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Abstract

Diverticular disease is one of the most common problems encountered by  
general surgeons and gastroenterologists. The term refers to complications that 
occur from colonic diverticulosis. In diverticular colonic disease the sigmoid colon 
is usually the most commonly involved, while right acute colonic diverticulitis is 
rarer. In establishing the diagnosis of ALCD, objective clinical examination plays 
an important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical exami-
nations: CT abdomen. CRP is a useful tool in predicting the clinical severity of 
acute diverticulitis. The treatment applied to patients with uncomplicated colonic 
diverticular disease can be represented by antibiotic therapy, water regime, hydro-
electrolytic rebalancing. In patients with multiple comorbidities, hemodynamic 
instability, the Hartmann procedure is recommended for the treatment of acute 
peritonitis caused by perforated colonic diverticulitis and in hemodynamically 
stable patients without comorbidities, colonic resection with primary anastomosis 
with or without stoma is suggested.

Keywords: acute left colonic diverticulosis, acute right colonic diverticulitis, 
hartmann segmental colectomy, hemorrhagic colonic diverticulosis, perforating 
diverticular disease, acute fistulized diverticulitis

1. Introduction

Diverticular disease is one of the most common problems encountered by gen-
eral surgeons and gastroenterologists. The term refers to complications that occur 
from colonic diverticulosis, including lower gastrointestinal bleeding, inflamma-
tion, pain, abscess formation, fistula, strictures, perforation, and death [1]. It is an 
important cause of morbidity and a significant economic burden [1, 2]. Acute left 
colonic diverticulosis is common in Western countries, with its prevalence increas-
ing worldwide, which is probably due to lifestyle changes [1]. Although left colonic 
diverticulosis remains more common in elderly patients, a dramatic increase in its 
incidence has been observed in younger age groups in recent years [2]. Recent evi-
dence suggests that the risk of developing acute left colonic diverticulitis (ALCD) 
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for life is approximately 4% in patients with diverticulosis [3], and data from 
Western populations suggest that up to one-fifth of patients with acute diverticu-
litis have less than 50 years of age [4–6]. ALCD is a common problem encountered 
by Western surgeons in the acute context. The sigmoid colon is usually the most 
commonly involved, while right acute colonic diverticulitis (ARCD) is rarer, but 
much more common in non-Western populations. A diagnosis of diverticular 
disease should not be overlooked in younger patients, as hospitalization rates in 
those under the age of 40 have increased significantly in the last decade. In most 
cases, uncomplicated acute diverticulitis can be treated medically with antibiotics 
and digestive rest or with a clear liquid diet. Uncomplicated acute diverticulitis can 
be managed on an outpatient basis in selected patients who do not have comorbidi-
ties (including the immunocompromised state) and can tolerate a liquid diet in 
the absence of fever, significant leukocytosis, or evidence of complicated imaging 
disease. Recurrent diverticulitis or diverticulitis complications, including abscess, 
perforation, fistulizing disease (Figure 1), and strictures/obstruction usually 
require surgery.

2. Classification of colonic diverticular disease

In 2016, the guidelines of the World Society of Emergency Surgery (WSES) 
were published [7], and in 2020 the guidelines were revised in accordance with the 
GRADE methodology [8, 9]. The GRADE system is a hierarchical evidence-based 
tool that systematically evaluates the available literature. Following the study of the 
available literature, it was concluded that there are several classification systems for 
ALCD. Hinchey and colleagues rated the severity of acute diverticulitis at 4 degrees 
[10] in patients with clinical findings of intra-abdominal abscesses:

Figure 1. 
Intraoperative demonstration of the colo-bladder fistula. Surgical examination of the pelvic peritoneal cavity 
showed a colo-bladder fistula with a diameter of 0.4 cm (yellow arrow).
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1. Abscess around the colon

2. Pelvic, intra-abdominal or retroperitoneal abscess

3. Generalized purulent peritonitis

4. Generalized fecal peritonitis

In recent years, computed tomography (CT) has become a diagnostic tool in 
the staging of patients with ALCD, so the Hinchey classification has been changed 
[11–15]. Thus, Neff et al. [11] presented a new classification in 5 stages, from stage 
0 (uncomplicated) to stage 4 (pneumoperitoneum with abundant free fluid in the 
peritoneal cavity).

0 - Uncomplicated diverticulitis; diverticula, thickening of the wall, increased 
density of pericolic fat
1 - Complicated local with local abscess
2 - Complicated with pelvic abscess
3 - Complicated with distant abscess
4 - Complicated with other complications at a distance

In 2002, Ambrosetti et al. [12] classified ALCD as moderate disease and severe 
disease based on CT examination. Moderate diverticulitis was defined by thicken-
ing of the colon walls ≥5 mm and signs of inflammation of the fat around the 
affected colon and severe diverticulitis was defined by thickening of the colon walls, 
accompanied by abscess, extraluminal gas or extraluminal contrast substance:

1. Moderate diverticulitis

a. Thickening of the wall of the localized sigmoid colon (≥ 5 mm)

b. Infiltration of fat around the colon

2. Severe diverticulitis

a. Abscess

b. Extraluminal gas

c. Extraluminal contrast

In 2005, Kaiser and colleagues [13] modified the Hinchey classification in accor-
dance with the CT examination. Thus diverticulitis was classified into 5 stages:

Stage 0: mild clinical form diverticulitis
Stage 1a: limited inflammation around the colon
Stage 1b: limited abscess around the colon
Stage 2: pelvic or distal intra-abdominal abscess
Stage 3: generalized purulent peritonitis
Stage 4: fecal peritonitis at presentation

Mora Lopez and co-workers [14] in 2013 proposed a change to the Neff classifi-
cation by dividing stage 1 of the Neff classification into:
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• stage 1a - pneumoperitoneum located in the form of gas bubbles

• stage 1b - abscess <4 cm

The Mora Lopez classification is as follows:

• stage 0 - uncomplicated diverticulitis: colonic diverticulum, thickening of the 
colon wall, increased density of fat around the colon

• stage 1 - locally complicated diverticulitis:

 ○ 1a Pneumoperitoneum located in the form of gas bubbles

 ○ 1b Abscess (<4 cm)

• stage 2 - complicated diverticulitis with pelvic abscess. Abscess>4 cm in 
the pelvis

• stage 3 - complicated diverticulitis with distant abscess. Abscess in the abdomi-
nal cavity (outside the pelvis)

• stage 4 - complicated diverticulitis with other distant complications. Abundant 
pneumoperitoneum and / or free intra-abdominal fluid

Sallinen et al. [15] conducted a retrospective study on patients treated for ALCD 
and established the following staging:

stage 1 - Uncomplicated diverticulitis
stage 2 - Complicated diverticulitis with small abscess (<6 cm)
 stage 3 - Complicated diverticulitis with large abscess (≥ 6 cm) or distant 
intraperitoneal or retroperitoneal gas
stage 4 - Generalized peritonitis without organ dysfunction
stage 5 - Generalized peritonitis with organ dysfunction

In 2015, the WSES study group [16] proposed a classification of ALCD based on 
CT examination of the abdomen:

• uncomplicated diverticulitis: thickening of the colon wall, increasing the 
density of fat around the colon

• complicated diverticulitis which is divided into 4 stages depending on the 
extent of the infectious process:

Stage 1

 1A Air bubbles around the affected colon or small amount of fluid around the 
colon without abscess (5 cm from the inflamed intestinal segment).
1B Abscess ≤4 cm

Stage 2

2A Abscess>4 cm
2B Gas at a distance (> 5 cm from the inflamed intestinal segment)



5

Complicated Colonic Diverticular Disease – Diagnostic and Therapeutic Difficulties
DOI: http://dx.doi.org/10.5772/intechopen.100277

Stage 3 - Diffuse fluid without free gas at a distance
Stage 4 - Diffuse fluid with free gas at a distance

3. Establishing the diagnosis of acute diverticulitis

In establishing the diagnosis of ALCD, objective clinical examination plays 
an important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical exami-
nations: CT abdomen. CRP has been identified as a useful biomarker of inflam-
mation and may be useful in predicting the clinical severity of acute diverticulitis, 
as demonstrated by several recent studies [17–19]. To investigate the value of CRP 
and other laboratory parameters of patients in predicting the clinical severity of 
acute diverticulitis, a retrospective study was published in 2014 [17]. The authors 
concluded that CRP is a useful tool in predicting the clinical severity of acute 
diverticulitis. A mild episode is very likely in patients with CRP less than 170 mg/l. 
Those with higher CRP values are more likely to undergo surgery or percutaneous 
drainage.

Mäkelä and colleagues [19] published a study comparing CRP values in 350 
patients who first experienced symptoms of acute diverticulitis with CT results and 
clinical parameters, both by univariate and multivariate analyzes. The CRP limit 
value of 149.5 mg / l significantly discriminated uncomplicated acute diverticulitis 
from complicated diverticulitis (specificity 65%, sensitivity 85%, area under curve 
0.811, p = 0.0001). In the multivariate analysis, a CRP value above 150 mg/l and 
advanced age were independent risk factors for complicated acute diverticulitis. The 
mean CRP was significantly higher in deceased patients (mean CRP of 207 mg/l) 
than in those who survived (mean CRP of 139 mg/l). In addition, a CRP value above 

Figure 2. 
CT abdomen and pelvis in a patient with colonic diverticulosis complicated by colo-cutaneous fistula: the 
presence of a fluid collection and areas of air bubbles in the muscles of the abdominal wall (green arrow) and 
the disappearance of the cleavage plane of the small intestine (yellow arrow).
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150 mg/l and free abdominal fluid in CT were independent variables that predicted 
postoperative mortality. The study confirmed that CRP is useful for predicting the 
severity of acute diverticulitis on admission. The authors concluded that patients 
with a CRP value greater than 150 mg/l have an increased risk of complicated 
diverticulitis and should always undergo a CT scan.

CT abdomen with contrast agent is the radiological examination that is used to 
evaluate patients with suspected ALCD. This approach is the gold standard for both 
diagnosis and staging of patients with ALCD due to its excellent sensitivity and 
specificity [20–22]. CT can also rule out other diagnoses, such as ovarian pathology 
or abdominal aortic aneurysm. CT findings in patients with ALCD may include 
diverticulosis with associated colonic wall thickening, increased fat density around 
the affected colon, extraluminal gas, pneumoperitoneum, abscess formation, or 
free intra-abdominal fluid (Figure 2).

4. Acute diverticulitis: treatment

4.1 ALCD in immunocompromised patients

Immunocompromised patients have an increased risk of complicated ALCD 
[23–26]. As such, most of these patients require urgent surgery, and this is associ-
ated with a significantly higher mortality rate [27]. A recent study by Biondo et al. 
[28] analyzed the relationship between the different causes of immunosuppres-
sion (IMS) and ALCD. Immunocompromised patients were divided into 5 groups 
according to the causes of IMS: group I, chronic corticosteroids; group II, transplant 
patients; group III, malignant neoplasm disease; group IV, chronic renal failure; and 
group V, other immunosuppressive treatments. The rate of emergency surgery was 
high (39.3%) and was required more frequently in group I (chronic corticosteroid 
therapy). In this study, postoperative mortality was 31.6%, and the recurrence rate 
after a successful non-operative control occurred in 30 patients (27.8%).

4.2  Antibiotic treatment in patients with uncomplicated acute colonic 
diverticulitis

Uncomplicated acute diverticulitis is an intra-abdominal infection in which the 
infectious process does not extend beyond the affected colon, while in complicated 
acute diverticulitis the infectious process extends beyond the colon, producing 
either localized peritonitis or diffuse peritonitis [29]. Studies have been done on 
the use of antibiotics in uncomplicated acute diverticulitis. A multicenter study 
published by Chabok and colleagues in 2012 [30], performed in surgical clinics in 
Sweden and Iceland on 623 patients with uncomplicated acute diverticulitis con-
firmed by CT examination, showed that antibiotic treatment applied to uncompli-
cated acute diverticulitis did not lead to a more accelerated cure of the disease nor to 
the prevention of complications or recurrence of the disease.

Therefore, antibiotic treatment for uncomplicated acute diverticulitis is not 
indicated and antibiotics should be reserved for complicated acute diverticulitis 
only. However, the high mortality associated with sepsis requires the clinician to 
maintain a high index of clinical suspicion in patients who are prone to an increased 
risk of sepsis [31]. Thus, in patients with uncomplicated acute diverticulitis con-
firmed by CT examination, having an increased risk of sepsis such as patients with 
clinical manifestations of infection or in elderly patients, immunocompromised or 
with comorbidities that decrease the immune response, spectrum antibiotic therapy 
is suggested. Must cover gram-negative and anaerobic bacilli.
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In 2009, a randomized controlled trial of oral antibiotic therapy versus intra-
venous antibiotic therapy (ciprofloxacin and metronidazole) was performed for 
patients with uncomplicated acute diverticulitis [32]. Intravenous antibiotic therapy 
has not been shown to be more effective than oral antibiotic therapy in uncom-
plicated acute diverticulitis. For patients with uncomplicated ALCD and without 
comorbidities, it is suggested that treatment be performed in a specialty outpatient 
setting. It is necessary to re-evaluate at 7 days, and if the clinical condition dete-
riorates, the re-evaluation must be done earlier and the patients with significant 
comorbidities who have vomiting, the hydro-electrolytic rebalancing will be done 
by hospitalization.

4.3 Treatment of patients with uncomplicated ALCD

Etzioni et al. [33] published a retrospective study in 2010, showing that out-
patient treatment was effective for 94% of patients with acute diverticulitis. A 
systematic review of the outpatient management of uncomplicated acute diver-
ticulitis has recently been published [34]. Jackson et al. concluded that current 
evidence suggested that outpatient treatment for most cases of uncomplicated acute 
diverticulitis was warranted. Rodríguez-Cerrillo et al. [35] have recently shown 
that elderly patients with comorbidities can also be treated safely at home, avoiding 
hospitalization. The DIVER trial [36] demonstrated that outpatient treatment can 
be safe and effective in selected patients with uncomplicated acute diverticulitis 
without comorbidities and can reduce costs without negatively affecting the quality 
of life of these patients. This multicenter study included patients over 18 years of 
age with uncomplicated acute diverticulitis. Confirmation of uncompleted acute 
diverticulitis was made by abdominal CT examination. The first dose of antibiotic 
was given intravenously to all patients in the emergency department, and then 
the patients were either hospitalized or discharged. Out of a total of 132 patients, 
treatment failure was recorded in 4 hospitalized patients and in 3 at home they 
developed treatment failure (there were no differences between groups (p = 0.62)). 
The overall cost of healthcare per episode was 3 times lower in the outpatient 
group, with significant cost savings of EUR 1124.70 per patient. No differences were 
observed between groups in terms of quality of life.

4.4  Treatment in patients with acute diverticulitis discovered on CT by the 
presence of gas around the colon

The best treatment in patients with complicated acute diverticulitis confirmed 
by CT examination that shows the presence of free gas around the affected colon, 
the WSES group recommends a non-operative treatment with antibiotic therapy 
[16]. Among patients hospitalized for acute diverticulitis, 15–25% of patients have 
an abscess around the affected colon, detected by CT examination [37]. When 
the size of the abscess around the affected colon is around 4–5 cm, an antibiotic 
treatment can be tried, but with a failure rate of 20% and a mortality rate of 0.6% 
[38]. Percutaneous drainage of the abscess combined with antibiotic treatment 
[39–43] is also discussed in these patients. Surgical treatment is required in these 
patients when they show clinical signs of sepsis. In 2015, a retrospective study was 
published by Elagili et al. [44] comparing antibiotic-only treatment of diverticular 
abscess versus percutaneous drainage. In this study, 32 patients were treated with 
antibiotics alone and 114 underwent percutaneous drainage. Surgery was required 
to remove the abscess in 8 patients who underwent antibiotic therapy alone (25%) 
and in 21 patients (18%) who underwent percutaneous drainage. In patients with 
percutaneous drainage, special attention should be paid to the drainage catheter. 
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Removal of this drainage catheter should be considered when the drainage flow has 
decreased significantly and on CT examination with contrast medium, no identifi-
able cavity remains around the catheter, in which case the catheter will be removed. 
If a decrease in the abscess is not noticed on the CT examination and the patient 
does not show any improvement in the clinical situation, the following therapeutic 
decisions may be necessary: additional drainage, repositioning of the drainage 
catheter or an abscess removal surgery.

In patients with acute diverticulitis with findings on CT examination, free gas 
at a distance without diffuse intra-abdominal fluid, a non-operative treatment 
is suggested, only if a careful and continuous monitoring of the patient can be 
performed. Of these patients, about 25% treated non-operatively may require 
emergency surgery [45]. If these patients show signs of acute peritonitis at the 
clinical examination, then emergency surgery, hydro-electrolytic rebalancing, 
antibiotic therapy are required. Dharmarajan et al. [46] reported a high success rate 
for nonoperative management in patients with acute diverticulitis and free gas on 
CT examination, but excluding those with hemodynamic instability. Sallinen et al. 
[47] concluded that non-operative treatment can be applied to patients with acute 
diverticulitis and distant free gas highlighted by CT examination, but in the absence 
of diffuse acute peritonitis or fluid in the bottom of the Douglas sac. The appear-
ance of a massive pneumoperitoneum or the presence of gas in the retroperitoneal 
space even in the absence of generalized acute peritonitis, was associated with a 
non-operative treatment failure rate of 57–60%. Surgery in patients with clinical 
signs of acute peritonitis with acute perforated diverticulitis should be surgical 
resection of the affected colon and anastomosis with or without stoma, in stable 
patients without comorbidities and the Hartmann procedure (HP) in hemodynami-
cally unstable patients or in patients with multiple comorbidities [16].

4.5 Follow-up of patients treated for colonic diverticular abscess

In patients with uncomplicated acute diverticulitis confirmed by non-operative 
CT examination, a routine assessment of the colon is not recommended, while 
in patients with non-operatively treated diverticular abscess an early assessment 
of the colon at 4–6 weeks is recommended. A perforated colon cancer with local-
ized colon abscess, although less common but possible, may mimic acute colonic 
diverticulitis with abscess around the colon [48, 49]. It has been shown that the 
risk of malignancy after uncomplicated acute diverticulitis proven by CT is low, so 
that a routine colonoscopy, in the absence of other indications, is not necessary. In 
2014, a study [50] was published investigating the rate of colorectal cancer (CRC) 
discovered by colonoscopy after an episode of uncomplicated diverticulitis. A total 
of 2,490 patients with uncomplicated diverticulitis were included in the study. 17 
patients were diagnosed with CRC (1.16%). Hyperplastic polyps were observed in 
156 patients (10.6%), low-grade adenoma in 90 patients (6.1%) and adenoma with 
aggravated dysplasia in 32 patients (2.2%). This study shows that routine colono-
scopic evaluation in the absence of other clinical signs of CRC is not necessary in 
patients who have had an episode of uncomplicated acute diverticulitis.

4.6  Treatment of patients with acute peritonitis caused by perforated colonic 
diverticulitis

In patients with acute diffuse peritonitis due to diverticular perforation, lavage 
and laparoscopic drainage are suggested only in carefully selected patients. A mini-
mally invasive approach using laparoscopic peritoneal lavage and drainage has been 
debated in recent years as an alternative to colon resection [51]. This therapeutic 
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procedure consists of laparoscopic aspiration of the pus followed by copious wash-
ing of the peritoneal cavity and placement of abdominal drainage tubes, which 
remain many days after this procedure. In 2013, a retrospective Dutch analysis of 38 
patients [52] with perforated acute colonic diverticulitis peritonitis was published. 
In 7 patients, this approach did not control sepsis, 2 patients died from multiple 
organ dysfunction syndrome (MODS) and 5 patients required additional surgery 
(3 Hartmann resections, 1 stoma and 1 perforation suture). Predictors for the 
failure of conservative therapy (drainage and laparoscopic lavage) were: multiple 
comorbidities, high CRP levels and a high Manheim index of peritonitis. In 2015, 
the results of the SCANDIV study were published [53]. According to this study, 
laparoscopic lavage is not supported for the treatment of acute perforated colonic 
diverticulitis. The LADIES study published in 2015 [54] showed that laparoscopic 
lavage was not superior to sigmoidectomy for the treatment of acute perforated 
diverticulitis. So in acute Hinchey III diverticulitis, laparoscopic lavage is marred 
by an increased failure rate with the need for reintervention for intra-abdominal 
abscess.

In patients with multiple comorbidities, hemodynamic instability, the Hartmann 
(HP) procedure is recommended for the treatment of acute peritonitis caused by 
perforated colonic diverticulitis and in hemodynamically stable patients without 
comorbidities, colonic resection with primary anastomosis with or without stoma 
is suggested. The HP is considered a therapeutic option in acute peritonitis caused 
by acute perforated colonic diverticulitis in patients presented in the emergency 
department with critical conditions and multiple comorbidities (Figures 3 and 4). 
However, restoration of intestinal transit continuity is associated with significant 
morbidity [55] and therefore many of these patients do not undergo digestive tran-
sit restoration surgery and thus remain with a permanent stoma [56]. A study that 
included 2729 patients [57] evaluated patients with acute perforated diverticulitis 
who were treated either by colon resection with primary anastomosis and protective 
ileostomy or by the HP. Most patients were treated by the HP and only 208 (7.6%) 
patients were treated by colon resection with primary anastomosis and protective 
ileostomy. Mortality rates for patients undergoing the HP and colon resection with 
the primary anastomosis were 7.6% and 2.9%, respectively. The authors concluded 
that colon resection with primary anastomosis and protective ileostomy may be the 
optimal therapeutic strategy for carefully selected patients with acute peritonitis 
caused by perforated colonic diverticulitis.

Oberkofler et al. [58] conducted a randomized colonic resection study in 2012 
with primary anastomosis and protective ileostomy versus the HP in patients with 

Figure 3. 
Sigmoid colon resected in a patient with perforated sigmoid colonic diverticulosis.
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acute peritonitis caused by perforated acute colonic diverticulitis. 62 patients with 
left colonic perforation (Hinchey III and IV) were randomized for the HP (30 
patients) and for colon resection with primary anastomosis and protective ileos-
tomy (32 patients). A planned operation to reintegrate the intestine into the diges-
tive tract was performed at 3 months. The study did not report any difference in 
mortality and initial morbidity (mortality 13% vs. 9% and morbidity 67% vs. 75% 
in the HP versus colon resection with primary anastomosis), but found a reduction 
in hospital stay, lower costs, fewer serious complications in the colon resection 
group with primary anastomosis and protective ileostomy. The LADIES study 
[59] performed in 2019 in immunocompetent patients, hemodynamically stable, 
less than 85 years of age, showed that colon resection with primary anastomosis is 
preferable compared to the HP for the treatment of acute peritonitis by diverticuli-
tis, acute perforated colon (Hinchey’s disease III or IV). In this study were eligible 
patients aged 18 to 85 years who showed clinical signs of acute peritonitis caused by 
acute perforated colonic diverticulitis and CT abdomen showed free gas and fluid in 
the peritoneal cavity. Patients with Hinchey I or II diverticulitis were not eligible for 
inclusion.

A systematic review of the literature on the surgical management of Hinchey 
diverticulitis III and IV was published in 2019 [60]. 3596 patients were included in 
this study. Overall mortality in HP patients was 10.8% in observational studies, and 
at colon resection with primary anastomosis, mortality was lower, being 8.2% in 
observational studies.

4.7  The role of laparoscopic surgery in the treatment of diffuse acute peritonitis 
caused by acute perforated diverticulitis

Emergency laparoscopic sigmoidectomy is recommended in patients with 
diffuse acute peritonitis caused by perforated acute diverticulitis, only if technical 
skills and equipment are available. In 2015, a systematic review of laparoscopic 
sigmoidectomy in emergencies was published [61]. A total of 104 patients were 
included in the study: HP was performed in 84 patients and colon resection with 
primary anastomosis was performed in 20 patients. The average duration of hospi-
talization varied between 6 and 16 days, 3 patients died in the postoperative period. 

Figure 4. 
Macroscopic appearance of a perforated sigmoid colonic diverticulosis on the sigmoidectomy resection piece.
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This study showed that emergency laparoscopic sigmoidectomy is possible for the 
treatment of acute perforated sigmoid diverticulitis with generalized peritonitis, 
but laparoscopic sigmoidectomy was performed on selected patients and was 
performed in experienced centers. To demonstrate the benefits of laparoscopic 
sigmoidectomy compared to classic open surgery sigmoidectomy, high-quality 
prospective or randomized studies are needed.

4.8  Therapeutic strategy in diffuse acute peritonitis produced by acute 
perforated diverticulitis

Diffuse acute peritonitis caused by perforated acute colonic diverticulitis is a 
life-threatening condition that requires prompt emergency surgery. To improve 
the results, in recent years a treatment algorithm has been developed in patients 
with generalized acute peritonitis caused by acute perforated colonic diverticulitis, 
which consists of peritoneal lavage, segmental resection of the affected colon or 
closure of the perforation and the second surgery is performed at 3–6 months to 
restore bowel continuity [62, 63]. Patients who are hemodynamically unstable are 
not candidates for immediate complex surgery. Initial surgery in hemodynamically 
unstable patients with multiple comorbidities should be limited to controlling the 
source of peritoneal infection, for example primary closure of perforation / limited 
resection of the affected colon (HP) after which the patient is taken to the intensive 
care unit for rebalancing hydro-electrolytic, acid–base, correction of anemia, possi-
bly correction of respiratory and circulatory deficits. In 2012, a prospective obser-
vational study was published by Kafka-Ritsah et al. [51]. In this study were enrolled 
51 patients (28 women), with a mean age of 69 years with diverticulitis Hinchey III 
(40 patients - 78%) and Hinchey IV (11 patients - 22%). The hospitalized patients 
were initially treated by segmental resection of the affected colon, peritoneal 
lavage, followed by an operation at 24–48 hours to restore bowel continuity in 36 
patients (84%), of which 4 patients underwent a protective ileostomy. There were 5 
anastomotic fistulas. The overall mortality rate was 9.8%. WSES recommends using 
an open abdomen approach in selected patients with ongoing sepsis disorders [64]. 
In patients with ongoing severe sepsis, the open abdomen technique can be used 
with the application of therapy with negative active peritoneal pressure [65].

4.9  Factors considered for a segmental colonic resection in cases of  
non-operatively treated acute colonic diverticulitis

It is recommended that after an acute episode of ALCD conservatively treated, a 
segmental resection of the affected colon be performed, especially in immunocom-
promised patients. Older clinical trials have reported that about one-third of patients 
with acute diverticulitis will have a recurrent attack, often within 1 year [66, 67]. 
After a 4-year follow-up, El Sayed et al. [68] on an English study of 65,000 patients 
treated non-operatively for the first episode of acute colonic diverticulitis, found 
a recurrence rate of approximately 11.2%. The DIRECT, multicenter randomized 
trial was performed on 109 patients, performed on 26 hospitals in the Netherlands. 
Patients in the study had persistent and recurrent abdominal pain after an episode 
of acute colonic diverticulitis [69]. After this 6-month follow-up, the sigmoidectomy 
performed led to a better quality of life compared to non-operative management, 
evaluation performed through several specific questionnaires. Currently, the decision 
to segmental colectomy of the colon, performed after one or more episodes of acute 
colonic diverticulitis, must be made on a case-by-case basis taking into account risk 
factors, complications, age, severity of recurrent episodes, personal pathological 
history and comorbidities. (e.g. immunosuppressed patients) [70].
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4.10  Duration of optimal antibiotic therapy after surgical control of the 
source of sepsis in acute peritonitis caused by acute perforated colonic 
diverticulitis

It is suggested a duration of 4 days of postoperative treatment with antibiotics in 
complicated ALCD if the source of peritoneal infection has been surgically sup-
pressed. The therapeutic regimen should depend on the severity of the infection, 
the pathogens suspected to be involved and the risk factors for developing antibiotic 
resistance [28]. The pathogens involved are Gram-negative and Gram-positive bac-
teria as well as anaerobic bacteria. The main threat of resistance in intra-abdominal 
infections is Enterobactericeae which produce extended spectrum beta-lactamase 
(ESBL) which is becoming more common in community-acquired infections 
worldwide [71]. The recent study by Sawyer et al. [72] showed that in patients with 
intra-abdominal infections, the results of antibiotic treatment with a duration of 
4 days were similar to those with a longer duration of antibiotic treatment.

4.11 Principles of treatment of right acute colonic diverticulitis (ARCD)

The principles of diagnosis and treatment of patients with ARCD are similar to 
those of patients with ALCD, although studies have shown that the percentage of 
complications requiring surgery is higher in patients with ALCD than in patients 
with ARCD. Typically, the sigmoid colon is more involved in acute colonic diver-
ticulitis than the right colon - ARCD [73]. ARCD has a lower rate of complicated 
diverticulitis [74] and ARCD occurs more frequently in middle-aged men. In 
particular, ARCD is located on the cecum, making differential diagnosis with acute 
appendicitis difficult. CT abdomen with contrast agent has an essential role in 
establishing the diagnosis of ARCD [75]. The diagnostic and treatment principles 
of ARCD are similar to those of ALCD. As a therapeutic option in ARCD, non-
operative methods should be preferred in cases without acute diffuse peritonitis, 
although differentiation from malignant proliferative processes is difficult [76]. 
Surgical treatment is usually performed in cases of complicated ARCD [73, 77–79]. 
In experienced medical centers, laparoscopic resection of the affected colon with 
primary anastomosis can be performed [80, 81].

5. Conclusions

1. In diverticular colonic disease the sigmoid colon is usually the most commonly 
involved, while right acute colonic diverticulitis is rarer.

2. In establishing the diagnosis of ALCD, objective clinical examination plays an 
important role in addition to biological paraclinical examinations (C-reactive 
protein - CRP and increased leukocyte count) and radiological paraclinical 
examinations: CT abdomen. CRP is a useful tool in predicting the clinical 
severity of acute diverticulitis.

3. CT abdomen with contrast agent is the radiological examination that is used 
to evaluate patients with suspected ALCD. This approach is the gold standard 
for both diagnosis and staging of patients with ALCD due to its excellent 
 sensitivity and specificity.

4. In patients with acute diverticulitis with findings on CT examination, free 
gas at a distance without diffuse intra-abdominal fluid, a non-operative 
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treatment is suggested, only if a careful and continuous monitoring of the 
patient can be performed.

5. The treatment applied to patients with uncomplicated colonic diverticular dis-
ease can be represented by antibiotic therapy, water regime, hydro-electrolytic 
rebalancing.

6. In patients with multiple comorbidities, hemodynamic instability, the 
Hartmann procedure is recommended for the treatment of acute peritonitis 
caused by perforated colonic diverticulitis and in hemodynamically stable 
patients without comorbidities, colonic resection with primary anastomosis 
with or without stoma is suggested.

7. In patients with uncomplicated acute diverticulitis confirmed by non-operative 
CT examination, a routine assessment of the colon is not recommended, 
while in patients with non-operatively treated diverticular abscess an early 
assessment of the colon at 4–6 weeks is recommended.

8. Emergency laparoscopic sigmoidectomy is recommended in patients with 
diffuse acute peritonitis caused by perforated acute diverticulitis, only if 
technical skills and equipment are available.

9. In patients with acute diffuse peritonitis due to diverticular perforation, lavage 
and laparoscopic drainage are suggested only in carefully selected patients.

10. The principles of diagnosis and treatment of patients with ARCD are similar to 
those of patients with ALCD, although studies have shown that the percentage 
of complications requiring surgery is higher in patients with ALCD than in 
patients with ARCD.
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