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RESUMO
Introdução: O crescimento da pandemia COVID-19 em Portugal e as medidas de saúde pública implementadas fizeram-se acompanhar de um acentuado decréscimo no número de pacientes admitidos no Serviço de Urgência (SU).
Objetivos: Este estudo tem como objetivo avaliar o impacto da pandemia COVID-19 nas admissões do SU de Cirurgia
Vascular, comparando as características clínicas e demográficas dos utentes que recorreram ao SU durante o período
da pandemia e o período homólogo de 2019.
Métodos: Recolhemos retrospetivamente a informação dos pacientes admitidos no SU de Cirurgia Vascular do Centro
Hospitalar Universitário do Porto entre os dias 4 de Março e 1 de Abril de 2020 — duas semanas antes e duas semanas
depois da implementação do estado de emergência no nosso país devido à pandemia COVID-19 — e durante o período
homólogo de 2019. Foram analisados os registos clínicos para obter as características e demografia, a severidade
clínica orientada pelo Sistema de Triagem de Manchester (STM), o diagnóstico final no SU, a necessidade de internamento hospitalar ou de cirurgia emergente/urgente, a duração do internamento e a mortalidade dentro de 30 dias
após a alta clínica.
Resultados: Durante o período da pandemia e o período homólogo de 2019, recorreram ao SU de Cirurgia Vascular um
total de 119 e 210 utentes, respetivamente. Em ambos os anos predominaram utentes do sexo masculino, tendo-se
verificado uma redução significativa na proporção de mulheres admitidas no ano de 2020 (P=0,015). Durante este
período, foram triadas gravidades urgentes e muito urgentes em proporções significativamente inferiores (P=0,048).
Contudo, a necessidade de internamento e de cirurgia emergente/urgente foi proporcionalmente e significativamente
superior durante a pandemia (P<0,001 e P=0,002, respetivamente). Não se verificaram diferenças entre o tempo
de internamento e a mortalidade precoce. Os diagnósticos mais prevalentes durante este período crítico foram
a isquemia crónica ameaçadora de membro (CLTI), trombose venosa profunda e a isquemia aguda de membro;
em 2019 predominaram os diagnósticos de CLTI, dor no membro de etiologia não-vascular e dor pós-operatória.
Conclusão: Identificámos uma redução de 43,3 % no número de visitas ao SU de Cirurgia Vascular no primeiro mês após
o caso inaugural de COVID-19 no nosso país. Houve uma diminuição significativa dos casos urgentes e muito urgentes
triados no SU, mas aqueles que recorreram a estes serviços apresentaram-se com doença mais grave e avançada,
traduzido pelo aumento significativo na necessidade de cuidados em internamento e de cirurgia emergente/urgente.
O medo de infeção e as limitações à mobilidade impostas pela quarentena podem dissuadir os doentes de recorrer ao
SU e atrasar o tratamento médico adequado. Os efeitos a médio e longo prazo deste comportamento na morbimortalidade dos doentes deve ser determinada de forma a avaliar a qualidade da resposta dos serviços de saúde à pandemia.
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ABSTRACT
Background: The surge of the COVID-19 pandemic in Portugal and the implemented public health measures were
accompanied with a noticeable decrease in patients’ attendance to the Emergency Department (ED).
Objectives: This study aims to evaluate the impact of COVID-19 pandemic on Vascular Surgery ED admissions,
by comparing clinical and demographic characteristics of patients visiting the ED during the pandemic and the
homologous period of 2019.
Methods: We retrospectively collected data from patients admitted to the ED of a Portuguese tertiary hospital
centre between March 4th and April 1st, 2020 — two weeks before and two weeks after the governmental implementation of the state of emergency in our country due to the COVID-19 pandemic — and the homologous period of 2019.
Individual medical records were revised to obtain patients demographics and characteristics, clinical severity under
the Manchester Triage System (MTS), final diagnosis, need for hospitalization or emergent/urgent surgery, in-hospital
length of stay and mortality within 30 days of hospital discharge.
Results: A total of 119 and 210 patients visited the Vascular Surgery ED during the pandemic and the homologous period of
2019, respectively. Males comprised the majority of patients in both years and the proportion of women visiting the ED was
lower in 2020 compared to 2019 (P=0.015). The MTS attributed a lower number of high-priority levels (yellow and orange)
to patients visiting the ED in 2020 (P=0.048). A higher proportion of patients required in-hospital treatment or emergent/
urgent surgery (P<0.001 and P=0.002, respectively) during the pandemic. No differences were observed in in-hospital
length of stay and early mortality. The most prevalent diagnosis during this critical period were chronic limb threatening
ischemia (CLTI), deep vein thrombosis, and acute limb ischemia; in 2019, CLTI, non-vascular limb pain and post-operative
pain were the dominating diagnosis.
Conclusion: We found a 43.3% decrease in the number of visits to the Vascular Surgery ED in the first month after the
inaugural diagnosis of COVID-19 in Portugal. There was a significant reduction of patients with high-priority complaints,
but those who presented to the ED had more severe and advanced disease, reflected by the increased proportion on
hospitalization and emergent/urgent surgery requirements. Fear of infection and mobility limitations imposed by
the quarantine may deter patients from attending the ED and delay proper healthcare. Mid to long-term impact of
such behaviour on morbimortality should be determined to evaluate the quality of response of healthcare services
to the pandemic.
Keywords
Vascular surgery; Emergency department; COVID-19; Pandemic

INTRODUCTION
The coronavirus disease 2019 (COVID-19), caused
by a new strand of coronavirus, (SARS-CoV-2) first
appeared in China by the end of 2019. Since then, it
spread globally at an alarming rate and was declared
a pandemic by the World Health Organization on
March 11 th , 2020 (1). In Portugal, the first positive
COVID-19 diagnosis had just been confirmed nine
days before, on March 2nd. The number of positive
cases continued to rise and by the March 18th, 642 new
infected people were announced; on that same day, in
an unprecedent decision, the Portuguese government
issued the first emergency state of its modern history
— it lasted for 45 days and ceased on May 2nd with a
total of 25190 confirmed cases and 1023 deaths(2).
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Along with the emergency state came the adoption of
social confinement measures; among others, curfew
was compulsory for the general population and
non-essential services and activities were shutdown.
This posed a challenge to the Portuguese National
Health System: it had to ensure essential care to the
growing number of infected patients and to other
potential life-threatening diseases and, at the same
time, it had to suspend non-essential activities —
in March alone, 9000 elective surgeries were postponed
and almost half a million appointments cancelled(3).
Our hospital had to adapt, and so did the Vascular
Surgery Department: a decision was made to only
perform emergent/urgent surgeries based on practice
guidelines issued for this specific purpose (4); wards
were reorganized and outpatient appointments were
conducted by telephone.

14

O Serviço de Urgência de Cirurgia Vascular em tempos de pandemia COVID-19

As the critical phase of the pandemic mitigates, it is
important to understand how the imposed measures
impacted patient’s healthcare seeking behaviour and
how it affected the prognosis of their diseases. Only
a few studies have been published so far regarding
the impact of COVID-19 pandemic in the ED of Portuguese hospitals; however, all of them confirm the
drastic reduction on patients visits to the emergency
services, reporting decreases greater than 40 to
50%(5–7). This study aims to evaluate the impact of
these measures on the Vascular Surgery ED admissions, by comparing clinical and demographic characteristics of patients visiting the ED during the
pandemic and the homologous period of 2019.

Figure 1 Timeline (March 4 th – April 1st) with the number of
Vascular Surgery Emergency Department (ED) admissions (lines
plot), number of new cases of COVID-19 in Portugal (grey filled plot)
and important containment measures issued during the pandemic.

MATERIALS AND METHODS
We conducted this retrospective observational study
in Centro Hospitalar Universitário do Porto (CHUP),
a tertiary hospital in northern Portugal, provider for
the healthcare of approximately 6% of the national
population. In this hospital, the Vascular Surgery
ED runs 24 hours a day with at least one physician
permanently present; no changes were implemented
in the ED personnel during the COVID-19 pandemic(8).
Patients can be directly referred to this specialty
through the Manchester Triage System (MTS), which
is a resource implemented twenty years ago in Portuguese hospitals to manage patients’ clinical risk at
the ED admission based on their chief complaint
and objective severity criteria. It defines the level
of priority and the recommend time to first clinical
observation (Figure 2)(9).

Angiologia e Cirurgia Vascular / Publicação Oficial SPACV / www.acvjournal.com
Número 01 / Volume 17 / Março 2021

figure 2 The Manchester Triage System levels of priority.
Priority

Colour

Category

Target
time (min.) a

1

Red

Emergent

0

2

Orange

Very urgent

10

3

Yellow

Urgent

60

4

Green

Less urgent

120

5

Blue

Not urgent

6

White

Re-evaluation

240
b

NA

Recommended target time from admission to first clinical evaluation.
White colour is assigned to patients refered to the ED for clinical
re-evaluation or administrative reasons.
NA: not applicable
a

b

Study Population and Variables
We included patients admitted to the Vascular Surgery
ED between March 4th and April 1st , 2020 — two weeks
before and two weeks after the governmental implementation of the state of emergency in our country
due to the COVID-19 pandemic; we then compared
these patients with those admitted to the same ED
during the homologous period of 2019. Individual
medical records were revised to obtain further information: patients demographics and characteristics,
clinical severity under the MTS, final diagnosis, need
for hospitalization or emergent/urgent surgery,
in-hospital length of stay and mortality within 30 days
of hospital discharge.
Statistical Analysis
Patients personal information were anonymized prior
to data analysis. Descriptive statistics were applied
according to data type: categorical variables were
presented as frequencies and continuous variables
as mean and standard deviation or median and interquartile range according to their normal distribution.
For statistical analysis, all observations were treated
as independent. Despite the slight right-skewness
in patients’ age, its mean was assumed to have
a normal distribution under the central limit theorem;
the homogeneity of variances assumption was also
met by descriptive analysis and formal tests (equality
of variances F-Test). Therefore, age comparison by year
was performed using unpaired t-test. On the contrary,
in-hospital length of stay showed no normal distribution and was compared using Mann-Whitney U test.
Categorical variables were compared using χ 2 tests.
Statistical significance was set at 0.05 and analysis was performed using IBM® SPSS® Statistics 26
(National Opinion Research Center, USA).
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RESULTS
A total of 119 patients visited the Vascular Surgery ED
of CHUP during the pandemic period, which represents
a reduction of 43.3% compared to the previous year.
From March 4th until March 20th, a mean of 5.2 patients
were admitted per day; from the following day until
April 1st , the average contracted to just 2.6 with even
no patients entering the ED on the March 25th (Figure 1).
Table 1 summarizes the demographics and characteristics of all patients collected, split by year
with their respective variation. Men comprised the
majority of patients in both years. The proportion of
women visiting the ED was significantly lower in 2020
compared to 2019 (P=0.015). Patient’s average age
overlapped at around 64–65 years with no significant
differences in means between both years.
The MTS attributed a significantly lower number of
high-priority levels (yellow and orange) to patients
visiting the ED in 2020 (P=0.048). In relative terms,
87.6% of all patients admitted in 2019 received a
high-priority level, whilst in 2020 only three-quarters
required this level of priority. No emergent (red) cases
were recorded during both years.
The number of patients requiring hospitalization
or emergent/urgent surgery were identical in both
years; however, considering the absolute reduction
of patients admitted to the ED in 2020, a significantly higher proportion of patients in the latter year
required in-hospital treatment or emergent/urgent
surgery (P<0.001 and P=0.002, respectively). In fact,
40% of all patients entering the ED in 2020 remained
hospitalized and more than one-quarter underwent
emergent/urgent surgery. Regarding in-hospital
length of stay, no significant differences were noted
as patients in 2020 only remained
hospitalized a median of two more days before
discharge compared to 2019. Early mortality remained
similar during both periods.
The most prevalent diagnosis during the pandemic
were chronic limb threatening ischemia (CLTI) —
comprising almost half of the patients — deep vein
thrombosis, and acute limb ischemia. Noticeably, in
2019, non-vascular limb pain and post-operative pain
were commonly diagnosed (in fact, only topped by CLTI),
but both saw a reduction of more than 80% when the
pandemic occurred (Table 2).

DISCUSSION
Data from the Organization for Economic Cooperation
and Development (OECD) reveals that Portugal is one
of the highest emergency services users per capita(10).
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As the COVID-19 pandemic expanded, a reduction
on ED admissions was to be expected, especially
among the eldest population: moral conscience not
to overload already on stress healthcare services,
limitations on displacements and isolation imposed
by government decree along with the fear and consequent avoidance of contamination may explain this
hypothesis. Our study shows a significant reduction of
43.3% on the demand for the same services, compared
to the previous year. In fact, a similar study conducted
in a different Portuguese tertiary hospital reveals
similar reductions on Vascular Surgery emergency
visits(11). As suggested, the eldest patients refrained
the most from attending the ED during the pandemic,
as noticed by the more than 60% reduction in the
80 or plus years old age group.
The pandemic might have also influenced patients
bearing more severe diseases: these patients, who
typically present with more serious and higher-priority
complaints under the MTS saw a significantly reduction of admissions compared to 2019. Such phenomena
was also observed in the ED of other surgery specialties (12). Nonetheless, despite the overall decrease in
patients attending the ED during this critical period,
the proportion of those requiring hospitalization or
urgent/emergent surgery was significantly higher.
This finding are in conformity with the literature
and may reflect both patients delay on seeking for
healthcare services — thus presenting at the ED with
more advanced and critical diseases — and the lack
of proper follow-up at the outpatient and general
practitioner clinics, which were severely affected by
the sudden need of institutional reorganization(5,11).
Following hospitalization, in-hospital caregiving
response may be assumed as adequate, as length of
stay and early mortality did not significantly differ
from that of 2019.
CLTI is a clinical syndrome defined by the presence
of peripheral artery disease (PAD) in combination
with rest pain, gangrene, or a lower limb ulceration
>2 weeks duration and it represents less than 10% of all
PAD patients13. According to a study conducted in 2008
by the Portuguese Society for Angiology and Vascular
Surgery, the prevalence of PAD in Portugal is around
6%(14), inevitably making CLTI a prevalent problem in
a hospital setting. CLTI remained the top problem
diagnosed at the ED even during the COVID-19 crisis
— actually, this condition was diagnosed in a
higher proportion of patients in 2020 than in 2019
(41.2% vs. 30%, respectively) — and may have played
an important role in the increase of hospitalizations
and urgent/emergent surgeries; this hypothesis is
beyond the scope of this work, but further research
to assess its real impact is essential to prepare the
Vascular Surgery unit for future pandemic waves.
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Table 1 Demographics and characteristics of Vascular Surgery visits during the COVID-19 pandemic (March 4th to April 1st) compared
to the homologous period in 2019.
Year

2020

2019

ED admissions, N

119

210

Absolute Δ 2020–2019 (%) Total
-43.3

329

Pa

Δ 2020–2019
Sex, N (%)

Relative (%) Absolute (%)

Male

83 (69.7)

118 (56.2)

+13.5

-29.7

201 (61.1)

Female

36 (30.3)

92 (43.8)

-13.5

-60.9

128 (38.9)

64.42 (14.5)

65.1 (16.5)

NA

NA

64.9 (15.8)

0.568b

< 50

20 (16.8)

38 (18.1)

-1.3

-47.4

58 (17.6)

0.388

50–59

17 (14.3)

33 (15.7)

-1.4

-48.5

50 (15.2)

60–69

35 (29.4)

55 (26.2)

+3.2

-36.4

90 (27.4)

70–79

30 (25.2)

37 (17.6)

+7.6

-18.9

67 (20.4)

80–89

15 (12.6)

38 (18.1)

-5.5

-60.5

53 (16.1)

2 (1.7)

9 (4.3)

-2.6

-77.8

11 (3.3)

-

-

-

-

-

Orange

19 (16.0)

33 (15.7)

+0.3

-42.4

52 (15.8)

Yellow

71 (59.7)

151 (71.9)

-12.2

-53.0

222 (67.5)

Green

13 (10.9)

14 (6.7)

+4.2

-7.1

27 (8.2)

Blue

3 (2.5)

1 (0.5)

+2.0

+200.0

4 (1.2)

White

13 (10.9)

11 (5.2)

+5.7

+18.2

24 (7.3)

Requiring hospitalization, N (%)

48 (40.3)

43 (20.5)

+19.8

+11.6

91 (27.7)

<0.001

Requiring emergent/urgent surgery, N (%)

31 (26.1)

26 (12.4)

+13.7

+19.2

57 (17.3)

0.002

In-hospital length of stay in days, median (IQR)

8.0 (10.5)

6.0 (16.0)

NA

NA

7.0 (13.0)

0.891c

3 (6.3)

2 (4.7)

+1.6

+50.0

5 (5.5)

0.660

Age in years, mean (SD)

0.015

Age group, N (%)

> 90
MTS level, N (%)
Red

Mortality within 30 days of discharge, N (%)

0.048

NA: not applicable; ED: emergency department; MTS: Manchester Triage system; SD: standard deviation; IQR: interquartile range.
a
P is χ2 test (with Fisher’s exact test applied when appropriate) comparing each variable between 2020 and 2019.
b
P is unpaired t-test comparing age between 2020 and 2019.
c
P is Mann-Whitney U test comparing in-hospital length of stay between 2020 and 2019.

The higher prevalence of CLTI among male patients
may help explain the significant widder sex gap of
patients between the studied years(13).
The absolute decrease in high-priority (yellow and
orange) complaints may reflect a reality where
patients with serious or potentially serious conditions
did not seek healthcare during the critical months
of the pandemic; this may trigger a ‘rebound’ effect
leading to an increase in limb or life-threating events
in the short-term, such as irreversible ischemia, uncontrolled pain or unmanageable ulcers in CLTI patients,
with its associated risk of limb amputation and death.
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Once again, this phenomenon is not ascertained in our
study but should be investigated thoroughly as it may
have serious consequences for both the patients and
the clinical practice in Vascular Surgery.
Non-vascular limb pain and post-operative pain were
among the most frequent diagnosis established in
2019 with no cases requiring in-hospital treatment
during both years. The pandemic impact on healthcare seeking behaviour and the cancelation of most
surgical procedures help explain this abrupt reduction.
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Table 2 Top ten diagnosis established during the COVID-19 pandemic (March 4th to April 1st) and
their comparison with the homologous period in 2019.
Final diagnosis at the ED

2020

2019

Δ 2020–2019

Order

N

%

Order

N

%

Relative (%)

Absolute (%)

Chronic limb threatning ischemia

1

49

41.2

1

63

30

+11.2

-22.2

Deep vein thrombosis

2

9

7.6

6

11

5.2

+2.4

-18.1

Acute limb ischemia

3

8

6.7

3

12

5.7

+1.0

-33.3

Surgical wound complications

4

7

5.9

3

12

5.7

+0.2

-41.2

Superficial vein thrombosis

5

5

4.2

9

4

1.9

+2.3

+25.0

Non-vascular limb pain

5

5

4.2

2

26

12.4

-8.2

-80.8

Skin infection

5

5

4.2

7

9

4.3

-0.1

-44.4

Chronic venous disease (CEAP C6)

8

3

2.5

7

9

4.3

-1.8

-66.7

Hemodialysis vascular access complication

9

2

1.7

10

2

0.9

+0.8

0

Post-operative pain

9

2

1.7

3

12

5.7

-4.0

-83.3

ED: emergency department; CEAP C6: Comprehensive Classification System for Chronic Venous Disorders (with active venous ulcer).

LIMITATIONS
This study is a retrospective analysis (with its inherent
limitations and bias) of clinical records written by physicians during their activity in the emergency department
of a large tertiary hospital — time and organization
constraints as well as a lack of diagnosis coding may
interfere with data quality. Also, the timeline of our
study spans for only 29 days, not reflecting the entire
nature nor consequences of the pandemic so one can
only hypothesise about mid to long-term effects.
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