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Abstract
Since the beginning of the pandemic due to the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and 
its related disease, coronavirus disease 2019 (COVID-19), several articles reported negative outcomes in surgery of infected 
patients. Aim of this study is to report results of patients with COVID-19-positive swab, in the perioperative period after 
surgery. Data of COVID-19-positive patients undergoing emergent or oncological surgery, were collected in a retrospective, 
multicenter study, which involved 20 Italian institutions. Collected parameters were age, sex, body mass index, COVID-
19-related symptoms, patients’ comorbidities, surgical procedure, personal protection equipment (PPE) used in operating 
rooms, rate of postoperative infection among healthcare staff and complications, within 30-postoperative days. 68 patients, 
who underwent surgery, resulted COVID-19-positive in the perioperative period. Symptomatic patients were 63 (92.5%). 
Fever was the main symptom in 36 (52.9%) patients, followed by dyspnoea (26.5%) and cough (13.2%). We recorded 22 
(32%) intensive care unit admissions, 23 (33.8%) postoperative pulmonary complications and 15 (22%) acute respiratory 
distress syndromes. As regards the ten postoperative deaths (14.7%), 6 cases were related to surgical complications. One 
surgeon, one scrub nurse and two circulating nurses were infected after surgery due to the lack of specific PPE. We reported 
less surgery-related pulmonary complications and mortality in Sars-CoV-2-infected patients, than in literature. Emergent 
and oncological surgery should not be postponed, but it is mandatory to use full PPE, and to adopt preoperative screenings 
and strategies that mitigate the detrimental effect of pulmonary complications, mostly responsible for mortality.

Keywords  SARS-CoV-2 · COVID-19 · Pulmonary complications · Mortality

Abbreviations
SARS-COV-2	� Severe acute respiratory syndrome coro-

navirus 2
COVID-19	� Coronavirus disease 2019
HTN	� Hypertension
CKD	� Chronic kidney disease
COPD	� Chronic obstructive pulmonary disease

PPE	� Personal protection equipment
BMI	� Body mass index
T2DM	� Type II diabetes mellitus
ICU	� Intensive care unit
ASA	� American Society of Anaesthesiologists
ARDS	� Acute respiratory distress syndrome

 *	 Maurizio De Luca 
	 nnwdel@tin.it

Extended author information available on the last page of the article

http://orcid.org/0000-0001-7642-0915
http://crossmark.crossref.org/dialog/?doi=10.1007/s13304-020-00909-0&domain=pdf


746	 Updates in Surgery (2021) 73:745–752

1 3

Introduction

In December 2019, a novel coronavirus, initially named 
2019 coronavirus (2019-nCoV) and later defined severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
emerged in Wuhan, China [1]. On 11 March 2020, the 
World Health Organization (WHO) declared that the coro-
navirus 2019 (COVID-19) outbreak could be characterized 
as a pandemic [2]. As of 16 August 2020, the infection 
had spread worldwide, with 21,294,845 confirmed cases 
and 761,779 deaths [3]. Italy was the first-hit country in 
Europe, and due to the high transmissibility of the virus, 
a high rate of critical patients required intensive care unit 
(ICU) admission and ventilation support. In some areas, 
particularly in the north, epidemic spread has been greater, 
hospitals were overwhelmed and there were important 
critical issues for the treatment of Sars-CoV-2-infected 
patients. Surgical theatres were converted into additional 
ICUs, and only emergent or oncological procedures were 
allowed. This major health crisis has induced Italian sur-
gical and anaesthesiologic societies to provide recom-
mended clinical pathways for COVID-19-positive patients 
to improve postoperative outcomes and to reduce the risk 
of infection for the operating room team [4]. A high rate 
of complications and unexpectedly high mortality have 
been reported after surgery in COVID-19 subjects [5]. The 
aim of this paper was to collect and report the results of 
emergent and oncological elective surgical procedures in 
COVID-19-positive patients in 20 Italian institutions with 
special regard to postoperative pulmonary complications 
and mortality.

Methods

This study is a national, multicentre, retrospective study, 
about patients with SARS-CoV-2 infection who underwent 
emergent or oncological surgery during the COVID-19 
pandemic, from March 5, 2020 to May 26, 2020, in 20 
different institutions in Italy. This study was approved by 
the Ethical Medical Committee of Treviso, Italy (protocol 
codex Surgery COVID-19 CIAO Study, approval number 
814/CE Marca). All patients, of any age and gender, who 
had SARS-CoV-2 infection diagnosed within 7 days before 
or 30 days after emergent or oncological surgery, who 
underwent surgery during the recruitment period, were 
included in the study. Those cases with negative COVID-
19 swab, even in the presence of respiratory symptoms, 
were excluded, as well as those without 30 days follow-up. 
Each institution was asked to provide data on the number 
of patients, type and outcomes of surgical techniques. We 

collected only routine, anonymised data with no change 
to clinical care pathways. After the collection of data 
from each institution, an Excel (Microsoft™) datasheet 
was filled with age, sex, body mass index (BMI), COVID-
19-related symptoms, comorbidities (hypertension, type II 
diabetes, pulmonary complications, other cardio-pulmo-
nary diseases, chronic kidney disease, cancer), surgical 
procedure, personal protection equipment (PPE) use in the 
operating room, rate of postoperative infection among sur-
geons and nurses, 30-day complications classified accord-
ing to Clavien–Dindo [6] and ASA (American Society of 
Anaesthesiologists) score [7]. Pulmonary complications 
are defined as pneumonia, pleural effusion, pulmonary 
embolism, acute respiratory distress syndrome (ARDS) 
and postoperative ventilation complications. The clinical 
outcomes of these surgical patients were monitored start-
ing from March 5, 2020, to the final date of 30-day follow-
up, June 26, 2020, when all the patients were discharged. 
None of the patients was diagnosed with infection after 
discharge. Cases with postoperative follow-up less than 
30 days and/or not confirmed with nasopharyngeal swab 
during the hospital stay, were excluded.

Statistical analysis

The study was performed according to STROBE guidelines 
for observational studies [8]. Continuous variables were 
expressed as the mean ± standard deviation (DS). Categori-
cal variables were expressed as frequencies and percentages 
and compared by Pearson’s Chi square or Fisher’s exact test 
between ICU and non-ICU groups or survival and death 
groups.

Results

A total of 68 patients (21 F/47 M) underwent emergent and 
oncological surgery during the Italian lockdown in the 20 
surgical institutions involved in this study. Eighteen sur-
geries (26.5%) were elective oncological, and 50 surgeries 
(73.5%) were performed as emergency. No comorbidities 
were recorded in 19 patients (27.9%), 1 comorbidity in 30 
patients (44.2%), or more than 1 comorbidity in 19 patients 
(27.9%).

The mean preoperative age was 66.8 ± 12.3 years (range 
31–91). The mean preoperative BMI was 28 ± 4.2 kg/m2 
(range 25–35). Demographics and comorbidities are sum-
marized in Table 1. Before surgery, five patients (7.5%) were 
asymptomatic for COVID-19, and 63 patients (92.5%) were 
symptomatic. Fever was the main clinical symptom in 36 
patients (52.9%), cough in nine patients (13.2%) and dysp-
noea in 18 patients (26.5%).
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Before surgery, the diagnosis of COVID-19 was positive 
in 25 patients (41.2%). In 21 cases (30.9%), a COVID-19 
swab was performed after a median postoperative time of 
11.4 ± 9.7 days. In 18 emergent cases (26.5%), a preoperative 
COVID-19 swab was not performed before surgery.

After surgery, 26 patients (38.2%) had pulmonary symp-
toms, 23 patients (33.8%) had pulmonary complications and 
in 15 cases (22%), we recorded acute respiratory distress 
syndrome (ARDS) (Table 2). In 22 cases (32%), patients 
were admitted to the intensive care unit (ICU). Patients were 
discharged after a mean time of 15.1 ± 10.2 days. Exitus 
occurred in ten patients (14.7%) after a post-operative period 
of 15 ± 10.2 days. In 2 cases, death occurred after Hartmann 
procedures for perforated descendent colon, 1 case after 
surgery for esophageal perforation, 1 case after right hemi-
colectomy for cecal cancer, 1 case after Miles procedure for 
low rectal cancer, 1 case after laparotomy for the drainage of 
a perirectal abscess, 1 case after nephrostomia, 1 case after 
ileal resection for bowel occlusion and 2 cases in patients 
who underwent thoracic drain positioning (Table 2). Specifi-
cally, regarding the 10 mortality cases, 6 cases were related 
to a surgical complication (Clavien–Dindo V), and 4 cases 
were not related to any surgical complication (Table 3). With 
reasonable certainty, we can establish, at least in 3 cases, 2 
thoracic drain positioning and 1 nephrostomia, that surgeries 
did not affect the severe path of the disease. Indeed, the spe-
cific procedures were carried out precisely as a consequence 
of the effects of COVID-19 on lungs (2 thoracic drain posi-
tioning) and kidney (1 nephrostomia).

Fifty-four patients (79.4%) had a postoperative compli-
cation ≤ 3 according to Clavien–Dindo classification, and 
14 patients (20.6%) had a postoperative Clavien–Dindo > 3, 
(Table 3). Postoperative outcomes regarding deaths and pul-
monary complications and related to age, BMI, preoperative 
diagnosis, type of surgery and comorbidities are shown in 
Table 4.

Surgeries were carried out with full Personal Protection 
Equipment (PPE) worn by the entire team in the operat-
ing room, except for one asymptomatic patient undergoing 
an emergent procedure. No case of infection was recorded 
among clinicians using PPE, while one surgeon and one 
scrub nurse and two circulating nurses of the above-men-
tioned case were infected in the week following surgery.

Discussion

Since the beginning of the COVID-19 outbreak, some cases 
of unexpected fatality after surgery in positive patients have 
been published [3, 5, 9]. Lei reported 20.5% postoperative 
death, 44.1% ICU admission rate and 100% postoperative 
pulmonary complications among 34 asymptomatic COVID-
19 patients who underwent elective surgery [10]. In our 
series, we reported different results: 14.7% postoperative 
mortality and 32.3% ICU patients.

The COVIDSurg Collaborative group, considering an 
international sample of 1128 COVID-19-positive patients 
undergoing emergency and elective surgery, reported mor-
tality in 268 patients (23.8%). Pulmonary complications 
occurred in 577 patients (51.25%). Thirty-day mortality 
in patients with pulmonary complications occurred in 219 
cases (38.0%). In the adjusted analysis, 30-day mortality 
was associated with a male sex, age 70 years or older [11].

A recent review by Nahshon of all published cases sug-
gested that it was time for a global consideration of sampling 
of all asymptomatic patients before surgical treatment due to 
the potential hazardous implications of COVID-19 infection 
on the peri-operative course. In this report, concerning the 
postoperative outcomes of patients diagnosed with COVID-
19 during the peri-operative period, a 14/51 (27.5%) postop-
erative mortality rate and severe pulmonary complications, 
as well as medical staff exposure and transmission, were 
suggested [12]. This paper confirms the rationale by whom 
Italy and other affected countries decided to postpone elec-
tive non-oncological surgery and allow only emergent and 
oncological procedures.

Our survey aimed to collect all relevant data on the peri-
operative period of 30 days of COVID-19-positive patients 
to evaluate outcomes of general surgery during the pandemic 
in Italy.

In our series, we recorded postoperative death in ten 
patients (14.7%) after a period of 15 ± 10.2 days. In 22 
patients (32.3%), we recorded the ICU admission rate 
and postoperative pulmonary complications in 23 patients 
(33.8%). Even though five patients (7.5%) were asympto-
matic before surgery and 43 patients (63.2%) were diagnosed 
with Sars-CoV-2 only after surgery, our data showed results 
slightly better than previously published evidence.

Table 1   Baseline demographics and comorbidities68 Patients, 20 
institutions

Age 66.8 ± 12.3 (range 31–91)
Sex 21 female (30%)

47 male (70%)
BMI 28 ± 4.2 (range 25–35)
No comorbidities 19 (27.9%)
1 comorbidity 30 (44.2%)
 > 1 comorbidity 19 (27.9%)
Hypertension 26 (38%)
COPD 6 (8.8%)
Diabetes 15 (22%)
CKD 2 (2.9%)
Cancer 5 (7.3%)
Other cardio-pulmonary diseases 14 (20.5%)
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Table 2   Characteristics of patients

Urgency/election Intensive care Post-op swap Symptoms ARDS Radiological 
investigas-
tion

Clavien-Dindo Post-op. complica-
tions

Death

Urgency Yes No Fever, dispnoea No CT No No No
Urgency Yes Yes Fever No CT II Deiscence anastomo-

sis, reoperation
No

Election No Yes Fever, dispnoea Yes CT IVb Sepsis, deiscence 
anastomosis, Reop-
eration

Yes

Urgency No No No No Rx chest No No No
Urgency No Yes No No Rx chest No No No
Urgency Yes Yes Fever Yes CT IVa Sepsis No
Urgency Yes Yes Dispnoea No Rx chest No No No
Urgency No Yes Dispnoea No Rx chest I Wound infection No
Election No Yes Fever, dispnoea No Rx chest IIIa Fistula No
Election No Yes Fever No Rx chest No No No
Election No Yes Dispnoea No Rx chest No No No
Urgency No Yes Pneumonia No Rx chest No No Yes
Urgency No Yes Fever, cough No Rx chest No No No
Election No Yes Pneumonia, fever, 

Cough
No CT III Fistula No

Urgency Yes Yes Dispnoea, pneumonia No CT II Pneumonia No
Election Yes Yes Fever, pneumonia No CT II Pneumonia No
Urgency No Yes Fever, pneumonia No CT II Pneumonia No
Urgency Yes No Fever, pneumonia Yes CT V Pneumonia Yes
Urgency No Yes No No Rx chest No No No
Urgency Yes No Fever, pneumonia Yes CT V Pneumonia Yes
Urgency No Yes Fever, pneumonia No CT II Pneumonia No
Urgency No Yes No No Rx chest No No No
Urgency No Yes No No CT No No No
Urgency No Yes Headache No Rx chest No No No
Urgency Yes No Fever, pneumonia Yes CT V Pneumonia Yes
Urgency No Yes Fever, pneumonia No CT II Pneumonia No
Election No Yes Headache No Rx chest No No No
Election No Yes Cough No Rx chest No No No
Urgency Yes No Fever, pneumonia No CT II Pneumonia No
Urgency Yes No Fever No CT II Wound infection No
Urgency No Yes Fever, pneumonia No CT II Pneumonia No
Urgency No Yes Pneumonia No Rx chest V bowel infarction Yes
Urgency No Yes dispnoea No CT No No No
Election No Yes dispnoea No Rx chest I Wound infection No
Urgency No Yes Cough No Rx chest No No No
Urgency No Yes Cough No Rx chest No No No
Urgency Yes Yes Fever No Rx chest No No No
Urgency Yes Yes Fever No Rx chest No No No
Election No Yes Fever, dispnoea No CT IIIa Pulmonary embolism No
Election No Yes Fever, cough No CT II Wound infection No
Election No Yes Fever No CT No No No
Election No Yes Fever No Rx chest No No No
Urgency No Yes Fever Yes CT III Multi organ failure Yes
Urgency No Yes Fever No CT No No No
Urgency Yes Yes Fever No CT II No No
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Preoperative diagnosis did not influence the course of the 
surgery. However, it has affected contagiousness due to inad-
equate use of PPE. Our data did not record a significant dif-
ference in complication rate or mortality between emergent 
and elective cases. However, 70% of deaths occurred after 
emergent surgeries for gastrointestinal perforation in patients 
suffering from at least one comorbidity. Hypertension, 

Table 2   (continued)

Urgency/election Intensive care Post-op swap Symptoms ARDS Radiological 
investigas-
tion

Clavien-Dindo Post-op. complica-
tions

Death

Urgency Yes Yes Fever No CT II No No
Urgency No Yes Fever No CT No No No
Urgency No Yes Fever No CT II No No
Urgency Yes Yes Fever, dispnoea Yes CT III No No
Urgency No Yes Fever No CT No No No
Urgency No Yes Fever No CT No No No
Urgency Yes No Cough No CT I Wound infection No
Urgency No Yes Pneumonia Yes CT IV a Sepsis, reoperation No
Urgency No No Pneumonia No CT IV Respiratory failure No
Urgency No Yes Cough No CT I Wound infection No
Urgency Yes Yes Fever, dispnoea Yes CT IV Respiratory failure No
Urgency No Yes Fever No Rx chest I Wound infection No
Urgency No No Fever, dispnoea Yes Rx chest V Sepsis with shock Yes
Urgency Yes No Fever, dispnoea Yes CT IV Sepsis, reoperation No
Urgency No Yes Dispnoea No CT II TVP No
Urgency No Yes Fever, dispnoea Yes Rx chest V Multi organ failure Yes
Election Yes Yes Fever, dispnoea No Rx chest IV Retroperitoneal 

hematoma, Reop-
eration

No

Election No Yes Fever, dispnoea, 
Penumonia

Yes CT V Pneumonia Yes

Election Yes Yes Pneumonia Yes CT II No No
Urgency No Yes Headache No Rx chest No No No
Election Yes Yes Fever Yes CT IV Pneumonia No
Election No Yes Fever No Rx chest No No No
Urgency No Yes Cough No Rx chest No No No

Table 3   Clavien-Dindo classification

*Death occurred in 6 cases for surgical complications related to sur-
gery, and 4 cases not related to surgical complications

Surgical complications 19 pts. (27.9%)
Clavien Dindo
 No complications 34 pts. (50.0%)
 I 5 pts. (7.4%)
 II 10 pts. (14.6%)
 IIIA-IIIB 5 pts. (7.4%)
 IVA-IVB 8 pts. (11.8%)
 V 6 pts. (8.8%)

Death* 10 pts. (14.7%)

Table 4   Postoperative outcomes

30-days mortality P Pulmonary 
complica-
tions

P

Age 10 patients 0.006 23 patients 0.1
  < 70 years 3 (4.4%) 16(23.5%)
  ≥ 70 years 7(10.3%) 7 (10.3%)
BMI 0.3 0.2
  < 30 9 (13.2%) 16 (23.5%)
  ≥ 30 1 (1.5%) 7 (11.7%)

Preoperative 
diagnosis

0.8 0.7

 Yes 7 (10.3%) 19 (27.9%)
 No 3 (4.4%) 4 (5.9%)

Type of surgery 0.5 0.7
 Emergency 7 (10.3%) 17 (25.0%)
 Elective 3(4.4%) 6 (8.8%)

Comorbidities 0.03 0.0001
  < 2 8 (11.8%) 16 (23.5%)
  ≥ 2 2 (2.9%) 7 (10.2%)
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cardiovascular disease, diabetes mellitus, smoking, chronic 
obstructive pulmonary disease (COPD), chronic disease and 
malignancy were the related comorbidities for a higher post-
operative rate of complications and mortality. Obesity is a 
known risk factor for Sars-Cov2 pulmonary complications, 
but in our series, body mass index (BMI) did not influence 
postoperative outcomes. This appears to be in contrast with a 
recent small case series reporting outcomes of bariatric sur-
gery in patients with peri-operative diagnosis [13]. Accord-
ing to these principles, the Italian Society for Bariatric Sur-
gery released recommendations for surgical treatment for 
high BMI patients during the pandemic [14].

Our data confirmed that age > 70 years and the presence 
of two or more comorbidities are risk factors for negative 
results after surgery in COVID-19-positive patients.[15, 16] 
Nevertheless, elderly patients with comorbidities also have 
more complicated postoperative outcomes in non-infected 
subjects. Indeed, some authors have suggested that all pre-
vious reports regarding surgery during the COVID-19 pan-
demic have underestimated the effect of other variables on 
postoperative outcomes after surgery, such as the ASA status 
[7, 15, 17, 18].

Notably, even if procedures were performed in different 
institutions, full PPE use effectively prevented infection of 
the operating room team. Our survey recorded an intraopera-
tive infection that occurred after an emergent laparoscopic 
case with no preoperative COVID-19 diagnosis. In this case, 
one surgeon, one scrub nurse and two circulating nurses 
were infected, and they were not wearing full PPE.

This study presents some limitations. This was a retro-
spective multicenter study with 68 patients, and some data 
remained heterogeneous.

At the beginning of the COVID-19 pandemic, the avail-
ability of nose pharyngeal swab was limited in many hospi-
tals, and just very symptomatic patients were tested at the 
time of the recovery. Some patients, who needed emergent 
surgery, may not have been immediately tested, but subse-
quently underwent the nose pharyngeal swab, if COVID-
19-related respiratory symptoms were present.

Data collected during March 2020 could have been 
affected by this limited availability, and asymptomatic but 
COVID-19-infected patients could have been missed, sug-
gesting that surgery-related complications and mortality 
rates in Sars-CoV-2 infected patients could be even lower 
than those reported in this series.

Then, in few weeks, the availability of tests for COVID-
19 diagnosis increased all over Italy, and COVID-19 swab 
became mandatory, both for patients already hospitalised, 
and for those newly recovered.

In this multicenter study, involving 20 Italian hospitals, 
the number of patients collected over the recruitment period, 
is coherent with the above-mentioned limitations. Moreo-
ver, the incidence of COVID-19 infection was very different 

between regions, with northern regions counting hundreds 
of new cases per day, and southern regions with few cases 
of COVID-19-postive patients, and just few needed surgery.

To date, this is the largest Italian national study of surgi-
cal operations in COVID-19-positive patients. Furthermore, 
data entry was very strict, rigorous and controlled.

There are many unanswered questions regarding COVID-
19 and surgical practice. Our data confirm the relationship 
between COVID-19 infection and postoperative complica-
tions and mortality even in asyntomatic patients and in elec-
tive surgery. In any case, outcomes of emergent and onco-
logical surgery are not irreparably invalidated by COVID-19 
infection. Furthermore, considering the cases of deaths in 
our series, we established that, in at least 3 cases, two tho-
racic drain positioning and onr nephrostomia, surgeries did 
not affect the severe path of the disease. Indeed, the specific 
procedures were carried out precisely as a consequence of 
the effects of COVID-19, respectively, on the lungs (two 
thoracic drain positioning) and kidney (one nephrostomia).

According to Gottlieb’s study, we can distinguish in the 
adoption of 4-phase containment measures. The first phase 
was intended to slow down and stop the spread of the epi-
demic on a social level. The second phase is to restore social 
activities by transferring containment measures to the indi-
vidual level. The third phase made possible by the adoption 
of valid therapeutic measures and/or by the acquisition of 
mass immunity (vaccination). The fourth phase of reworking 
the strategies of opposition to new pandemics [19].

An awfully long phase 2 is, therefore, expected. In Italy, 
we have just passed phase 1 and our institutions are in full 
Phase 2. For this reason, what we learned in the first phase 
of the full pandemic must be capitalized to make possible a 
safe clinical organization of phase 2.

The evidence in medicine also shows that there are base-
line rates of postoperative pulmonary complications and 
subsequent mortality after surgery even in a non-COVID-19 
pandemic scenario.

Conclusion

The results from the Italian multicenter study show the 
surgery-related complications and mortality rates in Sars-
CoV-2-infected patients are slightly lower than in the lit-
erature. Emergent surgery should not be postponed but it 
is mandatory to adopt preoperative screening and the use 
of PPE. Pulmonary complications are mostly responsible 
for mortality. It is crucial to adopt strategies that mitigate 
the detrimental effect of pulmonary complications. Male 
gender, age > 70 years and presence of 2 or more comor-
bidities are risk factors for negative results after surgery in 
COVID-19-positive patients. Even if performing surgery 
during the COVID-19 pandemic carries certain risks, in the 
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phase 2 pandemic, the postoperative outcomes should be 
reinterpreted on the basis of the preoperative conditions of 
the patients and the type of surgery.
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