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Abstract: Background and Objective: During the COVID-19 pandemic, health systems worldwide
made major changes to their organization, delaying diagnosis and treatment across a broad spectrum
of pathologies. Concerning surgery, there was an evident reduction in all elective and emergency
activities, particularly for benign pathologies such as acute diverticulitis, for which we have identified
a reduction in emergency room presentation with mild forms and an increase with more severe
forms. The aim of our review was to discover new data on emergency presentation for patients
with acute diverticulitis during the Covid-19 pandemic and their current management, and to define
a better methodology for surgical decision-making. Method: We conducted a scoping review on
25 trials, analyzing five points: reduced hospital access for patients with diverticulitis, the preferred
treatment for non-complicated diverticulitis, the role of CT scanning in primary evaluation and
percutaneous drainage as a treatment, and changes in surgical decision-making and preferred
treatment strategies for complicated diverticulitis. Results: We found a decrease in emergency access
for patients with diverticular disease, with an increased incidence of complicated diverticulitis. The
preferred treatment was conservative for non-complicated forms and in patients with COVID-related
pneumonia, percutaneous drainage for abscess, or with surgery delayed or reserved for diffuse
peritonitis or sepsis. Conclusion: During the COVID-19 pandemic we observed an increased number
of complicated forms of diverticulitis, while the total number decreased, possibly due to delay in
hospital or ambulatory presentation because of the fear of contracting COVID-19. We observed a
greater tendency to treat these more severe forms by conservative means or drainage. When surgery
was necessary, there was a preference for an open approach or a delayed operation.

Keywords: COVID-19; SARS-CoV-2; acute diverticulitis; diverticular disease; new management;

emergency room

1. Introduction

Towards the end of December 2019, the world became aware of the “Severe Acute
Respiratory Syndrome Coronavirus 2” infection, caused by a Coronavirus, when the epi-
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demic emerged for the first time in Wuhan, China and rapidly spread across the world [1].
The World Health Organization (WHO) declared the status of pandemic in March 2020.

Patients with COVID-19 exhibit a broad spectrum of clinical symptoms: flu-like
symptoms such as fever, fatigue, dry cough, shortness of breath, headache, chest tightness,
chest pain, and muscle pain; however, they also present with nausea, vomiting, and
diarrhea [2]. Due to the rapid and wide expansion of these patients throughout the world,
this infection severely strained the various health systems and often delayed the diagnosis
and treatment of other pathological conditions [3]. Concerning surgery, national health care
services commonly adopted a policy of deferring all elective surgeries and performing only
emergency procedures. In common clinical practice, COVID-19 infection has dramatically
reduced the number of patients undergoing emergency and elective surgery, and this
decrease was associated with a rise in delayed diagnoses [4].

This change is very important for some very common diseases, such as colonic diver-
ticular disease, which includes a broad spectrum of different conditions from diverticulosis
to acute diverticulitis, with a full spectrum of severity ranging from self-limiting infection
to abscess or fistula formation and free perforation [5-7]. Similar to COVID-19 (at least in
the beginning of the pandemic), the elderly are more commonly affected by diverticular
disease and they tend to have a worse prognosis [8].

This raises the question of whether there is a trend during the COVID-19 outbreak
toward increased frequency of late presentations to emergency departments as reported in
emergency surgery for secondary peritonitis [9].

The purpose of this review was to analyze the treatment of acute diverticulitis during
the COVID-19 pandemic, and to gain insights into potential pitfalls delaying the surgical
care of these patients.

2. Methods

Scoping reviews are a method for “reconnaissance to clarify working definitions and
conceptual boundaries of a topic or field” [10]. Since there is no universal scoping study
definition [11], in this review the O’Malley and Arksey methodological framework was
adopted: identifying the research question, searching for relevant studies, selecting studies,
charting the data, collating, summarizing, and reporting the results [12].

The protocol for this study was registered on PROSPERO, an international prospective
database for reviews, under the registration number CRD42020189947. The Protocol
states that the study addresses COVID-19 patients hospitalized for acute complicated
diverticulitis and their treatments identified with primary outcome of 30 day mortality.

The search for relevant studies was performed on PubMed, SCOPUS and on Web
of Science from March 2020 to January 2021. The PRISMA-ScR flow chart (Preferred
Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews)
was followed as SDC 1 [13].

The scoping review includes patients with acute left sided colonic diverticulitis.

For definition of uncomplicated and complicated diverticulitis we have referred to
Hinchey modified classification and, above all to the WSES classification [14]: uncom-
plicated is defined as an infection which involves only the colon, while complicated
diverticulitis is defined as an infectious process extending beyond the colon and which is
divided into four stages based on the extension of the infectious process:

- Uncomplicated: Diverticula, thickening of the wall, increased density of the peri-
colic fat
- Complicated

O 1A. Pericolic air bubbles or small amount of pericolic fluid without abscess
(within 5 cm from inflamed bowel segment)

1B. Abscess < 4cm

2A. Abscess > 4cm

2B. Distant gas (>5 cm from inflamed bowel segment)

3. Diffuse fluid without distant free gas

O 00O
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O 4. Diffuse fluid with distant free gas

The research question of this scoping review was “what is known about COVID-19
and acute colonic diverticulitis?” The search strategy was carried out using the following
keywords: “COVID-19”, “SARS-CoV-2”, “2019-nCoV”, “acute diverticulitis”, and “acute
colonic diverticulitis”, in various combinations with the Boolean operators “and”, “or”,
and “not”.

No language restriction was applied. When the same study group published the
articles and an overlap was found, only the most recent article was included, in order to
avoid data duplication. The PubMed function “related articles” was used to extend the
search. We also performed a hand-search of the bibliography of included studies to identify
other potentially eligible investigations.

We planned an analysis of grey literature, so we performed a search plan on google
and the results were included as “other source”.

Inclusion criteria included all types of articles (review, original article, letter, position
paper) on COVID-19 and acute colonic diverticulitis. All studies were independently
assessed for eligibility by two reviewers (RC and GB), and eventual controversies were
resolved by a consensus among the reviewers. Two authors (RC and GB) independently
extracted the following data: first author name, study design, country, sample size, objec-
tive, inclusion and exclusion criteria, and outcome measures. The identified studies were
summarized according to key themes based on similarities in their main intervention and
metrics. Unlike the methodology for a systematic review, the risk of bias evaluation of
included studies was not assessed.

For evaluation of the level of evidence of clinical recommendations in included docu-
ments, the authors rated each document using the Oxford CEBM levels of evidence [15].
No patient association/group or other stakeholders were involved in the design, conduct,
reporting or dissemination plans of this scoping review.

3. Results

The PRISMA flow chart and checklist for systematic review is shown in Figure 1. The
initial search produced 135 potentially relevant articles. After 85 articles were screened
for relevance of titles and abstracts, 50 full text articles were further assessed for eligibility
and 25 were excluded ( Supplementary Table S1); thus, 25 trials were included in the
review [16—40]. Their characteristics are reported in Tables 1-4.

Table 1. Included studies—Expert opinion.

Oxford Centre for Evidence-Based

Study Nation Year of Publication Type of Study Medicine: Levels of Evidence (March 2009)
Mariani et al. [16] Italy 2020 Expert opinion 5
Intercollegiate General Surgery Guidance [17] UK 2020 Expert opinion 5
American College of Surgeons [23] USA 2020 Expert opinion 5
Di Saverio et al. [24] Italy 2020 Expert opinion 5
Italian society of colorectal surgery [25] Italy 2020 Expert opinion 5
McBride et al. [26] Australia 2020 Expert opinion 5
Asociacion Espafiola de Cirujanos [27] Spain 2020 Expert opinion 5
Chew et al. [28] Singapore 2020 Expert opinion 5
Di Saverio et al. [29] Italy 2020 Expert opinion 5
De Simone et al. [30] Italy-France-UK 2020 Expert opinion 5
Asociacion Espafiola de Coloproctologia [31] Spain 2020 Expert opinion 5
Spinelli et al. [32] Ttaly 2020 Expert opinion 5
Alvarez Gallego et al. [33] Spain 2020 Expert opinion 5
Wexner et al. [34] USA 2020 Expert opinion 5
Parreira et al. [35] Brazil 2020 Expert opinion 5
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Figure 1. PRISMA flow diagram of study research.
Table 2. Included studies—Individual cohort study and case report.
. . Oxford Centre for Evidence-Based
Study Nation Year of Publication Type of Study Medicine: Levels of Evidence (March 2009)
Costanzi et al. [18] Ttaly 2020 4
Soriano et al. [19] USA 2021 Individual cohort study 2b
Gibson et al. [20] USA 2020 Individual cohort study 2b
Rosa et al. [21] Italy 2020 Individual cohort study 2b
Hussain et al. [22] UK 2020 Individual cohort study 2b
Zintsmaster et al. [36] USA 2020 Individual cohort study 2b
Patel et al. [37] USA 2020 4
McGuinness et al. [38] New Zealand 2021 Individual cohort study 2b
Hossain et al. [39] UK 2020 Individual cohort study 2b
Weissman et al. [40] USA 2020 4
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Table 3. Difference of procedures.
Spain Italy UK Italy Italy Spain Italy Singapore Italy USA
Asociacion Espafiola de Spinelli et al. Intg:;iogreglélﬁiinciral Di Saverio Di Saverio Alvarez Gallego cIct)?(l)lrir; tSa?Cslsiy:f Chew et al. De Simone Wexner [34]
Coloproctologia [27] [32] & Y[] ) etal. [24] etal. [29] [33] (5] sery [28] [30] -
. . 20 23 March 31 March . . . 29 April .
Published online March 2020 2020 27 March 2020 2020 7 April 2020 7 April 2020 14 April 2020 2020 30 April 2020 2 May 2020
Laparoscopi'c resection is NR Vs NR 5 5 NR 5 NR 5 NR
avoided
Laparoscopic lavage is avoided NR NR NR 5 5 NR NR NR NR NR
After colic resection, primary
anastomoses is avoided VS VS 5 5 5 NR NR 5 VS NR
The Hartmann procedure 'is NR 5 NR 5 5 4 NR NR Vs NR
better than the anastomosis
During laparoscopy,
intracorporeal anastomosis is 5 5 NR NR NR NR NR NR NR NR
better than extracorporeal
anastomosis
Open abdomen should be NR NR NR 5 5 NR NR NR NR NR

avoided in critical patients

VS: The Authors reported a contrary opinion.

Table 4. Epidemiology evaluation of acute diverticulitis during COVID-19 pandemic.

Treatment Soriano [19] Zintsmaster [36] Gibson [23] Rosa [21] McGuinness [38] Hussain [22] Hossain [39]
Population ‘?ggllglcs:)r;::(z a;e:)lzllzlsso(}f Patients evaluated with CT Patients evaluated with CT for Patients admitted in Patients admitted in emergency Patients admitted in Patients evaluated with CT
P diverticuﬁ tis) for AD AD emergency surgery unit surgery unit emergency surgery unit for AD
Diverticulitis with 11.7% of Duting the COVID-19
those patients presenting P o dp
with an associated abscess. : presented and were
During the same time in Decrease uncomplicated diagnosed with acute
Sienificantly decrease in 2019 many more CT diverticulitis cases dropped The prevalence of acute The prevalence of acute diverticulitis (decrease of
cigiverticuli}t]is episodes studies w}ilth newl significantly (p = 0.002) while diverticulitis was No difference in severity of diverticulitis was 51.4% than same period in
Results P y there was no significant significantly lower during Y significantly lower during 2019). A significantly

during pandemic
(p =0.004)

diagnosed diverticulitis
were obtained, and,
compared to 2020, less
than half the percentage of
those patients had an
associated abscess (4.4%).

difference in the number of
complicated diverticulitis cases
(p =0.09).

pandemic
(p = 0.004)

acute diverticulitis (p = 0.333)

pandemic
(p <0.05)

greater proportion
presented at a more
advanced stage and
required emergency
surgery, suggesting late
presentation
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In the analysis of the included studies, it was not possible to include data on 30-day
mortality or to explore the surgical and conservative treatments.

In the “stay-at-home” period, there was a decrease in hospital access for acute diverticulitis
episodes; however, the rate of associated abscess was unchanged or even increased.

During the COVID-19 pandemic, many patients with urgent health problems avoided
hospital access for clinical/radiological evaluations and treatments. For these reasons,
some patients presented late with more severe conditions. An analysis performed on
patients with diverticulitis who were evaluated at Virginia Mason Medical Center (Seattle,
WA, USA) showed a shift to lower outpatient and increased inpatient and Emergency
Department attendance (p < 0.01) [19]. At the same time, the incidence of associated
abscesses more than doubled compared to the incidence of abscesses during non-COVID
periods (11.7% vs. 4.4%, p < 0.01) [36], and the incidence of peritonitis (Hinchey III and IV)
was significantly higher (28.8% vs. 11.2%, p = 0.005) [22]. Another assessment performed at
the Department of Radiology of the University of Massachusetts Medical School reported
a reduction of uncomplicated diverticulitis (p = 0.002), while there was no significant
difference in the number of complicated diverticulitis cases (p = 0.09) [23]. The same
reduction of patients with acute diverticulitis was reported in some observational studies
of patients admitted at emergency surgery units in Italy [21], New Zealand [38], and the
UK [22].

The preferred treatment of acute diverticulitis (Hinchey I and II) during the COVID-19
pandemic was non-operative treatment, ideally in outpatient settings. In these patients, a
telephone follow-up is needed.

Recent recommendations and expert opinion suggest initially conservative manage-
ment of acute diverticulitis with or without antibiotics, based on CT findings [23-25,27].
In uncomplicated and/or mild abdominal conditions (e.g., uncomplicated or Hinchey
la diverticulitis), outpatient management and follow-up by telephone or virtually is sug-
gested [24,27]. In cases with significant abdominal abscesses, the treatment of choice should
be percutaneous drainage, reserving emergency surgery only for extreme cases (Table 5).

A CT scan remains the gold standard for diagnosis in cases of suspected diverticulitis, in
order to distinguish between mild and complicated forms. Percutaneous drainage has
assumed a primary role in diverticulitis with associated abscess formation.

Table 5. Preferred strategy for uncomplicated acute diverticulitis during COVID-19 pandemic.

American College of Di Saverio Italian Society of McBride Asociacion Espaiiola
Surgeons [23] et al. [24] Colorectal Surgery [28] et al. [26] de Cirujanos [31]
Non Operative Management is 5 5 5 5 5
preferred
Outpatient management is NR 5 NR NR 5
preferred
Telephone follow-up is preferred NR 5 NR NR 5

In patients with suspicion of complicated diverticulitis, expert opinion suggests per-
forming a CT scan evaluation to distinguish the source of diffuse peritonitis in patients with
or without sepsis [24,29]. According to international guidelines and statements [7,14,41,42],
there is a consensus that during the COVID-19 pandemic the initial treatment of hemody-
namically stable patients without diffuse peritonitis should take a non-operative approach.
In selected cases of associated abscess, percutaneous drainage can reduce the need for
emergency surgical treatment [24,29,30]; in the first phase of the COVID-19 pandemic, per-
cutaneous drainage as a bridge to a surgical approach was suggested for larger abdominal
abscesses [16,24,29,30].
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When surgery is requested, after an initial phase of confusion, the common opinion is
now to perform laparoscopic resection with primary anastomosis, except in cases of sepsis
or instability, in which open surgery is to be preferred.

In surgical decision-making (Tables 6 and 7), emergency surgery is suggested only
in patients with diffuse peritonitis or with septic shock [29,30]. In the first phase of
the COVID-19 pandemic, some experts suggested that open surgery was the preferred
abdominal access and laparoscopic access should have been avoided [16,24,29,30]; and
laparoscopic lavage was not recommended [24,29], nor was colonic resection with primary
anastomoses [17,24,28,29]. Hartmann's procedure was considered better than performing
an anastomosis [24,29,32,33]. Concerning these last two topics, different expert opinions
were reported; however, these did not consider that laparoscopic resection was to be
avoided [32], as well as colonic resection, and primary anastomoses [30-32]. Other dis-
cordant opinions were reported on Hartmann’s procedure being better than a primary
anastomosis [30].

Table 6. Decision making for complicated diverticulitis during the COVID-19 pandemic.

é:;leenza;f Chew Di Saverio Di Saverio De Simone Mariani
& etal. [28] etal. [24] etal. [29] [30] etal. [16]
Surgeons [23]
Pre-operative CT scan NR NR NR 5 NR NR
D1st1nguls}} patlents'w1tl"1 or without NR NR NR 5 NR NR
diffuse peritonitis
Distinguish patients with or without sepsis NR NR NR 5 NR NR
Initial non-operative approach in stable
patients without diffuse peritonitis NR NR > 5 5 4
Percutaneous dramage to reduce 5 5 5 5 5 4
emergency surgical treatment
Emergent surgery in patients w%th diffuse NR NR NR 5 5 NR
peritonitis or with sepsis
Open surgery is the best abdominal access NR NR 5 5 5 4
The aim of the surgical treatment is the NR NR 5 5 NR NR

source control of infection

Table 7. Decision making in surgical treatment for complicated colonic diverticulitis during the COVID-19 pandemic.

Intercollegiate Italian Society

Asociacion Espaiiola de Spinelli General Di Saverio Di Saverio Alvarez of Colorectal Chew De Simone Wexner
Coloproctologia [27] etal. [32] Surgery etal. [24] etal. [29] Gallego [33] Surgery [25] etal. [28] 301 [34]
Guidance [17] gery 12>

Laparoscopic resection is avoided NR Vs NR 5 5 NR 5 NR 5 NR

Laparoscopic lavage is avoided NR NR NR 5 5 NR NR NR NR NR

After colic resecfion, Rrimary Vs Vs 5 5 5 NR NR 5 Vs NR

anastomoses is avoided
The Hartmann procedure 1\ better NR 5 NR 5 5 4 NR NR Vs NR
than the anastomosis

During laparoscopy, intracorporeal

anastomosis is better than 5 5 NR NR NR NR NR NR NR NR

extracorporeal anastomosis
Open abdomen should be avoided NR NR NR 5 5 NR NR NR NR NR

in critical patients

VS: The Authors reported a contrary opinion.

In fact, the reported opinions on the previous topics are no longer accepted in common
clinical practice in non-COVID-19 patients.

When surgery is requested, the expert opinions is to perform, when possible, la-
paroscopic resection with primary anastomosis [24], except in cases of septic shock or
hemodynamic instability in which open surgery and a likely stoma are to be considered.

In patients with COVID-related pneumonia, the preferred strategy for peritonitis from
complicated diverticulitis is a non-operative treatment with the aim of delaying surgery.
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Very few studies investigated patients with COVID-related pneumonia in this set-
ting. Traditionally, the factors in favor of non-operative treatment are Hinchey I and II
diverticulitis, whereas failure of this approach favors operative treatment [35]. Costanzi
et al. described a case of acute perforated diverticulitis (mesenteric free fluid-gas collection
of 20 x 25 mm diameter and free intraperitoneal air) initially undergoing medical treat-
ment and postponing surgery; however, the patient underwent emergency surgery for
increased parasigmoid collection (up to 10 cm diameter). The surgical treatment was an
open Hartmann’s procedure [18].

Now, the consensus suggests undertaking a non-operative approach with antibiotics
alone when possible, and in case of abscess to consider percutaneous drainage. In this
scenario, surgery must be reserved for extreme conditions, including severe sepsis and/or
hemodynamically unstable patients, in which case open surgery is indicated [24,29].

Furthermore, the Italian, Spanish, and American colorectal societies agreed to indicate
a conservative initial approach and to delay surgery both in patient without COVID
pneumonia and in patients affected by SARS-CoV-2.

4. Discussion

Our scoping review aimed to analyze the changes in treatment of acute diverticulitis
during the COVID-19 pandemic.

During the pandemic, worldwide health care systems collapsed; most spaces were
converted into intensive care units, the medical and nursing staff were redistributed, and
much of elective and outpatient activity was canceled. In addition, the urgent activities
changed. Those that were affected more than others were related to surgical activity, not
only elective but also acute care surgery [4]. In addition, a very important decrease in
emergency room presentation was observed, likely due to the fear of infection, and an
increased number of “home deaths” was observed [43-45].

Moreover, higher morbidity was observed in patients undergoing acute care surgery
during the pandemic period, although there was no difference in mortality or reopera-
tion rate. A frequent trend in choosing more conservative therapies in order to avoid
hospitalization was also reported [45], as a decreased proportion of patients underwent
a laparoscopic approach. The preference in performing an open surgical approach could
be related to having more patients with a complicated course; however, an initial fear of
spreading COVID-19 infection with laparoscopic aerosols could also explain this shift [45].

Since there is evidence that postoperative pulmonary complications associated with
high mortality are observed in about 50% of patients with perioperative SARS-CoV-2
infection, postponing non-urgent procedures and promoting non-operative treatment to
delay or avoid the need for surgery should always be accurately considered [46].

A reorganization of emergency and elective colorectal surgery pathways during the
COVID-19 pandemic became necessary. For several conditions about which there was no
robust evidence in the literature, we have seen some controversy concerning the approach
to be adopted.

One of these diseases is colonic diverticular disease, with a variable spectrum from
asymptomatic diverticulosis to acute diverticulitis up to peritonitis and abscess forma-
tion [7]. Compared to previous years, during the COVID-19 pandemic we have observed
an increase in severe forms of diverticulitis in the emergency rooms [9], often with compli-
cations such as abdominal abscesses or purulent/fecal peritonitis [36,39].

Some scientific societies tried to define guidelines, especially of “good behavior’
for the surgeon, to be observed during the pandemic, for both emergency and elective
practice. The American College of Surgeons, the Italian Society of Colorectal Surgery, and
the Spanish Association of Surgeons tried to define some guidelines to reduce the risk of
COVID-19 infection in elective and urgent surgery during the pandemic. These guidelines
highlighted the need for testing of all patients [47,48], the correct use of personal protective
equipment, and erring towards conservative treatments in order to limit staff exposure and
to limit the generation of surgical aerosol and smoke, thereby reducing the risk to patients

7
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should they contract COVID-19 in the post-operative period. This led to an initial decrease
in the use of laparoscopy [23,25,27].

We have conducted a scoping review including 25 trials comprising patients with
acute left sided colonic diverticulitis. We could not conduct a true systematic review due to
the low levels of evidence in the small number of included cases.

We have taken into consideration five points:

- The first point analyzed was the relationship between the reduced presentation to
hospital during the COVID period and the presentation of more severe forms of
diverticulitis, in particular those accompanied by abscess formation. However, we
have found statistical significance in only one study, while in the others the incidence
of complicated forms was comparable to the previous period [19].

- Thesecond aspect reviewed was the preference of treatment. Recent recommendations
suggested a preferred initial conservative management with antibiotics or, in cases of
abscess, percutaneous drainage, with surgery reserved only for extreme cases.

- The third was, as expected, confirmation of CT scanning as the diagnostic gold
standard, along with a decrease in the number of CT scans conducted but an increased
number of cases of complicated diverticulitis documented [36]. We found an increase
in the use of percutaneous drainage as a therapeutic procedure rather than as a bridge
to surgery, and also in its use for larger abdominal abscesses [16].

- The fourth point analyzes the preferred type of operation in cases of diverticulitis
complicated by sepsis and when surgery was mandatory. In these cases, we found
considerable confusion; at the start of the pandemic, expert guidance suggested
avoiding laparoscopic approaches [16,24,30] and primary anastomoses [24], thus
favoring Hartmann’s procedure. However, these recommendations are no longer
accepted and expert indications are to perform, when possible, laparoscopic resection
with primary anastomosis [24].

Finally, we looked to address what types of procedure is appropriate in a patient with
complicated diverticulitis affected by COVID-related pneumonia; only one such report was
found, in which an open Hartmann’s procedure was conducted and no indications were
provided [18]. It is recognized that surgery should be avoided whenever possible in patients
with active COVID-19 infection. The Italian Society of Colorectal Surgery [25], as well as
the American and Spanish associations of surgeons, defined some guidelines for patients
with abdominal surgical pathology; in particular, for acute complicated diverticulitis
the indications should be tailored to the clinical manifestations. An initial conservative
approach with observation and antibiotic treatment has been recommended. Meanwhile,
in COVID-19 positive patients, open surgery may be preferred to laparoscopic surgery for
Hinchey 3 and 4 patients in order to avoid aerosolized contamination.

After our review we have concluded, point by point, that:

- Reduced access to emergency rooms and a large number of complicated forms of
diverticulitis in consequence was found in some hospitals, but not all.

- The preferred treatment of Hinchey I and II was conservative.

- CT scanning in the diagnostic process and percutaneous drainage in diverticulitis
complicated by an abscess increased in order to reduce surgical treatment.

- Emergency surgery was suggested only in patients with diffuse peritonitis or with
sepsis, and Hartmann’s procedure was preferred and recommended.

- In patients with COVID-related pneumonia, the preferred strategy for peritonitis
from complicated diverticulitis was non-operative treatment with the aim of delay-
ing surgery.

This scoping review on the management of acute colonic diverticulitis during the
COVID-19 pandemic attempted to analyze and summarize the current literature on the
topic. The literature on this topic is of low quality, with the first reports only published
in the first half of 2020. Most papers and opinions do not exceed level four evidence, and
consist primarily of level five. Furthermore, some of the included papers present conflicting
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information, showing the development and changing of knowledge about how to work
with COVID-19 during the early months of the pandemic.

For all of these reasons, we have conducted a scoping review instead of a systematic
review, aware that this work is indicative and initial; however, the coming months and
years will require more in-depth work, with much higher numbers in terms of patients
and articles.

5. Conclusions

During the COVID-19 pandemic there was a clear reduction in patient presentation to
emergency departments, especially for thoracic-abdominal problems, and an increase in
complicated forms arriving to hospitals in poor condition. Given this scenario, we analyzed
the fate of patients affected by diverticular disease and found that, while the total number
of visits for diverticular disease decreased, the number of complicated forms increased.
This could be related to the aforementioned late presentation in the emergency room or
due to delays in seeking medical help earlier in the course of the disease, probably due to
fear of contracting COVID-19. Most of these forms were treated by conservative means or
with percutaneous drainage, and we noticed that in cases needing surgery there was an
indicated preference for an open approach and an avoidance of anastomoses.
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.3390/medicina57101127/s1. Table S1: Excluded full texts (not reported data about acute diverticulitis).

Author Contributions: All Authors contributed equally. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding,.

Institutional Review Board Statement: The protocol for this study was registered on PROSPERO
with registration number CRD42020189947.

Informed Consent Statement: Not applicable.

Data Availability Statement: All data are available on PubMed, SCOPUS and on Web of Science
and are reported in the attached tables.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Huang, C.; Wang, Y; Li, X.; Ren, L.; Zhao, J.; Hu, Y.; Zhang, L.; Fan, G.; Xu, J.; Gu, X.; et al. Clinical Features of Patients Infected
With 2019 Novel Coronavirus in Wuhan, China. Lancet 2020, 395, 497-506. [CrossRef]

2. Hokello, J.; Sharma, A.L.; Shukla, G.C.; Tyagi, M. A Narrative Review on the Basic and Clinical Aspects of the Novel SARS-CoV-2,
the Etiologic Agent of COVID-19. Ann. Transl. Med. 2020, 8, 1686. [CrossRef] [PubMed]

3.  Chang, AY,; Cullen, M.R.; Harrington, R.A.; Barry, M. The Impact of Novel Coronavirus COVID-19 on Noncommunicable
Disease Patients and Health Systems: A Review. ]. Intern. Med. 2021, 289, 450-462. [CrossRef] [PubMed]

4. Reichert, M.; Sartelli, M.; Weigand, M. A.; Doppstadt, C.; Hecker, M.; Reinisch-Liese, A.; Bender, F.; Askevold, I.; Padberg, W.;
Coccolini, F,; et al. WSES COVID-19 Emergency Surgery Survey Collaboration Group. Impact of the SARS-CoV-2 Pandemic on
Emergency Surgery Services—A Multi-National Survey among WSES Members. World J. Emerg. Surg. 2020, 15, 64. [CrossRef]

5.  Cuomo, R.; Barbara, G.; Pace, E.; Annese, V.; Bassotti, G.; Binda, G.A.; Casetti, T.; Colecchia, A.; Festi, D.; Fiocca, R.; et al.
Italian Consensus Conference for Colonic Diverticulosis and Diverticular Disease. United Eur. Gastroenterol. |. 2014, 2, 413—-442.
[CrossRef]

6.  Tursi, A.; Brandimarte, G.; Di Mario, F; Lanas, A.; Scarpignato, C.; Bafutto, M.; Barbara, G.; Bassotti, G.; Binda, G.A.;
Biondi, A.; et al. International Consensus on Diverticulosis and Diverticular Disease. Statements from the 3rd International
Symposium on Diverticular Disease. J. Gastrointest. Liver Dis. 2019, 28, 57-66. [CrossRef]

7. Schultz, ] K.; Azhar, N.; Binda, G.A.; Barbara, G.; Biondo, S.; Boermeester, M.A.; Chabok, A.; Consten, E.C.J.; Van Dijk, S.T.;
Johanssen, A.; et al. European Society of Coloproctology: Guidelines for the Management of Diverticular Disease of the Colon.
Color. Dis. 2020, 22, 5-28. [CrossRef]

8. Dumic, L; Nordin, T.; Jecmenica, M.; Stojkovic Lalosevic, M.; Milosavljevic, T.; Milovanovic, T. Gastrointestinal Tract Disorders in

Older Age. Can. ]. Gastroenterol. Hepatol. 2019, 2019, 6757524. [CrossRef]


https://www.mdpi.com/article/10.3390/medicina57101127/s1
https://www.mdpi.com/article/10.3390/medicina57101127/s1
http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.21037/atm-20-5272
http://www.ncbi.nlm.nih.gov/pubmed/33490198
http://doi.org/10.1111/joim.13184
http://www.ncbi.nlm.nih.gov/pubmed/33020988
http://doi.org/10.1186/s13017-020-00341-0
http://doi.org/10.1177/2050640614547068
http://doi.org/10.15403/jgld-562
http://doi.org/10.1111/codi.15140
http://doi.org/10.1155/2019/6757524

Medicina 2021, 57,1127 11 of 12

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Fallani, G.; Lombardi, R.; Masetti, M.; Chisari, M.; Zanini, N.; Cattaneo, G.M.; Filosa, M.; Zanzi, F.; Guerra, E.; Bonilauri, S.; et al.
Urgent and Emergency Surgery for Secondary Peritonitis During The COVID-19 Outbreak: An Unseen Burden of a Healthcare
Crisis. Updat. Surg. 2021, 73, 753-762. [CrossRef]

Peters, M.D.; Godfrey, C.M.; Khalil, H.; McInerney, P; Parker, D.; Soares, C.B. Guidance for Conducting Systematic Scoping
Reviews. Int. |. Evid. Based Health. 2015, 13, 141-146. [CrossRef]

Levac, D.; Colquhoun, H.; O’Brien, K.K. Scoping Studies: Advancing the Methodology. Implement. Sci. 2010, 5, 69. [CrossRef]
Arksey, H.; O’'Malley, L. Scoping Studies: Towards a Methodological Framework. Int. |. Soc. Res. Methodol. 2005, 8, 19-32.
[CrossRef]

Tricco, A.C,; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.; et al.
PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467—473. [CrossRef]
Sartelli, M.; Weber, D.G.; Kluger, Y.; Ansaloni, L.; Coccolini, E; Abu-Zidan, F; Augustin, G.; Ben-Ishay, O.; Biffl, W.L.; Bouliaris, K.; et al.
2020 Update of the WSES Guidelines for the Management of Acute Colonic Diverticulitis in the Emergency Setting. World . Emerg. Surg.
2020, 15, 32. [CrossRef]

OCEBM Levels of Evidence Working Group. The Oxford Levels of Evidence 2. 2011. Available online: https://www.cebm.ox.ac.
uk /resources/levels-of-evidence/ocebm-levels-of-evidence (accessed on 11 February 2021).

Mariani, N.M.; Ceretti, A.P; Fedele, V.; Barabino, M.; Nicastro, V.; Giovenzana, M.; Scifo, G.; De Nicola, E.; Opocher, E. Surgical
Strategy During the COVID-19 Pandemic in a University Metropolitan Hospital in Milan, Italy. World |. Surg. 2020, 44, 2471-2476.
[CrossRef]

Intercollegiate General Surgery Guidance. COVID-19 UPDATE. Available online: https://www.rcsed.ac.uk/news-public-affairs/
news/2020/march/intercollegiate-general-surgery-guidance-on-covid-19-update (accessed on 15 June 2020).

Costanzi, A.; Monteleone, M.; Confalonieri, M.; Colletti, G.; Frattaruolo, C.; Magni, C.; Corizia, L.; Fingerhut, A. COVID-19 and
Acute Perforated Diverticulitis: Management and Surgical Timing. Minerva Chir. 2020, 75, 468-470. [CrossRef]

Soriano, C.; Kaplan, J.A.; Law, ].K.; Williams, B.L.; Blackmore, C.C.; Simianu, V.V. The Immediate, Hospital-Level Impact of
Stay-at-Home Order on Diverticulitis Burden. J. Gastrointest. Surg. 2021, 25, 533-535. [CrossRef]

Gibson, A.L.; Chen, B.Y.; Rosen, M.P,; Paez, S.N.; Lo, H.S. Impact of the COVID-19 Pandemic on Emergency Department CT for
Suspected Diverticulitis. Emerg. Radiol. 2020, 27, 773-780. [CrossRef]

Rosa, E; Covino, M.; Sabia, L.; Quero, G.; Fiorillo, C.; Cozza, V.; Sganga, G.; Gasbarrini, A.; Franceschi, E.; Alfieri, S. Surgical
Emergencies during SARS-CoV-2 Pandemic Lockdown: What Happened? Eur. Rev. Med. Pharm. Sci. 2020, 24, 11919-11925.
Hussain, A.; Manejula, O.; Ghosh, A.; Shuaib, S.; Soliman, H.; Hafeez, R.; El-Hasani, S. Impact of COVID-19 on Emergency. Gen.
Surg. 2020, 8, 120-124. [CrossRef]

American College of Surgeons (ACS). COVID 19: Elective Case Triage Guidelines for Surgical Care. Available online: https:
/ /www.facs.org/covid-19/clinical-guidance/elective-case (accessed on 13 June 2020).

Di Saverio, S.; Khan, M.; Pata, E; Ietto, G.; De Simone, B.; Zani, E.; Carcano, G. Laparoscopy at All Costs? Not Now During
COVID-19 Outbreak and Not for Acute Care Surgery and Emergency Colorectal Surgery: A Practical Algorithm from a Hub
Tertiary Teaching Hospital in Northern Lombardy;, Italy. J. Trauma Acute Care Surg. 2020, 88, 715-718. [CrossRef]

Gallo, G.; La Torre, M.; Pietroletti, R.; Bianco, F,; Altomare, D.F; Pucciarelli, S.; Gagliardi, G.; Perinotti, R. Italian Society of
Colorectal Surgery Recommendations for Good Clinical Practice in Colorectal Surgery during the Novel Coronavirus Pandemic.
Tech. Coloproctol. 2020, 24, 501-505. [CrossRef]

McBride, K.E.; Brown, K.G.M.; Fisher, O.M,; Steffens, D.; Yeo, D.A.; Koh, C.E. Impact of the COVID-19 Pandemic on Surgical
Services: Early Experiences at a Nominated COVID-19 Centre. ANZ ]. Surg. 2020, 90, 663—-665. [CrossRef]

Aranda-Narvaez, ] M.,; Tallén-Aguilar, L.; Pareja-Ciurd, F.; Martin-Martin, G.; Gonzalez-Sanchez, A.].; Rey-Simé, I.; Tamayo-
Medel, G.; Yanez-Benitez, C.; Costa-Navarro, D.; Montéon-Condoén, S.; et al. Atencién de la urgencia quirdrgica durante la
pandemia COVID-19. Recomendaciones de la Asociacion Espafiola de Cirujanos [Emergency surgery and trauma care during
COVID-19 pandemic. Recommendations of the Spanish Association of Surgeons]. Cirugia Espafiola 2020, 98, 433-441. [CrossRef]
Chew, M.; Tan, W.; Ng, C.; Ng, K. Deeply Reconsidering Elective Surgery: Worldwide Concerns Regarding Colorectal Surgery in
a COVID-19 Pandemic and a Singapore Perspective. Singap. Med. |. 2020, 61, 509-511. [CrossRef]

Di Saverio, S.; Pata, F; Gallo, G.; Carrano, E; Scorza, A.; Sileri, P.; Smart, N.; Spinelli, A.; Pellino, G. Coronavirus Pandemic and
Colorectal Surgery: Practical Advice Based on the Italian Experience. Colorectal Dis. 2020, 22, 625-634. [CrossRef]

De Simone, B.; Chouillard, E.; Di Saverio, S.; Pagani, L.; Sartelli, M.; Biffl, W.L.; Coccolini, F; Pieri, A.; Khan, M.; Borzellino, G.; et al.
Emergency Surgery During the COVID-19 Pandemic: What You Need to Know for Practice. Ann. R. Coll. Surg. Engl. 2020, 102,
323-332. [CrossRef]

Segura-Sampedro, J.J.; Reyes, M.L.; Garcia-Granero, A.; de la Portilla, F. Recomendaciones de Actuacion Patologia Colorrectal
de la AECP ante COVID-19. Available online: https://aecp-es.org/images/site/slider /Recomendaciones_de_actuacion_ante_
COVID.pdf (accessed on 15 June 2020).

Spinelli, A.; Pellino, G. COVID-19 Pandemic: Perspectives on an Unfolding Crisis. BJS 2020, 107, 785-787. [CrossRef]

Alvarez Gallego, M.; Gortazar de Las Casas, S.; Pascual Miguelanez, I.; Rubio-Pérez, I.; Barragan Serrano, C.; Alvarez Pefia, E.;
Diaz Dominguez, J. SARS-CoV-2 Pandemic on the Activity and Professionals of a General Surgery and Digestive Surgery Service
in a Tertiary Hospital. Cirugia Espafiola 2020, 98, 320-327. [CrossRef]


http://doi.org/10.1007/s13304-020-00943-y
http://doi.org/10.1097/XEB.0000000000000050
http://doi.org/10.1186/1748-5908-5-69
http://doi.org/10.1080/1364557032000119616
http://doi.org/10.7326/M18-0850
http://doi.org/10.1186/s13017-020-00313-4
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
http://doi.org/10.1007/s00268-020-05595-y
https://www.rcsed.ac.uk/news-public-affairs/news/2020/march/intercollegiate-general-surgery-guidance-on-covid-19-update
https://www.rcsed.ac.uk/news-public-affairs/news/2020/march/intercollegiate-general-surgery-guidance-on-covid-19-update
http://doi.org/10.23736/S0026-4733.20.08487-4
http://doi.org/10.1007/s11605-020-04798-x
http://doi.org/10.1007/s10140-020-01865-3
http://doi.org/10.30476/ACRR.2020.88275.1064
https://www.facs.org/covid-19/clinical-guidance/elective-case
https://www.facs.org/covid-19/clinical-guidance/elective-case
http://doi.org/10.1097/TA.0000000000002727
http://doi.org/10.1007/s10151-020-02209-6
http://doi.org/10.1111/ans.15900
http://doi.org/10.1016/j.ciresp.2020.04.031
http://doi.org/10.11622/smedj.2020070
http://doi.org/10.1111/codi.15056
http://doi.org/10.1308/rcsann.2020.0097
https://aecp-es.org/images/site/slider/Recomendaciones_de_actuacion_ante_COVID.pdf
https://aecp-es.org/images/site/slider/Recomendaciones_de_actuacion_ante_COVID.pdf
http://doi.org/10.1002/bjs.11627
http://doi.org/10.1016/j.ciresp.2020.04.001

Medicina 2021, 57,1127 12 of 12

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Wexner, S.D.; Cortés-Guiral, D.; Gilshtein, H.; Kent, I.; Reymond, M.A. COVID-19: Impact on Colorectal Surgery. Colorectal Dis.
2020, 22, 635-640. [CrossRef]

Parreira, ].G.; De Campos, T.; Antunes, PD.S.L.; Perlingeiro, ].A.G.; Assef, ].C. Management of Non Traumatic Surgical Emergen-
cies during the COVID-19. Pandemia 2020, 47, €20202614. [CrossRef] [PubMed]

Zintsmaster, M.P.; Myers, D.T. Patients Avoided Important Care During the Early Weeks of the Coronavirus Pandemic: Divertic-
ulitis Patients were More Likely to Present with an Abscess on CT. Emerg. Radiol. 2021, 28, 279-282. [CrossRef] [PubMed]

Patel, P; Phan, E.; Pona, A.; Mao, Y. MSc2 51625 Acute Perforated Diverticulitis as a Potential Complication of SARS-CoV-2
(COVID-19). Am. |. Gastroenterol. 2020, 115, S834. [CrossRef]

McGuinness, M.].; Harmston, C. The Effect of National Public Health Interventions for COVID-19 on Emergency General Surgery
in Northland, New Zealand. ANZ J. Surg. 2021, 91, 329-334. [CrossRef]

Hossain, N.; Naidu, V.; Hosny, S.; Khalifa, M.; Mathur, P.; Al Whouhayb, M. Hospital Presentations of Acute Diverticulitis During
COVID-19 Pandemic may be More Likely to Require Surgery due to Increased Severity: A Single-Centre Experience. Am. Surg. 2020.
[CrossRef]

Weissman, S.; Belyayeva, A.; Sharma, S.; Aziz, M.; Elias, S.; Tabibian, ].H. SARS-CoV-2 and Acute Diverticulitis: The Expanding
Gastrointestinal Manifestations of COVID-19 Infection. J. Transl. Intern. Med. 2021, 9, 43-51. [CrossRef]

Hall, J.; Hardiman, K.; Lee, S.; Lightner, A.; Stocchi, L.; Paquette, .M.; Steele, S.R.; Feingold, D.L.; Prepared on Behalf of the
Clinical Practice Guidelines Committee of the American Society of Colon and Rectal Surgeons the American Society of Colon and
Rectal Surgeons. Clinical Practice Guidelines for the Treatment of Left-Sided Colonic Diverticulitis. Dis. Colon Rectum 2020, 63,
728-747. [CrossRef]

Nascimbeni, R.; Amato, A.; Cirocchi, R.; Serventi, A.; Laghi, A.; Bellini, M.; Tellan, G.; Zago, M.; Scarpignato, C.; Binda, G.A.
Management of Perforated Diverticulitis with Generalized Peritonitis. A Multidisciplinary Review and Position Paper. Tech.
Coloproctol. 2021, 25, 153-165. [CrossRef]

Cusack, D.A. COVID-19 Pandemic: Coroner’s Database of Death Inquiries with Clinical Epidemiology and Total and Excess
Mortality Analyses in the District of Kildare March to June 2020. J. Forensic Leg. Med. 2020, 76, 102072. [CrossRef]

Fallon, C.K.; Kilbride, M.K. Dying at Home of Covid-19: Meeting the Need for Home-Based Care. Prev. Med. 2021, 145, 106409.
[CrossRef]

Cano-Valderrama, O.; Morales, X.; Ferrigni, C.J.; Martin-Antona, E.; Turrado, V.; Garcia, A.; Cufiarro-Lépez, Y.; Zarain-Obrador,
L.; Duran-Poveda, M.; Balibrea, ].M.; et al. Acute Care Surgery during the COVID-19 Pandemic in Spain: Changes in Volume,
Causes and Complications. A Multicentre Retrospective Cohort Study. Int. J. Surg. 2020, 80, 157-161. [CrossRef]

COVIDSurg Collaborative. Mortality and Pulmonary Complications in Patients Undergoing Surgery with Perioperative SARS-
CoV-2 Infection: An International Cohort Study. Lancet 2020, 396, 27-38. [CrossRef]

Bellato, V.; Konishi, T.; Pellino, G.; An, Y.; Piciocchi, A.; Sensi, B.; Siragusa, L.; Khanna, K.; Pirozzi, B.; Franceschilli, M.; et al.
Impact of Asymptomatic COVID-19 Patients in Global Surgical Practice During the COVID-19 Pandemic. BJS 2020, 107, e364-e365.
[CrossRef]

Bellato, V.; Konishi, T.; Pellino, G.; An, Y.; Piciocchi, A.; Sensi, B.; Siragusa, L.; Khanna, K.; Pirozzi, B.M.; Franceschilli, M.; et al.
Screening Policies, Preventive Measures and In-Hospital Infection of COVID-19 in Global Surgical Practices. J. Glob. Health 2020,
10, 020507. [CrossRef]


http://doi.org/10.1111/codi.15112
http://doi.org/10.1590/0100-6991e-20202614
http://www.ncbi.nlm.nih.gov/pubmed/32638911
http://doi.org/10.1007/s10140-020-01854-6
http://www.ncbi.nlm.nih.gov/pubmed/32979139
http://doi.org/10.14309/01.ajg.0000708548.90106.60
http://doi.org/10.1111/ans.16562
http://doi.org/10.1177/0003134820982560
http://doi.org/10.2478/jtim-2021-0019
http://doi.org/10.1097/DCR.0000000000001679
http://doi.org/10.1007/s10151-020-02346-y
http://doi.org/10.1016/j.jflm.2020.102072
http://doi.org/10.1016/j.ypmed.2020.106409
http://doi.org/10.1016/j.ijsu.2020.07.002
http://doi.org/10.1016/S0140-6736(20)31182-X
http://doi.org/10.1002/bjs.11800
http://doi.org/10.7189/jogh.10.020507

	Introduction 
	Methods 
	Results 
	Discussion 
	Conclusions 
	References

