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Preface

This book reviews and updates information on the diverticular disease of the colon. 
It covers all relevant aspects of the disease, including anatomy, etiopathogenesis, 
symptoms, diagnosis, colonoscopy, complications, and treatment.

The introductory chapter presents the historical evolution, anatomy, and etiopatho-
genesis of colonic diverticular disease. It also discusses clinical diagnosis, differential 
diagnosis, and pertinent imaging tests. It highlights the main inflammatory and 
hemorrhagic complications, their stages, and therapeutic aspects.

Chapter 2 presents concepts, etiopathogenesis, and clinical and epidemiological 
conditions of segmental colitis associated with diverticular disease, as well as 
discusses clinical, laboratory, and radiological diagnosis of this condition. It also 
proposes a classification of segmental colitis and an algorithm for treatment and 
clinical follow-up.

Chapters 3 and 4 discuss the complicated diverticular disease, classified according to 
the severity and taking into account tomographic aspects and surgical findings. These 
chapters also examine therapeutic approaches and provide extensive photographic 
documentation.

Chapter 5 provides an update on antibiotic therapy in acute diverticulitis. It includes 
an extensive literary survey with relevant conclusions about when antibiotic therapy 
should be indicated in acute diverticulitis.

Finally, Chapter 6 discusses colonoscopic investigation after acute diverticulitis and 
presents interesting conclusions about the need to endoscopically evaluate the colon 
after diagnosis.

I decided to edit this book because of my direct relationship with diverticular disease 
of the colon throughout my professional life, both in the Faculty of Medicine next to 
the public hospital where hundreds of patients are assisted and/or operated on, as 
well as in the private sector where I’ve practiced as a coloproctologist for more than 
thirty years.

I’d like to thank my co-editor, Dr. Marley F. Ribeiro, who is also a practicing surgeon 
as well as a teacher and lecturer. I am also grateful to IntechOpen for the opportu-
nity to participate in this book project. This volume will guide many people in the 
diagnostic and therapeutic management of the diverticular disease.
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Chapter 1

Introductory Chapter: Diverticule 
Disease of the Colon—DDC
José Joaquim Ribeiro da Rocha and Marley Ribeiro Feitosa

1. Introduction

This book is intended to review, update and bring a wide knowledge of the 
diverticular disease of the colon and its own relationships in search of better driving 
in diagnosis and treating this morbity so frequently in our media.

In this chapter introducing the book, we have an approach of all the relevant 
aspects with respect to anatomy, etiopathogenesis, symptoms, diagnosis, complica-
tions and treatment of diverticular colon disease. In the following chapters, the 
other authors present their experiences and their research on specific topics related 
to diverticular colon disease.

2. General considerations about colon diverticular disease

The large intestine diverticules are small hernias on the wall of the large intes-
tine, composed of mucosa and submucosa that inherit by the lay of the smooth 
intestine musculature (Figures 1–3).

Colonic diverticulum is acquired, and pulsional diverticula are under the influ-
ence of increased intraluminal pressure, which promotes mucous herniations that 

Figure 1. 
Diverticules—internal vision by the colic lumen.
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protrude through points of weakness in the intestinal wall where blood vessels enter 
(Figures 4 and 5).

Several authors, since 1849, have been pioneers in the description of the diver-
ticules on the intestine wall, among them are Cruveilhier, Haberson and Sidney 
Jones [1–4].

The history of diverticular disease can be divided into some phases according to 
Painter and Burkitt [5].

Figure 2. 
Diverticules—external vision by the serosa surface of the colon.

Figure 3. 
Pancolonic diverticular disease.
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• Illness as a curiosity

• Recognition of the disease as a clinical problem

• Diverticular disease as a growing problem

• Surgical intervention for its treatment

• Etiopathogenesis involving the muscles of the intestinal wall

Consider a Western man’s disease, 30% of cases affect people up to 60 years old 
and 60% up to 80 years old. From the fifth to the ninth decade of life, the incidence 
ranges from 5 to 50% of the general population.

Figure 4. 
Anatomy of a colonic diverticulum.

Figure 5. 
Penetrating vessel in the diverticular ostium.
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The great majority of patients are asymptomatic (75%), in young people, under 
50 years, the evolution is usually more aggressive and in the elderly over 60 years, 
there is a greater risk of hemorrhage. Urgent surgery occurs in about 5% of cases  
[6, 7]. Over time, new knowledge about etiopathogenics, its complications, diagnosis 
and treatment was discovered [8–10].

There is no specific cause. Physiopathology is based on the hypertonia of the 
smooth musculature of the intestinal wall with increased intraluminal pressure of 
the large intestine, favoring this hernia on the intestine wall.

Since the twentieth century, the incidence of DDC, whether by the clinical and 
laboratory diagnosis or by the finding of autopsies, is more common in industrial-
ized countries and less frequent in developing countries [11].

As a degenerative disease is considered in the intestine wall, it is most frequent 
over 50 years of age, but there are cases in younger individuals. There is no significant 
relationship as to gender, but there is as to family background, that is, hereditarity.

The etiopathogenesis of DDC has been related to factors such as the poor fiber 
diet, changes in colon motility, collagen function in the intestine wall, genetics and 
age [12, 13].

In recent reviews, it has been speculated about the enteric nervous system in 
DDC [14].

Inflammation is the most common manifestation (diverticulitis), which is much 
more frequent in the diverticulum of the sigmoid colon. Diverticulitis can be acute, 
the most common form; however, there are patients who present the chronic form, 
with periods of acute inflammation.

In the natural history of acute diverticulitis, symptoms affect approximately 
10 to 25% of patients with diverticular disease. The sigmoid is involved in 90% of 
cases. There is a palpable mass in 20% of cases. The incidence increases with age 
and mostly responds to treatment with clinical measures.

Seizures are recurrent 30 to 60% of the time, 50% in the first year and 90% up 
to 5 years later.

About 70 to 80% have intermittent symptoms, and about 25% after the first 
hospitalization will require a new hospitalization.

There is surgical indication in 10 to 30% of cases. Complicated forms appear 25% 
of the time after the first attack and 60% of the time after the second attack [15, 16].

Diagnosis is based on physical and image examinations and colonoscopy, 
opportunely indicated.

Computerized tomography is the examination of choice for uncomplicated acute 
diverticulitis and also complicated diverticulitis with high sensitivity and specificity 
(Figure 6). Colonoscopy must be avoided in the acute inflammatory activity phase 
due to perforation risk but must be carried out after the acute framework resolution 
to exclude other injuries such as colorectal neoplasms [17, 18].

Acute diverticulitis complicated with surgical indication depending on the stage 
well established by Hinchey [19] (Figures 7 and 8).

The patient’s systemic state will direct it to make a stoma or not [20–22].
In the differential diagnosis of acute diverticulitis, there are several pathologies 

such as: acute appendicitis, Crohn’s disease, gastroenterocolitis, colorectalcancer, 
intestinal obstruction of another origin, ischemic colitis, gynecological disorders, 
Meckel’s diverticulitis appendagites, lithiasis and/or urinary infection and irritable 
bowel syndrome [23, 24].

Other less frequent ways of presentation are complicated acute and/or chronic 
diverticulitis, with abdominal abscess (Figures 9 and 10), peritonitis, perforation 
(Figure 11), bladder, vagine and cutaneous fistulas (Figures 12 and 13). Another 
complication is stenosis (Figure 14), caused by fibrosis and inducing intestinal 
obstruction [7, 25].
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Figure 6. 
Acute diverticulitis with thickening of the wall, blurring of pericolic fat and adherence to the bladder wall.

Figure 7. 
Hinchey II—large abdominal abscess.

Figure 8. 
Hinchey III—diverticulitis with purulent peritonitis.
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Figure 10. 
Diverticular diseases abscess pericolic—left iliac fossa.

From the anatomic and clinical point of view, we can divide diverticular disease 
in hypertonic diverticular disease, restricted to the sigmoid colon where the big-
gest complications occur, habitually accomplishing the youngest individuals until 
seventh decade. The other way, hypothonic called is when all the large intestine is 
involved and in this case, the main complication is the enterorragia, accommodat-
ing elderly individuals. There are patients who present the two forms [26, 27].

The most frequent cause of lower gastrointestinal bleeding in patients over 
60 years of age is colonic diverticular disease. It occurs most frequently in the 
right colon where the ostia and cupola of the diverticula are wider and thinner and 
therefore have greater exposure of the penetrating vessels. About 50 to 90% bleed 
in the right and transverse colon. About 20% of patients with diverticular disease 
may bleed over their lifetime. About 25% may have recurrent bleeding and 5% may 
have massive bleeding. About 80% of the time the bleeding stops spontaneously.

Of those patients who need more than four units of blood a day, 60% will need 
urgent surgery. During rare blood-type situations, transfusion difficulties, rebleeding 
after bleeding has stopped, and massive transfusions and when blood loss is greater 
than replacement, colectomy is indicated. The postoperative mortality rate is 9%.

Surgery depends on the location of the bleeding point, which can be investigated 
by scintigraphy, arteriography or colonoscopy (Figure 15).

Figure 9. 
Diverticular diseases abscess pericolic—left flank.
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Three conditions are important in deciding which surgery to perform: 1. 
Clinical conditions and patient characteristics. 2. Experience of the surgeon. 3. 
Location of bleeding.

The ideal surgery is segmental or total colectomy with an ileum colon or an 
ileum rectus anastomosis.

Figure 11. 
Diverticular disease perfuration.

Figure 12. 
Perfuration and fistula colo-cutaneous.
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Figure 14. 
Diverticular diseases stenosis of the sigmoid colon.

Figure 15. 
Colonoscopy showing the point of bleeding from diverticulum.

Figure 13. 
Sigmoid—vesical fistula air in the top of the bladder.
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The likely surgery is total colectomy with ileum rectus anastomosis and protec-
tive ileostomy. The safest surgery is total colectomy with terminal ileostomy and 
burial of the rectal stump (Figure 16) [28–30].

An atypical presentation is segmental colitis associated with diverticular disease 
(SCAD), inflammatory disease that mimics inflammatory bowel diseases with 
variable intensity from slight to deep ulcerations (Figure 17) and which requires 
adequate cure treatment [31–33].

Prevention of complications, food and personal habits are controversial topics 
and this book hopes to help in this clarification.

Clinical or surgical treatment is guided by symptoms and complications [34–38].

Figure 16. 
Diverticular diseases pancolectomy for severe hemorrhage.

Figure 17. 
Sigmoid segmental colitis (edema + hiperemia + ulcerations).
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Abstract

Segmental colitis associated with diverticulosis is a pathology of recent 
 knowledge, whose pathogenesis is still poorly defined. Diagnosis is mainly based 
on colonoscopy and histopathological study. Clinical features are chronic diarrhea, 
abdominal cramps in the lower right quadrant, and intermittent hematochezia. 
The diagnosis is evidenced by colonoscopy showing inflammation in the colic 
mucosa between the diverticula, sparing the diverticular orifice associated with an 
anatomopathological condition showing chronic inflammation. The involvement 
is preferably sigmoid and may involve a descending colon, sparing the rectum. 
The treatment is similar to that of inflammatory bowel diseases in mild forms, but 
recent studies have presented new alternatives with good results. The treatment 
is not yet well defined, and antibiotics, mesalamine, and corticoid therapy can be 
used, and surgery can even be performed for refractory cases.

Keywords: segmental colitis associated with diverticulosis, diverticular disease, 
inflammatory bowel diseases

1. Introduction

Colonic diverticular disease occurs in over 60% of people over 60 in the West. 
It can present various forms of manifestation, from asymptomatic conditions 
detected in endoscopic or imaging exams, to cases of acute diverticulitis, with a 
pericolic inflammatory process originating in a diverticulum and spreading to 
adjacent tissues due to micro-perforations [1, 2].

Segmental colitis associated with diverticulosis (SCAD) is a chronic inflamma-
tory change that occurs in colonic mucosal segments between colonic diverticula, 
limited to the sigmoid and left colon, generally not affecting the diverticular ostium 
[2–6]. Rectum and right colon are spared from any endoscopic and histological 
inflammation [5, 6]. It is a recently recognized pathology within the spectrum of 
manifestations of colonic diverticular disease [7].

The inflammation of the colonic mucosa may resemble other inflamma-
tory bowel diseases (IBD) [Crohn’s disease (CD) and ulcerative colitis (UC)] 
in both clinical and endoscopic aspects [3, 7, 8]. Inflammation is non-specific, 
non-granulomatous, and localized. It appears to be a self-limited inflammatory 
process [3, 9].
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2. Terminology

Several terms have been used to refer to this pathology, including crescentic fold 
disease, colitis associated with diverticular disease, diverticular colitis, diverticular-
associated colitis (DAC), or segmental colitis associated with diverticulosis 
(SCAD), this being the most currently accepted [3, 9].

3. Pathogenesis

The exact pathogenic mechanism is not known, but it appears to be multifacto-
rial pathogenesis [10]. Several hypotheses have been raised, including mucosal pro-
lapse leading to mucosal ischemia, fecal stasis within diverticula, and consequent 
dysbiosis that can trigger an immune response, and high exposure to intraluminal 
antigens and toxins [3–5, 11].

4. Epidemiology

It is a rare pathology, with a prevalence ranging from 0.3 to 1.3% of patients 
undergoing colonoscopy [7] and 1.15 to 11.4% of patients with colonic diverticula.

The mean age at diagnosis is 61.7 to 66.5 years, similar to the mean age of onset 
of diverticular disease of the colon [3, 4]. There is also a predominance of males 
(58.7%) [4, 9].

5. Associated factors

SCAD is believed to be associated with several factors, including changes in intesti-
nal motility, bacterial stasis in the colon, bacterial overgrowth, and inflammation [3].

6. Clinical condition

Although SCAD is still considered a pathology among the spectrum of diverticu-
lar diseases, it differs from diverticulitis (which is the inflammation of a diverticu-
lum). As consequence, also the clinical picture is different.

The clinical picture associated with SCAD is variable, with studies citing 
complaints of diarrhea, rectal bleeding (live or with other changes), abdominal 
pain, and tenesmus [3, 4, 10]. Fever and weight loss are rare [4]. More than a third 
of patients have at least two associated symptoms at diagnosis [12].

The clinical picture can be very similar to that of mild inflammatory bowel 
disease. Occasionally, the patient may be asymptomatic, and the diagnosis is made 
only at random during colonoscopy for another reason.

Symptoms may vary according to the subtype of SCAD presented, with diarrhea 
being more common in type A and rectal bleeding in types C and D [12]. Type B 
presents with more than one symptom 39% of the time, with diarrhea and rectal 
bleeding being the main ones. Abdominal pain is more frequent in types C and D [2].

7. Laboratory and radiological exams

Laboratory tests (blood count, white blood count, erythrocyte sedimentation rate, 
C-reactive protein, fecal inflammatory markers, fecal calprotectin) and radiological 
tests do not show specific results, but help to exclude differential diagnoses [4, 13]. 
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Computed tomography may show thickening of the colonic wall in a colon segment 
with pre-existing diverticulosis. Fat blurring can be seen occasionally [14].

8. Diagnosis

The diagnosis of SCAD must initially be performed excluding other pathologies 
that cause intestinal inflammation, among these differential diagnoses: ischemic coli-
tis, colitis induced by anti-inflammatory drugs, infectious colitis (mainly cytomegalo-
virus and Clostridium difficile), and IBD [3]. SCAD can mimic clinical and endoscopic 
presentations of IBD [10], and some pictures are indistinguishable from IBD [7].

Colonoscopy is the mainstay for the diagnosis of SCAD [15]. By its use, inflam-
mation restricted to the mucosa between the diverticula is detected, sparing the 
diverticular orifice [3, 4]. Inflammation basically affects the sigmoid colon and left 
colon with normal mucosa in the rest of the colon (Figure 1).

It is indicated to perform biopsies of affected areas and normal areas to accurately 
locate inflammatory changes [15]. It is also suggested to perform a rectal biopsy 
(whose result should be negative) to strengthen the diagnosis [3, 7]. The pathologist 
must be informed about the clinical suspicion for better elucidation of the case.

Histopathologically, SCAD presents an active inflammatory infiltrate, similar to 
ulcerative colitis, unlike colonic diverticular disease, which presents a nonspecific 
inflammatory infiltrate, sometimes active, but different from those of inflamma-
tory bowel diseases [5, 16, 17].

Therefore, it is concluded that the diagnosis must include colonoscopy and his-
topathological examination, confirming the inflammatory process in the affected 
area, and ruling out inflammation in other areas, in addition to laboratory and 
imaging tests excluding other pathologies.

9. Classification

SCAD can be classified endoscopically into four categories considering the 
absence of diverticulitis (Table 1) [3, 12, 14, 18, 19]:

The feature that unifies the four types of SCAD is the fact that it saves diverticu-
lar orifice. The main points used to classify SCAD in the different categories are how 
much it resembles or does not have mild-to-moderate UC, severe UC, or CD [12].

In the figures below, taken from Tursi, 2010, we observe endoscopic and histo-
pathological images of SCAD type A (Figure 2), SCAD type B (Figure 3), SCAD 
type C (Figure 4), and SCAD type D (Figure 5) [2].

Figure 1. 
Endoscopic appearance of a case of SCAD. A large, swollen, and red lesion on the top of the colonic fold can be 
seen: This lesion could be scored as type A SCAD.
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Figure 2. 
Segmental colitis associated with diverticulosis’ as “crescentic fold disease.” The endoscopic pattern shows a 
swollen red patch about 1 cm in diameter, without hemorrhage or ulceration, confined to the crescentic mucosal 
fold. The diverticular orifices are spared, as well as the vascular pattern of the colonic mucosa is spared (a). 
The histopathological pattern shows an acute-on-chronic inflammation. Two crypt abscesses are evident in the 
center of the field (Hematoxylin & Eosin, magnification x20) (b).

Type Pattern Endoscopic appearance Histological appearance

A Crescentic fold Swollen red patches as of 0.5 
to 1.5 cm in diameter.

Without architectural changes in the 
crypts.
Neutrophil and lymphocyte infiltrate are 
limited to crypt epithelium.

B Mild to 
moderate 
UC-like

Diffuse loss of vascular 
pattern, mucosal edema 
and hyperemia, and diffuse 
erosions.

Active inflammation with architectural 
changes in the crypt, crypt abscesses, and 
goblet cell depletion.
Chronic changes of the lamina propria.

C Crohn’s 
colitis-like

Isolated aphthous ulcers. Highest variability. Transmural 
inflammation with microfissures.
Lymphoid follicles and non-specific 
infiltrates.

D Severe UC-like As type B but more severe 
with diffuse ulceration 
and reduced caliber of the 
lumen.

Crypt architectural changes, diffuse 
cryptitis, crypt abscesses, and goblet cell 
depletion.
Chronic changes of the lamina propria.

Table 1. 
SCAD classification (endoscopic and histological appearance).
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Figure 3. 
Segmental colitis associated with diverticulosis as “Mild-to-moderate ulcerative colitis-like.” the endoscopic 
pattern shows patchy loss of vascular pattern, edema, and hyperemia of the mucosa, and diffuse erosions. All 
diverticular orifices are spared (a). The histopathological pattern shows an acute-on-chronic inflammation. 
Two crypt abscesses are evident in the center of the field. There is also slight disarray and an architectural 
distortion with crypts irregularly arranged and varying in size and shape, patchy lymphoplasmacytic 
inflammation with some eosinophils (Hematoxylin & Eosin, magnification x100) (b).

Figure 4. 
Segmental colitis associated with diverticulosis as “Crohn’s disease colitis-like.” The endoscopic pattern shows 
scattered aphthous ulcers, some of them on the crescentic mucosal fold, within a normal colonic mucosa, with 
the normal vascular pattern. The diverticular orifices are always spared (a). The histopathological pattern 
shows a patchy lymphoplasmacytic inflammation in the upper part of the field, without significant cryptic 
architectural changes, and with a lymphoid follicle (count lymphocyte assay, magnification x20) (b).
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10. Treatment

Since SCAD can resemble inflammatory diseases. It could be treated following 
the precepts of mild forms of IBD [3]. It is considered more benign than other IBD, 
with some patients evolving with full resolution of the condition without recur-
rences, even without any type of treatment being established [4, 10]. Types A and C 
SCAD seem to show a milder evolution, while types B and D have a high propensity 
to relapse, being highly indicated a more aggressive clinical and endoscopic follow-
up and treatment for these two types [12, 20].

The standard treatment for SCAD is still not well defined, and it is possible to 
use a high fiber diet, use antibiotics (e.g., ciprofloxacin 500 mg twice a day associ-
ated with metronidazole 500 mg three times a day for 7 days) and aminosalicylates 
(mesalamine 2.4 to 3.2 g per day) in cases of unsatisfactory response to antibiotics 
or recurrent symptoms, which can be continued for 7 to 10 days or have its dose 
increased in case of therapeutic failure [4, 10, 14]. Immunosuppressants and 
steroids are used in severe third-line cases [4, 10].

In case of recurrence after having responded to the use of antibiotic therapy, we 
suggest repeating the same regimen for a long time.

Recent studies have demonstrated the possibility of combining beclomethasone 
dipropionate (BDP) (for 4 weeks) and the probiotic VSL#3 (for 15 days in a row) 
for the treatment of mild-to-moderate acute conditions, with the vast majority of 
patients reaching remission in week 4 [4, 10].

Figure 5. 
Segmental colitis associated with diverticulosis as “Severe ulcerative colitis-like” SCAD pattern. The endoscopic 
pattern shows marked edema in the sigmoid mucosa with ulcerations, reduction of the lumen, diffuse loss of 
vascular pattern, diffuse hyperemia, and easy bleeding on contact with colonoscopy. The diverticular orifices 
are not easy to recognize, but they may be visible, spared by inflammation, at the maximal air inflation (a). 
Histology showed severe active ulcerative colitis (indistinguishable from classic inflammatory bowel disease), 
with severe diffuse inflammatory infiltrate, crypts irregularly arranged with architectural distortion, and 
cryptic abscesses (Hematoxylin & Eosin, magnification x40) (b).
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In patients’ refractory to conventional therapy for SCAD, infliximab and adalim-
umab could be good therapeutic options [5, 21–23].

Table 2 shows the medicament advice, posology, and suggested time of use.
Surgery reserved for cases refractory to clinical treatment or that become depen-

dent on corticosteroid therapy [4, 10].
It is always important to rethink whether the SCAD diagnosis is correct in 

case of failure of the instituted therapies, always bearing in mind the differential 
diagnoses, especially IBD [22].

The treatment algorithm for SCAD adapted from Kucej and Poggio 2018 is 
shown in Figure 6 and divides the therapeutic indications according to the SCAD 
classification [3].

Medicament Posology Usage time

Ciprofloxacin 500 mg twice a day 7–14 days

metronidazole 500 mg 3 times a day 7–14 days

Mesalamine 2.4 a 3.2 g per day Variable with the answer

Prednisone 40 mg + wean 7 days + weaning until week 6

Beclomethasone 
dipropionate

10 mg/day (1 month) + 5 mg/day  
(next month)

8 weeks

VSL#3 1 bag/day 15 days

Table 2. 
Medicament, posology, and usage time for SCAD.

Figure 6. 
Proposed algorithm for SCAD management (adapted by Tursi et al. [2]).
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Abstract

Diverticular disease is one of the most common problems encountered by  
general surgeons and gastroenterologists. The term refers to complications that 
occur from colonic diverticulosis. In diverticular colonic disease the sigmoid colon 
is usually the most commonly involved, while right acute colonic diverticulitis is 
rarer. In establishing the diagnosis of ALCD, objective clinical examination plays 
an important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical exami-
nations: CT abdomen. CRP is a useful tool in predicting the clinical severity of 
acute diverticulitis. The treatment applied to patients with uncomplicated colonic 
diverticular disease can be represented by antibiotic therapy, water regime, hydro-
electrolytic rebalancing. In patients with multiple comorbidities, hemodynamic 
instability, the Hartmann procedure is recommended for the treatment of acute 
peritonitis caused by perforated colonic diverticulitis and in hemodynamically 
stable patients without comorbidities, colonic resection with primary anastomosis 
with or without stoma is suggested.

Keywords: acute left colonic diverticulosis, acute right colonic diverticulitis, 
hartmann segmental colectomy, hemorrhagic colonic diverticulosis, perforating 
diverticular disease, acute fistulized diverticulitis

1. Introduction

Diverticular disease is one of the most common problems encountered by gen-
eral surgeons and gastroenterologists. The term refers to complications that occur 
from colonic diverticulosis, including lower gastrointestinal bleeding, inflamma-
tion, pain, abscess formation, fistula, strictures, perforation, and death [1]. It is an 
important cause of morbidity and a significant economic burden [1, 2]. Acute left 
colonic diverticulosis is common in Western countries, with its prevalence increas-
ing worldwide, which is probably due to lifestyle changes [1]. Although left colonic 
diverticulosis remains more common in elderly patients, a dramatic increase in its 
incidence has been observed in younger age groups in recent years [2]. Recent evi-
dence suggests that the risk of developing acute left colonic diverticulitis (ALCD) 
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for life is approximately 4% in patients with diverticulosis [3], and data from 
Western populations suggest that up to one-fifth of patients with acute diverticu-
litis have less than 50 years of age [4–6]. ALCD is a common problem encountered 
by Western surgeons in the acute context. The sigmoid colon is usually the most 
commonly involved, while right acute colonic diverticulitis (ARCD) is rarer, but 
much more common in non-Western populations. A diagnosis of diverticular 
disease should not be overlooked in younger patients, as hospitalization rates in 
those under the age of 40 have increased significantly in the last decade. In most 
cases, uncomplicated acute diverticulitis can be treated medically with antibiotics 
and digestive rest or with a clear liquid diet. Uncomplicated acute diverticulitis can 
be managed on an outpatient basis in selected patients who do not have comorbidi-
ties (including the immunocompromised state) and can tolerate a liquid diet in 
the absence of fever, significant leukocytosis, or evidence of complicated imaging 
disease. Recurrent diverticulitis or diverticulitis complications, including abscess, 
perforation, fistulizing disease (Figure 1), and strictures/obstruction usually 
require surgery.

2. Classification of colonic diverticular disease

In 2016, the guidelines of the World Society of Emergency Surgery (WSES) 
were published [7], and in 2020 the guidelines were revised in accordance with the 
GRADE methodology [8, 9]. The GRADE system is a hierarchical evidence-based 
tool that systematically evaluates the available literature. Following the study of the 
available literature, it was concluded that there are several classification systems for 
ALCD. Hinchey and colleagues rated the severity of acute diverticulitis at 4 degrees 
[10] in patients with clinical findings of intra-abdominal abscesses:

Figure 1. 
Intraoperative demonstration of the colo-bladder fistula. Surgical examination of the pelvic peritoneal cavity 
showed a colo-bladder fistula with a diameter of 0.4 cm (yellow arrow).
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1. Abscess around the colon

2. Pelvic, intra-abdominal or retroperitoneal abscess

3. Generalized purulent peritonitis

4. Generalized fecal peritonitis

In recent years, computed tomography (CT) has become a diagnostic tool in 
the staging of patients with ALCD, so the Hinchey classification has been changed 
[11–15]. Thus, Neff et al. [11] presented a new classification in 5 stages, from stage 
0 (uncomplicated) to stage 4 (pneumoperitoneum with abundant free fluid in the 
peritoneal cavity).

0 - Uncomplicated diverticulitis; diverticula, thickening of the wall, increased 
density of pericolic fat
1 - Complicated local with local abscess
2 - Complicated with pelvic abscess
3 - Complicated with distant abscess
4 - Complicated with other complications at a distance

In 2002, Ambrosetti et al. [12] classified ALCD as moderate disease and severe 
disease based on CT examination. Moderate diverticulitis was defined by thicken-
ing of the colon walls ≥5 mm and signs of inflammation of the fat around the 
affected colon and severe diverticulitis was defined by thickening of the colon walls, 
accompanied by abscess, extraluminal gas or extraluminal contrast substance:

1. Moderate diverticulitis

a. Thickening of the wall of the localized sigmoid colon (≥ 5 mm)

b. Infiltration of fat around the colon

2. Severe diverticulitis

a. Abscess

b. Extraluminal gas

c. Extraluminal contrast

In 2005, Kaiser and colleagues [13] modified the Hinchey classification in accor-
dance with the CT examination. Thus diverticulitis was classified into 5 stages:

Stage 0: mild clinical form diverticulitis
Stage 1a: limited inflammation around the colon
Stage 1b: limited abscess around the colon
Stage 2: pelvic or distal intra-abdominal abscess
Stage 3: generalized purulent peritonitis
Stage 4: fecal peritonitis at presentation

Mora Lopez and co-workers [14] in 2013 proposed a change to the Neff classifi-
cation by dividing stage 1 of the Neff classification into:
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• stage 1a - pneumoperitoneum located in the form of gas bubbles

• stage 1b - abscess <4 cm

The Mora Lopez classification is as follows:

• stage 0 - uncomplicated diverticulitis: colonic diverticulum, thickening of the 
colon wall, increased density of fat around the colon

• stage 1 - locally complicated diverticulitis:

 ○ 1a Pneumoperitoneum located in the form of gas bubbles

 ○ 1b Abscess (<4 cm)

• stage 2 - complicated diverticulitis with pelvic abscess. Abscess>4 cm in 
the pelvis

• stage 3 - complicated diverticulitis with distant abscess. Abscess in the abdomi-
nal cavity (outside the pelvis)

• stage 4 - complicated diverticulitis with other distant complications. Abundant 
pneumoperitoneum and / or free intra-abdominal fluid

Sallinen et al. [15] conducted a retrospective study on patients treated for ALCD 
and established the following staging:

stage 1 - Uncomplicated diverticulitis
stage 2 - Complicated diverticulitis with small abscess (<6 cm)
 stage 3 - Complicated diverticulitis with large abscess (≥ 6 cm) or distant 
intraperitoneal or retroperitoneal gas
stage 4 - Generalized peritonitis without organ dysfunction
stage 5 - Generalized peritonitis with organ dysfunction

In 2015, the WSES study group [16] proposed a classification of ALCD based on 
CT examination of the abdomen:

• uncomplicated diverticulitis: thickening of the colon wall, increasing the 
density of fat around the colon

• complicated diverticulitis which is divided into 4 stages depending on the 
extent of the infectious process:

Stage 1

 1A Air bubbles around the affected colon or small amount of fluid around the 
colon without abscess (5 cm from the inflamed intestinal segment).
1B Abscess ≤4 cm

Stage 2

2A Abscess>4 cm
2B Gas at a distance (> 5 cm from the inflamed intestinal segment)
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Stage 3 - Diffuse fluid without free gas at a distance
Stage 4 - Diffuse fluid with free gas at a distance

3. Establishing the diagnosis of acute diverticulitis

In establishing the diagnosis of ALCD, objective clinical examination plays 
an important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical exami-
nations: CT abdomen. CRP has been identified as a useful biomarker of inflam-
mation and may be useful in predicting the clinical severity of acute diverticulitis, 
as demonstrated by several recent studies [17–19]. To investigate the value of CRP 
and other laboratory parameters of patients in predicting the clinical severity of 
acute diverticulitis, a retrospective study was published in 2014 [17]. The authors 
concluded that CRP is a useful tool in predicting the clinical severity of acute 
diverticulitis. A mild episode is very likely in patients with CRP less than 170 mg/l. 
Those with higher CRP values are more likely to undergo surgery or percutaneous 
drainage.

Mäkelä and colleagues [19] published a study comparing CRP values in 350 
patients who first experienced symptoms of acute diverticulitis with CT results and 
clinical parameters, both by univariate and multivariate analyzes. The CRP limit 
value of 149.5 mg / l significantly discriminated uncomplicated acute diverticulitis 
from complicated diverticulitis (specificity 65%, sensitivity 85%, area under curve 
0.811, p = 0.0001). In the multivariate analysis, a CRP value above 150 mg/l and 
advanced age were independent risk factors for complicated acute diverticulitis. The 
mean CRP was significantly higher in deceased patients (mean CRP of 207 mg/l) 
than in those who survived (mean CRP of 139 mg/l). In addition, a CRP value above 

Figure 2. 
CT abdomen and pelvis in a patient with colonic diverticulosis complicated by colo-cutaneous fistula: the 
presence of a fluid collection and areas of air bubbles in the muscles of the abdominal wall (green arrow) and 
the disappearance of the cleavage plane of the small intestine (yellow arrow).
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150 mg/l and free abdominal fluid in CT were independent variables that predicted 
postoperative mortality. The study confirmed that CRP is useful for predicting the 
severity of acute diverticulitis on admission. The authors concluded that patients 
with a CRP value greater than 150 mg/l have an increased risk of complicated 
diverticulitis and should always undergo a CT scan.

CT abdomen with contrast agent is the radiological examination that is used to 
evaluate patients with suspected ALCD. This approach is the gold standard for both 
diagnosis and staging of patients with ALCD due to its excellent sensitivity and 
specificity [20–22]. CT can also rule out other diagnoses, such as ovarian pathology 
or abdominal aortic aneurysm. CT findings in patients with ALCD may include 
diverticulosis with associated colonic wall thickening, increased fat density around 
the affected colon, extraluminal gas, pneumoperitoneum, abscess formation, or 
free intra-abdominal fluid (Figure 2).

4. Acute diverticulitis: treatment

4.1 ALCD in immunocompromised patients

Immunocompromised patients have an increased risk of complicated ALCD 
[23–26]. As such, most of these patients require urgent surgery, and this is associ-
ated with a significantly higher mortality rate [27]. A recent study by Biondo et al. 
[28] analyzed the relationship between the different causes of immunosuppres-
sion (IMS) and ALCD. Immunocompromised patients were divided into 5 groups 
according to the causes of IMS: group I, chronic corticosteroids; group II, transplant 
patients; group III, malignant neoplasm disease; group IV, chronic renal failure; and 
group V, other immunosuppressive treatments. The rate of emergency surgery was 
high (39.3%) and was required more frequently in group I (chronic corticosteroid 
therapy). In this study, postoperative mortality was 31.6%, and the recurrence rate 
after a successful non-operative control occurred in 30 patients (27.8%).

4.2  Antibiotic treatment in patients with uncomplicated acute colonic 
diverticulitis

Uncomplicated acute diverticulitis is an intra-abdominal infection in which the 
infectious process does not extend beyond the affected colon, while in complicated 
acute diverticulitis the infectious process extends beyond the colon, producing 
either localized peritonitis or diffuse peritonitis [29]. Studies have been done on 
the use of antibiotics in uncomplicated acute diverticulitis. A multicenter study 
published by Chabok and colleagues in 2012 [30], performed in surgical clinics in 
Sweden and Iceland on 623 patients with uncomplicated acute diverticulitis con-
firmed by CT examination, showed that antibiotic treatment applied to uncompli-
cated acute diverticulitis did not lead to a more accelerated cure of the disease nor to 
the prevention of complications or recurrence of the disease.

Therefore, antibiotic treatment for uncomplicated acute diverticulitis is not 
indicated and antibiotics should be reserved for complicated acute diverticulitis 
only. However, the high mortality associated with sepsis requires the clinician to 
maintain a high index of clinical suspicion in patients who are prone to an increased 
risk of sepsis [31]. Thus, in patients with uncomplicated acute diverticulitis con-
firmed by CT examination, having an increased risk of sepsis such as patients with 
clinical manifestations of infection or in elderly patients, immunocompromised or 
with comorbidities that decrease the immune response, spectrum antibiotic therapy 
is suggested. Must cover gram-negative and anaerobic bacilli.
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In 2009, a randomized controlled trial of oral antibiotic therapy versus intra-
venous antibiotic therapy (ciprofloxacin and metronidazole) was performed for 
patients with uncomplicated acute diverticulitis [32]. Intravenous antibiotic therapy 
has not been shown to be more effective than oral antibiotic therapy in uncom-
plicated acute diverticulitis. For patients with uncomplicated ALCD and without 
comorbidities, it is suggested that treatment be performed in a specialty outpatient 
setting. It is necessary to re-evaluate at 7 days, and if the clinical condition dete-
riorates, the re-evaluation must be done earlier and the patients with significant 
comorbidities who have vomiting, the hydro-electrolytic rebalancing will be done 
by hospitalization.

4.3 Treatment of patients with uncomplicated ALCD

Etzioni et al. [33] published a retrospective study in 2010, showing that out-
patient treatment was effective for 94% of patients with acute diverticulitis. A 
systematic review of the outpatient management of uncomplicated acute diver-
ticulitis has recently been published [34]. Jackson et al. concluded that current 
evidence suggested that outpatient treatment for most cases of uncomplicated acute 
diverticulitis was warranted. Rodríguez-Cerrillo et al. [35] have recently shown 
that elderly patients with comorbidities can also be treated safely at home, avoiding 
hospitalization. The DIVER trial [36] demonstrated that outpatient treatment can 
be safe and effective in selected patients with uncomplicated acute diverticulitis 
without comorbidities and can reduce costs without negatively affecting the quality 
of life of these patients. This multicenter study included patients over 18 years of 
age with uncomplicated acute diverticulitis. Confirmation of uncompleted acute 
diverticulitis was made by abdominal CT examination. The first dose of antibiotic 
was given intravenously to all patients in the emergency department, and then 
the patients were either hospitalized or discharged. Out of a total of 132 patients, 
treatment failure was recorded in 4 hospitalized patients and in 3 at home they 
developed treatment failure (there were no differences between groups (p = 0.62)). 
The overall cost of healthcare per episode was 3 times lower in the outpatient 
group, with significant cost savings of EUR 1124.70 per patient. No differences were 
observed between groups in terms of quality of life.

4.4  Treatment in patients with acute diverticulitis discovered on CT by the 
presence of gas around the colon

The best treatment in patients with complicated acute diverticulitis confirmed 
by CT examination that shows the presence of free gas around the affected colon, 
the WSES group recommends a non-operative treatment with antibiotic therapy 
[16]. Among patients hospitalized for acute diverticulitis, 15–25% of patients have 
an abscess around the affected colon, detected by CT examination [37]. When 
the size of the abscess around the affected colon is around 4–5 cm, an antibiotic 
treatment can be tried, but with a failure rate of 20% and a mortality rate of 0.6% 
[38]. Percutaneous drainage of the abscess combined with antibiotic treatment 
[39–43] is also discussed in these patients. Surgical treatment is required in these 
patients when they show clinical signs of sepsis. In 2015, a retrospective study was 
published by Elagili et al. [44] comparing antibiotic-only treatment of diverticular 
abscess versus percutaneous drainage. In this study, 32 patients were treated with 
antibiotics alone and 114 underwent percutaneous drainage. Surgery was required 
to remove the abscess in 8 patients who underwent antibiotic therapy alone (25%) 
and in 21 patients (18%) who underwent percutaneous drainage. In patients with 
percutaneous drainage, special attention should be paid to the drainage catheter. 
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Removal of this drainage catheter should be considered when the drainage flow has 
decreased significantly and on CT examination with contrast medium, no identifi-
able cavity remains around the catheter, in which case the catheter will be removed. 
If a decrease in the abscess is not noticed on the CT examination and the patient 
does not show any improvement in the clinical situation, the following therapeutic 
decisions may be necessary: additional drainage, repositioning of the drainage 
catheter or an abscess removal surgery.

In patients with acute diverticulitis with findings on CT examination, free gas 
at a distance without diffuse intra-abdominal fluid, a non-operative treatment 
is suggested, only if a careful and continuous monitoring of the patient can be 
performed. Of these patients, about 25% treated non-operatively may require 
emergency surgery [45]. If these patients show signs of acute peritonitis at the 
clinical examination, then emergency surgery, hydro-electrolytic rebalancing, 
antibiotic therapy are required. Dharmarajan et al. [46] reported a high success rate 
for nonoperative management in patients with acute diverticulitis and free gas on 
CT examination, but excluding those with hemodynamic instability. Sallinen et al. 
[47] concluded that non-operative treatment can be applied to patients with acute 
diverticulitis and distant free gas highlighted by CT examination, but in the absence 
of diffuse acute peritonitis or fluid in the bottom of the Douglas sac. The appear-
ance of a massive pneumoperitoneum or the presence of gas in the retroperitoneal 
space even in the absence of generalized acute peritonitis, was associated with a 
non-operative treatment failure rate of 57–60%. Surgery in patients with clinical 
signs of acute peritonitis with acute perforated diverticulitis should be surgical 
resection of the affected colon and anastomosis with or without stoma, in stable 
patients without comorbidities and the Hartmann procedure (HP) in hemodynami-
cally unstable patients or in patients with multiple comorbidities [16].

4.5 Follow-up of patients treated for colonic diverticular abscess

In patients with uncomplicated acute diverticulitis confirmed by non-operative 
CT examination, a routine assessment of the colon is not recommended, while 
in patients with non-operatively treated diverticular abscess an early assessment 
of the colon at 4–6 weeks is recommended. A perforated colon cancer with local-
ized colon abscess, although less common but possible, may mimic acute colonic 
diverticulitis with abscess around the colon [48, 49]. It has been shown that the 
risk of malignancy after uncomplicated acute diverticulitis proven by CT is low, so 
that a routine colonoscopy, in the absence of other indications, is not necessary. In 
2014, a study [50] was published investigating the rate of colorectal cancer (CRC) 
discovered by colonoscopy after an episode of uncomplicated diverticulitis. A total 
of 2,490 patients with uncomplicated diverticulitis were included in the study. 17 
patients were diagnosed with CRC (1.16%). Hyperplastic polyps were observed in 
156 patients (10.6%), low-grade adenoma in 90 patients (6.1%) and adenoma with 
aggravated dysplasia in 32 patients (2.2%). This study shows that routine colono-
scopic evaluation in the absence of other clinical signs of CRC is not necessary in 
patients who have had an episode of uncomplicated acute diverticulitis.

4.6  Treatment of patients with acute peritonitis caused by perforated colonic 
diverticulitis

In patients with acute diffuse peritonitis due to diverticular perforation, lavage 
and laparoscopic drainage are suggested only in carefully selected patients. A mini-
mally invasive approach using laparoscopic peritoneal lavage and drainage has been 
debated in recent years as an alternative to colon resection [51]. This therapeutic 
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procedure consists of laparoscopic aspiration of the pus followed by copious wash-
ing of the peritoneal cavity and placement of abdominal drainage tubes, which 
remain many days after this procedure. In 2013, a retrospective Dutch analysis of 38 
patients [52] with perforated acute colonic diverticulitis peritonitis was published. 
In 7 patients, this approach did not control sepsis, 2 patients died from multiple 
organ dysfunction syndrome (MODS) and 5 patients required additional surgery 
(3 Hartmann resections, 1 stoma and 1 perforation suture). Predictors for the 
failure of conservative therapy (drainage and laparoscopic lavage) were: multiple 
comorbidities, high CRP levels and a high Manheim index of peritonitis. In 2015, 
the results of the SCANDIV study were published [53]. According to this study, 
laparoscopic lavage is not supported for the treatment of acute perforated colonic 
diverticulitis. The LADIES study published in 2015 [54] showed that laparoscopic 
lavage was not superior to sigmoidectomy for the treatment of acute perforated 
diverticulitis. So in acute Hinchey III diverticulitis, laparoscopic lavage is marred 
by an increased failure rate with the need for reintervention for intra-abdominal 
abscess.

In patients with multiple comorbidities, hemodynamic instability, the Hartmann 
(HP) procedure is recommended for the treatment of acute peritonitis caused by 
perforated colonic diverticulitis and in hemodynamically stable patients without 
comorbidities, colonic resection with primary anastomosis with or without stoma 
is suggested. The HP is considered a therapeutic option in acute peritonitis caused 
by acute perforated colonic diverticulitis in patients presented in the emergency 
department with critical conditions and multiple comorbidities (Figures 3 and 4). 
However, restoration of intestinal transit continuity is associated with significant 
morbidity [55] and therefore many of these patients do not undergo digestive tran-
sit restoration surgery and thus remain with a permanent stoma [56]. A study that 
included 2729 patients [57] evaluated patients with acute perforated diverticulitis 
who were treated either by colon resection with primary anastomosis and protective 
ileostomy or by the HP. Most patients were treated by the HP and only 208 (7.6%) 
patients were treated by colon resection with primary anastomosis and protective 
ileostomy. Mortality rates for patients undergoing the HP and colon resection with 
the primary anastomosis were 7.6% and 2.9%, respectively. The authors concluded 
that colon resection with primary anastomosis and protective ileostomy may be the 
optimal therapeutic strategy for carefully selected patients with acute peritonitis 
caused by perforated colonic diverticulitis.

Oberkofler et al. [58] conducted a randomized colonic resection study in 2012 
with primary anastomosis and protective ileostomy versus the HP in patients with 

Figure 3. 
Sigmoid colon resected in a patient with perforated sigmoid colonic diverticulosis.
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acute peritonitis caused by perforated acute colonic diverticulitis. 62 patients with 
left colonic perforation (Hinchey III and IV) were randomized for the HP (30 
patients) and for colon resection with primary anastomosis and protective ileos-
tomy (32 patients). A planned operation to reintegrate the intestine into the diges-
tive tract was performed at 3 months. The study did not report any difference in 
mortality and initial morbidity (mortality 13% vs. 9% and morbidity 67% vs. 75% 
in the HP versus colon resection with primary anastomosis), but found a reduction 
in hospital stay, lower costs, fewer serious complications in the colon resection 
group with primary anastomosis and protective ileostomy. The LADIES study 
[59] performed in 2019 in immunocompetent patients, hemodynamically stable, 
less than 85 years of age, showed that colon resection with primary anastomosis is 
preferable compared to the HP for the treatment of acute peritonitis by diverticuli-
tis, acute perforated colon (Hinchey’s disease III or IV). In this study were eligible 
patients aged 18 to 85 years who showed clinical signs of acute peritonitis caused by 
acute perforated colonic diverticulitis and CT abdomen showed free gas and fluid in 
the peritoneal cavity. Patients with Hinchey I or II diverticulitis were not eligible for 
inclusion.

A systematic review of the literature on the surgical management of Hinchey 
diverticulitis III and IV was published in 2019 [60]. 3596 patients were included in 
this study. Overall mortality in HP patients was 10.8% in observational studies, and 
at colon resection with primary anastomosis, mortality was lower, being 8.2% in 
observational studies.

4.7  The role of laparoscopic surgery in the treatment of diffuse acute peritonitis 
caused by acute perforated diverticulitis

Emergency laparoscopic sigmoidectomy is recommended in patients with 
diffuse acute peritonitis caused by perforated acute diverticulitis, only if technical 
skills and equipment are available. In 2015, a systematic review of laparoscopic 
sigmoidectomy in emergencies was published [61]. A total of 104 patients were 
included in the study: HP was performed in 84 patients and colon resection with 
primary anastomosis was performed in 20 patients. The average duration of hospi-
talization varied between 6 and 16 days, 3 patients died in the postoperative period. 

Figure 4. 
Macroscopic appearance of a perforated sigmoid colonic diverticulosis on the sigmoidectomy resection piece.
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This study showed that emergency laparoscopic sigmoidectomy is possible for the 
treatment of acute perforated sigmoid diverticulitis with generalized peritonitis, 
but laparoscopic sigmoidectomy was performed on selected patients and was 
performed in experienced centers. To demonstrate the benefits of laparoscopic 
sigmoidectomy compared to classic open surgery sigmoidectomy, high-quality 
prospective or randomized studies are needed.

4.8  Therapeutic strategy in diffuse acute peritonitis produced by acute 
perforated diverticulitis

Diffuse acute peritonitis caused by perforated acute colonic diverticulitis is a 
life-threatening condition that requires prompt emergency surgery. To improve 
the results, in recent years a treatment algorithm has been developed in patients 
with generalized acute peritonitis caused by acute perforated colonic diverticulitis, 
which consists of peritoneal lavage, segmental resection of the affected colon or 
closure of the perforation and the second surgery is performed at 3–6 months to 
restore bowel continuity [62, 63]. Patients who are hemodynamically unstable are 
not candidates for immediate complex surgery. Initial surgery in hemodynamically 
unstable patients with multiple comorbidities should be limited to controlling the 
source of peritoneal infection, for example primary closure of perforation / limited 
resection of the affected colon (HP) after which the patient is taken to the intensive 
care unit for rebalancing hydro-electrolytic, acid–base, correction of anemia, possi-
bly correction of respiratory and circulatory deficits. In 2012, a prospective obser-
vational study was published by Kafka-Ritsah et al. [51]. In this study were enrolled 
51 patients (28 women), with a mean age of 69 years with diverticulitis Hinchey III 
(40 patients - 78%) and Hinchey IV (11 patients - 22%). The hospitalized patients 
were initially treated by segmental resection of the affected colon, peritoneal 
lavage, followed by an operation at 24–48 hours to restore bowel continuity in 36 
patients (84%), of which 4 patients underwent a protective ileostomy. There were 5 
anastomotic fistulas. The overall mortality rate was 9.8%. WSES recommends using 
an open abdomen approach in selected patients with ongoing sepsis disorders [64]. 
In patients with ongoing severe sepsis, the open abdomen technique can be used 
with the application of therapy with negative active peritoneal pressure [65].

4.9  Factors considered for a segmental colonic resection in cases of  
non-operatively treated acute colonic diverticulitis

It is recommended that after an acute episode of ALCD conservatively treated, a 
segmental resection of the affected colon be performed, especially in immunocom-
promised patients. Older clinical trials have reported that about one-third of patients 
with acute diverticulitis will have a recurrent attack, often within 1 year [66, 67]. 
After a 4-year follow-up, El Sayed et al. [68] on an English study of 65,000 patients 
treated non-operatively for the first episode of acute colonic diverticulitis, found 
a recurrence rate of approximately 11.2%. The DIRECT, multicenter randomized 
trial was performed on 109 patients, performed on 26 hospitals in the Netherlands. 
Patients in the study had persistent and recurrent abdominal pain after an episode 
of acute colonic diverticulitis [69]. After this 6-month follow-up, the sigmoidectomy 
performed led to a better quality of life compared to non-operative management, 
evaluation performed through several specific questionnaires. Currently, the decision 
to segmental colectomy of the colon, performed after one or more episodes of acute 
colonic diverticulitis, must be made on a case-by-case basis taking into account risk 
factors, complications, age, severity of recurrent episodes, personal pathological 
history and comorbidities. (e.g. immunosuppressed patients) [70].



Diverticular Disease of the Colon - Recent Knowledge of Physiopathology, Endoscopic Approaches...

40

4.10  Duration of optimal antibiotic therapy after surgical control of the 
source of sepsis in acute peritonitis caused by acute perforated colonic 
diverticulitis

It is suggested a duration of 4 days of postoperative treatment with antibiotics in 
complicated ALCD if the source of peritoneal infection has been surgically sup-
pressed. The therapeutic regimen should depend on the severity of the infection, 
the pathogens suspected to be involved and the risk factors for developing antibiotic 
resistance [28]. The pathogens involved are Gram-negative and Gram-positive bac-
teria as well as anaerobic bacteria. The main threat of resistance in intra-abdominal 
infections is Enterobactericeae which produce extended spectrum beta-lactamase 
(ESBL) which is becoming more common in community-acquired infections 
worldwide [71]. The recent study by Sawyer et al. [72] showed that in patients with 
intra-abdominal infections, the results of antibiotic treatment with a duration of 
4 days were similar to those with a longer duration of antibiotic treatment.

4.11 Principles of treatment of right acute colonic diverticulitis (ARCD)

The principles of diagnosis and treatment of patients with ARCD are similar to 
those of patients with ALCD, although studies have shown that the percentage of 
complications requiring surgery is higher in patients with ALCD than in patients 
with ARCD. Typically, the sigmoid colon is more involved in acute colonic diver-
ticulitis than the right colon - ARCD [73]. ARCD has a lower rate of complicated 
diverticulitis [74] and ARCD occurs more frequently in middle-aged men. In 
particular, ARCD is located on the cecum, making differential diagnosis with acute 
appendicitis difficult. CT abdomen with contrast agent has an essential role in 
establishing the diagnosis of ARCD [75]. The diagnostic and treatment principles 
of ARCD are similar to those of ALCD. As a therapeutic option in ARCD, non-
operative methods should be preferred in cases without acute diffuse peritonitis, 
although differentiation from malignant proliferative processes is difficult [76]. 
Surgical treatment is usually performed in cases of complicated ARCD [73, 77–79]. 
In experienced medical centers, laparoscopic resection of the affected colon with 
primary anastomosis can be performed [80, 81].

5. Conclusions

1. In diverticular colonic disease the sigmoid colon is usually the most commonly 
involved, while right acute colonic diverticulitis is rarer.

2. In establishing the diagnosis of ALCD, objective clinical examination plays an 
important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical 
examinations: CT abdomen. CRP is a useful tool in predicting the clinical 
severity of acute diverticulitis.

3. CT abdomen with contrast agent is the radiological examination that is used 
to evaluate patients with suspected ALCD. This approach is the gold standard 
for both diagnosis and staging of patients with ALCD due to its excellent 
 sensitivity and specificity.

4. In patients with acute diverticulitis with findings on CT examination, free 
gas at a distance without diffuse intra-abdominal fluid, a non-operative 
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treatment is suggested, only if a careful and continuous monitoring of the 
patient can be performed.

5. The treatment applied to patients with uncomplicated colonic diverticular dis-
ease can be represented by antibiotic therapy, water regime, hydro-electrolytic 
rebalancing.

6. In patients with multiple comorbidities, hemodynamic instability, the 
Hartmann procedure is recommended for the treatment of acute peritonitis 
caused by perforated colonic diverticulitis and in hemodynamically stable 
patients without comorbidities, colonic resection with primary anastomosis 
with or without stoma is suggested.

7. In patients with uncomplicated acute diverticulitis confirmed by non-operative 
CT examination, a routine assessment of the colon is not recommended, 
while in patients with non-operatively treated diverticular abscess an early 
assessment of the colon at 4–6 weeks is recommended.

8. Emergency laparoscopic sigmoidectomy is recommended in patients with 
diffuse acute peritonitis caused by perforated acute diverticulitis, only if 
technical skills and equipment are available.

9. In patients with acute diffuse peritonitis due to diverticular perforation, lavage 
and laparoscopic drainage are suggested only in carefully selected patients.

10. The principles of diagnosis and treatment of patients with ARCD are similar to 
those of patients with ALCD, although studies have shown that the percentage 
of complications requiring surgery is higher in patients with ALCD than in 
patients with ARCD.
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Abstract

Diverticular disease is the most common morphological abnormality of the 
colon. It is increasing in prevalence proportionally to progressive aging and modern 
alimentary diet. The majority of the diverticular disease affects the sigmoid colon 
and the segmental inflammatory process can have different outcomes, from self-
limited, low-grade inflammation to severe cases evolving to complications such 
as abscess, fistulas to different organs, free perforation and peritonitis, sepsis, 
intestinal obstruction, and hemorrhage. In this chapter, we will focus on a few of 
these complications—focal low-grade inflammation, intra-abdominal abscess, and 
fistulas.

Keywords: diverticular disease, diverticulitis, complicated diverticulitis,  
intra-abdominal abscess, sigmoid fistulas

1. Introduction

The incidence of diverticular disease (DD) has been rising in the last years, 
affecting 50–60% of people at the age of 60 [1, 2]. Only 20% of the patients with 
DD will develop symptoms, without acute inflammatory signs. Even so, the major-
ity of them will be treated conservatively with success, but in some cases, com-
plications such as abscess, obstruction, hemorrhage, perforation, and fistula will 
arise [3–5].

The majority of the diverticular disease affects the sigmoid colon. Its inflam-
matory process can have different outcomes, from self-limited, low-grade inflam-
mation to severe cases evolving to abscess or perforation of the colonic wall. The 
perforation may have different presentations—free perforations when the colon 
communicates with the peritoneal cavity or can be walled off by the omentum or 
surrounding viscera.

Free perforation of the colon results in peritonitis and demands urgent surgical 
treatment.

Low-grade inflammation may cause tiny breaches and involve adjacent peri-
toneum, viscera, and mesentery fat, resulting in acute inflammatory reactions. 
Adhesion of surrounding structures will result in an inflammatory mass. Usually, 
it will result in walled-off infection and abscesses, which may heal with medical 
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treatment. Sometimes, the abscess may need to be drained surgically or aided by the 
radiological guide.

This inflammatory process may erode to the adhered organ and cause an internal 
fistula, notably the urinary bladder, but also to the small bowel, uterus, vagina or 
may erode through the abdominal wall resulting in an external fistula.

Also, the inflammatory reaction resulted from acute diverticulitis may result in 
intestinal obstruction and bleeding but these issues will be in another chapter.

2. Abscess

2.1 Abscess following acute diverticulitis

In a small number of patients with acute diverticulitis, the complication will 
appear. The abscess is one of the potentially hazardous complications. It may 
be a small phlegmon, pericolic, pelvic, or even distant. The management can 
be nonoperatively or surgical. Little has changed in the last decades except for 
the important improvement in decision-making based on the recent progress of 
radiological images. Clinical observation and daily examination are still the most 
important steps.

The majority of diverticular disease affects the sigmoid colon and the segmental 
inflammatory process can have different outcomes, from self-limited, low-grade 
inflammation to severe cases evolving to the abscess.

The success of medical management for diverticular disease depends on the 
patient’s presentation and degree of response to treatment. The patient’s presenta-
tion can be grouped into categories based on the Hinchey classification [6].

Clinical presentation, physical examination, and diagnostics studies help to 
group patients.

Patients with complicated diverticulitis present with different forms, from mild 
to severe cases. They may present as phlegmon, pericolic or distant abscesses, and 
peritonitis as shown in Table 1.

Mild disease can often be managed with diet, anti-inflammatory, antibiot-
ics, and close observation on an outpatient basis (Hinchey 0 and Ia) but more 
severe cases should be hospitalized. The more severe cases are classified as 
Hinchey Ib and II.

Daily physical examination, laboratory blood checks, and CT scan help to follow 
the progression of the disease. The two most common signs of diverticulitis on CT 
scan are bowel wall thickening and fat stranding [7]. CT scan is so important that 
helps to links the clinical presentation to the modified Hinchey classification [6, 8].

Stage Description

Modified Hinchey classification

0 Mild clinical diverticulitis

Ia Confined pericolic inflammation or phlegmon

Ib Confined pericolic abscess

II Pelvic, distant intra-abdominal or retroperitoneal abscess

III Generalized purulent peritonitis

IV Generalized fecal peritonitis

Table 1. 
Modified Hinchey classification.
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Patients Hinchey 0 and IB may be treated conservatively, even on an outpatient 
basis but require daily follow-up. Small perforation with pneumoperitoneum 
identified on CT scan in a patient with minimal symptoms has been treated con-
servatively on an outpatient basis. Extraluminal air alone is not an indication for 
emergency surgery but close monitoring is mandatory to detect treatment failure 
early [9].

Patients with pneumoperitoneum with virtually no symptoms may be treated 
conservatively on an outpatient basis (Figure 1). Even patients with pneumoperito-
neum far away from the diverticular site may be treated conservatively (Figure 2).

In this case, the patient was kept in hospital for 72 hours and he was sent home 
asymptomatic. Patients in stages Ib and II can be managed with the combination 
of antibiotics, bowel rest, analgesics, and intravenous fluids. As they improve the 
antibiotics, fluid replacement may be offered by mouth. There are a number of 
papers comparing the results of many different antibiotics [7].

Figure 1. 
Pneumoperitoneum in oligosymptomatic patient (Hinchey I).

Figure 2. 
Several small spots of pneumoperitoneum.
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For an outpatient oral regimen, a fluoroquinolone as levofloxacin or ciprofloxa-
cin associated with metronidazole or clindamycin is a two-drug combination. For 
patient on intravenous regimen, ciprofloxacin or third-generation cephalosporin is 
associated with metronidazole or clindamycin.

The patients should be switched from IV to oral therapy when they accept oral 
medicines and diet. The turning point of the transition from IV to oral medication 
and feeding is based on clinical improvement and it is linked to the doctor’s feelings. 
Serial radiological studies also give important support to the physician.

According to the ASRS, Practice Parameters for sigmoid diverticulitis “radiologi-
cal guided percutaneous drainage is usually the most appropriate treatment for 
patients with large diverticular abscess.” They recommend hospitalization and IV 
antibiotics for these patients. If the abscess is smaller than 2 cm in diameter, it may 
resolve with antibiotics alone, whereas a larger abscess should be percutaneously 
drained [7, 10].

Some of these patients will not respond favorably to medical treatment and will 
develop a complication from their abscesses. How to treat pos diverticulitis abscess 
is debatable. This condition also can be treated clinically associated or not with per-
cutaneous drainage. If clinical treatment fails, we must consider surgical drainage, 
by laparoscopy or laparotomy.

The location and size of the abscess are of importance. Siewart et al. published 
an interesting retrospective study comparing the outcome of abscess related to 
its size. They had a successful treatment in all 22 patients who were treated with 
antibiotics and clinical support for abscesses up to 3 cm in size [11]. Ambrosetti et 
al. published a prospective study and found that pelvic abscesses were more likely to 
require surgery if they were pelvic than mesocolic. Their recommendations were to 
drain all pelvic abscesses and mesocolic abscesses that were more than 5 cm in size 
or if no improvement after initial antibiotics [12].

Figure 3 refer to an obese patient with a large intra-abdominal abscess treated by 
percutaneous drainage of 200 ml of pus. The patient improved and was at the latter 
date submitted to sigmoid colectomy with good results.

An excellent recent systematic review (Fowler, 2021) stated the definition 
for the failure of nonoperative management, as a need for emergency or urgent 
surgery during the index admission. Other criteria were persistent or enlarging of 

Figure 3. 
Large abscess drained percutaneously under radiological guidance.
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the abscess, persistent or worsening sepsis, development of complications, such 
as peritonitis, ileus, fistula, persistent percutaneous drainage from the percutane-
ous puncture site. The same study showed that the failure rate of nonoperative 
management, which included 38 studies (n = 2598), was 16.4%. In the same study, 
the failure rate for percutaneous drainage was 17% for pericolic and 44% for pelvic 
abscess [13].

After initial successful nonoperative management of diverticular abscess, 
expectant management with nonoperative intent is a safe long-term option with low 
rates of surgery [14].

When conservative treatment fails, surgery is indicated.
Sometimes, the abscess is not feasible to conservative treatment due to its 

inaccessibility. It may not be punctured safely. Occasionally, the abscess is intrames-
enteric and cannot be rained percutaneously and a sigmoid resection is mandatory 
(Figures 4 and 5).

One of the criteria for failure is the recurrence of diverticulitis. The number of 
recurrent episodes as criteria for elective surgery is still controverted [7]. Elective 
operation achieves the best results. Emergency surgical procedure has a higher 
morbidity and mortality rate and is related to Hinchey’s classification. Surgical 
techniques had not changed for years, and range from surgical drainage of the 
abscess, associated with lavage of the abdominal cavity by laparotomy or recently 
via  laparoscopy and resection of the diseased colon with primary anastomosis 
 associated or not with the protective stoma or Hartmann’s procedure that is the 
resection of the diseased colon with the closure of distal bowel and proximal 
colostomy.

These operations will be discussed later in this book.

Figure 4. 
Large mesocolic abscess.
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3. Fistulas

Chronically, the local inflammatory process can give rise to fistulas from the 
sigmoid to many adjacent organs. The most common etiology for colovesical fistula 
is a diverticular disease (40–80%) but CVF can also be found in cancer (19%), 
Crohn’s disease, radiotherapy, or iatrogenesis [15].

Among patients with diverticulitis, only a few will develop complications as 
fistula [2, 3, 16, 17].

Open surgery management has been the standard treatment for these fis-
tulas. More recently, laparoscopic surgery has shown to be an alternative and 
less invasive approach even though it is described to have high conversion rates 
up to 46.9% [2]. The American Society of Colon and Rectal Surgeons Practice 
Parameters recommends the laparoscopic approach when the expertise is  
available [5, 15].

Symptoms of the fistula depend on the organs involved. The bladder is the most 
common site from fistulas originating from sigmoid diverticulitis (65–69%) but is 
followed by vagina (25%), intestine (6%), skin (6%) [2, 6, 18], and very rarely to 
the appendix, tubes, and uterus.

Figure 5. 
Surgical removed left colon with chronic diverticulitis, with mesocolic abscess.
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3.1 Sigmoidvesical fistula

The pathogenesis is related to inflammation leading to perforation of the diver-
ticulum and overt communication to a previously organ. When the adherence is to 
the bladder, it may erode through the bladder’s wall resulting in a sigmoid vesical 
fistula.

Colovesical fistula secondary to diverticulitis occurs in up to 5% of patients with 
complicated diverticulitis and its incidence is rising [15, 19].

Diagnosis is often based on pathognomonic signs—fecaluria, pneumaturia, and 
recurrent urinary infection [4, 19, 20] in a patient with a history of symptomatic 
diverticular disease.

Sigmoidovesical fistula is more common in elder males and in women who have 
been submitted to hysterectomy [5]. These observations support the theory that 
the body and fundus of the uterus may act as a protective barrier [15, 21]. In our 
recently published cases, all six patients were males [22]. Between 1999 and 2019, 
we had six patients with sigmoidovesical fistula. A summary of these patients is 
shown in Table 2.

All the reported patients were male. All patients treated under elective condi-
tions (n = 3) were given primary colonic resection and anastomosis of the colon and 
presented uneventful recovery. The last treated patient was the only one submitted 
to the laparoscopic approach. In this case, intense fibrosis between the bladder and 
colon wall was found. The urinary bladder fistula orifice was not identified, and the 
bladder was not sutured. The urinary catheter was left in situ for 2 weeks. In all five 
laparotomic patients, the bladder was sutured.

Ultrasound, cystoscopy, and CT are used to confirm the diagnosis, but CT is the 
most accurate, showing up to 90% of sensibility, and considered the gold standard 
for detection of colovesical fistula [5, 23, 24]. MRI is highly sensitive but it is expen-
sive and less accessible [15, 25]. In the last few years, CT became available in most 
places and was used in our recent cases (Figure 6).

Surgery is the method of choice for sigmoidovesical fistula. Only the unfit 
patient should be treated conservatively [26]. Surgery consists of removing the 
diseased segment of the colon, as well as the fistula, with the primary suture of the 
bladder defect, when identified, to prevent recurrence (Figure 7) [23].

Cases Age Symptoms Procedures Complications

1 70 Urinary sepsis, pneumaturia, 
abdominal pain, emphysema

Hartmann X

2 65 Dysuria, pneumaturia, 
abdominal pain, fever

Hartmann colorectal 
anastomosis after 

3 months

X

3 63 Recurrent crises of diverticulitis. 
Pneumaturia

Resection and 
anastomosis

X

4 38 Recurrent urinary infection, 
dysuria, pneumaturia, and 

abdominal pain

Resection and 
anastomosis

X

5 39 Pneumaturia, palpable mass in 
the hypogastrium

Hartmann colorectal 
anastomosis after 

7 months

Partial wound 
dehiscence

6 56 Left lower abdominal pain, fever, 
pneumaturia, and foul urine

Laparoscopic resection 
and anastomosis

X

Table 2. 
Authors’ experience with sigmoidovesical fistula.
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In high-risk cases, it may not be safe to proceed to the primary anastomosis, and 
Hartmann’s procedure is a good option [5, 23, 27]. This procedure can be performed 
via laparotomy and laparoscopy, and there are a few reports on robotic [2, 18].

The laparoscopic approach has been progressively performed [2, 6, 25]. Recent 
studies of laparoscopic management of complicated diverticulitis have demon-
strated that under experienced hands, operation time and conversion rates are 
acceptable, and morbidity and mortality rates are compared with open surgery 
[1–3, 17, 25, 26]. Currently, the American Society of Colon and Rectal Surgeons 
Practice Parameters recommends a laparoscopic approach for elective colectomies 
when expertise is available [2, 5].

Martinolich et al. reported in 2018, the outcome of 111 patients with diverticula 
fistulas submitted to minimally invasive sigmoid colectomy with primary anas-
tomosis [2]. Five patients were unfit for the method and excluded from the study. 
The remaining 106 underwent sigmoid colectomy with primary anastomosis with 
a conversion rate of 34.7%. Four of these patients had a robotic approach without 
conversion. They concluded that laparoscopic sigmoid colectomy for CVF is safe, 
with results similar to open sigmoid resection. These results are supported by other 
reports [1, 5].

Figure 7. 
Fistula tract from the sigmoid colon to the bladder.

Figure 6. 
Note air inside de bladder and signs of diverticulitis.
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A 14-year surgery group experience treating CVF also demonstrated similar 
results when open and laparoscopic approaches were compared [17]. Recent reports 
compared robotic to laparoscopic approaches in colectomies and also found similar 
results. The only significant differences were prolonged operative time and higher 
costs in the robotic group [18, 20, 28].

A controversial issue is the management of the bladder site of the fistula. We 
performed the primary suture of the bladder in all of our open cases. Some authors 
claim that if the fistula orifice of the bladder wall is not easily found, it may be let 
without suture [23, 29]. Others claim that intraoperative instillation of methylene 
blue may be used to limit unnecessary bladder repair [6, 29]. The suture of the blad-
der is more frequently described in open approaches [17] possibly because it is less 
technically demanding under open access and also more common when the surgery 
is performed by general surgeons compared to urologists [29].

3.2 Sigmoidovaginal fistula

This complication is similar to a colovesical fistula. The inflammatory diverticu-
lar process may transform into an abscess and erode to the adhered vagina.

Sigmoidovaginal fistula is a relatively modern disease, being largely absent from 
medical literature until half of the last century [30]. It is related to the more com-
mon practice of hysterectomy in recent years. Still, it remains relatively rare.

The majority of patients are diagnosed by a gynecologist.
A triad for diagmosis of sigmoidvaginal fistula are as follows: 1. Patient reports 

stool and / or flatus per vagina or persistent foul-smelling vaginal discharge and 
vaginitis resistant to local medival treatment; 2. Previous hysterectomy; 3. History 
of diverticulosis or diverticulitis [31, 32].

The colovaginal fistula begins with inflammation, which typically affecting a 
loop of the sigmoid colon in the left side of the female pelvis. The inflamed sigmoid 
colon becomes adherent to the vaginal apex, either due to the diverticular inflam-
mation or from previous adhesive disease. Then, a small abscess can form and 
drain through the convenient exit site of the vagina, leading to fistula formation. 
The sequence of events is similar to other fistulas arising from the diseased sig-
moid colon.

It is interesting that among sigmoid fistulas complicating diverticulitis, colo-
vesical and coloenteric fistulas are more common. Occasionally, internal fistulas 
complicating diverticulitis may open into the appendix, uterus, or tubes [33, 34].

Sigmoid vaginal fistulas are rare and usually affect patients submitted to hyster-
ectomy. In a group of 19 patients, the interval between patients’ hysterectomy and 
presentation for fistulas was 19 years, with a range of 1–39 years [31]. In this study, 
89.5% of patients reported stool and 36.8% flatus per vagina.

Females have the interposition of the uterus between the sigmoid colon and the 
bladder and it occupies the cull de sac, pushing the sigmoid away from the vagina. 
Figure 8 are from patients submitted to hysterectomy 35 years previously showing 
pelvic abscess, inflamed sigmoid, and air in the vagina. In Brazil, Safatle reported 
three cases, all of them in females submitted to hysterectomies and the fistulous 
tract was found in the proximal vagina [35].

The most common etiology for sigmoidovaginal fistula is a diverticular disease 
(40–80%) but it may also be found in cancer, Crohn’s disease, radiotherapy, or 
iatrogenesis [15].

Gynecological examination is mandatory. The vaginal orifice of the colovaginal 
fistula will be visualized in 78.9% of 19 patients in a recent report [31]. Surgical 
scars of laparotomy or laparoscopy for hysterectomy are commonly found. These 
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observations support the theory that the body and fundus of the uterus may act as a 
protective barrier [15, 23, 30]. Conventional fluoroscopic evaluation of the vagina, 
or vaginography, involves the insertion of a catheter into the vagina, with a balloon 
inflated to create necessary filling pressure and distention. Water-soluble contrast 
material should be used and barium should be avoided [36].

CT is the gold-standard method that is used to confirm the diagnosis. It is accu-
rate, showing up to 90% of sensibility, and is considered the gold standard for the 
detection of sigmoid fistulas [5, 23, 26]. MRI is highly sensitive but it is expensive 
and less accessible [15, 25]. In the last few years, CT scan became available in most 
places. MRI is an excellent method to identify the fistula’s tract mainly if it affects 
the rectum and anal sphincter [36].

Surgery is the method of choice for sigmoidovaginal fistula [31]. Only patients at 
high risk of perioperative morbidity and mortality should be treated conservatively 
[26]. Surgery consists of removing the diseased segment of the colon, as well as 
the fistula, with primary suture of the vaginal defect, when identified, to prevent 
recurrence [23]. Omentum, peritoneum, or epiploic fat are frequently used to avoid 
recurrence but Fallopian salpinges have been used as well [31, 37].

In high-risk cases or locally complicated cases, it may not be safe to proceed to 
the primary anastomosis, and Hartmann’s procedure is a good option [5, 23, 27]. 
This procedure can be performed via laparotomy, laparoscopy, or potentially 
through robotic surgery [2, 18].

A laparoscopic approach has been increasingly favored [2, 6, 15] as mentioned 
before [2]. The authors concluded that laparoscopic sigmoid colectomy for sigmoid 
fistula is safe, with results similar to open sigmoid resection. Recent reports com-
pared robotic versus laparoscopic approach in colectomies and also found similar 
results. The only significant differences were prolonged operative time and higher 
costs in the robotic group [18, 20]. These reports are on larger groups of patients with 
sigmoidovesical fistulas, but the surgical approach applies to sigmoidovaginal fistu-
las. We mentioned them because since fistula to the bladder is more common than to 
vagina, the number of patients of the former groups is statistically significant.

Figure 8. 
Pelvic abscess with sigmoidovaginal fistula.
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Occasionally, the fistula involves various organs, such as the colon, bladder, and 
vagina, and needs a multidisciplinary approach [38].

A controversial issue is the management of the vaginal site of the fistula. Some 
authors claim that if the fistula orifice of the vagina or bladder may not be easily 
found, it may be let without suture [23, 29, 32]. The success rate of primary repair in 
healthy patients is high, approaching 95% [32].

Dessole reported interposition of Fallopian salpinges in the treatment of sigmoido-
vaginal fistula, secondary to vaginal hysterectomy with failure of previous repair [37].

The suture of the vagina is more frequently described in open approaches [17] 
possibly because it is less technically demanding under open access and also more 
common when the surgical procedure is performed by general surgeons [18]. 
Several studies have shown that long-term success seems independent of vaginal 
repair [31, 39, 40].

Sigmoidovaginal fistula is an unpleasant complication of diverticulitis and is 
increasingly common due to an aging population, it is an important presentation of 
which to be aware. These patients present with a triad—discharge of stool, flatus or 
malodorous vaginal secretion, diverticulitis, and history of hysterectomy. Surgical 
resection of the diseased sigmoid colon and primary anastomosis without repair of 
the vaginal defect is the ideal treatment. Close collaboration between gynecologists 
and colorectal surgeons promotes optimal care and management of this distressing 
condition.

3.3 Other sigmoid fistulas

Fistulas may occur from the diseased sigmoid to the Fallopian tubes, uterus, 
appendix, cecum, rectum, small intestine. Some coloenteric fistulas may be asymp-
tomatic if the fistula is hermetically blocked, but they may also cause intestinal 
obstruction when an unsuspected fistula will be found.

Occasionally, the fistula will be driven to the skin, initially simulating a subcuta-
neous abscess eventually draining spontaneously, like the “empyema necessitatis,” 
transforming into a sigmoid cutaneous fistula (Figure 9). A temporary sigmoidocu-
taneous fistula may arise as a consequence of percutaneous drainage of an abscess. 
Both will require a definitive surgical procedure.

Figure 9. 
Sigmoidocutaneos fistula following diverticulitis and abscess (courtesy of Enio C. Oliveira).
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Fistulas to blood vessel are extremely rare but recently have been increas-
ingly reported since some of them are secondary to vascular procedures [41]. 
Diverticulitis has been reported as a cause for primary sigmoidovascular fistulas 
associated or not with aortic aneurysms [41, 42]. The main symptom is massive 
bleeding, associated with vascular or diverticular symptoms. Bleeding may cause 
hypotension and generally is associated with sepsis due to direct contact of bowel 
content to the circulation. It is a dreadful complication of diverticulitis and carries 
a very high mortality rate. The treatment is bowel resection with or without colos-
tomy and aortic graft replacement.

4. Conclusion

Diverticular disease may be complicated by acute inflammation, named diver-
ticulitis. The majority of episodes of diverticulitis are mild and will be treated 
conservatively. Some cases will cause severe symptoms and are related to complica-
tions such as phlegmon, abscess, and fistulas. Phlegmon and abscesses may be 
treated conservatively but they require close observation. If it does not improve, 
they demand surgery. Fistulas are the undesirable complication of diverticulitis and 
their symptoms are directly related to the organ involved. Surgical treatment nearly 
always will be necessary and it includes sigmoid resection.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 5

The Use of Antibiotics in 
Diverticulitis: An Update in  
Non-operative Management
Mariana Morales-Cruz and Paulina Moctezuma Velázquez

Abstract

Diverticulosis is a common disease among Western and developed nations. 
Approximately 20% of patients with diverticulosis will become symptomatic. Acute 
diverticulitis is a common manifestation of diverticular disease. Different classifica-
tions exist to try to categorize it but, it is generally considered as complicated or 
uncomplicated. Eighty-five percent of patients with an acute onset of diverticulitis 
will have an uncomplicated presentation. The best way to assess the degree and 
severity of the disease is a CT scan along with some biochemical parameters like 
CRP. Recent guidelines from associations all over the world accept non-antibiotic 
therapy as a valid strategy of treatment for the non-complicated diverticulitis. 
Antibiotics are still compulsory in immune-compromised patients, the elderly, 
those with comorbidities, and those with signs of sepsis. Recommendations should 
be made on a case-by-case basis.

Keywords: uncomplicated diverticulitis, outpatient treatment, antibiotics, 
conservative management

1. Introduction

Diverticulosis is a common disease among the Western and developed nations; 
its prevalence increases with age, being 10% in adults over 40 years and around 
70% in patients over 80 years. Approximately 20% of patients with diverticulosis 
will become symptomatic [1].

Worldwide, the incidence of diverticular disease is rising. Lifestyle and Western 
diet seem to be the factors influencing this epidemiological change, increasing most 
dramatically among age groups between 18 and 64 years old. Amid young patients, 
diverticular disease is more common in men, while in the elderly population, the 
prevalence is similar between both sexes [2]. Diverticular disease can occur in any 
part of the colon, but the left side is more frequently affected in Western countries, 
while up to 70% of cases in Asia appear on the right side [3].

Different classifications exist to categorize acute diverticulitis, but it is gener-
ally classified as uncomplicated or complicated. The computed tomography of the 

“Antibiotics prescription was considered the standard procedure for an episode of 
acute noncomplicated diverticulitis; nowadays, in well-selected patients, antibiotics 
may be avoided.”
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abdomen and pelvis is the best way to assess its severity. Further investigations 
to characterize it include white blood cell count and C-reactive protein levels [4]. 
About 85% of patients that attend to the emergency department for an acute onset of 
diverticular disease will have an uncomplicated form of it, and they may be treated 
conservatively [5]. The rest of the cases will present with abscess, fistula, perforation, 
stricture, or peritonitis, where surgical treatment is advised in an urgent or elective 
setting. Surgical options are diverse, but the indications and recommendations to 
choose one strategy over the other are beyond the scope of this chapter.

Regarding nonoperative management, patients can be hospitalized or sent home 
with or without antibiotics. Treatment should be tailored according to the patient’s 
characteristics [6]. Patients with uncomplicated diverticulitis by CT may develop 
severe complications in 1.4% of the cases [7], while recurrence rates have been 
described to be from 5 to 20% [8]. Recurrence risk tends to be higher in patients 
with a previous episode of complicated diverticulitis (24% vs. 23.4%, p = 0.622) 
rather than in patients with uncomplicated diverticulitis, and most of these epi-
sodes occur within the first year [9] of the initial onset.

2. Discussion

2.1 Medical approach of uncomplicated diverticulitis

Diverticulitis treatment has been modified throughout time. The prescription of 
antibiotics used to be the therapeutic foundation of it, but it could be avoided now 
in well-selected patients [10]. The nonantibiotic treatment strategy was formulated 
more than a decade ago when diverticular physiopathology was reassessed. At 
first, it was known that diverticular occlusion, micro-perforation, and peritoneal 
infection were the origin of diverticulitis [11]. Later, with the finding of TNF-a 
overexpression, it was concluded that inflammation plays a crucial role in diverticu-
litis development [12]. Even more, patients with diverticular disease seem to have 
changed in the gastrointestinal flora, including the depletion of some fecal micro-
biota species that have anti-inflammatory properties [13]. Subjects with diverticula 
seem to have more macrophages in the intestinal wall than their healthier counter-
parts, promoting inflammation rather than infection [14] and therefore raising the 
question about the actual need for antibiotics for its treatment during an acute flare.

Under this hypothesis, anti-inflammatory medication has been suggested as a 
treatment for acute uncomplicated diverticulitis, spearing the use of antibiotics as 
long as complications are not present.

Two of the most important contributions regarding the avoidance of the use of 
antibiotics were made by the AVOD (Antibiotika Vid Okomplicerad Divertikulit—
Swedish for “antibiotics in uncomplicated diverticulitis”) and DIABOLO 
(DIverticulitis: AntiBiotics Or cLose Observation?) randomized control trials 
(RCT), published in 2011 and 2016, respectively.

The DIABOLO study [15] was a multicentric trial evaluating two different 
approaches for the management of uncomplicated acute diverticulitis, either 
observation or antibiotic treatment. The patients included were those with the first 
episode of left-sided uncomplicated diverticulitis, classified according to Hinchey’s 
or Ambrosetti’s scale. The diagnosis was confirmed with a CT scan in the first 24 h 
of presentation.

The antibiotic used was amoxicillin-clavulanic acid (unless allergic), and it was 
handed intravenously four times a day for the first 2 days and then switched to oral 
three times a day until a 10-day course was completed. For the initial doses, all the 
patients had to be admitted contrary to the observational group, which was treated 
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in the outpatient setting as long as the patient could tolerate a regular diet, there 
was no fever, and there was reasonable pain control. Only 34 patients were sent 
home under this premise.

The primary analyses included 528 patients. The median time to recovery during 
6 months follow-up was 14 days for patients who had conservative management vs. 
12 days among those with antibiotics. Readmission rates were comparable: 17.6% in 
the observation vs. 12.0% in the antibiotic group (p = 0.148).

The proportion of patients with recurrent diverticulitis was similar in the two 
groups (3.4 vs. 3.0%; p = 0.494). Rates of sigmoid resection were comparable (3.8 
vs. 2.3%; p = 0.323) for both emergency resection (0.8 vs. 1.1%; p = 0.553) and elec-
tive resection (3.1 vs. 1.1%; p = 0.254). In both groups, the most common reason for 
sigmoid resection was colonic obstruction (3 of 10 in the observation group vs. 2 of 
6 in the antibiotic group), followed by perforation (2 of 10 vs. 2 of 6).

Another multicenter trial was the AVOD [7], where 10 surgical departments in 
Sweden and one in Iceland participated. Uncomplicated diverticulitis was defined 
as an episode of clinical signs compatible with diverticulitis, including fever and 
raised inflammatory markers complemented with computed tomography (CT). The 
randomization was done with sealed envelopes, and the patients were treated with 
just intravenous fluids or with antibiotic therapy, but in any case, hospital admis-
sion was required. A total of 623 patients were enrolled in the study—309 patients 
in the no-antibiotics arm and 314 in the antibiotics group. In the antibiotics group, 
the treatment was initiated with an intravenous combination of a cephalosporin 
(cefuroxime or cefotaxime) and metronidazole, or with carbapenem antibiotics or 
piperacillin-tazobactam, and then changed to an oral regimen for completion of 7 
days. The discharge was made after the improvement of clinical and biochemical 
parameters in both groups. Further investigations with colonoscopy, barium enema, 
or CT colonography were made if none of these were performed within 1 year 
before admission at 6 or 8 weeks. No significant differences were found between 
patients treated with or without antibiotics. Neither did between the frequencies 
in surgery, length of hospital stay, recurrence of diverticulitis, chronic pain, or 
changes in bowel habit after 12 months.

This study group recently published a long-term follow-up of this cohort. At 
a median time of 11 years, the authors found no significant differences between 
the two groups in terms of recurrences (both 31.3%), complications, surgery for 
diverticulitis, or reported quality of life (EQ-5DTM) [16].

It is extremely important to mention that both trials supporting the avoidance of 
antibiotics included only patients with early-stage disease (Hinchey I and Ia). These 
RCTs are also prone to perform a selection bias because no blinding was made, and 
actual rates among centers were variable. Antibiotic treatment was also not stan-
dardized [17].

van Dijk et al. [18] made an individual-patient data meta-analysis with 1109 
patients of the DIABOLO and AVOD trials: 545 in the observational group and 564 
in the antibiotics group. To make results comparable, he redefined some of the con-
cepts evaluated—ongoing diverticulitis, recurrent diverticulitis, and complicated 
diverticulitis. Ongoing diverticulitis was the persistence of symptoms during the 
following 3 months after initial discharge, and recurrent diverticulitis was defined 
as any episode occurring after discharge. The mean duration of follow-up was 12 
months. Baseline characteristics were similar among groups; however, primary 
diverticulitis was slightly and significantly more common in the antibiotics group 
454 cases vs. 408 in the nonantibiotic (p = 0.029). The length of stay for the initial 
hospital admission was shorter, although nonsignificant in the observational group. 
The rate of ongoing diverticulitis was 7.2% (39 of 545) in the observational group 
vs. 5.0% (28 of 564) in the antibiotics group (p = 0.062). The rates of recurrent 
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diverticulitis were comparable: 8.6% (47 of 545) vs. 9.6% (54 of 564), respectively 
(p = 0.610). The rate of complicated diverticulitis within 1 month was 1.8% (10 of 
545) in the observational group vs. 1.1% (6 of 564) in the antibiotics group  
(p = 0.204); at 1-year follow-up, it was 4% (22 of 545) vs. 2.1% (12 of 564), respec-
tively (p = 0.079). Rates of sigmoid resection were no differences between the 
groups at 1 month or 1 year.

Other studies with less statistical power (non RCT) have had the same findings 
as to the DIABOLO and AVOD. Some meta-analyses have been made trying to 
gather more evidence about this topic, and the main outcomes address the recur-
rence, need for surgery, complication rate, and treatment failure.

A meta-analysis from Desai et al. [19], with seven studies for a total of 2241 
patients, concluded that recurrent diverticulitis was actually slightly higher among 
patients who received antibiotics compared with those who did not 12.6% vs. 11.5% 
[pooled rate of recurrent diverticulitis OR = 1.27 (95%, CI = 0.90–1.79); p = 0.18]. 
Total complications were higher among patients who had antibiotics 27.8% vs. 
19.85% [pooled OR = 1.99 (95% CI, 0.66–6.01); p = 0.22), and so was treatment fail-
ure 3% vs. 4.5% (pooled OR = 0.68 (95% CI, 0.42–1.09); p = 0.11], and readmission 
rates 14.5% vs. 15.2% [pooled OR = 0.75 (95% CI, 0.44–1.30); p = 0.31], pointing 
out that all negative outcomes tend to be lower in the nonantibiotic group, although 
no statistical significance was found in any of them. But it is also worth mentioning 
that the rate of sigmoidectomy was higher in the patients treated without antibiot-
ics, 1.5% vs. 4.8% [pooled OR = 3.37 (95% CI, 0.65–17.34); p = 0.15]. In the end, 
the benefit of treating patients without antibiotics was proven in fewer costs, less 
hospital stays, and less antibiotic resistance.

Emile et al. [20] published a systematic review of nine studies with 2565 
patients. Failure was defined as the deterioration of symptoms requiring an antibi-
otic prescription or the readmission within 1 month of discharge due to persistency 
of them, with or without complications. Recurrence was defined as a new episode 
of diverticulitis within 1 month after discharge, and readmission was defined as a 
hospital admission within 1 year after discharge. They concluded that there were 
no differences in treatment failure, (OR = 1.5, p = 0.06), recurrence (OR = 0.81, p = 
0.2), complications rate (OR = 0.56, p = 0.25), hospital readmissions (OR = 0.97, p 
= 0.91), need for surgery (OR = 0.59, p = 0.28), or mortality (OR = 0.64, p = 0.47). 
In this meta-analysis, the only predictor for failure in the nonantibiotic group was 
associated comorbidities (p < 0.001). Other authors found that a CRP higher than 
170 mg/dL was also associated with treatment failure.

A Cochrane systematic review from 2012 [21], including three randomized 
control trials, found no difference in outcomes between patients with uncompli-
cated diverticulitis treated with or without antibiotics. The patients included in the 
analyzed studies were healthy with a Hinchey I or Ia stage of the disease.

Mege and Yeo [22] made a meta-analysis including 2321 patients from 11 dif-
ferent studies. The primary endpoint was treatment failure, recognizing this as the 
need for emergency surgery (0.7% vs. 1.4%; p = 0.1). The secondary outcome was a 
recurrence, this being readmission for a new episode of acute diverticulitis 1 month 
after the previous episode (11% vs. 12%; p = 0.3). Then again, no difference was 
found. Emergency surgery occurred less frequently in the observational group than 
in the treatment group (0.5% vs. 1%, p = 0.34), and even elective surgery happened 
at comparable rates. But if we consider only the randomized control trials included, 
elective surgery occurred in 0.9% of the patients treated with antibiotics vs. 2.5% in 
the antibiotic group (p = 0.04).

The reason why elective surgery may be more frequently performed in patients 
in the nonantibiotic group might be the misperception of being undertreated, 
so they sought a definitive treatment. Antibiotics may reduce low-grade colonic 
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inflammation avoiding complications such as obstruction, recurrence, or ongoing 
diverticulitis [11].

Another meta-analysis included nine studies; two RCT, five cohort studies, 
and two case-control studies, with a total of 1164 patients. In this, patients treated 
without antibiotics required an additional intervention or treatment in 5.3% of the 
cases vs. the 3.6% on the antibiotic group but without statistical significance (risk 
ratio = 1.48; p = 0.28) [17]. The study concluded that treatment without antibiot-
ics is associated with a shorter hospital stay and no difference in readmission rates 
(risk ratio = 1.17; p = 0.26), need for surgical or radiological intervention (risk ratio 
= 0.61; p = 0.34), recurrence (risk ratio = 0.83; p = 0.21), and complications (risk 
ratio = 0.70–1.18; p = 0.67–0.91).

Mocanu et al. [23] performed another meta-analysis considering two RCT, 
one single-center cohort, two retrospective cohorts, one prospective cohort, one 
retrospective case control, and one prospective cohort single arm with a total of 
2469 patients. The outcomes included were—recurrence (readmission greater than 
1 month following intervention), treatment failure (recurrence of symptoms within 
1 month of intervention), abscess, bleeding, fistula, perforation, stenosis, and need 
for elective or emergent surgery. The overall complication rate was 18.7%, and there 
was no difference among groups 17.7% in the nonantibiotic group vs. 20.2% in the 
antibiotic group (OR = 0.72; CI = 0.45–1.16; p = 0.18). Recurrence was the most 
common seeing with a rate between 2 and 28%. The rates of abscesses, perforation, 
stenosis, elective and emergency surgery were also no different. There was a statisti-
cal difference in the length of stay being 1 day less for the nonantibiotic group. They 
concluded that antibiotic use in patients with acute uncomplicated diverticulitis is 
not associated with a reduction in significant complications.

Daniels et al. [24] ran a pragmatic RCT with the analysis of the information from 
528 patients. His observational strategy proved no inferiority when compared to the 
antibiotic treatment for the first episode of uncomplicated diverticulitis. The dura-
tion of initial admission was longer, and the rate of antibiotic-related adverse events 
was higher in the antibiotic group, suggesting that antibiotics can be omitted. He 
also mentions that 7.3% of the patients treated without antibiotics had ongoing 
diverticulitis vs. 4.7% in the antibiotic group p = 0.183.

Quality of life between both treatments has not been adequately addressed; 
there is a lack of information regarding this critical outcome. Ongoing diverticulitis 
might not be a precise indicator of the quality of life, but it does make reference to 
the persistency of symptoms, which may affect the quality of life of patients [24].

The number of days, type of antibiotics, and inpatient or outpatient adminis-
tration are the other questions arousing in regard to uncomplicated diverticulitis 
treatment. Antibiotic therapy must be effective against aerobic (Escherichia coli, 
Proteus, Klebsiella, and Enterococcus) and anaerobic (Bacteroides, Clostridium, 
Bifidobacterium, and Peptostreptococcus) bacteria. In general, a broad-spectrum anti-
biotic should be elected or combination therapy with metronidazole and quinolones 
or third-generation cephalosporins or beta-lactam antibiotics with a beta-lactamase 
inhibitor [10]. Under the premise of reducing antibiotic resistance and costs, Schug-
Pass et al. [25] designed a randomized trial to elucidate whether short-term therapy 
(4 days) with ertapenem is as effective as standard therapy (7 days) in an inpatient 
scenario. Randomization was conducted on day 4, with antibiotic therapy being 
then either terminated or continued for a further three days. In uncomplicated 
sigmoid diverticulitis, symptomatic improvement happens in the first 96 h. This 
prospective randomized trial demonstrated that a shorter 4-day treatment period is 
just as effective as the standard treatment (98.0% vs. 98.2%).

A prospective, single-arm study overviewed [26] the safety and efficacy of 
symptomatic (nonantibiotic) treatment for CT-proven uncomplicated acute 
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diverticulitis during a 30-day follow-up period. A total of 153 patients (95%) 
completed the follow-up. A total of 14 (9%) patients had pericolic gas. Altogether, 
140 (87%) patients were treated as outpatients, and four (3%) of them were admit-
ted to the hospital at some point. The primary outcome of this study was to find 
the progression to complicated diverticulitis. None of the subjects developed it or 
needed surgery, but 2 days (median) after inclusion, antibiotics were given to 14 
(9%, six orally, eight intravenously) patients.

Jackson and Hammond [27] did a systematic review back in 2014 justified by 
the lack of evidence to support the traditional inpatient treatment with bowel rest, 
intravenous fluids, and intravenous antibiotics. This review included nine stud-
ies (415 patients) where all, except for one, used either CT scan or US to confirm 
uncomplicated diverticulitis. Once the diagnosis was made, some protocols would 
discharge patients immediately on oral antibiotics and a liquid diet for 10 days. 
Other protocols would keep patients in the hospital for 24 h before sending them 
home. Three of the studies allowed some patients to have outpatient care even 
with abscesses between 2 and 3 cm. About 403 patients out of a total of 415 (97%) 
participants were successfully treated in the outpatient setting, concluding that a 
more progressive, ambulatory-based approach is effective and safe.

Another systematic review including 21 studies (11 prospectives, nine retrospec-
tives, and only one randomized trial) with 1781 patients was recently published 
by Cirocchi et al. [28]. Outpatient management for acute left diverticulitis was the 
primary outcome evaluated. The meta-analysis concluded that outpatient manage-
ment is safe. The overall failure rate was 4.3% (95% CI = 2.6–6.3%). Ambulatory 
treatment was associated with an estimated daily cost savings of between €600 and 
€1900 per patient treated.

With the growing evidence that antibiotic therapy is not essential for the treat-
ment of acute uncomplicated diverticulitis, several guidelines support the observa-
tional management in afebrile clinically stable cases.

A survey conducted in 2011 [29] between gastroenterologists and surgeons 
found a general opinion about antibiotics not being for everyone any longer. The 
Danish and Dutch guidelines from 2011 to 2012, respectively, do not recommend 
the routine use of antibiotics [30].

The American Gastroenterological Association in 2015 advised that antibiotics 
should be used selectively rather than routinely in patients [31]. Stating also that 
treatment with broad-spectrum antibiotics may not solve the symptomatology in 
patients with acute uncomplicated diverticulitis. However, antibiotics may decrease 
the risk of recurrence and diverticular complications in comparison with no 
antibiotics. The effect of antibiotics on the development of sepsis and the need for 
surgery or colostomy remains uncertain.

Recent guidelines from associations all over the world now consider nonanti-
biotic therapy as a valid strategy for uncomplicated acute diverticulitis, among this 
associations the American Society of Colorectal Surgeons Clinical practice guide-
lines for the treatment of left-sided colonic diverticulitis (2020) [32], the Second 
International Symposium on Diverticular Disease [33], held in Rome in 2016, and the 
2020 WSES guidelines [34] address that CT scan findings must be compatible with 
uncomplicated acute diverticulitis and patients must not show signs of sepsis. The 
WSES established that immunocompetent patients with uncomplicated diverticulitis 
without signs of systemic inflammation should not receive antibiotic therapy. This 
was supported too by last year’s ESCP guidelines [35]; the commissioning guide for 
colonic diverticular disease made by the Royal College of Surgeons of England [36] 
in 2014, and the Japanese Gastroenterological Association [37] in 2019.

The EAES and SAGES [38] guidelines also make a remark about the immu-
nocompetence of the patients, establishing those healthy individuals with 
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uncomplicated acute diverticulitis will have similar outcomes with just symptom-
atic treatment. The antibiotic prescription should be reserved for immunocompro-
mised patients and cases with sepsis. The recommendations from other societies 
can be found in Table 1.

Society Recommendation Grade of evidence References

World Society of 
Emergency Surgery 
(WSES): update of 
the guidelines for the 
management of acute 
colonic diverticulitis in 
the emergency setting 
(2020)

In immunocompetent 
patients with uncomplicated 
diverticulitis without signs of 
systemic inflammation, we 
recommend not to prescribe 
antibiotic therapy

1A Cochrane Review, 
AVOD, Mali et al., 
DIABOLO and 
DIABOLO LONG 
TERM

American Society 
of Colon and Rectal 
Surgeons (ASCRS): 
clinical practice 
guidelines for the 
treatment of left-sided 
colonic diverticulitis 
(2020)

Selected patients with 
uncomplicated diverticulitis 
can be treated without 
antibiotics

1A AVOD, 
DIABOLO, Mege 
et al., Sánchez-
Velázquez: 
systematic review, 
Isacson et al., 
Van Dijk ST, 
COCHRANE, 
Estrada Ferrer 
et al., Desai et al., 
Au S et al., Emile 
et al. Mocanu 
et al., Bolkenstein

European Society 
of Coloproctology 
(ESCP): Guidelines for 
the management of 
diverticular disease of 
the colon (2020)

Patients with acute 
uncomplicated diverticulitis 
do not require antibiotics 
routinely. Antibiotic 
treatment should be reserved 
for immunocompromised 
patients and patients with 
sepsis

Strong AVOD, Isacson 
et al., van Dijk ST 
et al., Desai M 
et al., Daniels L 
et al.

EAES and SAGES 2018 
consensus conference 
on acute diverticulitis 
management: evidence-
based recommendations 
for clinical practice

In immunocompetent 
individuals presenting 
with uncomplicated acute 
diverticulitis, symptomatic 
treatment without antibiotics 
provides similar outcomes to 
treatment with antibiotics

Weak Galetin T et al., 
Kohler L et al.

American 
Gastroenterological 
Association Institute 
Guideline on the 
Management of Acute 
Diverticulitis

Antibiotics should be 
used selectively rather 
than routinely in acute 
uncomplicated diverticulitis

Low quality AVOD, 
DIABOLO, 
Stollman AGA, 
Sultan S AGA, 
Graham et al., 
Peery AF, 
Feingold D, et al., 
Morris et al.

American 
Gastroenterological 
Association Institute 
Technical Review on the 
Management of Acute 
Diverticulitis (2015)

Treatment with broad-
spectrum antibiotics for at 
least seven days may not 
improve symptom resolution. 
Nevertheless, it may decrease 
the risk of recurrence and 
diverticular complications

Low quality COCHRANE, 
Morris AM et al., 
DIABOLO, 
Daniels LUC, de 
Korte N A et al., 
Hjern F et al.



Diverticular Disease of the Colon - Recent Knowledge of Physiopathology, Endoscopic Approaches...

74

2.2 Right-sided colonic uncomplicated diverticulitis.

Right-sided diverticulosis is a rare condition in the Western population, but it is 
often seen in Asian countries. Its prevalence does not increase with age as it hap-
pens with the sigmoid diverticula. Right colon diverticula are usually solitary, true 
(all layers), and congenital; muscle hypertrophy is not observed [39]. Acute right 

Society Recommendation Grade of evidence References

Guidelines of 
Diagnostics and 
Treatment of Acute 
Left-Sided Colonic 
Diverticulitis 
(Netherlands)

Antibiotic treatment is 
recommended when signs 
of generalized infection 
and affected general 
condition or signs of 
bacteremia or septicemia 
are present. Antibiotic 
treatment is recommended 
in immunocompromised 
patients

Level A2 Ridgway PF et al., 
AVOD Schug-Pass 
C et al.

Danish national 
guidelines for the 
treatment of diverticular 
disease

The use of antibiotics in 
uncomplicated diverticulitis 
is justified by septicemia, 
affected general condition, 
pregnancy, or immuno-
suppression. Antibiotics are 
not routinely recommended

Ib Kaiser et al., 
Sarin S, 
Chautems et al., 
Schug-Pass C 
et al., Byrnes MC 
et al., AVOD , 
Hjern F et al

Italian Society of Colon 
and Rectal Surgery. 
Practice parameters for 
the treatment of colonic 
diverticular disease: 
Guidelines

The suggestion of avoiding 
antibiotics in acute 
uncomplicated diverticulitis 
may not improve short- or 
long-term outcomes. Use only 
on a case-by-case basis

Ib AVOD, Andersen 
JC, et al., 
Westwood DA 
et al., Hjern F 
et al., DIABOLO

Diverticular disease: 
guidelines of the 
German Society for 
Gastroenterology, 
Digestive and Metabolic 
Diseases and the German 
Society for General and 
Visceral Surgery

In acute uncomplicated 
left-sided diverticulitis 
with no risk indicators for a 
challenging course, antibiotic 
therapy can be omitted 
subject to close clinical 
monitoring

Open 
recommendations

AVOD, Hjern F 
et al., Schug-Pass 
C et al.

Royal College of Surgeons 
(RCS) of England: 
Commissioning guide—
Colonic diverticular 
disease (2014)

There is low-level evidence 
that patients suitable for 
management at home may be 
managed without the use of 
antibiotics

COCHRANE

Japan 
Gastroenterological 
Association (JGA): 
Guidelines for colonic 
diverticular bleeding 
and colonic diverticulitis 
(2019)

Antibiotic therapy has been 
reported to be unnecessary for 
colonic diverticulitis without 
abscess or perforation, but no 
studies have been conducted 
in Japan. Therefore, the 
efficacy of antibiotic therapy 
among Japanese patients is 
currently unclear. Antibiotic 
therapy is considered 
acceptable in current clinical 
practice

C Brochmann ND 
et al., AVOD, 
DIABOLO, 
Isacson D et al., 
Daniels L et al.

Table 1. 
Recommendations on the treatment of noncomplicated acute left diverticulitis.
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diverticulitis episodes generally occur in middle-aged men [40]. Differential diag-
nosis is complex, and it is frequently misinterpreted as acute appendicitis. There is 
not much literature regarding the treatment for right-sided diverticulitis.

The only study we were able to find about this subject was the one made by 
Destek and Gül [41] with 22 patients. Nine (40.9%) were female, and 13 (59%) were 
male. The age range was 26–84 years, with a mean age of 50.9 years. The duration 
of symptoms (nausea, diarrhea, and pain) prior to hospitalization was 1–5 days. In 
general, leukocytosis was detected in 77.2% of all patients, and high CRP levels were 
found in all of them (100%). About 59% of the patients had diverticulitis in the 
right colon, and 41% of them had diverticulitis in the cecum. Patients were classi-
fied as Hinchey stage I or II. Symptomatic conservative treatment was applied in 19 
patients (86.3%). Oral intake was discontinued for 2 or 3 days, intravenous hydra-
tion therapy with balanced solutions was given, intravenous dual antibiotic therapy 
was applied, and after 2–8 days, they were discharged with oral regimes. A percu-
taneous drainage catheter was placed under sonography in four patients (18.1%) in 
whom the localized abscess did not regress with conservative treatment.

Generally speaking, most recent guidelines support the use of the same prin-
ciples already discussed for the treatment of right-sided diverticulitis.

2.3 Uncomplicated diverticulitis and diet

For years, patients have been instructed to consume a clear-liquid or low-residue 
diet (low fiber), or even to deprive themselves of food for bowel rest during the 
diverticulitis flare [42, 43]. Several guidelines have supported this. A survey con-
ducted in the Netherlands in 2011 showed that 83.2% of participating gastroenter-
ologists and surgeons advised some form of bowel rest [42], but the Dutch guideline 
of 2012 stated that an unrestricted diet could also be advised [44].

In the prospective, observational study published by Isacson et al. [45] in 2015, 
patients with confirming CT scan for uncomplicated diverticulitis were enrolled 
to receive recommendations on oral intake of fluids for the first 48 h followed by a 
liquid diet and then moving on to a complete diet as tolerated. Readmission within 
1 month with or without complications was defined as a management failure. In 
total, 155 patients were included in the study, and only four patients had treatment 
failure. Five patients (3.3%) had a recurrence within the 3-month follow-up period.

A prospective, uncontrolled study of an unrestricted diet in 86 patients with 
uncomplicated diverticulitis concluded that this was well tolerated, although 8% 
had serious adverse events and 20% had ongoing symptoms [46].

A high-dietary fiber diet is hypothesized to prevent diverticulitis reoccurrence 
by reducing the contact time between stool and diverticula [47]. There has been an 
increased in the use of probiotic supplementation under the assumption of them 
decreasing the risk of infection and inflammation of the diverticula [48].

The systematic review of Dahl et al. [49] addressed the lack of high-quality 
reports and research about the dietary management of adults with acute, uncom-
plicated diverticulitis. However, generalized observations tended to agree that 
either a free diet or a restricted one is equal in terms of recovery. A multicenter 
trial is underway to evaluate an unrestricted vs. a progressive diet in uncomplicated 
diverticulitis.

3. Conclusions

The nonantibiotic management in patients with uncomplicated diverticulitis 
still has some unsettled topics like management of the right-sided or recurrent 
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uncomplicated disease; further investigation in different populations and world 
regions is needed. More supervision on antibiotic prescription needs to be encour-
aged in patients who receive therapy for acute diverticulitis to make a cost-effect 
analysis for each case [50].

In conclusion, antibiotics may not improve outcomes in acute uncomplicated 
diverticulitis, but the high mortality associated with sepsis requires clinicians to 
maintain a low threshold in high-risk individuals such as immunocompromised 
patients, the elderly, and those with comorbidities [51]. Therefore, recommenda-
tions should be made on a case-by-case basis. If antibiotic therapy is necessary, oral 
administration is equally as effective as intravenous administration, and an expedi-
tious switch from intravenous to oral may allow the fastest patient discharge.
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Chapter 6

Colonoscopy after Diverticulitis
Jeremy Meyer and Frédéric Ris

Abstract

Patients suffering from diverticulitis are at increased risk for colorectal cancer 
and should undergo colonoscopy to rule out colorectal cancer. The prevalence of 
colorectal cancer in this population was estimated to range between 1.9 and 2.3%. 
This prevalence is higher in patients with complicated diverticulitis (abscess, 
perforation) and ranges between 6.1% and 7.9%. Therefore, interval colonoscopy 
is strongly recommended after an episode of complicated diverticulitis. The preva-
lence of colorectal cancer is lower in patients with uncomplicated diverticulitis and 
approaches the prevalence from screened populations. In patients with uncompli-
cated diverticulitis, the indication for colonoscopy is still a matter of debate and 
should be done on a case-by-case basis.

Keywords: Colonoscopy, endoscopy, sigmoidoscopy, diverticulitis, diverticular 
disease, colorectal cancer

1. Introduction

Diverticulitis is defined as the inflammation of a diverticulum confirmed by 
imaging and associated with compatible clinical presentation and laboratory 
tests [1].

First imaging modalities for diverticulitis included plain film radiography of the 
abdomen, contrast enema and abdominal ultrasound. However, due to their low 
sensitivity and specificity for the diagnosis of diverticulitis, these imaging tech-
niques became quickly supplanted by computed tomography (CT). CT features of 
acute diverticulitis consist in signs of local inflammation [2], such as thickening of 
the colonic wall close to the diverticulum, peri-diverticulum and/or peri-colonic 
fat stranding and, in case of perforation, peri-colonic or distant air bubbles, peri-
colonic abscess, pelvic fluid or extra-colonic feces.

Several classifications systems have been developed based on CT findings [3, 4], 
such as the Neff classification [5], the Kaiser classification [6] and the Hansen-Stock 
[7] classification. However, the most commonly used classification system is the 
hybrid score (both radiological and clinical) of Hinchey modified by Wasvary [8]. 
Classification of diverticulitis tailors its therapeutic management. More commonly, 
diverticulitis is usually classified into uncomplicated diverticulitis and complicated 
diverticulitis [1]. Uncomplicated diverticulitis is defined as the local inflamma-
tion of a diverticulum (and its associated segment of bowel) without any sign of 
perforation and/or abscess (corresponding to modified Hinchey 1a [8]), whereas 
complicated diverticulitis is defined as an acute diverticulitis with a covered perfo-
ration [9–12] (Hansen-Stock I/IIa [7]), with a paracolic abscess (modified Hinchey 
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1b [8]), with a distant abscess (Hinchey II [8]), or with a purulent (Hinchey III [8]) 
or fecal peritonitis (Hinchey IV [8]).

According to the Global Burden of Disease Study, the number of incident cases 
of colorectal cancer (CRC) was of 1.8 million for year 2017, with a 9.5% increase 
in the age-standardized incidence rate within 30 years. Moreover, CRC accounted 
for 896,000 deaths and 19 million disability-adjusted life-years in 2017 [13]. As 
a consequence, several countries have implemented screening programs, either 
with fecal tests and/or with colonoscopy, which allowed reducing the incidence 
of CRC (by removing polyps) and the mortality related to CRC (by early detec-
tion of CRC) [14]. Despite these public health interventions, CRC is often still 
discovered by CT protocolled to investigate weight loss, iron-deficiency anemia, 
change in bowel habits and/or abdominal pain. If suspicion for CRC is raised on 
CT, flexible sigmoidoscopy or colonoscopy are requested to confirm the diagnosis 
with biopsies, tattoo the lesion for potential surgery and rule out any additional 
synchronous CRC.

However, in patients presenting with abdominal pain and/or sepsis in the acute 
setting, interpretation of the CT becomes more difficult, especially in the presence 
of diverticular disease, whose prevalence is increasing with aging. For the radiolo-
gist and for the surgeon, distinguishing with certitude between diverticulitis and 
CRC is not always possible, as both pathologies share similar imaging features of 
local and/or distant inflammation [15–17].

Considering the difficulty in ruling out CRC based solely on CT in patients 
initially diagnosed with diverticulitis, recommendations have emerged in favor of 
interval colonoscopy after diverticulitis.

2. Colonoscopy in patients with diverticular disease

The incidence of CRC was found to be increased by 5.8-fold in patients with 
diverticular disease when compared to reference patients without diverticular 
disease [18]. However, this risk was reported to be more important within the 
early period after diverticular disease-related hospitalization, before decreasing 
to the incidence of the reference population after 2 years [19, 20]. Therefore, it is 
likely that the increased risk of CRC observed in the short-term follow-up period 
reflects initial misdiagnosis of CRC as a diverticular disease-related complication 
(such as diverticulitis), rather than a true long-term risk for CRC. A systematic 
review and meta-analysis of cross-sectional studies (450,953 patients) found no 
association between diverticular disease and advanced colorectal neoplasia [21]. 
As a consequence, colonoscopy is currently not recommended in patients with 
uncomplicated diverticular disease, as this population is not at increased risk 
for CRC.

3. Colonoscopy after diverticulitis

The primary indication for performing colonoscopy after diverticulitis is to rule 
out CRC, with the rationale that patients with diverticulitis are at increased risk 
for CRC. Therefore, numerous observational studies have reported the prevalence 
and/or the incidence of CRC in patients diagnosed with diverticulitis, and were 
pooled into several systematic reviews with/without meta-analyses [22–27].

A recent and large systematic review and meta-analysis pooling both observa-
tional studies and population-based studies (50,445 patients) estimated the pooled 



85

Colonoscopy after Diverticulitis
DOI: http://dx.doi.org/10.5772/intechopen.99921

prevalence of CRC to be of 1.9% in patients initially diagnosed with diverticulitis. 
This prevalence was of 2.3% when performing subgroup analysis including 
only studies based on colonoscopy. Moreover, the pooled prevalences of polyps, 
advanced adenomas and adenomas were estimated to be of 22.7%, 4.4% and 14.2%, 
respectively [25]. Another meta-analysis pooling only diverticulitis patients who 
underwent colonoscopy estimated the prevalence of CRC to be of 2.1%, and the 
prevalence of advanced colorectal neoplasia to be of 6.9% [24].

The incidence of CRC in diverticulitis patients is therefore higher than the 
incidence encountered in colonoscopy screening programs (which is approxi-
mately of 0.8% [28]). A recent observational study with a good sample size 
reported that patients with diverticulitis were at significantly higher risk (preva-
lence of 2.9%) for CRC than patients from a local colonoscopy register (preva-
lence of 0.3%) [29]. Moreover, patients who undergo colonoscopy are already 
considered at higher risk for CRC, as they were entered into the program due to 
either positive fecal test and/or red flags for CRC. The prevalence of CRC in this 
population may therefore be overestimated and not reflect the prevalence in the 
general population.

To ensure that patients suffering from diverticulitis are effectively at increased 
risk for CRC and should be targeted by endoscopic screening, the incidence of 
CRC in this population was compared to the incidence of CRC in a reference 
population, and was found to be 20 to 44-fold more important than in reference 
matched patients [30, 31].

Therefore, the current recommendation is that patients with diverticulitis 
should undergo colonoscopy to rule out CRC at least 6 weeks after the episode if 
no colonoscopy was done within the last 3 years. However, this recommendation 
differs depending on the severity of the diverticulitis episode [1].

4. Colonoscopy after uncomplicated diverticulitis

Uncomplicated diverticulitis is defined as diverticulitis without any evidence for 
abscess and/or perforation.

In this population, the prevalence of CRC was estimated to be of 1.3% by one 
large meta-analysis [25] and of 0.5% by a meta-analysis selectively including 
patients who underwent colonoscopy [24]. The prevalence of CRC in patients with 
uncomplicated diverticulitis is therefore low and close to the prevalence reported 
by colonoscopy screening programs (0.8% [28]). Of note, one study reported that 
the prevalence of CRC was of 1.2% in patients with uncomplicated diverticulitis 
versus 0.6% in patients from a CRC colonoscopy screening program, this dif-
ference not reaching significance [32]. Therefore, several authors have recom-
mended to dispense patients with uncomplicated diverticulitis from colonoscopy. 
However, the interpretation of these data may be limited by the overestimation 
of the prevalence of CRC in patients from screening programs, which may not 
reflect the prevalence in the general population, and by heterogeneity of studies in 
the field.

Looking more specifically at studies which compared the incidence of CRC 
in patients with uncomplicated diverticulitis to the incidence of CRC in the 
general population, patients with uncomplicated episode may still constitute 
a population at risk for CRC. For instance, one study reported the incidence of 
CRC to be 40-fold higher in patients with uncomplicated diverticulitis than in 
age- and gender-matched reference patients, but was limited by a low number of 
incidental cases [31]. Another study documented an incidence that was 20-fold 
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higher in diverticulitis patients, but the study population was not limited to 
patients with uncomplicated diverticulitis and included all patients who had 
conservative management [30]. Finally, a population-based study cross-matched 
with data from the Cancer Registry of Norway estimated the standard morbidity 
ratio for CRC to be of 6.58 for patients with uncomplicated diverticulitis when 
compared to reference patients [33], therefore suggesting an increased risk in 
this population.

Moreover, colonoscopy carries a risk of complications [34]. For instance, the 
incidence of colonoscopy-related perforation was estimated to range between 
0.09% [35] and 0.19% [36], and perforation was shown to significantly increase 
mortality when compared to patients without perforation [36]. Further, the cost 
per colonoscopy was recently evaluated to range between 188.6 USD and 501.2 
USD (for purchase, maintenance and processing) [37, 38]. When considering that 
approximately 15 millions colonoscopies were performed in 2012 in the USA [39], 
targeting at risk populations is key to avoid increasing the costs for healthcare 
systems.

Considering the conflicting results regarding the prevalence of CRC in patients 
with uncomplicated diverticulitis, as well as the morbidity and cost of colonoscopy, 
the indication to perform colonoscopy after an episode of uncomplicated diver-
ticulitis has remained controversial. Current guidelines recommend to do it on a 
case-by-case basis and to reserve it to symptomatic patients (Figure 1) [1, 40].

5. Colonoscopy after complicated diverticulitis

Complicated diverticulitis is by definition associated with abscess and/or 
perforation.

Radiological studies showed that abscess and perforation on CT are predic-
tors for CRC [16, 22, 41–43]. Meta-analyses have estimated that the incidence of 
CRC in patients with complicated diverticulitis ranges between 6.1% [27] and 
7.9% [25], and is 5–16.3 fold more important than in patients with uncomplicated 
diverticulitis [25, 27, 33].

Therefore, it is currently agreed that patients with complicated diverticulitis 
should undergo colonoscopy to rule out CRC (Figure 2) [1].

Figure 1. 
Sixty-four year old female patient who presented with abdominal pain in the left iliac fossa and iron-
deficiency anemia. Computed tomography reported an uncomplicated diverticulitis of the sigmoid colon (left, 
arrow). Flexible sigmoidoscopy found a suspect lesion at 23 cm from the anal verge (right), whose biopsies 
came back positive for an adenocarcinoma. The patient underwent a high anterior resection. Pathology of the 
operative specimen was pT3N2 (4/35).
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6. Conclusion

Due to increased risk for CRC, colonoscopy should be performed after acute 
diverticulitis in patients with complicated episode or who remain symptomatic after 
uncomplicated episode.

Figure 2. 
(A) Ninety year old female patient who presented with acute abdominal pain in the left iliac fossa and 
localized guarding. Computed tomography showed a 3 cm paracolic abscess (arrow), and the episode was 
classified as Hinchey 1b. Due to poor response to conservative management, the patient underwent Hartmann 
procedure. Examination of the operative specimen found a pT1 N0 adenocarcinoma arising from a polyp close 
to the perforated diverticulum. (B) Eighty-five female patient who presented with lower abdominal pain. 
Computed tomography found a large paracolic abscess (arrows), and the episode was classified as Hinchey 
1b. The patient underwent percutaneous drainage, which allowed to completely drain the abscess. However, 
interval computed tomography described an apple core imaging of the sigmoid. Flexible sigmoidoscopy found a 
lesion of the sigmoid compatible with cancer, and biopsies came back positive for adenocarcinoma. The patient 
underwent oncologic Hartmann, and pathology of the operative specimen came back as pT4 N1 (2/20).
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