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Abstract

Ultrasound is a radiological examination method that is often used in daily practice for the diagnosis of various abdominal 
conditions that can be very complex. Very often, patients present for an examination with non-specific abdominal pain 
accompanied by discrete changes in the stool, which can lead to diagnostic confusion in the case of a normal ultrasound 
finding in the abdomen. Many radiologists have minimal experience with bowel ultrasound outside of basic indications such as 
appendicitis and intususception and may be uncomfortable interpreting images for other diagnosis. In our paper, we present 
a case of ileitis in which the diagnosis was established by ultrasound findings of hypoechoic submucosa of the terminal ileum 
segment along the mesenteric edge. Submucosal hypoechogenicity of the ileum can be the only sign of primary inflammation 
of the ileum, but also a secondary ultrasound sign of appendicitis, while in our case hypoechogenicity of the submucosa was 
present only on the mesenteric side of the ileum, which enabled the initial diagnosis of ileitis and the initiation of conservative 
therapy. Bowel ultrasound is an important diagnostic procedure in the emergency department in cases of acute abdominal 
pain, which in a large percentage of cases enables the triage of these patients for surgical or medical treatment. 
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Introduction

Ultrasound is a radiological examination method that 
is often used in daily practice for the diagnosis of various 
abdominal conditions that can be very complex. Very often, 
patients present for an examination with non-specific 
abdominal pain accompanied by discrete changes in the 
stool, which can lead to diagnostic confusion in the case of a 
normal ultrasound finding in the abdomen.

There are many obstacles to the widespread use of 
bowel ultrasound in clinical practice. Given its relatively new 
nature, many have not received any formal training on the 

subject. Sonographers, even pediatric sonographers, who 
have experience with bowel ultrasound have previously 
used it mainly to look for appendicitis or intussusception. 
Similarly, many radiologists have minimal experience with 
bowel ultrasound outside of these indications and may be 
uncomfortable interpreting images for other diagnosis [1,2].

The basic elements of ultrasound diagnostics of the 
intestine are wall thickness, lumen width, stratification, 
compressibility, vascularization, peristalsis and mesentery 
(Figure 1). Stratification of the wall is a very important 
element of ultrasound diagnostics of the intestine - if it is 
present, the probability that it is a malignant disease is quite 
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small (Figure 2). The submucosa is the third layer of a total 
of 5 layers of the intestinal wall and is normally hyperechoic 
due to its conntective tissue content. In the case of intestinal 

wall edema, the submucosa most often becomes hypoechoic, 
which most often happens in cases of inflammation in the 
digestive tract.

Figure 1: Small bowel loops (white arrows) surround mesentery (arrow) - normal ultrasound finding.

Figure 2: Bowel ultrasound anatomy - normal stratification: 1- interface of lumen content and mucosa (hyperechoic), 2 - 
mucosa (hypoechoic), 3 - submucosa (hyperechoic), 4 - muscular layer (hypoechoic), 5 - serosa (hyperechoic). 

In our paper, we present a case of ileitis in which 
the diagnosis was established by ultrasound findings of 
hypoechoic submucosa of the terminal ileum segment along 
the mesenteric edge.

Case Report

A 30-year old man was admitted to the emergency 
department with abdominal pain located in right illiac 
fossa and diarrhea. On physical examination, there was 
tenderness on the right lower quadrant at palpation with 
positive Blumberg sign. Blood tests revealed slighty elevated 

white blood cell count 12.1x10^9 (3.4-9.7x10^9/L), other 
parameters were within normal range. Ultrasonography 
examination showed normal appearance of appendix 
but hypoechoicity in the submucosal layer along the 
mesenteric edge of the terminal ileum without any changes 
in mesentery and without free fluid between loops (Figures 
3,4). On ultrasound examination, the terminal ileum was 
of normal wall thickness, preserved stratification, normal 
vascularization, with small amount of intraluminal fluid, 
compressible with normal colonic ultrasound finding so 
initial ultrasound diagnosis of ileitis was made (Figure 5). 
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Figure 3: Ileal ultrasound: hypoechoic submucosa (star) along mesenterial edge.

Figure 4: Ileal ultrasound: hypoechoic submucosa (star) along mesenterial edge.

Figure 5: Ileal ultrasound: ileal loops filled with small amount of fluid without changes in mesentery. 
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Because of the ultrasound findings, conservative therapy 
was prescribed to the patient and coproculture and fecal 
calprotectin analyzes were requested. Coproculture showed 
a normal result, while the fecal calprotectin values were 
slighty elevated (350 μg/mg) so conservative therapy was 

continued. The patient’s general condition and laboratory data 
improved  after  10  days  so  follow  up  US  examination  of  the 
abdomen was performed, which showed normal echogenicity of 
ileal submucosa (Figure 6).

Figure 6: Ileal ultrasound: ileal loop with normal echogenicity of submucosa (star). 

Discussion

From the esophagus to the rectum, the gastrointestinal 
tract has a typical multilamellar sonographic appearance, 
which results from its organized and highly stratified 
histology. This is useful for at least two reasons: This pattern 
allows the sonographer or radiologist to distinguish the 
bowel from adjacent structures, and the disorder of the 
pattern helps in the diagnosis intestinal pathology. Masses 
can they cross layers while edema can expand certain layers 
or obscure their edges. Numerous authors have emphasized 
bowel wall thickening as a key sonographic feature in 
diagnosing gastrointestinal lesions. However, analyzing the 
specific pattern of echogenicity of the thickened bowel wall 
segment and correlating it with the acuity of the disease 
process or CT has received relatively little emphasis. 

On sonography, the submucosal layer is the most 
prominent echogenic layer of the bowel wall that defines 
the “sonographic signature” of the bowel [3]. Signs of ileal 
inflammationon US include a thickened terminal ileal wall 
(between 1.5 and 3mm), luminal narrowing and hyperaemia 
[4]. Rarely, there is normal wall thickness of ileum with 
hypoechoic swollen ileal folds in the edematous mucosa and 
submucosa and these findings should be related to clinical 
and laboratory data [5]. In the case of clinical laboratory 
suspicion of acute appendicitis, ultrasound is the initial 
radiological examination method. Direct ultrasound means of 

acute appendicitis are safe and most often lead to an accurate 
diagnosis. In a certain percentage of cases, the appendix 
cannot be visualized on an ultrasound examination. There 
are varying rates quoted in the literature for the appendix 
being seen, between 24.4% and 69.3% [6]. In this situation, 
it is important to actively assess for the secondary features 
often seen which may help direct further management. 
Repeating the examination after a few hours has been shown 
to significantly increase the sensitivity of US [7]. One of 
the secondary ultrasound features of acute appendicitis is 
the thickening of the wall of the terminal ileum, which in 
this case has preserved stratification and circumferentially 
hypoechoic submucosa. In our case, the wall of the ileum 
was of normal thickness, but a hypoechoic submucosa was 
verified along the mesenteric side of the ileal wall, which may 
indicate that the primary inflammatory process is localized 
on the ileum and not on the appendix, which in our case was 
visualized without any ultrasound sign of inflammation, so 
we made the diagnosis of ileitis. 

From the point of view of the emergency physician, the 
importance of detecting hypoechoicity of the submucosa of 
the ileum along the mesenteric side is great, especially in 
the absence of visualization of the appendix. Submucosal 
hypoechogenicity of the ileum can be the only sign of primary 
inflammation of the ileum, but also a secondary ultrasound 
sign of appendicitis, while in our case hypoechogenicity of 
the submucosa was present only on the mesenteric side of 
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the ileum, which enabled the initial diagnosis of ileitis and 
the initiation of conservative therapy. Bowel ultrasound 
is an important diagnostic procedure in the emergency 
department in cases of acute abdominal pain, which in a 
large percentage of cases enables the triage of these patients 
for surgical or medical treatment.
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