INVITED COMMENTARY

Colonic Diverticula and Diverticular Disease:
10 Facts Clinicians Should Know
Anne F. Peery
Diverticular disease accounts for substantial health care utilization and costs. Despite this public health burden, clinical
practice has been largely based on poor-quality evidence.
Fortunately, there is growing interest in this neglected disease. Based on recent work, clinicians should be familiar
with the following 10 facts about diverticula and diverticular
disease.
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iverticular disease accounts for substantial health
care utilization and costs in the United States. There
are more than 2,500,000 clinic visits, 330,000 emergency
department visits, and 200,000 hospital admissions for
diverticular disease each year in the United States [1].
Consequently, diverticular disease is associated with a significant economic burden in terms of both direct health care
expenditures and indirect costs to society, which together
are estimated at $4 billion per year [2]. In the past 20 years,
the incidence of diverticulitis has increased by 50% [3].
Colonic diverticula are the precursor to diverticular
disease. Colonic diverticula form when colonic mucosa
and submucosa herniate through the muscularis propria.
Diverticular disease is a broad spectrum of conditions
in which there are diverticular complications, which can
include hemorrhage, inflammation, pericolonic abscesses
with or without perforation, strictures, fistulas, and even free
rupture. The most common manifestation of diverticular
disease is acute uncomplicated diverticulitis, which is characterized by inflammation of one or more colonic diverticula
without abscess or gross perforation.
Despite the extensive public health burden of diverticular disease, many clinical reviews and guidelines have
been based on dated hypotheses and low-quality evidence.
Fortunately, there is resurgent interest in this long-neglected
disease. Several high-quality studies have been published
in the past decade, and this new work is changing clinical
practice. Given these recent advances, the up-to-date clinician will want to be familiar with the following 10 facts about
diverticula and diverticular disease.

1. The Low-Fiber Diet Hypothesis Was Unfounded
A low-fiber Western diet was long hypothesized to be
the etiology of colonic diverticula [4]. The authors of this
hypothesis argued that a low-fiber diet resulted in small-
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caliber, hard stool. To move this material, it was thought that
the colon had to generate excessively high pressures, which
in turn caused mucosal herniation and formation of diverticula. Despite limited evidence, this hypothesis was widely
accepted. More recently, 2 cross-sectional studies examined the relationship between dietary fiber intake and the
risk of colonic diverticulosis among participants enrolled in
colonoscopy-based studies that included a detailed assessment of diet [5, 6]. It was found that low fiber intake was not
associated with an increased risk of diverticulosis.

2. Colonic Diverticula Are Common But
Complications Are Not
Colonic diverticula are common in Americans. Almost
one-third of adults in their 20s and 30s have colonic diverticula on colonoscopy [7]. The prevalence of diverticula
increases with age. Indeed, 70% of adults over the age of
80 years in the United States will have colonic diverticula
[7].
While many Americans have colonic diverticula, few
develop diverticular disease. In a large retrospective cohort
of patients with diverticulosis, only 1%–4% developed acute
diverticulitis over 11 years of follow-up [8]. Notably, the risk
of developing acute diverticulitis was higher in younger individuals compared with older individuals.

3. Treatment of Acute Uncomplicated Diverticulitis
Is Controversial
The universal standard of care for acute uncomplicated
diverticulitis had long been treatment with a course of antibiotics [9]. However, 2 randomized clinical trials of acute
uncomplicated diverticulitis failed to show any benefit of
antibiotic therapy [10, 11]. While a recent technical review
[12] determined that these trials were low-quality studies, several national health systems in Europe (Denmark,
Germany, Italy, and the Netherlands) have changed clinical
practice and now recommend selectively withholding antiElectronically published May 6, 2016.
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biotics [13-16]. In contrast, a recent Cochrane review cautioned that further trials are needed before changing clinical
guidelines [17].
Not surprisingly, there is genuine uncertainty in the
United States as to whether antibiotics improve outcomes
for patients with acute uncomplicated diverticulitis [18, 19].
Clinicians do not want to harm their patients by withholding
treatment that has long been the standard of care, but they
also want to avoid unhelpful treatments that may contribute to the growing problem of antibiotic resistance. Further
research is needed to definitively establish whether patients
with acute uncomplicated diverticulitis benefit from treatment with antibiotics. However, there is no question that
antibiotics should continue to be used in patients with complicated diverticular disease, those with signs of infection,
and those who are immunosuppressed or who have other
significant comorbid diseases.

4. Post-Episode Colonoscopy Is Recommended to
Rule Out Colorectal Cancer
Cross-sectional imaging is not perfectly specific for acute
diverticulitis. Using data from a systematic review, 1 in 67
patients with imaging-confirmed acute diverticulitis were
diagnosed with colorectal cancer on follow-up colonoscopy
[12, 20]. Unless a colonoscopy has been recently performed,
US guidelines recommend that a colonoscopy be performed
6–8 weeks after an episode of acute uncomplicated diverticulitis to rule out a misdiagnosed colorectal cancer [21].

5. Chronic Gastrointestinal Symptoms Are
Common After the Acute Episode Has Resolved
While an acute episode of diverticulitis typically lasts
only a few days, many patients report symptoms for months
to years after the acute inflammation has resolved. In a
study of acute uncomplicated diverticulitis confirmed by
computed tomography scans, 45% of participants reported
abdominal pain and 30% had altered bowel habits at 1-year
follow-up [11]. Another study found a 5-fold increased risk
of chronic gastrointestinal symptoms several years after an
episode of acute diverticulitis [22]. Chronic abdominal pain
and altered bowel habits after an episode of acute diverticulitis in the absence of overt inflammation has been termed
post-diverticulitis irritable bowel syndrome [22]. Beyond
gastrointestinal symptoms, the chronic sequela of acute
diverticulitis include fear of having a recurrent episode while
traveling, fear of needing a colectomy or colostomy, fear of
misdiagnosis, and fear of a recurrent episode or a complication such as perforation [23].

6. There Is Some Risk of Recurrence After an
Episode of Medically Managed Acute Diverticulitis
In the decade after a first occurrence of medically managed acute diverticulitis, 1 in 5 individuals will have a recurrence of acute diverticulitis [3, 12]. The risk of recurrence is
higher (closer to 1 in 4) in adults under the age of 50 years

[3, 12]. After a first recurrence, the risk of further episodes
is estimated at approximately 50% over a 5–10-year period
[3]. A proportion of individuals will pursue elective colectomy after an episode of acute diverticulitis to reduce the
risk of recurrence. The risk of recurrence is very low in individuals who had complicated diverticular disease that was
managed surgically [4].

7. Complicated Diverticular Disease Most
Commonly Occurs With the First Occurrence, Not
With Recurrence
Abscesses, perforation, obstruction, fistulas, and strictures can complicate acute diverticulitis. These complications most commonly occur with the first occurrence of
diverticular disease and not with recurrent episodes [3, 24].
Compared with those who have never had an episode
of acute diverticulitis, individuals with a history of acute
uncomplicated diverticulitis actually have a reduced risk of
developing complicated diverticular disease [3]. This said,
there is one exception to this rule: Recurrent episodes of
acute diverticulitis are associated with an increased risk of
fistulizing disease, a less common complication of diverticulitis [24].

8. The Decision to Pursue Elective Prophylactic
Colon Surgery Should Be Considered on a Case-byCase Basis
Gone are the hard and fast recommendations for prophylactic colon surgery resection after 2 episodes of acute
diverticulitis (or 1 episode in young adults). With a better
understanding of the natural history of acute diverticulitis,
guidelines now recommend consideration of elective colon
resection on a case-by-case basis after an individualized discussion of the potential risks and benefits.

9. Other Than Surgery, There Is Little Patients Can
Do to Prevent a Recurrence
After an episode of acute diverticulitis, patients often seek
recommendations on how they can modify their diet or lifestyle to reduce the risk of recurrent disease. Unfortunately,
there are no studies of risk factors for recurrent episodes of
diverticulitis.
Several risk factors for a first occurrence of acute diverticulitis have been identified. Regular use of nonsteroidal
anti-inflammatory drugs increases the risk of a first occurrence of acute diverticulitis by 70% compared with those
who do not regularly use these drugs [25]. Regular use of
aspirin also increases this risk by 25% [25]. Smoking is a
risk factor for diverticular disease in a dose-response relationship [26]. Obesity increases the risk of incident diverticulitis by 80% [27], while physical activity reduces the risk
of diverticulitis by 25% [28]. A high-fiber diet is associated
with reduced risk of hospital admission for diverticular disease [29]. Nuts, corn, and popcorn intake are not associated
with an increased risk of diverticulitis [30].
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Unfortunately, risk factors for recurrent diverticulitis may
not be the same as risk factors associated with a first occurrence. Extrapolating from what we know about risk factors
for a first occurrence, some guidelines suggest that patients
avoid the use of nonsteroidal anti-inflammatory drugs and
aspirin, consume a fiber-rich diet, and pursue vigorous
physical activity [21]. While there have been several studies of medical therapy to reduce the risk of recurrence, trials
of probiotics, rifaximin, and mesalamine did not reduce the
risk of recurrent diverticulitis [21].

10. Genetic Factors Contribute to the Development
of Diverticular Disease
A population-based study in Denmark found that diverticular disease aggregates in families [31]. Individuals who
have a sibling with diverticular disease are 3 times more
likely to develop diverticular disease compared with the general population. Genetic factors are estimated to contribute
53% of the susceptibility to diverticular disease.
Anne F. Peery, MD, MSCR assistant professor of medicine, Division of
Gastroenterology and Hepatology, University of North Carolina School
of Medicine, Chapel Hill, North Carolina.

Acknowledgments

Financial support. This research was supported in part by the
National Center for Advancing Translational Sciences, National
Institutes of Health, 1KL2TR001109.
Potential conflicts of interest. A.F.P. has no relevant conflicts of
interest.

References

1. Peery AF, Crockett SD, Barritt AS, et al. Burden of gastrointestinal,
liver, and pancreatic diseases in the United States. Gastroenterology. 2015;149(7):1731-1741.
2. Ruhl CE, Sayer B, Byrd-Holt DD, Brown DM. Costs of Digestive Diseases. In: Everhart JE, ed. The Burden of Digestive Diseases in the
United States. US Department of Health and Human Services, Public Health Service, National Institutes of Health, National Institute
of Diabetes and Digestive and Kidney Diseases. NIH Publication
No. 09-6443. Washington, DC: US Government Printing Office;
2008:142. http://www.niddk.nih.gov/about-niddk/strategic-plans
-reports/Pages/burden-digestive-diseases-united-states.aspx. Accessed March 10, 2016.
3. Bharucha AE, Parthasarathy G, Ditah I, et al. Temporal trends in the
incidence and natural history of diverticulitis: a population-based
study. Am J Gastroenterol. 2015;110(11):1589-1596.
4. Painter NS, Burkitt DP. Diverticular disease of the colon: a deficiency
disease of Western civilization. Br Med J. 1971;2(5759):450-454.
5. Peery AF, Barrett PR, Park D, et al. A high-fiber diet does not
protect against asymptomatic diverticulosis. Gastroenterology.
2012;142(2):266-272.
6. Peery AF, Sandler RS, Ahnen DJ, et al. Constipation and a low-fiber
diet are not associated with diverticulosis. Clin Gastroenterol Hepatol. 2013;11(12):1622-1627.
7. Everhart JE, Ruhl CE. Burden of digestive diseases in the United
States part II: lower gastrointestinal diseases. Gastroenterology.
2009;136(3):741-754.
8. Shahedi K, Fuller G, Bolus R, et al. Long-term risk of acute diverticulitis among patients with incidental diverticulosis found during colonoscopy. Clin Gastroenterol Hepatol. 2013;11(12):1609-1613.
9. Jacobs DO. Clinical practice. Diverticulitis. N Engl J Med.
2007;357(20):2057-2066.
10. Daniels L, Ünlü Ç, de Korte N, et al. A randomized clinical trial of
observational versus antibiotic treatment for a first episode of uncomplicated acute diverticulitis. United European Gastroenterol J.
2014;2(1 Suppl):A2.

222

11. Chabok A, Pahlman L, Hjern F, Haapaniemi S, Smedh K; AVOD Study
Group. Randomized clinical trial of antibiotics in acute uncomplicated diverticulitis. Br J Surg. 2012;99(4):532-539.
12. Strate LL, Peery AF, Neumann I. American Gastroenterological Association Institute technical review on the management of acute
diverticulitis. Gastroenterology. 2015;149(7):1950-1976.
13. Andersen JC, Bundgaard L, Elbrønd H, Laurberg S, Walker LR, Støvring
J; Danish Surgical Society. Danish national guidelines for treatment
of diverticular disease. Dan Med J. May 2012;59(5):C4453.
14. Andeweg CS, Mulder IM, Felt-Bersma RJ, et al; Netherlands Society
of Surgery; Working group from Netherlands Societies of Internal
Medicine, Gastroenterologists, Radiology, Health Technology Assessment and Dieticians. Guidelines of diagnostics and treatment of
acute left-sided colonic diverticulitis. Dig Surg. 2013;30(4-6):278292.
15. Cuomo R, Barbara G, Pace F, et al. Italian consensus conference for
colonic diverticulosis and diverticular disease. United European
Gastroenterol J. 2014;2(5):413-442.
16. Kruis W, Germer CT, Leifeld L; German Society for Gastroenterology, Digestive and Metabolic Diseases and the German Society for
General and Visceral Surgery. Diverticular disease: guidelines of
the German Society for Gastroenterology, Digestive and Metabolic
Diseases and the German Society for General and Visceral Surgery.
Digestion. 2014;90(3):190-207.
17. Shabanzadeh DM, Wille-Jørgensen P. Antibiotics for uncomplicated
diverticulitis. Cochrane Database Syst Rev. 2012;11:CD009092.
18. Peery AF, Stollman N. Antibiotics for acute uncomplicated diverticulitis: time for a paradigm change? Gastroenterology.
2015;149(7):1650-1651.
19. Centor RM. Acute uncomplicated diverticulitis: what to do until we
have better data. Ann Intern Med. 2016;164(2):120-121.
20. Daniels L, Unlü C, de Wijkerslooth TR, Dekker E, Boermeester MA.
Routine colonoscopy after left-sided acute uncomplicated diverticulitis: a systematic review. Gastrointest Endosc. 2014;79(3):378389.
21. Stollman N, Smalley W, Hirano I; AGA Institute Clinical Guidelines
Committee. American Gastroenterological Association Institute
guideline on the management of acute diverticulitis. Gastroenterology. 2015;149(7):1944-1949.
22. Cohen E, Fuller G, Bolus R, et al. Increased risk for irritable bowel
syndrome after acute diverticulitis. Clin Gastroenterol Hepatol.
2013;11(12):1614-1619.
23. Spiegel BM, Reid MW, Bolus R, et al. Development and validation of
a disease-targeted quality of life instrument for chronic diverticular
disease: the DV-QOL. Qual Life Res. 2015;24(1):163-179.
24. Humes DJ, West J. Role of acute diverticulitis in the development
of complicated colonic diverticular disease and 1-year mortality after diagnosis in the UK: population-based cohort study. Gut.
2012;61(1):95-100.
25. Strate LL, Liu YL, Huang ES, Giovannucci EL, Chan AT. Use of aspirin
or nonsteroidal anti-inflammatory drugs increases risk for diverticulitis and diverticular bleeding. Gastroenterology. 2011;140(5):14271433.
26. Humes DJ, Ludvigsson JF, Jarvholm B. Smoking and the risk of hospitalization for symptomatic diverticular disease: a population-based
cohort study from Sweden. Dis Colon Rectum. 2016;59(2):110-114.
27. Strate LL, Liu YL, Aldoori WH, Syngal S, Giovannucci EL. Obesity increases the risks of diverticulitis and diverticular bleeding. Gastroenterology. 2009;136(1):115-122.
28. Strate LL, Liu YL, Aldoori WH, Giovannucci EL. Physical activity decreases diverticular complications. Am J Gastroenterol.
2009;104(5):1221-1230.
29. Crowe FL, Balkwill A, Cairns BJ, et al; Million Women Study Collaborators; Million Women Study Collaborators. Source of dietary
fibre and diverticular disease incidence: a prospective study of UK
women. Gut. 2014;63(9):1450-1456.
30. Strate LL, Liu YL, Syngal S, Aldoori WH, Giovannucci EL. Nut, corn,
and popcorn consumption and the incidence of diverticular disease.
JAMA. 2008;300(8):907-914.
31. Strate LL, Erichsen R, Baron JA, et al. Heritability and familial aggregation of diverticular disease: a population-based study of twins and
siblings. Gastroenterology. 2013;144(4):736-742.

NCMJ vol. 77, no. 3
ncmedicaljournal.com

