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Colonic Diverticular Disease: Current Perspectives
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ABSTRACT

Diverticular disease is a common condition affecting large intestine in the western world, which,

although remains asymptomatic in majority of people, can present with abdominal pain, acute

diverticulitis, perforation, haemorrhage, intestinal obstruction and fistulation through neighbouring

organs. Complicated colonic diverticular disease (CDD) is associated with significant morbidity

and mortality. Increasing urbanisation globally with intake of diet deficient in fibres has led to

CDD as a significant problem; hence awareness of CDD is paramount for its prevention and

appropriate management. The purpose of this article is to provide a comprehensive review of

the epidemiology, pathophysiology, clinical presentations, and current management of diverticular

disease of the colon and its complications.
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INTRODUCTION

Colonic diverticular disease (CDD) is an acquired condition
marked by mucosal herniation through defects in the
colonic wall, termed both as a "disease of the 20th
century" and a "disease of Western civilization", although
remains asymptomatic in majority of cases, should be
entertained in the differential diagnosis of all patients
presenting with abdominal pain.” Complications of CDD,
however, can cause significant morbidity and mortality,
leading to a significant financial impact on health care
systems. The management of the CDD through a
multidisciplinary team consisting of surgeons, physicians,
radiologists, dieticians and stoma therapists leads to
best outcomes.? This article provides an up to date
review on the aetiopathogenesis and management of
CDD with special emphasis on the controversies
surrounding the management of its complications.
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EPIDEMIOLOGY

The prevalence of CDD is difficult to measure, as most
patients remain asymptomatic. Although CDD is rare
under the age of 40 its prevalence is known to increase
with age. Post-mortem studies estimate the prevalence
to be approximately 5-10% of people up to 50 years of
age, 30% of those >50 years of age, 50% of those
>70 years of age, and 66% of people >85 years of
age.® It is estimated that 10-20% of those with CDD
will become symptomatic, 1-2% will require hospitalisation
and 0.5% will require surgery. There is no gender
variation.*

There is marked geographical variability in prevalence of
CDD, being rare in Africa and Asia, but extremely common
in USA, Europe and Australasia. To the authors’
knowledge, there is no reported cases of CDD from
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Nepal, although one of the authors (BMS) had treated
two cases of CDD personally in the past. Progressive
urbanisation within a country can lead to increased
prevalence, which is thought to be related to changes
in dietary intake and Nepal could not be an exemption.®
Lack of its awareness is the main reason for missed
diagnosis. It is also noted that there is a difference in
the colonic location of diverticulae between the Asian
and Western population. In Europe and the US, 90% of
people with diverticulosis have sigmoid involvement,
and only 15% have right-sided involvement. Oriental
and Asian communities have largely caecal and right-
sided diverticulosis.®

AETIOLOGY

Burkitt and Painter hypothesised that deficiency of fibre
in the diet, altered collagen structure related to advancing
age and disordered colonic motility are the factors which
predispose to CDD.” The bowel transit time was
significantly affected by the bulk and fibre content. In
a study comparing 1200 UK and Ugandan people, which
found that the UK cohort had a bowel transit time of 80
hours and mean stool weight of 110g/day, compared
with the Ugandan cohort which had a transit time of 34
hours and mean stool weight of 450g/day.®

These lead to increased intra-luminal pressures and
colonic segmentation, thus predisposing to herniation
and promoting diverticulae formation in accordance with
Laplace’s law.® Mimura et al. demonstrated that
diverticulosis is associated with altered collagen content
and tissue inhibitor of metalloproteinases expression.
These factors may participate in the remodelling of gut
wall and formation of diverticulae as is seen in patients
with Ehler-Danlos and Marfan’s syndrome have been
noted to develop CDD disease at an early age.'” "'
Animal and human studies have shown increased intra-
colonic pressures in CDD.'2 In symptomatic
uncomplicated CDD patients, 24-hour manometry
demonstrates significantly increased daily motor activity,
except in the transverse colon, not commonly site of
CDD, and propulsive activity.'

PATHOLOGY

Colonic diverticulae are pulsion diverticulae (pseudo-
diverticulae) as they lack normal smooth muscle layers
and consist predominantly of mucosa, which occur at
the weakest points of the colonic muscle wall, penetrating
through the muscularis propria adjacent to the taenia
coli, at the site of penetration of the vasa recta. Typical
diverticulae are 5-10mm in diameter.'
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Cardinal features of the sigmoid colon in CDD are
abnormalities of the muscularis propria, including
thickening and elastosis of the taeniae, shortening of
the bowel, and thickening and folding of the circular
muscle with the development of transverse semilunar
ridges between the mesenteric and antimesenteric
'® They usually are asymptomatic, but can
present with the diverticulitis, perforation or obstruction.'®

taeniae.

PRESENTATIONS

Although majority of patients with CDD are asymptomatic
and remain undiagnosed, 25% of them develop
symptoms, sometimes overlapping with irritable bowel
syndrome, but 10-25% will suffer from diverticulitis and
3-5% with diverticular bleeding."” They present in one
of the three ways: (1) as an emergency with acute
diverticulitis or complications; (2) electively with lower
abdominal pain, and (3) following investigations to
exclude other pathologies, usually colonic malignancy.
The diversity of presentations of CDD is highlighted in
Table-1.

DIAGNOSTIC IMAGINGS
Barium enema (Figure 1) has traditionally been the most
commonly performed investigation, which is gradually

Figure 1: Barium enema showing diverticulae in the sigmoid
colona

being replaced by computerised scan (CT)."” CT scan
of the abdomen and pelvis with IV, oral and sometimes
rectal contrast has sensitivities of 93- 98% for
demonstrating CDD, with specificity of 75-100%, and
has been shown to be significantly more accurate than
barium enema.'® In addition, it is the imaging technique
of choice in depicting complications such as acute
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Table 1. Presentations of chronic diverticular disease

SPECTRUM OF DISEASE PRESENTATIONS

Presence of diverticular disease
DIVERTICULOSIS . . .

May remain entirely asymptomatic

Colicky abdominal pain, exacerbated by diet
PAINFUL DIVERTICULAR DISEASE No evidence of inflammation

Considerable overlap with functional bowel disease

DIVERTICULITIS IdrR‘IISIRLnuall;iro(rjlis;‘aii;/erticulae, which may progress to complicated
COMPLICATED DIVERTICULAR DISEASE Perforation Leading to peritonitis
Abscess formation Peri-colic
Pelvic

Intra-peritoneal, but distant
Fistulae formation Colovaginal

Colovesical

Colocutaneous

Coloenteric
Haemorrhage

Intestinal obstruction

diverticulitis (Figure 2), perforation, abscess and fistulae
formation (Figure 3).'® However, the initial imaging
modality may vary due the local availability and expertise.
A recent UK based survey demonstrated that CT scan
with IV and oral contrast is the most commonly used
modality for initial investigation (42%). Forty percent
use barium enema and 31 percent use a combination of
barium enema and sigmoidoscopy as follow-up
investigations.?® A significant proportion of patients with

CDD undergo to colonoscopy exclude an underlying
malignancy.?'

Figure 3. CT scan showing gas in the urinary bladder
indicating colovesical fistula

MANAGEMENT

1. Uncomplicated colonic diverticular disease

As CDD is a complex syndrome that includes several
clinical conditions, each needs different therapeutic
strategies. In patients with asymptomatic CDD, a fibre-
rich diet should be recommended in an attempt to reduce
intra-luminal pressure and reduce the progression of the
disease.?? Fibre supplementation is also indicated in
symptomatic CDD in order to attain symptom relief and
prevent acute diverticulitis. A large prospective study in
the United States consisting of 51,529 male health
Figure 2. CT scan showing acute diverticulitis professionals followed up for 4 years demonstrated the
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benefit of prophylactic high fibre diet. During the study
only 385 new cases of symptomatic diverticular disease
were diagnosed and there was an inverse association
with a high fibre diet.®

There is some trial data emerging to suggest treatment
with high fibre diet and rifaximin, a poorly absorbed
antibiotic, for seven days every month reduces symptom
frequency and lowers the complication rate in
uncomplicated CDD. However, this has not been added
to our current management strategy in this region.?*
Both mesalazine and probiotic like Lactobacillus casei
seem to be effective in preventing recurrence of
symptomatic uncomplicated CDD.?® These preventive
strategies are aimed at improving patients' quality of
life, preventing complications and thus reducing
management costs.

2. Acute diverticulitis

Acute diverticulitis is the most common presentation of
CDD affecting 10-25% of patients, and is becoming an
increasingly common cause for hospital admission in
western society.?® The commonest clinical presentation
is of left lower quadrant pain with mild diarrhoea, pyrexia
leucocytosis and raised inflammatory markers. The patient
present with features of localised or generalised peritonitis
depending upon the size of the perforation and degree
of contamination. Those patients with a long redundant
loop of sigmoid colon may present with supra-pubic or
right iliac fossa pain. A CT scan of the abdomen and
pelvis has been shown to be the best modality for
confirming the diagnosis and is extremely beneficial in
guiding further clinical management, particularly if
complications of diverticulitis are suspected. %’

Patients with mild symptoms and minimal systemic
disturbance can be managed in a primary care setting
with antibiotics and light diet, but many will require
admission to hospital. Hospitalization, bowel rest, and
intravenous antibiotics are mandatory for those with
complicated diverticulitis. On admission, initial work-up
includes routine blood tests, plain abdominal and erect
chest x-rays to exclude a pneumo-peritoneum.?® A recent
survey in the UK showed that ninety-four percent used
an antibiotic combination of second or third generation
cephalosporin and metronidazole, and bowel rest.?® If
conservative management fails, further imaging is indicated
to assess for complications or an alternative diagnosis.
It is an established practice to perform colonoscopy once
the acute episode has resolved to exclude an underlying
malignancy if there is any diagnostic uncertainty.
Colonoscopy is avoided in the acute setting due to the
increased risk of colonic perforation.®

209 JNMA | VoL 46 | NaO. 4

wWWww.jnma.com.np

15-30% of those admitted with acute diverticulitis will
fail to settle with conservative management and require
surgery during their first admission. Recurrent attacks
of diverticulitis are common in up to 45% of patients.®'
which are less likely to respond to conservative treatment
and increased risk of developing complications.®? This
has led most centres to advocate elective resection after
two attacks of uncomplicated diverticulitis.*®> However,
a recent UK based study canvassed the current
management practices of colorectal surgeons in the East
Anglia region. In patients older than aged 50 years,
elective resection would be considered by a majority (51
percent) only when complications arose. In those aged
50 years or younger, 35 percent would resect only if
complications arose, and only 6 percent would perform
resection after a single episode of acute diverticulitis.?

3. Perforated diverticular disease

The clinical manifestations of perforated diverticular
disease (PDD) are dependent on the degree of extra-
colonic contamination and the ability of the body to
contain the infection. PDD is a cause of significant
morbidity and mortality, where the mortality rate of 12-
36% reported in different series have remained unchanged
over the last two decades despite improvements in
antibiotic therapy, critical care management and surgical
techniques.®** %® The PDD leads to purulent peritonitis
initially, which may progress rapidly to faecal peritonitis
if the initial perforation is large. This forms the basis of
the Hinchey classification of PDD (Table 2).3¢

Table 2. Hinchey classification

Stage | Diverticulitis with pericolic abscess

Stage | Diverticulitis with pelvic abscess or
localised abscess

Stage I Diverticulitis with purulent peritonitis

Stage IV Diverticulitis with faecal peritonitis

CT scan is the best modality stage the PDD. Patients
with small pericolic abscesses (Hinchey-lI and some Il)
can be managed conservatively with antibiotics and
bowel rest. CT-guided drainage of localised abscesses
is an invaluable management option and can enable
patients to undergo single stage procedure with primary
anastomosis, avoiding a two stage procedure with an
interval colostomy.?’” However not all abscesses are
amenable to percutaneous drainage, therefore surgical
drainage and resection will need to be considered.®’
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Depending on the degree of contamination and patient
factors such as co-morbidities, albumin, and the level of
inotropic support, a single stage procedure with primary
anastomosis or a two stage procedure with interval
colostomy is performed.®® Primary colectomy with
immediate or delayed anastomosis is the best surgical
procedure for complicated CDD in patients with good
biologic status. Two-stage operations such as colostomy
and drainage coupled with late colectomy remain the
viable alternative in patients with complicated CDD and
critical biologic condition. As advanced age, co-

morbid conditions, and perioperative sepsis predict
mortality, it is suggested that further reduction in mortality
will require improvement in medical management of
perioperative sepsis and co-morbid conditions.®®

Patients must be made aware during the consent process
that if a colostomy is deemed necessary at laparotomy, : s _
less than 50% of patients will subsequently undergo Figure 4. (a) I\Ileenteric a-ngiogram showig
restoration of intestinal continuity.*® Although a recent extravasation of contrast within a bleeding caecal
study of 63 patients who underwent a Hartmann's abitntig i el
procedure for complicated diverticular disease, 96.9%
of patients had their bowel continuity restored with a

morbidity of 38.5% and a mortality of 3.1%, suggesting

a in high percentage of patients the Hartmann procedure
could be restored with a low mortality.41

4. Haemorrhage

Bleeding from a CDD is common and accounts for 40%
of cases of lower Gl haemorrhage.* It is estimated that
3-5% of patients with diverticulosis will have an episode
of severe haemorrhage.*? Patients present with painless
and profuse fresh rectal bleeding, but rarely
exsanguinating. It may be associated with mild left lower
quadrant cramps and the urge to defaecate. In 70-80%
of patients the haemorrhage ceases spontaneously, with
a re-bleeding rate of 22-38%.3

Figure 4. (b) limited right hemicolectomy specimen

Initial patient management involves resuscitation followed
by an upper gastrointestinal (Gl) tract endoscopy to
exclude a major upper Gl bleed and proctoscopy to
exclude a anorectal cause such as haemorrhoids.** If
bleeding continues, mesenteric angiography is carried
out to identify the site of bleeding which should be
followed by a limited hemicolectomy if an actively
bleeding source is identified (Figure 4, a-c).*® Contrast
enhanced CT scan is being increasingly used to localise
the source of bleeding.*® Depending on the local expertise,
embolisation of the bleeding point may be attempted,
which has been shown to be safe and effective.*” On

table colonoscopy for the diagnosis and localisation of - . . . .
. L . Figure 4. (c) opened up specimen with bleeding site
a bleeding point is often unsuccessful in the presence (arrowed).
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of active bleeding.*® If angiography is not available, and
the site of bleeding unknown, a subtotal colectomy is
an option, which, at times, may not prove successful.
If the bleeding settles with conservative management,
a colonoscopy should be performed as an out-patient to
exclude a colonic neoplasm.®°

5. Fistulae

a. Colovesical fistula

Colovesical fistula (CVF) is the most common type (65 %)
of fistula associated with CDD which results from erosion
of the bladder by an inflammatory phlegmon. There is
a 2:1 male to female preponderance, as the bladder is
protected by the uterus in the female. Pneumaturia and
faecaluria in association with a recurrent urine infection
are the presenting features.*® Diagnosis is confirmed
by CT scan which may show presence of gas the bladder
(Fig ). A CT with rectal contrast may show the fistula.
A cystoscopy and flexible sigmoidoscopy should be
performed to exclude malignancy. A one-stage primary
resection of sigmoid colon with colorectal anastomosis
together with disconnection of the CVF followed by
simple closure, reinforcement with an omental flap, or
resection and closure of bladder defect is possible in
90% of the patients.®°

b. Colovaginal fistula

Colovaginal fistulae account for a further 25% of fistula
cases which occurs in females who have previously had
a hysterectomy.®' The passage of flatus or stool per
vagina is pathognomonic features. Treatment should
consist of similar pathway as with colo-vesical fistula,
that is, primary resection and repair of the fistula.?? If
patients are not deemed fit enough to tolerate resection,
a defunctioning colostomy for symptomatic relief may
be adequate.

c. Other fistulae

Colo-enteric, colo-cutaneous, colo-uterine, colo-salpingeal
and colo-urethral are less common, which are managed
like other fistulae described earlier on.%®

6. Intestinal Obstruction

Patients with CDD may present with feature of intestinal
obstruction secondary to the relative luminal narrowing
from inflammation, or from an extrinsic compression by
pericolic abscess. Recurrent diverticulitis can lead to

progressive fibrosis and stricture formation.®® A contrast
enema or a CT scan will confirm the diagnosis and
excludes a pseudo-obstruction. A high grade stricture
or complete obstruction requires limited resection. For
a stricture detected on barium enema, a colonoscopy
and biopsy should be undertaken to exclude malignancy.
If neoplasia can not be excluded, an en bloc (cancer
style) resection should be performed. Colonic stenting
for diverticular strictures have been conducted but with
less favourable outcomes than that for tumour.®’

LAPAROSCOPIC COLECTOMY

Laparoscopic management of sigmoid diverticular disease
has emerged as an important adjunct to the existing
armamentarium which offers earlier restoration of intestinal
function and resumption of normal diet, less post-
operative pain and lower morbidity, thus facilitating
earlier discharge from hospital and quicker return to
normal daily activities.®® Although there are no prospective
randomized studies directly comparing laparoscopic (LC)
and open colectomy (OC) for diverticulitis, comparative
studies provide compelling data. A French study has
demonstrated LC offered significantly lower morbidity
than OC (31.4% vs. 16.0%, p<0.001), leading to
reduced hospital stay (18 days vs. 10 days, p<0.001).%°
The magnitude of benefits achieved with LC in the hands
of experienced laparoscopic colorectal surgeons may
soon be sufficient to make LC as a routine procedure.®°

CONCLUSIONS

CDD is a common disease in the western and affluent
society carrying a significant morbidity and mortality.
With the increasing urbanisation in the developing world
such as Nepal, the emergence of cases of CDD must be
borne in mind while dealing with patients with abdominal
pain. Missed diagnosis of CDD can lead to inappropriate
management, including unnecessary surgical intervention.
Measures to prevent its development and subsequent
progression to complications should be adopted through
a multidisciplinary approach. An aggressive treatment
in the form of primary resection of the diseased bowel
should be carried out whenever indicated, which would
reduce the mortality and improve the long-term outcomes.
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