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ABSTRACT

لتقييم  الصوتية  فوق  بالموجات  التشخيص  دقة  تحقيق  الأهداف: 
.)CD( التهابات النشاط في المرضى الذين يعانون من مرض كرون

و  نشط   39( كرون  مرض  من  يعانون  56مريض  سجل  الطريقة: 
30 متوطعاً من الأصحاء كمجموعة مرجعية في  و  17 غير نشط( 
 2012 أكتوبر  والصين من  يفانغ،  الشعبية بمقاطعة  يفانغ  مستشفى 
الأوعية  ونمط  الأمعاء  جدار  سمك  قياس  تم   .2014 ديسمبر  إلى 

الدموية عن طريق موجات دوبلر فوق الصوتية.

المساريقي  الشريان  تدفق  حجم  في  كبير  فرق  هناك  كان  النتائج: 
العلوي )585 ± 235 مل / دقيقة( في المرضى الذين يعانون من 
مرض نشط، مقارنة مع ممن لديهم مرض غير نشط )401 ± 238 
دقيقة،    / مل   189  ±  390( المرجعية  والمجموعة  دقيقة(   / مل 
 CD مجموعة  في  مم   1.5  ±  5.1 جدار  سمك  كان   .)p<0.001
 p<0.001 النشطة، 3.3 ± 1.6 مم في مجموعة المرض  غير النشط
و>3 مم في مجموعة التحكم. أظهر مؤشر المقاومة في جدار الأمعاء 
المرض  مجموعة  في   0.05   ±  0.68 الاختلافات:  بعض  السميك 
النشطة، 0.78 ± 0.08 في المجموعة المرض غير النشط، و0.85 ± 

.)p<0.05( 0.07 في مجموعة التحكم

أداة تشخيص مفيدة في  الصوتية  فوق  موجات دوبلر  تعد  الخاتمة: 
الكشف عن مرض كورون ولتقييم نشاط الالتهابات.

Objectives: To investigate the diagnostic accuracy of 
ultrasound for evaluation of inflammatory activity in 
patients with Crohn’s disease (CD).

Methods: Fifty-six patients with histologically proven 
CD (39 with active, 17 with inactive disease) and 30 
healthy volunteers as a control group were enrolled in the 
study at WeiFang People’s Hospital, Weifang Province, 
China from October 2012 to December 2014. Bowel 
wall thickness, and vascularity pattern were measured by 
Doppler ultrasound.

Results: There was a significant difference in flow volume 
of the superior mesenteric artery (585 ± 235 ml/min) in 
the patients with active disease, compared with those 

with inactive disease (401 ± 238 ml/min) and the control 
group (390 ± 189 ml/min, p<0.001). Wall thickness was 
5.1 ± 1.5 mm in the active CD group, 3.3 ± 1.6 mm in 
the inactive disease group (p<0.001) and <3 mm in the 
control group. Resistance index in the thickened bowel 
wall showed some differences: 0.68 ± 0.05 in the active 
disease group, 0.78 ± 0.08 in the inactive disease group, 
and 0.85 ± 0.07 in the control group (p<0.05).
	
Conclusion: Doppler ultrasound is a useful diagnostic 
tool in detecting CD and assessing inflammatory activity.
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Periodic assessment of the inflammatory activity 
and extent of Crohn’s disease (CD) is important to 

plan the proper therapeutic schedule. The small bowel 
is involved in 30-40% of patients with CD and the 
ileocecal segment in 50%. Endoscopic evaluation of 
the terminal ileum is feasible, and a rate of 95% has 
been reported.1,2 However, it is an invasive method 
with poor tolerance. In recent years, wireless capsule 
endoscopy, computed tomography (CT), magnetic 
resonance imaging (MRI), and biomarkers have been 
used as effective tools for diagnose of inflammatory 
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bowel disease.3-7 Each method comes with its own 
advantages and disadvantages.8,9 Doppler ultrasound 
is a noninvasive, safe, well tolerated, cheap, and 
reproducible technique. Doppler ultrasound might play 
a significant role for investigation of CD.The purpose of 
this prospective study was to test the diagnostic accuracy 
of ultrasound in the evaluation of inflammatory activity 
in patients CD.

Methods. We enrolled 56 patients (25 female, 31 
male; mean age 37.5 ± 10.8 years; range 20-62 years) 
with histologically proven CD (39 with active, 17 with 
inactive disease) and 30 healthy volunteers as a control 
group between 2012 and 2014 (Table 1). The mean 
post-diagnosis time was 8.5 ± 9.3 years. Diagnosis was 
performed according to the second European Evidence-
Based Consensus on the diagnosis and management of 
CD. Patients who underwent abdominal surgery were 
excluded. Ethics approval was given by the Research 
Ethics Committee of WeiFang People’s Hospital. All 
patients provided written informed consent. Endoscopy 
with biopsy was performed in all cases. Patients with any 
surgical procedures on the small bowel or colon were 
excluded. Disease activity was assessed using the CD 
Activity Index (CDAI). Clinical response was a decrease 
in CDAI of 100 points. Disease was classified as inactive 
if CDAI was <150 and active with CDAI ≥150. CD with 
moderate activity has a CDAI of 150-450 and strong 
activity has CDAI >450.10 Sonography was performed 
using a GE LOGIQ S6 scanner (GE, Fairfield, USA.). 
The examinations were performed after the patient 
had fasted for at least 8 hours. A graded compression 
technique was used. Ultrasound was performed by the 
same sonographer with 16 years working experience 

in the patient cohort, who was blind for the patients. 
Sonography included evaluation of bowel wall thickness 
and spectral analysis of the thickened bowel wall. The 
gastrointestinal tract was divided into 5 segments: 
ileum and cecum, ascending colon, transverse colon, 
descending colon, and the rectosigmoid. The entire 
abdomen was examined with more attention to the 
terminal ileum. Maximum bowel wall thickness was 
assessed. Bowel wall thickness >3.5 mm was considered 
abnormal.11,12 The probe was placed 1-2 cm from the 
origin of the superior mesenteric artery in all patients. 
The Doppler parameters of the mesenteric artery were: 
peak systolic velocity (PSV), end-diastolic velocity 
(EDV), resistance index (RI), mean velocity flow (MV), 
and flow volume (ml/min) was automatically calculated 
by the Doppler instrument (MV × cross-sectional area). 
Each measurement was picked-up 3 times and the 
average was recorded.

The results were analyzed using the Statistical Package 
for the Social Sciences (SPSS Inc., Chicago, IL, USA) 
version 18. Kruskal-Wallis and Mann-Whitney were 
used to test the differences in the 3 groups and p<0.05 
was considered to be statistically significant.

Results. The parameters of the superior mesenteric 
artery showed no significant difference in the 3 groups, 
except the flow volume. There was a significant 
difference in flow volume of the superior mesenteric 
artery in the active CD group (585 ± 235 ml/min), 
compared with the inactive disease (401 ± 238 ml/min) 
and control (390 ± 189 ml/min, p<0.001, Figure 1) 
groups. Median wall thickness of the affected bowel 
loop showed a significant difference between the active 
(5.1 ± 1.5 mm) and inactive CD (3.3 ± 1.6 mm) groups 

Table 1 - Characteristics of 56 patients with history of chronic disease and 
30 healthy volunteers.

Parameter Active Crohn’s disease
(n=39)

Inactive Crohn’s disease
(n=17)

Controls
(n=30)

Age (years) 36.5±10.6 39.7±11.4 38.6±10.3
Gender
(females/males) 16/23 9/8 14/16

Mean duration
(months)     8.3±9.1     8.9±9.9

Table 2 - Doppler parameter values of patients from the 3 groups.

Doppler ultrasound 
arameters Active (Mean±SD) Inactive (Mean±SD) Control (Mean±SD) P-value

Flow volume (ml/min)    585 ± 235   401 ± 238  390 ± 189  < 0.001
Wall thickness(mm)     5.1 ± 1.5    3.3 ± 1.6 < 3   < 0.001
Resistance index 0.68 ± 0.05 0.78 ± 0.08 0.85 ± 0.07      <0.05

http://www.smj.org.sa/index.php/smj/index
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and the control group (<3 mm, p<0.001, Figure 2). 
Resistance index and flow volume of the mural artery 
showed significant differences in the three groups. 
Median RI in the inactive CD group was 0.78 ± 0.08, 
compared with 0.85 ± 0.07 in the control group, and 
low resistance arterial spectrum was found in the active 
disease group (0.68 ± 0.05, p<0.05, Figure 3, Table 2).

Discussion. Periodic assessment is important for 
CD, which has a chronic relapsing course.13 The CDAI 
is the gold standard for evaluating disease activity, but 
this index has a low sensitivity as it is based on subjective 
symptoms. Barium enema, small bowel follow-through, 
and colonoscopy remain important tests for diagnosing 

CD. The CT and MRI are techniques of choice in some 
cases. More than 20% of CD patients present before the 
age of 18 years.14 Colonoscopy and barium studies, and 
CT have important risks of perforation and cumulative 
ionizing radiation, therefore, their use is limited in 
patients with CD, especially for young patients and those 
with multiple relapses.15 Ultrasound has the significant 
advantage of being noninvasive, widely available, 
cheap, radiation free, and user friendly.16-18 Inflamed 
bowel segments with a thickened, hypoechoic wall 
are easily differentiated from normal bowel segments 
by ultrasound. So, ultrasound is well positioned for 
assessment of CD.14,19 Evaluation of thickened bowel 
wall is important for assessing CD activity.

Figure 1 -	Flow volume of the superior mesenteric artery of patient with 
active Crohn disease.

Figure 2 -	Wall thickness of the affected bowel loop of patient with active 
Crohn disease. 

Figure 3 -	Resistance index in affected bowel wall of patient with active 
Crohn disease.

http://www.smj.org.sa/index.php/smj/index
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A correlation between bowel wall thickness and clinical 
activity has already been reported.18 The threshold for a 
positive diagnosis is from 1.5 to 3 mm in the terminal 
ileum and <2 mm in the colon for children and 3 mm for 
adults.20-22 Patients with active CD have thicker affected 
bowel loops than patients with inactive disease. The 
reason for thickening is a combination of inflammation, 
edema and muscular spasm in active disease. It is 
difficult for Doppler ultrasound to be diagnostic in the 
initial stage of CD when only the mucosa is involved. 
In this case, endoscopy and conventional radiology are 
dependable. In advanced stages, pathomorphological 
changes affect the submucosa or muscular layer, and 
Doppler ultrasound is more accurate.23 In rare cases, 
thickened bowel wall is found in inactive CD for 
fibrosis. These patients would be false positive and hard 
to differentiate from the active group when assessing 
CD by ultrasound. Our study showed no significant 
difference in PSV and EDV values between active and 
inactive CD, but we found a significant difference in RI 
values in mural arteries. Higher values of flow volume 
and lower RI of mural arteries in thickened bowel wall 
were recorded in different studies.22,24,25 The probable 
reason is arterial hyperemia in the thickened gut wall 
of Crohn’s disease. In addition, ultrasound is useful for 
identifying intra-abdominal complications (abscesses, 
fistulae and strictures).26,27 Ultrasound has an overall 
sensitivity of 74% and a specificity of 78% for detection 
of small bowel CD lesions, especially in the terminal 
ileum (90–95%).28

The sonographer scanned the patients. It would 
be better if the results were evaluated by 2 or more 
radiologists for ultrasound, the operator’s subjective 
factors determine the outcome. More cases are needed 
to validate the findings of this study. In further studies, 
Contrast-enhanced ultrasound may provide valuable 
quantitative assessment of the bowel.

In conclusion, the results of this study show that 
ultrasound is a good technique to detect affected bowel 
segments in patients with CD. Sonography is a useful 
tool in the assessment and follow-up of patients with 
CD.
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