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Abstract: Ultrasonography is a simple and effective method to determine the prognosis of inflammatory bowel
disease (IBD). The power Doppler ultrasound examination is not affected by the speed of sound, direction of blood
vessels, and velocity of blood flow. Therefore, it is considered to be of value in the diagnosis of intestinal diseases.
Therefore, this study explored the practical value of power Doppler ultrasound in assessing IBD activity. In this study,
50 patients with clinically diagnosed IBD including ulcerative colitis and Crohn’s disease and 50 healthy volunteers
were selected. They were divided into three groups: ulcerative colitis group and Crohn’s disease group, and normal
control. All subjects underwent ultrasonography during the treatment period, and the power Doppler ultrasound
technique was used to evaluate the disease activity in combination with the Limberg grading method. Colonoscopy
was applied as control. Among 50 patients enrolled, the accuracy of ultrasonic diagnosis was 86% for ulcerative
colitis and 94% for Crohn’s disease. The Limberg grading method was used to classify the intestinal wall and blood
flow. In patients with ulcerative colitis, the Limberg grading of active and remission patients showed a statistically
significant difference (x?=26.325, p < 0.05). In patients with Crohn’s disease, the Limberg grading of patients with
active and remission was also statistically different (x>=22.345, p < 0.05). In conclusion, power Doppler has a high
diagnostic accuracy for IBD and can be used to assess IBD activity.
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ple and safe technique, thus widely used in
clinical practice. This technique can clearly sh-
ow changes in the structure of the alimentary
canal wall and the surrounding conditions, whi-
ch can greatly improve the accuracy of the dia-
gnosis when combined with endoscopic exa-
mination [6]. In addition, ultrasound does not
have radiation and trauma, and has relatively
good repeatability. It has been widely used in
the diagnosis and treatment of various diseas-
es in clinical practice [7]. Since the number of
patients with IBD in our hospital has been
increased year by year, we expect that the use
of intestinal ultrasonography should be an ef-
fective complement to endoscopy for patients’
detection and follow-up, especially for the se-
vere |IBD patients that cannot tolerate con-
ventional endoscopy and radiology. In addition,

Introduction

Inflammatory bowel disease (IBD) is divided
into Crohn’s disease (CD) and ulcerative colitis
(UC) [1, 2]. IBD is a chronic and non-specific
intestinal inflammatory disease with abnormal
intestinal immune function. Treatment and pre-
vention of IBD should be highly valued since it
affects not only the quality of life, but it also has
a high risk of transformation into malignances
[3, 4].

At present, the diagnosis of IBD is mainly based
on the combination of clinical manifestations,
pathological examinations, imaging and endos-
copy. However, due to similar results of endo-
scopic examination and clinical manifestations,

the poor positive rate of biopsy, the diagnosis
and typing of IBD, especially the identification
of colonic CD and UC is still difficult [5]. The
power Doppler ultrasound is featured as a sim-

ultrasound can also perform regular follow-up
on a part of remission cases, which is a simple
and effective method to judge the prognosis of
IBD.
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Table 1. Limberg grading

Grade O Normal intestinal wall.

Grade | Only the wall thickens.

Grade Il Intestinal wall thickening and the appearance of short blood vessels.

Grade lll Intestinal wall thickening and the appearance of short blood vessels.

Grade IV Intestinal wall thickening and the appearance of short blood vessels connecting to the mesentery.

Table 2. Clinical information comparison

colonoscopy to determine the ex-

tent and activity of IBD.

ltem uc CD Normal con-
(n=50) (n=50) trol (n=50) Ultrasonography
Age (year) 39.1+7.2 38.9+6.8 39.5+6.2
Gender (cases) Man 28 27 26 Ultrasonography and bowel endos-
Female 22 23 24 copy were performed on the two
Active stage (cases) 29 27 - continuous working days. After the
Remission stage (cases) 21 23 - endoscopy was completed, fasting

Therefore, in this study, routine ultrasound
imaging on patients was performed with clini-
cally diagnosed IBD during the treatment peri-
od, and power Doppler ultrasound technique
was used to assess the disease activity in com-
bination with Limberg grading and colonoscop-
ic findings.

Materials and methods
Study objects

Patients with IBD who were treated in Disease
hospital of Heilongjiang Province Hospital
and healthy volunteers were enrolled in the
study. They were excluded from other intestinal
diseases and signed informed consent. This
study was approved by the Institutional Ethics
Committee.

Case collection

In this study, 50 patients were selected with
clinically diagnosed IBD including ulcerative
colitis and Crohn’s disease and 50 healthy vol-
unteers. Clinical data were compared based on
age, gender, and activity.

Endoscopy

Intestinal biopsy combined with biopsy was the
gold standard for IBD. Endoscopic findings we-
re compared with ultrasound findings. Prior to
endoscopy, bowel preparation was performed
using polyethylene glycol, followed by routine
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ultrasound was performed in the
early morning of the next day.
Before the ultrasound examination, the pati-
ents were required to exhaust and defecate.
An abdomen probe of color Doppler ultrasound
was used to test the bowel from the rectum to
the ascending colon. After determining the site
of increased bowel thickness, two-dimensional
gray-scale ultrasound was applied to observe
and measure the thickness of the intestinal
wall, and then the blood flow conditions were
determined and recorded in the power Doppler
mode. Finally, in the pulse mode, the blood flow
of the internal wall was recorded and the arte-
rial resistance index was measured. The thick-
ness and blood supply of the same patient at
different stages of the intestine were exam-
ined. The disease activity was assessed using
the Limberg grading method. Grades | and Il
indicated remission, while grades lll and IV indi-
cated active periods. Newly-diagnosed cases:
For the first time, detailed records were taken
of the distribution, extent, echo, and structural
hierarchy of the intestine in the diseased seg-
ment, especially the blood flow of intestinal
wall. Ultrasonography was repeated every 2
months during the medication (Table 1).

Statistical analysis

SPSS 20.0 software was used for statistical
analysis. The student t-test was used to com-
pare the means of the two groups. One-way
ANOVA analysis was adopted to compare the
differences among multiple groups. The rates
were compared using x? tests via two-tailed
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Figure 1. Ultrasonography and endoscopy.

Table 3. Intestine wall Limberg grading

uc CD
- . - — Healthy control
Grade Active Remission Active Remission
Cas Pro;();r)tlon Case Prop()%r)tlon Case Pro;();/lr)tlon Case Pro;();)r)tlon Case Pror();/:)r)tlon

Grade O 0 0.0 10 47.6 0 0.0 8 34.8 37 74.0
Grade | 6 20.7 7 33.3 2 7.4 9 39.1 13 26.0
Grade Il 7 24.1 3 14.3 10 37.0 5 21.7 0 0.0
Grade Il 9 31.0 1 4.8 13 48.1 1 4.3 0 0.0
Grade IV 4 13.8 0 0.0 2 74 0 0.0 0 0.0

method. P < 0.05 was considered as a statisti-
cal difference.

Results
General information comparison

There were no statistical differences on the
age, gender, and activity among the three
groups (Table 2).

The accuracy rate comparison between ultra-
sound and endoscopy in IBD

According to the described method, patients
were diagnosed by ultrasound and endoscopy,
respectively. Figure 1A showed a representa-
tive picture of a CD patient that a marked thi-
ckening of the intestinal wall with a marked
increase of the blood flow signal upon power
Doppler. Figure 1B was representative of the
enteroscope. The enteroscope entered the an-
us and followed the lumen in patient under
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anesthesia. The contrast agent showed three
strictures on the mouth side accompanied by
stenosis mucosa laceration, thus the patient
was diagnosed as CD with multiple small intes-
tine stenosis. Then the accuracy of ultrasound
diagnosis in CD and UC was calculated, respec-
tively. Among 50 patients in each group, the
accuracy of ultrasonic diagnosis was 86% for
UC and 94% for CD. Power Doppler ultrasound
exhibited high accuracy in the diagnosis of IBD,
and had good clinical value. Moreover, its accu-
racy on CD was higher than that on UC.

Limberg grading condition in IBD

In this study, Limberg grading was used to rank
the thickness of the intestinal wall and the
blood flow in each group (Table 3). The x? test
was performed among the groups. In UC pa-
tients, the Limberg grading of active and re-
mission patients showed statistically signifi-
cant differences (x?=26.325, P < 0.05). Active
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patients had higher proportion in grade |, I,
and lll, whereas, remission patients were ma-
inly in grade O and I. In CD patients, the Lim-
berg grading of patients with active and remis-
sion was statistically different (x>=22.345, P <
0.05). Most active patients were in grade Il and
Ill, whereas remission patients were mainly in
grade O and I. There was a significant differ-
ence in Limberg grading between active UC and
CD patients compared with the healthy controls
(P < 0.05). However, there was no statistical dif-
ference in Limberg grading in UC patients at
remission stage (P > 0.05).

Discussion

IBD usually shows the characteristics of chron-
ic relapsing and remission. Thus, patients need
to receive repeated imaging examinations. Ac-
cording to the disease activity and severity, the
appropriate treatment plan should be guided in
real time [8, 9].

Intestinal ultrasound through the abdominal
wall is an important part of IBD imaging diag-
nosis, which is featured as non-invasive, non-
radioactive, and well toleration. In addition, as
an important examination method in IBD diag-
nosis and treatment, it has received more and
more attention [10]. Therefore, this study aim-
ed to investigate the value of power Doppler
ultrasound in evaluating IBD activity.

Ultrasonography does not require bowel prepa-
ration. The patient was first subjected to con-
ventional abdominal ultrasonography to under-
stand the pathological changes of the bowel,
and then received a high-frequency linear array
probe for detailed examination. This method
achieved better spatial resolution and clearly
showed intestinal peristalsis, intestine narrow-
ing or expansion, and the level and thickness of
the intestinal wall [10, 11]. The microcirculation
of the intestine wall was increased in the IBD.
Small and low-velocity minute blood flow in
the intestinal wall, the vascularization of the
intestinal wall, and the disease activity in the
evaluation of IBD can be observed in the
power Doppler ultrasound examination [12,
13]. Moreover, since power Doppler ultrasound
examination is not affected by the speed of
sound, the direction of blood vessels, and the
velocity of blood flow [14]. Therefore, it has a
certain value in the diagnosis of intestinal di-
seases.
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At present, the main diagnostic methods for
IBD are ultrasonography, endoscopy, and histo-
pathology [15]. Pathological diagnosis is the
gold standard for IBD. However, because of its
invasive examinations, it has certain limitati-
ons in clinical application. Endoscopy can only
observe some changes in the intestinal wall
surface. The diagnostic value of ultrasonogra-
phy for IBD has been confirmed by several stu-
dies [16]. In previous studies, transabdominal
ultrasound has certain advantages in the ob-
servation of intestinal wall resuscitation, struc-
tural hierarchy, and intestinal thickness in IBD
lesions [17]. The sensitivity and specificity of
ultrasound examination to determine the acti-
vity of CD were 84% and 92%, respectively,
which was similar to those of CT and MRI. Ul-
trasound could be repeatedly used during the
course of treatment without radioactivity. It ex-
hibited advantages in intestinal wall thickness,
structure level, and blood supply observation
[18-21]. In the previous period, IBD was diag-
nosed based on ultrasound and was confirmed
by colonoscopy. After retrospective analysis,
the characteristic ultrasound features of IBD
were summarized and laid a good foundation
for the future development of the technique.

However, there are few studies on the evalua-
tion of power Doppler ultrasound in combina-
tion with Limberg classification. In this study,
power Doppler ultrasound technology was used
for diagnosis of IBD, and the results found that
the accuracy rate of power Doppler ultrasound
for UC and CD was 86% and 94%, respectively.
The Limberg grading of UC and CD in active
and remission phases was statistically signifi-
cant compared with the control group, which
was in accordance with the previous study on
the gray-scale ultrasound for the assessment
of intestinal blood flow and intestinal wall thick-
ness. In this study, it was confirmed that the
diagnostic accuracy of IBD using power Doppler
ultrasound is high and the IBD activity can be
evaluated. Power Doppler ultrasound can be
used as an effective method for the diagnosis
and activity assessment of IBD.

In this study, the power Doppler ultrasound
technique was used to assess the degree of
IBD activity, breaking the rule that IBD patients
rely only on colonoscopy as a means of follow-
up. The traditional concept considered that
transabdominal ultrasound cannot observe the
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intestinal inflammatory lesions. However, pow-
er Doppler ultrasound technology can not only
observe the small blood flow in the intestinal
wall, but also can’t be limited by the direction
of blood flow, while observing the parenteral
complications to make up for the lack of colo-
noscopy. Due to limited number of patients
enrolled in the present study, large cohort cli-
nical studies are required to confirm the value
of power Doppler ultrasound technology in the
diagnosis of IBD.

Conclusion

Power Doppler has a high diagnostic accuracy
for IBD and can be adopted to assess IBD
activity.
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