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Abstract: Diverticular disease is highly prevalent in the Western world, placing an increased bur-
den on healthcare systems. This review clarifies the consensus in the literature on the disease’s
classification, etiology, and management. Diverticular disease, caused by sac-like protrusions of
colonic mucosa through the muscular colonic wall, has a varied disease course. Multiple theories
contribute to our understanding of the etiology of the disease, with pathogenesis affected by age,
diet, environmental conditions, lifestyle, the microbiome, genetics, and motility. The subtypes of
diverticular disease in this review include symptomatic uncomplicated diverticular disease, seg-
mental colitis associated with diverticulosis, and uncomplicated and complicated diverticulitis. We
discuss emerging treatments and outline management options, such as supportive care, conservative
management with or without antibiotics, and surgical intervention.

Keywords: diverticular disease; uncomplicated diverticulitis; complicated diverticulitis; segmental
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1. Introduction and Epidemiology

Diverticular disease and its complications remain a significant global burden on
healthcare systems [1]. It is one of the most common gastrointestinal conditions among
inpatients and outpatients in industrialized nations [1,2]. In such nations, diverticulosis
of the sigmoid colon has prevalence rates between 5–70%, based on age and diagnostic
modality [3,4]. Furthermore, colonic diverticulosis is the most common finding during
routine colonoscopy [5], and in 2010, it was the eighth most common outpatient diagnosis
in the United States, with 2,734,119 total outpatient visits [1].

The lifetime risk of diverticulitis in a person with diverticulosis, diagnosed based on
colonoscopy or computed tomography (CT), is about 5% [2,5,6]. Even so, given that more
than 50% of Americans over the age of 60 years have diverticulosis, diverticulitis is highly
prevalent [2]. In 2012, it was estimated that diverticulitis alone accounted for 216,650 hospi-
tal admissions [1]. Furthermore, the incidence of diverticulitis is rising, with an increase of
26% in admissions for diverticulitis from 1998 to 2005 [3]; another study showed an increase
of 26.8% for emergency room visits for diverticulitis from 2006 to 2013 [7]. In addition, the
mean cost of these emergency room visits rose from $3061 to $4765 from 2006 to 2013, and
this was adjusting for inflation [7]. The financial impact of diverticulitis is considerable,
with hospital admissions costing an aggregate of $2.2 billion [1].

In this review article, we discuss emerging understandings of the etiology and man-
agement of diverticular disease. There are many contradictory findings in the literature,
and this review highlights these controversies in order to best inform the reader. We offer a
unique perspective from physicians across various specialties, including gastroenterology,
pathology, surgery, and radiology, to enhance our review.
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2. Definitions and Presentation

Diverticular disease is characterized by sac-like protrusions of the colonic wall. Left-
sided colonic diverticula are more common in the West and are characterized by herniation
of the mucosa through the muscularis propria at weak points in the wall where the vasa
recti supply the mucosa and submucosa (Figure 1) [1,8,9]. Right-sided diverticula are
generally true diverticula, more common in Asian countries, and herniate through all of
the layers of the colon wall. For the purposes of this review, we will focus on left-sided
“pseudo”-diverticula [4,10].
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Figure 1. Diverticulosis: Hematoxylin and eosin (H&E) stain shows the colonic mucosa (**) and
submucosa (*) protruding through the muscularis propria in the sigmoid colon (H&E, ×15).

Diverticular disease can be classified on a continuum from diverticulosis to diverti-
culitis, with symptoms, inflammation, and complications largely affecting where on this
continuum the disease exists. We describe the presentation and management for diverticu-
losis, symptomatic uncomplicated diverticular disease (SUDD), segmental colitis associated
with diverticulosis (SCAD), and acute uncomplicated and complicated diverticulitis. See
Table 1 for a summary overview of the location, epidemiology, presentation, diagnosis,
pathogenesis, and management of each subtype.

Table 1. Summary overview of SCAD, SUDD, complicated diverticulitis, and uncomplicated diverticulitis.

SCAD SUDD Uncomplicated
Diverticulitis

Complicated
Diverticulitis

Location Sigmoid colon [11] Nonluminal [12] Bowel wall and
surrounding tissue [13]

Bowel wall and
surrounding tissue [13]

Epidemiology
Male > female,
mean age
65 years [12]

Male = female [12]
Male > female in young
patients, female > male in
older patients [14]

Male > female in young
patients, female > male in
older patients [14]

Presentation
Rectal sparing
diverticular
colitis [15]

Asymptomatic
Thickening of colon wall
and peri-colonic
inflammatory changes [15]

Abscess, peritonitis,
obstruction, stricture,
and/or fistula [2,15]

Diagnosis
Endoscopy,
confirmation with
biopsy [12]

Clinical: persistent
abdominal pain without
acute symptoms of
diverticulitis [12,16]

Clinical and/or computed
tomography (CT) scan of
abdomen and pelvis with
contrast [15]

Clinical and/or computed
tomography (CT) scan of
abdomen and pelvis with
contrast [15]
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Table 1. Cont.

SCAD SUDD Uncomplicated
Diverticulitis

Complicated
Diverticulitis

Pathogenesis

• Alterations in colonic
microbiome,
particularly a
decrease in
Akkermansia [2]

• Low-grade chronic
inflammation [6]

• “Traumatic” theory
suggests that
diverticulitis onset is
the result of an acute
inflammation due to
traumatic damage to
a diverticulum [16,17]

• “Ischemic” theory
suggests that colonic
motility is the cause
for diverticulitis
onset [16,17]

• Alterations in colonic
microbiome [2]

• Genetic
predisposition [18]

• “Traumatic” theory
suggests that
diverticulitis onset is
the result of an acute
inflammation due to
traumatic damage to
a diverticulum [16,17]

• “Ischemic” theory
suggests that colonic
motility is the cause
for diverticulitis
onset [16,17]

• Alterations in colonic
microbiome [2]

• Genetic
predisposition [18]

Management

• Antibiotics,
salicylates, or
combination
of the two +
high-fiber
diet [11]

• Bowel rest, clear
liquid diet [6]

• Clear liquid diet +/−
antibiotics during
acute phase [6,15], for
recurrent or
smoldering
diverticulitis or
significant decrease in
quality of life, elective
surgery [19]

• Operative regimen

2.1. Asymptomatic Diverticulosis

Asymptomatic diverticulosis is characterized by silent diverticula. It is frequently an
incidental finding in patients undergoing imaging or endoscopy for other indications [1].
Histologically, asymptomatic diverticulosis shows non-inflamed colonic mucosa and sub-
mucosa protruding through the muscularis propria into the adventitia (subserosa) of the
bowel wall (Figure 1). About 25% of people with asymptomatic colonic diverticulosis will
experience an episode of symptomatic diverticular disease, and up to 5% will have an
episode of acute diverticulitis, with or without complications [20,21].

2.2. Diverticular Bleeding

Diverticular bleeding is lower-gastrointestinal bleeding resulting from the rupture of
diverticula-associated arteries [22]. Diverticular bleeding is considered a complicated form
of diverticulosis. It presents as painless, intermittent, and often large-volume bleeding with
left-sided bleeding bright-red and right-sided bleeding dark or melanotic [23]. It is not
usually associated with diverticulitis [8].

2.3. Symptomatic Uncomplicated Diverticular Disease

SUDD is defined as chronic diverticulosis with associated chronic abdominal pain
in the absence of acute symptoms of diverticulitis, overt colitis, or any leukocytosis. It
develops in approximately 20% of patients with diverticulosis [1,24,25]. SUDD is diagnosed
in patients with chronic diarrhea, crampy abdominal pain, and intermittent hematochezia
in addition to inflammation seen via a colonoscopy and chronic inflammatory changes seen
on a biopsy of the diverticulum [12]. Approximately 10–25% of patients with SUDD may
develop acute diverticulitis [24].
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2.4. Segmental Colitis Associated with Diverticulosis

SCAD is characterized by nonspecific segmental inflammation in the sigmoid colon
surrounded by multiple diverticula [4,11,12,25]. The initial presentation is often rectal
bleeding and in some, diarrhea or abdominal pain [12]. SCAD is typically benign and
self-limited [4]. SCAD differs from diverticulitis because the individual diverticula are
not involved; histologically, this shows inflammation within the interdiverticular mucosa
rather than the diverticular orifices [4,12]. Additionally, a chronic active colitis pattern of
injury with crypt distortion and cryptitis is seen on histology (Figure 2). Its prevalence
varies between 1.15% and 11.4% among those diagnosed with diverticular disease [11].
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Figure 2. Diverticular Disease Associated Colitis, a.k.a. Segmental Colitis Associated with Diver-
ticulosis (SCAD): H&E stain shows chronic active colitis (inset) in a segment of sigmoid colon with
diverticular disease (Circle) (H&E, ×15).

2.5. Diverticulitis

Acute diverticulitis is inflammation of a diverticulum [1,9,26]. It can be further sub
classified into complicated and uncomplicated disease, depending on the presence or
absence of perforation (respectively) [9].

Histologically, diverticulitis shows inflammation of the diverticular pouch with or
without mucosal ulceration. When the diverticular pouch is ruptured, subserosal abscess
can form (Figure 3). Computed Tomography (CT) with intravenous (IV) contrast is the
imaging modality of choice to evaluate for acute diverticulitis and its complications [27].
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Figure 3. Diverticulitis: H&E stain shows a diverticulum (circle) with acute inflammation and abscess
formation in the peri colonic adipose tissue in the sigmoid colon (H&E, ×25).

2.6. Uncomplicated Diverticulitis

Most patients (~90%) will have uncomplicated diverticulitis, characterized by localized
inflammation limited to the colonic wall and surrounding tissue. Patients present with
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fever, abdominal pain, and/or leukocytosis [4,26]. On CT imaging, there is evidence of
inflammatory stranding within the peridiverticular fat without evidence of free air or an
adjacent fluid collection (Figure 4).
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Figure 4. Acute uncomplicated sigmoid diverticulitis. Axial CT image through the pelvis with oral
and IV contrast. There is extensive sigmoid diverticulosis. There is inflammatory stranding within the
fat (yellow arrow), which is centered on a sigmoid diverticulum (black arrow). There is no evidence
for free air or adjacent fluid collection.

2.7. Complicated Diverticulitis

Complicated diverticulitis is defined as diverticulitis associated with localized or
generalized perforation, localized or distant abscess, fistula, stricture, or obstruction [4,6,26].
Complications of diverticulitis occur in approximately 12% of patients; the most common
complication is phlegmon or abscess, followed by peritonitis, obstruction, and fistula [2].

Acute complicated diverticulitis has been further subclassified in the surgical literature
using the Hinchey Classification. Developed by Hinchey et al. in 1978 and later modified
with the widespread usage of CT scanning (see Table 2), the Hinchey classification divides
acute complicated diverticulitis into four categories based on whether the perforation
is localized or not [28–30]. Classes I and II, a pericolic abscess or phlegmon (Figure 5)
and distant pelvic intra-abdominal or retroperitoneal abscess, respectively, do not cause
peritonitis or hemodynamic changes. Hinchey classes III and IV, generalized purulent and
feculent peritonitis, respectively, often do. The modified Hinchey classification is a helpful
adjunct to determine management, with purulent and fecal peritonitis (classes III-IV) most
likely to lead to surgery [4,19].

Table 2. Hinchey Classification and Modified Hinchey Classification.

Hinchey Classification [28] Modified Hinchey Classification [4,29,31]

I—Pericolic abscess or phlegmon Ia—Confined pericolic abscess

Ib—Confined pericolic phlegmon

II—Pelvic, abdominal, or retroperitoneal
abscess

II—Distant pelvic, intra-abdominal, or
retroperitoneal abscess

III—Generalized purulent peritonitis III—Generalized purulent peritonitis

IV—Generalized fecal peritonitis IV—Fecal peritonitis
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and a stenosing inflammatory sigmoid mass [9]. A fistula develops associated with diver-
ticulitis when a fistulous tract, or connection, forms between the affected colon and an-
other organ, whether that is the bladder, vagina, uterus, skin, or another part of the intes-
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Figure 5. Acute sigmoid diverticulitis complicated by peridiverticular abscess. Axial CT with IV
contrast through the pelvis. There is a rim-enhancing collection of fluid and air along the medial wall
of the sigmoid colon (yellow arrow), compatible with abscess. This also abuts the appendix (black
arrow), with possible fistulous communication.

CT scanning can show complicated disease as a peridiverticular mesenteric inflamma-
tory reaction (Hinchey Ib) or microperforation with adjacent extraluminal air (Figure 6).
Contrast is also helpful to evaluate for potential abscess (Hinchey Ia or II), where rim-
enhancement will be seen (Figure 5).
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Figure 6. Microperforation. Axial CT image through the pelvis with IV contrast. There is a small
amount of extraluminal air (yellow arrow) along the medial wall of the sigmoid colon, without
evidence for abscess. There is adjacent inflammation related to acute diverticulitis.

The inflammatory reaction may progress to pericolic and mural phlegmonous infiltra-
tion as well as sealed perforation, free perforation, abscess, fistula (Figures 5 and 7a,b), and
a stenosing inflammatory sigmoid mass [9]. A fistula develops associated with divertic-
ulitis when a fistulous tract, or connection, forms between the affected colon and another
organ, whether that is the bladder, vagina, uterus, skin, or another part of the intestine (see
Figures 5 and 7a,b) [8,31]. These patients are often diagnosed clinically, with pneumaturia
or a urinalysis growing gut microorganisms (colovesical fistula); foul-smelling vaginal
discharge or air and stool from the vagina (colovaginal or colouterine fistula); presence of
an enterocutaneous fistula with purulence or stool from the abdominal wall (colocutaneous
fistula); or are asymptomatic or with vague abdominal symptoms (coloenteric fistula).
On CT, enhancement is also seen along fistulous tracts, making them more conspicuous
(Figure 7a). Retrograde opacification of the bladder during a cystogram (Figure 7b) or colon
with rectal contrast may also be helpful to define fistulas [27].
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Figure 7. (a). Coronal CT image through the pelvis with IV contrast. There is segmental wall
thickening of the sigmoid colon (yellow arrow) with multiple diverticulae. There is contiguous soft
tissue density with the superior wall of the bladder (black arrow), suggestive of colovesicular fistula.
(b). Axial image from CT cystogram. The bladder has been filled with contrast via Foley catheter.
Tract is confirmed between the bladder and sigmoid colon (yellow arrow). There is also a large
bladder diverticulum (black arrow).

Patients with stricture may present with obstruction, as the lumen of the colon narrows
from the inflammatory reaction associated with diverticulitis. Patients typically have
worsening constipation in the setting of long-standing diverticulitis. This can be seen as a
dilated colon proximal to the stricture on CT scan [8]. For these patients, it is important
to differentiate between a stricture from diverticulitis or from colorectal cancer, and they
require a colonoscopy 6–8 weeks after the acute episode or resection (if the patient was
treated with surgery) [4].

A subset of patients have ongoing or smoldering diverticulitis, defined as ongoing
diverticulitis (pain with leukocytosis or inflammatory markers, fever, or CT evidence of
inflammation) despite antibiotic treatment or exacerbations after cessation of treatment [2].

3. Etiology

Though still widely debated, the underlying pathological mechanisms that result in
the formation of colonic diverticula and the subsets of diverticular disease are likely due to
complex interactions among age, colonic motility, diet, colonic microbiota, genetic factors,
and changes in colonic structure [1,6,10,16].

3.1. Risk Factors

Diet, lifestyle, and medications all play a role in the risk factors for diverticulitis [2,15].
Western dietary patterns, including diets high in red meat, fat, and refined grains, have
been widely shown to increase the risk of diverticulitis [2]. A prospective cohort study of
47,888 men in the U.S. and the risk of diverticular complications (after adjustment for age,
energy-adjusted total fat intake, and physical activity) found a positive association among
high red meat, high-fat diets, and the risk of diverticular complications when compared
with a low red meat, low-fat diet [12].

Although now widely contested (see Table 3) [32], a high-fiber diet has long been
thought to play a major role in prevention of diverticular disease [33,34]. This observation
was first made by Burkitt and Painter in 1971, who hypothesized that a high-fiber diet
would facilitate a shorter transit time through the colon [33,34]. However, several studies
have suggested no causative relationship exists between fiber and the disease’s develop-
ment [4,6,34,35]. Similarly, nuts and seeds, once thought to exacerbate diverticulitis, do not
appear to increase the risk [2].
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Table 3. Controversial management issues in the treatment of diverticular disease.

For Intervention Against Intervention

High-fiber diets

• A diet high in fruit, vegetables, and
whole grains reduce the risk of
diverticulitis [2,33,36]

• Higher intake of fiber is associated
with a decreased risk of diverticular
complications [37]

• Substitution of poultry or fish for
one serving of unprocessed red
meat per day is associated with a
decreased risk of diverticulitis [37]

• Guidelines recommend high fiber
fruits, vegetables, whole grains, and
legumes only in patients with a
history of acute diverticulitis to
reduce the risk of recurrence [34]

• No increased risk of diverticulosis
associated with a low-fiber diet [35]

• No association found between nut,
corn, or popcorn consumption and
diverticulitis or diverticular
bleeding [12]

Antibiotic use in the treatment of
uncomplicated diverticulitis

• Advised in those with Hinchey
Class II or higher,
immunosuppressed patients, those
with comorbidities, refractory
symptoms or vomiting, CRP >140
mg/L or baseline white blood cell
count > 15 × 109 cells per liter
[15,19]

• Should be used selectively, rather
than routinely, in
immunocompetent patients [2,4,15]

• Meta analysis of ~2200 patients
illustrated no significant difference
in clinical outcomes between
patients with acute uncomplicated
diverticulitis treated with antibiotics
versus those who did not [38]

Elective surgery [19]

• Recurrent symptoms, poor quality
of life secondary to symptoms of
diverticulitis, complicated
diverticulitis treated conservatively
(especially with abscess >3–5 cm)

• Uncomplicated diverticulitis
without sequelae of symptoms

• Uncomplicated
• Poor surgical candidate, multiple

comorbidities, malnutrition,
immunosuppression

Urgent/emergent surgery [19]

• Hemodynamically unstable patient,
diffuse clinical peritonitis, those
with complicated diverticulitis and
immunocompromised, those
complicated diverticulitis failing
conservative management

• If bowel rest, IV antibiotics, and IV
fluid resuscitation, +/−
percutaneous drainage, improves
symptoms of complicated
diverticulitis

Type of surgery—primary anastomosis
+/− diverting loop ileostomy (vs
Hartmann’s procedure) [4]

For primary anastomosis

• Less comorbid ostomy reversal
surgery or no ostomy reversal
surgery required

• Fewer stoma-related comorbidities
• If stoma is present, higher rates of

reversal

Against primary anastomosis

• Concern for post-operative leak
• Hemodynamically unstable patients

should not undergo primary
anastomosis

Obesity, particularly central obesity, and smoking have been associated with an in-
creased risk in diverticulitis [2].

People living in areas with low exposure to ultraviolet light or in rural areas were
found to have a higher risk of diverticulitis-associated hospitalizations than people living
in areas with high ultraviolet light exposure [21].

The use of nonsteroidal anti-inflammatory drugs (NSAIDs), steroids, and opioids has
been found to increase the risk of diverticulitis and diverticular bleeding [2,4,12,21,22].
Though the mechanism by which they increase risk is not well understood, it has been
proposed that NSAIDs may induce mucosal damage through reduced prostaglandin syn-
thesis [21]. Immunosuppressive regimens are thought to increase the risk of diverticulitis
due to impaired healing that may contribute to perforation [2]. Opioids affect gut motility,



Gastroenterol. Insights 2022, 13 334

thereby potentially increasing the risk of diverticula formation. Additionally, several medi-
cations have been shown to potentially decrease the risk of diverticulitis including statins,
calcium channel blockers, and metformin, but further studies are necessary to confirm
these findings [2].

3.2. Pathogenesis

Diverticulitis is likely due to chronic inflammation, especially considering that many
of its risk factors, such as obesity, lack of exercise, and consuming a processed-grain, high
red meat diet are associated with systemic inflammation [2]. Diverticulitis has also been
associated with an increased expression of matrix metalloproteinases and histamine, both
of which are markers of intestinal inflammation [2]. While the debate has been ongoing,
several theories have endured [16,17].

The “traumatic” theory suggests that the onset of diverticulitis is the result of an
acute inflammation due to traumatic damage to a diverticulum [16,17]. Increased pres-
sure within the colon is thought to push fecaliths into the diverticula, particularly large
diverticula [16,17]. In doing so, the trapped stool erodes the mucosa of the diverticular sac,
resulting in impaction, abrasion, inflammation, and potential bacterial overgrowth [16,17].
Additionally, if the proliferating bacteria breach the mucosal wall, the resulting waste and
gas production may lead to bowel perforation [16,17]. Alternatively, damage from the
trapped fecalith may irritate the mucosa with local inflammation, followed by vascular
congestion and further obstruction, similarly resulting in stool trapping and bacterial over-
growth [17]. The “traumatic” theory may describe the general sequence of events that
cause acute diverticulitis in older patients, as they have larger diverticula that are more
likely to be obstructed by fecaliths [16].

The “ischemic” theory suggests that colonic motility, rather than fecal entrapment,
causes diverticulitis [16,17]. The ischemic process is thought to be triggered by a long-
lasting or potentially recurrent contractile impulse of the colon, resulting in persistent
compression of the vasa recta at the diverticular neck and subsequent ischemia and mi-
croperforation [16,17]. This theory is supported by findings that patients with diverticular
disease may have increased sensitivity to cholinergic denervation and thus excessive con-
tractile impulses in the diverticular wall [16,17]. This may explain the potential cause of
diverticulitis in younger patients, in whom colonic diverticula and fecalith entrapment is
far less likely [16,17]. This theory has also been suggested as a potential mechanism for the
development of SUDD, in which abdominal pain, potentially due to sustained contraction
of the bowel wall, is present without acute symptoms of diverticulitis [16].

Studies have identified that the composition of colonic microbiota differs in patients
with diverticular disease in comparison to those without [2,39]. Many of these studies have
focused on the microbiota in patients diagnosed with SUDD; findings have suggested a
decrease in bacteria that produce short-chain fatty acids (SCFAs) as well as a decrease in
Akkermansia, which is a mucin-degrading bacteria that suppresses inflammation [2]. SCFAs
supply the colonic epithelium as the primary energy source as well as increase mucus and
antimicrobial peptide production, thus mediating immune homeostasis, further contribut-
ing to the theory of chronic inflammation [2]. Because there are significant differences in the
diagnosis and presentation of SUDD and diverticulitis, these findings cannot be extrapo-
lated to that of diverticulitis [2]. Even so, changes in the intestinal microbiome, particularly
regarding bacteria involved in SCFA metabolism, are associated with the development of
diverticulitis and symptoms associated with diverticulosis, such as SUDD [2,39].

Given the variation in theories of pathogenesis and onset, it seems critical to un-
derstand a genetic basis for the development of diverticular disease. The heritability of
diverticular disease was estimated to be 53% in a Danish twin cohort and 40% in a Swedish
study [21,40,41]. Furthermore, recent genome-wide association (GWAS) studies suggest
that diverticular disease is primarily a disorder of the intestinal neuromuscular function,
with impaired mesenteric vascular smooth muscle function and impaired connective fiber
support [21]. In one retrospective GWAS of 28,000 patients admitted to a hospital with
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diverticular disease, 42 risk loci were identified [2,18]. These risk loci contained genes
involved in immune regulation, maintenance of the extracellular matrix, cell adhesion,
membrane transport, and intestinal motility [2,18]. These findings support the need to
further understand underlying genetic mechanisms for the development of disease.

4. Management
4.1. Symptomatic Uncomplicated Diverticular Disease

Management of SUDD attempts to control symptoms, with the goal of preventing
recurrences and avoiding the development of diverticulitis and other complications [24].
Current evidence suggests that rifaximin and mesalamine are beneficial in treating SUDD
symptoms [24,25]. Fiber supplementation is still recommended despite a lack of recent
evidence to support this use [24,25]. Studies have investigated the use of probiotics for
the treatment of SUDD, although definitive evidence for its efficacy has not yet been
established [25].

4.2. Segmental Colitis Associated with Diverticulosis

There are currently no guidelines for the treatment of SCAD [11]. Management is
largely based on case series and adopted from inflammatory bowel disease (IBD) treat-
ment [11]. Treatment generally includes the use of antibiotics, salicylates, or a combination
of the two with a high-fiber diet [11]. Surgery is usually reserved for cases that are refractory
to medical management [11].

4.3. Uncomplicated Diverticulitis

The treatment paradigm of uncomplicated diverticulitis is evolving. Outpatient man-
agement has traditionally included a clear liquid or regular diet, oral broad-spectrum
antibiotics such as amoxicillin-clavulanic acid or ciprofloxacin and metronidazole for
7–14 days, and a close follow-up [2,25,26].

The use of antibiotics has recently been questioned [4]. A study randomized 623 pa-
tients with acute uncomplicated diverticulitis, who each received antibiotic treatment
or a placebo. Antibiotic therapy did not accelerate recovery, prevent complications, or
prevent recurrence, so the authors recommended reserving antibiotic use for the treat-
ment of complicated diverticulitis [42]. This finding was further supported by a review
of three randomized trials [26,43]. Based on this evidence, several European guidelines
have stopped recommending antibiotics for uncomplicated diverticulitis [2]. Similarly, the
American Society of Colon and Rectal Surgeons (ASCRS) gave a 1A recommendation to
treat select patients with Hinchey Class I and Ia complicated diverticulitis without antibi-
otics, however they noted that patients treated without antibiotics were more likely to have
elective surgery during follow-up [19]. The American Gastroenterological Association’s
(AGA) 2015 guideline provided a conditional recommendation for selective rather than
routine use of antibiotics in uncomplicated diverticulitis in the absence of severe disease,
immunocompromised status, pregnancy, or significant comorbidity [2,32].

Outpatient treatment of uncomplicated diverticulitis is effective in most cases; less
than 10% of patients are admitted to the emergency department for diverticulitis within
60 days of the initial evaluation [25]. The decision to hospitalize a patient with uncompli-
cated diverticulitis depends on the patient’s ability to tolerate oral intake, severity of illness,
comorbidities, and outpatient support systems [26]. Hospitalization should be considered
if patients have signs of peritonitis or if there is a concern for complicated diverticulitis [26].
Inpatient management includes no oral intake, IV fluid resuscitation, and IV antibiotics
such as amoxicillin-clavulanic acid or ceftriaxone and metronidazole [26,44]. Outpatient
follow-up with a surgeon after uncomplicated diverticulitis is not always necessary. Some
patients with acute uncomplicated diverticulitis may desire surgery, however the ASCRS
recommends against routine sigmoidectomy for uncomplicated disease. If the patient is
experiencing persistent residual symptoms, recurrent episodes, or if the episodes signifi-
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cantly affect their quality of life, elective sigmoidectomy has been indicated to definitively
treat the diverticulitis [19].

4.4. Complicated Diverticulitis

Admission to a hospital is recommended for all patients with complicated diverticulitis
for bowel rest, IV antibiotics, IV fluid resuscitation, and possible intervention. Abscesses
(Hinchey Ia or II) can be treated with CT-guided percutaneous drainage if the abscess is
large enough, (>3 cm) and localized, assuming the patient is stable [4,19,26]. It is debated
whether requiring a percutaneous drainage procedure leads to recurrent diverticulitis, with
some studies indicating a lower recurrence rate than those treated conservatively without
drainage, and others with a higher recurrence rate [8,19,26].

There is a large range in the rate of recurrence after conservatively managed acute
diverticulitis: from 13–60.5% with most studies in the range of 25% of patients having
a recurrent episode within 1–10 years [2,19,31]. Those with complicated diverticulitis,
larger abscesses (>3–5 cm), and significant comorbid conditions were more likely to have
a recurrent episode [4,19]. Regardless, the first episode of diverticulitis tends to have the
highest risk of free perforation, and the risk of recurrence has been shown to increase with
subsequent episodes [2,4].

Outpatient, elective sigmoidectomy with colorectal anastomosis is the surgical proce-
dure of choice for hemodynamically stable patients who were treated with conservative
management of their complicated or recurrent diverticulitis. The surgeon should weigh
comorbid conditions, quality of life, recurrent episodes, and fitness for surgery in their
decision to operate [19]. Whether elective or urgent/emergent, the resection should include
portions of the colon affected by diverticulitis and not all segments with diverticulosis, so
as to preserve colon length [8]. Patients with diverticula-associated fistula or stricture are
considered to have chronic disease and can undergo an elective operation with a primary
anastomosis [2,4].

For Hinchey III and IV diverticulitis, surgery during the acute hospital stay is up to
the discretion of the surgeon. The ASCRS guidelines recommend surgical intervention
if the patient has diffuse clinical peritonitis, hemodynamic instability, or if conservative
management with bowel rest and IV antibiotics fails after several days [4,19]. The need for
operative intervention and type of operation for patients with complicated diverticulitis
is currently being debated. For many years, the standard of care was to offer a resection
of the diseased segment with end-colostomy, as it can be performed safely, quickly (for a
hemodynamically unstable patient), and does not include an anastomosis which inherently
is at risk of breaking down in a septic patient undergoing surgery [8]. The rate of reversal
of the ostomy after this procedure is low, however, with 20–50% of patients never being
reversed [4]. Recently, multiple randomized controlled trials have shown the safety of
performing a colorectal anastomosis with diverting loop ileostomy in a hemodynamically
stable patient, and, in fact, the patients with primary anastomosis had a higher rate of
subsequent ostomy reversal with fewer complications and shorter hospital stays [4,45,46]. It
has emerged as a level IB recommendation by the ASCRS to perform a primary anastomosis
in this patient population [19].

The current guidelines recommend that a colonoscopy be performed 6–8 weeks fol-
lowing recovery from an episode of diverticulitis in patients who have not had a recent
colonoscopy. The recommendation is to wait several weeks for the colon to heal in order
to reduce the risk of perforation. The risk of malignancy in uncomplicated diverticulitis
is low, (~1.3%); however, a meta-analysis found that the prevalence of colorectal cancer
was 7.9% in those with complicated diverticulitis [47]. A colonoscopy can evaluate for this,
especially in the setting of preoperative preparation for sigmoidectomy.

5. Conclusions

It is critical to understand the etiology, classification, and management of divertic-
ular disease due to the tremendous burden these subtypes place on healthcare systems.



Gastroenterol. Insights 2022, 13 337

Categories of diverticular disease include uncomplicated and complicated diverticulitis,
segmental colitis associated with diverticulosis, and symptomatic uncomplicated diver-
ticular disease. Though subject to debate, it is thought that low fiber, high red meat, and
high-fat diets, NSAIDs, low ultraviolet light exposure, smoking, and obesity are risk fac-
tors for diverticular disease. Treatment varies from conservative to surgical management,
depending on the severity and presentation of the illness.
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