Diagnosis and Management
of Acute Diverticulitis
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Uncomplicated diverticulitis is localized diverticular inflammation, whereas complicated diverticulitis is diverticular
inflammation associated with an abscess, phlegmon, fistula, obstruction, bleeding, or perforation. Patients with acute
diverticulitis may present with left lower quadrant pain, tenderness, abdominal distention, and fever. Other symp-
toms may include anorexia, constipation, nausea, diarrhea, and dysuria. Initial laboratory studies include a complete
blood count, basic metabolic panel, urinalysis, and measurement of C-reactive protein. Computed tomography, the
most commonly performed imaging test, is useful to establish the diagnosis and the extent and severity of disease,
and to exclude complications in selected patients. Colonoscopy is recommended four to six weeks after resolution of
symptoms for patients with complicated disease or for another indication, such as age-appropriate screening. In mild,
uncomplicated diverticulitis, antibiotics do not accelerate recovery, or prevent complications or recurrences. Hospi-
talization should be considered if patients have signs of peritonitis or there is suspicion of complicated diverticulitis.
Inpatient management includes intravenous fluid resuscitation and intravenous antibiotics. Patients with a localized
abscess may be candidates for computed tomography—guided percutaneous drainage. Fifteen to 30 percent of patients
admitted with acute diverticulitis require surgical intervention during that admission. Laparoscopic surgery results
in a shorter length of stay, fewer complications, and lower in-hospital mortality compared with open colectomy. The
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ILLUSTRATION BY RENEE CANNON

Figure 1. Colonoscopic image demonstrating peridiverticular inflam-
mation (thin arrow) and showing multiple blood clots within diver-

ticula (thick arrows).

Acute Diverticulitis

gastrointestinal tract, urologic and gyneco-
logic disorders, functional disorders, and
malignancy (Table 1).

HISTORY AND PHYSICAL EXAMINATION

Patients often present with acute, constant
abdominal pain that is usually in the left
lower quadrant.”” Other possible symptoms
include anorexia, constipation, nausea,
diarrhea, and dysuria.! Patients may have
a history of diverticulosis or diverticuli-
tis. Although patients with diverticulitis
typically have a fever (usually below 102°F
[39°C]), in one study, nine of 62 patients
with acute diverticulitis were afebrile.”
Tachycardia and hypotension may occur
and should raise suspicion for complicated

diverticulitis. On examination, tenderness

only in the left lower quadrant significantly
increases the likelihood of acute diverticu-
litis (positive likelihood ratio = 10.4), as do
a palpable mass and abdominal distention.’

Rebound tenderness, rigidity, and the
absence of peristalsis are not accurate for
diagnosis of acute diverticulitis, but may
suggest peritonitis  (positive likelihood
ratio = 1.6; negative likelihood ratio = 0.4)."
A rectal examination may reveal tender-
ness or a mass if a low-lying pelvic abscess is
present.” Table 2 provides a summary of the
accuracy of signs, symptoms, and laboratory
tests for diagnosis of acute diverticulitis.>*>*
Figure 3 provides an algorithmic approach to
patients with suspected acute diverticulitis.®

Figure 2. (A) Diverticulosis is the presence of diverticula in the absence
of inflammation. (B) Diverticulitis is inflammation of a diverticulum.

component for the development of diverticular disease
because monozygotic twins are twice as likely as dizy-
gotic twins to develop diverticulosis.” Aspirin and non-
steroidal anti-inflammatory drugs increase the risk of
diverticulitis (hazard ratio = 1.2 to 1.7).® Other risk fac-
tors for diverticulitis include increasing age, obesity, and
lack of exercise.!

Diagnosis

Symptom severity, signs of peritonitis, and the patient’s
ability to tolerate oral intake guide diagnostic testing
and clinical management. The differential diagnosis
includes mechanical and inflammatory disorders of the
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LABORATORY STUDIES

Because leukocytosis is present in 55 percent
of patients with acute diverticulitis, a com-
plete blood count should be obtained.? Blood should be
collected for a basic metabolic panel to assess electro-
lytes and renal function. A urinalysis is useful for rul-
ing out urinary tract infection, and a human chorionic
gonadotropin urine test should be considered in pre-
menopausal women to exclude pregnancy, particularly
if antibiotics, imaging, or surgery is being considered.
During the rectal examination, stool should be obtained
for a fecal occult blood test to exclude occult gastroin-
testinal bleeding.

Measurement of C-reactive protein (CRP) should
be considered. When the patient has left lower quad-
rant tenderness and a CRP level greater than 50 mg

American Family Physician 613
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Table 1. Differential Diagnosis of Patients
Presenting with Symptoms of Acute Diverticulitis

Table 2. Accuracy of Signs, Symptoms, and
Tests for the Diagnosis of Acute Diverticulitis

Diagnosis

Features

Indlicator LR+ LR—

Appendicitis

Bowel obstruction

Colorectal cancer
Ectopic pregnancy
Gastroenteritis

Inflammatory
bowel disease

Inguinal hernia

Irritable bowel
syndrome

Ischemic colitis

Nephrolithiasis
Ovarian malignancy

Ovarian torsion

Pancreatitis

Tubo-ovarian
abscess

Urinary tract
infection

Right lower quadrant pain, fever,
anorexia

Abdominal pain, nausea and
vomiting, abnormalities on
abdominal radiography

Weight loss, anemia, gastrointestinal
bleeding

Positive pregnancy test, abdominal or
pelvic pain with vaginal bleeding

Abdominal pain, nausea, vomiting

Diarrhea, weight loss, rectal bleeding,
mucus in stool

Groin pain associated with mass or
swelling, typically more prominent
when the patient coughs

Abdominal spasms relieved with
defecation

Abdominal pain out of proportion to
examination findings and a history
of atherosclerotic cardiovascular
disease

Flank pain, hematuria, nephrolithiasis
on abdominal radiography

Vague and ill-defined symptoms,
abdominal or pelvic pain

Sharp, stabbing pain in lower
abdomen or pelvis with nausea and
vomiting

Epigastric pain with nausea and
vomiting

Pelvic pain, fever, chills, complication
of pelvic inflammatory disease

Abnormal urinalysis, flank pain, fever

per L (476.20 nmol per L) in the absence of vomit-
ing, the likelihood of acute diverticulitis is signifi-
cantly increased (positive likelihood ratio = 18).
However, this simple decision rule has not been pro-
spectively validated. Also, in a series of 247 patients
(of whom 35 percent had a perforation), only about
20 percent with a CRP level less than 50 mg per L had a
perforation, compared with 69 percent with a CRP level
greater than 200 mg per L (1,904.80 nmol per L).'

IMAGING STUDIES

Imaging is not necessary in most patients with mild
symptoms. Abdominal radiography may be helpful in
patients with suspected perforation of a diverticulum,
because it may demonstrate free air. Computed tomog-
raphy (CT), ultrasonography, and magnetic resonance
imaging (MRI) are useful in selected patients to estab-
lish the diagnosis and the extent and severity of disease,

614 American Family Physician
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Signs and symptoms®

Localized tenderness only in LLQ 10.4 0.7
History of LLQ pain 33 0.5
Absence of vomiting 1.4 0.2
History of fever 1.4 0.8
Laboratory tests and imaging

Computed tomography'* 94 0.1
Ultrasonography'>* 9.2 0.09
Magnetic resonance imaging'* 7.8 0.07
C-reactive protein level > 50 mg per L 2.2 0.3

(476.20 nmol per L)°

Combination

LLQ tenderness, the absence of 18 0.65
vomiting, and a C-reactive protein
level > 50 mg per L all present®

LLQ = left lower quadrant, LR+ = positive likelihood ratio; LR— = nega-
tive likelihood ratio.

*—[ R+ relates to positive findings on imaging and LR- relates to
negative findings on imaging.
Information from references 9, and 12 through 14.

and to exclude complications.” Abdominal CT is the test
of choice in patients with suspected diverticulitis.'>"” A
meta-analysis of eight studies involving 684 patients
found the diagnostic accuracy of CT to be excellent, and
CT is the most commonly performed test.'” The most
sensitive CT findings are bowel wall thickening and
fat stranding, and the most specific findings include
abscesses, arrowhead sign, fascial thickening, free air,
inflamed diverticulum, intramural air, intramural
sinus tract, and phlegmon.” A disadvantage of CT is the
potentially harmful effects of ionizing radiation. Table 3
lists the accuracy of CT findings for the diagnosis of
acute diverticulitis.”” Figure 4 includes CT images show-
ing changes characteristic of diverticulitis.

Ultrasonography has good diagnostic accuracy for
diverticulitis compared with CT; however, it is inferior
to CT for estimating the extent of large abscesses and
for evaluating for free air.” The accuracy of ultraso-
nography is suboptimal in patients who are obese and
in patients with overlying gas that may obscure struc-
tures.” Ultrasonography should be considered for preg-
nant women suspected of having diverticulitis to avoid
ionizing radiation.

MRI has good diagnostic accuracy.* Advantages of
MRI include excellent soft tissue detail and the lack of
ionizing radiation. However, MRI takes significantly
longer than CT and may not be acceptable in critically ill
patients.”!* Patients with severe claustrophobia, certain
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Evaluation and Management of Suspected Acute Diverticulitis

Suspect diverticulitis: left lower quadrant pain, tenderness, fever (Table 2)

Perform complete blood count, basic metabolic panel, measurement
of C-reactive protein, urinalysis, human chorionic gonadotropin
urine test, fecal occult blood test, and abdominal radiography

|
’ .

Suspect other diagnosis Suspect diverticulitis

Consider differential Assess severity: mild symptoms, able to tolerate oral intake, and no signs of peritonitis?
diagnosis (Table 1) |

lYes: mild No: moderate
or severe
Outpatient management with clear liquid
diet and follow-up in two to three days
Mild symptoms persist, Moderate to severe symptoms
able to tolerate oral intake, develop, unable to tolerate oral
and no signs of peritonitis intake, or signs of peritonitis
Outpatient management with oral
antibiotics (Table 4), clear liquid diet,
and follow-up in two to three days
A\ l l
Symptoms improve Symptoms persist
\/ \J
Colonoscopy not indicated Admit to hospital, intravenous fluids, intravenous antibiotics (Table 4), no food
Discuss preventive measures or drink, perform imaging (usually computed tomography), and assess severity
Negative imaging findings Imaging diagnostic for Imaging shows peri- Imaging shows large
diverticulitis (Table 3) diverticular abscess abscess, perforation,
or bowel obstruction
Consider differential
diagnosis (Table 1) Percutaneous
drainage of abscess Use clinical scoring system to

| predict mortality in patients
with peritonitis (Table 5)

'

Assess symptoms Surgical consultation

Continue conservative management

|
' :

Symptoms improve Symptoms persist

Repeat imaging

Consider follow-up colonoscopy

in four to six weeks Surgical consultation
Discuss preventive measures

_____________________________________________________________________________________________________________________________________________|
Figure 3. Algorithmic approach to patients with suspected acute diverticulitis.

Adapted with permission of Wiley, Inc. Wilkins T, Coffin J, Holmes K. Diverticulitis. In: Ferenchick G, French L, eds. Essential Evidence Plus. Hoboken, N.J.:
John Wiley & Sons, copyright © 2011.
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Acute Diverticulitis

Table 3. Accuracy of Computed Tomography Findings

for the Diagnosis of Acute Diverticulitis

Sensitivity  Specificity

types of surgical clips, metallic fragments, or Finding (%) (%) LR+ LR-
cardiac pacemakers cannot undergo MRI. el g 50 100 100 0.50
COLONOSCOPY Inflamed diverticulum 43 100 86 0.57

Free air 30 100 60 0.70
Colonoscopy is contraindicated in acute Arrowhead sign* 16 100 3 0.84
diverticulitis, but historically was recom- Free fluiid) 45 97 15 0.57
mended to be performed four to six weeks Bowel wall thickening 96 91 11 0.04
after resolution of acute diverticulitis to Fat stranding 95 90 95 0.06
confirm the diagnosis and to exclude other Abscess 8 99 8.0 0.93
causes (e.g., colorectal cancer). A retrospec- Phlegmon 4 100 8.0 0.96
tive cohort study of 1,088 patients with left- Intramural air 99 4.0 0.97
sided diverticulitis diagnosed by CT found Intramural sinus tract 2 100 4.0 0.98
an increased risk of colorectal cancer in Diverticulum 91 67 2.8 0.13

patients with an abscess (odds ratio [OR] =7)
or fistula (OR = 18) found on CT."* However,
another retrospective longitudinal study
of 292 patients suggested that colonoscopy
is unnecessary in uncomplicated diver-
ticulitis.” Therefore, colonoscopy is recom-
mended four to six weeks after resolution of
symptoms in patients with complicated dis-
ease or for another indication, such as age-
appropriate screening.

Treatment

Although most patients (94 percent) can be
treated on an outpatient basis, a retrospective
analysis of 693 patients found that women
(OR = 3.1) and those with free fluid on CT
(OR = 3.2) are at higher risk of outpatient
treatment failure.”” Outpatient management
has traditionally consisted of a clear liquid
diet, oral broad-spectrum antibiotics, and
follow-up in two to three days.? Outpatient
management with rest and fluids is effective
for patients with mild diverticulitis.?

The decision to hospitalize a patient with
uncomplicated diverticulitis depends on
several factors, including the patient’s abil-
ity to tolerate oral intake, severity of illness,
comorbidities, and outpatient support sys-
tems.? Hospitalization should be considered
if patients have signs of peritonitis or there
is suspicion of complicated diverticulitis.
Inpatient management includes no food or
drink by mouth, intravenous fluid resuscita-
tion (normal saline or lactated Ringer solu-

LR+ = positive likelihood ratio; LR— = negative likelihood ratio.

*—Defined as focal colonic wall thickening with arrowhead-shaped lumen pointing

to inflamed diverticula.

Information from reference 17.

Figure 4. Computed tomography with oral contrast media showing
changes characteristic of diverticulitis. (A) Sigmoid diverticula with
and without contrast media (arrows), with associated thickening of
bowel wall. (B) Extensive segment sigmoid diverticulitis (arrows) dem-
onstrating multiple diverticula with pericolonic inflammation.

tion), and intravenous antibiotics.? Clinical
improvement is expected within two to four
days and includes decreasing fever, leukocy-
tosis, and pain.? A randomized controlled
616 American Family Physician
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Acute Diverticulitis

Table 4. Primary and Alternative Antibiotic Regimens for the Treatment of Acute Diverticulitis

Setting

Regimen

Primary

Alternative

Outpatient (mild)

Not recommended in mild, uncomplicated diverticulitis; recent trials suggest that taking no antibiotics is an

option with appropriate follow-up?3

Outpatient Trimethoprim/sulfamethoxazole DS, 160/800 mg orally
(mild, but with every 12 hours
persistent or or
worsening Ciprofloxacin (Cipro), 750 mg orally every 12 hours, or
R p (Cipro), g orally every )

Inpatient (mild to

levofloxacin (Levaquin), 750 mg orally every 24 hours,
plus metronidazole (Flagyl), 500 mg orally every six hours

Piperacillin/tazobactam (Zosyn), 3.375 g IV every six hours

Amoxicillin/clavulanate extended release
(Augmentin XR), two 1,000/62.5-mg tablets
orally every 12 hours

or

Moxifloxacin (Avelox), 400 mg orally every
24 hours

Ciprofloxacin, 400 mg IV every 12 hours, or

moderate) or 4.5 g IV every eight hours
or
Ticarcillin/clavulanate (Timentin), 3.1 g IV every six hours
or
Ertapenem (Invanz), 1 g IV every 24 hours
or
Moxifloxacin, 400 mg IV every 24 hours
Severe (life- Imipenem/cilastatin (Primaxin), 500 mg IV every six hours
threatening) or

Meropenem (Merrem), 1 g IV every eight hours

or

levofloxacin, 750 mg IV every 24 hours, plus
metronidazole, 500 mg IV every six hours or
1 g1V every 12 hours

or

Tigecycline (Tygacil), 100 mg IV first dose, then
50 mg IV every 12 hours

or
Moxifloxacin, 400 mg IV every 24 hours

Ampicillin, 2 g IV every six hours, plus
metronidazole, 500 mg IV every six hours,
plus ciprofloxacin, 400 mg IV every 12 hours,
or levofloxacin, 750 mg IV every 24 hours

or

Doripenem (Doribax), 500 mg IV every eight hours

Ampicillin, 2 g IV every six hours, plus
metronidazole, 500 mg IV every six hours,
plus amikacin, gentamicin, or tobramycin

IV = intravenously.

Information from references 22 through 24.

trial including 50 patients found that starting oral anti-
biotics after clinical improvement with intravenous anti-
biotics resulted in shorter hospitalizations, greater cost
savings, and no increased risk of recurrence compared
with longer treatment with intravenous antibiotics.?

ANTIBIOTIC THERAPY

The usual practice in the United States for the treatment
of diverticulitis includes broad-spectrum antibiotics
against gram-negative rods and anaerobic bacteria
(Table 4).*** However, evidence supporting their use
in uncomplicated diverticulitis is lacking. A study ran-
domized 623 patients to antibiotics or placebo and found
that antibiotic therapy for uncomplicated diverticulitis
did not accelerate recovery, prevent complications, or

May 1, 2013 * Volume 87, Number 9
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prevent recurrence.” This finding was corroborated by
a Cochrane review of three randomized trials.** A small
randomized controlled trial with 79 patients found that
oral antibiotics are as effective as intravenous antibiotics
for uncomplicated diverticulitis (oral and intravenous
regimens used were ciprofloxacin [Cipro] and metro-
nidazole [Flagyl]).” Patients who do not improve with
medical management may have complicated diverticuli-
tis, and additional imaging should be performed.

Complicated Diverticulitis

Patients with a localized abscess may be candidates for
CT-guided percutaneous drainage, a procedure that
does not increase the risk of recurrent diverticulitis.?
Patients at increased risk of colonic perforation include

American Family Physician 617
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Acute Diverticulitis

immunocompromised patients and patients taking
nonsteroidal anti-inflammatory drugs, corticosteroids,
or chronic opioid analgesics.**” Although the rates of
abscess increased from 5.9 percent in 1991 to 9.6 percent
in 2005, the rates of perforation remained unchanged.?
A prospective study of 626 women with diverticulitis
found that being overweight (relative risk = 1.3), obese
(relative risk = 1.3), or physically inactive (relative
risk = 1.4) increased admissions secondary to diverticu-
litis, and women who were obese had a twofold increased
risk of complicated diverticulitis (relative risk = 2.0).%
The Mannheim Peritonitis Index is a validated mea-
sure based on age, sex, presence of organ failure, malig-
nancy, and duration of peritonitis to predict mortality in
patients with perforation. It should be used to stratify a
patient’s risk before surgery (Table 5).*° Other complica-
tions requiring surgical consultation include phlegmon,
fistula, and obstruction.

SURGICAL THERAPY

Fifteen to 30 percent of patients admitted with acute
diverticulitis require surgical intervention during that
admission.? A large retrospective analysis of discharges
in the United States from 1991 through 2005 found a
significant decline in colectomies for uncomplicated
diverticulitis (17.9 percent in 1991 to 13.7 percent in
2005; P <.0001) and complicated diverticulitis (71 per-
cent in 1991 to 56 percent in 2005; P < .0001).?® Surgi-
cal options include laparoscopic or open approaches for
drainage, washout, or resection. Laparoscopic surgery
results in a shorter length of stay, fewer complications,
and lower in-hospital mortality compared with open
colectomy.” Emergency colectomy is associated with
significant morbidity (e.g., pneumonia [25 percent],
respiratory failure [15 percent], myocardial infarction
[12 percent]) and
increased mortal-
ity in older per-
sons.” A systematic
review of 54 stud-
ies concluded that
resection with pri-
mary anastomosis
in selected patients is a safe alternative to the traditional
multistage procedure (Hartmann procedure).”

Risk factors for diverticulitis
include use of nonsteroidal
anti-inflammatory drugs,
increasing age, obesity,
and a sedentary lifestyle.

Recurrent Diverticulitis

Patients who present with symptoms consistent with
recurrent diverticulitis warrant a complete evaluation.
Studies have shown recurrence rates of diverticuli-
tis from 9 to 36 percent. In a large retrospective study

618 American Family Physician
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Table 5. Mannheim Peritonitis Index: Clinical
Scoring System to Predict Mortality in Patients
with Peritonitis

Risk factor Score
Organ failure 7
Diffuse peritonitis 6
Age older than 50 years 5
Female sex 5
Malignancy 4
Origin of sepsis not colonic 4
Preoperative duration of peritonitis > 24 hours 4
Exudate

Fecal 12

Cloudy, purulent 6

Clear 0

Total:
Mortality

Score rate (%)

0to5 0

6to 13 20
14 to 21 13

22t0 29 26
30 to 39 64

Adapted with permission from Biondo S, Ramos E, Fraccalvieri D,
Kreisler E, Ragué JM, Jaurrieta E. Comparative study of left colonic
Peritonitis Severity Score and Mannheim Peritonitis Index. Br J Surg.
2006,93(5):617.

involving 3,165 patients treated for diverticulitis with a
mean follow-up of nine years, 9 percent had one recur-
rence and 3 percent had more than one recurrence after
initial nonoperative management.*

A retrospective study analyzing 954 consecutive
patients with diverticulitis found the five-year recur-
rence rate was 36 percent, with 3.9 percent of patients
having a complicated recurrence including abscesses,
fistula, or free perforation.* Age 50 years or older was
associated with lower risk of recurrent diverticuli-
tis (12.2 percent) compared with age younger than
50 years (16.2 percent), with a hazard ratio of 0.68
(95% confidence interval, 0.53 to 0.87).% A modeling
analysis found that the most cost-effective approach was
to perform surgery only after the third episode of acute
uncomplicated diverticulitis requiring hospitalization,
but the decision to proceed to surgery should be indi-
vidualized and based on patient preference, comorbidi-
ties, and lifestyle.”

Volume 87, Number 9 * May 1, 2013
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Acute Diverticulitis

Evidence
Clinical recommendation rating References
Abdominal computed tomography is the test of choice in patients with suspected diverticulitis. C 12,17
Colonoscopy is unnecessary in patients with uncomplicated diverticulitis. C 18, 19
Outpatient management with rest and fluids is effective for patients with mild diverticulitis. C 2
Inpatient management is recommended in patients with moderate to severe diverticulitis. C 2
Broad-spectrum antibiotics covering gram-negative rods and anaerobic bacteria should be used in C 22
patients with complicated diverticulitis.
Antibiotics may not be necessary in patients with uncomplicated diverticulitis who are being treated B 23,24
in the outpatient setting.
Computed tomography—guided percutaneous drainage of abscesses should be considered in patients  C 26
with diverticulitis.
In patients with diverticulitis, laparoscopic surgery results in a shorter length of stay, fewer C 31
complications, and lower in-hospital mortality compared with open colectomy.
There is no evidence that avoiding nuts, corn, or popcorn decreases the risk of diverticulosis or B 40
diverticular complications, such as diverticulitis.
A = consistent, good-quality patient-oriented evidence, B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.
Prevention

Interventions to prevent recurrences of diverticulitis
include increased intake of dietary fiber, exercise, and,
in persons with a body mass index of 30 kg per m? or
higher, weight loss.**® Counseling for smoking cessa-
tion is recommended because smoking is associated with
an increased incidence of complicated diverticulitis and
less favorable outcomes (e.g., surgery at a younger age,
higher risk of recurrence).” Evidence from a prospective
cohort study of 47,228 men in the United States found no
evidence that avoiding nuts, corn, or popcorn decreases
the risk of diverticulosis or diverticular complications,
such as diverticulitis.*® A small prospective study found
that mesalamine and Lactobacillus casei are effective in
preventing recurrence.*’ A meta-analysis of four ran-
domized controlled trials with 1,660 patients who had
experienced at least one episode of diverticulitis found
that rifaximin (Xifaxan) plus fiber provided one year of
complete symptom relief (number needed to treat = 3)
and fewer complications (number needed to treat = 59)
compared with fiber alone.*

Data Sources: A PubMed search was completed in Clinical Queries
using the key terms diverticulitis, diverticulosis, diverticular disease,
pathogenesis, diagnosis, and treatment. The search included meta-
analyses, randomized controlled trials, clinical trials, and reviews. We
also searched the Agency for Healthcare Research and Quality evidence
reports, Clinical Evidence, the Cochrane database, Essential Evidence
Plus, the National Guideline Clearinghouse database, and DynaMed.
Search date: April 15, 2012.
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