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Abstract

COVID-19 negatively affected surgical activity, but the potential benefits resulting from adopted measures remain unclear.
The aim of this study was to evaluate the change in surgical activity and potential benefit from COVID-19 measures in per-
spective of Italian surgeons on behalf of SPIGC. A nationwide online survey on surgical practice before, during, and after
COVID-19 pandemic was conducted in March—April 2022 (NCT:05323851). Effects of COVID-19 hospital-related measures
on surgical patients’ management and personal professional development across surgical specialties were explored. Data
on demographics, pre-operative/peri-operative/post-operative management, and professional development were collected.
Outcomes were matched with the corresponding volume. Four hundred and seventy-three respondents were included in final
analysis across 14 surgical specialties. Since SARS-CoV-2 pandemic, application of telematic consultations (4.1% vs. 21.6%;
p<0.0001) and diagnostic evaluations (16.4% vs. 42.2%; p <0.0001) increased. Elective surgical activities significantly
reduced and surgeons opted more frequently for conservative management with a possible indication for elective (26.3% vs.
35.7%; p<0.0001) or urgent (20.4% vs. 38.5%; p <0.0001) surgery. All new COVID-related measures are perceived to be
maintained in the future. Surgeons’ personal education online increased from 12.6% (pre-COVID) to 86.6% (post-COVID;
p<0.0001). Online educational activities are considered a beneficial effect from COVID pandemic (56.4%). COVID-19
had a great impact on surgical specialties, with significant reduction of operation volume. However, some forced changes
turned out to be benefits. Isolation measures pushed the use of telemedicine and telemetric devices for outpatient practice
and favored communication for educational purposes and surgeon—patient/family communication. From the Italian surgeons’
perspective, COVID-related measures will continue to influence future surgical clinical practice.
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Introduction

The SARS-CoV-2 pandemic has radically changed health-
care systems worldwide. Focusing hospital capacities on the
management of a large number of patients with acute res-
piratory syndrome, a major part of which required intensive
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care, led to a dramatic decrease of activities among all other
clinical services, especially with regard to surgical special-
ties [1].

Apart from the direct reduction of elective surgical activi-
ties during the SARS-CoV-2 pandemic, collateral damage
included postponement of disease diagnosis and operation,
delays in the oncological pathway, increase in post-operative
morbidity, difficulty in outpatient and emergency service
access, and also general surgeons’ and patients’ fear of hos-
pital [2—4]. Undoubtedly, the rapid need for resource redis-
tribution and isolation measures to face COVID-19 infection
rapidly forced major changes in daily clinical practice.

The SARS-CoV-2 pandemic definitely favored a faster
digital transition, the use of alternative operating strategies,
and the implementation of personal development tools [5].
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Thus, the potential benefit derived from the new measure-
ments adopted since the COVID-19 pandemic across surgi-
cal disciplines is still unclear. Through a nationwide survey,
we aimed to evaluate the changes in surgical practice and the
potential benefit derived from SARS-CoV-2-related meas-
ures in the future perspective of Italian surgeons on behalf
of the Italian Polyspecialistic Society of Young Surgeons
(SPIGC).

Materials and methods
Study design

A national online survey on surgical practice before, dur-
ing, and after the COVID-19 pandemic was conducted in
March—April 2022. The survey was designed by a commit-
tee of three authors (L.S., M.A., and M.M.), who identi-
fied and targeted possible positive evolutions of the SARS-
CoV-2 pandemic-driven surgical practice adjustments,
and reviewed by four senior authors (A.C., R.A., B.Z., and
RM), on behalf of SPIGC. The survey was designed on the
SurveyMonkey® web application (SVMK Inc., One Curios-
ity Way, San Mateo, USA). The purpose of this survey was
explained to all participants with a brief introduction. Par-
ticipants were asked to sign a privacy policy consent form
at the start.

The survey was composed of six different sections
(S1-S6), including both open and closed questions, as
follows: S1 (Q1-Q9), demographic data; S2 (Q10-Q15),
pre-operative patient management; S3 (Q16-Q23), peri-
operative management; S4 (Q24—Q27), post-operative
management; S5 (Q28-Q30), professional development;
S6 (Q31-Q32), professional volume. Questions in S2-S5
related to pre-COVID, COVID, and post-COVID periods;
and those in S6 (personal activity volume) to pre-COVID
and COVID periods. In addition, a final section compris-
ing feedback, with a rating scale of 1-5 (Q33), and a box
for comments (Q34) was included. The survey structure is
summarized in Table 1.

The pre-COVID period was defined as professional sur-
gical practice until March 2020; the COVID time frame is
from March 2020 until the end of the pandemic, a future
period in which social distancing and personal protective
equipment (PPE) will be no longer be required and restric-
tions ended; and the post-COVID period starts after the
above-mentioned scenario.

Italian surgeons from any surgical specialty were con-
sidered eligible for the survey’s analysis. Any type of surgi-
cal trainee and junior and senior surgeons were included.
All participants were informed that the results of the survey
would be used for further statistical evaluation and scientific
publication. Anonymity was guaranteed by the study design
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and authorship in the collaborative group was offered on a
voluntary base.

A dedicated account to deliver the survey was created: sur-
veyspigc @gmail.com. This was used to distribute the survey,
answer query-related inconsistencies in survey responses,
and confirm the final authorship. The survey was promoted
through a mailing list of Italian surgeons, instant message ser-
vices (WhatsApp, Telegram), the official SPIGC site/account,
and social media (Facebook, Instagram and Linked-in).

A pilot version of the survey was tested with 17 partici-
pants from 7 to 14 March 2022 and, after approval of all
committee authors, the revised final version was launched
on 15 March 2022 and closed on 30 April 2022.

From 1 to 15 May 2022, the authors of incomplete answers
were personally contacted through email to complete the sur-
vey. Only those who completed all sections of the survey
were considered in the final data analysis. On 15 May 2022,
the full dataset was extracted from Survey Monkey, incom-
plete responses and duplicates were deleted, and the final
database was sent to the statistician for result analysis.

Outcome measures

The main outcome of the study was to evaluate, over time,
the effect of COVID-19 hospital-related measures on pre-,
peri-, and post-operative management of patients and per-
sonal surgical development from all surgical specialties,
exploring the potential benefits of future surgery. The ques-
tion outcome was matched with the corresponding activity
volume when applicable.

Ethics

Survey participation was voluntary and no incentives were
offered. According to the Institutional Review Board of the
Policlinico Tor Vergata, no approval was required. This sur-
vey was registered at clinicaltrials.gov. NCT05323851.

Reporting of this study follows the American Associa-
tion for Public Opinion Research reporting guidelines and
the CHECcKklist for Reporting Results of Internet E-Surveys
(CHERRIES) [6].

Statistical analysis

Datasets were collected in Excel (Microsoft, Redmond,
WA, USA) and the statistical analysis was performed using
SPSS (IBM SPSS Statistics for Windows, Version 27.0;
IBM Corp., Armonk, NY, USA). Characteristics were sum-
marized by means of levels for categorical variables or
quantiles for continuous variables. All tests were two sided,
accepting p <0.05 as indicating a statistically significant
difference, and confidence intervals were calculated at the
95% level.
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Table 1 Survey structure

S1 Demographics
QI Generalities (full name, email, affiliation, ORCID)
Q2 Age
Q3 Gender
Q4 Italian region of practice
Q5 Surgical specialty
Q6 Personal role
Q7 Type of hospital
Q8 Hospital role during pandemic
Q9 Type of referral center
S2 Pre-operative management (pre-COVID, COVID, post-COVID)
Q10 Percentage of telematic outpatient consultations?
Q11Percentage of laboratory and radiological exams evaluated telematically?
Q12 Percentage of patients undergoing pre-admission tests externally?
Q13 Percentage of patients requiring admission before the operation for pre-admission tests?
Q14 Percentage of patients managed with conservative treatment in an elective regimen?
Q15 Percentage of patients managed with conservative treatment in urgency?
S3 Peri-operative management (pre-COVID, COVID, post-COVID)
Q16 Percentage of operation doable in outpatient setting performed without admission?
Q17 Percentage of operation doable as day-surgery performed with admission less than 24 h?
Q18 Percentage of operation doable with locoregional anesthesia technique performed with this modality?
Q19 Percentage of PPE use to avoid in-hospital infections?
Q20 Percentage of patients following fast-track protocols?
Q21 Percentage of patient—family discussions performed telematically
Q22 Percentage of elective national health system practices performed in other accredited structures?
Q23 Percentage of operations performed in a private setting
S4 Post-operative management (pre-COVID, COVID, post-COVID)
Q24 Percentage of post-operative follow-up consultations performed telematically?
Q25 Percentage of patients in which telemetric devices were used for post-operative home care?
Q26 Percentage of patients communicating directly through private channels?
Q27 Percentage of multidisciplinary meetings online?
S5 Personal development (pre-COVID, COVID, post-COVID)
Q28 Percentage of online participation to educational events?
Q29 Percentage of time dedicated to training with a simulator out of total time used for professional development?
Q30 Percentage of time dedicated to online surgery videos out of total time used for professional development?
S6 Volume

Q31 Monthly pre-COVID Number of outpatient and follow-up consultations; laboratory and radiological tests evaluated;

Q32 Monthly COVID patients pre-admitted for operation (in election, in urgency), ambulatory or day-surgery;
multidisciplinary meetings and educational events attended; operation videos watched; hours
dedicated to professional development

Q33 Feedback

Q34 Comments

All questions from Q10 to Q30 are reported before COVID-19 pandemic (pre-COVID), during COVID-19 pandemic (COVID), and after
COVID-19 pandemic (post-COVID)

Results complete responses were included for analysis (completion
rate 82%). Participants had a mean age of 35.3 + 7.7 years
Study population and males accounted for 73.2% of respondents (n=2346).

Based on the region of employment in Italy, surgeons were

Of 581 surgeons who answered the survey, 108 respond-  distributed as follows: 42.8% in Central regions (n=202),
ents were excluded (105 incomplete, 3 duplicates) and 473 ~ 26.6% in Northwest regions (n=126), 11.4% in Southern
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regions (n=54), 10.6% in Northeast regions (n=150), and
8.6% in Island regions (n=41).

According to the surgical specialty, respondents included:
66.8% (n=316) general surgeons, 6.1% (n=29) orthopedic
surgeons, 4.7% (n=22) thoracic surgeons, 4.7% (n=22)
vascular surgeons, 4.3% (n=20) oculists, 2.7% (n=13)
gynecologists, 2.7% (n=13) dental surgeons, 2.1% (n=10)
urologists, 1.7% (n=38) plastic surgeons, 1.7% (n=_8) pedi-
atric surgeons, 1.1% (n=15) otorhinolaryngology surgeons,
0.6% (n=3) maxillary surgeons, 0.4% (n=2) heart surgeons,
and 0.4% (n=2) neurosurgeons.

Participants were mainly consultants (42.9%, n=203),
followed by surgical trainees (28.8%, n=136), PhD surgeons
(13.5%, n=64), assistant professors (9.9%, n=47), and pro-
fessors (4.9%, n=23).

Respondents’ institutions included academic hospitals
(45.9%, n=217), public hospitals (30.7%, n = 145), research
centers (18%, n=85), and private hospitals (5.5%, n=26).
During the pandemic the respondents’ institutions changed,
with 82.8% (n=392) in mixed hospitals (COVID and non-
COVID services), 10.6% (n=50) exclusively in COVID
centers, and 6.6% (n=231) in non-COVID centers. Partici-
pants’ referral hospitals were secondary centers (53.1%,
n=251), tertiary centers (30.9%, n=146), and peripheral
centers (16%, n=176).

The demographic data are summarized in Fig. 1 and
Table 2.

473 Respondants
Mean 3518
Age (25-72)

Dentistry Surgery %
Gyneaco logy 3%

3%
Oculistics

67%

iii -

i

64%

University Hospital

Mixed hospital
Fig.1 Survey respondents demographics
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Resident 29%

PhD surgeon 13%
Board surgeon 43%
Assistant professor 10%

83%

Pre-operative management

The management of patients’ candidate to surgical opera-
tions in the pre-COVID, COVID, and post-COVID periods
is reported in Table 3. Before the COVID-19 pandemic, the
mean number of patient consultations as outpatients was
90.1 + 116 per month, which decreased to 29.7 + 43 during
the COVID period (p <0.0001). Since the pandemic, the
use of telematic consultations (4.1% vs. 21.6%; p <0.0001)
and telematic diagnostic evaluations (16.4% vs. 42.2%;
p <0.0001) significantly increased compared to the pre-
COVID period. Additionally, surgeons perceived that higher
adoption of both the virtual consultation and telematic diag-
nostic evaluation will be maintained also in the post-COVID
period (13.9% and 30.9% of cases, respectively).

Pre-operative tests were performed externally to the treat-
ing hospital in 15.6% of cases in the pre-COVID period and
in 25.9% of cases during the COVID pandemic (p <0.0001);
these figures are predicted to remain unchanged in the future
(21.4%). The percentage of patients needing hospital admis-
sion for pre-operative tests was 17.8% in the pre-COVID
period, 24.6% during COVID, and is predicted to be 17.8%
post-COVID (p <0.0001).

For all surgical specialties, elective surgical activities
significantly reduced from the pre-COVID to the COVID
period (surgical procedures per month: 27.7 + 60.2 vs. 9.9
+ 14; p<0.0001). Moreover, compared to the pre-COVID

P T
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Table 2 Demographic characteristics

Study population (n=473)

Q2 Age (Mean +SD, range) (years)
Q3 Sex Ratio (M:F)

Q4 Italian region of practice

353+7.7 (25-72)

127:346 (26.8%:73.2%)
North-West 126 26.6%
North-East 50 10.6%
Center 202 42.8%

South 54 11.4%

Islands 41 8.6%

General surgery 316 66.8%
Orthopedics 29 6.1%
Thoracic surgery 4.7% 22

Q5 Surgical specialty

Vascular surgery 4.7% 22
Oculistics 20 4.3%
Gynecology 13 2.7%
Dentistry surgery 13 2.7%
Urology 10 2.1%

Plastic surgery 8 1.7%
Pediatric surgery 8 1.7%
ENT 51.1%

Maxillae surgery 3 0.6%
Hearth surgery 2 0.4%
Neurosurgery 2 0.4%
Resident 136 28.8%

PhD surgeon 64 13.5%

Board certificate surgeon 203
42.9%

Assistant Professor 47 9.9%
Professor 23 4.9%

Public Hospital 145 30.7%
Private Hospital 26 5.5%
University Hospital 302 63.9%
Non-COVID center 31 6.6%
Mixed hospital 392 82.8%

Exclusively COVID center 50
10.6%

Peripheral centers 76 16%
Secondary centers 251 53.1%
Tertiary centers 146 30.9%

Q6 Personal role

Q7 Type of hospital

Q8 Hospital role during pandemics

Q9 Type of referral center

Values are n (%) unless otherwise indicated

phase, during the COVID period surgeons opted more fre-
quently for conservative management in patients, with a pos-
sible indication for elective surgery (26.3% vs. 35.7%); this
approach was predicted to be maintained in 28.4% of cases
post-COVID (p <0.0001).

The mean number of urgent operations per month was
7.1 + 12 pre-COVID, which decreased to 6.1 + 10 during
the COVID period (p =0.028). Also, conservative manage-
ment of patients with a possible indication for urgent surgery

increased from 20.4% pre-COVID to 38.5% during COVID,
with a prediction of 24.1% post-COVID (p < 0.0001).

Peri-operative management

During the pre-COVID period, surgical procedures listed in
public healthcare hospitals were performed in other accred-
ited structures in 11.9% of cases; this modality was adopted
in 21.3% of operations during COVID, with a prediction of
17.8% post-COVID (p <0.0001). Also, the percentage of
operations performed in a private setting remained stable
in the pre-COVID and COVID periods (15.9% vs. 14.2%).
Thus, participants believe that the percentage of patients
operated on in the private setting will increase after the
COVID period (20%; p <0.0001).

According to the regimen of admission for surgical pro-
cedures, participants stated that operations performed both
in outpatient settings (48.7% vs. 27.5%; p <0.0001) and in
a one-day (< 24 h) admission regimen (53.9% vs. 29.2%;
p <0.0001) significantly reduced from pre-COVID to the
COVID period. Responders believe that in the post-COVID
period, operations that can be performed as an outpatient or
on one-day admission will be used in 46.2% and 51.1% of
cases, respectively. Moreover, the percentage of operations
possible with locoregional anesthesia was 55% during pre-
COVID, 46% during COVID and is predicted to be 57%
post-COVID (p <0.0001).

Peri-operative fast-track protocols (i.e., Enhanced Recov-
ery After Surgery [ERAS]) were adopted in 42.9% of opera-
tions during pre-COVID and this percentage decreased to
41.9% during COVID; thus, responders predict that they will
be used in more than half of cases (51.5%) post-COVID
(»<0.0001).

To avoid in-hospital infections, the use of PPE increased
significantly during the COVID pandemic (27.9% vs. 94.3%;
p<0.0001). Interestingly, participants stated that the adop-
tion of PPE would be maintained also in the future (80.7%).

Telematic consultation with patients’ family was more
frequently adopted during the COVID pandemic (13.2% vs.
76%) and responders believe that this figure will be main-
tained in almost 48.7% of cases (p < 0.0001).

The peri-operative management data are summarized in
Table 4.

Post-operative management

Results on post-operative management are detailed in
Table 5. Although the mean number of patients visited
monthly in the post-operative outpatient clinic decreased
during the COVID period (36.5+40 vs. 1742 3 in the pre-
COVID and COVID periods, respectively; p <0.0001), the
percentage of post-operative follow-up consultations per-
formed telematically increased from 5.6% to 26% during
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Table 3 Pre-operative management

Pre-Covis Covis Post-Covis P-value

Outpatient clinic patient volume/month(mean + SD) 90.1+116 29.7+43 - 0.0001

Q10 Telematic outpatient consultation 4.1% 21.6% 13.9% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Diagnostic test volume/month (mean + SD) 91 +465 28.3+41 - 0.0001

Q11 Telematic tests evaluation 16.4% 42.2% 30.9% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Pre-admission patient volume/month (mean + SD) 57+91 23.1+40 - 0.0001

Q12 External pre-admission tests 15.6% 25.9% 21.4% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Q13 Need of admission for pre-admission tests 17.8% 24.6% 17.8% Pre-Cov—Cov 0.0001
Cov-Post-Cov 0.0001
Pre-Cov—Post-Cov 0.811

Elective patient volume/month (mean+ SD) 27.7+60 99+14 - 0.0001

Q14 Conservative management in elective regimen 26.3% 35.7% 28.4% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Urgency patient volume/month (mean + SD) 7.1+12 6.1+10 - 0.028

Q15 Conservative management in urgency regimen 20.4% 38.5% 24.1% Pre-Cov—Cov 0.0001

Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Values are n (%) unless otherwise indicated

COVID (p <0.0001). Moreover, respondents feel that post-
operative telematic consultations will be adopted in 15.6%
of cases in the post-COVID period (p <0.0001).

The use of telemetric devices for post-operative home
care has increased significantly since the COVID pandemic
(3.8% vs. 14%; p <0.0001) and surgeons believe that they
will continue to be used in the future (11.1%).

Post-operatively, communication with patients was per-
formed more frequently through private channels (personal
emails, telephone calls and messages) adopted during the
COVID phase compared to the pre-COVID period (23.9%
vs. 47.5%; p<0.0001), with a prediction of 38.3% post-
COVID (p<0.0001).

The percentage of online multidisciplinary meetings
increased from 7.9% pre-COVID to 79.4% during COVID
(»<0.0001), and surgeons believe that telematic meetings
will be maintained in more than half of cases (52.3%) in
the future.

Surgeons’ personal development

Pre-COVID, the mean number of educational events partici-
pated in was 2.2 + 3 per month for each participant, which
increased to 4.7 + 6 per month during COVID (p <0.0001).
Online courses (i.e., webinars, seminars, classes) increased
from 12.6% to 86.6% during the pre-COVID and COVID
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periods, respectively, and surgeons perceive that in the post-
COVID phase such online educational events will be main-
tained for more than half (56.4%) of cases.

Surgeons dedicated a mean time of 28.4 +46 h per month
to their professional development during pre-COVID and
this time increased to 34.3 +51 h during the COVID period
(p<0.0001).

Also, participants declared that they used a surgical
training simulator for about 10.6% of their time before
COVID, which increased to 17.1% during COVID
(p <0.0001) and is predicted to be 18.3% in the post-
COVID period.

The percentage of time dedicated to online surgery
videos used for professional development increased from
10.0% to 29.1% in the pre-COVID and COVID periods,
respectively (p <0.0001), and surgeons believe that they
will maintain to consult online surgical videos in the
future. The personal development data are summarized
in Table 6.

All survey outcomes are summarized in Fig. 2

Discussion
This survey investigated surgical practice in Italy before,

during, and “what-is-expected-to-be” after the SARS-CoV-2
pandemic. While clear time frames were established for the
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Table 4 Peri-operative management

Pre-Covis Covis Post-Covis P-value

Outpatient surgery patient volume/month (mean + SD) 13+35 2.8+8 - 0.0001

Q16 Outpatient surgery setting (%) 48.7% 27.5% 46.2% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.001

Day surgery patient volume/month (mean + SD) 11.3+18 2.8+6 - 0.0001

Q17 Day surgery setting (%) 53.9% 29.2% 51.1% Pre-Cov—Cov 0.0001
Cov-Post-Cov 0.0001
Pre-Cov—Post-Cov 0.001

Q18 Loco-regional anesthesia operation (%) 55% 46% 57% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.001

Q19 PPE use (%) 27.9% 94.3% 80.7% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Ward patient managed/month (mean =+ SD) 36.4+35 20+22 - 0.0001

Q20 Fast-track protocols application (%) 42.9% 41.9% 51.5% Pre-Cov—Cov 0.343
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Q21 Telematic patient family discussion (%) 13.2% 76% 48.7% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Q22 elective SSN practice performed in other accredited 11.9% 21.3% 17.8% Pre-Cov—Cov 0.0001

structures (%) Cov—Post-Cov 0.0001

Pre-Cov—Post-Cov 0.0001

Q23 Private setting operation (%) 15.9% 14.2% 20.2% Pre-Cov—Cov 0.064
Cov—Post-Cov 0.0001
Pre-Cov—-Post-Cov 0.0001

Table 5 Post-operative management

Pre-Covis Covis Post-Covis P-value

Post-operative follow-up patient/month (mean + SD) 36.5+40 17+23 - 0.0001

Q24 Telematic post-operative follow-up consultation (%) 5.6% 26% 15.6% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Q25 Telemetric device use for post-operative home care (%) 3.8% 14% 11.1% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

Q26 Direct patient contact through private channels (%) 23.9% 47.5% 38.3% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

MDT participation/month (mean + SD) 43+4 4.4+7 - 0.811

Q27 Percentage of MDT meeting online (%) 7.9% 79.4% 52.3% Pre-Cov—Cov 0.0001

Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

pre-COVID and COVID periods, the survey design did not
initially include a specific start date for the post-COVID
period. However, it is now possible to retrospectively desig-
nate May 2023 as the start for the post-COVID period, since
declared by the WHO as the end of the pandemic [7]. Sub-
stantial differences were identified between the pre-COVID

and COVID periods; moreover, while some of the intro-
duced novelties are expected to vanish in the post-pandemic
phase, it appears that others might have to stay.

There are numerous previous studies that reported sev-
eral negative effects of the pandemic (including increased
comorbidity, delay in diagnosis, etc.), but very few have
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Table 6 Professional development

Pre-Covis Covis Post- P-value
Covis
Educational event participation/month (mean + SD) 22+3 4.7+6 - 0.0001
Q28 Online educational event participation (%) 12.6% 86.6% 56.4% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001
Hours dedicated to professional development/month (mean + SD) 284+46 343+51 - 0.0001
Q29 Professional development time dedicated to simulator training (%) 10.6% 17.1% 18.3% Pre-Cov—Cov 0.0001
Cov—Post-Cov 0.194
Pre-Cov—Post-Cov 0.0001
Q30 Professional development time dedicated to surgical video e-Learning (%) 10.9% 29.1% 21% Pre-Cov—Cov 0.0001

Cov—Post-Cov 0.0001
Pre-Cov—Post-Cov 0.0001

addressed the positive transitions that it ushered in [8, 9].
The scope of this study was to identify possible appreciated
modifications that could ultimately be adopted and change
future practice after the COVID pandemic in the clinical
management of surgical patients across different specialties
and in the personal education of surgeons.

After the SARS-CoV-2 pandemic, in surgical practice,
one major change introduced was in outpatient management.
During the COVID period, there was a marked reduction
in patient and diagnostic test ambulatory evaluation, which
was replaced by online consultation and remote diagnostic
test evaluation. Although this practice was already relatively
diffuse in some countries (i.e., UK), it was extremely lim-
ited in others, such as Italy. Indeed, after the COVID-19
pandemic, the Italian healthcare system’s long-term plan
aims to make digital consultation the mainstream source of
outpatient management by 2024 [10]. Surgeons involved in
the survey are convinced that this practice will remain, prob-
ably because it permits optimization of resources and time,
patient comfort and attendance rate. Furthermore, remote
consulting switches have already been demonstrated to miti-
gate stress and in-hospital infection risk, especially among
frail patients (elderly, immunosuppressed) [11-15].

In a similar way, the patient’s physical presence at the
hospital was limited as much as possible, even during neces-
sary steps for elective surgery such as pre-hospitalization. In
fact, the percentage of patients who had their pre-operative
work-up elsewhere (usually closer to home) increased. This
practice is thought to decrease centralization for routine
diagnosis, unburdening major hospitals and favoring an
improved territorial distribution. Similarly, decentraliza-
tion occurred for benign and/or uncomplicated diseases,
with private practice increasing. The following measures
were implemented to cope with increased waiting list times
that unfortunately lead, over the pandemic period, to seri-
ous delay, also in oncology patients, with a proven negative
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impact on patients’ health [2, 16—18]. All these changes are
thought to persist and may help to enhance the overall effi-
ciency of the national health system. Decentralization was
reported also in the higher rate of surgical procedures per-
formed in private and private-accredited structures.

In the same direction is the predicted implementation on
a greater scale of ERAS protocols and locoregional anesthe-
sia: the pandemic necessities might have helped reluctant
surgeons to appreciate the advantages of these approaches,
despite there being no great change in these items during
the COVID-19 period [19, 20]. This experience may have
built trust and confidence in the effectiveness of ERAS, lead-
ing to its continued and increased adoption in the future,
despite shortage of resources and workforce may hider its
systematic use. Surprisingly, other measures such as one-day
or ambulatory surgery decreased during the pandemic, as
already demonstrated for specific surgery such as laparo-
scopic cholecystectomy [21]. This may be due to reshaped
in-hospital logistics, but the absence of a predicted increase
in the future also suggests a possible general weak belief in
this surgical practice.

Therapeutic management of surgical disease was signifi-
cantly different among these time frames. During the pan-
demic, conservative management increased drastically both
in the elective and emergency setting [5, 22-25]. Surgeons
involved in the survey believe that this trend might con-
tinue, albeit at a lower level, as the conservative strategy
has proved useful in many cases. It is possible that the pan-
demic has revived conservative management in situations
that were considered indications for surgery, with acceptable
outcomes. This might also have increased surgeons’ sensi-
tivity to indicate surgery in cases with the greatest expected
benefit. The use of PPE, of course, increased dramatically
with COVID-19 and surgeons think that this trend will also
stay, as PPE may prove helpful in reducing nosocomial
infections [4, 26, 27].
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Telemetric measures for post-operative follow-up have
also been introduced and are now very popular among sur-
vey respondents. These measures include online consultation
platforms, hospital-provided tablets for questionnaire fill-
ing, dedicated chats with hospital personnel and vital sign
detection using smart-watches [28, 29]. Online/telephonic
measures were used increasingly also for surgeon—patient
and especially for surgeon—patient/family contact, with a
dramatic 15-80% rise. This may have broken the Italian
taboo of physical presence being necessary for correct com-
munication. Again, all these technologies may reduce the
workload for surgeons and increase patient satisfaction and
outcomes [30].

Online peer-to-peer contact has also increased, from mul-
tidisciplinary meetings to events such as e-congresses and
educational surgical videos. This may speed the process of
professional development, and probably also reduce costs,
and was indeed a welcomed innovation [31-33]. E-con-
gresses are easy to sign up for and swift to follow. Surgical
videos have democratically given everyone the opportunity
to learn from the best surgeons around the world. Similarly,
the time spent on simulator training has almost doubled
and investment in this form of training may help trainees to
speed up their learning curve. In fact, all these measures are
predicted to continue to increase in the near future.

This study has several limitations. First, the survey
methodology is intrinsically biased in relation to question
phrasing and respondents’ subjectivity. Second, the sample,
although conspicuous, is mostly composed of general sur-
geons and, thus, may not represent the real picture of all spe-
cialties. Finally, the future predicted values are based on the
perspective of the Italian surgeons and may be inaccurate.
Thus, this study has highlighted the positive effects of the
SARS-CoV-2 crisis on Italian surgical practice. In particular,
it appears that the pandemic has boosted the implementa-
tion of technology in patient management, both pre- and
postoperatively, and in surgical professional development.

The SARS-CoV-2 pandemic had a great impact on surgi-
cal specialties, with a significant reduction of patient and
operation volume but with some forced changes that turned
out to be benefits. The isolation measures pushed the use of
telemedicine and telemetric devices for outpatient practice
and favored communication for educational purposes and
surgeon—patient/family communication. Different clinical
and organizational strategies were utilized in patient man-
agement to reallocate surgical volume and improve patient
outcomes. In the Italian surgeons’ perspective, this change
of course driven by COVID-19 will continue and develop
further in future clinical practice.
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