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■ ABSTRACT

Colonic diverticulitis can present as mild abdominal
discomfort or as life-threatening septic shock and can
also mimic many inflammatory conditions. Most patients
with acute diverticulitis can be managed with antibiotics
and supportive care. Surgery is reserved for those with
repeat attacks, disease unresponsive to medical therapy,
certain complications, and the possibility of colon cancer
that cannot otherwise be excluded.

■ KEY POINTS

Diverticulitis occurs most commonly in the sigmoid colon
with pain in the left lower quadrant or suprapubic area.
Diverticulitis in uncommon locations may present
atypically.

Patients who are stable can be managed as outpatients.
Patients who are immunocompromised, elderly, or have
severe findings should be observed in the hospital.

After the patient is stable, computed tomography with
contrast is used for diagnostic evaluation, to search for
fluid collections, and to guide treatment.

After an initial attack of diverticulitis has resolved, a full
colonic evaluation should be performed to search for
cancer.

CUTE DIVERTICULITIS can present in a
number of ways and is often confused

with colonic spasm or irritable bowel syn-
drome. Missing the diagnosis, however, can
result in serious consequences.

Once acute diverticulitis is diagnosed, its
management often requires collaboration
between an internist, a gastroenterologist, an
infectious disease specialist, a surgeon, and a
radiologist.

■ MUCOSAL HERNIATIONS SET THE STAGE

Diverticulitis begins with diverticulosis: the
presence of diverticula, ie, herniations in the
colon wall, first described in detail by
Cruveilhier in 1849.1

The colon wall has several layers: the
mucosa, the submucosa, and two layers of
smooth muscle (one circular and one longitu-
dinal). Arteries (the vasa recta) from the
mesentery encircle the bowel and penetrate
the muscularis between the teniae coli to sup-
ply the inner mucosa. Diverticula are mucosal
herniations that protrude through these open-
ings (FIGURE 1).2,3 These herniations are
thought to be caused by low dietary fiber,
which may slow transit time through the
colon and increase segmental pressure.4

Diverticulosis and diverticulitis may arise
anywhere in the large intestine from the
cecum to the end of the sigmoid colon but usu-
ally not in the rectum, which has no teniae. In
Western society, diverticula most often occur
in the sigmoid colon, where the greatest intra-
luminal pressure is generated. However, Asian-
Americans have a higher incidence of right-
sided diverticulitis and a lower incidence of
left-sided diverticulitis than expected.5
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Diverticulosis typically starts after age 40.
The prevalence increases with advancing age,
from about 5% in the fifth decade to about
50% in the ninth decade.6 Men and women
are equally affected.

■ NEXT, PERFORATION
AND INFLAMMATION

From 10% to 25% of patients with diverticu-
losis eventually develop inflammation in the
diverticula, ie, diverticulitis.7–9

Diverticular perforation may be the initi-
ating event in diverticulitis.10 When the thin
colonic mucosa of a diverticulum ruptures out-
side the colon wall, bacteria-laden feces spill
from the lumen of the colon into the normal-
ly sterile environment outside of the bowel
and cause inflammation.

Inflammation may be intraperitoneal,
retroperitoneal, or intramesenteric, depending
on the location of the perforation. The trans-
verse colon and sigmoid colon are intraperi-
toneal. The anterior walls of the right and left
colon are also intraperitoneal, but their poste-
rior walls are retroperitoneal.

Inflammation may be contained
The contamination that results from perfora-
tion may be contained or uncontained,
depending on the colonic defect size and on
whether neighboring structures “wall off” the
infection. Uncomplicated diverticular perfora-
tion results in localized inflammation only.

Structures that can contain infection with-
in the peritoneal cavity include the omentum,
intestine, stomach, bladder, uterus, ovaries, fal-
lopian tubes, hepatobiliary structures, and
abdominal wall. Retroperitoneal structures that
may abut and contain an area of diverticular
inflammation include the ileopsoas muscle, the
kidneys, the ureters, and major blood vessels
such as the aorta and the vena cava.

Complications are many
Potential complications of diverticulitis are
numerous. Inflammation may directly obstruct
the affected intestine or may secondarily com-
press and obstruct neighboring tubular organs,
such as a ureter. Abscesses most often occur
locally in the region of the diseased intestine.
A fistula may form between the colon and the

skin, bladder, biliary tree, or vagina (after hys-
terectomy). Erosion of a diverticular mass
(known as a phlegmon) into a vascular struc-
ture can cause hemorrhage.

Uncontained spillage of feces into the
peritoneal cavity is a catastrophic event and
may result in septic shock and death if emer-
gency surgery is not performed.

■ DIVERTICULITIS CAN MIMIC
OTHER INFLAMMATORY CONDITIONS

Since the colon can reach any part of the
abdominal cavity and much of the retroperi-
toneum, diverticulitis may be confused with

Colonic diverticulosis

FIGURE 1. Colonic diverticulosis. Diverticula are mucosal
herniations that occur at natural openings in the muscularis
propria, where nutrient vessels (vasa recta) penetrate from
the outside of the bowel to perfuse the mucosa.
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almost any inflammatory condition that occurs
within or behind the peritoneal cavity (TABLE 1).

In addition, noninflammatory condi-
tions—especially colonic spasm—can be mis-
taken for diverticulitis. Morson11 showed that
one third of resected specimens from patients
with the presumed diagnosis of diverticulitis
showed no pathologic evidence of inflamma-
tion. In some specimens, muscle thickening
had occurred alone, without diverticula.

■ INITIAL EVALUATION

The initial evaluation of patients with possi-
ble diverticulitis should include a complete
history, physical examination, measurement
of vital signs, and laboratory tests, including a
complete blood cell count, an electrolyte
analysis, a urinalysis, and, if indicated, plain
abdominal radiography.

Symptoms vary
Presenting symptoms can range from mild
abdominal discomfort to those of life-threat-
ening sepsis.

The first symptom usually is pain at the
site of the perforation. When the sigmoid
colon, the most common site, is involved,
pain is typically in the left lower quadrant or
suprapubic area.

The location of pain, however, may vary.
If the sigmoid colon is redundant and crosses
the midline, the pain may be on the right side,
mimicking appendicitis. If the perforation is

on the posterior wall of the right or left colon,
the pain is in the back or flank and may be
confused with renal colic.

In addition to the constant pain caused by
inflammation due to fecal spillage, there is
also intermittent and wavelike pain caused by
spasm of the involved colonic segment. Other
gastrointestinal symptoms may include nau-
sea, anorexia, and diarrhea.

Other symptoms may arise if the inflamed
colon irritates a neighboring structure. For
example, if the perforated colon rests on the
bladder, the patient may experience urinary
frequency or dysuria.

Patients may feel weak and light-headed
from dehydration from low oral intake, and
feverish from bacterial seeding of the blood-
stream.

Physical findings
Physical findings also depend on the location
and severity of the inflammation. Vital signs
may be normal in a mild attack. At the other
extreme, severe contamination causes fever
and signs of hemodynamic compromise,
including tachycardia and hypotension.

Typically, the region of the inflamed
colon is initially tender. An inflammatory
mass or phlegmon may be felt. Tenderness
tends to be focal if the process is contained
and contamination is minimal, and general-
ized if inflammation extends to a large area.
Pain may be elicited by moving the inflamed
area, either by gentle palpation or by provoca-
tive testing (eg, having the patient move the
psoas muscle by walking or raising a leg).

When localized pain is present over a seg-
ment of spasmodic colon, it is helpful to ask
the patient to point to the pain, although this
is not specific. Palpation may also elicit pain
over the same site, akin to the Murphy sign for
acute cholecystitis elicited during ultrasonog-
raphy.

In elderly or immunosuppressed patients,
the signs and symptoms may be masked or
diminished.12,13 For this reason, these patients
should be hospitalized and closely observed.

Diagnostic tests
Tests should be ordered according to the
severity of the clinical presentation.

The white blood cell count is typically

A normal
WBC count
does not
exclude
diverticulitis

Differential diagnosis
of diverticulitis
Appendicitis
Bowel obstruction
Colon cancer
Colon spasm
Gynecologic disease
Inflammatory bowel disease
Irritable bowel syndrome
Ischemic colitis
Small intestinal disease
Urologic disease
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elevated in acute diverticulitis, but a normal
value does not exclude it.

Plain abdominal radiography is often
ordered in patients with acute abdominal pain.
Findings, however, are often nonspecific— eg,
small intestinal air-fluid levels consistent with
ileus, or rarely, a pneumoperitoneum—and
rarely point to a diagnosis. Uncommonly, in a
patient with acute left-sided diverticulitis, one
can see a mass effect with displacement of the
intestine away from the inflamed colon in the
left lower quadrant.

Water-soluble contrast enemas are
almost never ordered for patients with sus-
pected acute left-sided diverticulitis. The only
exception is for small bowel obstruction in a
patient who has never undergone abdominal
surgery: in such a case, one must evaluate
whether colonic obstruction is the cause of
the small bowel obstruction, and a water-solu-
ble contrast enema can safely be used.14

Potential findings include diverticula,
colonic spasm, thickening of folds, asymmetric
tethering of the colon wall, intramural sinus
tracts, mass effect, and contrast extravasation
(contained or free). Although nonspecific,
such findings can be diagnostic in the proper
clinical situation.

Ultrasonography is rarely used in the
United States to evaluate patients with sus-
pected acute diverticulitis, as the test is highly
operator-dependent and is used only in spe-

cialized centers. It is often inaccurate if per-
formed after regular working hours, when less-
senior and less-experienced operators are on
duty.

However, ultrasonography can detect
signs consistent with diverticulitis, including
thickening of the bowel wall and abscesses. In
two early series (1978 and 1989),15,16 the sen-
sitivity of ultrasonography in detecting acute
colonic diverticulitis was 85% and 98%, the
specificity was 80% and 97%, and the accura-
cy of detecting an abscess was 90% and 97%.
A 1992 series showed 98% sensitivity and
specificity, but the study population was high-
ly preselected.17

Ultrasonography is particularly useful for
women who may have a gynecologic condi-
tion or who must avoid radiation exposure.
Ultrasonography may return a diagnosis of
acute left-sided diverticulitis in a woman with
pelvic pain in whom the physician suspects
pelvic inflammatory disease. If the pelvic
sonogram is normal, an astute and experi-
enced sonographer can evaluate the left-sided
colon for wall thickening, intramural gas, and
adjacent abscess formation.

Using the transducer to elicit pain at the
site of wall thickening provides useful diag-
nostic information, as does palpation in a con-
trast enema (analogous to eliciting Murphy
sign in a patient with suspected acute chole-
cystitis, as noted above).

The accuracy of
ultrasonography
to detect
diverticulitis is
highly operator-
dependent

Acute diverticulitis: What can computed tomography show?
Wall thickening, diverticula Abscess 

FIGURE 2
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Computed tomography (CT) with oral,
rectal, and intravenous contrast has become
one of the most useful tests for determining
the cause of abdominal pain, including acute
diverticulitis and some of its complications
(FIGURE 2).

However, no data support the routine use
of CT in every patient suspected of having
acute left-sided diverticulitis.18,19 We believe
it is used too often in patients with a classic
presentation (fever, leukocytosis, change in
bowel habits, and left lower quadrant pain).
These patients have a high pretest probability
of disease and do not need CT.

Rather, CT should be reserved for
patients with a confusing clinical presentation
or who have a classic presentation accompa-
nied by a palpable left lower quadrant mass
(which might be a drainable abscess that is
important to detect). It is also useful in evalu-
ating patients whose condition is not respond-
ing to standard therapy for acute diverticulitis,
and in patients with acute abdominal pain
without localizing signs, especially when peri-
tonitis is present.

CT can also be used to guide therapeutic
procedures, such as drainage of a percutaneous
abscess.

CT findings in acute diverticulitis, first
described in 1984 by Hulnick et al,20 include
diverticula (not necessary for the diagnosis),
soft tissue infiltration of the pericolic fat,
colon wall thickening, and pericolic abscesses.
Complications of diverticulitis, such as a
colovesical fistula, can occasionally be seen
on CT as well.

Carcinoma of the colon with perforation,
the most important possibility in the differen-
tial diagnosis, generally produces a larger,
more asymmetrically or eccentrically placed
mass than does acute diverticulitis. It also is
accompanied by more pericolic and regional
lymphadenopathy.

Acute diverticulitis often has an atypical
appearance on CT in immunocompromised
patients, such as those with diabetes or chron-
ic renal failure or those taking immunosup-
pressive agents, because their immune systems
do not mount an acute inflammatory
response. These patients often present with
either intraperitoneal or extraperitoneal gas
without fluid or abscess formation.

A complete intraluminal examination of
the colon, either by colonoscopy or by the
combination of flexible sigmoidoscopy and
contrast enema, should be performed to
exclude colon cancer in all patients diagnosed
with acute, left-sided diverticulitis after pain
has resolved and they are well enough.

■ MANAGEMENT BASED ON SEVERITY

How diverticulitis is treated depends on its
severity.21 Management often requires collab-
oration between an internist, a gastroenterol-
ogist, an infectious disease specialist, a sur-
geon, and a radiologist.

Early classification systems were based
on findings at laparotomy and were intended
to provide surgeons with guidelines during
an operation.22,23 For example, Hughes et
al22 in 1963 divided diverticulitis into four
classes:
• Local peritonitis
• Local paracolic or pelvic abscess
• General peritonitis due to ruptured para-

colic or pelvic abscess
• General peritonitis due to free perforation

of the colon.
A CT-based staging system proposed by

Neff et al24,25 is based on the same principles
and helps in making management decisions
(TABLE 2).

Detry et al26 found that if there is no peri-
tonitis, the prognosis mainly depends on
whether an abscess is present: patients with a
pericolic abscess had high recurrence rates.

Hospital or outpatient care?
If symptoms and findings are minor, outpa-
tient treatment may suffice, with a liquid diet
or low-residue diet and an oral antibiotic
effective against colonic flora (including
Bacteroides fragilis and Escherichia coli). The
best antibiotic regimen depends on the organ-
isms present and their sensitivity to available
medications, the preferred route of adminis-
tration, the dosing frequency, side effects, and
cost.27–29

Patients who cannot tolerate oral intake
should be admitted to the hospital and under-
go intravenous fluid resuscitation, bowel
decompression by nasogastric tube, and intra-
venous antibiotic treatment.

We feel CT is
used too
often in
classic
presentations
of diverticulitis
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Pain medications controversial
Whether to give pain medication to patients
with acute abdominal complaints is contro-
versial. Pain medications may mask the pain
of intra-abdominal inflammation. On the
other hand, it is not necessary to withhold
pain medication from a stable patient in
whom no intervention is contemplated.

Is surgery needed?
Medical treatment of acute uncomplicated
diverticulitis will resolve the patient’s symptoms
in most cases. Most patients improve with sup-
portive treatment, and it is reasonable to con-
tinue with this approach as long as there is no
worsening of findings on serial examinations.

Emergency surgery may be needed to
stop further fecal spillage if the patient has a
perforated hollow viscus, indicated by pneu-
moperitoneum. Another indication for emer-
gency surgery is if signs of sepsis continue
despite treatment with antibiotics, fluids, and
drainage.

Elective surgery. Most patients have lim-
ited disease that resolves without surgery and
do not need elective “prophylactic” sigmoid
resection.30 Among the reasons for consider-
ing elective resection, howerver, are (TABLE 3):
• After repeated attacks of diverticulitis,

especially if severe enough to require hos-
pitalization

• If concomitant carcinoma cannot be
excluded

• In patients with chronic complications,
such as a fistula or an obstruction.31

The goals of surgery, in order of impor-
tance, are to:
• Eliminate contamination
• Remove the diseased segment of intestine
• Restore bowel continuity.

Surgery for first attack in young patients?
Some authors advocate surgical resection after
a first attack of diverticulitis in young patients
because of a perceived increased risk for dis-
ease recurrence and subsequent emergency
surgery.32,33 However, others argue that rou-
tine surgery is unwarranted in young patients
after a single attack of diverticulitis that
resolves with antibiotics.34,35 No clear consen-
sus exists on this subject.

Single-stage or multi-stage surgery
Diverticulitis may be treated with single-stage
or multi-stage procedures. Ideally, resection
and anastomosis are done in a single proce-
dure when conditions are optimal, ie, in an
elective surgery after the patient has com-

Most patients
with acute
diverticulitis
recover with
medical
treatment

Computed tomographic staging of colonic diverticulitis

STAGE CT SIGNS TREATMENT

0 Diverticula Conservative
Pericolonic infiltration
Thickening of colonic wall
(pericolonic phlegmon)

1 Pericolonic abscess Conservative
(up to 3 cm, limited to mesenterium)

2 Pelvic abscess Percutaneous drainage,
(perforation of the mesentery) one-stage sigmoid resection

3 Extrapelvic abscess Surgery
Eventual percutaneous drainage with
surgery followed electively

4 Large diverticular penetration Urgent surgery
with spread of fecal material
into the abdominal cavity

BASED ON NEFF CC, VANSONNENBERG E. CT OF DIVERTICULITIS. DIAGNOSIS AND TREATMENT. RADIOL CLIN NORTH AM 1989; 27:743–752;
TABLE FROM DORINGER E. COMPUTERIZED TOMOGRAPHY OF COLONIC DIVERTICULITIS. CRIT REV DIAGN IMAGING 1992; 33:421–435.
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pletely recovered from acute illness, after the
bowel has been prepared, and when no
undrained purulence is present.

In selected cases, resection and immediate
anastomosis in an obstructed unprepared colon
can be done after intraoperative colonic irriga-
tion.36,37 However for cases in which anasto-
mosis is not safe (eg, if there is septic shock or
gross fecal contamination), fecal diversion can
be done with or without resection.

In emergency situations, several options
exist, including resection with colostomy and
rectal pouch; resection, primary anastomosis,
and proximal diversion; and drainage and
proximal diversion. Each of these operations
requires additional surgery to restore bowel
continuity.

It is best to allow the patient to recover
from an initial attack of acute diverticulitis
and then plan an elective one-stage resection.
Many patients who are given a “temporary”
ostomy for acute diverticulitis never have it
closed, either because they are medically unfit
or because they decline further surgery.

Abscess drainage
Whether an abscess can be drained depends
on its size and location. Diverticular abscesses
smaller than 3 cm in diameter cannot be suc-
cessfully drained with a catheter, because the
pigtail catheter diameter is 3 cm. In addition,
some authors believe that abscesses smaller
than 5 cm should not be drained because they
often resolve with antibiotic therapy.38–40

We recommend trying to drain abscesses
larger than 3 cm if the location is accessible.
Early CT-guided needle drainage of abscesses
may allow patients to avoid emergency
surgery and to have elective single-stage surgi-
cal resection.41

Occasionally, the bony pelvis, urinary blad-
der, uterus, and surrounding bowel prevent
catheter placement. A trans-sciatic approach42

is safe and effective in trained hands.
Treatment with intravenous antibiotics is

essential if a catheter is placed.
The catheter must not be removed if a

communication to the colon exists. To detect
this, once catheter output has stopped, the
catheter should be injected with iodinated con-
trast media under fluoroscopic observation.

Indications for surgery
for diverticulitis
One attack of complicated diverticulitis
Lack of improvement with medical therapy
Recurrent attacks of diverticulitis
(two or more requiring hospitalization)
Inability to exclude carcinoma
Fistula formation
Generalized peritonitis
Abscess
High-grade bowel obstruction
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