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Abstract
Background The spread of the SARS-CoV2 virus, which causes COVID-19 disease, profoundly impacted the surgical community. Recommendations have been published to manage patients needing surgery during the COVID-19 pandemic. This
survey, under the aegis of the Italian Society of Endoscopic Surgery, aims to analyze how Italian surgeons have changed
their practice during the pandemic.
Methods The authors designed an online survey that was circulated for completion to the Italian departments of general
surgery registered in the Italian Ministry of Health database in December 2020. Questions were divided into three sections:
hospital organization, screening policies, and safety profile of the surgical operation. The investigation periods were divided
into the Italian pandemic phases I (March–May 2020), II (June–September 2020), and III (October–December 2020).
Results Of 447 invited departments, 226 answered the survey. Most hospitals were treating both COVID-19-positive and
-negative patients. The reduction in effective beds dedicated to surgical activity was significant, affecting 59% of the responding units. 12.4% of the respondents in phase I, 2.6% in phase II, and 7.7% in phase III reported that their surgical unit had
been closed. 51.4%, 23.5%, and 47.8% of the respondents had at least one colleague reassigned to non-surgical COVID-19
activities during the three phases. There has been a reduction in elective (> 200 procedures: 2.1%, 20.6% and 9.9% in the
three phases, respectively) and emergency (< 20 procedures: 43.3%, 27.1%, 36.5% in the three phases, respectively) surgical activity. The use of laparoscopy also had a setback in phase I (25.8% performed less than 20% of elective procedures
through laparoscopy). 60.6% of the respondents used a smoke evacuation device during laparoscopy in phase I, 61.6% in
phase II, and 64.2% in phase III. Almost all responders (82.8% vs. 93.2% vs. 92.7%) in each analyzed period did not modify
or reduce the use of high-energy devices.
Conclusion This survey offers three faithful snapshots of how the surgical community has reacted to the COVID-19 pandemic
during its three phases. The significant reduction in surgical activity indicates that better health policies and more evidencebased guidelines are needed to make up for lost time and surgery not performed during the pandemic.
Keywords Survey · Laparoscopic surgery · COVID-19 · Elective surgery · Emergency surgery
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Introduction

Methods

The spread of the COVID-19 pandemic has affected 219
countries worldwide, with over 88 million reported cases
and over 1.9 million deaths globally [1].
The constant increase in the number of patients requiring treatment for the SARS-CoV2 infection represents a
challenge for every national health system and, in some
cases, could represent their breaking point. In emergency
settings, resources must be concentrated and used rationally to handle the pandemic and continue handling the
pre-existing diseases. In this context, most surgical departments have been forced to reschedule their activity, giving
priority to urgent/emergent surgical cases and non-deferrable oncological cases [2, 3].
COVID-19 patients may potentially expose healthcare
providers to the risk of contamination during surgical and
anesthetic procedures [4], and positivity cases and some
deaths are already occurring among health workers [5, 6].
In this scenario, the surgical community had been pushed
to rapidly understand how to deal with the virus’s presence
and organize the gradual resumption of surgical activity
[7].
Many scientific surgical societies [8–10] have published
recommendations on the best practices to be followed in
managing suspected or confirmed COVID-19 in surgical
patients. In addition to general recommendations for all
healthcare workers, such as the adoption of appropriate
Personal Protective Equipment (PPE) and screening tests,
there are also technical indications that affected the organization of the operating rooms and impacted the surgical
technique itself, as some advice about the use of Minimally Invasive Surgery (MIS), the use of smoke evacuator
devices (SEDs) and high-energy devices (HEDs) has been
released.
Italy has been the first Western country in which the
COVID-19 pandemic has spread and the one with the
highest number of deaths in Europe. Nine months after
the first cases of COVID-19 infection were reported in our
country, and during the current second wave of the pandemic, it seems useful to analyze how the surgical community has responded to the pandemic crisis.
With the present national survey, we aim to analyze how
the spread of COVID-19 has affected elective and emergency surgical activity in Italy, how the surgical patients’
screening policies have changed, and what behaviors Italian surgeons have put in place to protect himself/herself.

The steering committee of the CLOUD19 study (UB, SC,
MP, AA, AS, FA) promoted, under the aegis of the Italian Society of Endoscopic Surgery, a web-based survey
to investigate the changes in surgical behaviors during
the COVID-19 pandemic reported by surgeons working
in general surgery units across Italy. Participation in the
survey remained voluntary, as no incentives were offered
to participants. All parts of the study and the present
manuscript have been checked and presented according to
the E-Surveys Checklist for Reporting Results of Internet
(CHERRIES) [11].

13

Questionnaire development
The study steering committee developed the questionnaire
using remote brainstorming after identifying the questions to
include. The technical functionality of the electronic questionnaire was tested before the invitations were sent to the potential
participants. Once an agreement was reached, the questionnaire was completed using Google Form (Google LLC, Mountain View, California US).
The questionnaire included 56 questions that assessed the
changes in surgical behaviors during the COVID-19 pandemic
and consisted of three sections:
Section 1. Hospital organization: 34 questions
Section 2. Screening policies: 6 questions
Section 3. The safety profile of surgical operation: 16 questions
The investigation periods, as reported by the Istituto Superiore di Sanità (National Institute of Health) of the Italian Health
Ministry [12], were:
Phase 1: from March to May 2020 (which corresponds to
the first pandemic wave in Italy)
Phase 2: from June to September 2020
Phase 3: from October to December 2020 (which corresponds to the second pandemic wave in Italy)
Only closed-ended questions were used. The steering committee decided to use ranges of predetermined percentages
to allow a more accessible aggregation of the data collected.
Responses were single or multiple choice. All questions were
set as mandatory fields. The estimated mean time to complete
the survey was 20 min.
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Study circulation and data handling
On December 1, 2020, the questionnaire was available
online and opened for completion until December 31, 2020.
The link (https  : //docs.googl  e .com/forms  / d/e/1FAIp
QLSf0  L nqZo  U ziu5  E SCO4  D rIgN  g 0LjE  - 6SzBL  n i7BM
aQV0cbK4cA/closedform) was circulated through personal
email invitations to the chiefs of all the 447 Italian surgical
departments registered in the list of the Italian Ministry of
Health. The survey was restricted to one delegate per surgical unit, as the study aimed to define the changes in surgical
behaviors during the three different phases of the COVID-19
pandemic within the Italian departments of surgery, rather
than the attitude of the single surgeon. The link to complete
the questionnaire was also always available in the area of the
SICE website (https: //siceit alia. com), a website dedicated to
the dissemination of updates on scientific research regarding
MIS and surgical innovations, mainly visited by surgeons
with a particular interest in laparoscopic and minimally invasive techniques. Baseline information on respondents and
names and locations of surgical units were stored with the
questionnaire.
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Two members of the steering committee (MP and SC)
downloaded the survey results and shared them with the
other members to analyze and discuss the data.

Statistical analysis
Categorical variables were reported using counts and percentages. Data from the survey were compared using 5 × 3
contingency tables and analyzed using the χ2 test. P < 0.050
was considered statistically significant. SPSS® version 22
(IBM, Armonk, New York, USA) was used for the statistical analysis.

Results
The survey took place between December 1st and 31st. A
total of 226 surgical departments, out of the 447 invited,
took part in the survey. Respondents come from all 20 Italian regions: 116 (51.2%) were from northern regions, 35
(15.6%) from central regions, and 75 (33.2%) from the
South.

Fig. 1  a Type of Hospital (Teaching hospital/Non-teaching hospital); b Type of Hospital (Hub hospital/Spoke Hospital); c Type of Hospital
(Public hospital/Private hospital/Contract clinic); d Beds of the surgical department
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Geographical distribution and hospital characteristics of
surveyed surgery departments are shown in Fig. 1 (Supplementary Digital Content_Table1).

Hospitals’ organization in Italy
during the three phases of the COVID‑19
pandemic
Configuration of surgical wards
During all three pandemic phases, most Italian hospitals had
a mixed configuration in the management of both COVID19-positive and COVID-19-negative patients, with an
increasing trend in such arrangement (70.4% vs. 76.8% vs.
77.4%). During phase I of the pandemic, 9.4% of respondents reported working in a hospital entirely dedicated to
COVID-19-positive patients’ care. This percentage almost
halved in phase II and III (5.2%). The percentage of hospitals
dedicated entirely to the care of COVID-19-negative patients
decreased through the three study periods (from 20.2% in
phase I to 18.0% in phase II and III) (Fig. 2).

Surgical activity
Almost half of the respondents (47.6%) worked in a surgical department with 20–30 beds in the pre-pandemic era. A
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reduction in the surgical departments’ activity was reported
in phase I: 57.9% of the respondents had < 20 effective beds
dedicated to the surgical activity, and 11.9% of the respondents stated that their surgical department had been closed.
A partial recovery was noted in phase II, with only 2.6% of
departments that remained closed. This percentage raised
again in phase II when 7.7% of the respondents stated their
department’s closure. In phase II, 46.8% of the respondents
had < 20 effective beds dedicated to the surgical activity, but
in phase III, the percentage increased again to 55.4%. The
20–30 beds range decreased to 22.4% in phase I, increased
to 39.4% in phase II and decreased to 30.0% in phase III
(Fig. 2).

Elective and emergency surgery
We reported a reduction in terms of surgical activity, both
in elective and emergency settings. In phase I, 29.2% of
respondents reported having done < 20 elective procedures. There was a gradual return to pre-pandemic conditions in phase II when the range < 20 dropped to 10.3%.
Nevertheless, in phase III, surgical activity decreased
again, as demonstrated by the fact that the range < 20
rose again to 18.3%. The recovery of surgical activity
in phase II was also demonstrated by the fact that the
range > 200 procedures rose to 20.6%. In phase III, we

Fig. 2  a Type of Hospital during the COVID-19 pandemic; b Effective beds dedicated to surgical activity during the COVID-19 pandemic

13

Updates in Surgery (2021) 73:731–744

report a tendency to slow down again the activity, as the
range > 200 has stopped at 9.9%, while the intermediate
ranges stabilize.
Regarding emergency surgery, 43.3% of respondents
stated that they performed < 20 emergency procedures in
phase I. There was a resumption of the emergency surgical activity in phase II, as the range < 20 decreased to
27.1%. In phase III, again, there was a decrease in emergency surgical activity (range < 20 = 36.5%) (Fig. 3) (Supplementary Digital Content_Table2).

Laparoscopic surgery
Regarding elective laparoscopic procedures, 25.8% of
respondents declared that they performed laparoscopy
in less than 20% of the total of elective operations in
phase I. In Phase II, the range < 20% was halved to 12.4%,
only to recover in phase III, with 19.3%. A similar trend
emerged for the use of laparoscopy in emergency surgery, with 44.6% of respondents that used laparoscopy
in an emergency setting in < 20% of cases. In phase II,
40.7% of answers were in the range 20–50%, whereas,
in phase III, 36.1% of respondents performed < 20% of
emergency operations with a laparoscopic technique, and
34.7% was in the 20–50% range (Fig. 4) (Supplementary
Digital Content_Table3).
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Reassignment of surgical staff
We reported a significant trend towards the reassignment of
surgical staff to non-surgical COVID-19 activities in phase
I: > 50% of the Italian surgical departments had at least
one surgeon assigned to non-surgical activities. The range
1–20% was the one with the highest percentage (25.2%).
In phase II, the scenario improved since it was seen that
only 23.5% of the surgical departments had a staff member
reassigned, with the range 1–20% that dropped to 15.5%. In
phase III, the scenario is again worrying, as 48% of departments have at least one surgeon reassigned to non-surgical
COVID-19 activities (Fig. 5).

COVID‑19‑positive surgeons
The number of COVID-19 cases among surgeons was not
negligible: in phase I, 25.6% of the departments had > 5% of
surgeons who tested positive for the virus, and in phase III,
31.4% of the departments had > 5% of COVID-19-positive
surgeons (Fig. 5) (Supplementary Digital Content_Table4).

Operated COVID‑19‑positive patients
Regarding the treatment of COVID-19-positive patients, most
of the departments in the three pandemic phases found themselves having to operate < 10 COVID-19-positive patients for

Fig. 3  a Elective surgical procedure during the COVID-19 pandemic; b Emergency surgical procedures during the COVID-19 pandemic
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Fig. 4  a Elective Minimally invasive surgery during the COVID-19 pandemic; b Emergency Minimally invasive surgery during the COVID-19
pandemic

Fig. 5  a Surgical staff referred to other departments dedicated to COVID-19 non-surgical patients; b Surgical staff tested positive for COVID-19
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Fig. 6  a COVID-19-positive patients operated in the elective setting; b COVID-19-positive patients operated in emergency setting

emergency surgical disease (92.3% vs. 92.3% vs. 86.3%). A
similar scenario was found for elective surgery, as surgery has
to be postponed until nasopharyngeal swab for RT-PCR test
is negative (Fig. 6).

Safety profiles of surgical operations in Italy
during the three phases of the pandemic

Screening policies for SARS‑CoV2 in Italy
during the three phases of the pandemic

In phase I, for surgical procedures on COVID-19-negative
patients, 76.6% of respondents protected themselves with a
surgical and 59.3% with an FFP2 mask. Stable percentages
were found in the following two phases, with an increase
in FFP2 masks (74.3%) in phase III.
Goggles or visors were used by half of the respondents
in each of the three phases.
In the case of surgical procedures on COVID-19-positive patients, most surgeons used an FFP2 mask in all
phases (70.8% vs. 69% vs. 68.6%), one-third used an FFP3
mask (35.8% vs. 37.6% vs. 38.1%), and more than 90%
always wore goggles or visors (92% vs. 91.2% vs. 91.6%).
Similar behavior was found in patients not screened for
COVID-19 admitted operated in an emergency setting
(Fig. 8) (Supplementary Digital Content_Table5).

Almost all respondents stated that in their hospitals, RT-PCR
molecular tests on nasopharyngeal swabs for elective (81%)
and emergency (77.9%) surgical patients were routinely used
since phase I of the pandemic. Data further improved in phases
II and III, reaching 90.7% and 85.4%, respectively. Currently,
all elective surgical patients are swabbed in Italy. In about onethird of cases, both in elective and emergency scenarios, this
was associated with chest X-Ray, the use of which remained
stable with a slight increase in the subsequent phases, accompanied by a progressive reduction in chest CT use, which was
initially recommended (19% vs. 7.5% vs. 8.8% in elective surgery and 20.8% vs. 11.5% vs. 13.3% in emergency surgery)
(Fig. 7).

PPE
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Fig. 7  a COVID-19 screening policies for elective surgical admissions; b COVID-19 screening policies for emergency surgical admissions

Fig. 8  a Use of personal protective equipment—COVID-19-negative patients; b Use of personal protective equipment—COVID-19-positive
patients; c Use of personal protective equipment—COVID-19 untested patients in emergency
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Fig. 9  a Use of surgical smoke evacuation devices during laparoscopy; b Reduction in the use of high-energy devices

SEDs and HEDs
Sixty percent of the respondents used SEDs during laparoscopic procedures since phase I, 61.6% adopted them in
phase II, and 64.2% in phase III. This means that up to 40%
have never used a SED. Across the three periods, commercially available devices were the most used, employed by
49.2% of surgeons. Almost all respondents (82.8% vs. 93.2%
vs. 92.7%) in each analyzed pandemic phase did not report
a decrease in the use of HEDs (Fig. 9).

Discussion
This study provides a series of frames of the impact of the
COVID-19 pandemic on the Italian surgical community and
the response attitudes that surgeons have implemented to
face this health crisis. The peculiarity of this survey is that
it has taken three photographs of each of the three different
phases of the pandemic: the first one, in correspondence
with the first global pandemic wave (March–May 2020), the
second (June–September 2020) in a period of relative calm
in the spread of the virus and a third phase (October–December 2020) which saw the second wave of the pandemic in
Italy.
The comparative analysis of what happened in the three
phases allowed us to understand how surgeons have changed

and evolved their practice, which recommendations have
been adopted, and which ones could be modified.
In particular, this survey aimed to analyze three aspects.
The first one, concerning the reorganization of surgical
departments, the number of operations performed in elective
and emergency settings, and the surgical technique used. The
second one, regarding the COVID-19 screening methods,
intending to improve their availability and reliability. The
third aimed to explore how surgeons’ attitudes in the operating room had changed: which and when PPEs were used, the
use of SEDs for the safe management of the pneumoperitoneum during laparoscopy, and the use of HEDs.
This survey’s first significant strength is the high response
rate obtained: 50% of the departments invited to participate
have signed up with their data. This makes us confident that
the respondents reflect the attitudes of the Italian surgical
population. A meta-analysis by Shih and Fan showed that
the average response rate for email surveys is 33% [13], and
a recent report demonstrated that surveys administered on a
surgical topic are expected to get a low response rate if given
electronically (36.4%) and nationally (42%) [14].
Our response rate vastly exceeds this limit. The answers
obtained bring out the Italian surgical departments’ reality
and offer a realistic and reliable picture of how the surgical
community has reacted to the COVID-19 pandemic.
A first important aspect that emerges from the analysis of
the responses is that after nine months from the beginning
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of the pandemic, we are still far from returning to the volumes of surgical activity of the pre-COVID-19 era. Moreover, the survey showed that almost all Italian hospitals had
maintained a mixed configuration in managing positive and
negative COVID-19 patients. These data contrast with the
recommendations to identify hospitals or defined pathways
that are COVID-19-free, where it is possible to continue to
manage all patients suffering from other diseases who need
treatment. For surgical patients, the CovidSurg group demonstrated that postoperative pulmonary complication rates
were lower for patients in COVID-19-free surgical pathways
during the SARS-CoV-2 pandemic [15].
As already reported by previously published surveys
[16, 17], in the first pandemic phase, there was an apparent
reduction in the activity of the surgical departments, primarily with the reduction in the number of effective beds
dedicated to surgical activity: overall the 59% of surgical
departments reduced their beds’ availability, and 11.9% of
them were closed during the phase I of the pandemic. The
goal was to redirect nursing and medical-surgical staff to
the management of COVID-19 patients, as demonstrated by
the fact that about 50% of the departments had at least one
member of their staff referred to the care of COVID-19 nonsurgical patients.
It is worth noting that, although there has been an
improvement in phase II, with the advent of the second
pandemic wave, Italian surgical departments have experienced a return to a scenario that is similar to that of phase I:
7.7% of the surgical departments are still closed in phase III,
55.4% of the respondents declared that they still had fewer
than 20 beds assigned to a surgical activity, and the range of
20–30 beds, the most represented in the pre-COVID-19 era
(47.6%), remained stably reduced at 30%.
Consequently, in the first and third phases, there was a
significant reduction in the elective surgical activity, which
means that we are currently still not able to guarantee timely
cures for a series of surgical pathologies, including tumors.
Regarding emergency surgery, there was an even more significant contraction of the activity. The inevitable collateral
damages that the pandemic brings are the diagnostic delays,
the increase in the diagnosis-to-treatment interval for neoplastic diseases, and the delay between neoadjuvant treatment and surgery [16, 18].
Since some studies [19, 20] had investigated the possibility of viral aerosolization (HPV, HBV, HIV) by both
pneumoperitoneum and surgical smoke during laparoscopic
surgery, some had suggested not to use laparoscopy [10, 21,
22], even if there is no evidence that SARS-CoV-2 could
spread by aerosolization. As it is well known, laparoscopic
surgery represents the best choice of treatment for many disease [23, 24] and the standard rate of laparoscopic procedures in Italy ranges from 35% up to 60–80% in high-trained
departments [25–27]. The range of 50–80% of operations

13

Updates in Surgery (2021) 73:731–744

performed by laparoscopy in our survey had dropped to
22.3% in the first phase, highlighting that such recommendations had a strong impact during the first pandemic phase.
However, in phases II and III, Italian surgeons have
resumed performing laparoscopic surgery more frequently.
This is because during phase II, under the pressure of the
surgical community, several published articles have reduced
the strength of this recommendation [28, 29].
Therefore, the new recommendation is to use laparoscopy when there is a clear benefit for the patient, within a
well-trained team, and with the adoption of every protective
device, such as PPE and SEDs [30, 31].
The present survey has also highlighted that surgeons
have quite understood the need to protect themselves using
the necessary PPE with the use of glasses/facial shield and
FFP2 or FFP3 masks during the unfolding of the pandemic.
In the first phase, there was a shortage in the availability of
these PPE [32], but even subsequently the increase in their
use was mild and with no statistically significant difference.
Conversely, almost 40% of the respondents have never
adopted SEDs in all three phases. This means that the recommendations on the appropriate way of managing the
pneumoperitoneum and the surgical plume were not followed appropriately. In this scenario, it is unclear whether
laparoscopic smoke represents a greater risk than that created during open surgery [20]. Even in open surgery, there
would be a dispersion of surgical plume, which has the same
potential to carry viral transmission compared to laparoscopy [33]. Therefore, even in open surgery, devices dedicated to surgical smoke aspiration should be adopted, and it
becomes more complex to control rather than inside a closed
abdomen [34].
Likewise, little or nothing has been implemented by the
advice to reduce the use of specific HEDs, reduce aerosolization of particles, and the potential risk of viral emission.
On the contrary, our survey shows that in the development
of the three phases, the percentage of those who followed
this recommendation was increasingly lower. Italian surgeons have perceived that recommendations against the use
of laparoscopy or some HEDs seem to be linked more to
theoretical and physio-pathological considerations than to
real data [28, 35].
Regarding the screening policies, it is clear that there
has been a progressive enhancement of testing the patient
before entering the ward or operating room. The percentage
of departments that performed molecular tests on a nasopharyngeal swab in phase I was 81% for elective patients
and 77.9% for those admitted in an emergency setting. This
percentage rose to 87.6% and 81.9%, respectively, in the
second phase and even more in the third: 90.7% and 85.4%.
All departments currently perform screening tests on
their incoming patients, but it should not be ignored that
10% of responders still do not use the molecular swab test
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to check patients’ negativity. The ACIE Appy Study [36]
reported that, during the first pandemic wave, about half
of the respondents screened surgical patients only in case
of respiratory symptoms and that 12% did not test patients
in emergency admission at all. This opens the debate not
only on the surgeon’s but also on the patient’s safety, as
the increased rate of postoperative complications for positive asymptomatic patients is well demonstrated [37, 38].
This survey shows that the percentages of positive
COVID-19 patients’ interventions always remain low both
in the elective and emergency settings. Knowing if the
patient has contracted a COVID-19 infection is also crucial for deciding to proceed with conservative treatment,
where possible, and to postpone surgery [38, 39].
Despite response rate was among the highest for an
online survey, the first limitation is that the kind of study
does not allow us to gain strong evidences. Furthermore,
there are no data collecting of the pre-COVID-19 situation
that can be directly compared with the answers obtained.
Similarly, the use of ranges instead of absolute numbers
gave us a more approximate evaluation and sometimes not
very representative data.

Conclusion
This survey offers an exact and faithful representation of
what has been the reality of the Italian surgical departments that have had to face the COVID-19 pandemic. The
critical impact that the spread of the SARS-Cov2 has had
and is still having on elective and emergency surgical in
Italy has been highlighted, with many departments that are
still closed or powerfully downsized. Our survey clearly
showed that almost all Italian hospitals had maintained a
mixed configuration in managing positive and negative
COVID-19 patients. These data contrast with the recommendations to identify hospitals or defined pathways that
are COVID-19-free, where it is possible to continue to
manage all patients suffering from other diseases who need
treatment.
Moreover, the recommendations that emerged since the
start of the pandemic had a low level of evidence and, in
any case, we believe they should have been more accurate and clear. They had little impact on Italian surgeons’
behavior in the operating room, who, despite a first phase,
did not give up the concrete benefits of laparoscopy, and
who largely ignored the advice on using SEDs and HEDs.
Further research should analyze the scenario in the upcoming months concerning the pandemic phases’ progress and
assess if better health policies and more reliable scientific
evidence will improve surgery in the time of COVID-19.
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