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Abstract
AIM: To compare the natural history and course of 
acute diverticulitis in a younger age group with an 
older population and to evaluate whether younger pa-
tients should be managed differently.

METHODS: This study was a retrospective review of 
157 patients treated with acute diverticulitis between 
January 1, 2004 and December 31, 2007. Diverticulitis 
was stratified according to the Hinchey classification. 
Patients were divided into 2 populations: group A ≤  
50 years (n  = 31); group B > 50 years (n  = 126). Mean 
patient follow-up was 15 mo. 

RESULTS: The median age was 60 years. A signifi-
cantly higher proportion of patients in group B present-
ed with complicated diverticulitis (36.5% vs  12.9%, 
P  = 0.01). Recurrence was more frequent in group A 

(25.8% vs  11.1%, P  = 0.03) and the mean time-to-
recurrence was shorter (12 mo vs  28 mo, P  = 0.26). 
The most severe recurrent episodes of acute diverticu-
litis were classified as Hinchey stage Ⅰ and none of the 
patients required emergency surgery. In multivariate 
analysis, only age (P  = 0.024) was identified as an in-
dependent prognostic factor for recurrence.

CONCLUSION: Based on the results of this study, we 
recommend that diverticulitis management should be 
based on the severity of the disease and not on the 
age of the patient. 
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INTRODUCTION
Diverticulosis of  the colon is an acquired condition that re-
sults from herniation of  the mucosa through defects in 
the muscular layer. Epidemiological and anatomic stud-
ies have revealed that diverticular formation of  the colon 
occurs primarily in industrialized and Westernized coun-
tries[1,2]. The true incidence of  diverticulosis is difficult 
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to measure because most individuals are asymptomatic. 
It is believed that approximately 60% of  individuals over 
the age of  60, living in Westernized countries, will de-
velop colonic diverticula[3]. Postmortem studies revealed 
that the disorder is rare prior to the fourth decade, but 
increases progressively, so that at age 80 approximately 
65% of  patients will have diverticula of  the colon[4,5]. 
Several epidemiological studies have demonstrated an as-
sociation between diverticulosis and diets low in dietary 
fibers and high in refined carbohydrates[6-9]. 

Most patients with colonic diverticula remain asymp-
tomatic; only 10%-25% will develop diverticulitis and 
1% will actually require surgery[1,3,10,11]. The clinical pre-
sentation of  acute diverticulitis varies widely from mild 
inflammation to full-blown perforation and peritonitis. 
In most patients however, the clinical presentation of  
diverticulitis is mild and medical treatment will achieve 
successful management of  the acute episode[12].

When treated medically, the risk of  recurrent divertic-
ulitis ranges from 7% to 45%[13-15], with most recurrences 
(90%) occurring in the first 5 years[13-16]. The fact that the 
severity of  recurrent attacks is usually considered to be 
higher than the first episode[13] has been questioned by 
several authors[16-21].

In recent years, there has been conflicting information 
regarding the incidence and natural history of  diverticuli-
tis in younger patients (aged 50 years or younger). While 
earlier studies found that the incidence ranged between 
2% and 7%[22-26], more recent studies reported a higher 
incidence ranging between 18% and 34%[17,27]. The natu-
ral course and outcome of  diverticulitis in the younger 
patient has also been a matter of  discussion. While earlier 
studies reported a more severe course with a higher rate 
of  complications and recurrent episodes in younger pa-
tients with diverticulitis[7,8,22,25,28], some recent reports sug-
gested a milder course, not different from that observed 
in older patients[12,19,21,27]. The aim of  this retrospective 
study was to compare the natural history and the course 
of  acute diverticulitis in a younger age group with that of  
an older population. Our purpose was to evaluate whether 
younger patients should be treated according to the same 
criteria as their older counterparts.

MATERIALS AND METHODS
One hundred fifty seven consecutive patients aged 24- 
93 years (median, 60 years) with documented acute sig-
moid diverticulitis were treated at the University Hospi-
tal São João at Porto, with a catchment area of  roughly 1 
million patients, between 2004 and 2007. 

For the patients diagnosed with diverticulitis, who had 
prior attacks, the clinical, radiological and analytical data of  
the first episode was retrieved and analyzed. Patients were 
stratified for age, according to the age at first episode.

The diagnosis of  acute diverticulitis was based on low-
er abdominal pain (usually on the left side), fever and an 
increase in serum inflammatory parameters. Emergency 
surgical treatment was undertaken in patients with diffuse 
peritonitis or septic shock. Patients not undergoing emer-

gency surgery had an abdominal computed tomography 
(CT) scan and only those with characteristic findings were 
included in this study. CT scan findings were classified as 
uncomplicated (localized colonic wall thickening and/or 
infiltration of  pericolonic fat) or complicated (pericolonic 
or abdominal abscess, localized or free extra luminal air or 
contrast, bowel obstruction, and fistula formation). The 
severity of  complicated diverticulitis was graded accord-
ing to Hinchey’s criteria[29]. Stage Ⅰ patients had small or 
confined pericolic abscesses, Stage Ⅱ patients had larger 
pelvic or distant intra-abdominal abscesses, Stage Ⅲ pa-
tients had purulent diverticulitis and in Stage Ⅳ patients 
had fecal peritonitis.

After resolution of  acute inflammation, all patients 
who had no previous endoscopic diagnosis of  diverticular 
disease underwent elective colonoscopy to confirm the 
presence of  colonic diverticula and to rule out the presence 
of  other diseases, such as cancer or inflammatory bowel 
disease.

The patients were stratified into 2 groups, according 
to age at first acute episode: group A included patients 
aged 50 years or younger (n = 31) and group B included 
patients older than 50 years (n = 126).

Demographic (age, gender, ethnicity), clinical (presen-
tation signs and symptoms, endoscopic findings), labora-
tory [white blood cell count and C-reactive protein (CRP) 
measurements] and radiological (CT scan) features were 
analyzed and compared between the 2 groups.

Emergency surgery was undertaken if  patients had 
diffuse peritonitis, septic shock, or if  the clinical course 
did not improve after 48-72 h of  conservative medical 
management. In some patients, elective surgery was per-
formed after resolution of  the acute episode and all of  
these had bowel preparation and primary anastomosis. 
CT-guided percutaneous drainage was performed in pa-
tients with abscesses larger than 4 cm in diameter. 

Follow-up (range, 6-54 mo; median, 15 mo) was avail-
able for 98% of  the population and completed in June 
2008. 

Recurrence of  diverticulitis was diagnosed if  the pa-
tient presented with similar symptoms and clinical find-
ings, confirmed by laboratory and radiological investiga-
tions. The rate and severity of  recurrences was compared 
between both groups, as well as the need of  emergency or 
elective surgery after an episode of  recurrent diverticulitis.

For statistical analysis, the program SPSS (version 15.0 
for Mac) was used. The differences in the distribution of  
cases according to several parameters being analyzed were 
compared by χ2 test for categorical variables and the Stu-
dent t-test for continuous variables. Multivariate analysis 
was performed using the logistic regression method in or-
der to identify independent factors associated with recur-
rence. P < 0.05 were considered significant.

RESULTS
The median age of  the 157 patients with acute sigmoid 
diverticulitis was 60 years (range, 24-93 years). The mean 
age of  patients in group A was 40 years (median, 41 years) 
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and for group B was 65 years (median, 62 years). Sixty-
eight patients (43.3%) were male and 89 (56.7%) were 
female (M/F: 0.76/1). Thirty-one patients (19.7%) were 
50 years old or younger. There was a striking male pre-
dominance in the younger age group (group A) with a 
male:female ratio of  1.8:1. The older age group (group B) 
showed a female predominance with a male:female ratio 
of  0.61:1. The difference between both groups according 
to gender was significant (P = 0.008). 

The most common symptom present on admission was 
left lower quadrant abdominal pain, which was observed 
in 147 (93.6%) patients. No significant differences were 
observed between groups A and B regarding the symp-
toms and signs most commonly observed in acute epi-
sodes (Table 1).

In this series, younger patients had a significantly higher 
percentage of  leucocytosis (82.7% vs 55.8%, P = 0.01) 
than patients older than 50 years. The mean value of  leu-
cocytosis was significantly higher in patients of  group A (P 
= 0.012) as well as the mean value of  CRP elevation (P = 
0.005) (Table 1).

One hundred and seven patients (68.2%) had a mild 
course of  diverticulitis with no complications. Fifty pa-
tients (31.8%) had a more severe and complicated course. 
The most common complications were abdominal ab-
scesses, which were observed in 33 cases (21.0%). Five 
patients required guided percutaneous drainage of  ab-
dominal abscesses. These resolved in all patients with no 
need for further urgent surgery. There were 17 patients 
(10.8%) who developed free perforation and all under-
went emergency surgery (Table 2). No patient died during 
hospitalization.

One hundred and forty seven patients underwent an 
abdominal CT scan. Ten patients presented with diffuse 
peritonitis and septic shock, and underwent emergency 
surgery without further radiological investigation. In 
these cases, diagnosis of  complicated diverticulitis was 
done intraoperatively. 

A significantly lower proportion of  patients of  group 
A presented with complicated diverticulitis, compared to 
patients of  group B (12.9% vs 36.5%, P = 0.01), namely 

abdominal abscesses (Hinchey stages Ⅰ/Ⅱ, 9.7% vs 23.8%) 
and free perforation (Hinchey stages Ⅲ/Ⅳ, 3.2% vs 
12.7%) (P = 0.04) (Table 2).

A significantly lower proportion of  patients of  group 
A underwent an emergency operation after the first epi-
sode of  acute diverticulitis (3.2% vs 14.3%, P = 0.026) 
(Table 2). Seventeen patients undergoing emergency sur-
gery had free perforation with diffuse peritonitis, and 2 
patients had pericolonic abscesses.

A significantly higher proportion of  patients of  group A 
developed recurrence of  diverticulitis (25.8% vs 11.1%, P = 
0.03) (Table 3). The mean interval between the primary epi-
sode and the recurrent disease was 12 mo (range, 1-40 mo;  
median, 4 mo) in group A and 28 mo (range, 1-150 mo; 
median, 6 mo) in group B (P = 0.26). No significant dif-
ferences were observed between the 2 groups regarding 
the severity of  recurrent episodes (P = 0.1) (Table 3). The 
most severe recurrent episodes of  acute diverticulitis were 
classified as Hinchey stage Ⅰ and none of  the patients re-
quired emergency surgery. 

In multivariate analysis of  this series, age (P = 0.024) 
was identified as an independent prognostic factor of  re-
currence of  acute diverticulitis (Table 4).
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Table 1  Clinical and laboratory features of the 2 groups of 
patients according to age  n  (%)

Group A 
(≤ 50 yr)

Group B 
(> 50 yr)

P

Signs and symptoms
   Abdominal pain 30 (96.7)       117 (92.8) NS
   Fever   9 (29.0) 30 (23.8) NS
   Acute abdomen 10 (32.3) 30 (23.8) NS
   Vomiting   5 (16.1) 26 (20.6) NS
   Constipation 3 (9.7) 23 (18.2) NS
   Diarrhea 2 (6.4) 13 (10.3) NS
Laboratory
   Leucocytosis (> 11 × 109) 24 (82.7) 67 (55.8) 0.01
   Mean WBC count (× 109)   15.0   13.1 0.01
   Mean CRP (mg/dL) 151.5 133.5   0.005

Group A (n = 31) and Group B (n = 126). WBC: White blood cell; CRP: 
C-reactive protein.

Table 2  Severity of disease (Hinchey classification) and surgi-
cal treatment of the 2 groups according to age  n  (%)

Group A 
(≤ 50 yr)

Group B 
(> 50 yr)

P

Disease severity 0.01
   Uncomplicated 27 (87.1) 80 (63.5)
   Complicated   4 (12.9) 46 (36.5)
Complication grading 0.04
   Grade Ⅰ/Ⅱ 3 (9.7) 30 (23.8)
   Grade Ⅲ/Ⅳ 1 (3.2) 16 (12.7)
Surgical treatment
   Emergency surgery 1 (3.2) 18 (14.3) 0.03
   Elective surgery   4 (16.1) 5 (4.0) 0.07

Table 3  Recurrence and severity of recurrent disease in the 
2 groups according to age  n  (%)

Group A 
(≤ 50 yr)

Group B 
(> 50 yr)

P

Disease recurrence 0.03
   Non recurrent  23 (74.2)  112 (88.9)
   Recurrent    8 (25.8)    14 (11.1)
Severity of recurrence 0.10
   Non complicated 6 (75) 10 (71)
   Complicated (Grade Ⅰ) 2 (25)   4 (29)

Table 4  Multivariate analysis of recurrence factors in patients 
with diverticulitis

Factor              Binary regression logistics

Exp (B) P

Male gender 1.13 0.827
Age ≤ 50 yr 0.26 0.024
White blood cell count (× 109) 0.99 0.830
Severity index 1.08 0.798
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DISCUSSION
For many years, diverticulosis was considered an old pa-
tient’s disease with an incidence of  5% in patients younger 
than 50 years of  age[13]. Recently, the incidence of  diver-
ticulosis in younger patients has increased and has been 
reported to range from 18% to 34%[17,19,21,27]. In our study, 
19.7% of  patients with diverticulitis were aged 50 years or 
younger.

We report a male predominance in younger patients 
with acute diverticulitis, which is in agreement with pre-
vious studies[19,30].

Patients presenting with clinical signs, symptoms 
and laboratory findings suggesting acute diverticulitis 
underwent a CT scan of  the abdomen at initial presenta-
tion. Abdominal CT is the diagnostic test of  choice in 
acute diverticulitis. It has high sensitivity (approximately 
93%-97%) and specificity approaching 100% for the diag-
nosis[31,32]. It is the best method for grading the severity of  
inflammation, and it also enables the classification of  di-
verticulitis into complicated or uncomplicated disease[12,33].

In the present series, 17 patients (10.8%) with diffuse 
peritonitis and septic shock underwent emergency sur-
gery. This observation is in agreement with other reports 
suggesting that 10% of  patients admitted with acute di-
verticulitis will require surgical treatment during the same 
admission[34].

The clinical course and severity of  diverticulitis in 
younger patients have not yet been clearly defined. The 
most appropriate management of  patients whose acute 

diverticulitis resolves after medical treatment is still con-
troversial. Diverticulitis in younger patients has been 
reported to have a more aggressive course or to require 
emergency surgery more frequently than in older pa-
tients[7,8,13,21,24,28,35-37]. As such, it has been argued that all pa-
tients younger than 50 should undergo elective colon re-
section after an initial episode of  acute diverticulitis, with 
the intention to prevent a recurrent attack, which could 
present with perforation and require a stoma[11,17,36,37]. 
However, other studies published in the last decade failed 
to support this conclusion and suggest that the course 
of  diverticulitis in younger patients is not as aggressive as 
once thought[12,19,27,38-41]. These studies reported a course 
of  disease in younger patients not different from the older 
age group and with a similar rate of  complications. Our 
study found that complicated episodes of  acute diverticu-
litis were significantly less frequent in younger patients, 
suggesting that diverticulitis in younger patients does not 
have a more aggressive course. 

In our study, younger patients were significantly more 
prone to recurrent episodes, despite the relatively short 
follow-up period. Our data is consistent with earlier 
studies that reported a higher recurrence rate of  diver-
ticulitis among younger patients[21,30].

The most appropriate timing for elective surgery fol-
lowing an episode of  acute diverticulitis remains contro-
versial. Parks first described medical management of  di-
verticulitis in 1969[13]. He stated that mortality rate for each 
subsequent attack of  diverticulitis increased from 4.7% 
during the first admission to 7.8% during each subsequent 
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Figure 1  Flowchart of the clinical evolution of the patients with acute diverticulitis in our series.
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episode. He also reported that diverticulitis was less likely 
to respond to medical therapy as the number of  acute epi-
sodes increased. Some retrospective studies suggested that 
the number of  recurrences is associated with an increased 
need for a subsequent emergency surgical procedure[19]. It 
was suggested[42] that the likelihood of  emergency surgery 
is increased by a factor of  at least 2 with each subsequent 
hospitalization for diverticulitis. Thereafter, the American 
Society of  Colon and Rectal Surgeons published a prac-
tice guideline for uncomplicated diverticulitis, which rec-
ommended definitive surgical treatment after 2 episodes 
of  diverticulitis[11] based on the data provided by Parks. In 
recent years, this finding has been questioned and in its 
most recent guidelines, the American Society of  Colon and 
Rectal Surgeons, no longer considers the number of  at-
tacks as a definite indication for surgery[41]. 

In this study, we have observed that in the subgroup of  
18 patients, which developed acute recurrence after non-
operative treatment (Figure 1), only 5 (27.8%) had compli-
cated findings on CT scan, classified as Hinchey stage Ⅰ. 
All patients that developed acute recurrence were success-
fully treated nonoperatively. These results suggest that re-
currence is not associated with an increased rate of  either 
complications or less successful medical management, and 
are in agreement with several recent publications that have 
questioned the practice of  surgical resection after 2 attacks, 
as well as after complicated disease[16-21,43,44].

According to our data, the great majority of  younger 
patients (87.1%) had uncomplicated diverticulitis accord-
ing to the CT scan criteria. Twenty-five of  the younger 
patients (81%), after a first episode of  uncomplicated 
diverticulitis, did not require surgery during follow-up. Al-
though a significant amount of  these patients developed 
recurrent episodes (24.0%), only one developed a recur-
rence with a pericolonic abscess (Hinchey stage Ⅰ) and 
none required emergency surgery. This data suggests that 
younger patients with uncomplicated diverticulitis may 
be managed safely without an operation after an initial 
episode of  diverticulitis, which is in agreement with other 
recent reports[45]. Three patients of  group A (< 50 years 
old) with complicated diverticulitis did not require surgery 
during follow-up (Figure 1). One patient developed a non-
complicated recurrence and none required an emergency 
operation. Although this may suggest that complicated di-
verticulitis may also be managed without an operation, the 
number of  patients was too small to allow for any recom-
mendation. These results are in agreement with another 
recent report[46].

In conclusion, our study shows that acute diverticulitis 
is a mild disease with a low complication rate. In younger 
patients, there is a male predominance and the disease 
tends to be less severe than in the older age group, in spite 
of  the higher recurrence rate. According to our results, 
the clinical course of  uncomplicated acute diverticulitis is 
similar both in younger and older patients. Therefore the 
same guidelines should be used in the treatment of  both 
groups of  patients. The number of  younger patients with 
complicated diverticulitis evaluated in this study was small 
but, should our results be confirmed in larger or even pro-

spective studies, it seems reasonable to recommend the 
adoption of  a similar strategy in both age groups. 
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