
changes in intestinal wall thickness and hierarchical structure, and allows monitoring for changes in 
disease activity and severity[5,6].

In this study, we investigated the value of EUS in the evaluation of the status and prognosis of UC.

MATERIALS AND METHODS
Baseline data
This study was approved by the ethics committee of our hospital. Patients who underwent endoscopic 
ultrasound to investigate UC at our hospital between March 2019 and December 2020 were eligible for 
enrollment. Inclusion criteria were as follows: (1) Diagnostic criteria for UC[7] were met; (2) patients or 
their families provided written informed consent to participate in the study; (3) patient adherence to, 
and completion of, the investigation; and (4) age > 18 years. Exclusion criteria were as follows: (1) 
malignant tumors of the digestive system; (2) history of psychosis; (3) history of allergy; (4) kidney, 
liver, and other organ dysfunction; (5) pregnancy or lactation; (6) contraindications to endoscopy; (7) 
administration of relevant treatment before inclusion in the study; (8) infectious enteritis (including 
Cytomegalovirus, Clostridium difficile, Campylobacter jejuni, acute gastroenteritis, and amoebic bowel 
disease); (9) Behçet’s disease and Crohn’s disease; and (10) radiation enteritis and ischemic colitis.

https://www.wjgnet.com/2307-8960/full/v10/i15/4818.htm
https://dx.doi.org/10.12998/wjcc.v10.i15.4818
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EUS
A Fujinon SP701 micro ultrasonic probe (Fujinon, Omiya, Japan), with frequency of 20 MHz and rotary 
scanning mode, and a Fujifilm SU-9000 ultrasonic probe (Fujifilm, Minato City, Japan) with frequencies 
of 7.5, 10, and 12 MHz were used. Before the examination, the patients were examined, and those with 
contraindications were excluded from analysis. Four hours before the examination, patients were 
instructed to consume three packets of polyethylene glycol electrolyte powder, diluted in 3 L of warm 
water, within two hours. After verifying passage of clear water, endoscopy was performed with the 
patient in the left lying position. Lubricant was applied to the endoscope, and the investigator expanded 
the patient’s anus moderately. Air and degassed water in the intestinal cavity were aspirated, prior to 
the endoscope being withdrawn.

First, endoscopy was performed to determine the degree and scope of the lesion; then, endoscopic 
ultrasound was performed at and around the lesions. Depending on the specific condition of the lesion, 
each was scanned using one of the two following methods. (1) Degassed water filling method: This 
method can be implemented in many cases. First, excess air is removed, and 200–300 mL of degassed 
water is injected into the intestinal cavity through the endoscopic working channel to ensure that the 
focus and ultrasonic probe are submerged in water; and (2) Direct contact method: The ultrasonic probe 
at the tip of the endoscope is placed in direct contact with the intestinal mucosa. During the 
examination, the body position was changed according to the specific investigational needs to ensure 
that the degassed water effectively filled the space between the probe and the focus. The distance 
between the probe and the focus was set at 1 cm to ensure optimal ultrasonic images could be acquired 
at all levels of the intestinal wall.

All images were evaluated by physicians with extensive experience in reading endoscopic ultrasound 
images in our hospital. The UC endoscopic index of severity (UCEIS) and EUS-UC scores were then 
calculated. The scoring criteria are shown in Table 1 and Table 2 for UCEIS scoring and EUS-UC scoring, 
respectively.

Evaluation of disease severity
Disease severity was evaluated using the Mayo scale and the modified Truelove and Witts scores. The 
evaluation criteria are shown in Table 3 and Table 4 for the modified Truelove and Witts and the Mayo 
evaluation criteria, respectively.

Treatment method
According to the consensus on the diagnosis and treatment of inflammatory bowel disease in 2018, 
targeted interventions were administered according to the patient’s condition. Treatments included oral 
mesalazine with or without corticosteroids, and intravenous infusion of infliximab. Colonoscopy was 
repeated 2 and 6 mo after the initiation of treatment.

Observation indexes
The UCEIS and EUS-UC scores of patients with different disease severities were counted and analyzed. 
The correlations between UCEIS and EUS-UC scores and disease severity were analyzed. The UCEIS 
and EUS-UC scores before and after treatment were statistically analyzed.

Statistical analysis
SPSS 22.0 software (IBM Corp., Armonk, NY, USA) was used for data analysis. Measurement data were 
analyzed using the t-test and are expressed as mean ± SD. Enumerated data were analyzed using the χ2 
test and are expressed as n (%). The Spearman method was used for correlation analysis. A P value < 
0.05 indicated a statistically significant difference.

RESULTS
Of the 79 patients with UC included in the analysis, 46 were men and 33 were women. The average age 
was 49.96 years (range 21-78 years). The lesions were located in the left colon in 17 cases, the rectum in 
17 cases, the sigmoid colon in 23 cases, and were extensive in 22 cases.

UCEIS and EUS-UC scores of patients with different Mayo scores
According to the Mayo disease activity index, there were 23, 32, and 24 cases of mild, moderate and 
severe UC, respectively. The UCEIS and EUS-UC scores were higher in moderate cases (4.98 ± 1.04 and 
5.01 ± 0.99, respectively) than in mild cases (1.56 ± 0.82 and 1.64 ± 0.91, respectively). Furthermore, the 
UCEIS and EUS-UC scores were higher still in severe cases (7.31 ± 1.10 and 7.59 ± 1.02, respectively) 
than in moderate cases, and the differences were statistically significant (P < 0.05) (Table 5).

UCEIS and EUS-UC scores of patients with different modified Truelove and Witts scores
Among the 79 cases in this study, 21, 36 and 22 patients were classified as having mild, moderate, and 
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Table 1 Scoring criteria of ulcerative colitis endoscopic index of severity

Items 0 
score 1 score 2 score 3 score

Erosion and 
ulcer

Normal Erosion, rough The surface is covered with white moss, erosive and 
rough

Deep concave 
ulcer

Bleeding No Old blood stains, and disappear after washing with 
water

Blood stain, oozes again after washing with water Active bleeding

Vascular texture Normal Vague Disappear -

Table 2 Scoring criteria of endoscopic ultrasonography-ulcerative colitis

Items 0 score 1 score 2 score 3 score

Intestinal wall thickness Normal (≤ 3 mm) Mild (3.1-4 mm) Moderate (4.1-6 mm) Severe (≥ 6.1 mm)

Depth of inflammation 1 layer involved 1-3 layer involved Muscle layer involved Transmural

Hyperemia No Mild Moderate Severe

Table 3 Scoring criteria of modified Truelove and Witts scores

Severity ESR (mm/1 h) Hemoglobin Temperature (℃) P (times/min) Hematochezia Defecation times (times/d)

Mild < 20 Normal Normal Normal Mild or no < 4

Severe > 30 < 75% normal value > 37.8℃ > 90 Severe ≥ 6

Moderate Between mild and severe

ESR: Erythrocyte sedimentation rate

Table 4 Evaluation criteria of Mayo

Item 0 
score 1 score 2 score 3 score

Defecation 
times

Normal More times than normal 1-2 times/d More times than normal 3-4 times/d More times than normal at least 5 
times/d

Hematochezia No Blood in the stool less than half the 
time

Most of the time there is blood in the 
stool

There is always blood in the stool

- Normal Mild Moderate Severe

severe UC according to the modified Truelove and Witts scores. The UCEIS and EUS-UC scores in 
moderate cases (4.79 ± 1.11 and 4.96 ± 1.23, respectively) were higher than in mild cases (1.71 ± 0.78 and 
1.69 ± 0.88, respectively). Furthermore, the UCEIS and EUS-UC scores in severe cases (7.68 ± 1.22 and 
7.81 ± 0.90, respectively) were higher than in moderate cases, and the differences were statistically 
significant (P < 0.05) (Table 6).

Correlation between UCEIS and EUS-UC scores and disease severity
According to our analysis, the UCEIS and EUS-UC scores were significantly and positively correlated 
with disease severity (modified Truelove and Witts scores, Mayo score) (P < 0.05) (Table 7).

UCEIS and EUS-UC scores before and after treatment
The UCEIS and EUS-UC scores after 2 mo of treatment (3.88 ± 0.95 and 4.01 ± 1.14, respectively) and 
after 6 mo of treatment (1.59 ± 0.63 and 1.64 ± 0.59, respectively) were lower than the UCEIS and EUS-
UC scores before treatment (5.93 ± 1.79 and 6.04 ± 2.01, respectively) (P < 0.05) (Table 8).
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Table 5 Comparison of ulcerative colitis endoscopic index of severity and endoscopic ultrasonography-ulcerative colitis scores of 
patients with different Mayo scores (mean ± SD, scores)

Groups Cases UCEIS EUS-UC

Mild 23 1.56 ± 0.82 1.64 ± 0.91

Moderate 32 4.98 ± 1.04 5.01 ± 0.99

Severe 24 7.31 ± 1.10 7.59 ± 1.02

t/P value (mild vs moderate) 13.102/0.000 12.874/0.000

t/P value (moderate vs severe) 8.095/0.000 9.527/0.000

UCEIS: Ulcerative colitis endoscopic index of severity; EUS-UC: Endoscopic ultrasonography-ulcerative colitis scores.

Table 6 Comparison of ulcerative colitis endoscopic index of severity and endoscopic ultrasonography-ulcerative colitis scores of 
patients with different modified Truelove and Witts scores (mean ± SD, scores)

Groups Cases UCEIS EUS-UC

Mild 21 1.71 ± 0.78 1.69 ± 0.88

Moderate 36 4.79 ± 1.11 4.96 ± 1.23

Severe 22 7.68 ± 1.22 7.81 ± 0.90

t/P value (mild vs moderate) 11.187/0.000 10.676/0.000

t/P value (moderate vs severe) 9.266/0.000 9.422/0.000

UCEIS: Ulcerative colitis endoscopic index of severity; EUS-UC: Endoscopic ultrasonography-ulcerative colitis scores.

Table 7 The correlation analysis between ulcerative colitis endoscopic index of severity, endoscopic ultrasonography-ulcerative colitis 
scores and disease severity

Items UCEIS EUS-UC

r value 0.537 0.559Modified Truelove and Witts score

P value < 0.001 < 0.001

r value 0.498 0.603Mayo score

P value < 0.001 < 0.001

UCEIS: Ulcerative colitis endoscopic index of severity; EUS-UC: Endoscopic ultrasonography-ulcerative colitis scores.

DISCUSSION
The clinical diagnosis and treatment efficacy of UC are mainly established through histopathological 
examination, barium enema, and endoscopy. However, histopathological studies and routine 
endoscopy can only evaluate surface lesions of the intestinal mucosa. Therefore, it is difficult to 
accurately determine the degree of damage to the intestinal mucosa and submucosa, and the structural 
changes in the intestinal wall, which can affect the accuracy of the evaluation of the severity of UC[8-
10]. Therefore, accurate diagnosis and evaluation of UC is still a research hotspot.

EUS is an auxiliary examination method widely used in clinical practice in recent years. It combines 
the advantages of digestive endoscopy and ultrasonography, can provide clear images of the 
gastrointestinal wall and its internal structure, and accurately locate, measure, and evaluate submucosal 
edema and wall thickening[11,12]. Ultrasound endoscopy involves the installation of an ultrasound 
probe on the front of the endoscope, which can transmit colonic mucosal images to the computer 
processing center and present the relevant content on the monitor. Through the display screen, the 
device can accurately and clearly illustrate the subtle changes in the large intestinal mucosa, including 
submucosal lesions, diverticula, hemangiomas, polyps, pigmentation, bleeding, ulcers, erosions, and 
inflammation. The image is more realistic and clearer, and biopsy forceps can be inserted through the 
endoscope channel to obtain tissues for pathological examination from ultrasound regions of interest, so 
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Table 8 Comparison of ulcerative colitis endoscopic index of severity and endoscopic ultrasonography-ulcerative colitis scores before 
and after treatment (mean ± SD, scores)

Time Cases UCEIS EUS-UC

Before treatment 79 5.93 ± 1.79 6.04 ± 2.01

2 mo after treatment 79 3.88 ± 0.95 4.01 ± 1.14

6 mo after treatment 79 1.59 ± 0.63 1.64 ± 0.59

t/P value (2 mo after treatment vs before treatment) 8.991/0.000 7.808/0.000

t/P value (6 mo after treatment vs before treatment) 20.328/0.000 18.669/0.000

UCEIS: Ulcerative colitis endoscopic index of severity; EUS-UC: Endoscopic ultrasonography-ulcerative colitis scores.

as to evaluate the nature of lesions[13,14]. Relevant data showed that EUS can directly locate diseased 
intestinal segments, and the examination results are less affected by subjective and objective factors, 
thus ensuring the accuracy of diagnosis and evaluation.

When detecting UC, EUS can accurately determine the location of enteritis. The imaging manifest-
ations include abnormally increased thickness of the intestinal wall, abnormal hierarchical structure of 
the intestinal wall, and irregular or unclear boundaries between various layers of the intestinal wall. 
Some patients with UC have submucosal vasodilation and extraintestinal lymph node enlargement[15,
16]. Other scholars have pointed out that through ultrasonic endoscopy, we can clearly evaluate the 
condition of the anal canal, terminal ileum, rectum, ileocecal valve, colon, and sigmoid colon with the 
help of enteroscopy, and we can perform cytological and pathological examination of potentially 
diseased regions[17,18].

Patients with UC have different degrees of bleeding, mucosal erosion, ulceration, congestion, inflam-
matory infiltration, and intestinal wall thickening. In addition, the modified Truelove and Witts score 
and Mayo score are important scales for clinical evaluation of the severity of UC. In this study, these 
scales and EUS were used to diagnose and evaluate patients with UC. The results showed significant 
differences in UCEIS and EUS-UC scores in patients with UC, in line with the different disease severity 
scores according to the modified Truelove and Witts and Mayo scores. Our findings suggest that EUS 
can accurately detect lesions in patients with UC and can provide an objective reference for the 
evaluation of disease severity, which is of great guiding significance for diagnosis and treatment. In 
addition, some studies have pointed out that even if the clinical symptoms of patients with UC are 
completely relieved and abnormal endoscopic findings are resolved, persistent histological inflam-
mation may still occur in the body, affecting the disease prognosis. EUS can provide more information 
about UC lesions, especially in the submucosa, muscle layer, serosa, and even outside the serosa. 
Therefore, EUS may be of great significance in evaluating the severity and prognosis of UC[19,20].

To verify the above findings, the patients included in this study received treatment for UC and were 
followed up after 2 and 6 mo of treatment. The results showed that the ultrasonic endoscopy findings 
(UCEIS and EUS-UC scores) of the patients after treatment were improved compared with those before 
treatment. This confirms that ultrasonic endoscopy also has value in assessing the treatment effect and 
prognosis of UC. Additionally, the technique can guide clinical prevention and intervention in 
subsequent exacerbations, so as to improve the treatment effect and prognosis of the disease as a whole. 
This study confirmed that EUS has significant clinical value in the early treatment of UC, in improving 
patient prognosis, formulating an effective treatment plan in a timely manner, and, to a certain extent, 
can assist in the provision of an individualized treatment plan.

However, this study was limited by a small sample size, and some small differences cannot be 
effectively reflected. In our future research, we will strive to expand the sample size and explore the 
application value of EUS in individualized treatment.

CONCLUSION
EUS can effectively clarify the disease status of patients with ulcerative colitis, stratify the disease 
severity, and accurately evaluate the treatment response, to provide an objective basis for the clinical 
formulation or further adjustment of a patient’s treatment plan.
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ARTICLE HIGHLIGHTS
Research background
Ulcerative colitis (UC) is usually diagnosed through histopathology, enteroscopy, clinical symptoms, 
and physical findings; however, it is difficult to accurately evaluate disease severity.

Research motivation
In this study, the UC endoscopic index of severity (UCEIS) and endoscopic ultrasonography (EUS)-UC 
scores of patients were assessed in relation to disease severity, and the correlations between UCEIS and 
EUS-UC scores and disease severity was also analyzed.

Research objectives
This study investigated the value of EUS in the evaluation of the severity and prognosis of ulcerative 
colitis.

Research methods
Patients who underwent endoscopic ultrasound to investigate UC at our hospital were eligible for 
enrollment. A Fujinon SP701 micro ultrasonic probe, with frequency of 20 MHz and rotary scanning 
mode, and a Fujifilm SU-9000 ultrasonic probe with frequencies of 7.5, 10, and 12 MHz were used. 
Disease severity was evaluated using the Mayo scale and the modified Truelove and Witts scores. 
Treatments included oral mesalazine with or without corticosteroids, and intravenous infusion of 
infliximab. Colonoscopy was repeated 2 and 6 mo after the initiation of treatment.

Research results
The UCEIS and EUS-UC scores were higher in moderate cases than in mild cases. The UCEIS and EUS-
UC scores were higher still in severe cases than in moderate cases, and the differences were statistically 
significant. The UCEIS and EUS-UC scores in moderate cases were higher than in mild cases. The UCEIS 
and EUS-UC scores in severe cases were higher than in moderate cases, and the differences were statist-
ically significant. The UCEIS and EUS-UC scores were significantly and positively correlated with 
disease severity. The UCEIS and EUS-UC scores after 2 mo of treatment and after 6 mo of treatment 
were lower than the UCEIS and EUS-UC scores before treatment.

Research conclusions
EUS can effectively clarify the disease status of patients with ulcerative colitis, stratify the disease 
severity, and accurately evaluate the treatment response, to provide an objective basis for the clinical 
formulation or further adjustment of a patient’s treatment plan.

Research perspectives
We will study the application value of this scheme in individualized therapy.
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