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It is essential for the colon and rectal surgeon to understand the evaluation and
management of patients with both small and large bowel obstructions. Computed
tomography is usually the most appropriate and accurate diagnostic imaging modality
for most suspected bowel obstructions. Additional commonly used imaging modalities
include plain radiographs and contrast imaging/ﬂuoroscopy, while less commonly
utilized imaging modalities include ultrasonography and magnetic resonance imaging.
Regardless of the imaging modality used, interpretation of imaging should involve a
systematic, methodological approach to ensure diagnostic accuracy.

Intestinal obstruction is a clinical scenario commonly
encountered by colorectal surgeons,1 and it is important to
understand the evaluation and management of patients with
both suspected small bowel obstruction (SBO) and large bowel
obstruction (LBO). Approximately 75% of all mechanical bowel
obstructions occur in the small bowel.2,3 SBO occurs in 10% of
patients within 3 years following colectomy4 and in up to 25%
of patients after restorative proctocolectomy.5 Multiple colorectal surgery–related pathologies can result in SBO, including
postoperative adhesions, Crohn’s disease, diverticulitis, and
parastomal hernias, among others. Evaluation and management of LBO can be a complex problem that challenges even
the most experienced clinicians.6 Common etiologies of both
SBO and LBO are listed in ►Table 1.
Diagnostic imaging is an essential aspect of the modern
management of both LBO and SBO. While history and physical
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exam remain the backbone of evaluation, clinical assessment
alone lacks accuracy for bowel obstruction diagnosis and
guidance of management.7–9 Imaging helps answer a variety
of key questions in patients with suspected obstruction,
including the following:10,11
1. Is obstruction present and at what level?
2. What is the cause of the obstruction?
3. Is severe or complicated obstruction present?
Answers to these key questions help guide the surgeon to
make critical judgments about both operative and nonoperative management. Given the importance of imaging in the
evaluation of suspected bowel obstruction, the colorectal
surgeon must strive to be adept in the interpretation of all
available modalities of bowel obstruction imaging. The
surgeon should personally review all imaging and discuss
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Table 1 Causes of intestinal obstruction6,90
Small bowel obstruction

Large bowel obstruction

Adhesions
Hernias (external and internal)
Neoplasm (extraintestinal
and primary)
Crohn’s disease
Gallstones
Malrotation
Duplication cysts
Diverticulitis
Infection (tuberculosis,
intestinal parasites, etc.)
Hematoma
Ischemic stricture
Intussusception
Endometriosis
Radiation
Foreign body

Colorectal cancer
Diverticulitis
Volvulus
Crohn’s disease
Noncolorectal malignancy
Endometriosis
Ischemic stricture
Radiation
Hernia
Adhesions
Fecal impaction
Foreign body

Fig. 1 Postoperative ileus with distended small bowel with plicae circulares
(thin arrow) and large bowel with haustra (large arrowhead).

points of ambiguity with the radiologist. This collaboration
can result in mutual ediﬁcation and improvement in patient
care, combining the surgeon’s intimate clinical knowledge of
the patient with the radiologist’s advanced radiographic
expertise. This article will review the available modalities
for the evaluation of suspected mechanical intestinal
obstruction in the context of the three questions above.

Plain Radiographs
Traditionally, plain abdominal radiographs have been recommended as the initial imaging modality for suspected
obstructions due to the speed of acquisition, low cost, wide
availability, and low radiation exposure. Plain X-rays can in
many cases quickly provide the diagnosis of an obstruction,
distinguish SBO versus LBO, rule out pneumoperitoneum,
and, in a subset of cases, identify the cause of obstruction,
such as colonic volvulus or gallstone ileus.
However, the accuracy of plain radiographs in the diagnosis
of bowel obstruction ranges from only 50 to 80%.12 Additionally,
in only a minority of cases do plain abdominal radiographs
provide a clear etiology of an obstruction. Plain radiographs are
poor at identifying closed loop or strangulated obstructions in
the setting of SBO, and the speciﬁcity of plain radiographs for
LBO is only moderate, in part due to mimicry of acute colonic
pseudoobstruction causing false positives.13 Therefore, even
when plain abdominal radiographs appear to deﬁnitively
establish a diagnosis, obtaining additional information via
computed tomography (CT) is often still necessary.
Abdominal radiographs can be obtained as singular
images or as a series of ﬁlms. It has been shown that imaging
in both dependent (supine or prone) and nondependent
(upright or decubitus) positions increases the accuracy of
abdominal radiographs.14 When the possibility of perforation is considered, an upright chest X-ray or lateral decubitus
abdominal ﬁlm should be obtained to evaluate for pneumoperitoneum. Of note, obtaining multiple views can signiﬁcantly increase patient radiation exposure. For an average
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patient, the radiation dose from a singular abdominal X-ray is
0.7 mSv, which is 35 times the dose of a singular chest X-ray
(0.02 mSv),15 but still signiﬁcantly less than the average
noncontrast CT abdomen/pelvis (15 mSv).16

Is Obstruction Present and at What Level?
When reviewing plain abdominal radiographs, it is critical to
note the orientation of the patient, as the interpretation differs
for images obtained in dependent versus nondependent
positions.11 Small bowel versus large bowel can be
distinguished on plain radiographs based on appearance and
location. Small bowel has characteristic circular folds (plicae
circulares or valvulae conniventes) which appear radiographically as thin lines that span the entire diameter of the small
bowel (►Fig. 1). In contrast, large bowel has haustral folds that
do not span the entire diameter of the bowel (►Fig. 1).
Generally, small bowel tends to be more centrally located
while colon is peripheral, though this is often difﬁcult to
delineate when there is obstructive pathology present. While
the ascending and descending colon and rectum are usually
ﬁxed in location, the transverse and sigmoid colon are mobile;
the transverse colon can loop caudally into the pelvis, and the
sigmoid colon can loop into the right iliac fossa. Additionally,
the anatomic position of bowel often differs after surgery or due
to congenital malrotation.
The characteristic ﬁndings of SBO on plain radiographs are
small bowel dilation (diameter > 2.5–3 cm), lack of colonic
dilation (colon diameter < 6 cm and cecum diameter < 9 cm),
and a relative paucity of colonic gas11 (►Fig. 2). The characteristic radiographic ﬁndings of LBO include colonic and cecal
dilation (> 6 and > 9 cm, respectively), relative paucity of gas in
the rectum, and a proximal colonic fecal burden (►Fig. 3A, B).17
In the setting of LBO, small bowel dilation may or may not be
present depending on the duration of obstruction, and whether
there is a closed loop, competent ileocecal valve, or colonic
volvulus. When a closed loop is present, lack of proximal
decompression risks progressive segmental colonic dilation,
ischemia, and perforation. When the ileocecal valve is
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Small bowel obstruction
Supine or prone:
1. Dilated small bowel > 2.5–3 cm
2. Paucity of colorectal gas
3. Stretch sign
4. Gasless abdomen
5. Dilated stomach
Upright or decubitus:
1. Multiple air–ﬂuid levels
2. Air–ﬂuid level wider than 2.5 cm
3. Air–ﬂuid levels in the same small bowel loop of
unequal heights
4. String-of-beads sign

Fig. 2 Supine abdominal X-ray of small bowel obstruction: dilated
small bowel and paucity of colonic gas.

incompetent in the setting of a distal LBO, both diffuse small
and large bowel distension can mimic the appearance of an
ileus on the plain ﬁlm.
A variety of additional radiographic signs for the diagnosis of
SBO have been described and are summarized in ►Table 2.11
On supine radiographs, gaseous dilation can stretch and outline
the plicae circulares causing the small bowel to be more
distinctly visible (termed the “stretch sign”). Obstructed or
pathologic bowel can vary in appearance on plain radiographs,
depending on the quantity of ﬂuid and gas within the lumen.
Completely ﬂuid-ﬁlled, dilated loops of small bowel may be
invisible on plain radiographs, creating a “gasless abdomen”
(►Fig. 4). On upright or decubitus radiographs, multiple air–
ﬂuid levels, air–ﬂuid levels wider than 2.5 cm, and two air–ﬂuid
levels within the same bowel loop at different heights (sometimes called a step-ladder pattern18) are ﬁndings suggestive of
obstruction11,14 (►Fig. 5). When the bowel is ﬂuid-ﬁlled, small

Large bowel obstruction
1. Dilated colon > 6 cm or cecum > 9 cm
2. Paucity of rectal gas
3. þ/ small bowel dilation depending on duration and
presence of closed loop

pockets of gas trapped between the plicae circulares can create
multiple small air–ﬂuid levels that appear as a “string-ofbeads.” The greater the number of these individual signs
present, the higher the speciﬁcity for obstruction.14,19 It has
been suggested that the greater the height difference between
two air–ﬂuid levels within the same bowel loop, the more likely
there is obstruction rather than ileus. A cutoff height difference
of 2 cm has a 95% speciﬁcity for obstruction; however, this
sign demonstrates poor sensitivity and overall accuracy, and
therefore should not be used in isolation or to exclude
obstruction.20
Important mimics of mechanical obstruction include paralytic ileus, colonic pseudoobstruction (Ogilvie’s syndrome),
and toxic megacolon. Relative absence of distal rectal gas and
decompression of the distal colon is a frequent feature of
colonic pseudoobstruction that can be easily mistaken for
mechanical obstruction on plain radiographs.21,22 Similarly,

Fig. 3 (A) Abdominal X-ray of large bowel obstruction (LBO), demonstrating signiﬁcant proximal colonic fecal load. (B) Abdominal X-ray of LBO,
demonstrating signiﬁcant transverse colon redundancy and distention.
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Fig. 4 Supine abdominal X-ray: gasless abdomen with relative paucity
of gas. The patient had a CT on the same day that demonstrated small
bowel obstruction.
Fig. 6 Upright abdominal X-ray of cecal volvulus demonstrating “C”
loop with concavity pointing to right lower quadrant.

Fig. 5 Upright abdominal X-ray of small bowel obstruction: Multiple
air–ﬂuid levels, including multiple within the same bowel loop.

paralytic ileus can appear without radiographic evidence of
colonic dilation, mimicking SBO. Conversely, in the setting of
low-grade SBO, distal colorectal gas may be present, leading to
an erroneous diagnosis of ileus or pseudoobstruction. Very
distal mechanical obstructions can also sometimes mimic a
functional obstruction radiographically. Toxic megacolon in
the setting of infectious or inﬂammatory colitis can also mimic
LBO due to the presence of colonic dilation.13

What Is the Cause of Obstruction?
Identiﬁcation of a clear etiology of SBO is usually not possible
on plain radiographs. Approximately 75% of SBOs are caused by
intra-abdominal adhesions that cannot be visualized on plain
X-ray.17 Occasionally, incarcerated inguinal hernias can be seen
as gas inferior to the inguinal ligament, but these are certainly
better diagnosed by physical exam or CT. Obstruction from a
gallstone that has traversed a cholecystic-enteric ﬁstula and
Clinics in Colon and Rectal Surgery
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lodged in the terminal ileum can also be identiﬁed radiographically by the triad of dilated small bowel, opacity in the right
lower quadrant (RLQ), and pneumobilia (Rigler’s triad).
Identiﬁcation of a speciﬁc cause of LBO based on plain
radiographs is possible in a small proportion of cases. The three
most common causes of LBO are colorectal cancer (CRC),
diverticulitis, and volvulus, which together account for more
than 95% of all LBO in modern epidemiologic data from a
developed nation.3 CRC and diverticulitis cannot typically be
diagnosed via plain radiographs alone, while volvulus can
present with distinct appearance on plain radiographs,
depending on the site. The sigmoid colon is the most common
site of volvulus, followed by the cecum.23 The twisting of the
colon around a narrow, elongated mesenteric pedicle results in
a “U-” or “C-”shaped appearance, or a “coffee bean” appearance, with the concavity pointing to the site of twist, classically
toward the left lower quadrant for sigmoid volvulus and
toward the right lower quadrant for cecal volvulus
(►Fig. 6).11,17,22 However, this classic appearance is not always
present,6 and one retrospective review found plain abdominal
radiographs to be insufﬁcient for diagnosis of 85% of cecal
volvulus and 49% of sigmoid volvulus.24 Additional etiologies
of LBO that can be diagnosed on plain radiograph include
foreign body obstruction and fecal impaction.

Is Severe or Complicated Obstruction Present?
Assessment for pneumoperitoneum on supine ﬁlms can be
difﬁcult. Therefore, when perforation is suspected, an erect
chest X-ray, which can detect as little as 1 mL of intraperitoneal
gas, should be obtained.17 When interpreting supine abdominal radiographs, subtle ﬁndings that may suggest the presence
of pneumoperitoneum include lucency on both sides of the
bowel (Rigler’s sign), lucency outlining the falciform ligament or
the liver, or geometrically shaped lucencies, such as triangles of
gas trapped between bowel loops.17 Large-volume
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pneumoperitoneum on supine radiographs can be observed as
a large ovoid central lucency (football sign).17 A gas-ﬁlled colon
interposed between the liver and right hemi-diaphragm can
mimic pneumoperitoneum (Chilaiditi sign).
Pneumatosis intestinalis is the presence of gas within the
bowel wall and can be an indicator of bowel ischemia. In the
setting of LBO, pneumatosis in the cecum associated with cecal
dilation is concerning for impending perforation.13 A cecal
diameter of greater than 12 cm is typically felt to be concerning
for impending perforation, but no absolute diameter should be
used, as symptoms and duration of distension may be just as
important as absolute diameter.6 Pneumatosis is typically
visible as gas in the dependent portion of the bowel. Pseudopneumatosis, in which gas is trapped within feces against the
wall, can mimic true pneumatosis on abdominal radiographs
and is better distinguished from true pneumatosis with CT.25
While the presence of pneumatosis in the setting of bowel
obstruction should be suspected as evidence of ischemia, it is
notable that there are also several benign causes of pneumatosis
which do not require operative intervention.26 Portal
venous gas is a potential sign of ischemia in the setting of bowel
obstruction; when the volume of portal venous gas is large
enough to be visualized on plain radiographs, it is a particularly
ominous sign with historical mortality of up to 75%.27

Computed Tomography
As CT technology has improved, the gap in cost, speed, and
availability between CT and plain X-ray has diminished. CT
accuracy for the diagnosis of both SBO and LBO is greater than
95%.28–30 This has led some to question the traditional
approach of using of plain radiographs as the initial imaging
modality in the evaluation of patients with suspected bowel
obstruction.8,31 The “Appropriateness Criteria for Suspected
Small-Bowel Obstructions,” published by the American
College of Radiology (ACR), states that for initial imaging
of the patient with suspected SBO, CT abdomen/pelvis is
“usually appropriate” while plain radiographs “may also be
appropriate.”32 The use of a multidetector CT is essential, as
multiplanar reconstructions and review of axial, coronal, and
sagittal images have been shown to increase the accuracy of
interpretation.33,34
When CT is performed to evaluate suspected bowel
obstruction, intravenous (IV) iodinated contrast should be
administered unless contraindicated.32,35 The use of IV
contrast has not been shown to signiﬁcantly change the
sensitivity of CT for the detection of bowel obstructions,
but it can improve assessment for bowel wall ischemia.36
Enteric contrast should also be administered in certain
clinical scenarios. Enteric contrast agents used for CT can
be categorized as positive (radiodensity > water), neutral
(radiodensity  water), and negative (radiodensity < water;
e.g., gas). Most enteric contrast used for CT is water-soluble
iodinated-based contrast but dilute barium preparations for
CT do exist.37 Standard barium cannot be used for CT due to
its high radiodensity that creates artifacts obscuring images.
Indications for administration of enteric contrast for CT
evaluation of suspected bowel obstructions differ depending
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on the clinical suspicion. In cases of a suspected high-grade
SBO, oral contrast prior to CT should generally be avoided. In
this setting, retained ﬂuid within the distended small bowel
acts as a natural neutral contrast agent allowing for the same
diagnostic accuracy as with oral contrast.36 In fact, positive oral
contrast administration may actually decrease the ability to
assess for bowel wall ischemia in this setting.32 The aforementioned ACR Appropriateness Criteria state that “oral contrast
used in a known or suspected high-grade SBO does not add to
diagnostic accuracy and can delay diagnosis, increase patient
discomfort, and increase the risk of complications, particularly
vomiting and aspiration.”32 In patients with suspected lowgrade SBO obstruction, the use of positive oral contrast is
appropriate and may increase the sensitivity of diagnosis.32
In patients with indolent or chronic intermittent obstructive
symptoms, the use of large volume neutral contrast administered orally or via a nasoenteric tube can also improve accuracy
as part of a speciﬁc protocol. In cases of suspected LBO, there is a
paucity of published data regarding whether oral and/or rectal
contrast should be administered,29 and no apparent society
guidelines exist. Administration of oral contrast alone has the
disadvantage of a prolonged waiting period prior to opacifying
the colon. While rectal contrast may increase patient discomfort, it may help delineate the site of an obstruction or more
deﬁnitively rule out mechanical obstruction. Rectal contrast
should not be administered if there is any suspicion for
perforation. If initial CT is obtained without rectal contrast
and diagnosis is in question or further clarity regarding the
lesion is needed, CT can be repeated with water-soluble rectal
contrast13 without repeat IV contrast or a water-soluble contrast enema can be obtained.

Is Obstruction Present and at What Level?
The major diagnostic ﬁnding for bowel obstruction on CT is
proximal dilation with distal decompression. Intestinal dilation on CT is considered to be present at a small bowel
diameter greater than 2.5 cm, colon diameter greater than
6 cm, and cecal diameter greater than 9 cm.11,38,39 In addition to providing high diagnostic accuracy, cross-sectional
imaging often allows precise anatomic localization of the site
of obstruction by the identiﬁcation of a transition zone (TZ)
where dilated proximal bowel transitions to nondilated
distal bowel (►Fig. 7).
Review of abdominopelvic CT for suspected bowel
obstruction should be performed systematically. One proposed method is to begin at the anus and trace the bowel
proximally.38,40 This allows for complete inspection of the
large bowel and early identiﬁcation of LBO, particularly
when there is concomitant small bowel dilation due to an
incompetent ileocecal valve. In the setting of LBO, identiﬁcation of a TZ on CT is typically possible, while the ability to
identify a distinct TZ in the setting of SBO is less reliable, with
reported ranges of 63 to 93%.11 In instances of a more
proximal SBO, identiﬁcation of a TZ can be aided by tracing
antegrade starting from the stomach.38 It should be noted
that the ability to detect a clear TZ in SBO is not absolutely
necessary for diagnosis, and the ability to identify a TZ does
not necessarily correlate with outcome.41

Clinics in Colon and Rectal Surgery

Vol. 34

No. 4/2021

© 2021. Thieme. All rights reserved.

209

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Imaging Modalities for Evaluation of Intestinal Obstruction

Imaging Modalities for Evaluation of Intestinal Obstruction

Nelms et al.

Fig. 7 CT without IV contrast demonstrating a transition point
(arrow) in the midabdomen with a smooth taper due to a postoperative adhesive small bowel obstruction.

Fig. 8 Coronal CT: “small bowel feces sign” (arrow). Although not easily
visualized on this image, this is immediately proximal to a Crohn’s stricture.

Localizing a TZ in the setting of SBO can be aided by
identiﬁcation of a “small bowel feces sign” or “small bowel
fecalization,” which is seen when a mixture of intraluminal
particulate material and gas bubbles within the small bowel
creates an appearance on CT similar to that colonic stool
(►Fig. 8). First described by Mayo-Smith,42 this ﬁnding has
been ascribed various levels of clinical importance. Initial
reports described its presence as uncommon (7%)43 on CT
images diagnostic for SBO, while later reports have reported it to
be present in 37 to 55.9% of patients with CT evidence of
SBO.44,45 This ﬁnding can help readily identify a TZ; it has
been reported that in 93% of cases in which the “feces sign” is
present in the setting of SBO, it is seen immediately proximal to
the TZ. Of note, the administration of positive oral contrast may
obscure this ﬁnding.
As with plain radiographs, there are several important
mimics of SBO and LBO on CT. Low-grade SBO without a
distinct TZ can mimic the appearance of an adynamic ileus.
Spasm at any level of the normal colon, particularly the
ﬂexures and sigmoid colon, can mimic a ﬁxed narrowing,
giving the appearance of LBO.46 Acute and chronic colonic
pseudoobstruction can also cause proximal dilation with distal
decompression. In the setting of pancreatitis, isolated gaseous
distension of the ascending colon and hepatic ﬂexure (termed
the “colon cutoff sign”) can also mimic LBO.47

patient’s clinical history, and exclusion of other ﬁndings.
Careful study of the TZ is essential for identifying a potential
etiology of SBO on CT, as radiographic clues will often be
immediately in proximity to the TZ. Many nonadhesive etiologies of SBO can also be identiﬁed on CT, including hernia
(external and internal), small bowel masses, gallstones, strictures (e.g., related to Crohn’s disease), intussusception, and
small bowel volvulus, or closed loop obstruction. Benign small
bowel masses such as lipomas and gastrointestinal stromal
tumors causing obstruction can often be identiﬁed on CT.
Small bowel primary malignancies are rare but can sometimes
be identiﬁed as masses at the TZ. Small intestinal or ileocecal
intussusception can often be visualized as a “target sign.”

What Is the Cause of Obstruction?
Small Bowel Obstruction
As previously discussed, approximately 75% of SBOs are caused
by adhesions. On CT imaging, the diagnosis of adhesive SBO is
presumptive, based on the presence of obstruction, the
Clinics in Colon and Rectal Surgery
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Large Bowel Obstruction
CRC is the cause of greater than 60% of LBO,3,13 with more than
75% of obstructing CRCs occurring distal to the splenic ﬂexure.
CT ﬁndings suggestive of CRC include an enhancing soft-tissue
mass or short-segment asymmetric thickening of the colonic
wall occurring at the TZ.22 Diagnostic suspicion for CRC may also
be heightened by identiﬁcation of associated lymphadenopathy
or lesions in the liver or lungs suspicious for metastatic disease.
Colonoscopy and direct visualization/biopsy of the colonic
lesion is necessary for a deﬁnitive diagnosis of CRC, though
this is not always possible prior to surgical intervention in the
patient who presents with complete or near-complete LBO and
impending perforation.
Diverticulitis is responsible for approximately 3.6 to 10%
of LBO.3,22 In comparison to LBO due to CRC, these lesions
typically appear on CT as longer, more symmetric segmental
colonic thickening at the TZ.22 Associated ﬁndings with
active disease include mesenteric fat stranding, abscess,
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fashion. Additional CT signs of colonic volvulus include the
“X-marks-the-spot” sign which is the visualization of two TZs
crossing in opposite directions at the same location, and the
“split-wall” sign in which the colonic wall appears separated
by mesenteric fat due to folding occurring with the twist.49,50
Additional causes of LBO are much less common, but still
occasionally seen on CT imaging. Colocolonic intussusception
is rare, and most frequently occurs due to colonic neoplasm. CT
signs of intussusception includes the “target sign” when
viewed perpendicular to the lumen and the “sausage pattern”
when viewed parallel to the lumen22 (►Fig. 10A, B). Fecal
impaction, most commonly in the rectosigmoid, can result in
LBO. This diagnosis should be considered when focal stool is
present that is equal to or greater than the upstream colonic
diameter without any associated soft-tissue mass. Inﬂammatory bowel disease can also cause LBO as a result of colonic
strictures.49 Crohn’s disease causes strictures of the colon
more frequently than ulcerative colitis due to the transmural
nature of inﬂammation. On CT, IBD-related strictures typically
appear as focal colonic wall thickening with enhancement and
can be difﬁcult to differentiate from CRC, again highlighting
the need for endoscopic visualization and biopsy.
Fig. 9 Coronal CT with “whirl sign” (arrow) in the setting of sigmoid
volvulus.

Is Severe or Complicated Obstruction Present?

and phlegmon, but these ﬁndings are often difﬁcult to
differentiate from perforated CRC, highlighting the need
for follow-up colonoscopy following resolution of an episode
of acute diverticulitis.48 Additional CT ﬁndings with chronic
diverticular disease include progressive colonic wall thickening, ﬁbrosis, and stricture formation. The presence of air in
the bladder or vagina associated with a chronically diseased
segment of sigmoid colon on CT suggests the presence of a
colovesical or colovaginal ﬁstula.
Colonic volvulus most commonly occurs at the level of the
sigmoid colon (70%), followed by the cecum (25%) and
transverse colon (5%).21 On CT imaging, the segment of
redundant colon is often massively elongated and dilated,
and is typically associated with twisting of the mesocolon,
known as a “whirl sign” (►Fig. 9). The proximal and distal
limbs of the loop can also be seen to taper in a “bird’s beak”

CT is also particularly useful for assessing the severity of
obstruction (partial vs. complete or low-grade vs. highgrade) and for identifying potential complications that can
guide decisions regarding the need and timing for operative
intervention. When positive oral contrast is administered,
failure of contrast to progress past the TZ in 3 to 24 hours can
be diagnostic of complete obstruction.38,51 However, oral
contrast is often either not administered or insufﬁcient time
has elapsed at the time of imaging to allow passage of
contrast for deﬁnitive diagnosis of complete obstruction.51
In this scenario, a subjective judgment of the severity of
obstruction can be made. Factors used to grade the severity
of SBO include a subjective grading of the quantity of
gas/ﬂuid in the distal small bowel and/or the ascending
colon, and quantitative comparison of the proximal and
distal luminal diameters, with a difference of 50% felt to
be suggestive of high-grade obstruction.38 Terminology can

Fig. 10 (A) Axial CT showing colonic intussusception with “target sign” (arrow). (B) Coronal CT showing colonic intussusception with “sausage
sign” (arrow).
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be ambiguous, with the term “high-grade” often being used
synonymously with “complete obstruction,” while partial
obstructions are frequently subcategorized into high-grade
partial and low-grade partial obstruction.
Complications related to intestinal obstruction that can be
identiﬁed on CT include perforation, closed loop obstruction,
internal hernia, volvulus, and intestinal ischemia. These are
frequently identiﬁed only after careful inspection of the TZ on
multiple reconstructed CT views.38 CT allows for extremely
sensitive identiﬁcation of pneumoperitoneum and free ﬂuid.
Free intraperitoneal ﬂuid is present in over one-third of
patients with acute SBO and is nonspeciﬁc for need of operative
intervention. In one study, ﬂuid with a Hounsﬁeld unit density
greater than 10 was associated with a positive predictive value
and negative predictive value of 75% in predicting the need for
operative intervention.52
Closed loop SBO can be identiﬁed on CT but requires a
high index of suspicion. Closed loop SBO often results from a
single constricting lesion such as an adhesive band that
occludes both proximally and distally and can be associated
with volvulus.11 Another common etiology of closed loop
SBO is an internal hernia caused by congenital or iatrogenic
mesenteric defects. Knowledge of the patient’s surgical
history is essential in evaluating imaging studies in the
setting of suspected intestinal obstruction. Patients who
have undergone prior Roux-en-Y gastric bypass are at risk
for SBO due to internal hernia, with potential sites of
mesenteric defects at the jejunojejunostomy, transverse
mesocolon (if a retrocolic roux limb was created), and
beneath the gastrojejunostomy (Peterson’s hernia). On CT,
a closed loop obstruction or volvulus typically appears as a
“C” or “U” with the concavity pointing to the site of obstruction, when the loop is within the plane of imaging. At the site
of tethering, the ends of the loop narrow to a “beak”
conﬁguration. When there is coexistent volvulus, the mesentery will be twisted and the “whirl sign” can be present
similar to colonic volvulus.11 It is important to assess the
images in multiple reconstructed views, as a closed loop may
sometimes be most apparent on a coronal or sagittal view.11
CT is highly speciﬁc for the detection of intestinal ischemia,
but it lacks sensitivity. Therefore, one must have a high index of
suspicion for intestinal ischemia based on the patient’s clinical
presentation. Radiographic signs of bowel ischemia are listed in
►Table 3. In one study that compared prospective and retrospective review of CT for the detection of intestinal ischemia,
the prospective interpretation showed a sensitivity of only
14.8% and a speciﬁcity of 94.1%. When the imaging studies
were re-reviewed retrospectively by two additional blinded,
independent gastrointestinal radiologists, the sensitivity was
still only 51.9% and the speciﬁcity was 88.2%.53 The administration of IV contrast can increase the sensitivity of ischemia
detection by demonstrating relative hypoenhancement or
heterogenous enhancement of strangulated bowel compared
with adjacent nonischemic bowel. In noncontrast CT images,
hemorrhagic infarcted or ischemic bowel will often appear
hyperattenuated.11 Portal venous gas on CT is a particularly
worrisome ﬁnding in the setting of intestinal obstruction.
Portal venous gas should not be confused with pneumobilia
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Table 3 Radiographic signs suggestive of bowel ischemia in
the setting of small bowel obstruction11
Wall hypoenhancement or heterogenous enhancement
(with IV contrast)
Hyperattenuation without IV contrast
Wall thickening (> 3 mm)
Mesenteric edema
Engorged or occluded mesenteric vessels
Pneumatosis intestinalis
Portal venous or mesenteric venous gas
Free intraperitoneal ﬂuid
Whirl sign
Closed loop obstruction

which can occur with gallstone-related obstruction from a
cholecysto-enteric ﬁstula, as well as in patients who have
undergone recent ERCP or prior surgery with a biliary-enteric
anastomosis. Portal venous gas appears in a tubular and
branching pattern extending peripherally (within 2 cm of the
liver capsule), whereas pneumobilia appears as isolated
bubbles and is located centrally (> 2 cm from the capsule).54

Contrast Imaging/Fluoroscopy
While CT and plain X-ray are typically the most appropriate
initial imaging modalities for patients with suspected bowel
obstruction, contrast imaging/ﬂuoroscopy studies are important common adjuncts that can help clarify speciﬁc clinical
questions and guide therapeutic intervention.

Water-Soluble Contrast Enema
The use of the ﬂuoroscopic unprepped contrast enema historically played a signiﬁcant role in the initial diagnosis of acute
LBO.55 However, with the advent and wide availability of
multidetector CT, the indications for contrast enema are
now more limited and it is largely reserved for complimenting
CT ﬁndings.13,22,28,55 A review by Jacob et al55 demonstrated a
one-third decrease in contrast enema use for the evaluation of
suspected LBO from the years 2000–2006 with a concomitant
increase in the use of multidetector CT for the same indication.
Contemporary indications for diagnostic contrast enema
include evaluation of equivocal cases of LBO, where it can help
distinguish LBO from acute colonic pseudo-obstruction,13,56
and the evaluation of equivocal cases of colonic volvulus.13 In
the setting of suspected LBO, the examination should be
performed with water-soluble contrast, with low pressure,
and without inﬂation of the catheter balloon.13 Barium should
be avoided in the setting of suspected LBO because of the risk of
intraperitoneal contamination with perforation and the potential interference with subsequent cross-sectional imaging or
colonoscopy.37 Complete examination does require patient
rotation on the ﬂuoroscopy table and therefore the exam can
be limited in patients who are unable to participate in these
maneuvers.13

Is Obstruction Present and at What Level?
Diagnosis of LBO is made by failure of contrast to progress
proximal to the level of obstruction in the setting of complete
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or near-complete LBO, or by the presence of nondistensile
narrowing in the setting of partial LBO, such as that seen with
the classic “apple core” narrowing of an annular colorectal
carcinoma. LBO is ruled out if contrast progresses the extent
of the colon without luminal irregularity or narrowing.

What Is the Cause of Obstruction?
Identiﬁcation of a speciﬁc cause of LBO is often possible with
contrast enema. Findings suggestive of a neoplastic process,
as described earlier, can be seen. Distinguishing diverticulitis
from CRC used similar criteria as CT; neoplasms are typically
associated with short, eccentric narrowing (< 10 cm), acute
shouldering of the lesion rather than gradual tapering, and
absence of diverticula in the affected segment.57 Sigmoid
volvulus characteristically appears as a “bird’s beak” sign
with progressive narrowing of the proximal and distal bowel
loops ending at the site of torsion.23

Is Severe or Complicated Obstruction Present?
Water-soluble contrast enema is usually not the most appropriate initial study to rule out perforation or assess for other
complications in the setting of suspected obstruction. A modern
role for water-soluble contrast enema is for pretreatment
planning prior to colonic stent placement. A contrast study
(either contrast enema ﬂuoroscopy or rectal contrast CT) should
always be performed prior to attempted colonic stent placement to identify the location, length, and caliber of the obstructing lesion and also rule out perforation (►Fig. 11A–C).58
Additionally, ﬂuoroscopy is typically used during stent deployment and for conﬁrmation that the guidewire has successfully
traversed the lesion by exchanging the wire with a catheter and
injecting water-soluble contrast.58

Small Bowel Contrast Studies
Formal small bowel follow-through (SBFT) is usually not
performed as an initial test for acute obstruction, but it has
a role in the evaluation of low-grade and chronic SBOs.11,37
SBFT is performed with barium because water-soluble contrast is inadequate for delineation of small bowel anatomy and
dilution of the contrast within the small bowel with progression typically does not allow identiﬁcation of a more distal
TZ.37,59 Barium can be safe to administer in suspected lowgrade SBO when there is no suspicion of perforation, but it
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should be avoided in high-grade SBO.37 Barium can also
interfere with subsequent cross-sectional imaging by creating
artifact. It is important to rule out LBO prior to administration
of oral barium because when barium is trapped proximal to a
colonic lesion, progressive water absorption can lead to barium
inspissation (“barolith”) with risk of worsening obstruction,
ulceration, ischemia, and perforation.60
SBFT can be performed by a variety of protocols, but it
generally involves serial-wide ﬁeld-of-view radiographs and
focused ﬂuoroscopic examinations every 15 to 45 minutes by
a real-time radiologist who performs manual palpation to
splay out individual bowel loops and rotates the patient to
obtain multiple views.37,61 The location and width of the
small bowel is assessed with progression of contrast and any
abnormal luminal protrusions or depressions are noted.37
Enteroclysis is similar to SBFT except that instead of oral
contrast administration, enteral contrast is rapidly administered via a postpyloric enteric tube. Contrast media include
singular or combination barium, methylcellulose, and/or air.
Enteroclysis has greater sensitivity than SBFT for subtle
obstructing lesions as a result of over distending the bowel
proximal to a lesion. This examination is less commonly
performed than SBFT due to both patient discomfort and
logistics of nasoenteric tube placement. Another variation of
the SBFT is a peroral pneumocolon. In this examination, a
standard SBFT is performed and then an air enema is administered per rectum with manual manipulation of air into the
terminal ileum to result in a distal small bowel double-contrast
study to help assess terminal ileum pathology.

Is Obstruction Present and at What Level?
SBFT and enteroclysis can diagnose obstruction and provide
accurate determination of the level of obstruction in many
cases. Criteria for obstruction on enteroclysis includes jejunal
distension to greater than 4 cm and ileal distension to greater
than 3 cm.37

What Is the Cause of Obstruction?
The test can be useful to identify chronic adhesion-related
strictures, small bowel tumors, and strictures in the setting of
Crohn’s disease.61 The real-time visualization of contrast
progression and outline of the bowel facilitated by a radiologist
can identify small bowel pathology not visible on a stand CT.

Fig. 11 (A) Water-soluble contrast enema in a patient with obstructing sigmoid colon cancer demonstrating an “apple core lesion” (arrow). (B)
Water-soluble contrast enema showing in-stent stenosis after prior colonoscopic stent placement. (C) Supine abdominal radiograph in the same
patient status post–repeat colonic stent placement within prior stent.
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Is Severe or Complicated Obstruction Present?
SBFT has limited ability to diagnose ischemia or perforation.32
However, one use of small bowel contrast imaging in the acute
setting is to distinguish complete from partial obstruction. In
the special case of adhesion-related SBO, water-soluble
contrast administration has been advocated in the form of
an “abbreviated” SBFT also known as a “Gastrograﬁn
challenge” for this purpose. Protocols vary, but typically one
to four plain abdominal radiographs are obtained between 4
and 24 hours post water-soluble contrast administration to
assess whether the contrast reaches the colon.62 A metaanalysis by Abbas et al reported that water-soluble contrast
in the colon within 24 hours predicts nonoperative resolution
of obstruction with 97% sensitivity and 96% speciﬁcity.63 Use
has been demonstrated to reduce hospital length of stay for
those not requiring surgical intervention.63 More controversial
is a reputed therapeutic beneﬁt with use accelerating the
resolution of obstructive symptoms. Multiple randomized
trials have reported accelerated resolution of symptoms in
patients treated nonoperatively,64,65 but a meta-analysis was
unable to support this therapeutic role.62 It is important to
emphasize that studies do not demonstrate a reduced
percentage of patients requiring operative intervention with
administration of water-soluble contrast.62,63

Ultrasound
Ultrasound has traditionally played a very limited role in the
evaluation of patients in the United States with suspected bowel
obstruction, except in children where it is frequently used for
targeted evaluation for pyloric stenosis and intussusception.
However, studies with use of point-of-care ultrasound (POCUS)
in adults have shown both a high sensitivity and speciﬁcity for
SBO and have even reported POCUS to perform better as a
screening exam than abdominal radiographs.66 Ultrasound has
the advantages of dynamic assessment and lack of radiation
exposure. However, ultrasound is limited by user dependency,
limited ability to identify the level of obstruction, and limited
ability to assess for evidence of complications at the site of
obstruction. Given this, ultrasound has not gained mainstream
use in the evaluation of suspected adult bowel obstructions,
though POCUS use by emergency department physicians may
be increasing.

Is Obstruction Present and at What Level?
Typical probe placement patterns utilized for POCUS include
speciﬁc sites (bilateral paracolic gutters, epigastric, and suprapubic regions) versus complete abdominal survey performed
in sequential horizontal rows. Criteria for SBO include small
bowel diameter greater than 2.5 cm and bidirectional or “toand-fro” peristalsis.67 Additional diagnostic signs include the
“piano key” sign, which describes the ultrasound appearance
of dilated plicae circularis, and the “tanga sign” of free ﬂuid
between bowel loops.67 Occasionally, a speciﬁc TZ can be
detected, depending on the availability of a ﬂuid-ﬁlled acoustic
window. A TZ is more readily identiﬁed when it is located
superﬁcially or when the bowel is ﬂuid ﬁlled without gas, as
the presence of bowel gas can obscure deeper imaging due to
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reﬂection of sound waves at the ﬂuid–air interface. Ultrasound
has also been speciﬁcally evaluated for the diagnosis of LBO
with a sensitivity of approximately 85% in one study.68 In this
study, ultrasound even identiﬁed some cases of LBO misdiagnosed as SBO by abdominal radiograph.

What Is the Cause of the Obstruction?
Occasionally, a speciﬁc cause of intestinal obstruction can be
identiﬁed, such as a tumor, hernia, intussusception, or
Crohn’s disease.38,69 Again, the presence of bowel gas can
limit the available sonographic window and reduce the
likelihood of identifying a speciﬁc cause. Intussusception
can typically be seen via ultrasound as a classic “target
sign.” Ultrasound is also useful for conﬁrming the site of
an obstruction due to an incarcerated external hernia, as the
superﬁcial location allows for tracing of the bowel within the
hernia and identiﬁcation of both the hernia neck and TZ.38
Ultrasound is poor at distinguishing causes of LBO; Ogata
et al reported on its inability to speciﬁcally diagnosis sigmoid
volvulus.68

Is Severe or Complicated Obstruction Present?
Ultrasound can be used to detect pneumoperitoneum,
which appears on ultrasound as a bright line at the ﬂuid–
gas interface with shadowing that obscures the underlying
anatomy.70 The location of the gas varies depending on
position similar to plain radiographs and a variety of
signs have been described for these speciﬁc ultrasound
ﬁndings.70 Studies have revealed that the overall accuracy
of ultrasound detection of pneumoperitoneum is actually
similar to plain radiography.70 Free abdominal ﬂuid can be
readily seen on abdominal ultrasound, but this has very low
speciﬁcity.

Magnetic Resonance Imaging
Magnetic resonance imaging (MRI) is an alternative crosssectional modality for intestinal obstruction that offers
advantages of no ionizing radiation, better soft-tissue
contrast, and the ability to obtain dynamic information,
including bowel motility and distensibility.71 The lack of
radiation exposure makes MRI particularly useful for children, pregnant women, and patients with Crohn’s disease
who are at risk for high lifetime radiation exposure from
serial imaging.37 The main limitations of MRI are its
signiﬁcant cost, lack of widespread availability, decreased
spatial resolution, and variability of examination quality.71
Depending on the sequences acquired, the examination can
be time consuming and require patient participation with
breath holding and lying still. Combined, these aspects
make it unlikely that MRI will replace CT as the principal
modality for the evaluation of bowel obstruction in the
near future.69

Is Obstruction Present and at What Level?
MRI has excellent accuracy for detecting intestinal obstruction,
and it can be performed rapidly when done for pure diagnostic
purposes. A prospective study utilizing a rapid protocol with
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only HASTE (half-Fourier acquisition single-shot turbo spinecho) sequence MRI without IV or oral contrast demonstrated a
sensitivity of 95% and a speciﬁcity of 100% for the detection of
intestinal obstruction with better accuracy than helical CT.72
The study noted that all participants completed the imaging
process from arrival to departure in  10 minutes.72 Diagnostic
criteria for MRI are similar to CT criteria, namely, dilated
proximal bowel and decompressed distal bowel.69 A TZ can
often be determined. On HASTE sequence MRI, the small bowel
lumen appears bright, while the colonic lumen appears dark;
diagnosis of LBO is more difﬁcult than SBO.72 The sensitivity for
SBO diagnosis can be enhanced by administration of oral
contrast agents to distend the proximal bowel and exaggerate
the TZ. However, this rapid protocol utilizing only HASTE
sequences is limited by a decreased ability to assess colonic
obstruction and difﬁculty assessing complications of obstruction, such as inﬂammation and bowel viability, when compared
with other MRI sequences or CT.73

What Is the Cause of the Obstruction?
The acquisition of multiplanar cross-sectional imaging of
MRI can allow for the visualization of speciﬁc causes of
obstruction.69 HASTE sequence imaging is limited by the
presence of dark motion artifacts at areas of intraluminal
ﬂuid ﬂow and it has no ability to visualize the mesentery.74
However, even with these limitations, HASTE sequence can
have high accuracy for detecting the cause of obstruction
but with poor visualization.72,75 Additional complimenting
sequences can be added to improve delineation of the
speciﬁc etiology. Overall, MRI provides better soft-tissue
contrast compared with CT and can better diagnose softtissue masses compared with CT.71 A speciﬁc postoperative
adhesion causing SBO can sometimes be visualized as a
high-signal intensity soft-tissue band on T2-weighted
images.71 However, the better soft-tissue contrast of MRI
compared with CT is tempered by less spatial resolution,
which results in objects appearing to have less distinct
edges and difﬁculty distinguishing smaller objects with
similar signal intensity.
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but can also be utilized in the evaluation of chronic or
recurrent low-grade SBOs of unclear etiology. The overall
accuracy of diagnosis of Crohn’s disease is similar between
the two modalities.76
CTE differs from traditional CT of the abdomen/pelvis in
its use of large volume neutral contrast, speciﬁc timing of IV
contrast to image the enteric or portal venous phase, and the
routine reconstruction of thin (3 mm or less) multiplanar
images. The volume of oral contrast is signiﬁcant and can be a
factor in the patient successfully completing the examination. CT enteroclysis is performed in a similar fashion, though
the neutral contrast is administered via a nasoenteric tube
that allows for rapid enteral contrast administration and
improved sensitivity.37,77
MRE involves the administration of oral contrast agents
(which differ from CT agents) along with speciﬁc MR sequences to obtain both static and dynamic images. The exact
protocols and sequences are detailed and beyond the scope
of this text. In addition to the various static sequences with
and without contrast, MR ﬂuoroscopic sequences can also be
obtained to assess the overall bowel caliber, mobility, and
transit time of enteral contrast to the ascending colon.37
Fluoroscopic pulse sequences can be obtained to view the
distensibility of suspicious speciﬁc regions of narrowing.37
With both CTE and MRE, ﬁndings suggestive of Crohn’s
disease include bowel wall thickening, enhancement,
increased vascularity of the vasa recta (comb sign), adenopathy, skip lesions, ﬁstulas, and abscess (►Fig. 12A–C).76 The
normal thickness of the wall of the small intestine is 1 to 2 mm
and that of the colon is 3 mm when the bowel is distended.74
Bowel wall thickening is the most consistent feature of Crohn’s
disease on cross-sectional imaging.74 Mural hyperenhancement is the most sensitive ﬁnding for the detection of active
disease.37 The diagnostic accuracy of CTE and MRE for small
bowel Crohn’s disease is similar. In a prospective blinded study
of patients receiving both CTE and MRE for direct comparison
in the diagnosis of Crohn’s disease, the sensitivity rates for CTE
and MRE were 74 and 83%, and the speciﬁcity rates were 80
and 70%, respectively.78 The sensitivity for stenosis was 70% for
CTE and 55% for MRE.78

Is Severe or Complicated Obstruction Present?
HASTE sequences are particularly poor at detecting inﬂammation or bowel viability/ischemia and the mesentery is not
visualized.72,74,75 Neither pneumoperitoneum nor pneumatosis can reliably be detected. Additional sequences with
longer acquisition time can improve detection of inﬂammation and bowel viability; however, the time-sensitive nature
of the exam and more favorable features (time, cost, ease of
image interpretation, etc.) of other modalities make the use
of MRI impractical for the routine evaluation of complications resulting from intestinal obstruction.

CT/MR Enterography and Enteroclysis
CT enterography (CTE), MR enterography (MRE), and CT/MR
enteroclysis involve speciﬁc techniques which allow better
visualization of the intestine compared with conventional CT
or MRI. They are used mostly in the setting of Crohn’s disease,

Special Populations
Patients with a History of Intravenous Contrast
Reactions
The incidence of allergy-like reactions to modern iodinated
and gadolinium-based contrast medium is 0.6%79 and 0.01 to
0.22%,80 respectively. The exact mechanism of hypersensitivity is not fully understood, but there is an association with
direct histamine release rather than IgE-mediated allergy
and antibody formation.81 Severe reactions have been seen
to occur with the ﬁrst exposure without apparent prior
exposure.35 Premedication reduces the risk of reaction,
even for average risk individuals,82 and is believed to reduce
the risk in high-risk individuals, though this has not been
studied in a randomized fashion, since all patients with
known sensitivity typically receive premedication.35 Premedication does not prevent all reactions. An example of a

Clinics in Colon and Rectal Surgery

Vol. 34

No. 4/2021

© 2021. Thieme. All rights reserved.

215

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Imaging Modalities for Evaluation of Intestinal Obstruction

Imaging Modalities for Evaluation of Intestinal Obstruction

Nelms et al.

Fig. 12 (A) MRE T2 axial HASTE sequence image in a patient with Crohn’s ileitis revealing ileal stricture (thin arrow) and upstream small bowel
dilation (large arrowhead). (B) MRE trace diffusion-weighted sequence image in the same patient revealing high-signal intensity in the ileus
(arrow) consistent with active Crohn’s disease. (C) MRE T1 coronal VIBE Dixon method sequence image post contrast in the same patient with
Crohn’s ileitis revealing ileal mural hyperenhancement (thick arrow), thickening, and “comb sign” (thin arrow).

standard premedication regimen for elective imaging is
50 mg of prednisone at 13 hours, 7 hours, and 1 hour prior
to the scan in addition to 50 mg of diphenhydramine 1 hour
prior.35

Chronic Kidney Disease
Contrast-induced nephropathy (CIN) is kidney injury caused
by iodinated IV contrast administration. The greatest risk
factor is preexisting chronic kidney disease.83 There is no
speciﬁc agreed upon creatinine or glomerular ﬁltration rate
(GFR) cutoff for which iodinated contrast cannot or should not
be given, and administration should always be based on risk–
beneﬁt analysis.35 A survey by Elicker et al84 of radiologists’
choice for creatinine cutoff in patients without other risk
factors varied from 1.5 to 2.0 mg/dL. GFR may be a better
assessment of risk than creatinine, and the best apparent
evidence is for a GFR cutoff of approximately 30 mL/min/
1.73 m2.85 In terms of prevention, the strongest evidence is
for preprocedure IV crystalloid ﬂuid administration, and there
is insufﬁcient evidence to recommend routine preimaging
administration of sodium bicarbonate or N-acetylcysteine
to prevent CIN.35 Iodinated contrast can be administered to
patients on dialysis with low risk of harm, and there is no need
for emergent dialysis following imaging.86 Gadolinium-based
contrasts are contraindicated in patients with GFR less than
30 mL/min/1.73 m2, including patients on dialysis, and
risk/beneﬁt of gadolinium administration should be weighed
for patients with GFR 50 to 30 mL/min/1.73 m2 due to the
chance of developing nephrogenic systemic sclerosis.87

imaging, but there should be a low threshold for operative
intervention when indicated.88

Conclusion
Imaging plays a central role in the modern evaluation and
management of suspected intestinal obstruction. CT is the
imaging modality of choice for the majority of patients with
suspected intestinal obstruction, as it is practical to obtain,
accurate for diagnosis, and provides substantial information
to help determine the cause of obstruction and identify
complications. Plain radiographs may serve as an initial
screening modality and can be useful for serial imaging
examinations in the setting of nonoperative management.
Contrast enema and SBFT are important adjuncts to CT for
equivocal cases. Water-soluble oral contrast challenge for
adhesive SBO is a tool that can predict those who will succeed
nonoperative management and potentially reduce length of
hospital stay. Ultrasound is useful in children and pregnant
women, and POCUS is an alternative screening exam for
adults. MRI is an alternative cross-sectional modality that
can exceed the accuracy of CT, but practical considerations
signiﬁcantly limit its use. The routine and systematic review
of all radiographic images by the surgeon may improve
patient outcomes and improve the surgeon’s skill at image
interpretation in the evaluation of the patient with
suspected intestinal obstruction.
Disclosures
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Pregnancy
Bowel obstruction during pregnancy is rare but is associated with a high incidence of fetal loss.88 Both CT and MRI
are potentially appropriate diagnostic imaging modalities
in this population, with MRI having the advantage of no
radiation exposure.88 There is no evidence that MRI can be
detrimental to an unborn fetus.89 POCUS may also serve as
a useful initial screening exam in pregnancy. Traditional
teaching dictates that treating the mother is the safest way
to protect the fetus, and diagnostic imaging should not be
withheld. IV gadolinium contrast should not be administered in pregnancy.32 The most common cause of SBO in
pregnancy remains postoperative adhesions.88 Nonoperative management is typically employed with success in
the absence of worrisome ﬁndings after cross-sectional
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