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Abstract: Background and objectives: We present initial results from a small cohort series for a hospital
protocol related to the emergency hospitalization decision-making process for acute diverticulitis.
We performed a retrospective analysis of 53 patients with acute diverticulitis admitted to the
Department of Emergency and Trauma Surgery of the “Azienda Ospedaliero Universiaria-Ospedali
Riuniti” in Ancona and to the Department of General and Emergency Surgery of the “Azienda
Ospedaliera-Universitaria” in Perugia. Materials and Methods: All patients were evaluated according
to hemodynamic status: stable or unstable. Secondly, it was distinguished whether patients were
suffering from complicated or uncomplicated forms of diverticulitis. Finally, each patient was
assigned to a risk class. In this way, we established a therapeutic/diagnostic process for each group
of patients. Results: Non-operative treatment (NonOP) was performed in 16 patients, and it was
successful in 69% of cases. This protocol primarily considers the patient’s clinical condition and
the severity of the disease. It is based on a multidisciplinary approach, in order to implement the
most suitable treatment for each patient. In stable patients with uncomplicated diverticulitis or
complicated Hinchey grade 1 or 2 diverticulitis, the management is conservative. In all grade 3 and
grade 4 forms, patients should undergo urgent surgery. Conclusions: This protocol, which is based on
both anatomical damage and the severity of clinical conditions, aims to standardize the choice of the
best diagnostic and therapeutic strategy for the patient in order to reduce mortality and morbidity
related to this pathology.

Keywords: acute diverticulitis; complicated diverticulitis; emergency surgery; non-operative
treatment; percutaneous drainage; Hartmann’s procedure; colon resection

1. Introduction

Diverticular disease is increasingly reported in Western industrialized countries and is primarily
located in the left colon. Its incidence is approximately 30% in people aged 60 years or more and 60% in
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individuals aged 80 years or more [1]. Diverticulitis is the third most frequent cause of gastrointestinal
disease requiring hospitalization [2,3], and it is the leading indication for elective colon resection [4].
Recently, an Italian national database study performed by Binda et al. reported a higher rate of
hospitalization in patients less than 70 years old, especially those under 60; the hospitalization rate
of patients ≥ 70 years was comparatively higher although unchanged [5,6]. There are three forms of
diverticular disease: asymptomatic disease, symptomatic uncomplicated disease, and complicated
disease [7].

Only 15% of patients with diverticulosis will develop, during their lifetime, acute diverticulitis,
characterized by an inflammatory process affecting one or more diverticula [8]. Acute diverticulitis
(AD) can range from simple forms with modest inflammation (uncomplicated) to complicated forms
with pericolic or pelvic abscesses, perforations, and diffuse peritonitis [9,10].

These abscesses were reported in between 1% and 10% of all emergency hospital admissions for
AD and 5–29% of cases with complicated AD; the rates of diffuse peritonitis ranged from 1.6% to 10.2%
of all hospitalizations and from 11% to 47% of complicated cases [11].

In patients with intra-abdominal sepsis (IAS), the prognosis is poor [12–14] so the treatment of
the diverticulitis is based on the severity of the disease. In the international literature, the Hinchey
classification system is frequently used to stratify complicated acute diverticulitis [15,16].

The treatment of choice for acute diverticulitis in an emergency is still under debate [17]. Many
guidelines have been published that differ both in the staging of the disease and in therapeutic
indications [12,18–23].

Especially in cases of complicated diverticulitis, there is great variability in the diagnostic
and therapeutic process, also considering surgical options [24–33]. In order to solve this problem,
multidisciplinary protocols for diagnosis and treatment of diverticulitis have been proposed in common
clinical practice, but these protocols were elaborated only for decision making for uncomplicated
diverticulitis. For this reason, we proposed a protocol for global decision making for emergency
hospital admission. This new protocol was based on the pathophysiological aspects that characterize
acute diverticulitis and on the patient’s clinical condition. The primary objective of this study was to
present the results after two years of implementing the protocol, considering the adhesion to it and the
critical issues generated.

2. Materials and Methods

In 2017, a hospital protocol to treat acute colonic diverticulitis was approved by the institutional
review board as a hospital-wide protocol and by the board of directors and the chief medical
officer at “Azienda Ospedaliero Universitaria-Ospedali Riuniti” in Ancona. In the previous period,
multidisciplinary team meetings of First Aid, Emergency Medicine, Radiology, Interventional Radiology,
Gastroenterology, and Emergency Surgery developed the steps of this hospital protocol.

Successively after the validation of the outcomes at “Azienda Ospedaliero Universitaria-Ospedali
Riuniti” in Ancona, this protocol was adopted in common clinical practice at the Department of General
and Emergency Surgery of “Azienda Ospedaliera-Universitaria” in Perugia. The protocol was archived
in a repository of metadata records developed at the Emergency Surgical Department of “Azienda
Ospedaliero Universitaria-Ospedali Riuniti” in Ancona. It is possible to write to the corresponding
author to request a copy of this protocol in the Italian language.

In this study, a retrospective analysis of the prospective database was performed. We included
patients with acute complicated diverticulitis admitted consecutively at the Department of Emergency
and Trauma Surgery of “Azienda Ospedaliero Universiaria-Ospedali Riuniti” in Ancona and at the
Department of General and Emergency Surgery of “Azienda Ospedaliera-Universitaria” in Perugia,
in the period between 1 January 2017 and 1 January 2019.

All subjects gave their informed consent for inclusion before they participated in the study.
The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
approved by the Ethics Committee of Umbria (3142/17).
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Variables analyzed were:

- Personal data (name, age, sex);
- Diagnosis at admission (all cases of AD);
- Degree of AD according to the World Society of Emergency Surgery (WSES) classification;
- Risk classes;
- Time of preoperative hospitalization;
- Time of postoperative hospitalization;
- Therapeutic strategy;
- Type of surgery;
- Outcome of non-operative treatment (NonOP);
- Outcome of the hospitalization.

In common hospital practice, patients with acute diverticular disease are evaluated according to
hemodynamic status: stable or unstable. In frail and hemodynamically unstable patients, emergency
surgical treatment should be as prompt as possible, regardless of Hinchey’s stage, and could include
either Hartmann’s procedure, a Mikulicz stoma, or a damage control surgery (DCS) strategy [34]. In a
hemodynamically stable patient, according to the type and severity of peritoneal contamination, there
are two surgical options: either an immediate colonic resection, associated with primary anastomosis,
protected or not from covering stoma, or Hartmann’s procedure.

In hemodynamically unstable patients with an acute abdomen due to suspicious complicated
colon diverticulitis, treatment must be performed as soon as possible and therefore an abdominal
computed tomography (CT) scan should be avoided; in these patients, diagnosis and evaluation of the
severity of colon diverticulitis should be performed with an abdominal X-ray and “smart” abdominal
ultrasonography (US) as the Focused Assessment with Sonography for Trauma (FAST). A careful
radiological evaluation (US and/or CT scan) of AD is recommended in hemodynamically stable patients
according to the World Society of Emergency Surgery (WSES) classification [19]. The uncomplicated
forms are characterized by the presence of diverticula, thickening of the colon walls, or an increase in
the density of pericolic fat.

The complicated ADs are classified into six degrees of WSES’ classification as reported in Table 1.

Table 1. Classification of complicated acute diverticulitis sec. the World Society of Emergency Surgery
(WSES) [19].

Grade 1A presence of pericolic air bubbles or minimum effusion without abscess

Grade 1B presence of pericolic abscess with a diameter < 4 cm

Grade 2A pericolic abscess of diameter > 4 cm and pelvic abscess

Grade 2B presence of free intra-abdominal air > 5 cm away from the inflamed viscera

Grade 3 presence of diffused free liquid without free intra-abdominal air

Grade 4 presence of diffused free fluid with free intra-abdominal air

After a comprehensive evaluation, a risk class is assigned to each patient (Table 2).

Table 2. Risk classes of patients.

Low Risk Patient Without a Higher Risk Class

Moderate risk - White blood cells (WBC) count: > 10,000/mm3 or < 4000/mm3

- Body temperature (T) > 38 ◦C or < 36 ◦C

High risk

Sepsis complicated by the dysfunction of one or more of the following organs or systems:

- Cardiovascular
- Neurological
- Respiratory
- Liver
- Hematological
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Based on these evaluations, the subsequent therapeutic path is performed utilizing the
WSES classification.

2.1. Acute Uncomplicated Diverticulitis

In the case of an uncomplicated acute diverticulitis, according to risk class, patients could be
treated as outpatients with an antibiotic therapy (low and moderate risk classes) or admitted to an
Emergency Medicine Department. After 4–6 weeks, a control colonoscopy is scheduled (Figure 1).
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Figure 1. Management of acute uncomplicated diverticulitis. CT: computed tomography.

2.2. Acute Complicated Diverticulitis Grade 1A

Patients with grade 1A diverticulitis, characterized by the presence of pericolic air bubbles or a
little pericolic fluid without abscess (within 5 cm of the inflamed bowel segment), are hospitalized in
the Medical Department, possibly in a Gastroenterological Unit, to receive antibiotic therapy. In the
absence of clinical and blood test improvement after 4–6 days, an abdominal US or CT scan is performed
to evaluate the continuation of this therapeutic strategy or a possible surgical approach (colic resection
with primary anastomosis as often as possible). After 4–6 weeks, a control colonoscopy is scheduled
(Figure 2).

2.3. Acute Complicated Diverticulitis Grade 1B

Patients with grade 1B diverticulitis (presence of pericolic abscess with a diameter < 4 cm)
are hospitalized in the Medical Department, if possible, in a Gastroenterological Unit, in order to
receive intravenous therapy, obviously including antibiotics. In the absence of clinical and blood test
improvement after 4–6 days, an abdominal CT scan is repeated. In the case of failure of medical therapy,
the patient becomes a candidate for percutaneous drainage of the collection. If this is impossible or
ineffective, the patient will receive surgery (laparoscopic or laparotomic drainage of the collection, or
colic resection and primary anastomosis as often as possible). After 4–6 weeks, a control colonoscopy
is scheduled (Figure 3).



Medicina 2020, 56, 371 5 of 17

Medicina 2020, 56, x FOR PEER REVIEW 5 of 18 

 

 
Figure 2. Management of acute complicated diverticulitis grade 1A. 

2.3. Acute Complicated Diverticulitis Grade 1B 

Patients with grade 1B diverticulitis (presence of pericolic abscess with a diameter < 4 cm) are 
hospitalized in the Medical Department, if possible, in a Gastroenterological Unit, in order to receive 
intravenous therapy, obviously including antibiotics. In the absence of clinical and blood test 
improvement after 4–6 days, an abdominal CT scan is repeated. In the case of failure of medical 
therapy, the patient becomes a candidate for percutaneous drainage of the collection. If this is 
impossible or ineffective, the patient will receive surgery (laparoscopic or laparotomic drainage of 
the collection, or colic resection and primary anastomosis as often as possible). After 4–6 weeks, a 
control colonoscopy is scheduled (Figure 3). 

Figure 2. Management of acute complicated diverticulitis grade 1A.

2.4. Acute Complicated Diverticulitis Grade 2A

Patients with grade 2A diverticulitis (pericolic abscess of diameter >4 cm and pelvic abscess)
receive the same medical treatment with additional percutaneous drainage of the collection. If this is
impossible, the patient should undergo open or laparoscopic surgery (drainage of collection or colonic
resection with primary anastomosis as often as possible). Patients with a high-risk class, if candidates
for surgery, should receive emergency intervention (Hartmann intervention). In the absence of clinical
laboratory improvement after percutaneous drainage of the collection, an abdominal CT scan is
repeated. According to the CT scan results, patients continue a medical-conservative approach, or
undertake a surgical approach (laparoscopic or laparotomic drainage of the collection, or colic resection
with primary anastomosis as often as possible). High-risk patients, if candidates for surgical treatment,
should undergo emergency surgery (Hartmann’s procedure). After 4–6 weeks, a control colonoscopy
is scheduled (Figure 4).
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2.5. Acute Complicated Diverticulitis Grade 2B

The treatment of these patients (presence of free intra-abdominal air > 5 cm away from the
inflamed viscera) is based on different risk classes of patients. Low or moderate risk class patients
should receive a nonoperative treatment: close monitoring of clinical, laboratory, and instrumental
parameters, and antibiotic therapy. In the case of worsening clinical status and in high risk class
patients, treatment is the colic resection with primary anastomosis or Hartmann’s procedure; in very
selected patients (low or moderate risk), a laparoscopic peritoneal lavage (LPL) and laparoscopic
drainage may be indicated. After 4–6 weeks, a control colonoscopy is scheduled (Figure 5).
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2.6. Acute Complicated Diverticulitis Grade 3

The treatment of these patients (presence of diffused free liquid without free intra-abdominal
air) is based on different risk classes of patients. The most common treatment is urgent/emergency
intervention (surgical resection and primary anastomosis or Hartmann’s procedure). In very selected
patients (low or moderate risk), a laparoscopic peritoneal lavage (LPL) and laparoscopic drainage may
be indicated; if it is not followed by clinical improvement, resective surgery is advised (Hartmann’s
procedure or resection with primary anastomosis, protected or not by stoma). After 4–6 weeks, a
control colonoscopy is scheduled (Figure 6).



Medicina 2020, 56, 371 8 of 17
Medicina 2020, 56, x FOR PEER REVIEW 8 of 18 

 

 

Figure 5. Management of acute complicated diverticulitis grade 2B. 

2.6. Acute Complicated Diverticulitis Grade 3 

The treatment of these patients (presence of diffused free liquid without free intra-abdominal 
air) is based on different risk classes of patients. The most common treatment is urgent/emergency 
intervention (surgical resection and primary anastomosis or Hartmann’s procedure). In very selected 
patients (low or moderate risk), a laparoscopic peritoneal lavage (LPL) and laparoscopic drainage 
may be indicated; if it is not followed by clinical improvement, resective surgery is advised 
(Hartmann’s procedure or resection with primary anastomosis, protected or not by stoma). After 4–
6 weeks, a control colonoscopy is scheduled (Figure 6). 

Figure 5. Management of acute complicated diverticulitis grade 2B.

2.7. Acute Complicated Grade 4 Diverticulitis Grade

Patients with grade 4 diverticulitis (presence of diffused free liquid with free intra-abdominal air)
should undergo surgery, and the type of surgical treatment is based on different risk classes of patients.
Low risk class patients without significant comorbidities may undergo colic resection with primary
anastomosis, protected or not from upstream stoma. Moderate risk class patients and those with a low
risk class but with significant comorbidities should undergo Hartmann’s procedure. Patients with a
high class of risk can be subject to DCS, followed by a second surgical look after 48–72 h in order to be
able to pack the anastomosis and possibly close the abdominal wall fascia. These patients are admitted
to the Intensive Care Unit (ICU) until the anastomosis is packaged, the laparotomy is closed, and the
general conditions do not contraindicate the transfer to the surgical ward. After 4–6 weeks, a control
colonoscopy is scheduled (Figure 7).
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3. Results

In the study period (1 January 2017–1 January 2019), 53 patients (pt) were studied. The mean age
of our patients was 64 years (range 29–97 years) with a male/female (M/F) ratio of 1:1.5 (23 male and
30 female patients) (Table 3). On the basis of the new classification proposal from WSES, the patients
who came to our observation were divided according to Table 4 (Table 4; Figure 8).

Table 3. Characteristics of enrolled patients.

Male/female (n) 23/30

Age (years) mean 64

ASA score (mean) 3

Quick SOFA (mean) 1.7

CT scan (n. patients) 48

“Smart” ultrasonography evaluation (n. patients) 5

Non-operative treatment (n. patients) 16

Surgery as a first therapeutic approach (n. patients) 37

Intra-operative mortality 0%

Post-operative mortality 5.8%

Average total hospital stay (days) 11

ASA: American Society of Anesthesiologists; SOFA: Sequential Organ Failure Assessment;
CT: Computed tomography.

Table 4. Patients divided according to the severity of disease, reported from WSES.

Acute complicated
diverticulitis grade 1A 2 pt (3.7%) Class of risk low 2 pt 3.7%

Acute complicated
diverticulitis grade 1B

4 pt (7.5%)
Class of risk low 1 pt 1.9%

Class of risk moderate 1 pt 1.9%
Class of risk high 2 pt 3.7%

Acute complicated
diverticulitis grade 2A

6 pt (11.3%)
Class of risk low 1 pt 1.9%

Class of risk moderate 4 pt 7.5%
Class of risk high 1 pt 1.9%

Acute complicated
diverticulitis grade 2B 4 pt (7.5%) Class of risk moderate 4 pt 7.5%

Acute complicated
diverticulitis grade 3

21 pt (39.6%)
Class of risk low 1 pt 1.9%

Class of risk moderate 7 pt 13.2%
Class of risk high 13 pt 24.5%

Acute complicated
diverticulitis grade 4

16 pt (30.2%) Class of risk moderate 3 pt 5.7%
Class of risk high 13 pt 24.5%

The results shown do not consider patients who were not hospitalized or those who spent one
night in the hospital (“short observation” setting).

Regarding imaging exams, in hemodynamically stable patients (in total 48 patients), 23 patients
underwent an abdominal ultrasound scan and CT scan, and 25 patients only CT scan; five patients
with septic shock, hemodynamically unstable, underwent only abdominal X-ray and “smart”
abdominal ultrasonography.

The high-risk patients frequently had acute complicated diverticulitis of grade 3 (24.5%)
or 4 (24.5%).
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Figure 8. Number of patients on the basis of the grade of diverticulitis and the class of operative risk.

Non-operative treatment (NonOP) was performed in 16 patients. It was performed in grade 1A
(two cases), grade 1B (four cases), grade 2A (six cases), and grade 2B (four cases) patients. NonOP
was successful in 69% of cases (11 patients). In half of the cases (eight patients: two patients 1A,
two patients 1B, and four patients 2B), the treatment was only of a medical type (antibiotic therapy);
meanwhile, in the other half of the cases, eight patients underwent percutaneous drainage (six patients
in the 2A group and two patients in the 1B group) (Table 5).

Table 5. Non-operative treatment.

NON-OPERATIVE TREATMENT
(16 PATIENTS)

ONLY ANTIBIOTIC THERAPY
(8 PATIENTS)

PERCUTANEOUS DRAINAGE
(8 PATIENTS)

2 patients in group 1A 2 pt low risk 2 patients in group 1B 2 pt high risk

2 patients in group 1B 1 pt low risk
6 patients in group 2A

1 pt low risk
1 pt moderate risk 4 pt moderate risk

4 patients in group 2B 4 pt moderate risk 1 pt high risk

NonOP at admission failed to control the clinical state in 5 of 16 patients: four patients in the group
underwent percutaneous drainage (two patients in group 1B, both high risk; two patients in group 2A,
one of whom was at high risk and one at moderate risk) and one patient in group 2B (at moderate risk)
was treated with antibiotic therapy only.

Patients in whom NonOP failed underwent surgery: two patients in group 1B (one underwent
laparoscopic peritoneal lavage (LPL) and the other underwent laparoscopic drainage of peritoneal
abscess); two patients in group 2A after failure of percutaneous drainage underwent colic resection
and anastomosis without ostomy; one patient in group 2B underwent Hartmann’s procedure.

In eight patients, abdominal percutaneous drainage was used to treat the abdominal abscess, as
explained in the protocol: two patients in group 1B (those at high risk) and all patients in group 2A (six
patients) (Table 5). The percutaneous drainage was successful in 50% of cases, while in the other half of
the cases the patients then required surgery (two patients in group 1B and two patients in group 2A),
as explained in the analysis of the patient in whom the NonOP treatment failed.

In thirty-seven patients (70%), emergency surgery was performed: 21 patients had complicated
grade 3 acute diverticulitis, and the remaining 16 patients had grade 4 complicated AD.

Examining patients with grade 3 acute complicated diverticulitis, these data emerged:

- A patient with low-risk grade 3 acute diverticulitis was treated with laparoscopic peritoneal lavage;
- Seven patients with grade 3 AD, in the moderate risk class, had the following different treatments:

one patient received hemicolectomy with protective stomas, five patients underwent resection
and anastomosis, and one patient underwent Hartmann’s procedure;
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- Patients with high-risk acute grade 3 diverticulitis (13 cases) had the following treatments: three
patients underwent Hartmann’s procedure; one underwent patient sub-total colectomy; and nine
patients underwent resection and anastomosis.

In the end, examining all the 16 patients with grade 4 acute complicated diverticulitis, these
data emerged:

- Five unstable patients underwent a smart evaluation that included abdomen X-ray and abdomen
ultrasound only. All these patients were in high risk group. In these cases, the surgical procedures
adopted were four Hartmann’s procedures and one DCS.

- Eleven stable patients underwent abdominal CT and then underwent Hartmann’s procedure
(three moderate-risk patients and 8 high-risk patients).

4. Discussion

Incidence of AD and complicated AD has increased over the past 20 years [35–37]. Over the last
few decades, there have been numerous changes in the choice of therapeutic approach for patients with
acute diverticulitis. These changes have affected both medical and surgical therapy. Recent studies
have shown the possibility of treating selected patients with medical therapy without the need for
hospitalization; lately, You et al. published the results of NCT01986686. In this randomized controlled
trial, a higher rate of enrolled patients following conservative management of diverticulitis with
local extraluminal air did not require elective surgery (8% elective surgery versus 32% conservative
management; p = 0.019) [38].

The surgical approach has changed over the years both in elective and emergency surgery,
also thanks to the use of minimally invasive methods. Our protocol tries to implement the recent
innovations introduced in the therapy of acute diverticulitis, starting from the adoption of standardized
evaluation parameters.

In common clinical practice, it is important to distinguish acute diverticulitis into uncomplicated
and complicated forms. This distinction is useful in order to establish which is the best hospital care
setting and the best therapeutic treatment for a patient. Complicated diverticulitis can compromise
the patient’s clinical condition and, in severe cases, can lead to septic shock. This category of patients
should be quickly identified and subjected to intensive monitoring. On the other hand, patients
in a stable clinical condition, suffering from uncomplicated diverticulitis, could benefit from home
treatment [39]. In order to distinguish between complicated and uncomplicated forms of acute
diverticulitis, in addition to the patient’s physical examination, laboratory tests, and an abdominal
X-ray, the American Society of Colon and Rectal Surgeons (ASCRS) suggests that patients should
undergo abdominal CT; CT scan in fact has a sensitivity of 98% and a specificity of 99%. Ultrasound
(US) and magnetic resonance imaging (MRI) are considered an alternative in the evaluation of a patient
with AD [40].

Recently, the ASCRS reported new guidelines in which it is recommended that: “CT scan of the
abdomen and pelvis is the most appropriate initial imaging modality in the assessment of suspected
diverticulitis. (Grade of Recommendation: Strong recommendation based on moderate-quality
evidence, 1B)” [41]. The same recommendations were reported in the recent guidelines of WSES for
management of acute left-sided colonic diverticulitis (ALCD): “In patients with suspected ALCD,
we suggest contrast enhanced CT scan of the abdomen as imaging technique of first choice (weak
recommendation based on moderate-quality evidence, 2B). We suggest to use US in the initial evaluation
of patients with suspected ALCD if it is performed by an expert operator. It has wide availability
and easy accessibility. A step-up approach with CT performed after an inconclusive or negative US
may be a safe approach for patients suspected of acute diverticulitis (weak recommendation based on
moderate-quality evidence, 2B)” [42].
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Presently, there are numerous guidelines indicating the therapeutic approach for patients with acute
diverticulitis. It should be noted that this disease, once considered mainly of surgical interest, is currently
managed by surgeons, gastroenterologists, internists, and interventional radiologists [18–23].

Beyond the importance of imaging methods, we are convinced that the therapeutic decision must
essentially be based on the evaluation of the patient’s clinical condition. In addition to hemodynamic
stability, which immediately differentiates patients into two large groups, stable patients should
be evaluated for: signs of peritonitis, CPR (C-reactive Protein) levels, increased heart rate, sensory
changes, fever, and chills, in order to evaluate whether the patient must be hospitalized and in which
department [43].

The decision-making process, due to the type of assessment and subsequent therapeutic choices as
well as the references to the guidelines above, can also have significant repercussions in the malpractice
field [44,45].

We have therefore implemented a treatment protocol that primarily considers the patient’s clinical
condition and the severity of disease and that is based on a multidisciplinary approach in order to
choose the most suitable treatment for the patient. First of all, we have divided patients into stable
and unstable ones. Following the WSES indications, we divided the patients with acute diverticulitis
into uncomplicated and complicated forms. The complicated forms were divided into six degrees of
severity [22].

In our protocol, in stable patients with uncomplicated diverticulitis or complicated WSES
grade 1 and 2 diverticulitis, the management is conservative. In patients with uncomplicated
diverticulitis, the possibility of treating the patient at home may be considered [46,47]. In our
experience, patients discharged at home are treated with oral antibiotic therapy and subsequent
follow-up at a Gastroenterological Unit. However, some studies demonstrate the possibility of
following patients at home without antibiotic therapy [48].

It is evident that acute diverticulitis is less and less a surgical disease. In fact, patients with
colic abscess can also benefit from non-invasive treatment based on medical therapy and possible
percutaneous drainage of the abscess. In our protocol, according to the literature, patients with an
abscess smaller than 4 cm are subjected to medical therapy only. Patients who have a stable clinical
condition and an abscess with a diameter greater than 4 cm, without the presence of air more than
5 cm away, are treated initially with percutaneous drainage and antibiotic therapy [22,33,41]. In the
case of failure, a colonic resection is performed while if it is successful, surgery can be scheduled by
reducing the colostomy rate.

In our protocol, patients suffering from high-risk grade 2A and 2B diverticulitis are subjected
to surgery if the conservative strategy has not been effective or practicable. In all grade 3 and grade
4 forms, patients undergo urgent surgery. Therefore, in the group of patients treated surgically there
are both patients who undergo emergency surgery and those who undergo scheduled surgery after the
failure of the conservative strategy. The type of intervention is established on the basis of the patient’s
clinical condition and on the basis of the intra-operative finding of the abdominal situation.

Depending on the general clinical condition, patients (in the low or medium risk class), even in
the presence of perforation with free air in the abdomen, can be conservatively treated with medical
therapy and possibly percutaneous drainage in order to subsequently plan an elective procedure,
avoiding ostomy packaging.

The mortality rate observed in our patients (5.8%), considering the small size of our sample,
coincides with literature data (mortality rate between 6.3% and 10%, from 6% in purulent diverticulitis
to 35% in stercoraceous perforation) [10,33,49,50].

The mean length of hospital stay in our patients is slightly higher than the literature data, with a
mean stay of 11 days compared to 8 days in other studies [51].

Adherence to our new diagnostic and therapeutic protocol was 96%, increasing homogeneity of
treatment among patients at the same stage and in comparable clinical conditions. According to our
results, the objective is therefore also to encourage further studies to confirm the effectiveness of this
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new classification and of this new protocol, in order to also evaluate the rates of disease recurrence.
One of the major limitations of our study is the small number of patients examined, due to the fact
that our department admitted almost exclusively patients with acute high-grade acute diverticulitis or
patients for whom the conservative treatment performed in medical departments was not successful.
Finally, it should be noted that frail patients were also included in our protocol and were evaluated
collegially (by anesthetists, surgeons, and internists) in order to establish the appropriateness of
emergency surgical treatment.

5. Conclusions

A multidisciplinary diagnostic protocol has been defined and made operational in our clinical
practice in order to guide physicians towards the best therapeutic diagnostic strategy for the patient
and to homogenize the care choices aimed at reducing mortality and morbidity linked to this pathology.
This protocol considers anatomic damage and severity of clinical condition.

It is important to follow a protocol to manage patients with acute diverticulitis by optimizing the
indications and timing of surgical treatment and therefore increasing the chances of successful outcome.
The high rate of adherence to the protocol shows that this is suitable even in an emergency setting.

More extensive and integrated studies, also in cooperation with gastroenterologists, could offer
additional data on the basis of larger samples.
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