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Abstract
Background: SARS-CoV-2 virus changed society’s behaviour. Population was advised to reduce
unnecessary heath care use to accommodate urgent cases and daily increase of COVID-19
patients. Health care facilities faced huge challenges, having to readjust their response to
preserve good quality of care. In Portugal, a significant reduction in the number of admissions
to the Emergency Department (ED) was reported all over the country, however the impact on
the dynamics of undeferrable surgery remains to be reported. This study compares the volume
and characteristics of urgent/emergency surgery during the 2020 COVID-19 pandemic with the
homologous period in 2019, chronologically illustrating the national evolution of new COVID-19
cases and the social and hospital containment response.
Methods: A retrospective observational study was conducted in a tertiary hospital center
located in the most affected region by COVID-19 in Portugal. Medical records of patients who
underwent urgent/emergency surgery between March 1st and May 2nd of both 2020 and 2019
were examined and the volume of surgeries were compared. Also, daily national updates from
Portuguese Directorate-General for Health were analysed.
Results: During the COVID-19 pandemic approximately 30% less patients underwent
urgent/emergency surgery (99%CI = 0.18---0.61, p < 0.001). Waiting time for surgery showed

no difference between both years (p = 0.068), but patients who did surgery during the 2020

pandemic had higher mortality rates than the ones who did it in 2019 (11.4% in 2020 and 5.9%

in 2019, p = 0.001). Reduction in surgery volume was correlated with the increasing number of
infected cases nationally.
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Conclusion: This study demonstrates decreasing numbers of urgent/emergency procedures dur-
ing the COVID-19 pandemic that may be justified by the national growth number of infected
cases. Preoperative mass screening strategy was implemented without compromising the effi-
ciency of surgical service, but patients’ mortality was higher. The importance of visiting the ED
during COVID-19 pandemic for serious cases that cannot be managed in other settings should
be highlighted.
© 2021 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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request for surgery until patient surgery), knowledge of
ntroduction

he SARS-CoV-2 virus is now widely acknowledged and has
ecome one of the most debated and studied subjects world-
ide. It emerged in China in December 2019 and quickly

pread to the rest of the world, including Europe.1,2 The
rst case in Portugal was announced on March 2, 2020 with

ncreasing number of cases being reported everyday.3

On March 18, 2020, Portugal declared the state of emer-
ency --- the first of which there was memory in the country.4

s of that day, services considered non-essential ceased and
idespread quarantine was imposed. National public health
dvised to reduce unnecessary heath care use in order to
ccommodate urgent cases and daily increase of COVID-
9 patients. Scheduled surgery was reduced to what was
trictly necessary (namely oncological or otherwise prior-
ty surgery). Urgent/emergency surgery and traumatology,
owever, kept being referred, and required immediate and
oordinated intervention.

Across Europe several health care systems faced unprece-
ented pressure, which threatened to undermine its
ffectiveness and sustainability. Reports from Spain, Scot-
and, and Italy described a dramatic reduction in the number
f emergency or acute care surgeries during the peak of the
OVID-19 emergency.5---7 In Portugal, a significant reduction

n the number of admissions to the Emergency Department
ED) was reported all over the country,8---10 however, the
mpact on the dynamics of undeferrable surgery remains to

e reported.

The authors report from a tertiary university hospital
n Porto, the second largest city in Portugal and the most

Table 1 Demographic data of patients submitted to urgent/eme
denotes Emergency.

All patients
(n = 1100)

2
(

Age, median [IQR], years 65 [0 to 1] 6
Sex, n (%)

Male 629 (57.2) 3
Female 471 (42.8) 2

ASA-PS, n (%)
ASA I E 64 (5.8) 4
ASA II E 306 (27.8) 1
ASA III E 501 (45.5) 2
ASA IV E 201 (18.3) 1
ASA V E 28 (2.5) 1

C
c
i

12
ffected by the virus nationally. The country has universal
ealth coverage provided by National Health Service.

This study aims to compare the volume, characteris-
ics, and mortality of urgent/emergency surgery in COVID-19
tate of emergency with the homologous period of 2019.

aterials and methods

fter institutional approval, the authors conducted a ret-
ospective observational study in Hospital Geral de Santo
ntónio. It is integrated in Centro Hospitalar Universitário do
orto (CHUP), a tertiary hospital and trauma center located
n the Northern region of Portugal that covers a large geo-
raphical area and a population of more than 3 million
nhabitants.11

Electronic medical records of patients referred to
rgent/emergency surgery between March 1st and May 2nd

f both 2020 and 2019 were examined. Urgent/emergency
urgery procedures were defined as interventions required
o deal with an acute threat to life, organ, limb, or tissue
aused by trauma, acute disease process, acute exacer-
ation of a chronic disease process, or complication of a
urgical or other interventional procedure. The selected
ime interval matches the day before the first diagnosed
ase in our country and the end of emergency state imposed
y the national government. Patients’ demographic data,
urgical specialties, waiting time for surgery (since the
rgency surgery in the homologous period (2019 vs. 2020). E

019
n = 643)

2020
(n = 457)

p-value

3 [0 to 1] 67 [0 to 1] 0.017
0.968

68 (57.2) 261 (57.1)
75 (42.8) 196 (42.9)

0.085
1 (6.4) 23 (5.0)
90 (29.5) 116 (25.4)
71 (42.1) 230 (50.3)
26 (19.6) 75 (16.4)
5 (2.3) 13 (2.8)

OVID-19 screening test results and 30-day mortality were
ollected. ASA (American Society of Anesthesiologists) phys-
cal status classification system was examined as it offers
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Figure 1 Distribution of urgent/emergency surg

linicians a simple categorization of a patient’s physio-
ogical status that can be helpful in predicting operative
isk.13 National pandemic evolution and implemented gov-
rnment public health measures were updated daily at the
ortuguese Directorate-General for Health website.14

All patient identification details were anonymized previ-
usly to the data analysis to secure personal information.
escriptive analysis, Mann-Whitney U and Chi-square tests
ere performed using software IBM® SPSS® Statistics v.26

National Opinion Research Center, USA). Statistical sig-
ificance was attributed to p-values less than 0.005. The
ifference of urgent/emergency surgeries between 2019 and
020 and its cumulative sum over time was calculated.
o analyze the potential correlation between the growing
umber of COVID-19 cases and the cumulative reduction of
rgent/emergency surgery, cross-correlation with autocor-
elation removed by simple pre-whitening was performed
sing the function ‘‘cross-correlations’’ of the package
‘analyze’’ in software SPSS. The effect of pre-whitening
as to reduce unassociated autocorrelation and/or trends
ithin time series prior to computation of their cross-
orrelation function. An auto-regressive model was fit to the
wo variables since both displayed first order autocorrela-
ive relationship using the function ‘‘auto-correlations’’ of
he package ‘‘analyze’’ in software SPSS. The pre-whitened
ariables consisted of the residuals of this fitted model.

esults

able 1 describes the characteristics of patients who under-
ent urgent/emergency surgery during the studied period.
o significant difference between patients’ sex (p = 0.968),
SA classification (p = 0.085) or age (p = 0.017) was observed
uring the two periods. During the pandemic, approximately

0% less patients (99%CI = 0.18---0.61, p < 0.001) were admit-
ed to urgent/emergency surgery (623 in 2019 and 457 in
020, Figure 1). Waiting time for surgery showed no differ-
nce between both years (Table 2, p = 0.068).

f
T
M

12
ver time in homologous periods (2019 vs. 2020).

When analyzing 30-day-mortality, patients who under-
ent urgent/emergency surgery during 2020 COVID-19
andemic had higher mortality rates than the ones who did
t during 2019 (11.4% in 2020 and 5.9% in 2019, p = 0.001).

Since the state of emergency was declared in Portu-
al, the reduction in volume of urgent/emergency surgery
bserved in our hospital accompanied the increase of newly
iagnosed cases (Fig. 2). Actually, we estimate a correla-
ion between these two variables (Fig. 3) --- cross-correlation
oefficient of 0.573. The strongest estimated correlation
etween the number of COVID-19 cases and the reduced sur-
ical volume occurred at lag-2 days. This time-series analysis
llowed for detection of a lagged relationship that proba-
ly indicates a cause-and-effect link --- the impact of new
OVID-19 cases in surgical volume was seen with a lag of
wo days.

iscussion

rgent/emergency surgery represents a therapeutic inter-
ention to manage acute conditions that imply clinical
eterioration or potential threat to life that should be
ngaged in a short time. In view of this definition, it would
e expected that urgent/emergency surgery could remain
nchanged in the present year.

However, as described in several European reports, this
tudy suggests that the COVID-19 pandemic caused a major
eduction in demand of urgent/emergency procedures.5---7

n fact, this investigation proposes that the observed reduc-
ion didn’t seem to be random or static and was correlated
ith the national growth of COVID-19 cases. This allows the
uthors to propose that the augmentation of national cases
nd the recurrent alarm of mass media may have seed the
ear of contamination, reducing the visits to the ED and,
onsequently, the demand for urgent/emergency surgery.
Considering Figure 2, the increasing number of new cases
orced a profound change in the National Health System.
wo dates stood out as cornerstones of change. The first was
arch 18, when the declaration of the state of emergency

5
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Figure 2 Shows the number of new infected cases reported nationally, the containment measures that were imposed by the
g lso,
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overnment and the reorganization of our hospital over time. A
nd the application of screening tests in the period under study

y the government marked the beginning of quarantine
easures. The second referred to the acknowledgment of
itigation phase, when preoperative screening test avail-

bility was guaranteed, and the COVID-19 operating theatre
OT) was established. From March 27 all patients undergo-
ng urgent surgery were tested and allocated to COVID-19
r non-COVID-19 areas, except for 16 patients who required
mergency surgical care. All 16 patients were allocated to
OVID-19 OT until knowledge of the test result.

Screening recommendations led to changes in admis-
ion for urgent/emergency surgery and the need to ensure
ppropriate waiting times for surgery was a concern for sur-

ical services. However, this study shows that there was
o significant difference in the waiting time for surgery.
his result can be understood based on an institutional

P
d
w

12
on a daily scale, the number of urgent/emergency procedures
resented.

creening strategy that gave priority to patients in need
f urgent/emergency surgery. At that time there were no
vailable rapid tests in our hospital (made in 60 minutes),
o patients had to wait about 4 hours to have an available
creening test result. On the other hand, the significant
eduction in the surgical volume may have contributed to
he greater efficiency of surgical services.

Analyzing the population in both periods, the patient
emographics, ASA classifications, and characteristics of
rocedures were similar. However, during the pandemic
eriod mortality was higher, reaching almost double from
revious year.12 This finding supports data introduced by a

ortuguese study presenting evidence of excess mortality
uring the COVID-19 lockdown, 3.5 to 5-fold higher than
hat can be explained by the official national COVID-19

6
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Table 2 Distribution of urgent/emergency surgical specialties and waiting time for surgery in the homologous period (2019 vs.
2020).

All patients (n = 1100) 2019 (n = 643) 2020 (n = 457) p-value

Waiting time until surgery, n (%) 0.068
Less than 1 day (< 24 hours) 957 (87.0) 541 (84.1) 416 (91.0)
More than 1 day 143 (13.0) 102 (15.9) 41 (9.0)

Distribution of surgeries per surgical area, n (%) 0.030
Orthopedic surgery 299 (27.2) 187 (29.1) 112 (24.5)
General surgery 281 (25.5) 177 (27.5) 104 (22.8)
Vascular surgery 269 (24.5) 133 (20.7) 136 (29.8)
Neurosurgery 119 (10.8) 72 (11.2) 47 (10.3)
Urology 79 (7.2) 46 (7.2) 33 (7.2)
Gastroenterology 15 (1.4) 7 (1.1) 8 (1.8)
Ophthalmology 15 (1.4) 10 (1.6) 5 (1.1)
Maxillofacial surgery 1.2 (1.1) 5 (0.8) 7 (1.5)
Ear, Nose, and Throat surgery 9 (0.8) 4 (0.6) 5 (1.1)
Plastic surgery 2 (0.2) 2 (0.3) 0 (0.0)

Figure 3 Curves of cumulative number of COVID-19 national cases and cumulative reduction in surgical volume between years
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2019 vs. 2020).

eaths. Additionally, as reported by other European coun-
ries, a greater severity of pathologies or delayed use of
D could be pointed out as plausible explanations for the
ncrease in mortality.5---7

The authors recognize that the study has several limi-
ations, namely, those inherent to its retrospective nature.
dditionally, as waiting time for urgent/emergency surgery
ay determine its outcome, it would have been more accu-

ate to present it in hours instead of days. As it is a
ecent and still ongoing situation, a relatively short period
as analyzed and may not be representative. Considering

he size of the population sample and the fact that is a
ingle-centered study, the findings may not describe national
eality, although, as mentioned above, CHUP covers a wide
eographical area that cannot be ignored.

As a second wave of COVID-19 pandemic spreads through
urope, it is extremely important to highlight learning points

rom the past. Even maintaining adequate testing strate-
ies and similar waiting times for surgery, the mortality
ates increased. In view of this findings, health care systems

C

T

12
hould provide guidance to help patients to choose the best
lace to receive care and to ensure that those with serious
llnesses and injuries continue going to ED, without fear of
nefficiency or contamination. Otherwise, delayed diagnosis
an imply potential life-threatening outcomes.

onclusion

his study suggests that the COVID-19 pandemic caused
reduction in urgent/emergency procedures that can

e correlated with the national growth of COVID-19
ases. Preoperative mass screening test strategy for
rgent/emergency patients was implemented without com-
romising the efficiency of surgical services. Despite the
imilar characteristics of population and procedures, a
igher mortality was observed during the pandemic.
onflicts of interest

he authors declare no conflicts of interest.
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