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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.

REFERENCES

1. McGonagle D, Bridgewood C, Ramanan AV, Meaney JFM, Watad A.
Covid-19 vasculitis and novel vasculitis mimics. Lancet Rheumatol.
2021;3(3):£224-33. http://dx.doi.org/10.1016/52665-9913(20)30420-
3. PMid:33521655.

2. Becker RC. Covid-19-associated vasculitis and vasculopathy.
J Thromb Thrombolysis. 2020;50(3):499-511. http://dx.doi.
org/10.1007/s11239-020-02230-4. PMid:32700024.

3. Rossi FH. Tromboembolismo venoso em pacientes COVID-19. )
Vasc Bras. 2020;19:¢20200107. http://dx.doi.org/10.1590/1677-
5449.200107. PMid:34211527.

4. Levi M, Thachil J, Iba T, Levy JH. Coagulation abnormalities
and thrombosis in patients with COVID-19. Lancet Haematol.
2020;7(6):e438-40. http://dx.doi.org/10.1016/52352-3026(20)30145-
9. PMid:32407672.

5. Shah A, Donovan K, McHugh A, et al. Thrombotic and haemorrhagic
complications in critically ill patients with COVID-19:a multicentre
observational study. Crit Care. 2020;24(1):561. http://dx.doi.
org/10.1186/s13054-020-03260-3. PMid:32948243.

6. Guarinello GG, D’Amico RC, Miranda ANM, Novack J, Coral
FE. Impacto da COVID-19 no perfil cirtrgico dos pacientes de
cirurgia vascular em servico de referéncia em Curitiba. ) Vasc Bras.
2022;21:€20220027. PMid:35677745.

7. YangX, YuY, XuJ, etal. Clinical course and outcomes of criticallyill
patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-
centered, retrospective, observational study. Lancet Respir Med.
2020;8(5):475-81. http://dx.doi.org/10.1016/52213-2600(20)30079-5.
PMid:32105632.

8. TangN,LiD,WangX, Sun Z. Abnormal coagulation parameters are
associated with poor prognosis in patients with novel coronavirus
pneumonia. ] Thromb Haemost. 2020;18(4):844-7. http://dx.doi.
org/10.1111/jth.14768. PMid:32073213.

9. HanH, YangL, LiuR,etal. Prominent changes in blood coagulation
of patients with SARS-CoV-2 infection. Clin Chem Lab Med.
2020;58(7):1116-20. http://dx.doi.org/10.1515/cclm-2020-0188.
PMid:32172226.

10. Varga Z, Flammer A, Steiger P, et al. Endothelial cell infection and
endotheliitisin COVID19. Lancet. 2020;395(10234):1417-8. http://
dx.doi.org/10.1016/S0140-6736(20)30937-5. PMid:32325026.

Teixeira et al. ] Vasc Bras. 2022;21:€20220044. https://doi.org/10.1590/1677-5449.202200442 6/7


https://doi.org/10.1016/S2665-9913(20)30420-3
https://doi.org/10.1016/S2665-9913(20)30420-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33521655&dopt=Abstract
https://doi.org/10.1007/s11239-020-02230-4
https://doi.org/10.1007/s11239-020-02230-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32700024&dopt=Abstract
https://doi.org/10.1590/1677-5449.200107
https://doi.org/10.1590/1677-5449.200107
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34211527&dopt=Abstract
https://doi.org/10.1016/S2352-3026(20)30145-9
https://doi.org/10.1016/S2352-3026(20)30145-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32407672&dopt=Abstract
https://doi.org/10.1186/s13054-020-03260-3
https://doi.org/10.1186/s13054-020-03260-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32948243&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35677745&dopt=Abstract
https://doi.org/10.1016/S2213-2600(20)30079-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32105632&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32105632&dopt=Abstract
https://doi.org/10.1111/jth.14768
https://doi.org/10.1111/jth.14768
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32073213&dopt=Abstract
https://doi.org/10.1515/cclm-2020-0188
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32172226&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32172226&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30937-5
https://doi.org/10.1016/S0140-6736(20)30937-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32325026&dopt=Abstract

-
s

. Costa VO, Almeida GBC, Nicolini EM, et al. Acute arterial occlusion
of the lower limb as the main clinical manifestation in a patient
with Covid-19 — case report. Int | Surg Case Rep. 2020;77:454-8.
http://dx.doi.org/10.1016/].ijscr.2020.11.046. PMid:33200062.

12. Bellen BV. Ocluséo arterial aguda de membro superior. In: Brito
CJ, editor. Cirurgia vascular. Rio de Janeiro: Thieme Revinter
Publicagdes; 2020. p. 1333-6.

13. Alonso MN, Mata-Forte T, Garcia-Léon N, et al. Incidence,
characteristics, laboratory findings and outcomes in acro-ischemia
in COVID-19 patients. Vasc Health Risk Manag. 2020;16:467-78.
http://dx.doi.org/10.2147/VHRM.S276530. PMid:33262599.

14. Poissy J, Goutay J, Caplan M, et al. Pulmonary embolism in
COVID-19 patients: awareness of an increased prevalence.
Circulation. 2020;142(2):184-6. http://dx.doi.org/10.1161/
CIRCULATIONAHA.120.047430. PMid:32330083.

15. Zhou B, She J, Wang Y, Ma X. A case of coronavirus disease
2019 with concomitant acute cerebral infarction and deep vein
thrombosis. Front Neurol. 2020;11:296. http://dx.doi.org/10.3389/
fneur.2020.00296. PMid:32390931.

16. Macedo VSO, Moreira GB, Albuquerque ACF, Oliveira SCS,
Esmeraldo MA, Barbosa FCB. Late mesenteric ischemia after
Sars-Cov-2 infection: case report. ] Vasc Bras. 2021;20:e20200105.
http://dx.doi.org/10.1590/1677-5449.200105. PMid:34093678.

17. Woehl B, Lawson B, Jambert L, Tousch J, Ghassani A, Hamade
A. 4 cases of aortic thrombosis in patients with COVID-19.
JACC Case Rep. 2020;2(9):1397-401. http://dx.doi.org/10.1016/j.
jaccas.2020.06.003. PMid:32835285.

18. Levolger S, Bokkers RPH, Wille ), Kropman RH), Vries JPPM. Arterial
thrombotic complications in COVID-19 patients. | Vasc Surg
Cases Innov Tech. 2020;6(3):454-9. http://dx.doi.org/10.1016/j.
jvscit.2020.06.012. PMid:32835150.

19. Eshag AM, Almofadhli AA, Aljarba NK, Karish MA. Acute limb
ischemia as a concomitant manifestation of COVID-19. Cureus.
2022;14(1):e21032. http://dx.doi.org/10.7759/cureus.21032.
PMid:35155000.

20. Nespola M, Sirignano P, Fermani N, et al. Treatment-resistant acute
upper limb ischemia in a patient with systemic lupus erythematous
and concomitant SARS-CoV-2 infection: a case report. Ann Vasc
Surg.2021;76:289-92. http://dx.doi.org/10.1016/j.avsg.2021.05.012.
PMid:34182111.

. TengE, Pignanelli M, Hammad F, Wisa DA. COVID-19 patient with
recurrent acute limb ischaemia despite two successive types of
therapeutic dose anticoagulation and thrombolysis. BM] Case Rep.
2021;14(8):€245040. http://dx.doi.org/10.1136/bcr-2021-245040.
PMid:34389601.

22. Bellosta R, Luzzani L, Natalini G, et al. Acute limb ischemia in
patients with COVID-19 pneumonia. ) Vasc Surg. 2020;72(6):1864-
72. http://dx.doi.org/10.1016/j.jv5.2020.04.483. PMid:32360679.

23. Rosa FD, Burihan MC, Simdes EA, Abdala JPS, Barros OC, Nasser
F. Isquemia arterial aguda de membros superiores em pacientes
diagnosticados com COVID-19: série de casos. ] Vasc Bras.
2021;20:€20200234. http://dx.doi.org/10.1590/1677-5449.200234.
PMid:34211540.

24. Galyfos G, Sianou A, Frountzas M, et al. Acute limb ischemia among
patients with COVID-19 infection.) Vasc Surg. 2022;75(1):326-42.
http://dx.doi.org/10.1016/},jvs.2021.07.222. PMid:34390791.

25. Ramacciotti E, Macedo AS, Biagioni RB, et al. Evidence-based
practical guidance for the antithrombotic management in patients

2

-

Management of acute post-Covid-19 ischemia

with Coronavirus disease (COVID019) in 2020. Clin Appl Thromb
Hemost. 2020;26:1-8. http://dx.doi.org/10.1177/1076029620936350.
PMid:32649232.

26. Baril DT, Ghosh K, Rosen AB. Trends in the incidence, treatment,
and outcomes of acute lower extremity ischemia in the United
States Medicare population. | Vasc Surg. 2014;60(3):669-77. http://
dx.doi.org/10.1016/j.,jvs.2014.03.244. PMid:24768362.

Correspondence

Jamisson Garrote Teixeira

Rua Estudante Alexandre Gongalves Sarmento, n.° 92, Apartamento
106 — Edificio Malbec, Bairro Jatitica

CEP 57036-560 — Maceio6 (AL), Brasil

Tel: +55 (82) 99974-7794

E-mail: jamissongt91@hotmail.com

Author information

JGT - Medical degree, Universidade Federal de Alagoas (UFAL);
General surgeon, Pontificia Universidade Catdlica do Parang; Vascular
surgeon, Hospital Memorial Arthur Ramos (HMAR); Vascular
Ultrasound resident, Hospital Memorial Arthur Ramos (HMAR).
GBBP — Medical degree, Escola de Ciéncias Médicas de Alagoas
(ECMAL); Lato sensu postgraduate degree, MSc, and PhD in Vascular
Surgery, Escola Paulista de Medicina (EPM), Universidade Federal

de S&o Paulo (UNIFESP); Postdoctoral fellow, Universidade Federal
do Rio Grande do Sul (UFRGS); Internship, Universidade de Leipzig
(Alemanha); Adjunct professor, Cardiovascular Surgery Discipline,
Universidade Estadual de Ciéncias da Satide de Alagoas (UNCISAL).
CRAS — Medical degree, Universidade Estadual de Ciéncias da

Satde de Alagoas (UNCISAL); General surgeon, Conjunto Hospitalar
Mandaqui; Vascular surgeon, Hospital Ipiranga.

LRT — Medical degree, Universidade Estadual de Ciéncias da Satde de
Alagoas (UNCISAL); Board certified in General Ultrasound, Colégio
Brasileiro de Radiologia e Diagnéstico por Imagem (CBRDI); Board
certified in Vascular Ultrasound, CBRDL.

GLGP — Medical degree, Universidade Catélica de Pelotas (UCPEL);
General surgeon, Hospital Nossa Senhora Pompeia; Vascular
surgeon, Santa Casa de Misericordia de Ribeirao Preto; Vascular

and Interventional Radiology residency, Hospital de Clinicas da
Universidade Federal de Pernambuco (UFPE).

JAS — Medical degree, Centro Universitario Tocantins Presidente
Anténio Carlos; General surgeon, Santa Casa de Misericordia de
Macei6; Vascular surgeon, Hospital Memorial Arthur Ramos (HMAR).
AKRS - Medical degree, Universidade Federal de Alagoas (UFAL);
General surgeon, Hospital Universitario Professor Alberto Antunes,
UFAL.

CCM - Medical degree, Universidade Federal de Alagoas (UFAL);
General surgeon, Hospital Universitario Professor Alberto Antunes,
UFAL Vascular surgeon, Hospital Memorial Arthur Ramos (HMAR).

Author contributions

Conception and design: JGT, GBBP

Analysis and interpretation: JGT, GBBP, CRAS, GLGP, JAS, LRT, CCM,
AKRS

Data collection: JGT

Writing the article: JGT, GBBP

Critical revision of the article: GBBP

Final approval of the article*: JGT, GBBP, CRAS, GLGP JAS, LRT, CCM,
AKRS

Statistical analysis: N/A

Overall responsibility: GBBP

*All authors have read and approved of the final version of the article
submitted to ] Vasc Bras.

Teixeira et al. ] Vasc Bras. 2022;21:€20220044. https://doi.org/10.1590/1677-5449.202200442 717


https://doi.org/10.1016/j.ijscr.2020.11.046
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33200062&dopt=Abstract
https://doi.org/10.2147/VHRM.S276530
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33262599&dopt=Abstract
https://doi.org/10.1161/CIRCULATIONAHA.120.047430
https://doi.org/10.1161/CIRCULATIONAHA.120.047430
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32330083&dopt=Abstract
https://doi.org/10.3389/fneur.2020.00296
https://doi.org/10.3389/fneur.2020.00296
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32390931&dopt=Abstract
https://doi.org/10.1590/1677-5449.200105
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34093678&dopt=Abstract
https://doi.org/10.1016/j.jaccas.2020.06.003
https://doi.org/10.1016/j.jaccas.2020.06.003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32835285&dopt=Abstract
https://doi.org/10.1016/j.jvscit.2020.06.012
https://doi.org/10.1016/j.jvscit.2020.06.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32835150&dopt=Abstract
https://doi.org/10.7759/cureus.21032
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35155000&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35155000&dopt=Abstract
https://doi.org/10.1016/j.avsg.2021.05.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34182111&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34182111&dopt=Abstract
https://doi.org/10.1136/bcr-2021-245040
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34389601&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34389601&dopt=Abstract
https://doi.org/10.1016/j.jvs.2020.04.483
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32360679&dopt=Abstract
https://doi.org/10.1590/1677-5449.200234
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34211540&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34211540&dopt=Abstract
https://doi.org/10.1016/j.jvs.2021.07.222
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34390791&dopt=Abstract
https://doi.org/10.1177/1076029620936350
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32649232&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32649232&dopt=Abstract
https://doi.org/10.1016/j.jvs.2014.03.244
https://doi.org/10.1016/j.jvs.2014.03.244
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24768362&dopt=Abstract

