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Role of Computed Tomography in Intestinal Obstruction

Onur Taydas

Abstract

, Emre Unal

, Mehmet Ruhi Onur @, Erhan Akpinar

Intestinal obstructions constitute a significant proportion of all emergency department admissions for abdominal pain and may lead to signifi-
cant mortality and morbidity rates when left untreated. Small and large bowel obstructions may possess different etiologies and different clinical
manifestations; yet, computed tomography (CT) is the imaging method of choice for both. Images need to be meticulously interpreted; in that, CT
findings may be critical in deciding about a surgical intervention. CT examinations should be conducted using an intravenous contrast material,

and axial images and reformatted sagittal and coronal plane images should be evaluated simultaneously. Presence of the obstruction, location of
the transition point, etiology, and possible secondary complications should be looked for.
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Introduction

Mechanical bowel obstruction constitutes 15% of the patients who consult to emergency services
due to abdominal pain (1). In addition, approximately 20% of acute abdominal surgeries are per-
formed due to bowel obstruction (2). The responsibility of a radiologist in a suspicion of intestinal
obstruction is to detect the presence of obstruction and determine its location, transition point,
and cause and to question the presence of complications and the presence of the findings with
a clinical significance:

*  Total or complete obstruction: It means that fluid and gas passages ahead of the obstruction
level are not observed.

* Incomplete or partial obstruction: It refers to a quantity of fluid and gas passages ahead of
the obstruction level.

*  C(losed-loop obstruction: It refers to the obstruction of both distal and proximal ends of an
intestinal segment. The risk of complications is high (3, 4).

Intestinal obstruction leads to abdominal distention as a result of gas and fluid accumulation in
the intestine. The increase in distention and intraluminal pressure leads to an increase in peri-
staltism in the first stage, whereas it leads to the opposite effect in the later period. Bacterial over-
growth occurs depending on the deterioration in peristaltism, and the passage of these bacteria
and the toxins produced into the blood and lymphatic circulation increases. Hence, there is a risk
of sepsis in untreated obstructions. If distension progresses, firstly, venous circulation and then
arterial circulation is disrupted due to pressure increase. This leads to perforation and necrosis.
This risk is greater in closed-loop obstructions (2, 3).

Clinically, the most important findings are abdominal pain, vomiting, swelling in the stomach, a
decrease in gas and stool. While the abdominal pain is initially in a colic style, it becomes perma-
nent due to the decrease of peristaltism in the following period.

Although the first preferred imaging method in intestinal obstructions is classically standing
direct abdominal radiograph, it has a fairly limited role in the diagnosis because of the differ-
ences among interpreters and the limited information it provides about the cause of obstruc-
tion (5, 6). However, computed tomography (CT) can be used safely in determining the presence
of obstruction, the location of the transition point, and the presence of closed-loop obstruction
and complications. The sensitivity of CT in the diagnosis of obstruction is 82-100%, which is
quite high (7). Although the majority of patients can be treated without the need for surgery,
because the mortality risk increases to 25% in the case of delayed diagnosis, early diagnosis and
treatment of small bowel obstruction is of great importance (8). In addition, a CT examination
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obtained by intravenous (IV) contrast agent may also show the
presence of a mesenteric vascular event (MVE), which is clinically
confused with intestinal obstruction or accompanies the obstruc-
tion. Distinguishing MVE from intestinal obstruction is often not
possible clinically.

Colon obstructions occur 4-5 times less frequently than small bow-
el obstructions, and they are mostly seen in advancedage patients.
Unlike small bowel obstruction, it is more insidious and therefore
diagnosed late (9). In patients with a competent ileocecal valve,
colon obstruction develops as a closed-loop obstruction (10). Ac-
cording to the Laplace’s rule, the cecum is the first to be affected
by the increased pressure, and therefore the risk of ischemia and
perforation is the greatest in the cecum (11). In the diagnosis of
colon obstruction, the sensitivity of CT is 96%, and the specificity is
93%, and the CT is the first choice for imaging (12).

(T Technique

Although there are differences among the centers, an abdominal
CT examination is obtained in the 60™-70" seconds after IV con-
trast material injection (portal venous phase), which includes the
area between the superior level of the diaphragm and the inferior
adjacent area of the symphysis pubis (4, 13). The use of IV contrast
agent is routinely recommended for the evaluation of ischemia.
Coronal and sagittal multiplanar reformat images are useful in
assessing the transition point and the presence of a closed-loop
obstruction (14). The use of oral contrast agent (barium or iodized)
remains controversial. The advantage of using an oral contrast
agent is that complete obstruction can be excluded with the pas-
sage of the oral contrast agent to the distal part of the obstruction.
However, it renders the evaluation of ischemia difficult by reduc-
ing the contrast between the lumen and the intestinal wall, and it
may cause delay in the treatment because it necessitates a 2-3hour
waiting period after the oral administration of the contrast agent
(15). CT enterography is not a suitable examination for small bowel
obstruction, as it requires at least 1 liter of low attenuation fluid
intake (16). Alternatively, a contrast agent can be given through the
rectum in colon obstructions (10).

Evaluation of CT Findings

The presence of obstruction

The measurement of the small bowel segment being higher
than 2.5 cm from the outer wall to the outer wall is the most
important criterion for the diagnosis of small bowel obstruction
(17). The intestinal segments at the distal region appear to be
decompressed. Air-liquid levels and rosary grain appearance can
be monitored in direct radiography (4). In case of chronic or se-
vere obstruction, depending on the mixture of small intestine
contents, gas, and stasis, a feces-like appearance, as in the colon,
occurs in the obstructed small intestine segment immediately in
the proximal part of the transition point in the lumen. This find-
ing is called “small bowel feces sign,” and it is seen in 5-7% of
small bowel obstructions (18) (Figure 1). The small bowel feces
sign is a good marker for the detection of the transition point in
the presence of obstruction.

The first attention-grabbing sign in colon obstructions is dilata-
tion of the colon. The normal colon caliber is 3-8 cm. Dilation
of the proximal colon segment and distal decompression should

suggest obstruction. The presence of air-fluid levels in the loops
of the colon indicates the presence of acute obstruction (10). A
reliable way of distinguishing colon obstruction from chronic
processes (constipation, etc.) leading to dilatation in the bowel is
to be able to reveal whether dilatation affects the cecum. The di-
ameter of the cecum increases diffusely and disproportionately
in obstruction, but such a sign is not observed in other causes of
dilatation (19).

Determination of the transition point

The transition point refers to the caliber change between the di-
lated proximal small intestine segment and the collapsed distal
small intestine segment. Detecting the transition point is impor-
tant, particularly in terms of finding the cause of obstruction (4).
It has been reported that in intestinal obstructions, the transition
point can be detected using CT at a rate of 63-93% (20). While
axial sections are assessed to determine the transition point,
evaluation should be made from the rectum to the proximal part
as well as from the stomach to the distal part. In addition, coro-
nal and sagittal multiplanar sections should be examined, and
the presence of small intestine feces sign should absolutely be
examined. In cases where the transition point in the intestinal
obstruction cannot be detected directly in CT, it is necessary to
comprehensively examine the region where the mesenteric con-
tamination is most intense. It is known that the location of the
most intense mesenteric contamination is close to the transition
point (21).

Determining the cause of obstruction

The most common cause of intestinal obstruction in western
societies is adhesions, and hernias and cancers can be men-
tioned among the other most common causes, respectively.
These three causes are found in about 80% of all patients. Other
causes are Crohn’s disease, volvulus, gallstones, foreign bodies,
bezoars, trauma, and iatrogenic (22). The determination of the
cause leading to small bowel obstruction usually depends on
locating the transition point. While intrinsic causes usually lead
to thickening of the intestinal wall, extrinsic causes are recog-
nized by the findings of external compression and the effect of
a mass (23).

[~

Figure 1. "Small bowel feces sign” (arrow) at the level of transition
point in the lumen of the small bowel is observed in an axial contrast-
enhanced CT image of the 55-year-old male patient with small bowel
obstruction.
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Figure 2. a, b. Terminal ileum thickening and increased contrast enhancement (arrow) are observed in the axial contrast-enhanced CT image of a
40-year-old female patient who had Crohn's disease and in whom small bowel obstruction developed. (a) The patient's coronal reconstruction image
shows contamination of the surrounding fat tissue and a “comb sign” (arrowhead) formed by the mesenteric vessels (b)

Figure 3. Small intestine obstruction and an implant at the level of
transition point (arrow) are seen in the axial contrast-enhanced CT of a
44-year-old woman with peritoneal carcinomatosis.

Intrinsic causes

Crohn’s disease

It may cause bowel obstruction because of transmural wall thicken-
ing due to acute inflammation. In addition, obstruction may also de-
velop due to sequel narrowing in the affected segment in the chronic
process (24). Distinguishing these two situations is very important
in terms of patient follow-up. In acute inflammation, a contrast en-
hancement in the bowel wall in CT, contamination in the surrounding
fat tissue, and a “comb sign” due to enlargement of the surrounding
mesenteric vessels are observed (Figure 2). The presence of these find-
ings suggests that the patient will probably benefit from the medical
treatment. Otherwise, a surgical treatment should be considered (25).

Neoplasms
Primary small bowel neoplasms are rare. If they lead to obstruc-
tion, they are seen as asymmetric and irregular mural thick-

ening at the transition point in CT. Metastases are more com-
monly seen than primary neoplasms and can be distinguished
by their extraserosal involvements at the transition point level
in CT (Figure 3) (26). The most common cause in colon obstruc-
tion is colon cancer. There is a 30% mortality risk in colonic
obstruction developing due to tumors (27). They appear in CT
as short segment wall thickening, which narrows the colon seg-
ment or as a contrasting soft tissue mass. In particular, lymph-
adenopathies around the colon should lead to a suspicion for
malignancy (28).

Intussusception

Itisa rare cause in adults and accounts for less than 5% of all small
bowel obstructions. Almost all cases have a “lead point” that causes
invagination. The appearance of intestine inside the intestine is
typical, which is described as a “target sign” in CT (29).

Radiation enteritis

The most radiosensitive part of the gastrointestinal tract is the
small intestines. In the acute phase (first few weeks), it may cause
mucosal contrast enhancement in CT and obstruction due to bow-
el wall thickening. The chronic period may occur years later. Ob-
struction may develop due to strictures in this period (30).

Diverticulitis

It may cause inflammation and intestinal wall edema in the acute
period and cause obstruction due to strictures in the chronic pe-
riod. Sigmoid is most commonly seen in the colon (31). It is charac-
terized by segmental, symmetric wall thickening and hyperemia,
which involves segments longer than 10 cm in CT. Pericolonic in-
flammation and contamination in mesenteric fat tissues should
suggest diverticulitis particularly (32). In contrast, the presence of
short-segment involvement and lymphadenopathies around sug-
gests malignancy. However, in some cases, it may not be possible
to exclude malignancy. Therefore, a post-episode colonoscopic
evaluation is recommended in patients undergoing diverticulitis
episode (33).
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Figure 4. a, b. In the axial contrast-enhanced CT image obtained 6
months after the abdominal surgery in a 50-year-old male patient,
small bowel obstruction developing due to the adhesions in the surgical
site results in dilatation of the proximal loops (arrow). (a) Adhesion
(arrow) and the under-skin appearance of surgery (arrowhead) are
observed in the coronal CT image. (b)

Figure 5. Decrease in bowel caliber due to compression in the distal part of
hernia sac (arrow) is observed in the axial contrast-enhanced CT of a 51-year-
old female patient with intestinal obstruction due to umbilical hernia.

Extrinsic causes

Adhesions

It is the most common cause of small bowel obstructions and is
seen in 85% of patients. This percentage increases to 93% in pa-
tients with a surgical history (22). However, it should not be forgot-
ten that 10-15% of the adhesions may develop due to a probable
previous inflammation in patients who have no surgical history
(34). Diagnosis is mainly based on the exclusion of other causes. A
history of surgery and stretching in adjacent bowels are helpful in
the diagnosis (Figure 4) (35).

Hernia

It is the second most common cause of small bowel obstruction.
Although obstructions related to external hernias (Figure 5) are
seen, internal hernias may also cause obstruction (Figure 6). In

Figure 6. a, b. Dilatation in the proximal jejunal loops due to left
paraduodenal internal hernia is observed in the axial (A) and coronal
(B) CT of a 43-year-old male patient 1 year after left nephrectomy. In
this case, the finding that led to the diagnosis of internal hernia is that
the jejunal loops had a left retroperitoneal location because of internal
herniation after nephrectomy.



addition, it should not be forgotten that the presence of internal
hernia can only be detected radiologically (36).

Volvulus

It is the cause of about 10-15% of colonic obstruction cases. It is of-
ten seen in advanced-age patients. It indicates the rotation of the in-
testine around itself or around another intestinal segment. Surgical
intervention is usually required when the rotation is more than 360
degrees. The ischemic risk is higher due to vascular compression. It is
most commonly seen in the sigmoid colon (37). Many signs, such as
“coffee bean, bird beak, reverse U sign,” which can be observed in the
direct radiography, have been defined in the diagnosis. The “vortex
sign,” which can be seen in CT and indicates the vessels wrapped by
the intestines, is typical for volvulus. The displacement of the cecum
is a finding that helps to establish a diagnosis in cecal volvulus (38).

Intraluminal causes

Bile stone ileus

It is a rare complication of recurrent cholecystitis that occurs be-
cause of the passage of the bile stone to the gallbladder or other
bile tracts through the bilioenteric fistula (Figure 7). Classically, the
rigler triad, including pneumobilia, ectopic gallstones, and small
bowel obstruction, is found in patients (39).

Distal intestinal obstruction syndrome
It develops depending on cystic fibrosis in young adults. It is
caused by intestinal contents that become solid due to insufficient

Figure 7. a, b. Bowel obstruction (arrow) is seen in the axial CT of

a 50-year-old female patient who consulted with the complaint of
abdominal pain. (@) In the section at the level of liver, air (arrow) is seen
in the intrahepatic bile ducts secondary to the bilioenteric fistula. (b)
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intestinal secretion. In CT, filling defects are seen in places where
secretion accumulates in the small intestines. An accurate diagno-
sis is very important because the treatment is medical (40).

Other intraluminal causes

Bezoars are commonly seen in patients surgically treated for gas-
tric outflow (41). Sclerosing encapsulitis developing due to peri-
toneal dialysis can also lead to bowel obstruction, and a “cocoon
appearance” in CT is typical for the diagnosis (Figure 8) (42). In ad-
dition, although rare in adults, swallowed foreign bodies possibly
leading to obstruction should also be considered (Figure 9) (43).

The presence of a complicated obstruction
A complicated obstruction includes bowel obstruction concepts
that have caused closed-loop obstruction and intestinal ischemia.

Closed-loop obstruction

Itis defined as the isolation of the affected intestinal segment oc-
cluded both in the distal and proximal segments from the gastro-
intestinal tract (Figure 10). This isolated segment rapidly dilates

Figure 8. a, h. Sclerosing encapsulitis and intestinal obstruction
developing secondary to chronic fibrotic changes (arrow) around the
intestinal loops are observed in the axial (A) and coronal CT of a 53-year-
old male patient undergoing peritoneal dialysis. Coronal CT shows a
typical “cocoon appearance” (arrow) of the sclerosing encapsulitis. (b)
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as it will continue to secrete, and the dilatation results in isch-
emia. In addition, volvulus may also develop due to peristaltism
in the proximal and distal bowel segments (44). Although the
most common cause is adhesions, it may also occur due to in-
ternal hernias. It has also been reported that the risk increases
in patients undergoing the Roux-en-Y surgery (45). In CT, “U,” “C,”
and “coffee bean” appearance is helpful in the diagnosis. Sag-
ittal and coronal reformatted images should also be evaluated
because routine diagnostic findings can easily be missed out in
routine axial images (46). In complicated and volvulus cases, the
vortex sign may also be seen (47). Because the colon obstructions
are disposed to become closed-loop obstruction, the risk of com-
plications is high. Because closed-loop obstructions frequently
result in ischemia, the presence of ischemia should be carefully
researched (3).

Bowel ischemia

It occurs in about 10% of patients with small bowel obstruc-
tion. It has high mortality. The sensitivity of CT for detecting
ischemia is 83%, and the specificity is 92% (48). Wall thicken-
ing in the affected intestinal segments, abnormal reduction
of wall contrast enhancement, pneumothosis, mesenteric

Figure 9. a, h. Axial CT of a 55-year-old female patient with intestinal
obstruction shows intraluminal foreign body at the transition point level
of obstruction (arrow). (a) In the same patient, similar foreign bodies are
seen in the proximal small intestines (arrows). (b)

edema, and gas in the mesenteric vessels and portal vein may
be seen in CT (49). An abnormal decrease in the intestinal wall
contrast enhancement is a reliable finding for ischemia (8,
50).

Treatment

In the treatment, it is aimed especially to preserve fluid-electro-
Iyte balance and to provide decompression in the gastrointestinal
tract via the nasogastric catheter. If the clinical condition of the
patient worsens and if there is an increase in the risk of distention,
surgical intervention should be considered. In addition, surgical
intervention can primarily be considered in the case of complete
obstruction (13).

Figure 10. a, b. In a 57-year-old male patient with closed-loop

small bowel obstruction, axial contrast-enhanced CT shows isolated
dilatation of the small intestinal segment (arrow) and marked
contamination in the adjacent mesenteric fat tissue. (a) In the coronal
(T scan, the image of both proximal and distal transition points of
this segment (arrows) and the absence of intestinal dilatation and
contamination in the mesenteric fat tissue in other parts of the
abdomen suggest closed-loop obstruction. (b)



Conclusions

Intestinal obstruction is a picture that can be frequently encoun-
tered in the radiology practice because imaging and follow-up
especially through CT is important. CT is the most appropriate im-
aging method for the diagnosis of intestinal obstruction and for
determining the cause and transition point.
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