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a b s t r a c t 

A 74-year-old man presented to the emergency department with the chief complaint of ab- 

dominal pain. A computed tomography scan showed paralytic ileus. An ileostomy tube was 

placed, but the symptoms of bowel obstruction did not improve. Two days after admission, 

the patient’s renal function deteriorated. Transabdominal ultrasound (TUS) showed linear 

high-intensity echoes consistent with a fibrotic band and microbubbles suggestive of circu- 

latory disturbance in the dilated intestinal tract. Subsequent contrast-enhanced ultrasound 

revealed circulatory disturbance of the small bowel wall. Emergency surgery was performed 

under the diagnosis of strangulated ileus. Intraoperative examination revealed that the ter- 

minal ileum was strangulated by a fibrotic band from the retroperitoneum, which was con- 

firmed by TUS. The fibrotic band was resected, the strangulation was released, and ileocecal 

resection was performed. Postoperatively, intestinal peristalsis was rapidly restored. TUS 

was able to depict the fibrotic band, which could not be detected by a computed tomogra- 

phy scan, allowing the patient to undergo immediate surgical treatment. We herein report 

this case of strangulated bowel obstruction in which TUS and contrast-enhanced ultrasound 

were useful in preoperative assessment of the patient’s condition. 
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Introduction 

Strangulated bowel obstruction is associated with disturbance
of blood flow. This type of bowel obstruction accounts for ap-
proximately 10% of all bowel obstructions and is not an un-
common condition [1] . Strangulated bowel obstruction is a
progressive disease that requires careful attention because in-
correct initial treatment can lead to intestinal necrosis, sep-
tic shock, and death. It is important to correctly diagnose the
presence or absence of impaired bowel circulation because the
treatment outcome depends on the duration of time from the
onset of the disease [2] . Although some blood tests show sta-
tistically significant variations in the diagnosis of strangulated
ileus, the specificity of these tests is not high. They show ab-
normal values less frequently, or they may also show many
abnormal values in other types of simple ileus [ 3 ,4 ]. Strangu-
lation is difficult to predict using blood tests alone, and addi-
tional examinations should be performed before the patient’s
condition becomes severe. 

We herein report a case of strangulated bowel obstruction
in which transabdominal ultrasound (TUS) and subsequent
contrast-enhanced ultrasound (CEUS) were useful in preoper-
ative assessment of the patient’s condition. 

Case report 

A 74-year-old man visited a previous physician with the chief
complaint of abdominal pain. The patient was diagnosed with
constipation and prescribed laxatives, but the abdominal pain
did not improve. He was transferred to our hospital the next
day and admitted with a diagnosis of paralytic ileus. Physi-
cal examination revealed no abnormalities: the patient was
conscious and had a blood pressure of 154/91 mmHg, pulse
rate of 72 beats/min, respiratory rate of 20 breaths/min, SpO2 

of 99% on room air, and body temperature of 36.6 °C. His ab-
domen was flat, soft, and distended throughout with ten-
derness but without muscular defense or Blumberg’s sign.
Fig. 1 – CT scan showed that the entire small bowel was dilated w
obstruction. 
Blood tests revealed a high white blood cell count [9560
cells/ μL (reference range: 3300-8600 cells/ μL)], the creatinine
concentration [1.59 mg/dL (reference range: 0.65-1.07 mg/dL)],
and a mildly elevated C-reactive protein concentration [0.19
mg/dL (reference range: ≤ 0.14 mg/dL)]. Liver function indices
[aspartate aminotransferase, 13 U/L (reference range: 13-30
U/L); alanine aminotransferase, 19 U/L (reference range: 10-42
U/L)] were normal. 

A contrast-enhanced computed tomography (CT) scan
showed that the entire small bowel was dilated with an air–
fluid level, but there were no obvious signs of obstruction
( Fig. 1 ). The dilated small bowel wall was almost uniformly
contrast-enhanced without obvious ischemia. A small accu-
mulation of ascitic fluid was present. However, the symptoms
of intestinal obstruction did not improve, and 2 days after ad-
mission, deterioration of renal function was observed. 

TUS showed linear high-intensity echoes consistent with a
fibrotic band and microbubbles suggestive of circulatory dis-
turbance in the dilated intestinal tract on the right side of
the umbilical region, which was thought to be the starting
point of the obstruction ( Fig. 2 ). On subsequent CEUS, the mu-
cosal surface of the dilated bowel exhibited contrast, but only
faintly, suggesting a possible circulatory disturbance caused
by blood stasis secondary to the fibrotic band ( Fig. 3 ). Based
on the above findings, strangulated bowel obstruction due to
the fibrotic band was diagnosed and the patient underwent
emergency surgery. 

The abdomen was opened through an upper midline in-
cision. The small intestine was dilated throughout. As con-
firmed by preoperative ultrasonography, the end of the ileum
was strangulated by a retroperitoneal cord ( Fig. 4 ). The fibrotic
band was dissected and the strangulation was released. Ileal
resection was performed because of necrosis of the intestinal
tract extending approximately 2 cm at the end of the ileum.
Functional reconstruction was performed and the operation
was completed. 

Recovery of intestinal peristalsis was achieved promptly
after surgery, and the patient resumed eating on day 2. He de-
veloped aspiration pneumonia but was discharged 48 days af-
ter surgery. 
ith an air–fluid level, but there were no obvious signs of 
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Fig. 2 – CEUS showed a fibrous band and strangulated ileus. 

Fig. 3 – CEUS suggested a possible circulatory disorder of the mucosal surface due to blood stasis from the fibrotic band. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

The prognosis of patients with strangulated bowel obstruction
is highly dependent on the appropriate decision to perform ei-
ther surgery or conservative management in the early stages
of the disease. However, Hikida et al. [5] reported that it is dif-
ficult to make such a decision based on clinical examination
alone. In our case, only the white blood cell count was ele-
vated; other laboratory values suggestive of ischemia, such as
creatine phosphokinase and lactate, were normal. 

Contrast-enhanced CT is considered the gold standard for
imaging diagnosis of strangulated bowel obstruction [6] . Some
reports have suggested that the well-known CT findings of
strangulated bowel obstruction, such as the appearance of as-
cites and Kerckring’s opacity, are useful in strangulated bowel
obstruction that has already developed necrosis but not in
early-onset cases [7] . Contrast enhancement of the bowel wall
on CT is considered an important finding of strangulated
bowel obstruction [ 6 ,8 ]. However, in a study by Chou et al. [6] ,
17% of 42 patients with contrast enhancement on CT died.
Strangulated bowel obstruction should be diagnosed as early
as possible before contrast enhancement on CT is observed. 

The basic pathophysiology of strangulated bowel obstruc-
tion is hemorrhagic infarction due to impaired venous return,
and CT images of early-stage strangulated bowel obstruction
show simple ileus-like findings. Therefore, the diagnosis of
early-stage strangulated bowel obstruction requires identifi-
cation of changes in the intestinal tract and mesentery due to
circulatory disturbances such as congestion or obstruction. 

In this regard, compared with other morphological exam-
ination methods, the microbubbles in the dilated intestine
detected by TUS prompt consideration of the possibility of
circulatory disturbance. Subsequent CEUS is very useful for
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Fig. 4 – A fibrous cord was observed and the small intestine 
on the oral side was congested. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

diagnosis because it can be used to evaluate blood flow in
real time, providing a dynamic image of the microcirculation
and helping to determine the presence or absence of hemor-
rhage or ischemia. Good results have been reported in several
papers on CEUS for mesenteric ischemia [9–11] . In addition,
compared with CT, CEUS does not use radiation, is minimally
invasive, and has excellent real-time performance. Further-
more, contrast-enhanced CT and magnetic resonance imag-
ing cannot be performed in patients with renal dysfunction
or contrast allergy, whereas CEUS can be performed in such
patients [12] . 

Although CEUS is considered useful, it also has several ar-
eas with room for improvement. First, in the high-echo band
of the submucosa, it is sometimes difficult to separate the tis-
sue signal from the ultrasound contrast agent, and care must
be taken when evaluating still images. Second, high frequen-
cies are often used to detect acute intestinal ischemia, and the
resonance of the ultrasound contrast agent bubbles may make
examination difficult; therefore, care must be taken in setting
the mechanical index value and gain. Third, because there is
no objective indicator of flow velocity, the determination of
blood flow congestion and other abnormalities must be based
on the examiner’s subjective impression. Caution is required
especially when determining the presence of early strangu-
lated bowel obstruction. Although CEUS has been suggested
to be useful, its diagnostic accuracy and universality require
further investigation. 

Conclusion 

We experienced a case of strangulated bowel obstruction due
to a fibrotic band in which both TUS and CEUS were useful for
preoperative assessment of the patient’s condition, allowing
for prompt surgical treatment. 
Compliance with Ethical Standards 

This article does not contain any studies involving human par-
ticipants performed by any of the authors. 

Patient consent 

Written informed consent was obtained from the patient for
the publication of this case report and any accompanying im-
ages. 
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