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OBJECTIVE. Colorectal emergencies are a common presentation in the emergency medicine setting and their timely diagnosis plays a crucial role in avoiding dreaded complications.
The quintessential role of a radiologist lies in identifying the cause, narrowing the differential diagnosis according to imaging features, and, most importantly, identifying the associated complications.
CONCLUSION. This review focuses on imaging features of the spectrum of colitides
and the complications related to colitides.

T

he spectrum and imaging features of colorectal emergencies
are diverse. The purpose of this
article is to enable the reader to
identify the commonly encountered largebowel abnormalities in the emergency setting and recognize the complications associated with such disease patterns. Imaging
plays a pivotal role, and plain radiographs
and CT frequently facilitate accurate diagnosis in the acute setting. MRI is infrequently
used in the acute setting because of a host of
factors, including longer time of acquisition,
lack of around-the-clock availability, and, in
some cases, lack of interpretation expertise
in the emergent setting. CT angiography and
conventional angiography may be warranted
in the case of associated complications.
More often, imaging findings can be obvious, and correlation with clinical presentation is complementary. In the management of
colorectal disease, the radiologist plays a
crucial role in localizing the abnormality,
narrowing the differential diagnosis according to imaging features, and identifying the
associated complications.
The colon is a frequent target organ for enteric infections and inflammation. The clinical
presentation of colitis can range from an essentially mild symptomatic state of self-limited diarrhea to fulminant toxic colitis requiring aggressive resuscitation or even surgical
management. Bowel-wall thickening is the
most common imaging finding for underlying
colitis. However, the differential diagnosis for
abnormal bowel-wall thickening is extensive

(Table 1). Localizing the region of involvement is helpful in narrowing the differential
diagnosis (Fig. 1). Associated imaging findings, medical history, and clinical symptoms
are of incremental diagnostic value. Finally,
a careful search for associated complications
is crucial to avoid unnecessary delay in management. The most frequently encountered
complications associated with colitis are perforation, pericolonic abscess, fistulas (enteroenteric, enterovesical, perianal, colovaginal,
and enterocutaneous), peritonitis, pylephlebitis (rarely, liver abscess), gangrene or necrotic
bowel, and bowel obstruction (usually resulting from stricture).
Diffuse Processes
Infectious Colitis
Infectious colitis may be caused by bacterial, viral, fungal, and parasitic organisms.
In the industrialized world, bacterial colitis
represents the most common form of colonic
infection, whereas in developing countries,
parasitic infestation is the most frequent
cause. Most often the clinical symptoms,
stool analysis or colonoscopic imaging findings, and biopsy results are sufficient to confirm the diagnosis. However, when the clinical presentation is unclear, evaluation with
CT can be rewarding. CT findings—bowel-wall thickening, mucosal hyperenhancement, pericolonic stranding, and ascites—
can significantly overlap for various types of
colitides [1] (Fig. 2).
Multiple air-fluid levels may be present in
the colon because of increased fluid and liq-
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uid stool. Nevertheless, the portion of colon
affected may suggest a specific disease entity. Diffuse involvement of colon can occur
with cytomegalovirus and Escherichia coli
[1]. A limited right-sided colitis, including
or excluding the ileum, can be caused by tuberculosis, amebiasis, or infection with Salmonella or Yersinia species. Other presentations are predominantly left sided, such
as those caused by schistosomiasis, shigellosis, herpes, gonorrhea, syphilis, and lymphogranuloma venereum. In contrast, gonorrhea, herpes, and infection with Chlamydia
trachomatis typically involve the rectosigmoid. AIDS-associated colitis is most commonly seen in patients with AIDS with very
low CD4 lymphocyte count (200 cells/μL).
Although cytomegalovirus or Cryptosporidium species is the most common causative
organism, HIV itself can cause ulceration
and colitis (Fig. 2) in patients with AIDS.
Inflammatory Colitis
Inflammatory bowel disease (IBD) is a
chronic, relapsing, and remitting disease characterized by multisystem involvement including gastrointestinal tract inflammation. Ulcerative colitis (UC) and Crohn disease are the
two most common types of IBD, and they differ primarily with respect to histologic features and geographic bowel distribution [2].
UC is typically confined to the colon; therefore, complete colonic surgical resection usually results in resolution of intestinal symptoms. In contrast, Crohn disease can affect
any or simultaneously several segments of the
gastrointestinal tract, making medical therapy the primary treatment of choice. Both
forms of IBD are characterized by a relapsing
and remitting course, with multisystem organ
involvement and associated complications.
The presenting symptoms of IBD are typically insidious rather than abrupt; however, both
forms of IBD can present acutely. Acute exacerbation of disease and complications related to underlying IBD are the most common
causes of acute presentation.
CT allows visualization of the bowel wall
and adjacent structures and, therefore, plays
a pivotal role in detecting the complications of IBD in the acute setting. Bowel-wall
thickening is the most frequent finding in
IBD and is more impressive in Crohn disease
because of transmural inflammation and fibrosis; the mean wall thickness in Crohn
disease (11–13 mm) is usually greater than
that in UC (7.8 mm) [3]. Bowel-wall thickening in UC may be diffuse, contiguous, and
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TABLE 1: Differential Diagnosis of Bowel-Wall Thickening (Diffuse or Focal)
Diffuse Processes
Infectious colitis

Focal Processes
Focal colitis

Bacterial colitis

Diverticulitis

Viral colitis

Appendicitis

Parasitic colitis
Fungal colitis
Inflammatory bowel disease

Typhlitis (neutropenic colitis)
Neoplasm
Adenocarcinoma

Crohn disease

Lymphoma

Ulcerative colitis

Metastasis

Noninfectious colitis
Chemical colitis
Eosinophilic colitis
Graft-versus-host disease
Ischemic colitis
Generalized edema (e.g., uremia or heart failure)
Exogenous causes of colitis
Pseudomembranous colitis
Drug-induced colitis
Caustic colitis
Endometriosis

symmetric, whereas bowel-wall thickening
in Crohn disease may be eccentric and segmental with skip lesions. The proliferation of
mesenteric fat is exclusive to Crohn disease,
and mesenteric lymphadenopathy also favors
Crohn disease, although the latter is not specific for IBD. In addition, extensive involvement of the right side of the colon and small
intestine is more common in Crohn disease
(Figs. 3A and 3B), although involvement of
the left side of the colon does occur. It is not
rare to encounter patients with disease involving only the colon (Figs. 3C and 3D) or
anorectal area in the emergency setting. Approximately one third of patients with Crohn
disease can have disease limited to the colon;
however, in fewer than 20% of patients with
Crohn colitis, disease extends to the small
bowel at some stage of the relapsing and remitting course of the disease [4].
In the acute setting, CT plays a crucial role
in the diagnosis and management of complications related to IBD [1]. Sinuses, fissures,
and fistulas are considered hallmark features
of Crohn disease. Sinuses and fissures are
blind-ending inflammatory tracts that penetrate through the full thickness of the muscle and are evident at later stages of the disease. Enteroenteric (Fig. 3E), enterovesical,
enterocutaneous, perianal, and colovagi-

nal fistulas have all been detected with CT.
However, in difficult cases, fistulogram can
be performed. Abscess formation is usually
seen in Crohn disease, and approximately
25% of patients present with an intraabdominal abscess at some point in their life [5]. Abscesses are more frequently associated with
small-bowel disease or ileocolitis [3]. They
usually have an enhancing rim with a low-attenuation center and may contain an air-fluid
level, internal gas bubbles, and internal septa. An abscess may be confined to the bowel wall or pericolonic fat or may involve adjacent structures, such as the psoas muscle
(Fig. 3B), bladder, and pelvic sidewall.
Another frequent complication in Crohn
disease is strictures, and up to one third of
patents develop stricture within 10 years
of the diagnosis [6], more frequently with
small-bowel disease than with Crohn colitis. If there is an upstream dilatation of
bowel loops by greater than 3 cm, the stricture is considered to be functionally significant. Imaging with either CT or MRI not
only helps in illustration of abrupt narrowing of the bowel but also has the additional
advantage of differentiating the chronicity
of a stricture, which has important prognostic and management implications [7, 8]
(Fig. 3F).
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Pseudodiverticula can also be seen with
fibrosis and scarring. Perianal manifestations (skin tags, perirectal or perianal fistulas, and abscesses) are more common in
Crohn disease and are seen in up to 30% of
patients [5]. In contrast, UC is typically contiguous and diffuse (Fig. 4) and spares the
small bowel except for backwash ileitis. In
the course of UC, the haustral folds undergo
two major changes: early on in the disease,
they may be edematous and thickened, and
in chronic disease, they may become blunted
or completely effaced (ahaustral) with foreshortening of the colon (Fig. 4).
Toxic megacolon is a potentially lethal
complication of IBD that results from extension of the mucosal inflammation into the
colonic smooth-muscle layer with destruction of ganglion cells. As a result, the bowel becomes aperistaltic and begins to dilate.
The incidence of toxic megacolon among patients with IBD was 1–5% 2 decades ago, but
the incidence has decreased because of early recognition and better management of severe colitis [5]. Toxic megacolon is characterized by total or segmental nonobstructive
colonic dilatation (> 6 cm) with systemic toxicity. Earlier, toxic megacolon was thought to
be exclusively a complication of IBD; however, it is now evident that toxic megacolon
can also occur as complication of other various forms of infectious and noninfectious
colitides [9]. Common causes of toxic megacolon include infectious causes (Clostridium
difficile, Salmonella species, Shigella species,
Yersinia species, Campylobacter species, E.
coli, cytomegalovirus, rotavirus, amebiasis,
and Cryptosporidium species) and inflammatory causes (ulcerative colitis, Crohn disease),
and ischemic colitis. More extensive endoscopic examination and barium studies are
unnecessary and generally contraindicated
when fulminant colitis and toxic megacolon
are suspected and could lead to perforation.
Severe ulcerations and bowel-wall inflammation even without toxic megacolon increase
the risk of bowel perforation during colonoscopy [10] (Fig. 4). The risk of complications
after each endoscopic procedure was identical
in patients with IBD and the general population, but patients with IBD have an increased
lifetime risk of complications after colonoscopies [11].
Noninfectious Colitis
Glutaraldehyde Colitis
Chemical colitis is a less well-recognized
and underreported entity among physicians.
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Chemical colitis can occur as a result of accidental contamination of endoscopes or by intentional or accidental administration of enemas containing various chemicals. Although
several agents have been implicated, including alcohol, radiocontrast agents (meglumine
diatrizoate and sodium meglumine diatrizoate), glutaraldehyde, formalin, ergotamine,
hydrofluoric acid, sulfuric acid, acetic acid,
ammonia, hydrogen peroxide, herbal medicines, and potassium permanganate, most
cases have occurred after accidental contamination of endoscopes with glutaraldehyde [12]. Glutaraldehyde (2%) is a chemical
germicide commonly used to disinfect endoscopes. Apart from providing efficient germicidal action, glutaraldehyde is also a known
toxic irritant that can induce severe sensitivity
reactions on the skin, eyes, nose, respiratory
tract, and gastrointestinal mucosa [13]. Gastrointestinal mucosal injury ranges from mild
inflammation to ulceration and hemorrhage.
The overall incidence of glutaraldehyde-induced colitis is hard to estimate; however, the
reported incidence ranges from 0.1% to 4.7%
on the basis of reports of flexible sigmoidoscopies and colonoscopies [14]. Patients with
glutaraldehyde-induced colitis characteristically present with fever, chills, severe abdominal pain with diarrhea, and rectal bleeding
within 48–72 hours after sigmoidoscopy or
colonoscopy [15]. Laboratory data frequently show leukocytosis and elevated C-reactive protein levels. The stool pathogen tests
are customarily negative. CT may be indicated in severe cases to exclude intraabdominal infection and to rule out perforation. A
recent history of endoscopy and a demarcated involvement of colonic segment are the
most characteristic signs of glutaraldehydeinduced colitis. On CT, the involved colonic
segment shows characteristic circumferential wall thickening with heterogeneous mural enhancement, associated mild pericolonic inflammatory stranding, and a “target sign”
[16]. Treatment of glutaraldehyde-induced
colitis is mainly conservative, including bowel rest and parental hydration, and most patients recover in 1 week. Parental empirical
antibiotics may be considered if imaging reveals severe transmural edema of the involved
segment [17]. Awareness of chemical colitis is
essential in the emergency setting to avoid an
unnecessary battery of investigations.
Ischemic Colitis
Ischemic colitis is a common cause of abdominal pain in elderly patients (> 70 years

old) and is encountered more frequently because of the unprecedented growth of the
older population. The most common causes
of bowel ischemia can be broadly categorized as arterial occlusive disease, including thrombosis, stenosis attributable to atherosclerosis, embolus, complications of
interventional procedures (e.g., aortography,
embolization of mesenteric arteries, and cardiac or aortic surgery), radiation injury, and
systemic vasculitis; venous occlusive disease, including pylephlebitis, hypercoagulable states, portal hypertension, and pancreatitis; and nonocclusive ischemia resulting
from low-flow states, such as hypovolemic
shock and arrhythmia [18]. The colon receives less blood flow than does the remainder of the gastrointestinal tract and is, hence,
more prone to ischemia. Local hypoperfusion and reperfusion injury are both thought
to contribute to the disease process. The colonic mucosal changes are principally attributable to the sudden restoration of blood flow
through the vasculature, with leaky capillaries brought about by superoxides.
According to the histologic perspective
and in terms of the severity and evolution
of the disease process, ischemic colitis
can be divided into two main types. The
first type is a spontaneous and transient
form with reversible lesions limited to the
mucosa or submucosa, which could be selflimiting or could benefit from conservative
management, although bowel strictures may
form during recovery. Conversely, some
patients develop a fulminant form of the
disease with transmural gangrenous necrosis
that is associated with high mortality.
The clinical presentation of ischemic colitis can range from mild abdominal pain and
hemodynamically insignificant rectal bleeding to severe abdominal pain and hemodynamic instability. The extent and severity of
the arterial ischemic changes and their CT
imaging appearance depend on the vascular
territory involved because disease may involve the celiac trunk or the superior or inferior mesenteric artery. Hence, the colonic
involvement follows a vascular distribution
pattern that can be identified on imaging, and
the segmental distribution is a key diagnostic
point. The length of involvement is variable,
and the rectum is typically spared because it
receives blood from both the inferior mesenteric artery and the internal iliac artery.
In nontransmural ischemic colitis, bowelwall thickening, thumbprinting, and pericolonic stranding with or without ascites can
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be seen on CT images [3]. When the left side
of the colon is involved, in the early stage of
acute ischemia, hyperdensity of the mucosa
from hemorrhagic phenomena and underlying
submucosal edema can give rise to the “little
rose sign” [18, 19] (Fig. 5A). Reperfusion of
the ischemic bowel wall may produce a double halo or target sign due to edema of the submucosa (Figs. 5B and 5C). Blood supply from
the superior mesenteric artery and inferior
mesenteric artery overlaps, resulting in abundant collateral circulation. However, there are
susceptible points, or “watershed” areas, at
the border of the territory supplied by each of
these arteries, such as the splenic flexure (between the superior mesenteric artery and the
inferior mesenteric artery territories) and the
rectosigmoid colon (between the inferior mesenteric artery and internal iliac circulations).
These watershed areas are most vulnerable to
ischemia when blood flow decreases because
of fewer vascular collaterals.
The definitive diagnosis of ischemic colitis is based on colonoscopic findings. Pneumatosis and venous gas are ominous signs
when associated with bowel-wall thickening and are due to bowel infarction (Fig.
5D). The presence of gas in either the portal vein or its intrahepatic branches (Fig. 5E)
is a sure sign of an advanced stage of mesenteric infarction [20]. The pathognomonic
sign of transmural necrosis is bowel perforation seen as free air within the peritoneum
or retroperitoneum. Most patients with uncomplicated ischemic colitis respond to conservative therapy, whereas some with severe
disease require surgical intervention.
Exogenous Causes of Colitis:
Pseudomembranous Colitis
Pseudomembranous colitis is caused by C.
difficile, a gram-positive sporulated bacteria that is difficult to grow in the usual culture media and is, hence, called “difficile”
[21]. Initially, clindamycin was attributed as
the main antibiotic associated with pseudomembranous colitis, but most antibiotics are
related to the development of this form of
colitis [21]. The number of cases of C. difficile–associated colitis has increased in the
last few years because of the indiscriminate
use of antibiotics, higher numbers of elderly and immunocompromised patients, and a
high rate of hospital occupation [22]. The associated complications of C. difficile–associated colitis are significant, with an overall
incidence of 1–5% of patients progressing to
ICU admission, colectomy, and death [23].
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Common CT findings include wall thickening, low-attenuation mural thickening corresponding to mucosal and submucosal edema,
the accordion sign, the target sign, pericolonic stranding, and ascites [3]. Pseudomembranous colitis produces one of the most severe
degrees of colonic wall thickening among all
types of colitis. The accordion sign, which is
the trapping of positive contrast material between thickened haustral folds (Fig. 6A), is
highly suggestive of C. difficile–associated
colitis but can also be seen in patients with
bowel ischemia, portal hypertensive colopathy, and infectious types of colitis caused by
cytomegalovirus infection, cryptosporidiosis,
and salmonellosis [24, 25]. CT has a positive
predictive value of 88% in diagnosing C. difficile–associated colitis and can help the decision to initiate [26] and monitor the response
to medical treatment [27]. Complications of
untreated pseudomembranous colitis include
fulminant colitis (Figs. 6B and 6C) and toxic
megacolon (Fig. 6D), which can subsequently
lead to perforation. Currently, toxic megacolon is more often caused by C. difficile–associated colitis than by ulcerative colitis [9, 28].
Focal Processes
Appendicitis
Approximately 50–80% of cases of acute
appendicitis are caused by luminal obstruction, which leads to distention, increase in intraluminal pressure, and mucosal blood flow
compromise with subsequent mural invasion
by intraluminal bacteria. If the pressure continues to increase, venous obstruction, gangrene, and perforation result. The location
of vermiform appendix is variable; the most
common location is in the pelvic cavity in the
descending intraperitoneal position (31–74%
of cases) and retrocecal position (26–65% of
cases) [29]. The typical clinical symptoms of
abdominal pain, anorexia, and fever occur in
approximately 50% of patients, with atypical
presentations occurring most commonly in
the very young or old [30]. CT is a highly accurate and effective modality for evaluating
patients with suspected acute appendicitis.
CT with IV contrast agent has a sensitivity
of 90–100%, specificity of 91–99%, positive
predictive value of 92–98%, and negative
predictive value of 95–100% [31]. CT diagnosis of acute appendicitis relies on the appearance of an enlarged inflamed appendix
with surrounding signs of inflammation. The
inflamed appendix is usually distended with
circumferential wall thickening and mural
enhancement that may give the appearance

of a target sign [31]. Periappendiceal inflammation, which includes fat stranding, periappendicular fluid, and clouding of adjacent
mesentery, are common findings in acute appendicitis. The most common complications
associated with inflammation of appendix
are perforation (Figs. 7A and 7B) and right
lower quadrant abscess. If the appendix is not
visualized and no findings of inflammation
exist in the right lower quadrant, the diagnosis of acute appendicitis can be excluded [30].
Typhlitis
Typhlitis is also known as neutropenic enterocolitis and is encountered in neutropenic
patients with leukemia or other immunosuppressive conditions after transplantation or
chemotherapy for malignancy. The abdominal pain may be localized to the right lower
quadrant. On conventional radiographs, ileocecal dilatation may be seen; on CT examination, marked thickening and edema confined to the cecum and ascending colon are
seen, and the terminal ileum can be frequently involved [3]. The bowel wall is circumferentially thickened and there is pericolonic stranding along with fluid. Sepsis, abscess
formation, intramural perforation, intestinal
necrosis, hemorrhage, or any combination of
these may occur in severe cases [32].
Diverticulitis
Colonic diverticular disease is a common
problem in the industrialized world, and a
substantial proportion of patients with diverticulosis remain asymptomatic. Only an
estimated 15–20% of patients with colonic
diverticulosis will develop acute diverticulitis, which is considered the most common
complication of diverticular disease [33, 34].
Overall, the incidence of diverticular disease has increased over the past century [35,
36]. For many years, diverticulosis was considered as a disease of the elderly; however,
the incidence of diverticulosis in younger patients has increased and has been reported to
range from 18% to 34% [37, 38]. In a real
sense, the colonic diverticula are acquired
pseudodiverticula and contain no muscular
layer in their walls; however, cecal diverticula are an exception and will be discussed
later. Acute diverticulitis occurs when the
neck of a diverticulum is occluded by stool
or inflammation, resulting in a microperforation of the diverticulum and surrounding
pericolic inflammation. Diverticula can occur anywhere throughout the large bowel
but are most common in the sigmoid colon
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and left side of the colon. Right-sided diverticular colonic disease is rather uncommon,
and the frequency is reported to be approximately 1–2% of surgical specimens in European and American series, but may reach as
high as 43–50% in Asian literature [39]. The
more common left-sided diverticular disease
is discussed first.
Classic clinical features of left-sided diverticulitis include left lower quadrant pain,
tenderness, fever, and leukocytosis. CT is the
imaging modality of choice in patients presenting with acute diverticulitis [40], which
appears as hyperemic segmental wall thickening with inflammatory changes in the pericolonic fat (Fig. 8A). The presence of diverticula in the involved segment of bowel is the
key to differentiating diverticulitis from other
inflammatory conditions that affect the colon
[1]. More than 75% of patients with diverticulitis will have no associated complications
and are usually treated with antibiotics, antiinflammatory drugs, bed rest, and hygienic
measures [35]. On the other hand, up to 25%
of patients with acute diverticulitis will develop complications [41], including abscess,
peritonitis, fistulas, bowel obstruction, and
hemorrhage [35]. Perforation of one or several diverticula produces a localized inflammatory reaction and may lead to development of
a sinus tract, intramural tract, and a pericolic
abscess (Figs. 8A and 8B). The incidence of
an abscess complicating an episode of diverticulitis ranges from 17% to 19% [42, 43].
Diverticular perforation results in extravasation of air and fluid into the pelvis and
peritoneal cavity with the development of
peritonitis. On CT, pockets of air are seen
floating in the pelvic fluid close to the site
of perforation, as well as free air in the peritoneal cavity. Frank perforation and peritonitis are uncommon but can occur in severe
forms of diverticulitis, which is seen mainly
in debilitated elderly individuals, patients receiving corticosteroid therapy, and younger
patients during their first attack. Early identification is crucial, because subsequent mortality can be as high as 30% [35].
Other rare complications related to diverticular inflammation include small-bowel obstruction (when small-bowel loops become
trapped in the perisigmoid inflammatory
process), pylephlebitis (acute infection originating from a left- or right-sided diverticulitis that can spread into the liver via mesenteric venous drainage and portal vein), and
pyogenic liver abscess (Figs. 8C and 8D).
Pylephlebitis and liver abscess, though rare,
carry an overall mortality rate of 32% [44].
AJR:203, December 2014

Colovesical fistulas are mostly seen as late sequelae after one or several episodes of diverticulitis once the acute inflammatory reaction
has subsided. Thickening of urinary bladder
wall adjacent to the sigmoid colon and an airfilled communication tract may be seen with
CT (Fig. 8E). The presence of air or fecal debris in the bladder can be seen on CT, which
confirms the diagnosis. Lower gastrointestinal hemorrhage can be seen in up to 5% of
patients with colonic diverticulosis [45]. Recurrent episodes of diverticulitis can lead to
fibrosis and stricture of the colon, resulting
in obstruction most often in the sigmoid colon [46] (Figs. 8F and 8G). In managing these
strictures, malignancy must first be excluded. Colonoscopy or contrast enema (probably
with flexible sigmoidoscopy) is recommended
after resolution of an initial episode of acute
diverticulitis to exclude other diagnoses, primarily cancer, ischemia, and IBD [47].
Right-sided diverticula occur more often
in younger patients than do left-sided diverticula [39]. Controversy persists concerning
the origins of cecal diverticula. In contrast
to other colonic diverticula, cecal diverticula are true diverticula and lack the muscular hypertrophy. Solitary cecal diverticula
are congenital and are thought to arise as a
saccular projection during the sixth week of
embryonic development [48]. Most patients
with right-sided diverticula are asymptomatic but may present with complications of
diverticulosis, which were discussed earlier.
Patients with cecal diverticula will present
with right lower quadrant pain and are often
thought to have acute appendicitis. It is difficult to differentiate cecal diverticulitis from
acute appendicitis and, in one series, more
than 70% of cecal diverticulitis cases were
operated on with a suspected preoperative
diagnosis of acute appendicitis [49].
Infectious Proctitis (Proctocolitis)
Proctitis is an inflammation of the lining of
the rectum and is confined to the distal 15 cm
of the large bowel. This is a common problem and is most frequently associated with
IBD, including Crohn disease and ulcerative
colitis. However, it is very important to realize that proctitis is not always associated with
IBD. Other noninfectious (e.g., radiation-associated proctitis, diversion colitis, and ischemia) and infectious factors also account for
proctitis, which can present in the emergency
setting. The incidence of infectious proctitis
appears to be increasing among men who have
sex with men [50]. The most frequently reported pathogens include Neisseria gonorrhea,

C. trachomatis, Treponema pallidum, or herpesvirus. Hematochezia, mucous discharge,
anorectal pain, and ulcers are the most common presenting features of infectious proctitis. MDCT is used in the acute setting to
promptly visualize the disease site and extent
and to identify possible complications. Prominent circumferential mural thickening of the
involved portions of the large bowel, with a
stratified appearance due to enhancing mucosa and stranding of pericolonic fat with or
without lymphadenopathy, is the most common imaging finding (Fig. 9A). Multiplanar
reformations of images help reveal ischioanal or supralevator abscesses as hypodense
collections (Fig. 9B), with peripheral rim enhancement variably associated with obliteration of surrounding soft-tissue planes, gas
bubbles, and air-fluid levels. Whenever anorectoperineal fistulas and abscess collections
are suspected, further workup with MRI is
advised to allow better anatomic staging and
to identify abscess collections with their anatomic relationship to the sphincter complex
(Fig. 9C). An acute presentation of proctocolitis may suggest peritonitis or bowel necrosis.
In ulcerative colitis, when inflammation involving the rectum only is seen, it is
termed “ulcerative proctitis.” Crohn disease
of the rectum is associated with a more-aggressive disease course, with perianal fistulas and abscesses. MRI is the recommended
initial examination to determine the disease
extent and course and treatment strategy, to
assess the response, and to evaluate underlying inflammatory activity [51].
Stercoral Colitis and Ulceration
Prolonged fecal impaction, hard fecal
masses, or scybala can lead to ischemic pressure necrosis and inflammation of colorectal
wall. The resultant ulcers are usually found in
the rectum (70%) and sigmoid (20%) but have
been known to affect the transverse colon and
cecum [52]. The true incidence of these ulcers
is unknown. Stercoral colitis is an inflammatory colitis related to increased intraluminal
pressure resulting from impacted fecal material in the colon. Fecal impaction is a fairly
common clinical entity in the emergency setting, and only a small proportion of these cases are associated with stercoral colitis, which
is a localized ischemia of the colon. In uncomplicated fecal impaction, the colon wall
should be thin without adjacent fat stranding.
The colonic wall thickening and pericolonic
stranding should suggest stercoral colitis. If
not treated promptly, focal ulceration can occur, leading to peritonitis, sepsis, and death.
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Conclusion
Colorectal disease comprises diverse abnormalities, and radiology plays a crucial
role in their diagnosis and management, particularly in the acute setting. Awareness of
imaging features of these entities and the
spectrum of associated complications is essential for delivering accurate patient care.
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Fig. 1—Typical distribution of common colitis. Darker shade depicts regions of
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involvement.
(Illustrations by Jablonowski E)

Fig. 2—56-year-old HIV-infected
man with infectious colitis who
was receiving HIV treatment
and presented with worsening
diarrhea.
A, Axial contrast-enhanced
CT (CECT) of abdomen shows
conspicuous circumferential wall
thickening (asterisk) of cecal wall,
pericolonic stranding (arrow), and
fluid (arrowhead).
B, Coronal CECT of abdomen
reveals bowel-wall thickening
involving cecum (Ce) and
ascending colon (As). Multiple
ulcers were noted on colonoscopy
and no organisms could be
identified in stool or tissue biopsy.

A

A
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Fig. 3—Four patients with Crohn disease.
A and B, 36-year-old woman with intraabdominal
abscess and fistula who presented with right
lower quadrant pain. Coronal contrast-enhanced
CT (CECT) image (A) shows abnormal thickening
of wall of cecum and ileum (asterisks). Mucosal
hyperenhancement reflects active inflammation.
Sagittal CECT obtained 1 week later (B) illustrates
fistulous communication (arrow) of bowel (terminal
ileum [TI]) with large bilobed abscess in iliopsoas
muscle (asterisks).
(Fig. 3 continues on next page)
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Fig. 3 (continued)—Four patients
with Crohn disease.
C and D, 22-year-old man with
Crohn colitis who presented
with right lower quadrant pain.
Axial T2-weighted MRI (C)
shows enlarged appendix with
periappendicular fluid (arrow),
right lower quadrant stranding
(asterisk), and normal cecum
(arrowhead). Note normal
appearance of small bowel (SB).
Axial T2-weighted fat-saturated
image (D) shows diffuse
circumferential thickening
and edema of hepatic flexure
(arrowheads) with pericolonic
stranding (arrow).
E, 37-year-old man with
enteroenteric fistula who
presented with severe abdominal
pain and vomiting. Coronal CECT
shows fistulous communication
(arrowhead) of distal ileal loop
(black arrow) with sigmoid
colon (S) on left side and also
terminal ileum (white arrow)
on right side. Cecum (Ce) is
minimally displaced superiorly.
Short-segment small-bowel
stricture was seen proximal to
enteroenteric fistula (not shown)
causing partial small-bowel
obstruction.
F, 45-year-old woman with
stricture who presented with
abdominal distention. Axial
delayed contrast-enhanced
T1-weighted fat-suppressed MRI
shows enhancing fibrostenotic
stricture at splenic flexure
(arrowhead) with abrupt dilation
of proximal transverse colon (T)
loaded with fecal material.

B

Fig. 4—52-year-old man with
ulcerative colitis who presented
with acute onset of abdominal
pain after colonoscopy.
A, Axial CT of abdomen in
lung window shows large free
intraperitoneal air (asterisk)
indicating hollow viscus
perforation. Note circumferential
air surrounding ascending colon
(arrow).
B, Coronal contrast-enhanced CT
shows minimally distended fluidfilled colon with signs of acute and
chronic colitis with foreshortening,
loss of haustrations, and
hyperemic mucosa (arrowheads).
Free intraperitoneal air (arrow) is
also seen.
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Fig. 5—Three patients with ischemic colitis.
A, 94-year-old woman who was hypertensive
with hematochezia. Axial contrast-enhanced
CT (CECT) shows mucosal hyperdensity and
marked nodular submucosal edema (asterisks)
of sigmoid colon (arrow), giving appearance
of “little rose” sign, which represents initial
stage of ischemic colitis.
B and C, 60-year-old man who had undergone
cardiopulmonary resuscitation for asystole
and pulseless electric activity and hospital
course complicated by atrial fibrillation, who
presented with abdominal distention and
mild diarrhea. Axial CECT (B) shows edema
and thickening of distal small bowel (SB) and
colon to level of splenic flexure (not shown).
Mucosal hyperenhancement and target sign
(arrow) suggest reperfusion injury. Coronal
CECT (C) shows multiple wedge-shaped
hypodensities in bilateral renal parenchyma
(arrowheads) compatible with renal infarcts in
given clinical setting.
D and E, 80-year-old woman who presented
with melena. Axial CECT image (D) shows
cecal pneumatosis (arrow) and pericolonic
stranding (arrowhead), suggesting bowel
ischemia and infarction. Axial CT image
of liver (E) shows peripheral branching air
(arrow) consistent with portal venous gas.
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Fig. 6—Three patients with pseudomembranous colitis.
A, 49-year-old man with diarrhea after antibiotic therapy. Axial contrast-enhanced CT shows marked and diffusely thickened wall of transverse colon trapping
intraluminal contrast agent (arrow) between edematous folds (asterisk), producing accordion sign. Also note trapped air in mucosal folds (arrowhead).
B and C, 73-year-old woman with fulminant colitis and bowel necrosis who presented with diarrhea, septic shock, and WBC count of 61 × 10 9 /L. Coronal (B) and sagittal
(C) unenhanced CT images show marked and diffuse circumferential wall thickening of colon (asterisks) with trapped intraluminal enteric contrast agent (arrow, C)
between folds. Note significant pericolonic stranding (white arrowhead, B). Incidental note was made of dependent gallstone (black arrowhead, C). Total colectomy
was performed.
(Fig. 6 continues on next page)
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Fig. 6 (continued)—Three patients with pseudomembranous colitis.
D, 58-year-old man with toxic megacolon who presented with abdominal distention and diarrhea. CT topogram
shows diffuse marked dilatation of colon (arrowheads). No focal mass or abnormal colonic wall thickening
was identified on CT (not shown). Total colectomy and right lower quadrant ileostomy were performed, and
specimens revealed Clostridium difficile as causative agent.
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Fig. 7—Two patients with complications of
appendicitis.
A, 17-year-old boy with perforation who presented
with right lower quadrant pain. Coronal contrastenhanced CT (CECT) image depicts site of perforation
and discontinuity of mucosal wall (arrow). Notice
proximal appendicolith (arrowhead).
B, 32-year-old woman with periappendicular abscess
who presented with abdominal pain. Coronal CECT
image depicts loculated rim-enhancing mixed airfluid collection consistent with periappendiceal
abscess (arrowheads) in right lower quadrant. Note
decompressed appendix (arrow).
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Fig. 8—Four patients with diverticulitis.
A and B, 80-year-old woman with diverticular abscess who presented with acute left lower quadrant abdominal pain, fever, and leukocytosis. Axial contrast-enhanced
CT (CECT) (A) shows mild wall thickening of distal descending colon (arrow) with adjacent inflammatory changes and stranding and moderate-sized mixed air-fluid
collection (asterisk) along antemesenteric border. Coronal CECT (B) shows colonic wall thickening (arrow), diverticula, pericolonic stranding, and abscess (asterisk).
Note additional abscess (arrowhead) more distally.
C and D, 45-year-old man with liver abscess and septic thrombus in hepatic veins complicating diverticulitis who presented with abdominal pain and abnormal liver
function test results. Axial contrast-enhanced T1-weighted MRI (C) shows peripherally enhancing loculated abscess (arrow) and filling defect in middle hepatic vein
tributary (black arrowhead) as well as in middle hepatic vein (white arrowhead), in keeping with septic thrombus. Further workup with CT of abdomen and pelvis (D)
revealed focal marked thickening of wall of sigmoid colon with adjacent fat stranding (arrow), suggesting diverticulitis. Liver abscess was aspirated, and culture was
positive for Streptococcus anginosus.
E, 84-year-old woman with colovesical fistula who presented with rectal bleeding and passage of gas with urination. CECT of lower abdomen shows giant sigmoid
diverticulum (arrow) communicating (arrowhead) with urinary bladder (B), consistent with colovesical fistula.
(Fig. 8 continues on next page)
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Fig. 8 (continued)—Four patients with diverticulitis.
F and G, 69-year-old woman with history of recurrent
diverticulitis who presented with abdominal
distention and constipation. CT topogram (F)
reveals distended large- and small-bowel loops.
Axial CECT image of lower pelvis (G) shows marked
circumferential thickening of long segment of sigmoid
colon (arrowhead) and luminal narrowing with abrupt
dilatation of proximal bowel segment.
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Fig. 9—Two patients with proctitis.
A, 31-year-old man with HIV infection and hematochezia. Axial contrast-enhanced CT (CECT) image shows circumferential rectal wall thickening (asterisk), associated
mesorectal fat inflammatory stranding, and enlarged perirectal and pelvic side wall lymph nodes (arrowhead). Colonoscopy findings were consistent with Chlamydia
trachomatis–related proctitis, and patient was treated with ceftriaxone and doxycycline.
B and C, 22-year-old man with HIV infection, rectalgia, and perianal abscess. Coronal CECT images show rim-enhancing pyogenic abscess occupying left perianal region
(arrows, B and C), causing mass effect and contralateral displacement of anorectal junction (asterisk, B). Transverse portion of levator ani muscle (arrowheads, B) defines
superior extent of ischioanal fossa, and no extension of abscess into ischioanal fossa is seen.
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The reader’s attention is directed to the accompanying article on page 1217.
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