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LEADING ARTICLE

Although the terms diverticular disease, diverticulosis,
and diverticulitis are often used interchangeably, their
respective meaning are quite different. Diverticulosis
refers to presence of diverticula in the colon, without
associated inflammation. Diverticulitis refers to the pres-
ence of inflammation and infection. Symptomatic dis-
ease refers to the full spectrum of signs and symptoms
associated with diverticulosis, ranging from mild left low-
er quadrant pain to the complications of diverticulitis. 
Diverticulitis results from inflammation of a colonic
diverticulum. 
The diverticular inflammation may evolve in colonic per-
foration with local or distant abscess, or diffuse or puru-
lent peritonitis. Uncomplicated diverticulitis refers to
diverticulitis with peridiverticulitis.
Although most patients with uncomplicated diverticuli-
tis have relief with medical treatment, 20 percent of them
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INTRODUCTION: Medical therapy is usually indicated for uncomplicated diverticulitis. Indications for surgery include recur-
rent attacks and complications of the disease. This study describes our experience in the surgical treatment of acute sig-
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culitis, in 23 of 28 patients (82.1%) with Hinchey stages I or II, and in 4 of 8 (50%) patients with diverticular
stricture. The overall perioperative mortality rate was 7.8%. The overall perioperative morbidity rate was 18.2%. 
CONCLUSION: According to the data obtained from our experience and considering the current literature on the topic,
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Introduction 

Diverticular disease is a common benign condition that
is more frequent in the Western population. The inci-
dence of diverticular disease increases with age; approx-
imately one-third of the population is affected by the
sixth decade and two thirds by the eigth decade 1. 
Fortunately, it is admitted that in 70 percent of patients,
diverticulosis remains asymptomatic and one-third of
patients develop symptomatic disease 3-11. 



develop complications including obstruction, abscess, fis-
tula, bleeding, and perforation 12. 
The indications for surgery when complications occur
are absolute. The most commonly performed procedures
in the complicated disease are either the primary colonic
resection-anastomosis or the Hartmann’s operation,
depending on the severity and the stage of the disease,
patient’s overall condition and comorbidities 13-17.
Less well defined are the indications for elective surgery
after successful medical treatment of diverticulitis 2,4,18-

25. The risk of recurrent diverticulitis ranges from 7 to
45 percent 3, 26-30. The literature is various and published
series are not always comparable. Practice parameters for
sigmoid diverticulitis of the American Society of Colon
and Rectal Surgeons (ASCRS), initially published in
1995 and revised in 2000, emphasize that prophylactic
sigmoid colectomy was justified after two attacks of
uncomplicated diverticulitis, and after one attack in
young patients 2,18. Elective colectomy in good-risk
patients carries a low mortality rate and has been the
promulgation of prophylactic resection to prevent recur-
rent episodes of diverticulitis and its associated compli-
cations 11, 31-34.
This study describes our experience in the surgical treat-
ment of acute sigmoid diverticulitis.

Methods 

We collected data on 82 patients that underwent surgi-
cal treatment for acute sigmoid diverticulitis at our Unit
of Emergency Surgery from January 2001 to December
2006. Patients were identified from dimission diagnosis
of clinical records and operating records. The records of
all patents were analyzed with regard to age, gender, pre-
sentation and significant past clinical history of diverti-
culitis, comorbidities, radiological and laboratory find-
ings, grading of complicated diverticulitis, type of sur-
gical procedure, postoperative morbidity and mortality. 
The classification of Hinchey was used to determine the

grading of the complicated diverticulitis: stage I, peri-
colic abscess; stage II, pelvic abscess; stage III general-
ized purulent peritonitis; stage IV, faecal peritonitis 35.
Characteristics of patients and their outcome were deter-
mined using statistical analysis; parameters were analyzed
using chi-quared test or Fisher’s exact tests when neces-
sary or appropriate. The threshold of statistical signifi-
cance was set at P < 0.05.

Results

The mean age of all patient was 66 years with a median
of 67. The range was 39 to 93 years (Fig. 1). Five patients
(6%) were equal to or under the age 50. There were 45
females, average age 66 years, and 37 males, average age
64 years.
The indications for surgery included recurrent diverticulitis
without septic complications (n= 7 patients; 8.5%), local
peritonitis or Hinchey stages I or II (n= 28 patients;
34,1%), generalized peritonitis or Hinchey stages III or IV
(n= 34 patients; 41.5%), diverticular obstruction/stricture
of the colon (n = 8 patients; 9.8%), diverticular bleeding
(n= 3 patients; 3.7%) and colovescical fistulae (n= 2
patients; 2.4%) (Tab. I).

M. Mastrorilli, et al

312 Ann. Ital. Chir., 79, 5, 2008

TABLE I - Indications for surgery

Indications for surgery No. of patients  Emergency operation Elective or semielective operation
(%) (N) (N)

Recurrence of uncomplicated 7 (8.5%) – 7
diverticulitis (> 2 attacks)

Local or diffuse peritonitis: 62 (75.6%) 60 2
– Hinchey stages II or II 28 (34.1%) 26 2
– Hinchey stages III or IV 34 (41.5%) 34 –

Diverticular obstruction/stricture 8 (9.8%) 6 2
Bleeding 3 (3.7%) – 3
Fistula 2 (2.4%) – 2

TOTAL 82 66 (80.5%) 16 (19.5%)

Fig. 1: Age distribution of patients operated for acute colonic diverticulitis.



Of 82 patients submitted to surgical treatment, we have
analyzed 77 patients with inflammatory complications, as
recurrence of uncomplicated diverticulits (more 2 episodes),
local or diffuse peritonitis, and stenosis; the 5 patients with
diverticular bleeding and fistula have been excluded.
The majority of patients presented with abdominal pain
(92%). Other symptoms at the initial examination includ-
ed fever (>37°C, 53%), obstipation (39%), vomiting (39%). 
Sixty-five patients (84 %) had preoperative leucocytosis
(white blood count > 10000; range: 7000 – 34000). Thirty
patients (39%) were anemic with hemoglobin value under
12 g/dl (range: 7 – 15 g/dl). 
Forty-eight patients (62.8%) had a previous episode of
diverticulitis, whereas 29 (37.2%) did not.
All seven patients operated for recurrence of uncompli-
cated diverticulitis had two or more episodes of diverti-
culitis (mean: 2.5; range 2-4); 20 of 28 patients (71.4%)
with Hinchey stages I or II had a history of at least one
prior uncomplicated diverticulitis episode, whereas rem-
nant 8 patients (28.6, P = 0.04) presented with com-
plicated diverticulitis as their initial event; 15 of 34
patients (44%) with Hinchey stages III or IV had a his-
tory of prior uncomplicated diverticulitis episode, where-
as remnant 19 patients (56%, P > 0.05) presented with
complicated diverticulitis as their initial event; all eight
patients with diverticular obstruction/stricture had a his-
tory of recurrence of uncomplicated diverticulitis episode
(Tab. II).
Fifty-eight patients (79%) had one or more of the fol-
lowing comorbid conditions: cardiovascular disease, res-
piratory disease, immunosoppressive therapy, diabetes
mellitus, visceral malignancy, collagen disease, and 
cirrhosis.
Cardiovascular disease (such as hypertension or coronary
artery disease) was identified in 44 patients (57%), res-
piratory disease in 24 patients (31%), steroid therapy in
13 patients (17%), diabetes mellitus in 12 patients
(15.6%), visceral malignancy in 6 patients (7.7%), col-
lagen disease (lupus, rheumatoid arthritis, polymyalgia
rheumatic) in 5 patients (6.5%) and cirrhosis in 4
patients (5.2%). The mean number of comorbid condi-
tions per patient was 1.4 (Tab. III). 
Immune system compromise such as steroid use, extreme
age, chemotherapy, malignancy, and cirrhosis, was found
in 15 (44,1%) of 34 patients with Hinchey stages III

or IV versus 3 (10,7%) of 28 patients with Hinchey
stages I or II (P= 0.03).
Sixty-six patients (80,5%) underwent emergency surgery,
and sixteen patients (19,5%) elective or semielective
surgery. All seven patients with recurrence of uncompli-
cated diverticulitis were operated in election; 26 of 28
patients with local peritonitis (Hinchey stages I or II)
were operated in emergency, and remnant 2 were oper-
ated in semielective surgery after CT-guided percutaneous
drainage of abscess; all 34 patients with diffuse peri-
tonitis (stage III and IV of Hinchey classification) were
operated in emergency; and 6 of 8 patients with diver-
ticular obstruction/stricture were operated in emergency,
and remnant 2 in semielective surgery.
The preoperative investigations in patents with elective
surgery included a combination of one or more of the
following: abdominal CT scan; flexible colonoscopy; con-
trast enema.
In emergency surgery an abdominal CT scan with or
without water-soluble contrast was often performed.
We had performed 43 (55,9%) Hartmann’s procedures,
and 34 (44,1%) primary colonic resections-anastomosis.
Hartmann’s operation was performed in 5 of 28 (17,9%)
patients with Hinchey stages I or II because elevated
comorbidity, in all 34 patients with Hinchey stages III
or IV, and in 4 of 8 patients (50%) with diverticular
obstruction/stricture.
Primary colonic resections-anastomosis was performed in
all 7 patients with recurrence of diverticulitis operated
in election, in 23 of 28 patients (82,1%) with Hinchey
stages I or II, and in 4 of 8 (50%) patients with diver-
ticular disease; none patients with Hinchey stages III or
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TABLE II - History of episodes of diverticulitis related to indications for surgery

Indications for surgery No. of patients Patients with previous history Patients with no history
of diverticulitis of diverticulitis

Recurrence of diverticulitis 7 7 (100%) –
(>2 attacks)
Hinchey stages I or II 28 20 (71.4%) 8 (28.6%) P = 0.04 
Hinchey stages II or IV 34 15 (44%) 19 (56%) P > 0.05
Diverticular stricture 8 8 (100%) –
TOTAL 77 48 (62.8%) 29 (37.2%)

TABLE III - Comorbidities of the patients

Disease Percentage
(n. of the patients) 

Cardiovascular disease 57% (44) 
Respiratory disease 31% (24) 
Immunosoppressive therapy 17% (13)
Diabetes mellitus 15.6% (12)
Malignancy 7.7% (6) 
Collagen disease 6.5% (5) 
Liver disease 5.2% (4) 



IV underwent primary colonic resections-anastomosis
(Tab. IV).
Of 34 patients with primary colonic resection-anasto-
mosis, we had performed a temporary loop ileostomy in
3 patients and a intraoperative colonic lavage in 2
patients.
The overall perioperative mortality race was 7.8% (6
patients). Perioperative mortality was defined as death in
hospital or postdischarge and within 30 days of surgery.
However, all patients who died despite surgical therapy
suffered from distinct preexisting comorbidity. 
There was 1 death in 28 patients (3.5%) with Hinchey
stages I or II, there were 5 deaths in 34 patients (14.7%)
with Hinchey stages III or IV (P = 0.2). Four of 5
deaths with Hinchey stages III or IV had some form of
immune system compromise such as steroid use (2
patients), chemotherapy (1 patient), malignancy (2
patients), extreme age (mean age 74 years; range 62 –
93 years). There was no death in 8 patients with diver-
ticular obstruction/stricture.
All 6 patients who died was operated in emergency
(6/66; 9% mortality in emergency surgery). None of 11
patients who were operated in election died.
Analyzing the mortality related to surgical procedure, 1
of 34 (3%) patients undergone primary colonic resec-
tions-anastomosis died and 5 of 43 (11,6%) patients
undergone Hartmann’s procedure died (P = 0.4).
The overall perioperative morbidity rate was 18.2%; there
were postoperative complications in 14 patients. The
morbidity race in 28 patients with Hinchey stages I or
II was 17.8% (5 patients); the morbidity race in 34
patients with Hinchey stages III or IV was 23.5% (8
patients; P = 0.7).
The surgical complications was 2 anastomotic leaks, 6
abdominal wound infections, 2 peritoneal abscesses, and
5 prolonged postoperative ileus. The medical complica-
tions was 5 sepsis, 2 pleuro-pulmonary disease, 1 deep
venous thrombosis complicated by pulmonary embolism.
The causes of 6 postoperative deaths were 5 sepsis and
1 pulmonary embolism. 
Four patients (5,2%) were reoperated for anastomotic
leakage (2 patients) and peritoneal abscess (2 patients).
The anastomotic leak rate in 34 patients underwent pri-
mary colonic resection-anastomosis was 5.9% (2
patients).
Hartmann’s reversal was performed in 13 of 39 patients
survived to primary colonic resection-anastomosis
(33.3%). The mean age of patients operated for

Hartmann’s reversal was 62 years (range 39 - 69 years);
there were 6 females, and 7 males. The postoperative
mortality and morbidity rate in Hartmann’s reversal were
zero. The mean time interval between Hartmann’s rever-
sal and the primary Hartmann’s procedure was 5 months
(range: 140 – 160 days).

Discussion

In Western countries, the prevalence of diverticular dis-
ease has increased over the past century (36-37). This
probably reflects both an increase in detection and an
ageing population. Diverticular disease represents the
fifth most important gastrointestinal disease in western
countries in terms of direct and indirect healthcare costs
38. At present diverticulitis is the associated diagnosis for
one third of all colostomies and/or colon resections 39.
Surgical treatment is reserved for cases of complicated
diverticulitis. Although this may seem clear-cut, decisions
regarding if and when to operate patients with diverti-
culitis remain a topic of significant debate. 
The treatment of patients with Hinchey stages I and II
depends on the magnitude, and the location of abscess,
the patient’s clinical condition and the co-morbidities.
Small pericolic abscesses (Hinchey stage I) may resolve
with antibiotic therapy and bowel rest; therefore, the
patient may not require urgent surgical intervention 40-

42. For patients with large diverticular abscesses (Hinchey
stages II), two options are available, percutaneous or sur-
gical drainage. The potential advantage of percutaneous
drainage is that it may allow stabilization of the patient
and avoidance of a temporary stoma and second inter-
vention. Percutaneous drainage is successful in 70 – 90
% of patients 40. Recently some authors have suggested
that surgical resection after successful percutaneous
drainage may not be mandatory. However, at present few
papers support this concept. In our experience we had
performed 2 CT percutaneous drainage in patients with
large diverticular abscess > 5 cm in diameter; in all two
cases the patients underwent surgical resection with anas-
tomosis one week after percutaneous drainage. 
Patients with abscesses that are not amenable to percu-
tanaeous drainage or in whom clinical symptoms per-
sists despite percutaneous drainage are candidates for
surgery; in these cases colonic resection is mandatory and
a primary anastomosis may be often performed, depend-
ing on patient’s overall condition and comorbidity. In
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TABLE IV. Surgical procedures according to diagnosis

Procedure Tot. Recurrence Hinchey Hinchey stages Diverticular 
of diverticulitis stages I – II III – IV stricture

Resection anastomosis 34 (44.1%) 7 (100%) 23 (82.1%) – 4 (50%) 
Hartmann 43 (55.9%) – 5 (17.9%) 34 (100%) 4 (50%) 
TOTAL 77 7 28 34 8 



our study Hartmann’s procedure was performed in 17.9%
of patients with Hinchey stages I or II; these patients
had elevated associated comorbidity. Primary colonic
resections-anastomosis was performed in the remnant
82.1% of patients with Hinchey stages I or II.
When the patient presents with perforation and diffuse
peritonitis, whether it is purulent or faecal (Hinchey
stages III and IV) surgical procedure is mandatory.
However, the ideal surgical procedure in such cases of
perforation remains a matter of debate. The possible sur-
gical procedures advocated range from primary resection
with a Hartmann’s procedure, to primary resection with
anastomosis, diverting ileostomy, and finally, a primary
resection with anastomosis and no temporary stoma. Of
these, American surgeons are most likely to perform the
Hartmann’s procedure, which has been advocated as the
standard of care for stage III, and specially stage IV 18.
The Hartmann’s operation has proven to be a safe and
effective approach, and is based upon the idea that an
anastomosis in the setting of acute infection/inflamma-
tion is dangerous and associated with a high rate of
suture line breakdown. Belmonte et al. looked at 277
consecutive patients treated for acute diverticular disease
at the University of Minnesota, both urgently and elec-
tively. Of these, 88% had a primary anastomosis, most
of them without diversion. They found that primary
anastomosis was quite safe, with an overall 4% leak rate.

Interestingly, none of these leaks were in their subset of
patients with Hinchey stage IV diverticulitis, a group
that comprised 9% of their total study population 43. 
A systematic literature review of 50 studies by Salem and
Flum comparing a Hartmann’s procedure to a primary
resection with anastomosis for perforated diverticulitis
found 569 reported cases of primary anastomosis. The
reported mortality and morbidity in the patients with
an anastomosis was the same as in the patients who
underwent the Hartmann’s procedure 39.
Costandinidies et al selected fifteen studies, published
between 1984 and 2004, with inclusion and exclusion
criteria to compare primary resection anastomosis with
Hartmann’procedure. The authors observed that patients
selected for primary colonic anastomosis have a signifi-
cantly reduced postoperative mortality compared with
Hartmann’s procedure in emergency setting. Considering
primary colonic resection anastomosis and Hartmann’s
procedure performed under conditions of Hinchey stage
> II, no significant difference in mortality was found 44.
These data may be the consequence of the careful selec-
tion of patients undergoing primary colonic resection
anastomosis that may form a group of particularly good
prognostic outlook and are hence able to withstand the
increased risk of anastomotic leakage and other surgical
complications.
These studies are intriguing, but clinical extrapolation of
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TABLE V. Operative mortality according to indications for surgery

Indications for surgery N. of patients Operative  Emergency Operative  Elective Operative 
mortality surgery mortality surgery mortality

Recurrence of diverticulitis 7 0 - - 7 0 
Hinchey stages I or II 28 1*(3.5%) 26 1 (3.9%) 2 0 
Hinchey stages III or IV 34 5*(14.7%) 34 5 (14.7%) - - 
Divericular stricture 8 0 6 0 2 0 

TOTAL 77 6 (7.8%) 66 6 (9%) 4 0 

*P = 0,3

TABLE VI. Operative mortality according to surgical procedure and indications for surgery

Surgical Recurrence Hinchey Hinchey Diverticular
procedure of diverticulitis stages I or II stages III or IV stricture

No. Mortality No. Mortality No. Mortality No. Mortality No. Mortality

Resection anastomosis 34 1* 7 0 23 1 – – 4 0
(44%) (3%) (4.3%)

Hartmann’s procedure 43 5* – – 5 0 34 5 4 0
(56%) (11.6%) (14.7%)

TOTAL 77 6 7 28 1 34 5 8 0
(8%) (3.5%) (14.7%)

*P = 0,4
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results should be done with extreme caution until high
quality, randomized studies become available to clarify
the issue.
In the absence of randomized controlled studies, we still
recommend the Hartmann’s procedure in patients with
significant purulent or faecal peritonitis, and those
patients with any instability related to the systemic effects
of sepsis. This recommendation is based on the finding
that an anastomosis involving the left colon is risky when
performed under emergency conditions. 
However, in a patient with Hinchey stage III , who is
clinically stable, a primary anastomosis with intraopera-
tive colonic lavage or temporary diverting ileostomy at
the first operation can be performed depending on the
degree of peritoneal contamination, magnitude of sepsis,
timeliness of operative procedure, and associated comor-
bidity. Grading of comorbidities with classification sys-
tems such APACHE II or the Mannheim Peritonitis
Index (MPI) can facilitate decision –making with respect
to question of anastomosis versus Hartmann’s procedure
(45-48). The surgeon’s decision must be choiced on the
basis of each patient’s condition and needs. 
In our experience we had performed a Hartmann’s pro-
cedure in all patients with Hinchey stages III and IV,
because there were an elevated associated comorbidity. In
our analysis, we identified a significant association
between Hinchey stages III or IV and immune system
compromise, such as steroid use, extreme age, chemother-
apy, malignancy, and cirrhosis; immune system compro-
mise was found in 44,1% of patients with Hinchey stages
III or IV versus 10,7% of patients with Hinchey stages
I or II (P=0.03). Many studies have shown a significant
correlation between immunosoppression and perforation.
In a review of 209 patients with acute diverticulitis, Tyau
et al. identified a significantly higher proportion of
immunocompromised patients developing perforated
diverticulitis (43%) compared with non-immunocom-
promised patients (14%). Postoperative mortality was
39% in immunocompromised compared with 2% in
immune-competent patients 49. 
Our postoperative mortality in patients with Hartmann’s
procedure was 11,6% versus 3% of primary colonic
resection anastomosis. The difference has no significance
(P = 0.4), but the higher mortality in patients with
Hartmann’s procedure is explained by elevated comor-
bidities of these patient and by high percentage of the
patients with Hinchey stages III or IV (79%, 34 of 43
patients). Four of 5 deaths with Hinchey stages III or
IV had some form of immune system compromise such
as steroid use (2 patients), chemotherapy (1 patient),
malignancy (2 patients), extreme age (mean age 74 years;
range 62 – 93 years).
If the indication to surgery is mandatory in complicat-
ed disease, less well defined are the indications for elec-
tive surgery after successful medical treatment of diver-
ticulitis. The question of when to recommend elective,
preventive surgery for patients with diverticulitis remains

very controversial. Practice parameters of American
Society of Colon and Rectal Surgeons (ASCRS), revised
in 2000, suggest preemptive surgery for any patient who
has had two attacks of acute uncomplicated diverticuli-
tis, with the intention of preventing another attack that
could present with perforation and would necessitate a
stoma (18). This recommendation for surgery after the
second episode of diverticulitis arise from the pioneer-
ing work of Parks. In 1969 Parks published a prospec-
tive study of 455 patients that were followed between
1951 to 1965 and from 1 to 16 years. A total of 317
patients were treated medically on the first admission.
Of these 317 patients, 24,6% were admitted with a sec-
ond episode, 3,8% with a third episode, and 1,6% with
fourth episode. The mortality rate for each subsequent
attack of diverticulitis increases from 4.7% during the first
admission to 7.8% during each subsequent admission.
Thus, Parks concluded that the medical therapy of recur-
rent disease was less responsive after each admission, with
a 70% response after the first episode vs 6% response
after the third episode 3. However, this study was con-
ducted prior the application of computed tomography and
there are little data to support this concept of poor
response to medical treatment in subsequent attacks of
diverticulitis.
Furthermore, the advent of CT scanning and better antibi-
otics has improved nonoperative management of these
patients. In a study of Alexander et al. 673 patients with
diverticular disease were followed for 10 years. Only 3%
of patients required emergency operations 50.
Makela et al. followed 336 patients with diverticular dis-
ease for a mean of 10 years; 84% were admitted once for
uncomplicated diverticulitis and treated medically, 8%
twice, 5% 3 times, and 3% ere admitted 4 times. During
follow up, no deaths were due to recurrent diverticulitis
and recurrence was not associated with an increased rate
of either complications or less successful medical man-
agement 51. Haglund et al. noted that only 25% of 392
patients followed over 12-year period with diverticular dis-
ease developed recurrent attacks of acute diverticulitis. In
this 25%, there were no perforations, and medical man-
agement was successful in all patients (29). Moreover,
Chautems et al. followed 118 patients after first episode
of acute diverticulitis for a median of 9,5 years; 71% of
patients had no recurrent episodes. None patients with
subsequent attacks for diverticulitis died or required
surgery 21. Looking at the issue from another angle,
Somasekar et al. reviewed 108 patients admitted with com-
plicated diverticulitis; 104 required emergency surgery.
Interestingly, only 28 patients (26%) were known to have
diverticular disease previously. Only 3 patients (2,7%) had
been admitted in the past with a previous episode of acute
diverticulitis. In other words, only 2,7% of patients in
this group would have benefited from an elective resec-
tion. Complications of diverticular disease occur de novo
in the majority of patients who have no previous history
of the disease 52.



Chapman et al. retrospectively analyzed 337 patients
admitted to Mayo Clinic with complicated diverticulitis;
only 157 patients (46,6%) had an antecedent history of
uncomplicated diverticulitis. However, the overall mortal-
ity rate for those patients with a previous episode of diver-
ticulitis was not increased but was significantly lower than
patients who present with complicated diverticulitis as an
initial presentation. In this study mortality was associated
with perforated diverticulitis 22. The authors concluded
that this significant difference in mortality rate is most
likely due to well-known finding that perforated diverti-
culitis is more common as an initial presentation of diver-
ticulitis. Patients with a history of diverticulitis are prone
to present with abscess or inflammatory phlegmon. Many
authors have observed, as we also have, that an attack of
diverticulitis may be somewhat protective. A phlegmon or
a inflammatory mass may occur with a small localized
perforation, which basically make a shelter with the omen-
tum or small bowel to the area of perforation. This may
very well serve as a protection for any subsequent attacks.
In a case-cotrolled study, Hart et al. found that 78% of
patients with perforated diverticulitis had no history of
diverticulitis 53.
In our study, 56% of patients with Hinchey stage III
and IV, because of perforated diverticulum, had no pre-
vious history of diverticulitis; furthermore 71.4% of
patients with Hinchey stage I and II had a history of
at least one previous uncomplicated diverticulitis episode.
Thus, it appears that elective resection might have little
impact on the incidence of patients requiring emergency
procedures because most of these occur with the first
attack of diverticulitis. Subsequent attacks of diverticuli-
tis in the same patient seem to be akin to their previ-
ous ones, suggesting that specific patients are predisposed
to a set pattern of diverticulitis, and once settled into
this pattern they stay within it. The threat of the colosto-
my to a patient who has been successfully managed med-
ically during two previous attacks may be unwarranted
and misleading.
In addition, it is important to recognize that elective
surgery for diverticulitis is not without complications.
Bookey et al. demonstrated that elective diverticular dis-
ease resection is associated with higher rates of morbid-
ity and mortality than elective colorectal carcinoma resec-
tion, with the mortality rate increasing from 0 to 15%
with advancing age 54. Furthermore, colectomy is not a
guaranteed cure for diverticulitis, with recurrence rate
varying from 3 to 13%. These rate have improved, how-
ever, with the recognition that the chances of recurrence
are fourfold higher if a colosigmoid anastomosis is per-
formed, emphasizing the importance of resecting the
entire sigmoid colon in an operation for diverticulitis 55.
With these conflicting data in mind, we retain that the
patients with uncomplicated diverticulitis can be man-
aged conservatively. The number of episodes of acute
uncomplicated diverticulitis is not necessarily an over-
riding factor in defining the appropriateness of surgery.

At the light of recent publications a more conservative
recommendation was emphasized. Recent published prac-
tice parameters for sigmoid diverticulitis recommend that
elective sigmoid colectomy after recovery from acute
uncomplicated diverticulitis should be made on a case-
by-case basis. The decision to recommend surgery should
be influenced by age and medical condition of the
patient, the frequency and severity of the attacks, and
whether there are persistent symptoms after acute episode
56. 
Elective surgery may also be offered to patients who have
had one or more episodes of severe diverticulitis, as deter-
mined by their clinical presentation and CT grade. CT
graded severity of a first attack is a predictor of an
adverse natural history and may be helpful in deter-
mining the need for surgery 57. Inability to exclude car-
cinoma is another appropriate indication for colectomy. 
In our study, 7 of 82 patients (8.5%) underwent surgi-
cal treatment for recurrence of diverticulitis without sep-
tic complications (> 2 episodes). We had selected these
patients on the basis of the age, medical condition, and
severity of initial clinical presentation and the CT grade.
There is no clear consensus regarding whether younger
than 50 years treated for diverticulitis are at increased
risk of complications or recurrent attacks (18, 20, 21,
24, 34, 55, 58-63). Nevertheless, because of their longer
life expectation, younger patients will have a higher
cumulative risk of recurrent diverticulitis, even if the vir-
ulence of their disease is no different that older patients.

Conclusions

Diverticular disease is a common benign condition whose
incidence is increasing in the Western population.
Although most patients with uncomplicated diverticuli-
tis recover with medical treatment, 20 % of them devel-
op complications.
The indications for surgery when complications occur
are clear. The most commonly performed procedures in
the complicated disease are either the primary colonic
resection-anastomosis or the Hartmann’s operation,
depending on the severity and the stage of the disease,
patient’s overall condition and comorbidities. In our
experience we had performed a Hartmann’s procedure in
all patients with Hinchey stages III and IV. In these
patients with acute infection/inflammation, an anasto-
mosis is dangerous and associated with a high rate of
suture line breakdown; thus the Hartmann’s operation is
a forced choice in these stages. In the Hinchey stages I
or II, a primary colonic resection-anastomosis may be
often performed, depending patient’s overall condition
and comorbidities.
If the indication to surgery is clear in complicated dis-
ease, less well defined are the indications for elective
surgery after successful medical treatment of diverticuli-
tis. Practice parameters of American Society of Colon

Surgical management of acute sigmoid diverticulitis

Ann. Ital. Chir., 79, 5, 2008 317



and Rectal Surgeons (ASCRS), revised in 2000, suggest
elective surgery for any patient who has had two episodes
of acute uncomplicated diverticulitis, with the intention
of preventing another episode that could present with
perforation and would necessitate a stoma. The data used
to support these practice parameters is outdated. Many
studies in recent years reveal that perforated diverticuli-
tis, which carries the highest risk of mortality and mor-
bidity, most commonly was the first manifestation of
complicated diverticular disease. In our study, 56% of
patients with Hinchey stage III or IV had no prior his-
tory of diverticulitis; furthermore 71.4% of patients with
Hinchey stage I or II had a history of at least one pri-
or uncomplicated diverticulitis episode. At the light of
recent publications on the topic, the decision to recom-
mend surgery should be influenced by age and medical
condition of the patient, the frequency and severity of
the attacks, and whether there are persistent symptoms
after acute episode. Elective surgery may also be offered
to patients who have had one or more episodes of severe
diverticulitis, as determined by their clinical presentation
and CT grade.

Riassunto

INTRODUZIONE: La diverticolite semplice può essere gene-
ralmente trattata con terapia medica. Il trattamento chi-
rurgico è riservato ai casi di diverticolite recidivante ed
alla diverticolite complicata. Riportiamo la nostra espe-
rienza nel trattamento chirurgico della diverticolite acu-
ta del sigma.
METODI: Tra il 2001 ed il 2006 abbiamo operato 82
pazienti con diverticolite acuta del sigma.
RISULTATI: Le indicazioni chirurgiche includevano diver-
ticolite semplice recidivante (7 pazienti), stadio I o II di
Hinchey (28 pazienti), stadio III o IV di Hinchey (34
pazienti), stenosi diverticolare (8 pazienti), sanguina-
mento (3 pazienti) e fistola colo-vescicale (2 pazienti).
Tra gli 82 pazienti operati, abbiamo analizzato 77 casi
con complicanze infiammatorie acute. Abbiamo effettua-
to 43 (55,9%) interventi di Hartmann e 34 (44,1%)
resezioni coliche con anastomosi primaria. L’intervento
di Hartmann è stato effettuato in 5 dei 28 pazienti allo
stadio I o II, in tutti i 34 pazienti allo stadio III e IV
ed in 4 degli 8 casi (50%) con stenosi diverticolare. La
resezione colica con anastomosi primaria è stata effet-
tuata in tutti i 7 pazienti con diverticolite recidivante,
in 23 dei 28 pazienti (82,1%) allo stadio I o II ed in
4 degli 8 pazienti (50%) con stenosi diverticolare. La
mortalità operatoria globale è stata 7,8%. La morbilità
postoperatoria globale è stata 18%.
CONCLUSIONI: Come si evince dalla letteratura e dalla
nostra esperienza, la resezione colica con anastomosi pri-
maria rappresenta la prima scelta in pazienti con malat-
tia allo stadio I o II. L’intervento di Hartmann confer-
ma la sua efficacia nella malattia allo stadio III o IV.

References

1) Welch CE, Aleen AW, Donaldson GA: An appraisal of resection
of the colon for diverticulitis of the sigmoid. Ann Surg, 1953; 138:332-
43.

2) Roberts P, Abel M, Rosen L, Cirocco W, Fleshman J, Leff E,
Levien D, Pritchard T, Wexner S, Hicks T: The Standards Task Force
American Society of Colon and Rectal Surgeons: Practice parameters
for sigmoid diverticulitis. Dis Colon Rectum, 1995; 38:125-32.

3) Parks TG: Natural history of diverticular disease of the colon: A
review of 521 cases. Br Med J, 1969; 4:639-45. 

4) Smithwick RH: Experiences with the surgical management of diver-
ticulitis of sigmoid. Ann Surg, 1942; 115:969-83.

5) Horner JL: A study of diverticulitis of the colon in office practice.
Gastroenterology. 1952; 21:223-29.

6) Brown PW, Marcley DM: Prognosis of diverticulitis and diverticu-
losis of the colon. JAMA. 1937; 109:1328-333.

7) McGowan FJ, Wolff WI: Diverticulitis of the sigmoid colon.
Gastroenterology, 1952; 21:119-132.

8) Thompson DA, Bailey HR: Management of acute diverticulitis with
abscess. Semin Colon Rectal Surg, 1990; 1:74-80.

9) Pemberton J deJ, Black BM, Maino CR: Progress in the surgical
management of diverticulitis of the sigmoid colon. Surg Gynecol Obstet,
1947; 85:523-34. 

10) Waugh JM, Walt AJ: Current trends in the surgical treatment of
diverticulitis of the sigmoid colon. Surg Clin North Am, 1962; 42:1267-
276.

11) Boles RS Jr, Jordan SM: The clinical significance of diverticulosis.
Gastroenterology, 1958; 35:579-581.

12) Ferzoco LB, Raptopoulos V, Silen W: Current concepts: acute diver-
ticulitis. N Engl J Med, 1998; 338:1521-526.

13) Endrey-Walder P, Judd ES: Acute perforating diverticulitis: emer-
gency surgical treatment. Minn Med, 1973; 56:27-30.

14) Belding HH: Acute perforated diverticulitis of the sigmoid colon with
generalized peritonitis. Arch Surg, 1957; 74:511-515.

15) Risholm L: Primary resection in perforating diverticulitis of the colon.
World J Surg, 1982; 6:490-491.

16) Nagorney DM, Adson MA, Pemberton JH: Sigmoid diverticulitis
with perforation and generalized peritonitis. Dis Colon Rectum, 1985;
28:71-75.

17) Berry AR, Turner WH, Mortensen NJ, Kettlewell M: Emergency
surgery for complicated diverticular disease: a five-year experience. Dis
Colon Rectum, 1989; 32:849-54.

18) Wong WD, Wexner SD, Lowry A, Vernava A, Burnstein M,
Denstman F, Fazio V, Kerner B, Moore R, Oliver G, Peters W, Ross
T, Senatore P, Simmang C: Practice parameters for the treatment of
sigmoid diverticulitis-supporting documentation. The Standards Task
Force. The American Society of Colon and Rectal Surgeons. Dis Colon
Rectum, 2000; 43:290-97.

19) Aydin HN, Remzi FH: Diverticulitis: when and how to operate?
Digestive and Liver Disease, 2004; 36:435-45.

20) Janes S, Meagher A, Frizelle FA: Elective surgery after acute diver-
ticulitis. Br J Surg, 2005; 92:133-42.

M. Mastrorilli, et al

318 Ann. Ital. Chir., 79, 5, 2008



21) Chautems RC, Ambrosetti P, Ludwig A, Mermillo B, Morel P,
Soravia C: Long-term follow-up after first acute episode of sigmoid diver-
ticulitis: is surgery mandatory? Dis Colon Rectum, 2002; 45:962-66.

22) Chapman J, Davies M, Wolff B, Dozois E, Tessier D,
Harrington J, Larson D: Complicated Diverticulitis: Is it time rethink
the rules? Ann Surg, 2005; 242:576-80.

23) Chapman J, Dozois E, Wolff B, Gullerud RE, Larson D:
Diverticulitis: a progressive disease? Do multiple recurrences predict less
favorable outcomes? Ann Surg, 2006; 243:876-83.

24) Guzzo J, Hyman N: Diverticulitis in young patients: Is resection
after a single attack always warranted? Dis Colon Rectum, 2004;
47:1187-1191.

25) Vignati, PV, Welch JP, Cohen JL: Long-term management of
diverticulitis in young patients. Dis Colon Rectum, 1995; 38(6): 627-
29.

26) Ambrosetti P, Robert J, Witzig JA, Mirescu D, de Gautard R,
Borst F, Meyer P, Rohner A: Prognostic factors from computed tomog-
raphy in acute left colonic diverticulitis. Br J Surg, 1992; 79:117-19.

27) Zollinger RW: The prognosis in diverticulitis of colon. Arch Surg,
1968; 97: 418-22.

28) Larson DM, Masters SS, Spiro HM: Medical and surgical ther-
apy in diverticular disease. Gastroenterology, 1976; 71:734-37.

29) Haglund U, Hallberg R, Johnsen C, Hulten: Complicated diver-
ticular disease of the sigmoid colon: analysis of short and long-term
outcome in 392 patients. Ann Chir Gynaecol, 1979; 68:41-46.

30) Cheskin LJ, Bohlman, Schuster MM: Diverticular disease in the
ederly. Gastroenterol Clin North Am, 1990; 19:391-403.

31) Hackford AW, Schoetz DJ, Coller JA, Veidenheimer MJ:
Surgical management of complicated diverticulitis: the Lahey Clinic
experience, 1967 to 1982. Dis Colon Rectum, 1985; 28:317-21.

32) Marshall SF: Earlier resection in one stage for diverticulitis of the
colon. Am Surg, 1963; 29:337-46.

33) Kronborg O: Treatment of perforated sigmoid diverticulitis: A

prospective randomized trial. Br J Surg, 1993; 80:505-7.

34) Schoetz DJ: Diverticular disease of the colon: A century old pro-
blem. Dis Colon Rectum, 1999; 42:703-9.

35) Hinchey EJ, Schaal PG, Richards GK: Treatment of perforated
diverticular disease of the colon. Adv Surg, 1978; 12: 85-109.

36) Painter NS, Burkitt DP: Diverticular disease of the colon: a
deficiency disease of Western civilization. BMJ, 1971; 1:450-454.

37) Manousos ON, Truelove SC, Lumsden K: Prevalence of colonic
diverticulosis in general population of Oxford area. BMJ, 1967; 3:
762-63. 

38) Sandler RS, Everhart JE, Donowitz M, Adams E, Cronin K,
Goodman C, Gemmen E, Shah S, Avdic A, Rubin R: The burden
of selected digestive diseases in the United States. Gastroenterology,
2002; 122:1500-11. 

39) Salem L, Flum DR: Primary anastomosis or Hartmann’s proce-
dure for patients with diverticular peritonitis? A systematic review. Dis
Colon Rectum, 2004; 47:1953-964.

40) Ambrosetti P, Robert J, Witzig JA, Mirescu D de Gautard R,
Borst F, Rohner A: Incidence, outcome, and proposed management of
isolated abscesses complicating acute left-sided colonic diverticulitis. A

prospective study of 140 patients. Dis Colon Rectum, 1992; 35: 1072-
76.

41) Stabile BE, Puccio E, van Sonnenberg E, Neff CC: Preoperative
percutaneous drainage of diverticular abscesses. Am J Surg, 1990; 159:
99-104.

42) Illert B, Engemann R, Thiede A: Success in treatment of com-
plicated diverticular disease is stage related. Int J Colorectal Dis, 2001;
16:276-97.

43) Belmonte C, Klas JV, Perez JJ, Wong WD, Rothenberger DA,
Goldberg SM, Madoff RD: The Hartmann procedure: first choice or
last resort in diverticular disease? Arch Surg, 1996; 131(6):612-17. 

44) Costandinides VA, Tekkis PP, Athanasiou T, Aziz O,
Purkayastha S, Remzi FH, Fazio VW, Aydin N, Darzi A, Senapati
A: Primary resection with anastomosis vs. Hartmann’procedure in none-
lective surgery for acute colonic diverticulitis: A systematic review. Dis
Colon Rectum, 2006; 49:966-81.

45) Bohnen JM, Mustard RA, Oxholm SE, Schouten BD.:
APACHE II score and abdominal sepsis. A prospective study. Arch
Surg, 1988; 123: 225-29.

46) Wacha H, Linder MM, Feldman U, Wesch G, Gundlach E,
Steifensand RA.: Mannheim peritonitis index – prediction of risk of
death from peritonitis: construction of a statistical and validation of
an empirically based index. Theoretical Surg, 1987; 1: 169-77.

47) Billing A, Frohlich D, Schildberg FW: Peritonitis Study Group.
Prediction of outcome using the Mannheim peritonitis index in 2003
patients. Br J Surg, 1994; 81: 209-213.

48) S Biondo, E Ramos, D Fraccalvieri, E Kreisler, J Marti Ragu´e,
E Jaurrieta: Comparative study of left colonic Peritonitis Severity Score
and Mannheim Peritonitis Index. British J Surg, 2006; 93: 616-22.

49) Tyau ES, Prystowsky JB, Johel RJ, Nahrwold DL: Acute diver-
ticulitis: a complicated problem in the immunocompromised patient.
Arch Surg, 1991, 126: 855-59.

50)Alexander J, Karl RC, Skinner DB: Results of changing trends in
the surgical management of complications of diverticular disease.
Surgery, 1983; 94:683-90.

51) Makela J, Vuolio S, Kiviniemi H, Laitinen S: Natural history
of diverticular disease: when to operate? Dis Colon Rectum, 1998;
41:1523-528.

52) Somasekar K, Foster ME, Haray PN: The natural history of
diverticular disease: is there a role for elective colectomy? J R Coll
Surg Edinb, 2002; 47: 481-84.

53) Hart AR, Kennedy JH, Stebbings WS, Day NE: How frequently
do large bowel diverticula perforate? An incidence and cross-sectional
study. Eur J Gastroenterol Hepatol, 2000; 12:661-66.

54) Bokey EL, Chapuis PH, Pheils MT: Elective resection for diver-
ticular disease and carcinoma. Comparison of postoperative morbidity
and mortality. Dis Colon Rectum, 1981; 24: 181-84

55) Thaler K, Baig MK, Berho M, Weiss E, Nogueras JJ, Arnaud
JP, Wexner SD, Bergamaschi R: Determinants of recurrence after sig-
moid resection for uncomplicated diverticulitis. Dis Colon Rectum,
2003; 46: 385-88.

56) Rafferty J, Shellito P, Hyman NH, Buie DW and The Standard
Committee of the American Society of Colon and Rectal Surgeons:
Practice parameters for sigmoid diverticulitis. Dis Colon Rectum,
2006; 49: 939-44.

Surgical management of acute sigmoid diverticulitis

Ann. Ital. Chir., 79, 5, 2008 319



M. Mastrorilli, et al

320 Ann. Ital. Chir., 79, 5, 2008

57) Ambrosetti P, Jenny A, Becker C, Terrier F, Morel P: Acute
left colonic diverticulitis: Compared performance of computed tomo-
graphy and water-soluble contrast enema. Prospective evaluation of 420
patients. Dis: Natural history of diverticular disease of the colon in
young patients. Am J Surg, 1973; 125:308-11. 

59) Simonowitz D, Paloyan D: Diverticular disease of the colon in patients
under 40 years of age. Am J Gastroenterology, 1977; 67:69-72. 

60) Chodak GW, Rangel DM, Passaro E.: Colonic diverticulitis in
patients under age 40: need for earlier diagnosis. Am J Surg, 1981;
141:699-702. 

61) Schauer PR, Ramos R, Ghiatas AA, Sirinek KR: Virulent diver-
ticulitis disease in young obese men. Am J Surg, 1992; 164:443-48. 

62) Freischlag J, Bennion RS, Thompson JE Jr: Complications of
diverticular disease of the colon in young people. Dis Colon Rectum,
1986; 29:639-43. 

63) Spivak H, Weinrauch S, Harvey JC, Surick B, Ferstenberg H,
Friedman I: Acute colonic diverticulitis in the young. Dis Colon
Rectum, 1997, 40; 570-74.


