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Diagnosis and management of patients with acute limb
ischemia after Covid-19 infection: a case series
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Abstract

The Covid-19 pandemic caused by the Sars-Cov-2 virus created challenges and stimulated development of new forms
of treatment in many different areas of medicine. Studies have described the clinical characteristics of patients and
their outcomes, including disorders affecting the coagulation system, in which patients infected by the virus enter
a hypercoagulable and proinflammatory state that mimics vasculitis. The objective of this study was to describe
the clinical status and the treatment administered to three patients who developed acute arterial occlusion after
Covid-19 infection. The management adopted in these cases enabled the patients to recover without sequelae. The
low incidence and scarcity of published reports make it difficult to establish universally accepted treatment criteria
and options for cases of ischemia in patients infected with the novel coronavirus, whether presenting early or late.
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Resumo

A pandemia causada pela doenga do coronavirus 2019 (covid-19) estabeleceu desafios e estimulou o desenvolvimento
de diferentes formas terapéuticas em varias areas médicas. Estudos descreveram caracteristicas clinicas e desfechos de
pacientes, incluindo desordens do sistema de coagulagdo, em que os pacientes infectados pelo virus apresentam um
estado de hipercoagulabilidade e pro-inflamatério que mimetiza uma vasculite. O objetivo deste trabalho foi descrever
o quadro clinico e a terapia empregada em uma série de trés pacientes que evoluiram com quadro de oclusio arterial
aguda no perfodo pos-infecgdo por covid-19. O manejo aplicado nesses casos permitiu que os pacientes evoluissem
sem sequelas. A baixa incidéncia e a pobreza em relatos descritos tornam dificil o estabelecimento de critérios e
opgdes terapéuticas universalmente aceitos nos casos de isquemia, seja precoce ou tardia, dos pacientes infectados
pelo novo coronavirus.
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INTRODUCTION

The pandemic resulting from the disease caused by
the Sars-Cov-2 virus (Covid-19) created challenges
and stimulated development of new forms of treatment
in many different areas of medicine. Studies have
described the clinical characteristics of patients and
their outcomes, including disorders affecting the
coagulation system, in which patients infected by the
virus enter a hypercoagulable and proinflammatory
state that mimics vasculitis. Depending on the site
of involvement, after developing inflammation of
the endothelium, cases may progress to stroke, acute
kidney damage, cutaneous lesions, and visceral and
peripheral ischemia, in addition to ischemic states
involving other organs.'?

This article will describe three cases of acute limb
ischemia in post-infection phases, in patients who
had totally recovered from mild viral infections,
but presented with proinflammatory and thrombotic
sequelae. These are rare conditions, considering the
very small number of cases described with this late
presentation and, primarily, with benign outcomes
after clinical treatment. The study was approved by the
Research Ethics Committee at the Fundagéo Educacional
Jayme de Altavila — Centro Universitario Cesmac,
with Consolidated opinion number 5.166.366 and
Ethics Appraisal Submission Certificate (CAAE)
53360021.1.0000.0039.

DESCRIPTIONS OF THE CASES

Case 1

A 27-year-old female patient presented at the
emergency service with sudden onset paresthesia of the
right hand and forearm, associated with cyanosis and
coldness of the fingertips. On examination, her right
upper limb temperature was slightly lower than the
contralateral temperature, her radial pulse was present,
but slightly weaker than the contralateral, and perfusion
was slow in the thenar region (Figure 1). She had a
history of Covid-19 infection, 30 days previously,
confirmed with a positive IgG test. Table 1 lists the
results of laboratory tests ordered at admission. Doppler
ultrasonography was performed, showing slow blood
flow through the right radial artery (Figure 2) and an
absence of flow in the digital arteries. She was started
on full anticoagulation with low molecular weight
heparin (LMWH) and underwent arteriography of
the right upper limb, which showed that the digital
arteries of the right hand were not filling, contrast was
being retained in the radial artery, and the ulnar artery
was not filling, with evidence of contrast retention
in the muscular arteries of the forearm (Figure 3).
Since no failures of blood supply compatible with
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Figure 1. Patient presenting with reduced tissue perfusion
involving the thenar area of the right hand.
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Figure 2. Arterial Doppler showing reduced velocity and
amplitude of flow waves in the right radial artery of the wrist.

Figure 3. Angiography showing no opacification of the digital
arteries with contrast and opacification of muscular branches,
indicating obstruction of flow.

occlusive thrombi were observed, the decision was
taken to perform intra-arterial fibrinolytic infusion
and warm the limb. When checked after 6 hours,
the patient reported that the paresthesia had reduced,
but arteriography showed that the distal circulation
had worsened. At this point, she was switched to
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Table 1. Laboratory tests at the time of admission.
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Patient 1 Patient 2 Patient 3
Hemoglobin (g/dL) 123 12.4 11.7
Hematocrit (%) 35.8 36.6 35.7
Leukocytes/mL 8,270 6,950 9,240
Platelets/mL 269,000 158,000 363,000
D-dimer (mcg/dL) 427 530 651
CRP (mg/dL) 10.65 45 213
INR 1.22 1.21 1.0
APTTr 1.32 137 1.69
Urea (g/dL) 30 10 26
Creatinine (g/dL) 0.55 0.52 0.61
Glycemia (mg/dL) 109 98 74
Sodium (mg/dL) 136 135 143
Potassium (mg/dL) 3.6 3.7 4.5

INR: international normalized ratio; APTTr: activated partial thromboplastin time ratio; CRP: C-reactive protein.

intra-arterial unfractionated heparin (UFH), which
was maintained for 24 hours, and she was started on
intravenous corticoid therapy. After 24 hours under
observation in an intensive care bed, the patient
returned to the cath lab where angiography showed
complete filling of the entire arterial network of the
right upper limb (Figure 4), and her paresthesia had
improved considerably. She was put back on full
anticoagulation with LMWH. After 48 hours in a
bed on the ward, the patient was discharged home
with a prescription for LMWH (the possibility of oral
direct anticoagulants was discussed with the patient,
but she felt safer taking LMWH), complaining only
of mild paresis and paresthesia in the hand. During
outpatient follow-up, she was kept on anticoagulation
for a further 45 days. She also took a 30-day course
of pentoxifylline and prednisolone, prescribed by her
rheumatologist, and underwent motor physiotherapy for
6 weeks, regaining normal muscle strength, although
she had persistent paresthesia of the involved hand for
around 12 months. At a 24-month follow-up, she had
had no new ischemic episodes, paresis or paresthesia.
She was vaccinated four times and was infected by the
virus on two further occasions (confirmed clinically
and with laboratory tests).

Case 2

A 44-year-old female patient presented at the
emergency service with paresthesia and cyanosis of
the left hand, with onset the previous day. She had a
history of Covid-19 infection around 15 days earlier
and was taking 40 mg of subcutaneous enoxaparin
once a day. On physical examination, the patient
had palpable radial and ulnar pulses bilaterally.
Table 1 lists the results of laboratory tests ordered
at admission. She underwent an arterial examination

Figure 4. Control angiography with opacification of the digital
arteries by contrast after intra-arterial heparinization.

with Doppler ultrasound, which showed normal
flow in the radial and ulnar arteries of the left upper
limb, with reduced flow in the digital arteries.
The patient was heparinized with intravenous UFH
via an infusion pump and administered 125 mg of
intravenous methylprednisolone every 12 hours and
measures were taken to warm the limb passively.
After 24 hours, the patient reported a considerable
improvement in her paresthesia. Over the following
48 hours, she exhibited mild epistaxis and the rate
of infusion of the heparin solution was reduced,
with no other complications. She was discharged
on the fourth day, once her symptoms had improved
significantly and was maintained under ambulatory
monitoring on 20 mg of rivaroxaban per day, for
45 days. At outpatient follow-up at 18 months, she
had not had any further ischemic episodes. She was
vaccinated four times and was infected by the virus
on at least two further occasions (confirmed clinically
and with laboratory tests).

Case 3

A 38-year-old female patient presented at the
emergency service complaining of pain in the right
foot with onset about 14 days earlier, worsening
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progressively over the previous 24 hours, concurrently
with onset of paresthesia. The patient stated that she
had had a Covid-19 infection around 30 days earlier.
On examination, distal pulses were absent in the right
lower limb (the left pedal pulse was present) and there
were signs of poor tissue perfusion in some parts of the
plantar aspect and the calcaneus. She was examined
with Doppler ultrasound, which revealed signs of
occlusion in the tibial and dorsalis pedis arteries and
slow perfusion along the plantar aspect (Figure 5).
Table 1 lists the results of laboratory tests ordered at
admission. Systemic heparinization was started with
UFH and the limb was warmed. The patient exhibited
improved local perfusion and reduced paresthesia on
the fourth day and was discharged on anticoagulation
with rivaroxaban. She was medicated for pain control
and followed up in outpatients. She underwent a control
Doppler examination 45 days later, which showed
that the anterior tibial and dorsalis pedis arteries
were patent and that filling of the plantar arteries was
adequate, although she had tendonitis of the fibularis
longus muscle, provoking localized pain along its
path, and she complained of pain involving the medial
and plantar aspects of the foot. Anticoagulation and
outpatient follow-up were maintained. At 4 months,
the patient was still symptomatic, with claudication
involving the medial aspect of the foot. An exploratory
angiography was scheduled, with the intention to
treat if necessary. The tibioperoneal trunk was found
not to have a bifurcation to the posterior tibial artery
and there was stenosis of the dorsalis pedis and
plantaris medialis arteries (Figure 6). Percutaneous
angioplasty was performed, resulting in angiographic
(Figure 7) and clinical improvement. Postoperatively,
the patient’s symptomology improved, she was free
from claudication and walking normally, and was
kept on anticoagulation until a total of 6 months
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Figure 5. Arterial Doppler image showing occlusion of the right
anterior tibial artery at 23 cm from the plantar surface.
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had elapsed since initial presentation. At a 15-month
outpatient follow-up consultation, she had had no
further ischemic episodes. The patient was vaccinated
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Figure 6. Preoperative angiography showing stenosis of the
dorsalis pedis and plantaris medialis arteries (from the fibular
artery, originating from the tibioperoneal trunk, which does not
form the posterior tibial artery).
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Figure 7. Postoperative control angiography showing improved
appearance of the dorsalis pedis and plantaris medialis arteries.

(three doses) and was infected by the virus on at least
one further occasion (confirmed clinically and with
laboratory testing).

" DISCUSSION

The pandemic caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) involves, in addition
to the cases of alveolar pulmonary injury and acute respiratory
failure, an elevated incidence of cardiovascular diseases,
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especially acute thrombotic events, such as arterial occlusions
and venous thromboembolism (VTE),? which are associated
with higher mortality.*> Guarinello et al.® called attention
to the elevated rate of amputations among decompensated
arterial patients caused by reluctance to seek medical attention
for fear of contagion.® From the early stages, disorders of
the coagulation system in infected patients were already
being reported.”** As knowledge about the disease was
accumulated, it was suggested that the thrombotic diathesis
associated with this virus is a reflection of an endothelial
injury induced by infection of the endothelial cells.!” The
thrombotic complications can be explained by this endothelial
infection and induction of luminal thromboplastin (TP)
expression, which acts to trigger the proteolytic cascade
of thrombin and fibrin formation (extrinsic pathway or as
the coagulation initiation phase).!"'> McGonagle et al.!
suggest that the virus’ mechanism of vascular involvement
mimics vasculitis, which can cause cryptogenic stroke, acute
kidney damage, cutaneous vasculitis, intestinal ischemia,
and ischemia of other organs.' A review conducted by
Becker? observed several different clinical presentations
of vasculitis induced by SARS-CoV-2 and also a range
of sites of manifestation, such as skin lesions of the toes
(“covid toes”), paralysis of the trochlear nerve, and corpus
callosum infarct.”> Alonso et al.'* described and quantified
the incidence of acro-ischemic lesions in patients infected
by Covid-19, classifying them according to their different
patterns as: atypical Raynaud’s phenomenon; pseudo-pernio;
severe microcirculatory ischemia; or dry gangrene with
arteriosclerosis obliterans."* Pulmonary embolism was the
most common thrombotic event among these patients, despite
administration of thromboprophylaxis in hospital in some
cases.'* Reports have been published describing different
clinical presentations and management of these events,
such as ischemic stroke,'* deep venous thrombosis (DVT),
mesenteric ischemia,'® thrombosis of the abdominal aorta
and common iliac artery bilaterally,'” arterial thrombosis
limbs in isolation,'®!? and even association with autoimmune
diseases.” Teng et al.?! described the case of a patient who
had two episodes of acute arterial occlusion of the right
lower limb during the infection and even using anticoagulant
therapy (due to the patient having developed pulmonary
embolism).?! Management of arterial events includes surgical
treatment with thromboembolectomy, supplemented or not
by adjuvant therapy with intra-arterial fibrinolytics and/or
systemic heparinization.”? Rosa et al.>* described cases of
upper limb ischemia diagnosed during acute presentation
of SARS-CoV-2 in which a combination of heparin and
corticoid with alprostadil was used, with varying outcomes
depending on the severity of the cases.?® That article also
differs from our study in terms of the patients’ D-dimer
values at admission, which may be related to the lower
severity and earlier diagnoses in the cases we treated. The
cases described by Rosa et al.”® are notable for their late
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presentation, which, after knowledge was accumulated during
the first case seen at the service, proved to be possible to
diagnose noninvasively, with purely clinical management
or clinical management followed up with endovascular
treatment later. In the first two cases, we describe arterial
events during the post-infection period and in patients who
had had mild cases of viral infection, which differs from
the episodes of arterial thromboembolism described in the
literature. In cases 1 and 2, we describe patients with early
symptoms, which were probably identified during the initial
distal vasospasm phase of the virus-induced vasculitis (or
because of the highly inflammatory state that these patients
may be in) and were treated before they progressed to
formation of arterial thrombi. In case 1, because of the length
of time during which the hand remained hypoperfused, there
was paresthesia and paresis, which were both reversible.
In case 2, treatment was promptly started with a corticoid
(low dose) and systemic heparinization because of the
experience with, and the result of, case 1 (the first post-
Covid-19 case seen at our service). In contrast, in case 3,
the patient sought care at a later point, when thrombotic
involvement had already occurred. In this case, the same
clinical treatment was chosen, in order not to conduct a
procedure immediately to avoid the complications of an
inflammatory process. The patient responded well to treatment
with intravenous heparinization, and the condition was
treated later with angioplasty. It is important to highlight
the value of vascular echography for diagnosis of the
condition. This is a noninvasive examination and since
it is extremely accurate when performed by experienced
examiners, it is capable of guiding intrahospital treatment
and can even be used for planning later surgery. Both patient
2 and patient 3 were diagnosed and had treatment defined
using this examination alone, without a need for invasive
methods or examinations with contrast. Thus, episodes of
acute occlusions secondary to infection with the SARS-
CoV-2 virus can occur both in severe patients during the
infection or at a later date after the viral presentation, even
if the infection has been mild, and can even be treated in
a less invasive manner, providing that they are identified
early. These findings are different from those found, for
example, by Galyfos et al.,** who stated that mortality was
higher among cases treated conservatively.?* At the time
of diagnosis of respiratory infection, only patient 2 was
prescribed enoxaparin, even though it was a mild case, and
none of the patients were diagnosed with thrombophilia
during ambulatory investigations and care, inferring that
the events were exclusively triggered by the virus-induced

vasculitis.?>?¢

CONCLUSIONS

Although the spread has slowed down, there is still an
elevated global incidence of SARS-CoV-2 infection and
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new strains are emerging, maintaining the relationship
with thrombotic events and the importance of dealing
with the issue. The virus appears to establish a pro-
thrombotic state by means of endotheliitis and while
there is greater risk of thrombotic events in serious
cases, the risk is not absent in mild cases, even after a
period of convalescence from the respiratory disease.
The low incidence and the small number of published
reports make it difficult to establish universally
accepted treatment criteria and options for cases of
ischemia in patients infected by the novel coronavirus.
In both early and late presentations, a high degree of
suspicion should be maintained to achieve diagnosis
and initiate treatment as early as possible. We present
our experience, in which, in cases that manifested
late, patients were treated, there was no recurrence of
ischemic episodes, and they did not suffer sequelae.
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Resumo

A pandemia causada pela doenga do coronavirus 2019 (covid-19) estabeleceu desafios e estimulou o desenvolvimento
de diferentes formas terapéuticas em varias areas médicas. Estudos descreveram caracteristicas clinicas e desfechos de
pacientes, incluindo desordens do sistema de coagulagdo, em que os pacientes infectados pelo virus apresentam um
estado de hipercoagulabilidade e pré-inflamatério que mimetiza uma vasculite. O objetivo deste trabalho foi descrever
o quadro clinico e a terapia empregada em uma série de trés pacientes que evoluiram com quadro de oclusdo arterial
aguda no perfodo pos-infecgdo por covid-19. O manejo aplicado nesses casos permitiu que os pacientes evoluissem
sem sequelas. A baixa incidéncia e a pobreza em relatos descritos tornam dificil o estabelecimento de critérios e
opgdes terapéuticas universalmente aceitos nos casos de isquemia, seja precoce ou tardia, dos pacientes infectados
pelo novo coronavirus.

Palavras-chave: covid-19; trombose; anticoagulantes; isquemia; extremidade inferior; extremidade superior.

Abstract

The Covid-19 pandemic caused by the Sars-Cov-2 virus created challenges and stimulated development of new forms
of treatment in many different areas of medicine. Studies have described the clinical characteristics of patients and
their outcomes, including disorders affecting the coagulation system, in which patients infected by the virus enter
a hypercoagulable and proinflammatory state that mimics vasculitis. The objective of this study was to describe
the clinical status and the treatment administered to three patients who developed acute arterial occlusion after
Covid-19 infection. The management adopted in these cases enabled the patients to recover without sequelae. The
low incidence and scarcity of published reports make it difficult to establish universally accepted treatment criteria
and options for cases of ischemia in patients infected with the novel coronavirus, whether presenting early or late.

Keywords: Covid-19; thrombosis; anticoagulants; ischemia; lower limb; upper limb.
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INTRODUGAO

A pandemia ocorrida pela doenga do coronavirus
2019 (covid-19) estabeleceu desafios e estimulou o
desenvolvimento de diferentes formas terapéuticas em
varias areas médicas. Diferentes estudos descreveram
variadas caracteristicas clinicas e desfechos de pacientes,
incluindo desordens do sistema de coagulagdo, em
que os pacientes infectados pelo virus apresentam um
estado de hipercoagulabilidade e pro-inflamatorio que
mimetiza uma vasculite. A partir do desenvolvimento
da inflamagao do endotélio, o paciente pode evoluir,
de acordo com o local de acometimento, com acidente
vascular encefalico, lesdo renal aguda, lesdes cutaneas
e isquemias viscerais e periféricas, além de quadros
isquémicos em outros 6rgaos'?.

Sero descritos trés casos de isquemia aguda de
membros em estagio pos-infecgdo, com pacientes
totalmente recuperados de um quadro viral brando,
porém apresentando sequelas do seu status pro-
inflamatorio e trombotico. Trata-se de uma condigdo
rara, tendo em vista pouquissimos casos descritos
com essa apresentagdo tardia e principalmente com
evolug@o benigna através de tratamento clinico.
O estudo foi aprovado pelo comité de ética em pesquisa
da Fundagdo Educacional Jayme de Altavila— Centro
Universitario Cesmac, sob Parecer Consubstanciado
de nimero 5.166.366 e Certificado de Apresentagao
de Apreciagdo Etica (CAAE) 53360021.1.0000.0039.

DESCRICAO DOS CASOS

Caso 1

Uma paciente do sexo feminino, de 27 anos, deu
entrada no servi¢co de emergéncia com quadro de
parestesia em mao e antebraco direitos, de inicio
subito, associada a cianose ¢ sensagdo de frio nas
pontas dos dedos. Ao exame, apresentava membro
superior direito com temperatura discretamente
inferior ao contralateral, pulso radial presente pouco
diminuido em relacdo ao contralateral, perfusdo
lentificada em regido tenar (Figura 1). A paciente tinha
historia pregressa de infec¢ao por covid-19 30 dias
antes, ja confirmada com IgG positivo. Exames
laboratoriais de admissdo podem ser visualizados na
Tabela 1. Foi solicitada ultrassonografia Doppler, que
evidenciou fluxo lentificado em artéria radial direita
(Figura 2) e auséncia de fluxo nas artérias digitais.
Foi iniciada anticoagulacdo plena com heparina
de baixo peso molecular (HBPM), e a paciente foi
submetida a arteriografia do membro superior direito,
que evidenciou auséncia de enchimento das artérias
digitais da mao direita, retengdo do contraste na artéria
radial e auséncia de enchimento da artéria ulnar,
com retencdo e evidéncia das artérias musculares

Manejo isquemia aguda pos-covid-19

Figura 1. Paciente apresentando perfusdo tecidual diminuida
em regido tenar da mao direita.

ART RADIAL D

Figura 2. Doppler arterial apresentando diminuicéo de velocidade
eamplitude das ondas do fluxo da artéria radial direita no punho.

do antebraco (Figura 3). Como nao foi evidenciada
nenhuma falha de enchimento compativel com trombo
oclusivo, optou-se pela realizagao de infusdo de
fibrinolitico intra-arterial, além do aquecimento do
membro. No controle 6 horas apds, a paciente referia
diminuicdo da parestesia, e a arteriografia demonstrou
piora do aspecto da circulagdo distal. Nesse momento,
foi introduzida terapia com heparina nao fracionada
(HNF) intra-arterial, mantida por 24 horas, e foi
iniciada terapia com corticoide endovenoso. Apos
periodo de 24 horas em observagao em leito do Centro
de Terapia Intensiva (CTI), a paciente retornou para a
hemodindmica, e a angiografia mostrou enchimento
completo de toda rede arterial do membro superior
direito (Figura 4), evidenciando melhora importante
da parestesia. Optou-se por substituicdo para
anticoagulacdo plena com HBPM. Apds 48 horas em
leito de enfermaria, a paciente recebeu alta mantendo
uso domiciliar de HBPM (foi discutido com paciente
a possibilidade de anticoagulantes orais diretos,
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Tabela 1. Exames laboratoriais no momento da admissio.

Manejo isquemia aguda pos-covid-19

Paciente 1 Paciente 2 Paciente 3

Hemoglobina (g/dL) 12,3 12,4 11,7
Hematocrito (%) 35,8 36,6 35,7

Leucdcitos/mL 8.270 6.950 9.240

Plaquetas/mL 269.000 158.000 363.000

D-dimero (mcg/dL) 427 530 651
PCR (mg/dL) 10,65 4,5 21,3
RNI 1,22 1,21 1,0

rTTPA 1,32 1,37 1,69
Ureia (g/dL) 30 10 26
Creatinina (g/dL) 0,55 0,52 0,61
Glicemia (mg/dL) 109 98 74
Sédio (mg/dL) 136 135 143
Potassio (mg/dL) 3,6 3,7 4,5

RNI: razao de normatizagéo internacional; rTTPA: relagao de tempo de tromboplastina parcial ativada; PCR: protefna C-reativa.

Figura 3. Angiografia apresentando ndo opacificagao de artérias
digitais pelo contraste e opacificagdo de ramos musculares,
denotando represamento do fluxo.

Figura 4. Controle angiografico com opacificagdo das artérias
digitais pelo contraste ap6s heparinizagdo intra-arterial.

porém ela sentiu-se mais segura com uso de HBPM),
queixando-se somente de parestesia e paresia leve na
mao. No acompanhamento ambulatorial, foi mantida
a anticoagulagdo por mais 45 dias. A paciente fez uso
por 30 dias de pentoxifilina e prednisolona a pedido
de seu reumatologista. Realizou ainda fisioterapia
motora por 6 semanas, retornando a forga muscular
ao normal, e manteve parestesia na mao acometida
por cerca de 12 meses. No seguimento de 24 meses,
ndo houve novos episddios isquémicos, paresias ou
parestesias; a paciente foi submetida a vacinagao
(quatro doses), tendo sido infectada outras duas vezes
pelo virus (clinica e laboratorialmente confirmada).

Caso 2

Uma paciente do sexo feminino, de 44 anos, deu
entrada no setor de emergéncia devido a parestesia

e cianose em mao esquerda de inicio ha 1 dia. Havia
historia prévia de infecg¢do por covid-19 ha cerca de
15 dias, e ela estava em uso de enoxaparina 40 mg
subcutaneo uma vez ao dia. Ao exame fisico, a
paciente apresentava pulsos radial e ulnar palpaveis
bilateralmente. Exames laboratoriais de admissdo
podem ser visualizados na Tabela 1. Ela foi submetida
a exame ultrassom Doppler arterial, que evidenciava
fluxo normal em artérias radial e ulnar no membro
superior esquerdo, com captagao de fluxo reduzida nas
artérias digitais. Optou-se pela heparinizagdo com HNF
endovenosa em bomba de infusdo, metilprednisolona
125 mg de 12 em 12 horas endovenosa e medidas
para aquecimento passivo do membro. Ap6s 24 horas,
a paciente referia redugdo importante da parestesia.
No periodo de 48 horas, a paciente apresentou discreta
epistaxe, sendo diminuida a taxa de infusdo da solugao
de heparina, sem outras intercorréncias. A paciente
recebeu alta no quarto dia apds melhora importante dos
sintomas, sendo acompanhada ambulatorialmente com
uso de rivaroxabana 20 mg por dia, que foi mantido
por 45 dias. No acompanhamento ambulatorial de
18 meses, ndo apresentou novos episodios isquémicos;
a paciente foi submetida a vacinagdo (4 doses), tendo
sido infectada pelo menos duas vezes pelo virus
(clinica e laboratorialmente confirmadas).

Caso 3

Uma paciente do sexo feminino, de 38 anos, deu
entrada no setor de emergéncia com relato de dor em
pé direito ha cerca de 14 dias, com piora progressiva
nas ultimas 24 horas associada a parestesia. A paciente
relatou infecgdo por covid-19 ha cerca de 30 dias.
Ao exame, apresentava, em membro inferior direito,
auséncia de pulsos distais (pulso pedioso esquerdo
presente) e sinais de ma perfusdo tecidual em algumas
areas da face plantar e calcaneo. Ela foi submetida a
exame ultrassom Doppler, que evidenciou sinais de
oclus@o em artérias tibiais ¢ dorsal do pé e lentificacdo
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da perfusdo em face plantar (Figura 5). Exames
laboratoriais de admissdo podem ser visualizados
na Tabela 1. Optou-se por inicio de heparinizagio
sistémica com HNF e aquecimento do membro.
A paciente apresentou melhora da perfusao local
¢ da parestesia no quarto dia, recebendo alta com
anticoagulacdo com rivaroxabana; ela foi medicada
para controle da dor, e foi mantido acompanhamento
ambulatorial. Paciente realizou Doppler de controle
45 dias ap6s, que evidenciou artérias tibial anterior
e dorsal do pé pérvias e enchimento adequado das
artérias plantares, tendinite de musculo fibular longo,
cursando com dor local em sua topografia, queixando-
se de dor em face medial e plantar do pé. Foram
mantidos anticoagulagao e seguimento ambulatorial.
Apds 4 meses, a paciente manteve-se sintomatica,
com claudica¢do em face medial do pé. Foi indicada
angiografia armada, evidenciando tronco tibiofibular
sem bifurcag@o para artéria tibial posterior ¢ estenoses
em artéria pediosa e plantar medial (Figura 6), sendo
realizada angioplastia percutdnea com melhora
angiografica (Figura 7) e clinica. A paciente evoluiu
no pos-operatoério com melhora da sintomatologia,
sem claudicagdo, deambulando normalmente, sendo
mantida anticoagulag¢do até completar 6 meses do
quadro inicial. No acompanhamento ambulatorial de
15 meses, ndo houve novos episodios isquémicos; a
paciente foi submetida a vacinagdo (3 doses), tendo
sido infectada pelo menos mais uma vez pelo virus
(clinica e laboratorialmente confirmada).

DISCUSSAO

A pandemia causada pelo coronavirus 2 da sindrome
respiratoria aguda grave (SARS-CoV-2) apresenta,
além de casos de lesdo pulmonar alveolar e faléncia
respiratoria aguda, elevada incidéncia de doengas
cardiovasculares, em especial eventos tromboticos

MY TOD BL
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T ———
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Figura 5. Doppler arterial evidenciando oclusdo da artéria tibial
anterior direita a 23 cm da face plantar.

Manejo isquemia aguda pos-covid-19

Figura 6. Angiografia pré-operatéria evidenciando estenoses
em artéria dorsal do pé e plantar medial (originaria da artéria
fibular, advinda de tronco tibiofibular que néo forma artéria
tibial posterior).

agudos, como oclusdes arteriais e tromboembolismo
venoso (TEV)?, que estdo relacionados com uma maior
mortalidade**. Guarinello et al.® chamaram atengio
para o elevado indice de amputagdes em pacientes
arteriais descompensados devido ao receio de contagio

Teixeira et al. ] Vasc Bras. 2022;21:€20220044. https://doi.org/10.1590/1677-5449.202200441 417



Figura 7. Angiografia pés-operatéria de controle evidenciando
melhora do aspecto das artérias dorsal do pé e plantar medial.

ao buscar atendimento médico®. Ainda em seu inicio,
desordens do sistema de coagulagdo foram citadas nos
pacientes infectados’®’. Com o avangar do conhecimento
sobre a doenga, foi sugerido que a diatese trombdtica
associada ao virus reflete uma endoteliopatia induzida
pela infeccdo das células endoteliais!®. As complicagdes
tromboticas podem ser explicadas por essa infecg¢do

Manejo isquemia aguda pos-covid-19

endotelial e a indugdo da expressdo luminal do fator
tecidual (FT), que age como um gatilho da cascata
proteolitica de formagdo de trombina e fibrina (via
extrinseca ou fase de iniciagdo da coagula¢do)''%.
McGonagle et al.! sugerem que o mecanismo de
acometimento vascular do virus seria mimetizando uma
vasculite, que poderia levar a acidente vascular cerebral
criptogénico, lesdo renal aguda e vasculites cutaneas,
isquemia intestinal e outras isquemias de outros orgéos'.
Um levantamento realizado por Becker? observou
varias apresentagoes clinicas da vasculite induzida
pelo SARS-CoV-2, assim como diferentes locais de
manifestacdo, como lesdes cutineas nos dedos do pé
(“covid toes”), paralisia de nervo troclear e infarto de
corpo caloso®. Alonso et al."® descreveram e quantificaram
a incidéncia de lesdes acrais isquémicas (LAI) em
pacientes infectados por covid-19, agrupando-as em
diferentes padrdes: fendmeno de Raynauld atipico;
pseudopernio; isquemia grave da microcirculagdo;
e gangrena seca com arteriosclerosis obliterans®.
A embolia pulmonar foi identificada como o evento
trombotico mais comum nesses pacientes, apesar da
aplicagdo de tromboprofilaxia durante o internamento
em alguns casos'*. Ja foram publicados relatos de
diferentes apresentagdes clinicas e condutas frente a esses
eventos, como acidente vascular encefalico isquémico
(AVEi)", trombose venosa profunda (TVP), isquemia
mesentérica'®, trombose de aorta abdominal e de artéria
iliaca comum bilateralmente!’, trombose arterial de
membros isoladamente'®!” e até mesmo associagdo
com doengas autoimunes®. Teng et al.?! descreveram o
caso de um paciente que, durante a infec¢do ¢ mesmo
em uso de terapia anticoagulante (pois o paciente
havia desenvolvido embolia pulmonar), apresentou
dois episddios de oclusdo arterial aguda em membro
inferior direito?!. Entre os eventos arteriais, as condutas
tém sido relatadas com a terapéutica cirtirgica pela
tromboembolectomia, complementada ou nao por
terapia adjuvante com fibrinolitico intra-arterial e/ou
heparinizagao sistémica®. Rosa et al.?* descreveram
casos de isquemia de membros superiores diagnosticados
na apresentacao aguda do SARS-CoV-2, em que se
utilizou associag@o de heparina e corticoide com
alprostadil, tendo desfechos variados relacionados
com a gravidade dos pacientes®. Esse estudo também
difere do nosso quanto aos valores de D-dimero na
admissdo dos pacientes, podendo estar relacionado
com a menor severidade e os diagndsticos precoces dos
casos do presente artigo. Os casos descritos no estudo
de Rosa et al.”® chamam atengdo pela apresenta¢do
tardia, que, ap6s conhecimentos adquiridos com o
primeiro caso do servigo, mostraram-se passiveis de
diagnostico nao invasivo, com manejo puramente clinico
ou associado a tratamento endovascular em segundo
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tempo. Nos dois primeiros casos, apresentamos eventos
arteriais no periodo pés-infeccdo e em pacientes que
passaram por quadros leves de infeccdo viral, o que
difere dos episodios relatados na literatura quanto a
tromboembolismo arterial. Nos casos 1 e 2, relatamos
pacientes com sintomas precoces, tendo sido identificadas
provavelmente no periodo inicial de vasoespasmo
distal do quadro da vasculite induzida pelo virus (ou
pelo estado altamente inflamatdrio em que os pacientes
podem se encontrar) ¢ tratadas antes da evolug@o
para formagdo de trombos arteriais. O caso 1, pelo
tempo que a mao esteve hipoperfundida, apresentou
parestesia e paresia, as quais foram reversiveis. No caso
2, foi iniciada precocemente a terapia com corticoide
(dose baixa) e heparinizagdo sistémica devido a
experiéncia e ao resultado do caso 1 (primeiro caso
pos-covid-19 atendido em nosso servigo). O caso
3 ja mostra uma paciente que buscou atendimento
em momento mais tardio, quando ja havia ocorrido
comprometimento trombotico. Nesse caso, decidiu-
se pelo mesmo tratamento clinico, para ndo realizar
procedimento naquele momento em busca de evitar
as complicacgdes do processo inflamatdrio. A paciente
apresentou boa resposta a terapia com heparinizagao
endovenosa, tendo o quadro por fim tratado posteriormente
com angioplastia. E importante salientar o valor da
ecografia vascular no diagndstico do quadro. Por ser um
exame nao invasivo e extremamente acurado quando
realizado por examinadores experientes, ela mostrou-
se capaz de nortear o tratamento intra-hospitalar e
mesmo a programagao cirirgica em momento posterior.
As pacientes 2 e 3 tiveram diagnostico e terapéutica
definidos somente com o exame, sem uso de métodos
invasivos ou contrastados. Logo, episddios de oclusdes
agudas por infec¢@o do virus SARS-CoV-2 podem ocorrer
tanto em pacientes graves na vigéncia de infeccdo como
em periodo tardio apos o quadro viral, mesmo que tenha
sido leve, que pode até mesmo ser tratado de forma
menos invasiva, desde que identificado precocemente.
Esses achados sdo diferentes dos encontrados, por
exemplo, por Galyfos et al.?*, que afirmam haver
uma maior mortalidade nos casos tratados de forma
conservadora?. No momento do diagnostico da infec¢io
respiratoria, apenas a paciente 2 recebeu prescricdo
de enoxaparina, mesmo tratando-se de caso leve, ¢
nenhuma foi diagnosticada com trombofilia durante o
acompanhamento e a investigagao ambulatorial, inferindo
que os eventos foram desencadeados exclusivamente
pela vasculite induzida pelo virus®-¢,

CONCLUSOES

Apesar de um ritmo menor, ainda ha elevada
incidéncia global de infec¢do pelo SARS-CoV-2,
bem como surgimento de novas cepas, mantendo

Manejo isquemia aguda pos-covid-19

sua relagdo com eventos trombaticos e a importancia
em tratar do tema. O virus parece estabelecer um
status pro-trombotico por meio de uma endotelite,
havendo um maior risco de eventos trombéticos nos
pacientes graves, porém ndo ausente em casos leves,
mesmo apos periodo de convalescenga da doenca
respiratoria. A baixa incidéncia e o pequeno numero de
relatos descritos tornam dificil o estabelecimento de
critérios e opgdes terapéuticas universalmente aceitas
nos casos de isquemia nos pacientes infectados pelo
novo coronavirus. Tanto nas apresentagdes precoces
quanto nas tardias deve-se agir com alta suspei¢ao
para obter um diagnostico e introduzir o tratamento
0 mais precocemente possivel. Expusemos nossa
experiéncia, em que, nos casos citados e manifestados
tardiamente, as pacientes foram tratadas, nao houve
recorréncia de episddios isquémicos e elas ndo
apresentam sequelas.
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