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ABSTRACT

A less invasive approach to the treatment of left-sided colonic diverticulitis has emerged in 

the last decade. The standard of care for perforated or complicated diverticulitis evolved 

from a Hartmann’s procedure, to resection and primary anastomosis, to treatment with 

antibiotics and percutaneous drainage in a carefully selected (Hinchey grade 2) patient 

subset. Recently, laparoscopic lavage emerged as a promising less invasive treatment 

for selected cases of Hinchey 3 patients. Likewise, for nonperforated or uncomplicated 

diverticulitis the approach is becoming less aggressive with a change from intravenous 

antimicrobial therapy, starvation and admission, to oral antibiotics and finally to observation 

and outpatient treatment. This less invasive or aggressive approach is due to expanding 

evidence on optimal treatment and is congruent with an increasing understanding that 

diverticulitis comprises different disease entities with heterogeneity between patients. 

The disease should be targeted by specific approaches, after a meticulous assessment of 

the diverticulitis stage, and tailored to an individual basis. Avoidance of overtreatment has 

obvious benefits: less in-hospital treatment, cost reduction, diminished development of 

antimicrobial resistance, reduction in complication rate and side effects and presumably 

a better quality of life for the patient. In conclusion, one might say we have overtreated 

the majority of diverticulitis patients for decades. More research is needed to explain 

the pathogenesis and multifactorial etiology and in the near future hopefully several 

unanswered questions regarding the optimal management of patients with different 

stages of diverticulitis will be answered by various ongoing trials.
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INTRODUCTION

A less invasive approach to the treatment of left-sided diverticulitis has emerged in the 

last decade. At the beginning of the last century, the three-stage approach was the 

standard for emergency left-sided colonic surgery. In 1921, Henri Hartmann1 described 

an operative procedure for the treatment of rectosigmoid carcinoma, which was adopted 

by Boyden2 in 1950 for patients with acute diverticulitis. In the 1970s, the Hartmann 

procedure became increasingly applied since advantages like immediate resection of 

the diseased colon, avoidance of anastomosis and a more rapid recovery outweighed 

the disadvantages of the risk of a permanent stoma and complications associated with 

the second stage.3–6. Past diagnostic challenges required early resection because of the 

difficulty in ruling out malignancy. Meanwhile, there have been major developments in 

imaging, (interventional) radiologists’ expertise, antibiotic therapy as well as intensive 

care management and anesthesia.

Since then, standard of care for perforated or complicated diverticulitis evolved from 

a Hartmann’s procedure7, to resection and primary anastomosis8 and to treatment 

with antibiotics and percutaneous drainage in a carefully selected (Hinchey grade 2) 

patient subset.9 Recently, laparoscopic lavage emerged as a promising less invasive 

treatment for selected cases of Hinchey 3 patients.10–14 Likewise, for nonperforated or 

uncomplicated diverticulitis, the approach is becoming less aggressive with a change 

from intravenous antimicrobial therapy, starvation and admission, to oral antibiotics15, 

16 and finally to observation17–19 and outpatient treatment.20–23 This more conservative 

approach is in line with the evolvement of less invasive management strategies for other 

intra-abdominal infections such as appendicitis, and pancreatitis. These shifts in care are 

a reflection of the conception that diverticulitis comprises a broad spectrum of diseases 

and not just one uniform clinical picture. Furthermore, evidence on optimal treatment is 

expanding. This paper aims to address the available evidence for contemporary operative 

and nonoperative management of colonic diverticulitis.

Understanding the Disease

Diverticulosis is a common condition in Western society with an incidence of 33–66% 

and carries a high socioeconomic burden. Of these patients 10–25% will develop an 

acute episode of diverticulitis.24 Gaining better insight in the natural history of diverticular 

disease, its clinical picture and the results of follow-up after treatment has had great 

influence on management strategies.

Current evidence suggests that dietary deficiency (of fiber), colonic pressure, motility 

changes and colonic structural alterations may collectively contribute to diverticula 

formation25, although these hypotheses remain largely unproven. Some connective tissue 

disorders, mainly part of genetic disorders, have been associated with a predisposition 

towards this formation but the literature is ambiguous on this matter.26, 27 Possibly, 
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increasing mitochondrial dysfunction plays a role in the pathogenesis of diverticular 

disease.28 Knowledge on the pathogenesis of diverticular inflammation is also scarce 

and uncertain. Hinchey et al.29 postulated in their original classification that all forms 

of diverticulitis are the result of a (micro)perforation due to an inspissated fecalith. This 

hypothesis, however, remains unproven. Changes in intestinal microbiota composition, 

colonization or entrapment of pathogenic bacteria within diverticula through impacted 

feces and stimulation of mucosal immune responses have recently been postulated 

as mechanisms in the pathogenesis of symptoms and complications. Recent studies 

suggest that it may be a form of inflammatory bowel disease (IBD).30–32

Development in Management

Uncomplicated Disease

Mild diverticulitis may in a majority of cases be a self-limiting process17, 19 but antibiotics 

are usually prescribed. Apart from recommendations in several guidelines there is no 

evidence mandating the routine use of antibiotics in uncomplicated diverticulitis and this 

advice mainly is based on medical dogma and expert opinion. A randomized clinical 

trial (RCT) that compared an oral versus an intravenous antibiotic regimen15, studies that 

compared two different kinds of antibiotics and antibiotics with and without anaerobe 

coverage33, 34 and two recent retrospective case-controlled studies that compared 

treatment with and without antibiotics17, 19, could not establish differences in outcome 

between the groups. Therefore, antibiotics can probably be omitted in selected patients 

with mild colonic diverticulitis and should be given on indication only. Hence, the main 

goal of the DIABOLO trial35, an actively accruing multicenter RCT, is to establish whether 

antibiotics are necessary in the primary treatment of acute mild diverticulitis and whether 

a strategy without initial antibiotics is more cost-effective with respect to time to full 

recovery. The results of this and a similar RCT, both comparing antibiotics with observation 

alone in mild diverticulitis, are awaited for definitive answers.35–37

The advent of antibiotics almost 70 years ago resulted in a major decline in the incidence 

of life-threatening infections, but inappropriate treatment and overuse have contributed 

to the emergence of antimicrobial resistance. Several international organizations actively 

address this global threat to our ability to cope with infections and the World Health 

Organization (WHO) selected combating antimicrobial resistance as the theme for World 

Health Day 2011. The WHO issued an international call for concerted action to halt the 

spread of antimicrobial resistance and recommended a six-point policy package for 

governments.38

Ambulatory treatment of uncomplicated acute diverticulitis seems to be safe, effective 

and applicable to most patients with tolerance to oral intake, without severe comorbidity 

and having appropriate family support.20, 22,23 A cohort study of 96 patients showed that 

ambulatory treatment with oral antibiotics is applicable in more than 70% of patients 

and the majority (97%) will complete the treatment successfully with resolution of the 
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inflammatory process and without complications.20 Similarly, in a retrospective analysis 

of a cohort of 693 patients, it was found that outpatient treatment was effective (94%), 

but that women (OR 3.08) and patients with free fluid on CT scan (OR 3.19) were at a 

significantly higher risk for treatment failure.23

Complicated Disease

For acute complicated diverticular disease differences of opinion still exist about the 

best approach to the surgical treatment. In a retrospective study in 60 patients primary 

anastomosis with defunctioning stoma and the Hartmann’s procedure after resection of 

the diseased sigmoid were compared. It was concluded that both regimens are accepted 

treatments but because of morbidity during the second stage (anastomotic leaks), the 

longer hospital stay, the longer follow-up with a stoma, and morbidity in terms of stomal 

dysfunction and a permanent stoma after the Hartmann’s procedure primary anastomosis 

with covering stoma should be the preferred treatment option.39

A retrospective analysis of 1,073,397 diverticulitis patients showed a trend toward 

increased use of primary anastomosis for acute operations and laparoscopic techniques 

for elective operations.40 Laparoscopic resection for both symptomatic and perforated 

diverticulitis have been shown to be as safe and effective as conventional open 

techniques41, 42 and the results of a cost effectiveness analysis of a laparoscopic approach 

compared with open sigmoid resection were similar.43, 44 

Regardless of selected strategy, emergency operations for acute perforated diverticulitis 

are associated with substantial morbidity and mortality.45 Recently, laparoscopic lavage 

emerged as an alternative for patients with perforated diverticulitis with purulent peritonitis.10 

Prospective cohort studies and retrospective case series show promising results, with 

high efficacy, low mortality, low morbidity and a minimal need for a colostomy.11–14 

Laparoscopic lavage for perforated purulent diverticulitis has great potential and its 

performance and use is gradually inclining since its introduction in 1996. Currently, the 

LapLAND study from Ireland and the DILALA and SCANDIV study from Scandinavia are 

comparing laparoscopic lavage versus resection for Hinchey 3 diverticulitis in an RCT and 

are currently recruiting patients.46–49 Furthermore, the Ladies trial, a two-armed RCT from 

the Netherlands, is including patients to investigate whether laparoscopic lavage and 

drainage is a safe and effective treatment for patients with purulent peritonitis and what 

the optimal resectional strategy is in patients with purulent or fecal peritonitis.47

Elective Resection

For years it has been considered good practice to perform elective sigmoid resection 

after two episodes of acute diverticulitis and even after one episode in younger patients50, 

in order to prevent complicated disease. Acute diverticulitis has a recurrence rate of 36%, 

rarely progresses to complications; complicated recurrences occur in only 3.9–10%.51, 52 

During the first episode the risk of free perforation is 25.3%, during the second 12.7% 
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and the third 5.9%.53 Patients who present with a family history of diverticulitis, long 

segment of involved colon, and/or retroperitoneal abscess are at higher risk for recurrent 

disease.51 The majority of patients who develop a recurrence do so in a similar mode and 

location, but in 35% of patients recurrent diverticulitis occurs at a different location.52

Current indications for elective sigmoid resection are symptomatic stenosis, fistulas 

or recurrent diverticular bleeding. Furthermore, an elective resection might be justified 

in high-risk patients, after a conservatively treated episode of diverticulitis, that use 

immunosuppression therapy and have chronic renal failure or collagen-vascular diseases. 

As stated, the risk of free perforation in acute sigmoid diverticulitis significantly decreases 

with the number of previous episodes, which suggests that elective surgery may be 

unnecessary after conservatively treated diverticulitis. The number of recurrent episodes 

alone should not be a leading factor.42

Patients with persisting abdominal complaints, which is not uncommon after an episode 

of diverticulitis, and patients with frequent recurrences suffer greatly from their disease. 

Both conservative and operative management are applied but it is undetermined which is 

superior. Therefore, currently an RCT comparing these two treatment strategies is being 

conducted and the results are still awaited.54

Prevention

Conservative treatment has become the primary choice in the prevention of a recurrent 

episode of diverticulitis. This approach mainly comprises dietary advice and medical 

therapies. A high-fiber diet is still recommended in several guidelines despite the fact 

that high quality evidence for a high-fiber diet in the treatment of diverticular disease is 

lacking, and most recommendations are based on inconsistent level 2 and mostly level 

3 evidence.55 Lifestyle factors seem to have impact on the course of diverticular disease. 

Several prospective cohort studies and a number of retrospective studies have found 

positive associations between obesity and diverticular complications.56 Smoking also 

increases the likelihood of complications in diverticulitis.57 Lifestyle modification should 

perhaps have a larger role in the (preventive) management of diverticular disease and its 

complications.

Besides being given for the management of symptomatic uncomplicated diverticular 

disease, antibiotics are also applied for prevention of recurrent diverticulitis. A retrospective 

study of 505 patients, in which the cyclic administration of the nonabsorbable antibiotic 

rifaximin to prevent recurrence after complicated diverticulitis was studied, showed a 

significant lower readmission and operation rate in the antibiotic group.58 In the last few 

years, new medical therapies such as probiotics and 5-aminosalicylic acid (5-ASA) have 

been studied. Probiotics, by affecting intestinal microbial flora, have been shown to have 

a positive effect on various gastrointestinal conditions. Probiotics seem a promising 

therapy for symptomatic diverticular disease and prevention of recurrence of diverticulitis, 
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but data are limited and well designed randomized trials with adequate sample size are 

needed to confirm preliminary findings.59–62 5-ASAs are widely and effectively used for 

the treatment of IBD and, since it has been postulated that inflammation in diverticular 

disease is similar to the inflammation in IBD, patients may benefit from treatment with 

anti-inflammatory medication such as 5-ASA. A review of 6 RCTs showed that patients 

treated with 5-ASA had significantly better outcomes and that mesalazine scheduled 

daily was superior to cyclic administration to prevent relapse of diverticular disease, so it 

seems that 5-ASAs may have a role in the management of diverticular disease.63

Classification

Since Hinchey’s traditional classification for perforated diverticulitis in 197829, several 

modifications and new grading systems have been presented to display a more 

contemporary overview of the disease but none seems to sufficiently embrace the entire 

spectrum of the disease. A new classification system, which proposes three stages of 

differentiating diverticular disease (A – uncomplicated, B – chronic complicated, and 

C – acute complicated) addresses clinical findings, radiological findings and treatment 

modalities and could be of great value in the clinical decision-making and management 

of a condition as complex as diverticular disease.64 A new universally used classification 

system would greatly enhance the comparability of outcome in future research.

What’s Next?

Despite the fact that there is still controversy about the appropriate management of 

the various stages of the disease and its complications, one cannot help but notice a 

shift away from invasive, operative treatment for both uncomplicated and complicated 

diverticulitis towards a less aggressive, nonoperative approach. Moreover, this has not 

led to an increased incidence of complicated disease.65 

In conclusion, one might say that we have overtreated the majority of diverticulitis patients 

for decades. The trend towards a less aggressive approach is a recent development 

congruent with an increasing understanding that diverticulitis comprises different disease 

entities with heterogeneity between patients. As a result, the disease should be targeted 

by specific approaches and tailored to an individual basis. For this purpose, a meticulous 

assessment of the diverticulitis stage is essential and imaging is indispensable to 

complement clinical assessment and physical examination. A systematic review and meta-

analysis on diagnostic accuracy showed no statistically significant difference in accuracy 

of ultrasonography and computed tomography in diagnosing acute colonic diverticulitis. 

Both can be used as the initial diagnostic tool; however, computed tomography is more 

likely to identify alternative diseases.66 In the future, there is the possibility for a role for 

magnetic resonance imaging in differentiating between diverticulitis stages.

Avoidance of overtreatment has obvious benefits: less in-hospital treatment, cost 

reduction, diminished development of antimicrobial resistance, reduction in complication 
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rate and side effects and presumably a better quality of life for the patient. Still many 

aspects of diverticular disease and its complications remain poorly understood. More 

research is needed to explain its pathogenesis and multifactorial etiology and could lead 

to new targets for treatment. Several unanswered questions regarding the management 

of patients with diverticulitis will hopefully be answered in the nearby future by various 

ongoing trials that address the optimal treatment of different stages of diverticulitis.35–37, 

46–49, 54
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