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Case Report

A Case of Intestinal Obstruction Caused by

Prominent Kyphosis Resulting in Compression

of the Intestine by the Costal Arch

Satoshi Yoneyama, Takehito Kato, Tetsuya Yumoto, Masami Ohwada, Toru Terashima,

Masanori Koizumi, Hamaichi Ueki

Department of Surgery, National Hospital Organization Mito Medical Center, Ibaraki, Japan

An 85-year-old woman with no history of abdominal surgery complained of abdominal

pain and vomiting and was referred to us with a diagnosis of intestinal obstruction a few

days later. Upon admission to our facility, she presented with marked abdominal

swelling and prominent kyphosis. Because of the kyphosis, most of the dilated bowel

was compressing her thoracic cavity. No obvious strangulation or free air was observed

via abdominal computed tomography imaging. We attempted decompression using a

nasogastric tube, but the symptoms persisted. Surgery was performed 2 days after

admission. The origin of the obstruction was a compression of the ileocecal region by the

costal arch. The bowel was discolored, and thus surgically excised. There were no major

postsurgical complications other than a mild wound infection. Until now, there have

been no reports of advanced kyphosis inducing ileus, but there are concerns of an

increase in similar cases as society continues to age.
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Most cases of spinal kyphosis are caused by
age-related changes, and as the condition

progresses, patients develop symptoms such as
nerve compression and reflux. There are many
classifications and causes of intestinal obstruction,
although the most common cause of small intestinal
obstruction is adhesions. In the present study, we
report on a case of intestinal obstruction caused by

prominent kyphosis and resulting in compression of

the ileocecum by the right costal arch.

Case Report

An 85-year-old woman was diagnosed with osteo-

porosis in her 60s and had no history of abdominal
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surgery. She visited her local practitioner complain-
ing chiefly of abdominal pain and vomiting and was
diagnosed with an intestinal obstruction. A few
days later, she presented to our facility, and her
physical characteristics upon admission were:
height, 128 cm; weight, 28 kg; blood pressure, 139/
79 mmHg; temperature, 37.48C; and pulse, 110 beats
per minute. We confirmed prominent kyphosis, and
the patient’s abdomen was swollen and mildly
tender. However, no symptoms of peritoneal irrita-
tion, such as rebound tenderness or muscular
defense, were observed. Because of kyphosis, part
of the patient’s abdominal wall was compressing
her thoracic cavity (Fig. 1).

A blood test upon arrival showed nearly no signs
of inflammatory reaction (white blood cell count,
8200 per microliter; C-reactive protein level, 0.81
mg/dL). A diagnosis of dehydration was also
confirmed (blood urea nitrogen level, 56.2 mg/dL;
creatinine level, 0.45 mg/dL).

An abdominal X-ray showed marked dilation of
the small intestine (Fig. 2), which was confirmed via
abdominal contrast computed tomography (CT; Fig.
3). Because of prominent kyphosis, a section of
dilated small intestine was observed in the patient’s
thoracic cavity. No free air or ascites was observed.
A three-dimensional reconstructed image of the
abdominal CT indicated possible ileocecal compres-
sion by the costal arch.

Surgery was considered to be extremely risky
because of the patient’s age; thus, conservative
treatment was conducted on admission. The patient
was made to fast and was given rehydration fluid,
and a nasogastric tube was inserted. However, the
patient’s condition did not improve; therefore,

laparotomy was performed 2 days after admission
via a lower abdominal midline incision. As suspect-
ed, the ileocecal region was being compressed by the
right costal arch, which had deviated because of
kyphosis. Discoloration, thought to be due to ische-
mia, was observed in the same; therefore, the ileocecal
region was surgically excised. Suction decompression
of the intestinal contents was also performed.

Ischemic changes and thinning were found in the
resected ileocecal region specimen. No neoplastic or
ulcerative pathology, or stenotic changes were
observed. A pathologic examination showed thin-
ning of the colonic wall, disappearance of the
muscle layer, and chronic ischemia. In addition,
mucosal necrosis was observed in the same region,
which was thought to be due to acute ischemia. Four
days after surgery, the patient began oral ingestion.
There were no major complications other than a
mild wound infection.

Discussion

Intestinal obstruction is a condition in which the
passage of intestinal content is impeded because of a
number of possible reasons.1 In Japan, it is common
to use the terms ileus and intestinal obstruction
interchangeably.2 Patients mainly present with clin-
ical symptoms, such as abdominal pain, vomiting,
cessation of gas and fecal passage, and abdominal

Fig. 1 Abdominal findings. The patient’s intestine was dilated

and located in the thoracic cavity because of prominent kyphosis.

Fig. 2 A plain abdominal X-ray.
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swelling.3 Intestinal obstruction is divided into 2

major categories: mechanical and functional. How-

ever, there are a number of other categories

depending on the etiology, site of origin, and history

of abdominal surgery.2 Previous reports indicated

that the main cause of small intestinal obstruction is

intestinal adhesions, whereas colonic cancer is the

main cause of colonic obstruction.4 The main

indications of surgery for intestinal obstruction are

severe abdominal pain, dehydration, circulatory

Fig. 3 An abdominal contrast CT image. (A) Horizontal section. (B) Sagittal section.

Fig. 4 A three-dimensional reconstructed image of the abdominal CT. (A) Anterior image. (B) Lateral image. The arrow indicates

intestinal compression by the costal arch.
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abnormalities of the digestive tract, and failure of
conservative treatment to alleviate symptoms.5,6

Kyphosis is a condition in which the posterior
convex curvature of the spinal column is abnormally
increased in the sagittal plane.7,8 Although kyphosis
often accompanies spinal caries, cases of degenera-
tive age-related lumbar kyphosis and kyphotic
changes due to osteoporotic spinal compression
fractures have also been observed.9 Orthopedic
surgery is performed to alleviate pain or neurologic
symptoms, although the number of patients of
advanced age requiring surgery and management
of complications have increased.10 Abdominal
symptoms occurring with kyphosis include gastro-
esophageal reflux disease accompanied by gastric
exclusion or hiatal hernia, as well as abdominal pain
due to intercostal nerve stimulation.11,12

In the present case, ileocecal compression by the
right costal arch was observed during surgery and
from the resected specimen findings. We speculated
that the ischemia was caused by ileocecal compres-
sion by the right costal arch due to kyphosis. The
patient presented with symptoms of intestinal
obstruction in addition to constipation and dehy-
dration. The cause of the missing muscle layer of the
ileocecal region was not evident, but it could have
been due to chronic compression.

There are other reports of intestinal obstruction
due to extrinsic compression in addition to the
present case.13 There is also the possibility that,
when using virtual endoscopes, compression abnor-
malities due to the ribs can be mistaken for lesions on
imaging.14 We conducted a PubMed search using the
key words ‘‘kyphosis’’ and ‘‘intestinal obstruction’’ to
identify similar cases of intestinal obstruction owing

to ileocecal compression from the costal arch caused
by advanced spinal kyphosis, but we found none. We
believe that in the future there will be an increase in
similar cases owing to aging populations; therefore,
appropriate precautions are necessary.

In the present case, conservative treatment did
not alleviate the patient’s symptoms; therefore, we
removed her ileocecal region to resolve the intestinal
obstruction and restore normal digestion. Consider-
ing the patient’s physical capabilities and daily
activities, cosmetic surgery was not performed for
kyphosis. It is possible that intestinal compression
by the costal arch may reappear; therefore, careful
follow-up will be necessary.

Conclusion

In the present study, we reported on a case of an
intestinal obstruction thought to be caused by
ileocecal compression by the right costal arch owing
to prominent kyphosis. In the future, we believe that
there will be an increase in the number of similar
cases owing to the aging of society.
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