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a B S T r a C T
BaCKgrOuND: in the surgical scenario, the severe acute respiratory syndrome coronavirus 2 (SarS-CoV-2) diffusion 
worldwide entails on the one hand the need to continue to perform surgery at least in case of emergency or oncologic sur-
gery, in patients with or without COronaVirus Disease 2019 (COViD-19); and on the other hand, to avoid the pandemic 
diffusion both between patients and medical and nursing team. The aim of this study was to report our surgical manage-
ment protocol during the COViD-19 pandemic in an italian non-referral center.
MeTHODS: Data retrieved during the outbreak for the COViD-19 pandemic, from March 8 to May 4, 2020 (study pe-
riod) were analyzed and compared to data obtained during the same period in 2019 (control period).
reSuLTS: During the study period, 41 surgical procedures (24 electives, 17 emergency surgical procedures) underwent 
surgery in comparison to 99 procedures in the control period. Stratifying the procedures in elective and emergency 
surgery, and based on the indication for surgery, the only statistically significant difference was observed in the elective 
surgery regarding the abdominal wall surgery (0 vs. 13 procedures, P=0.0339). Statistically significant differences were 
not observed regarding the colorectal and the breast oncologic surgery. all stuff members were COViD-19 free.
CONCLuSiONS: The present protocol proved to be safe and useful to prevent SarS-CoV-2 infection before and after 
surgery for both patients and stuff. The pandemic was responsible for the reduction in number of procedures performed, 
anyway for the oncologic surgery a statistically significant volume reduction in comparison to 2019 was not observed.
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col during the COViD-19 pandemic in an italian non-referral center. Minerva Surg 2021;76:281-5. DOi: 10.23736/S2724-
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The “Severe acute respiratory Syndrome 
Coronavirus 2” (SarS-CoV-2), cause of the 

COronaVirus Disease 2019 (COViD-19), was 
identified in Wuhan, a province of Hubei, China, 
in December 2019.1-3 Since then, the SarS-
CoV-2 is responsible for the current outbreak, 
elevated initially as Public Health emergency of 
international Concern and later to pandemic by 
the World Health Organization (WHO).4

SarS-CoV-2 is a highly transmissible envel-
oped virion of about 50-200 nm with a single 
positive-sense rNa genome.1, 2, 5 its human-
human spread is mainly through aerosolization, 
droplet particles or respiratory secretions, but 
also direct contact and fecal-oral route.6 The 
most common symptoms are the respiratory 
ones, but atypical symptoms such as abdominal 
pain, nausea, diarrhea and hypercoagulability 
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The entrances to the hospital were limited, such 
as the expectations for visits.

The Week Surgery Unit was closed, and the 
general Surgery unit and the Orthopedics unit 
have been merged so the number of beds of our 
unit decreased from 13 to 6.

Patients admitted in emergency/urgency

all patients admitted to our hospital in the emer-
gency setting undergone two nasopharyngeal 
swab specimens 24/48 hours apart. if one or 
more swab resulted positive for SarS-CoV-2 
patients were recovered in a COViD-19 unit. 
Similarly, if both swabs were negative, but pa-
tients were strongly suspected of SarS-CoV-2 
infection, patients were referred to COViD-19 
unit. Patients with both swabs negative, needing 
of surgical care, were recovered in the unit of 
general Surgery. The immediate surgical treat-
ment was performed only in cases of non-oper-
ative approach, medical treatment, endoscopy 
or interventional radiology were not feasible.8 
in these cases, patients were considered as CO-
ViD-19, up to the negative results of both swabs, 
and recovered in an isolated compartment of the 
general Surgery unit. an undressing room for 
the stuff was available.

Patients admitted for elective surgery

All elective surgery was indefinitely postponed 
except for the oncologic surgery. Only asymp-
tomatic patients for COViD-19, affected by can-
cer were admitted in the general Surgery unit, 
after one negative nasopharyngeal swab speci-
men performed at home, absence of typical CO-
ViD-19 symptoms and history of contact with 
people at risk for COViD-19.

Operative theatre setting

The operative theatre was divided in two com-
partments, one for the elective surgery (COV-
iD-19 free patients) and one for the emergency 
surgery (confirmed or suspected COVID-19 
patients). Both compartments were shared with 
the Orthopedics unit. if possible, laparoscopy is 
always performed, using an aspiration system to 
deflate the pneumoperitoneum. The COVID-19 
operative room had negative pressure and par-

are reported, with an overall mortality rate of 
5.8%.6

in the surgical scenario, the SarS-CoV-2 
diffusion worldwide entails on the one hand 
the need to continue to perform surgery at least 
in case of emergency and oncologic surgery, 
in patients with or without COViD-19, and on 
the other hand, to avoid the pandemic diffusion 
both between patients and medical and nursing 
team.7-10

The aim of the present study was to report our 
surgical management protocol during the COV-
iD-19 pandemic in an italian non-referral center.

Materials and methods

This study is a retrospective analysis of pro-
spectively collected data, conducted in an italian 
non-referral center (San Paolo Hospital, Civita-
vecchia, rome, italy). institutional review board 
approval was obtained. Following our surgical 
management protocol, we recorded and analyzed 
data retrieved during the outbreak for the CO-
ViD-19 pandemic, from March 8 to May 4, 2020 
(study period).11 Data obtained during the study 
period were compared to data obtained in the 
same period in 2019 (control period).

Surgical management protocol

Hospital organization

Since the outbreak beginning, a separate pathway 
has been established for suspected COViD-19 
patients for clinical observation and diagnostic 
and therapeutic routes. A specific Hospital map 
was designed in order to explain the patients and 
staff pathways. a dedicated COViD-19 unit was 
created in the hospital. The unit was divided in 
two compartments, one for COViD-19 patients 
and another one for suspected COViD-19 pa-
tients. The unit was isolated from the rest of hos-
pital and a dedicated medical and nursing team 
worked in the unit during the outbreak.

all hospital staff were into active health sur-
veillance. each member had a daily diary in 
which body temperature, symptoms or contact 
with suspected COViD-19 people were record-
ed. Each fifteen days a nasopharyngeal swab 
specimen was performed to all staff members. 
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Statistical analyses were carried out with SPSS 
software 22.0 (SPSS inc., Chicago, iL, uSa).

Results

Overall, during the study period, 41 surgical pro-
cedures (24 elective and 17 emergency surgical 
procedures) were performed in comparison to 99 
procedures performed in the control period (Table 
i, Figure 1). The number of oncologic procedures 
(including colorectal, breast, endocrine, gastric, 
pancreatic, kidney and skin surgery), comparing 
the study and the control period, was not statisti-
cally significant. Stratifying the procedures in elec-

ticulate air filter. All the staff always wore all the 
necessary equipment to avoid contagion.6 an un-
dressing room was available.

Study design

all surgical interventions performed during the 
study period were stored in a Microsoft excel 
program (Microsoft Corporation; redmond, 
WA, USA) and compared to the surgical inter-
vention performed in control period. COViD-19 
infections or suspicious among the stuff of the 
unit (including the operative room stuff) were 
recorded.

The protocol usefulness was evaluated based 
on the evaluation between the number of elective 
surgical procedures and the number of SarS-
CoV-2 infections among the stuff members of 
the unit, comparing the study and the control 
period.

Statistical analysis

Categorical variables are expressed as frequen-
cies and percentages. The Fisher’s exact test was 
employed for statistical analysis. a P value lower 
than 0.05 was considered statistically significant. 

Table I.—� Comparison between surgery during the study and the control period.

Surgery
Study Period

March 8 – May 4, 2020
N.=41

Control period
March 8 – May 4, 2019

N.=99
P value

elective surgery, N. (%)
Colorectal
Breast
endocrine
Oncologic surgery
abdominal wall
Cholecystectomy
Other

6 (25)
12 (50)

1 (4.2)
5 (20.8)

-
-
-

7 (9.5)
29 (39.2)

4 (5.4)
12 (16.2)
13 (17.6)

6 (8.1)
3 (4)

0.0790
0.4755
1.0000
0.7568
0.0339*
0.3310
1.0000

Total, N. (%) 24 (58.5) 74 (74.7) 0.0692
emergency surgery, N. (%)

Bowel ischemia
Bowel occlusion
Bowel perforation
abdominal trauma
appendectomy
Cholecystectomy
abdominal wall
Pneumothorax
urology
Other

2 (11.8)
2 (11.8)
3 (17.6)
1 (5.8)
2 (11.8)
2 (11.8)
2 (11.8)
1 (5.8)
2 (11.8)

-

-
3 (12)
3 (12)
1 (4)
4 (16)
3 (12)
1 (4)
4 (16)
3 (12)
3 (12)

0.1580
1.0000
0.6720
1.0000
1.0000
1.0000
0.5557
0.6323
1.0000
0.2596

Total, N. (%) 17 (41.5) 25 (25.3) 0.0692
*Statistically significant difference.

Figure 1.—Overall procedures in 2019 and 2020.
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phy for colorectal and breast surgery, respectively) 
and delayed or avoided the use of the emergency 
service by patients. This delay resulted in a severe 
acute situation that complicated the emergency 
surgery. in fact, considering our procedures, the 
two treated cholecystitis were perforated, such as 
one appendicitis, and two out of three patients with 
bowel perforation who underwent surgery had 
symptoms since at least two days, observing severe 
peritonitis during surgery. The management of pa-
tients, also in the emergency settings, was adequate 
due to the absence of contagious among the stuff.

in the development of this protocol, several 
guidelines have been adopted, as well different 
pathways for COViD-19 patients, dedicated unit 
with its stuff, periodic nasopharyngeal swab spec-
imen for the staff members and for all patients at 
the admission and the aspiration system in the 
operative room.4, 6-9, 11, 12 However, it is impor-
tant to consider that the possibility of developing 
protocols in the pandemic scenario depends also 
on the hospital management and on the govern-
ment legislation and support.13-15 Hence, in our 
opinion, the best protocol management in this 
phase should be tailored, evaluating all the avail-
able resources not only in the hospital.

Limitations of the study

The main limitation of the present study is its ret-
rospective nature.

Conclusions

The present protocol proved to be safe and use-
ful to prevent SarS-CoV-2 infection before and 
after surgery for both patients and stuff. The 
pandemic was responsible for the reduction in 
number of procedures performed, anyway for 
the oncologic surgery a statistically significant 
volume reduction in comparison to 2019 was not 
observed. However, the pandemic is unexpected 
and unpredictable situation, hence different and 
new solutions should be considered steadily.
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tive and emergency surgery, and based on the indi-
cation for surgery, the only statistically significant 
difference was observed in the elective surgery 
regarding the abdominal wall surgery (0 vs. 13 
procedures, in the study period and in the control 
period, respectively, P=0.0339) (Table i). No sta-
tistically significant differences were observed re-
garding the oncological surgery (Table i, Figure 2).

all stuff members, including medical doctors 
and nurses were COViD-19 free, and overall, 
four nasopharyngeal swab specimens were per-
formed for each member.

Discussion

This study was conducted with the aim of report-
ing our experience in the management of a unit 
of general Surgery during the SarS-CoV-2 
pandemic. in order to evaluate the safety and the 
usefulness of our protocol, the number of elective 
oncologic surgical procedures and the number of 
SarS-CoV-2 infections among the stuff members 
of the unit were considered. Despite a decrease in 
total number of procedures performed in 2020, a 
statistically significant reduction of the number of 
procedures was not observed. This is an encour-
aging data if we consider that the elective surgery 
for benign disease has been suspended indefinitely. 
The reduction of the surgical activity must be at-
tributed to the suspension of elective surgery for 
benign disease, to the use of surgery only in case 
of failed alternative strategies (medical treatment, 
endoscopy or interventional radiology) and to the 
patients’ fear to go to the hospital. This social situa-
tion influenced both elective and emergency activ-
ity because has greatly reduced the screening pro-
cedures (such as the endoscopy and mammogra-

Figure 2.—Oncological procedures in 2019 and 2020.

35

30

25

20

15

10

5

0
Colorectal

2020
Breast
2020

Breast
2019

Other
2020

Other
2019

Colorectal
2019

Endocrine
2019

Endocrine
2020

76

12 12

1
4 5

29

Th
is

 d
oc

um
en

t i
s 

pr
ot

ec
te

d 
by

 in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

 N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
. I

t i
s 

pe
rm

itt
ed

 fo
r p

er
so

na
l u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
Ar

tic
le

. I
t i

s 
no

t p
er

m
itt

ed
 to

 m
ak

e 
ad

di
tio

na
l c

op
ie

s 
(e

ith
er

 s
po

ra
di

ca
lly

 
or

 s
ys

te
m

at
ic

al
ly,

 e
ith

er
 p

rin
te

d 
or

 e
le

ct
ro

ni
c)

 o
f 

th
e 

Ar
tic

le
 f

or
 a

ny
 p

ur
po

se
. 

It 
is

 n
ot

 p
er

m
itt

ed
 t

o 
di

st
rib

ut
e 

th
e 

el
ec

tro
ni

c 
co

py
 o

f 
th

e 
ar

tic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tra

ne
t 

fil
e 

sh
ar

in
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

 m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

Ar
tic

le
. T

he
 u

se
 o

f a
ll 

or
 a

ny
 p

ar
t o

f t
he

 A
rti

cl
e 

fo
r 

an
y 

C
om

m
er

ci
al

 U
se

 is
 n

ot
 p

er
m

itt
ed

. T
he

 c
re

at
io

n 
of

 d
er

iv
at

iv
e 

w
or

ks
 fr

om
 th

e 
Ar

tic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



SurgiCaL MaNageMeNT DuriNg THe COViD-19 PaNDeMiC BaLLa

Vol. 76 - No. 3 MiNerVa Surgery 285

9. COViD-19. recommendations for management of elec-
tive surgical procedures 2020. american College of Sur-
geons; 2020 [internet]. available from: https://www.facs.
org/covid-19/clinical-guidance/elective-surgery [cited 2021, 
apr 16].
10. Morales-Conde S, Balla a, Álvarez gallego M, aranda 
Narváez JM, Badia JM, Balibrea JM, et al. a dynamic scale 
for surgical activity (DYSSA) stratification during the CO-
ViD-19 pandemic. Br J Surg 2020;107:e425–6. 
11. Bernardi L, germani P, Del Zotto g, Scotton g, de 
Manzini N. impact of COViD-19 pandemic on general sur-
gery training program: an italian experience. am J Surg 
2020;220:1361–3. 
12. Moletta L, Pierobon eS, Capovilla g, Costantini M, 
Salvador r, Merigliano S, et al. international guidelines and 
recommendations for surgery during Covid-19 pandemic: a 
Systematic review. int J Surg 2020;79:180–8. 
13. Diaz a, Sarac Ba, Schoenbrunner ar, Janis Je, Pawlik 
TM. elective surgery in the time of COViD-19. am J Surg 
2020;219:900–2. 
14. Bagnoli PF, Nehchiri F, Lucini M, Messina Me, Morlac-
chi a, Lenna g, et al. Management of surgical working in 
an italian neighborhood hospital during the COViD-19 pan-
demic. Minerva Chir 2020;75:462–5. 
15. Spalluto M, Bevilacqua e, Baldazzi g, Cassini D. Op-
erative versus non-operative management in acute surgical 
diseases during COViD-19 pandemic: a 30-day experi-
ence from an italian hospital in Lombardy. Minerva Chir 
2020;75:457–61. 

demiological, clinical, and virological characteristics of 465 
hospitalized cases of coronavirus disease 2019 (COViD-19) 
from Zhejiang province in China. Influenza Other Respir Vi-
ruses 2020;14:564–74. 
3. Barie PS, Bronstein M, gibson CJ, Kelly ag, Lee C, Na-
rayan M, et al. A Simple Three-Tier Classification System for 
Triage, Communication, and resource utilization by Patients 
Afflicted with COVID-19 Disease. Surg Infect (Larchmt) 
2020;21:726–7. 
4. gallo g, Trompetto M. The effects of COViD-19 on aca-
demic activities and Surgical education in italy. J invest Surg 
2020;33:687–9. 
5. Xu X, Chen P, Wang J, Feng J, Zhou H, Li X, et al. evo-
lution of the novel coronavirus from the ongoing Wuhan 
outbreak and modeling of its spike protein for risk of human 
transmission. Sci China Life Sci 2020;63:457–60. 
6. Heffernan DS, evans HL, Huston JM, Claridge Ja, Blake 
DP, May aK, et al. Surgical infection Society guidance for 
Operative and Peri-Operative Care of adult Patients infected 
by the Severe acute respiratory Syndrome Coronavirus-2 
(SarS-CoV-2). Surg infect (Larchmt) 2020;21:301–8. 
7. COViD-19: guidance for triage of non-emergent surgical 
procedures. american College of Surgeons; [internet]. avail-
able from: https://www.facs.org/covid-19/clinical-guidance/
triage [cited 2021, apr 16].
8. COViD-19 guidelines for triage of emergency general 
surgery patients. american College of Surgeons; [internet]. 
available from: https://www.facs.org/covid-19/clinical-guid-
ance/elective-case/emergency-surgery [cited 2021, apr 16].

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material 
discussed in the manuscript.
Authors’ contributions.—andrea Balla, antonio De Carlo, Daniele aguzzi, Sergio Petrocca, anna guida, Federica Saraceno, rosa 
Scaramuzzo, gianfranco Fanello, alessandro Borrello, Fabrizio Ferranti and Pasquale Lepiane have given substantial contributions 
to manuscript conception and design, to data acquisition, analysis and interpretation, manuscript writing and critical revision. all 
authors read and approved the final version of the manuscript.
History.—Article first published online: November 11, 2020. - Manuscript accepted: October 27, 2020. - Manuscript received: Oc-
tober 5, 2020.

Th
is

 d
oc

um
en

t i
s 

pr
ot

ec
te

d 
by

 in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

 N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
. I

t i
s 

pe
rm

itt
ed

 fo
r p

er
so

na
l u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
Ar

tic
le

. I
t i

s 
no

t p
er

m
itt

ed
 to

 m
ak

e 
ad

di
tio

na
l c

op
ie

s 
(e

ith
er

 s
po

ra
di

ca
lly

 
or

 s
ys

te
m

at
ic

al
ly,

 e
ith

er
 p

rin
te

d 
or

 e
le

ct
ro

ni
c)

 o
f 

th
e 

Ar
tic

le
 f

or
 a

ny
 p

ur
po

se
. 

It 
is

 n
ot

 p
er

m
itt

ed
 t

o 
di

st
rib

ut
e 

th
e 

el
ec

tro
ni

c 
co

py
 o

f 
th

e 
ar

tic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tra

ne
t 

fil
e 

sh
ar

in
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

 m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

Ar
tic

le
. T

he
 u

se
 o

f a
ll 

or
 a

ny
 p

ar
t o

f t
he

 A
rti

cl
e 

fo
r 

an
y 

C
om

m
er

ci
al

 U
se

 is
 n

ot
 p

er
m

itt
ed

. T
he

 c
re

at
io

n 
of

 d
er

iv
at

iv
e 

w
or

ks
 fr

om
 th

e 
Ar

tic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.


