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Cirugia electiva durante la pandemia por SARS-CoV-2 (COVID-19): analisis
de morbimortalidad y recomendaciones sobre priorizacion de los
pacientes y medidas de seguridad

RESUMEN

Palabras clave:
COVID-19
SARS-CoV-2
Cirugia electiva
Cirugia oncolégica

Introduccion: La expansién de la infeccién por SARS-CoV-2 (COVID-19) ha requerido la
adaptacién de los hospitales afectados por la pandemia, causando una reduccién de la
actividad quirargica electiva.

Metodos: Estudio retrospectivo de pacientes operados durante el mes previo y el pico de la
pandemia. Se analizé la tasa de contagio por COVID-19, la gravedad de la infeccién
respiratoria segin la Brescia Respiratory COVID-19 Severity Scale, las medidas terapéuticas
adoptadas y las complicaciones postoperatorias globales.

Resultados: Desde el 17 de febrero hasta el 31 de marzo de 2020 se produjo una reduccién
progresiva de la actividad quirtrgica, interviniéndose Unicamente 213 pacientes: 59 (27,8%)
de forma programada por patologia tumoral, 97 (45,5%) por patologia benigna y 57 (26,7%) de
forma urgente.

Se produjo un aumento progresivo de la tasa de contagio por COVID-19 con un total de 15
(7%) casos. De los pacientes oncolégicos, 10 (16,9%) resultaron afectos; en el grupo de cirugia
electiva, un paciente (1%); y en el grupo de cirugia urgente, 4 (7%) (p<0,001). Cinco pacientes
presentaron una infeccién respiratoria grave de los cuales 4 estaban afectos por enfermedad
oncolégica. Hubo 3 (1,4%) fallecimientos, todos debidos a progresién de la infeccién respi-
ratoria.

Conclusiones: Los pacientes sometidos a cirugia presentaron una elevada tasa de infeccién
por COVID-19 y de complicaciones postoperatorias, sobre todo en los pacientes oncolégicos.
La puesta en marcha de la de la actividad quirurgica debe basarse en una priorizacién de los
casos a operar, respetando unas premisas de seguridad y optimizacién de los recursos

disponibles.

© 2020 AEC. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Introduction

Since the first cases of the SARS-CoV-2 (COVID-19) infection
occurred in late December 2019 in Wuhan, China, the
exponential growth of this disease has led to a pandemic,
declared as such by the World Health Organization (WHO) on
11th March 2020."? Spain, and specifically the community of
Madrid, has been one of the areas with the highest rates
of declared infections worldwide,* which led to the declaration
of a National State of Alarm on 14th March 2020.

The expansion of the infection and the high consumption
of health resources, such as hospital beds and intensive care
units (ICUs), have led to an adaptation of the health system.**
To try to serve as many patients as possible, in many centres,
staff have been relocated, while the number of ICU beds has
been expanded. All these logistical changes, together with the
epidemic context, have led to the temporary reduction or
suspension of elective surgical activity in many centres
affected by the pandemic.”

The reduction or suspension of surgical activity has led to
delays in the scheduling of interventions, which can
represent a serious problem in the case of oncological
diseases.® Although treatment delays have clearly demons-

trated a worsening of the oncological prognosis,’ ™ the
increase in morbidity and mortality in the patients submitted
for surgical procedures, as described by European and Asian
groups,®’*! cannot be ignored. Surgical stress seems to be
associated with a change in the immune profile, which would
favour SARS-CoV-2 infection and the severity of its clinical
expression.’?

At present, very little evidence and limited recommenda-
tions by scientific societies are available on the management
of patients awaiting elective surgery.’® There are mainly
recommendations for urgent/emergent surgery that assess
the risk of the SARS-CoV-2 infection versus the benefit of
treating the underlying disease.***°

The objective of this study is to analyse the impact of the
COVID-19 pandemic on patients undergoing surgical proce-
dures in a general surgery department in a third-level public
hospital in Spain that is part of the hospital network of the
Madrid Health Service (SERMAS). Patients operated on from
the month before the declaration of the national state of alarm
in Spain and until the peak of the pandemic were studied.
Based on the analysis of our results and a review of the
available literature, we propose recommendations regarding
the resumption of surgical activity in hospitals affected by the
pandemic.
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Material and Method

Retrospective analysis of patients undergoing surgical proce-
dures in a third-level university hospital in Spain from 17th
February (four weeks before the declaration of the national
state of alarm) to 31st March 2020 with a minimum follow-up
of 15 days.

The selected hospital is a public hospital that presented a
progressive increase in COVID-19 cases and a progressive
suspension of surgical activity until it reached a type V scenario,
according to the definition of the Spanish Association of
Surgeons (AEC)." This situation implies a percentage of
COVID-19 patients hospitalised >75% of total hospitalisations
and a significantimpact on clinical care activity with limited beds
in the ICU. After reaching the type V scenario, coinciding with the
declaration of the national state of alarm on the 14th of March
2020, elective surgical activity was almost completely suspended.

For confirmation of the suspected cases of SARS-CoV-2-
infected patients with suspicious symptoms, the reverse
transcriptase-polymerase chain reaction (RT-PCR) test was
used, according to the methodology available in the hospital’s
microbiology laboratory, using nasopharyngeal and orop-
haryngeal exudates. Radiological signs compatible with
COVID-19 were considered to be the appearance of ground
glass peripheral opacity, a diffuse alveolar pattern, bilateral
opacities and/or organised pneumonia.'®

During the peak of the pandemic, it became necessary to
prioritise the available resources based on a series of clinical-
ethical-epidemiological criteria dictated by the competent
local authorities. Therefore, when reporting the morbidity and
mortality of surgical patients with the COVID-19 infection, the
severity of complications will be indicated according to the
Dindo-Clavien classification’’; the therapeutic measures used
with each patient according to a classification of treatments
required (as described in Table 1) and the severity of the
respiratory infection according to the Brescia respiratory
COVID-19 severity scale (BRCSS).”°

The following variables were analysed: age; sex; functional
status (defined according to the ECOG scale)’’; personal
background; diagnosis; type of surgical intervention; the
timing of SARS-CoV-2 infection; the treatment required
(Table 1); the severity of the respiratory infection (according

Table 1 - Treatment Groups in Relation to COVID-19

Infection.

Grupo 0
Grupo I

Symptomatic treatment

Hospitalisation with oxygen therapy, antiretrovirals
and/or immunomodulators (lopinavir/ritonavir,
darunavir, chloroquine, hydroxychloroquine)
Hospitalisation and requirement of high-dose
corticosteroids (doses>1 mg/kg/day of prednisolone
or equivalents), other immunomodulators/
immunosuppressants (tocilizumab, interferon, etc.)
or treatments not included in Group I.

ICU admission or mechanical ventilation
requirement

Grupo II

Grupo III

ICU: Intensive Care Unit.

Surgical procedures

1
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m Elective surgery for benign diseases

Urgent surgery

Total surgical procedures

Fig. 1 - Number of surgical procedures performed per week.

to the BRCSS)?°; and postoperative complications (according to
the Dindo-Clavien classification).

Statistical analysis was performed using SPSS® v.23
(SPSS®), Chicago, Illinois, USA). The qualitative variables were
expressed as a number and a percentage and the median
quantitative variables with the median and interquartile
range. Categorical variables were analysed with Fisher’s exact
test. The differences were considered statistically significant
when the P-values were <.05.

Results

Between 17th February and 31st of March 2020, 213 patients
underwent a surgical procedure: 59 (27.8%) on an elective basis
for oncological disease, 97 (45.5%) on an elective basis for
benign disease, and 57 (26.7%) as urgent procedures.

Until 6th March, the usual surgical activity was maintained,
but it subsequently decreased, initially at the expense of
scheduled procedures for benign diseases and then, after 14th
March, with an almost total suspension of surgical activity.
Fig. 1 describes the weekly activity level of the surgical
department. Out of the 213 patients who were operated on, 15
(7%) presented with a confirmed SARS-CoV-2 infection
postoperatively. Fig. 2 describes the number of SARS-CoV-2

COVID-19 Infections
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17th-23th  24th February 2nd-8th Sth-15th 16th-22nd 23rd-31st
February - 1st March March March March March

mm Total surgical procedures
s COVID-18 Infections

% COVID-19 infectiong over total sugical procedures
Fig. 2 - Number of COVID-19 infections and percentage of

infections over the total number of surgical procedures
performed per week.
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Table 2 - Incidence of COVID-19 Infection in Patients Undergoing Surgical Procedures.

Surgical Procedures COVID-19 Positive Patients (%) P
Elective surgery for oncologic diseases 59 10 (16.9%)
Elective surgery for benign diseases 97 1 (1%)
Urgent surgery 57 4 (7%)
Total 213 15 (7%) <.001

infections and the percentage of infected patients over the
total number of surgeries performed per week.

Ten (16.9%) of the oncological patients, one (1%) of those
operated on electively for benign diseases and four (7%) of the
urgent surgery group presented with a SARS-CoV-2 infection,
with statistically significant differences in the infection rate of
the three groups (P=.004) (Table 2).

Five of the 15 COVID-19 infections were diagnosed during
the hospitalisation; the rest of the patients were diagnosed
after their discharge, without being able to specify whether
the infection occurred during hospitalisation, during post-
operative control in the clinic or outside the hospital
environment.

Five patients presented with a severe respiratory infec-
tion that did not respond to symptomatic treatment or
group I medications (Table 1), and thus required additional
measures. Four of these patients had a background of
oncological diseases: a cholangiocarcinoma, an adenocarci-
noma of the pancreas, and a lymphoma in the group of
oncologic patients undergoing elective surgery, and a
lymphoma in active treatment that underwent drainage of
an abscess urgently.

A total of three (1.4%) deaths occurred as a result of
progression of the respiratory disease due to COVID-19: one
(1.7%) in the group of oncologic patients and two (3.5%) in the
group of patients operated on urgently.

Elective Oncologic Surgery Group

Out of the 59 patients undergoing oncologic surgery, ten
(16.9%) developed a SARS-CoV-2 infection (Table 3).

The median age of these cases was 65 years (57-78), and
three of the patients were male. The most frequently
associated comorbidities were cardiovascular and respiratory.
Two patients had undergone a pancreatoduodenectomy, five
had a colorectal resection, two had a breast resection and one
who was undergoing active treatment for lymphoma had an
adenopathy removed. Three patients (5%) presented with
grade >Illa complications, according to Dindo-Clavien classi-
fication, before presenting the respiratory infection.

Four patients (6.7%) were infected during hospital admis-
sion, while six (10.1%) were discharged and diagnosed later.
Three patients required symptomatic treatment, while the
other seven required re-admission or prolonged hospitalisa-
tion. Of these, three presented with severe pneumonia that
required group II treatment.

When we compared the changes in the severity of the
complications, according to the Dindo-Clavien scale and
before and after the respiratory infection, three patients
presented with a modification in the severity of their
complications and one of them died.

Elective Non-oncological Surgery Group

Of the 97 patients who underwent an elective non-oncological
surgical procedure, one (1%) tested positive for COVID-19
(Table 4). The patient was treated at home with symptomatic
treatment.

Urgent Surgery Group

Of the 57 patients who underwent urgent surgery, four (7%)
was positive for COVID-19 (Table 5). One patient (1.7%)
presented with grade >Illa complications, according to
Dindo-Clavien, before testing positive for COVID-19 and
required a reoperation due to intestinal obstruction.

Three patients (5.2%) were diagnosed during admission,
while one (1.7%) was diagnosed after discharge and required
readmission for the respiratory infection. One patient required
symptomatic treatment, another required group I treatment
and the remaining two required group II treatment.

When we compared the changes in the severity of
complications before and after the respiratory infection, two
patients, who eventually died due to respiratory infection,
presented a modification in the severity of the complications,
according to Dindo-Clavien classification.

Discussion

This analysis confirms the high rate of SARS-CoV-2 infection
in patients undergoing surgical procedures and its higher
incidence in oncologic patients. Our data supports the
experiences published by Asian and European authors'®'"??
who have shown an increase in morbidity and mortality in
patients undergoing surgical procedures during the pandemic.

There are pathophysiological elements and epidemiologi-
cal data that allow us to suppose that adding surgical stress to
a patient with COVID-19 or, conversely, the infection
developing in an operated patient can be very harmful to
patients undergoing major surgery, especially oncological
surgery.'®*? A recently published study by an Asian group
suggests an increased susceptibility to developing a severe
SARS-CoV-2 infection in patients with malignancy, probably
due to underlying immunosuppression.® The authors describe
a severe respiratory infection rate up to 75% in patients
operated on or treated in the month before the SARS-CoV-2
infection. Our data describe an infection rate of 16% and a
mortality rate from respiratory failure of 1.7% in oncologic
patients operated on in the month before and during the peak
of the COVID-19 pandemic. In addition to this, the five patients
who presented with a severe infection in our series needed
group II treatment; four of these were patients who had a



Table 3 - Patients Positive for COVID-19, Who Underwent Elective Surgical Procedures for Oncologic Diseases.

Age/Sex ECOG Background Surgical Procedure  Lenght of = Complications (Before COVID-19 Infection COVID-19 BCRSS Global
Stay (days) COVID-19 Infections) Treatment Complications
Group

1 71F 1 Obesity, HTN, COPD, PD 34 IIb (reintervention for Hospitalisation I 3 \%
OSAS, AF fistula)

2 8M 3 Obesity, HTN, COPD, Left hemicolectomy 21 IIIb (reintervention for After discharge—Re-admission I 2 1Ib
OSAS, CHF evisceration)

3 62F HTN PD 17 Illa (abscess drainage) Hospitalisation I 1 Illa

4 66M 3 AF, CHF, Myocardial Low anterior resection 11 II (lower gastrointestinal After discharge—Re-admission I 1 I
infarction bleeding)

5 51M 2 HTN, psychomotor Lymph node biopsy 22 0 Hospitalisation I 3 I
retardation, lymphoma

6 65F 0 HTN, AF Hepatic resection and 4 1 After discharge—Re-admission 1II 3 1I

lymphadenectomy
7 J0F 0 HTN Right hemicolectomy 33 II (lower gastrointestinal Hospitalisation I 1 I
bleeding)
8 89F 2 HTN, AF Right hemicolectomy 15 II (postoperative ileus) After discharge—Outpatient 0 0 II
care
9 41F 0 Breast-conserving 0 0 After discharge—Outpatient 0 0 0
surgery care
10 62F 0 Delusional disorder Mastectomy 2 0 After discharge—Outpatient 0 0 0

care

F: female; M: male; ECOG: Eastern Cooperative Oncology Group; BCRSS: Brescia Respiratory COVID-19 Severity Scale; HTN: benign hypertension; COPD: Chronic Obstructive Pulmonary Disease; OSAS:

Obstructive Sleep Apnoea Syndrome; AF: Atrial Fibrillation; CHF: Congestive Heart Failure; PD: Pancreatoduodenectomy.

Table 4 - Patients Positive for COVID-19, Who Underwent Elective Surgical Procedures for Benign Diseases.

Age/Sex ECOG Background Surgical Length of Complications COVID-19 Infection COVID-19  BCRSS Global
Procedure Stay (Days) (Before COVID-19 Infections) Treatment Complications
Group
11 34 M 0 HTN, hypertrophic  Cholecystectomy 1 0 After discharge—Outpatient 0 0 0

cardiomyopathy.

care

F: female; M: male; ECOG: Eastern Cooperative Oncology Group; BCRSS: Brescia Respiratory COVID-19 Severity Scale; HTN: benign hypertension.
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BCRSS

COVID-19
Treatment

COVID-19

Complications
(Before COVID-19 Infections)

Length of

Surgical Procedure

Background

ECOG

Age/Sex

Infection

Stay (days)

Group

II

Hospitalisation

1Ib (bowel obstruction)

21

Pyloroplasty (peptic ulcer)

HTN, type 2 diabetes,

AF

82M

12

After

1

Perianal abscess drainage

HTN, lymphoma

0

61 M

13

discharge—

Re-admission

I

Hospitalisation

Hernioplasty

COPD, seronegative
arthritis
HTN

2

82 M

14

0

Hospitalisation

21

Small bowel resection

69 F

15

F: female; M: male; ECOG: Eastern Cooperative Oncology Group; BCRSS: Brescia Respiratory COVID-19 Severity Scale; HTN: benign hypertension; COPD: Chronic Obstructive Pulmonary Disease; AF:

Atrial Fibrillation.

background of oncological diseases. Although there could be a
greater susceptibility to infection in the group of oncologic
patients, it should also be considered that these patients were
the ones who presented with a higher rate of postoperative
complications and longer hospital stays and, therefore, an
increased risk of hospital transmission. In summary, the
pathophysiological alterations due to tumour disease, as well
as the increase in morbidity secondary to the surgical
procedure and the prolongation of a hospital stay, could
contribute to an increase in the infection rate of SARS-CoV-2.

Regarding the contagion rate, five patients were diagnosed
with COVID-19 after being admitted to a ward that was
supposed to be COIVD-19 free. The source of the infection
could not be clearly determined in the ten patients who were
diagnosed after discharge without ruling out nosocomial
contagion. Among the possible causes of a nosocomial
infection one could have been the limitations of diagnostic
tests and false negatives, as also documented by other
authors.”?> However, the real efficiency of the isolation
measures established during the pandemic is questionable,
too. Despite several security measures as: the creation of areas
dedicated to patients without respiratory symptoms and/or
suspicion of COVID-19 infection; the addition of measures for
both cleaning and protecting professionals and patients;
the application of traffic restrictions in these areas; these
measures may not have been sufficient to guarantee the
absence of nosocomial infections. Therefore, it would be
necessary to consider the design of a watertight circuit
including all the stages of the diagnostic and therapeutic
process of the patients admitted during the pandemic.

It is highly likely that, in the months following the peak of
the pandemic, a more or less prolonged period of ‘coexistence’
with the disease due to COVID-19 will have to be experienced,
generating the problem of the resumption of surgical activity,
especially in oncologic patients. Although delaying oncologic
patients’ treatments can worsen their long-term progno-
sis,®'®™ it is very important to consider the increase of
postoperative morbidity and mortality of these patients if they
are infected with SARS-CoV-2. In order to offer the best
possible treatment, it is necessary, on the one hand, to
optimise the available resources and, on the other, to prioritise
the patients who are awaiting surgical intervention.**

Regarding the optimisation of the available resources for
the resumption of surgical activity in hospitals that have been
treating patients with COVID-19, it would be necessary to
guarantee security measures for both the patients and the
professionals who look after them.'® If we cannot achieve
national or regional coordination for the creation of centres
that are exclusively dedicated to the treatment of positive or
disease-free patients, we believe that there are fundamental
premises that will need to be respected in each centre. These
measurements are based on the following points:

1) The creation of decontamination programmes in the case
of a proven or suspected area of infection and the design of
appropriately prepared clean, watertight areas, possibly
with colour codes (for example, green, yellow and red) and
according to the risk of possible environmental contami-
nation in the future.>>?®
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2) The selection and training of staff.®*’

3) A guarantee of patient safety, detecting asymptomatic
cases that could worsen after the intervention.?”:?

4) The prevention of the contamination of these protected
areas in order to avoid outbreaks within hospitals, thus
guaranteeing the safety of patients and staff.>**°

Regarding the prioritisation of patients on the surgical
waiting list, it should be kept in mind that during the
‘coexistence’ with the pandemic, it is unlikely that the
patients can be assured of the complete absence of a risk of
infection after surgical procedures. Decision-making regard-
ing the most appropriate treatment for each patient should be
carried out through a multidisciplinary committee, based on
the following factors:

a) The risk of complications related to the patient (preopera-
tive anaesthetic classification ASA, ECOG).?*!

b) The risk of complications related to the disease, its
progression and the surgical procedure.®>=*

c) The availability of therapeutic alternatives to lower surgical
risks (chemotherapy, radiotherapy, endoscopic proce-
dures, thermal ablation, etc.).**°

d) The timeframe related to the evolution of the pandemic,
health care pressure and the available resources in each
centre*

This prioritisation of the indications must, undoubtedly,
include detailed information for the patients and their
families about the risks and benefits in each case, as well as
the necessary family support at home after the discharge due
to the importance of early hospital discharge in order to
reduce the risk of infection. Patients should be thoroughly
informed of the risks and benefits of undergoing the surgical
procedures based on their comorbidities, the condition of the
hospital regarding the spread of the pandemic and the
characteristics of the surgical procedure itself. The risk of
acquiring SARS-CoV-2 infection, its repercussion on the
development of postoperative complications and the eventual
associated mortality must be clearly and concisely explained
to the patient. In addition, the patient must be informed
regarding any change in the long-term prognosis of his or her
disease and the benefit that the surgical treatment could bring
in his or her case.

Conclusions

Patients undergoing elective surgery before and during the
peak of the COVID-19 pandemic showed a high rate of
postoperative complications, with a SARS-CoV-2 infection
rate of up to 16% in patients undergoing oncologic surgical
procedures.

The resumption of surgical activity in hospitals that have
been treating, and continue to treat, COVID-19 positive
patients should be based on a prioritisation of the cases to
be operated on, respecting safety rules and optimising
available resources in order to assure the safety of both
patients and staff members.

Coauthors’ Group

Elena Bermejo Marcos, Carlos Cerdan Santacruz, Jesus
Delgado Valdueza, Beatriz Doblado Cardellach, Iiigo Garcia
Sanz, Alberto Gimeno Calvo, Cristina Marin Campos, José Luis
Martin Alvarez, Teresa Pérez de la Fuente, Ana Rodriguez
Sanchez, Ménica Sanchez Gallardo, Luis Sanchez-Urdazpal
Gonzalez, Emma Torres Minguez, Alvaro Valdés de Anca,
Francisco Eduardo Viamontes Ugalde, Jose Maria Lopesino
Gonzalez, Lara Blanco Teres, Alvaro Gancedo Quintana, Julia
Revuelta Ramirez, Livia Delgado Burdalo, Rodrigo Tovar Pérez,
Ramoén Sanz Ongil.

Conflict of interest

The authors certify that there is no conflict of interest with no
financial/research/academic organization, regarding the con-
tent that is analyzed in the manuscript.

REFERENCES

1. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. Clinical
characteristics of coronavirus disease 2019 in China. N Engl
JMed. 2020. http://dx.doi.org/10.1056/NEJM0a2002032.

2. Adams JG, Walls RM. Supporting the health care workforce
during the COVID-19 global epidemic. JAMA. 2020. http://
dx.doi.org/10.1001/jama.2020.3972.

3. Ministerio de Sanidad, Consumo y Bienestar Social -
Profesionales - Enfermedad por nuevo coronavirus,
COVID-19 [Internet]. Available from: https://www.mscbs.
gob.es/en/profesionales/saludPublica/ccayes/alertasActual/
nCov-China/home.htm [accessed 15.04.20]

4. Balibrea JM, Badia JM, Rubio Pérez I, Martin Antona E,
Alvarez Pefia E, Garcia Botella S, et al. Manejo quirtirgico de
pacientes con infeccién por COVID-19. Recomendaciones
de la Asociacién Espafiola de Cirujanos. Cir Esp. 2020. http://
dx.doi.org/10.1016/j.ciresp.2020.03.001.

5. lacobucci G. Covid-19: all non-urgent elective surgery is
suspended for at least three months in England. BMJ.
2020;368:m1106.

6. Tao KX, Zhang BX, Zhang P, Zhu P, Wang GB, Chen XP, et al.
[Recommendations for general surgery clinical practice in
2019 coronavirus disease situation]. Zhonghua Wai Ke Za
Zhi. 2020;58:170-7.

7. Biagi JJ, Raphael MJ, Mackillop WJ, Kong W, King WD, Booth
CM. Association between time to initiation of adjuvant
chemotherapy and survival in colorectal cancer: a systematic
review and meta-analysis. JAMA. 2011;305:2335-42.

8. Beck C, Weber K, Brunner M, Agaimy A, Semrau S,
Grutzmann R, et al. The influence of postoperative
complications on long-term prognosis in patients with
colorectal carcinoma. Int J Colorectal Dis. 2020. http://
dx.doi.org/10.1007/s00384-020-03557-3.

9. Artinyan A, Orcutt ST, Anaya DA, Richardson P, Chen GJ,
Berger DH. Infectious postoperative complications decrease
long-term survival in patients undergoing curative surgery
for colorectal cancer: a study of 12,075 patients. Ann Surg.
2015;261:497-505.

10. Aminian A, Safari S, Razeghian-Jahromi A, Ghorbani M,
Delaney CP. COVID-19 outbreak and surgical practice:
unexpected fatality in perioperative period. Ann Surg. 2020.
http://dx.doi.org/10.1097/SLA.0000000000003925.



http://dx.doi.org/10.1056/NEJMoa2002032
http://dx.doi.org/10.1056/NEJMoa2002032
http://dx.doi.org/10.1001/jama.2020.3972
http://dx.doi.org/10.1001/jama.2020.3972
http://dx.doi.org/10.1001/jama.2020.3972
https://www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual/nCov-China/home.htm
https://www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual/nCov-China/home.htm
https://www.mscbs.gob.es/en/profesionales/saludPublica/ccayes/alertasActual/nCov-China/home.htm
http://dx.doi.org/10.1016/j.ciresp.2020.03.001
http://dx.doi.org/10.1016/j.ciresp.2020.03.001
http://dx.doi.org/10.1016/j.ciresp.2020.03.001
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0220
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0220
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0220
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0225
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0225
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0225
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0225
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0230
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0230
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0230
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0230
http://dx.doi.org/10.1007/s00384-020-03557-3
http://dx.doi.org/10.1007/s00384-020-03557-3
http://dx.doi.org/10.1007/s00384-020-03557-3
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0240
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0240
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0240
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0240
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0240
http://dx.doi.org/10.1097/SLA.0000000000003925
http://dx.doi.org/10.1097/SLA.0000000000003925

532

CIR ESP. 2020;98(9):525-532

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Lei S, Jiang F, Su W, Chen C, Chen J, Mei W, et al. Clinical
characteristics and outcomes of patients undergoing
surgeries during the incubation period of COVID-19
infection. EClinicalMedicine. 2020;100331.

Besnier E, Tuech JJ, Schwarz L. We asked the experts: Covid-
19 outbreak: is there still a place for scheduled surgery?
“Reflection from Pathophysiological Data” World J Surg.
2020;44:1695-8.

Local Resumption of Elective Surgery Guidance. American
College of Surgeon [Internet]. Available from: https://www.
facs.org/-/media/files/covid19/
local_resumption_of_elective_surgery_guidance.ashx
[accessed 17.04.20]

Coccolini F, Perrone G, Chiarugi M, Di Marzo F, Ansaloni L,
Scandroglio I, et al. Surgery in COVID-19 patients:
operational directives. World ] Emerg Surg. 2020;15:25.
SAGES and EAES recommendations regarding surgical
response to COVID-19 crisis — SAGES [Internet]. Available
from: https://www.sages.org/
recommendations-surgical-response-covid-19 [accessed
15.04.20]

Briicher BLDM, Nigri G, Tinelli A, Lapefia JFF, Espin-Basany E,
Macri P, et al. COVID-19: pandemic surgery guidance. 4open.
2020;3.

Escala dindmica de Fases de Alarma y Escenarios durante la
pandemia [Internet]. Asociacién Espaiiola de Cirujanos; 2020
Available from: https://www.aecirujanos.es/files/noticias/
152/documentos/Fases_de_alerta__v_3.pdf [accessed
15.04.20]

Wong HYF, Lam HYS, Fong AH, Leung ST, Chin TW, Lo CSY,
et al. Frequency and distribution of chest radiographic
findings in COVID-19 positive patients. Radiology.
2019;201160.

Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort of
6336 patients and results of a survey. Ann Surg.
2004;240:205-13.

Piva S, Filippini M, Turla F, Catteneo S, Margola A, De Fulviis
S, et al. Clinical presentation and initial management
critically ill patients with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection in Brescia, Italy. J Crit
Care. 2020;58:29-33.

Buccheri G, Ferrigno D, Tamburini M. Karnofsky and ECOG
performance status scoring in lung cancer: a prospective,
longitudinal study of 536 patients from a single institution.
Eur J Cancer. 1996;32A:1135-41.

Segura-Sampedro J], Reyes ML, Garcia-Granero A, de la
Portilla F. Recomendaciones de actuacién patologia
colorrectal de la AECP ante COVID-19. Documento
1_V1_marzo [Internet]; 2020. Available from: https://aecpes.
org/images/site/slider/Recomendaciones_de_actuacion_
ante_COVID.pdf [accessed 15.04.20]

Tuech JJ, Gangloff A, Di Fiore F, Michel P, Brigand C, Slim K,
et al. Strategy for the practice of digestive and oncological
surgery during the Covid-19 epidemic. J Visc Surg. 2020.
http://dx.doi.org/10.1016/j.jviscsurg.2020.03.008.

Di Saverio S, Pata F, Gallo G, Carrano F, Scorza A, Sileri P,
et al. Coronavirus pandemic and colorectal surgery:
practical advice based on the Italian experience. Colorect
Dis. 2020. http://dx.doi.org/10.1111/codi.15056.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Le AB, Biddinger PD, Smith PW, Herstein JJ, Levy DA, Gibbs
SG, et al. A highly infectious disease care network in the US
Healthcare System. Health Secur. 2017;15:282-7.

Bannister B, Puro V, Fusco FM, Heptonstall ], Ippolito G,
EUNID Working Group. Framework for the design and
operation of high-level isolation units: consensus of the
European Network of Infectious Diseases. Lancet Infect Dis.
2009;9:45-56.

Yu GY, Lou Z, Zhang W. [Several suggestions of operation for
colorectal cancer under the outbreak of corona virus disease
2019 in China)]. Zhonghua Wei Chang Wai Ke Za Zhi.
2020;23:208-11.

Li R, Pei S, Chen B, Song Y, Zhang T, Yang W, et al.
Substantial undocumented infection facilitates the rapid
dissemination of novel coronavirus (SARS-CoV2). Science.
2020. http://dx.doi.org/10.1126/science.abb3221.

Ti LK, Ang LS, Foong TW, Ng BSW. What we do when a
COVID-19 patient needs an operation: operating room
preparation and guidance. Can J Anaesth. 2020. http://
dx.doi.org/10.1007/s12630-020-01617-4.

Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk factors
of healthcare workers with corona virus disease 2019: a
retrospective cohort study in a designated hospital of
Wuhan in China. Clin Infect Dis. 2020. http://dx.doi.org/
10.1093/cid/ciaa287.

Wolters U, Wolf T, Stutzer H, Schroder T. ASA classification
and perioperative variables as predictors of postoperative
outcome. Br ] Anaesth. 1996;77:217-22.

Di Martino M, Mora-Guzman I, Blanco-Traba YG, Diaz MC,
Khurram MA, Martin-Perez E. Predictive factors of pancreatic
fistula after pancreaticoduodenectomy and external
validation of predictive scores. Anticancer Res. 2019;39:499-
504. http://dx.doi.org/10.21873/anticanres.13140.

Margonis GA, Sasaki K, Gholami S, Kim Y, Andreatos N,
Rezaee N, et al. Genetic and morphological evaluation
(GAME) score for patients with colorectal liver metastases.
Br ] Surg. 2018;105:1210-20.

Sciuto A, Merola G, De Palma GD, Sodo M, Pirozzi F, Bracale
UM, et al. Predictive factors for anastomotic leakage after
laparoscopic colorectal surgery. World J Gastroenterol.
2018;24:2247-60.

Lin HS, Watts JN, Peel NM, Hubbard RE. Frailty and post-
operative outcomes in older surgical patients: a systematic
review. BMC Geriatr. 2016;16:157.

Heimbach JK, Kulik LM, Finn RS, Sirlin CB, Abecassis MM,
Roberts LR, et al. AASLD guidelines for the treatment of
hepatocellular carcinoma. Hepatology. 2018;67:358-80.

Di Martino M, Rompianesi G, Mora-Guzman I, Martin-Pérez
E, Montalti R, Troisi RI. Systematic review and meta-analysis
of local ablative therapies for resectable colorectal liver
metastases. Eur ] Surg Oncol. 2020;46:772-81. http://
dx.doi.org/10.1016/j.ejs0.2019.12.003.

Dumoulin FL, Hildenbrand R. Endoscopic resection
techniques for colorectal neoplasia: current developments.
World ] Gastroenterol. 2019;25:300-7.

Dossa F, Chesney TR, Acuna SA, Baxter NN. A watch-and-
wait approach for locally advanced rectal cancer after a
clinical complete response following neoadjuvant
chemoradiation: a systematic review and meta-analysis.
Lancet Gastroenterol Hepatol. 2017;2:501-13.



http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0250
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0250
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0250
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0250
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0255
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0255
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0255
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0255
https://www.facs.org/-/media/files/covid19/local_resumption_of_elective_surgery_guidance.ashx
https://www.facs.org/-/media/files/covid19/local_resumption_of_elective_surgery_guidance.ashx
https://www.facs.org/-/media/files/covid19/local_resumption_of_elective_surgery_guidance.ashx
https://www.facs.org/-/media/files/covid19/local_resumption_of_elective_surgery_guidance.ashx
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0265
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0265
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0265
https://www.sages.org/recommendations-surgical-response-covid-19
https://www.sages.org/recommendations-surgical-response-covid-19
https://www.sages.org/recommendations-surgical-response-covid-19
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0275
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0275
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0275
https://www.aecirujanos.es/files/noticias/152/documentos/Fases_de_alerta___v_3.pdf
https://www.aecirujanos.es/files/noticias/152/documentos/Fases_de_alerta___v_3.pdf
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0285
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0285
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0285
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0285
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0290
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0290
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0290
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0290
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0295
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0295
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0295
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0295
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0295
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0300
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0300
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0300
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0300
https://aecpes.org/images/site/slider/Recomendaciones_de_actuacion_ante_COVID.pdf
https://aecpes.org/images/site/slider/Recomendaciones_de_actuacion_ante_COVID.pdf
https://aecpes.org/images/site/slider/Recomendaciones_de_actuacion_ante_COVID.pdf
http://dx.doi.org/10.1016/j.jviscsurg.2020.03.008
http://dx.doi.org/10.1016/j.jviscsurg.2020.03.008
http://dx.doi.org/10.1111/codi.15056
http://dx.doi.org/10.1111/codi.15056
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0320
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0320
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0320
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0325
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0325
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0325
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0325
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0325
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0330
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0330
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0330
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0330
http://dx.doi.org/10.1126/science.abb3221
http://dx.doi.org/10.1126/science.abb3221
http://dx.doi.org/10.1007/s12630-020-01617-4
http://dx.doi.org/10.1007/s12630-020-01617-4
http://dx.doi.org/10.1007/s12630-020-01617-4
http://dx.doi.org/10.1093/cid/ciaa287
http://dx.doi.org/10.1093/cid/ciaa287
http://dx.doi.org/10.1093/cid/ciaa287
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0350
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0350
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0350
http://dx.doi.org/10.21873/anticanres.13140
http://dx.doi.org/10.21873/anticanres.13140
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0360
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0360
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0360
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0360
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0365
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0365
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0365
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0365
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0370
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0370
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0370
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0375
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0375
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0375
http://dx.doi.org/10.1016/j.ejso.2019.12.003
http://dx.doi.org/10.1016/j.ejso.2019.12.003
http://dx.doi.org/10.1016/j.ejso.2019.12.003
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0385
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0385
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0385
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0390
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0390
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0390
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0390
http://refhub.elsevier.com/S2173-5077(20)30121-6/sbref0390

