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Introduction and
Epidemiology

Diverticular disease is very
common in the developed
world. The prevalence of
asymptomatic diverticulosis

is 5-10% before age 50, 30%
after age 50, 50% after age
70 and 66% after age 85 [1,
2]. 20% of those patients will
develop symptomatic diver-
ticulitis. During the last 20
years, rates of admission and
surgical interventions due to
diverticulitis have increased,
showing a rise of incidence
[3]. In developed countries,
the incidence of perforation of
sigmoid diverticula is estimated
with 2.4 in 100,000 [4]. There
is no gender-related differ-
ence, but known risk factors
for developing diverticula are
age, low fiber diet, physical
inactivity, constipation, obes-
ity and smoking. Nonsteroidal
anti-inflammatory drugs may
increase the risk of perforation.
In contrast to sigmoid diver-
ticulosis as it is common in
Western countries, right sided
colonic diverticolosis in the
absence of elevated intralumi-
nal pressure is predominant in
Asian countries. These form is
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assumed as a distinct entity of

diverticulosis and shows rather
hemorrhage than perforation as
complications [3].

Pathogenesis

A diverticulum represents a
saclike protrusion in the colonic
wall that develops as a result
of herniation of the mucosal
and submucosal layer through
weak points in the muscular
wall of the colon. These diver-
ticula are called pulsion or false
diverticula (pseudo diverticula),
because they do not contain all
colonic wall layers. Diverticulo-
sis describes the presence of
multiple diverticula and gener-
ally correlates with an absence
of symptoms [5](Fig. 1).
Reasons for developing pseudo
diverticula are high intraluminal
pressure in combination with
impairment of connective tis-
sue, like it occurs commonly

in elderly and constipated
patients. The sigmoid as a high
pressure zone of the intestine
with its low compliance is
predisposed to the formation
of diverticula. Reduced volume
stools are thought to contribute
to elevated intracolonic pres-
sure by enhanced peristaltic
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Diverticular Disease

segmentation movements of
the colon. Low-residue diet
allows for exaggerated con-
tractions of the colon, raising
the intracolonic pressure and
leading to an elevated motility
index (product of amplitude
and duration of activity)[1, 5.
Furthermore, altered neu-
romuscular activity may play a
role. Once formed, diverticula
will not disappear again, but
the main concern is the inter-
individual difference in becom-
ing symptomatic for diverticular
disease. Diverticular disease
occurs with the rise of symp-
toms. A subgroup is diver-
ticulitis, which describes the
presence of an inflammatory
process associated with diver-
ticula. The exact mechanism
of inflammation of the diver-
ticula is uncertain. Stasis and
obstruction by a fecalith in the
herniated part of the mucosa
may lead to increased secre-
tion of mucus and bacterial
overgrowth. Thus, distension
and erosion of the thin walled
diverticulum can occur, leading
to local tissue ischemia, sug-
gesting pathogenetic features
similar to appendicitis [2].
Increased levels of inflamma-
tory mediators and proinflam-
matory cytokines result in
mucosal inflammation [1].
Local inflammation may recede
again by itself or under anti-
biotic treatment. Otherwise,

it can lead to peridiverticulitis,
which in turn can spread and
lead to pericolitis. Then, forma-
tion of abscess or perforation
with resulting peritonitis can re-
sult. Perforated diverticula are
re-closing successively — other-
wise leading to fecal peritonitis.
Other theories of diverticulitis
concern altered colonic flora,
low grade chronic inflamma-
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tion, periods of exacerbation
and remission and indicate
similarities to inflammatory
bowel disease [1]. Bacterial
flora in patients with low fiber
diet is known to be decreased
and altered as compared to
patients eating high fiber [6].
Segmental colitis associated
with diverticula (SCAD) is a
term often mentioned in this
context. Generally accepted
as a distinct clinicopathologic
entity, SCAD describes a focal
chronic colitis characteristically
involving the interdiverticular
space, but sparing the diver-
ticula themselves [7]. SCAD is
known to be a risk factor for
developing inflammatory bowel
disease later on. There is also
an overlap and association of
diverticulitis and inflammatory
bowel disease [6].

Clinical Presentation

Diverticulitis typically occurs

in the elderly. With more than
95% of the cases, the sigmoid
colon is the site by far most
often affected of diverticulosis
[2]. Concomitant involvement
of the more proximal colon
may be present; rectal diver-
ticulitis is very uncommon.
Asymptomatic diverticula are
often diagnosed coincidentally
during routine colonoscopy.
Symptoms occur with the de-
velopment of inflammation and
include subfebrile temperature,
tenderness, and sometimes

a palpable resistance located
in the left lower quadrant
(clinically referred as “left
sided appendicitis”). Cramps
and irregular bowel movement
(obstipation, diarrhoe, bloat-
ing and flatulence) may also
be present. Appearance and
course of the diverticular dis-
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ease differ between patients.
Presentation of diverticulitis
can be acute or chronic. Acute
cases of diverticulitis are clas-
sified as uncomplicated or
complicated, depending on the
severity of clinical presentation
and radiologic findings. Com-
plicated diverticulitis is de-
fined as presence of abscess,
phlegmon, fistula (mainly from
the colon to the bladder),
stricture, bowel obstruction,
perforation and peritonitis [1,
2, 71. Most perforations are
small and sealed by pericolic
fat, causing a circumscribed
pericolic abscess (Hinchey
stage 1)[3]. Chronic diverticulitis
can range between asympto-
matic disease, mild intermit-
tent manifestations or chronic
distressing pain and permanent
presence of symptoms [1].

Diverticular hemorrhage occurs
in 3-5% of patients with other-
wise asymptomatic diverticula
and is the most common cause
of colonic bleeding in western
countries [6]. Up to 10% of
patients require surgical inter-
vention upon their first hos-
pitalization. 1-2% show initial
signs of free perforation with
peritonitis, making emergency
surgery necessary.

In contrast, most patients can
successfully be treated con-
servative for their first attack
of diverticulitis. About 25% of
patients will have at least one
episode of recurrence, most

of them within one year after
initial presentation. 5% develop
more than one episode of
recurrence.

For complicated diverticulitis,
there is an estimated recur-
rence rate of 2% per patient
year [3]. With an initial episode
of uncomplicated diverticulitis,

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Hinchey |
Hinchey Il

Hinchey IlI
peritonitis)

Localized abscess (pericolic or in mesocolic)
Pelvic or retroperitoneal abscess

Generalized purulent peritonitis (non-communicating

Hinchey IV | Generalized feculent peritonitis (communicating peritonitis)

Table 1: Classification of Hinchey

patients are unlikely to develop
complicated diverticular dis-
ease in the further course [1,4].

Diagnosis

Computed tomography (CT)
with intravenously applied
contrast agent and rectal
water-soluble contrast en-
ema is recommended as the
initial radiological examination.
Colonoscopy is not advised
during acute diverticulitis due
to the risk of perforation [2].
On blood level, leukocytosis
and elevated C-reactive protein
(CRP) are common. Colorec-
tal carcinoma, irritable bowel
syndrome, inflammatory bowel
disease (especially in the pres-
ence of fistula) and gynecologi-
cal diseases like adnexitis or
ectopic pregnancy have to be
considered as possible alterna-
tive diagnoses. Especially in
young women, who have a
wide range of differential diag-
noses, diverticulitis is possibly
not considered initially, delay-
ing treatment and worsening
outcome [3].

Staging of Diverticulitis

While the diagnosis of acute
diverticulitis is usually easy to
confirm, determing the se-
verity of the current attack is
significantly more difficult but
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remains essential for stratifica-
tion of further therapy [1].

A large number of more or less
identical classification systems
have emerged in the last dec-
ades with the aim of staging
diverticular disease and provid-
ing sufficient therapeutic algo-
rithms. An early and widely
accepted classification system
for perforated diverticulitis
was proposed by Hinchey et
al. in 1978 (table 1)[8]. Devel-
oped before routine diagnostic
CT scans found the way into
clinical practice, it is based on
intraoperative findings.

A scoring systems with high
grade of clinical relevance was
suggested by Hansen and
Stock (table 2)[9]. Based on
pre-therapeutical clinical find-
ings, it allows stratification into
different risk and treatment
groups.

Therapy

Acute diverticulitis without
perforation is generally treated
non-operatively, which means
dietary restriction and antibiot-
ics. For a long time, the rule
was to remove the affected
bowel segment when the
second attack of diverticulitis
occurs [3]. In the last years,
the general opinion in the
treatment of recurrent sigmoid
diverticulitis started to change
and the role of surgery is de-
clining in favor to conservative
treatment. Recent data show
that surgical intervention for
complications becomes neces-
sary at initial manifestation of
diverticular disease about two
or three times more frequent
than in recurrent episodes [10].
Furthermore, mortality is higher
in patients on their first onset

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Hansen-Stock | Asymptomatic diverticulosis

0

Hansen-Stock | Acute uncomplicated diverticulitis
1

Hansen-Stock | Acute complicated diverticulitis

2

Peridiverticulitis / phlegmonous diverticulitis

Covered perforation, mesenteric abscess
Free perforation, generalized purulent peritonitis

Hansen-Stock
3

Table 2: Classification of Hansen and
Stock

of symptoms compared to
relapse cases. Failure of initial
started conservative treatment
is about 10-20% and does

not change with the number
of episodes [2]. Therefore,

the number of experienced
episodes is not appropriate for
indication of surgery. Rather,
clinical graduation of serious-
ness and individual aspects
should to be considered.

Acute Uncomplicated
Diverticulitis

When the inflammatory proc-
ess is limited to the bowel
wall, wide spectrum antibiotics
in combination with light, low
fiber diet are sufficient as initial
approach. In otherwise healthy
patients with only mild symp-
toms, oral drug administration
in an outpatient setting can be
performed. Typical antibiotics
are metronidazol in combi-
nation with ciprofloxacin or
amoxicillin-clavulanate for 1-2
weeks [2, 7]. Hospital admis-
sion with close surveillance and
intravenously administration of
antibiotics becomes necessary
in systemically ill, immunocom-
promised or elderly patients

or if patients have significant

Recurrent diverticulitis
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comorbidities. In 70-100% of
acute uncomplicated diverticu-
litis, symptoms improve within
2-3 days after initiation of
antibiotical treatment [3]. After
recovery of an acute attack,
colonoscopy or alternatively
barium enema is indicated to
rule out alternative diagnoses
[2]. If symptoms persist or
become worse, surgical treat-
ment should be considered
early. Formation of abscess
occurs in 40% of diverticulitis.
Small abscesses can often be
treated with antibiotics alone.
Larger abscesses usually re-
quire percutaneous CT guided
drainage. In that case, elective
surgery should be performed
3-4 weeks after drainage due
to the high risk of recurrent
diverticulitis [7]. If the abscess
is not accessible for interven-
tional drainage because of its
anatomical localization, prompt
surgery becomes necessary.

Diverticular disease in young
patients under 40-50 years of
age is sometimes described

as specific entity with a higher
risk of a complicated course.
Thus, surgical resection after
the first episode of diverticu-
litis has been proposed for
these patients. But there is no
evidence for this strategy [1, 3,
7]. The apparently higher mor-
bidity may be due to the long
follow-up in these patients and
because of delayed diagnosis
due to uncommon clinical pres-
entation [7]. However, special
remark applies for the immu-
nocompromised. It is not clear
whether these patients have
an elevated risk to develop
diverticulitis, but their episodes
are more likely to be compli-
cated [1]. Therefore, in patients
with risk factors like taking
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corticosteroids, immunosup-
pressive therapy after organ
transplantation, HIV or diabe-
tes, colectomy is warranted
after the first attack of diver-
ticulitis in order to anticipate
further complications [1,2,7].

Acute Complicated
Diverticulitis

Complicated forms of diver-
ticulitis require intravenously
antibiotics, bowel rest and pain
control [1]. In addition, percuta-
neous drainage of abscess or
surgery is necessary in most
cases. Emergency surgery

is indicated for generalized
peritonitis, uncontrolled sepsis,
bowel perforation, the pres-
ence of large not drainable
abscess or if symptoms cannot
get under control by antibiotic
treatment [10]. If complicated
diverticulitis can be success-
fully treated conservatively,
patients should undergo opera-
tion after the first attack.

The surgical procedure in-
cludes the removal of the
inflammation bearing colon
segment (usually the sigmoid
colon, Fig. 2). Resection of
additional, asymptomatic
diverticula in other bowel parts
is not necessary. The most im-
portant segment is the sigmoid
colon as the primary region

of high pressure in the colon.
Though, leaving a diverticula
bearing segment in situ in this
bowel region or inclusion of
any diverticula into a stapled
anastomosis must be avoided
[7]. Depending on the extent of
local inflasmmation, a passager
diverting stoma may be indi-
cated, which will be reversed
after 2-3 months. However,
usually no diverting stoma is
indicated.
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Fig. 2: Resection of the diverticula bearing sigmoid Ol (8 805 sall 9300 plas Y JSEI



Diverticular Disease

Formerly, a traditional three
stage procedure was per-
formed depending on the
grade of local inflammation

or peritonitis (1st, diverting
stoma, 2nd, resection of the
diseased colon followed by
anastomosis, 3rd, reversion of
the ostomy)[2]. Overall mortal-
ity for this three stage ap-
proach was up to 25%I[3] and
in about 50%, these stomas
were never restored again. For
distinct patients with severe
peritonitis or sepsis (Hinchey
[V), still sigmoid resection
with Hartmann's procedure
and colonostomy is indicated.
The stoma is reversed after
2-3 months. Today, in most
of the patients with severe
and complicated diverticulitis,
a two stage procedure with
resection and colonostomy
(1st) that is closured after 8-12
weeks(2nd)[6] or even a single-
stage approach without any
colonostomy is possible and
safe [1, 3].

Chronic Diverticulitis

A challenging subgroup of
patients are those with chronic
low-level symptoms. These
patients have low rates of mor-
bitity or complicated courses,
but may suffer remarkable
impairment of quality of life.
Therefore, postoperative
quality of life and release of
discomfort and not anticipa-
tion of complications play the
main role when considering
adequate therapy for those
patients [1, 3]. Disarrangement
of microbacterial milieu and
chronic inflammation may be
causal for symptoms. New
approaches consider probiotic
therapy (e.g., with Escherichia
coli Nissle 1917) and anti-in-

German
Medical

aly )
aasl=ll

Journal =i

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

flammatory drugs known from
inflammatory bowel disease
(e.g., mesalazine) as possible
treatment option [3, 6]. Being
aware of potential detoriation
of the diverticular disease, in
patients with mild but chronic
symptoms, these therapeutic
strategies can be a promising
alternative as first instance of
treatment.

The best moment for elective
resection after recovery of
diverticular disease remains
controversial. Data show

that complicated diverticulitis
mainly arises already with

the first attack and recur-

rent episodes usually do not
become worse than the initial
one [3]. Therefore, indication
for elective resection is mainly
based on individual aspects like
general condition, concomitant
diseases, distress and possible
enhancement of quality of life
after resection. The former rule
to operate after the second
attack does not apply any more
[3]. Rather, decision should be
made on a case-by-case basis
with a careful risk-benefit as-
sessment for every individual
patient. There are suggestions
for not operating before the
fourth attack of uncomplicated
diverticulitis, which results in
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a lower rate of surgery and
mortality [1]. After elective
surgery, symptoms can per-
sist, suggesting overlap with
other diseases like irritable
bowel syndrome. Up to 10% of
patients develop recurrent at-
tacks, which have to be treated
operatively again in 0-3% [3].
Laparoscopic surgery is the
standard procedure in the elec-
tive setting. It reduces pain,
recovery time and causes a
lower rate of morbidity [7].

A laparoscopic approach is

also feasible for some forms
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risk in regard to co-morbidities
and age. A fibrotic stenosis af-
ter chronic recurrent diverticu-
litis is irreversible and should
be resected surgically. Surgery
is performed laparoscopically
whenever possible.
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