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In 1899 described the first case of diverticular 

inflammation, known as diverticulitis 

In 1849 described “small, pear-shaped, hernial protrusions of 

mucosa through the muscle coat of the sigmoid colon” 

HINT OF HISTORY 

In 1907 reported surgical treatment of diverticulitis with a 

colostomy at St Mary’s Hospital in Rochester, MN  

Jean Cruvellheir 

1791-1874 

Ernst Graser 

1860-1929 

William Mayo 

1819-1911 



True Diverticulum 

Pseudo-Diverticulum 

Inflammed Diverticulum 

DEFINITION 



  6° leading cause of diagnoses for GI disorders in outpatient visits 

  3° cause of GI hospital discharge diagnosis 

  16° cause of Death for GI disorders 

  2,115,989  $/year Health costs  

  27% Population with colonic diverticula 

  102,779,524 Population estimate with colonic diverticula 

  209/100,000 annual rate of hospital admission for diverticular disease 

  3% Mortality rate 

  5° causa spese sanitarie tra le malattie gastrointestinali  



Prevalence by age:  

•  Age 40   5%  

•  Age 60  30%  

•  Age 80  65%  

 

Prevalence by sex: 

•  Age < 50 male prevalence  

•  Age 50–70 women prevalence  

•  Age > 70 women prevalence  

2007 

The exact prevalence is difficult depending by the test used 

Autopsy-Radiography-Endoscopy  

Screening in asymptomatic population is not ethically possible  

2007 



Strate LL, AJG, 2012 

Major colonscopic findings in the US population 



Pathogenesis of diverticular disease 

Traditional aetiological factors implicated in diverticular disease 

 

 - Diet        →      Decreased fibre 

   Increased Luminal Pressure 

 

 - Structural    →      Abnormality of muscularis propria 

                  Hyper Segmentation  

 

 - Ageing        →      Weakening of the bowel wall 

                   elastosis     collagen fibres 



2011 

SEROTONIN 

ACETYLCHOLINE 

NITRIC OXIDE 

VASOINTESTINAL 

 PEPTIDE 

Excitatory 

Inhibitory 

↑↑   motility                  

↑↑ pressure 

DIVERTICULAR 

DISEASE 

Neurotransmitters may play a role in the motility disturbances                  

underlying the pathogenesis of diverticular disease 



Strate LL, AJG, 2012 

A minority of patients with diverticulosis will develop symptomatic disease                                          

and only few patients diverticulitis 

Classification of diverticular disease 

DIVERTICULOSIS 

COMPLICATED 

DIVERTICULITIS 

CHRONIC RECURRENT 

DIVERTICULITIS 

SEGMENTAL COLITIS 

ASSOCIATED TO 
DIVERTICULOSIS (SCAD) 

DIVERTICULAR  

DISEASE 

ASYMPTOMATIC 

DIVERTICULOSIS  
75% 25% 

DIVERTICULITIS SYMPTOMATIC 

UNCOMPLICATED 
DIVERTICULAR DISEASE  

20% 5% 

ACUTE 

DIVERTICULITIS 
1-2% CHRONIC 

DIVERTICULITIS 

3-4% 



Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916)                                   

there is little knowledge about  its management 

 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



RISK FACTORS  

Low-fiber Diet 

 

Obesity 

  

Physical activity 

  

Smoking 

  

NSAIDs  

Diverticula 

Formation  

Diverticular 

Complications 

No Diverticulosis  

Recurrent 

Complications 

Diverticulitis 



Fiber hypothesis (Painter and Burkitt 1971)  

Large Epidemiological Studies  

Aldoori     Am J Clin Nutr    1994  patients    51.529                 

Strate     JAMA      2008   patients    47.228                             

Crowe      BMJ         2011    patients    47.033 

Diverticular Disease: 

A “fiber-deficiency disease” of Western civilization  

Rare in most African population using diet rich in fiber    



Consumption of dietary fiber in UK  

Percentages of  DD at autopsy by gender 



Theoretical  

progression from diverticula formation to diverticulitis 

Flach and Bina, J Clin Gastroenterol 2004 

Low fiber diet 

Diverticula formation 

Change in flora 

Altered immune response 

Colitis (SCAD) Diverticulitis 

↓ stool caliber 
↑ intraluminal pressure 
↓ colon diameter 
↑ segmentation 
↓ motility 



47,678 American men 

40-75 year old 

Follow up 4 years  

Both low-fiber diet and physical inactivity may affect                              

  - motor function                                                                                         

  - intracolonic pressure                                                                              

  - neuro-immuno-endocrine secretion                                                                

even though exact mechanisms of actions are poorly understood 



Physical activity and sedentary behaviour and the risk of diverticulitis  

Physical activity and sedentary behaviour and the risk of diverticular bleeding  

Prospective cohort study             47,228 male (40–75 years old) 

2009 



A prospective population-based cohort study.                                           

36,592 women, followed from 1997 to 2009 

2012 

Relative Risk for diverticular disease requiring hospitalization by physical activity   

Exercise ≤ 30 min/day increased the risk for disease of 42%   
(1.42; 95%  CI: 1.18–1.69) compared with exercise > 30 min/day 



NHANES III 2006; Angulo, APT 2007 

GLOBESITY 



Diet, Obesity and Colon Disease  

Modified from Bruce WR, Cancer Epidemiology, biomarkers & prevention 2000 

HYPERNUTRITION  

Intravascular energy 
(Triglycerides,NEFAs, glucose) 

Insulin resistance  

 

Muscle  

Liver  

Adipose  

 

Colon  

    
NO 

 
ROS 

Inflammation 

Energy intake Energy consumed  
OBESITY 

↓ DIET FIBER 

↑ MEAT CONSUMPTION 

↓ PHYSICAL ACTIVITY 

↑ INSULIN RESISTANCE 

   GUT MICROBIOTA 

Energy Metabolism  



Adipose tissue is not simply a storage depot but an active endocrine tissue 

producing multiple proteins called adipokines   

Leptin       T Cell stimulation,   Pro-inflammatory role 

Adiponectin       Anti-inflammatory role    

Adipose tissue is consituited by a milieu of fibroblast, endothelial 

cells, leukocytes and pro-inflammatory macrophages type (M1) that 

release inflammatory mediators (IL-6, IL-1, TNF- and chemokines) 

Inflamed diverticle 

Visceral fat 

Gut microbiota 



Patients with perforation and recurrent diverticulitis have a significant 

greater BMI than those who remain  asymptomatic or have one episode 

2005 

n. 16 n. 11 n. 16 n. 18 



A prospective cohort study of 47,228 male (40–75 years old)                         

who were free of diverticular disease baseline.  

Follow-up 18 years of  

801 incident cases of diverticulitis  

 

383 incident cases of diverticular bleeding. 

Results  

2009 



BMI and the RR of Diverticulitis and Diverticular Bleeding  

Waist Circumference and  the RR of Diverticulitis and Diverticular Bleeding  

BMI >30 compared to BMI  <21 had a RR of  

  1.78  for diverticulitis                          

  3.19  for diverticular bleeding 

Highest Waist Q5 had a RR of  

  1.56 for diverticulitis                                 

  1.96 for diverticular bleeding  



A prospective population-based cohort study.                                           

36,592 women followed from 1997 to 2009 

Relative Risk for diverticular disease requiring hospitalization by BMI  

BMI  

-   25–29.9 had 29% increased risk  (RR = 1.29; 95% CI: 1.08-1.54)  

 -  ≥  30      had 33% increased risk  (RR = 1.33; 95 % CI: 1.03–1.72)  

 

of diverticular disease compared to women with BMI 20–24.9. 

2012 



Smoking and nicotine have several actions that are likely to affect 

the pathogenesis of diverticulitis, such as   

 

            - negative effects on the immune system 

 - activation of the autonomic nervous system  

 - impairment of blood supply 

Smoking and nicotine has several functions that could affect the 

progress to perforation, such as  

 

 - inhibition of cytokine and leucocyte function  

 - decreased collagen formation 

 - increased intestinal motility  

 - increased intraluminal pressure 

 - impairment of blood supply to the colonic mucosa  

 - increased tissue permeability 



Hjern F. British J Surg, 2011 

A Cohort of 35.809 Swedish Women born between 1914 and 1948                     

During a 12 year follow up 561 (1,6%) had symptomatic diverticular disease  

Multivariable relative risks for symptomatic diverticular disease by smoking  

 Multivariable relative risks of complicated diverticular disease by smoking  



Regular use of aspirin or NSAIDs is associated with an increased risk of 

diverticular disease and diverticula bleeding 

Frequency of Aspirin Use and risk of Diverticulitis and Diverticular Bleeding  

Dose of Aspirin Use and risk of Diverticulitis and Diverticular Bleeding  



Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916)                                   

there is little knowledge about  its management 

 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



Is it Diverticular Disease or Is it Irritable Bowel Syndrome ? 

SYMPTOMATIC UNCOMPLICATED DD IRRITABLE BOWEL SYNDROME 

Onset Age VI-VIII decades III-V decades 

1-2 weeks with long 

periods with no attacks 

1-12 hours with a 

periodicity of 2-3 days Pain duration 

Pain localization Left iliac fossa  

Pain characteristics 
Not related to  

bowel movements 

Diffuse 

Relief of pain by 

defecation 

Systemic involvment Occasionally fever Absent 

Laboratory findings 
↑White count, RCP, ESV 

Fecal calprotectin (?) 
Normal 

During pain 

diarrhea 
Bowel habit 

During pain both          

diarrhea or constipation  

Spiller 2012 



There is a significantly increased odds for colonic diverticulosis 

in subjects with IBS. These results suggest that                                  

IBS and colonic diverticular disease may be connected. 

2010 



Endoscopic prevalence  
-  0,25-1,48% on total colonoscopies 
-  1,15-11,4% in patients with diverticuolosis 

    SIMILARITIES 

 

- Colonic site 

- Endoscopic lesions 

- Histology 
- TNF expression 

- Antibiotic response 

    DIFFERENCES 

 

- Onset age 

- Rectum sparing in SCAD 

- Inflammatory infiltrate site 
- Relapse rate 

- Need for maintenance therapy 



Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916)                                   

there is little knowledge about  its management 

 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



MANAGEMENT OF  

ACUTE DIVERTICULITIS 

No severe symptoms No comorbidity  

Severe symptoms  and/or Comorbidity  



Aerobes         E. Coli

 Klebsiella

 Streptococco                                                        

 Proteus sp

 Enterobacter  

Anaerobes   Bacteroides fragilis                                                     

 Peptostreptococcus                                     

 Peptococco  

 Clostridium  

Cotrimossazolo + 

Metronidazolo  

  

Ciprofloxacina/Cefalosporina +             
Metronidazolo    

Aerobes 

Anaerobes 
Pseudomonas  

Ampicillina + Aminoglicoside + 

Metronidazolo  

Ciprofloxacina + Metronidazolo   

Imipemen/Cilastina 

Ampicillina/Sulbactam 

Ticarcillina Clavulanico  

Antibiotic Treatment  

Low risk  

Mild risk 

High risk  

SEVERITY CONDITION MICRORGANISM ANTIBIOTIC CHOICE 

Diverticulitis 

Complicated 

Diverticulitis         

    - Abscess  

Complicated 

Diverticulitis         

    - Perforation 

Immunodeficient pts 

Independently 

of the involved 
microrganism 



A fiber rich diet can be recommended to 

reduce intraluminal pressure and slow 

down the worsening of the disease 

  

The best results have been obtained by 

combination of soluble fiber and poorly 

absorbed antibiotics, like rifaximin, given 

7 to 10 days every month  

 

Probiotics and mesalazine no definite 

data 

2008 

One of today’s controversies remains the managment of symptomatic 

uncomplicated diverticular disease and prevention of diverticulitis  

Significant improvement in symptoms         

with fiber plus rifaximin VS fiber alone.  

 

 

The number needed to treat is 57,                    

to prevent an attack of acute diverticulitis. 

 

 

The treatment relies mainly on data from 

uncontrolled studies. 

 

The prevention of acute diverticulitis 

remains to be defined. 

2011 



Most recommendations are based on inconsistent level  
Nevertheless, high-fibre diet is still recommended in several guidelines. 

Evidence for a high-fibre diet in the treatment of diverticular disease               

is lacking 

2012 



Potentially rlevant articles n.84  Articles included in systematic review n. 3 

The evidence that supports 

medical therapy is of             

poor quality.          

 

Treatment with 5-ASA  

could be  promising.                             

 

Based on current data,          

no recommendation of any 

prevention therapy can be 

made. 

Cagdas Unlu, 2012 





Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916) there is little known 

about  its management 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



SURGERY TIMING   

This recommendation for surgery is based on the data published in 

1969 by Parks showing that  

 

for each subsequent attack of diverticulitis  

  the mortality rate increases from 4.7% to 7.8% 

 

each subsequent attack of diverticulitis                                                    

  is less likely to respond to medical therapy 

  first episode 70% vs third episode 6% response 

Why?  to prevent another attack that could present with 

perforation and would necessitate a stoma 

American Society of Colon and Rectal Surgeons guidelines                     

suggested preemptive surgery for any patient                                                  

who has had two attacks of acute diverticulitis 

http://www.vacasflacas.it/Library/Chirurgo.jpg


A Markov decision and cost analysis model  

using hypothetical cohorts of patients   

200,000 hospitalization/year    health care cost > $ 300 milion  

Non operative management is usually successful in diverticulitis  

80% with diverticulitis never require a second hospitalization  

Colectomy after                                                            

the fourth rather than the second episode                                            

in patients older than 50 years 

by the American College of Surgeons 



One-way sensitivity analysis  Two-way sensitivity analysis  

Colectomy after the IV 

episode rather than 

the II second episode 

in patients older than 

50 years resulted in     
 

0.5%   fewer deaths           

0.7%   fewer colostomies       

$ 1,035 saved per patient   

Even in younger 

patients resulted in  
 

0.1% fewer deaths 

2% fewer colostomies,  

$ 5,429 saved per patient 



Lidsky ME Surgery 2012 
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the American Society of Colon and Rectal Surgeons currently states that 

the “number of attacks of uncomplicated diverticulitis is not necessarily 

an overriding factor in defining the appropriateness of surgery. 

 

Recommendations should be influenced by the  

 - age  

 - medical condition of the patient 

 - severity of the attacks  

 - frequency of the attacks  

 - presence of ongoing symptoms 

2012 



Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916) there is little known 

about  its management 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



Diverticular disease does not increase the risk of colon cancer and  

          does not affect colon cancer mortality  

 

The increased risk of colon cancer within the first 12 months after 

diagnosing diverticular disease is due to surveillance/misclassification  

Colon cancer and Diveriticular Disease share common characteristics 
 

 -  Admission rates in the last decades 

 -  Common in the Western world  

 -  Incidences increase with advancing age. 

 -  Diet (low fibre and high fat intake) and life style  

Nationwide case–control study                                                                

41 037 colon cancer during 1992–2006 Swedish Cancer Register  

Each case was matched with two control subjects.  

2011 



Despite the large epidemiological and economic burden of  

diverticular disease ( Pub Med Search n 17,916) there is little known 

about  its management 

Providers still lack reliable answers to common clinical questions 

  Risk factors 

  Disease Overlap  

  Clinical management  

  Surgery timing  

  Cancer Risk  

  Quality of life  



Diverticular disease has a 

NEGATIVE impact on quality of life 

PF: physical functioning 
RP: role limitation-physical 
BP: bodily pain 
GH: general health 
VT: vitality 
SF: social functioning 
RE: role limitation-emotional 
MH: mental health 



CONCLUSION 

Diverticular disease is a frequent disease in elderly… 

……Clinical management is often empirical  

Thus…..prevention is better than cure  



Also because currently guidelines are lacking  

Thank you for the kind attention 


