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INTRODUTION: COVID-19 infection may predispose to venous and arterial thromboembolism due to
excessive inflammation, hypoxia, immobilization and disseminated intravascular coagulation; however,
there are few reports of lower limb ischemia as the main manifestation of the disease.

PRESENTATION OF CASE: Male patient, 69 years old, asthmatic, ex-smoker and bearer of systemic arterial
hypertension, has been admitted to the emergency department with sudden onset of pain in the right
lower limb (RLL), associated with cyanosis and reduced temperature of the limb. He has been tested for

?ﬁ}r' ;vrﬁf;;is COVID-19 in the OR with positive result for IGG and IGM. Computed tomography angiography (AngioCT)
Coronavirus infections was performed, showing signs of arterial embolization to both limbs, right internal iliac artery, and supe-
Ischemia rior mesenteric artery. Faced with the threat of limb loss and the absence of signs and symptoms of

visceral ischemia, the patient underwent full anticoagulation and RLL thromboembolectomy and tricom-
partmental fasciotomy. He was discharged after 7 days of hospitalization and demonstrated no other
signs and symptoms of COVID-19, following outpatient follow-up.
DISCUSSION: COVID-19 is associated with high risk of thrombotic complications being related to the
clinical severity of the patient, with few studies that show symptoms of sudden pain in the lower limb
without other complaints.
CONCLUSION: Individuals infected with COVID-19 are at risk for arterial thromboembolic events, and
knowledge of such cases is essential in order to create specific protocols for prophylaxis of thrombotic
events in these patients, in addition to increasing the suspicion of infection in individuals with acute
arterial occlusion, mostly during pandemic times.

© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Case report

1. Introduction

Coagulopathies and thrombotic complications have been
increasingly observed in patients with severe disease [ 1-4]. Several
necropsy studies have revealed platelet-fibrin buffers in pulmonary
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arterioles. It has been suggested that the thrombotic diathesis asso-
ciated with COVID-19reflects an endotheliopathy induced by a viral
infection of endothelial cells. These cells prominently express the
plasma membrane protein ACE2 to which the spike protein of the
SARS-CoV-2 virions binds, enabling their endosomal incorporation
into the cells. The thrombotic complications of COVID-19 infection
would be readily explained if the virus had infected endothelial
cells and induced luminal expression of tissue factor (TF), which
could then interact with circulating coagulation factor VII to trig-
ger a proteolytic cascade culminating in generation of thrombin and
fibrin (extrinsic coagulation). TF expression is negligible in healthy
non-inflamed endothelial cells, but it can be increased in transcrip-

2210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.
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tion level by various pro-inflammatory stimuli that activate the
NF-kappaB transcription factor [5].

In view of the relation between thromboembolic events and
patients infected with COVID-19, the need of protocols for the pre-
vention of thrombotic events in these patients is evident, as well as
the suspicion of COVID-19 infection in patients who present the
thrombotic or thromboembolic event as the first symptom. The
report has been arranged in line with SCARE guidelines [6].

2. Presentation of case

A 69-year-old male patient brought by the Emergency Medi-
cal Service during the COVID-19 epidemic, asthmatic onset at the
age of 20, former smoker for 20 years, frequently using Salbuta-
mol, with systemic arterial hypertension (SAH) taking losartan and
atenolol. He stated that 6 h before hospital admission he started
to feel a sudden pain in the RLL, associated with cyanosis of the
limb and decreased temperature. On physical examination, he pre-
sented regular heart rhythm and absence of pulses in the RLL, with
painful and limited movement, cold limb from the middle third of
the leg to the toes, and no swelling, with the left lower limb having
palpable and wide pulses with no evidence of previous peripheral
artery disease. The patient reported having had pneumonia-like
symptoms in the previous week with partial improvement after
antibiotic therapy with Levofloxacin, in addition to the concomitant
use of oseltamivir and edoxaban. The hypothesis of COVID-19 was
raised and a test performed in the OR, confirming IGG and IGM + by
immunochromatographic method. Still in the emergency, arterial
Doppler echocardiography was performed, showing a thrombus in
the right common femoral artery (Fig. 1).

Thus, angioCT of the abdominal aorta, iliac arteries and lower
limb arteries was requested, with occlusion of the common femoral
artery and small proximal portions of the right superficial and deep
femoral arteries, occlusion of the proximal portion of the right ante-
rior tibial artery, occlusion of the tibio-fibular trunk and proximal
portions of the left posterior tibial and fibular arteries, subocclusion
of the right tibial-fibular trunk, occlusion of the proximal portion
of the superior mesenteric artery (SMA) and occlusion of the right
internal iliac artery (Fig. 2).

In addition, a chest CT was taken at the same time as the angioCT,
which evidenced findings that would suggest COVID-19 with mul-
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Fig. 1. Doppler showing common femoral occlusion.

tiple focal ground-glass opacities, creating consolidations, parse in
both lungs, some with linear / reticular opacities, affecting between
25% and 50% of the lung parenchyma. The patient underwent emer-
gency surgery for limb salvage, as he demonstrated no abdominal
symptoms despite the SMA occlusion. The patient underwent RLL
thromboembolectomy, with a large quantity of fresh thrombi com-
ing out of the common, superficial, and deep femoral arteries,
presenting a pedal pulse at the end of the surgery. Tricompartmen-
tal fasciotomy was performed to prevent reperfusion compartment
syndrome. The procedure was performed by Doctor Guilherme
Bicalho Civinelli de Almeida and by Doctor Guilherme Heluey Car-
valho, both specialized in Vascular Surgery, Angioradiology and
Endovascular Surgery (Fig. 3).

After the procedure, the patient was admitted to the COVID-
19 ICU, due to pneumonia-like symptoms on the previous week
and a positive covid-19 test. During hospitalization, he developed
renal dysfunction, being treated with conservative measures. He
presented progressive improvement of renal function, without
complications in the lower limb, being transferred to the hospital-
ization unit for observation, after 5 days in the ICU, since he did not
present respiratory symptoms and peripheral oxygen saturation
above 94%. The patient evolved without additional complications,

Fig. 2. Image showing occlusion of the common femoral artery and origin of the superficial femoral artery and deep superficial artery.
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Fig. 3. Typical tomographic findings for viral pneumonia, with involvement in 25% and 50% of the lung parenchyma. Small calcified plaque in the aortic arch and more

exuberant fibrous atheromatous plaque in the descending thoracic aorta.

being submitted to fasciotomy synthesis on the seventh postop-
erative day, and hospital discharge on the eighth postoperative
day.

The patient was discharged with the anticoagulant Edoxaban
and medical staff opted for prolonged anticoagulation for at least
one year. After 3 months of follow-up there were no other compli-
cations and a biphasic flow was present in the arteries of the RLL,
as evidenced by a control duplex scan (Fig. 4).

3. Discussion

Cui S et al. reported frequent venous thrombotic episodes
in severe cases of COVID-19, among which survival was longer
with heparin thromboprophylaxis [7]. In addition, another study
observed frequent venous thromboembolic complications in
COVID-19, with a risk that appears particularly high in patients
requiring admission to the ICU and/or with obesity, with compli-
cations due to thrombosis such as frequent clotting of catheters,
dialysis filters and ECMO oxygenators and arterial thrombotic
events, including acute ischemia or stroke [8]. Besides, pulmonary
embolism has recently been identified as the most common
thrombotic event in these patients, which occurs despite throm-
boprophylaxis [9]. However, no study has formally documented
increased risk of thrombosis in COVID-19 compared to other seri-
ous infections, nor demonstrated that this risk was associated with
a poor prognosis [10].

A review found that the infection by COVID-19 is associated
with a high risk of thrombotic complications, with the occurrence
of venous thromboembolism and stroke in approximately 20% and
3% of patients, respectively. In addition, a higher frequency of these
events was found in critically ill patients, especially those admitted
to the ICU, despite the use of anticoagulant prophylaxis [11].

Klok et al. described 184 patients admitted with symptoms of
COVID-19 to the intensive care unit. The cumulative incidence of
thrombotic disorders was 31%. AngioCT or duplex ultrasound was
used to diagnose deep vein thrombosis (DVT), which was detected
in 27% and arterial thrombotic events in 3.7%. Pulmonary embolism
was the most common thrombotic complication (81%) [12]. In
another study by Zhou et al, a patient with COVID-19 showed
symptoms of acute cerebral infarction, with this and DVT being
confirmed in both lower limbs after angioCT [13]. There is a report
of a COVID-19 patient having complications with venous thrombo-
sis of both lower limbs, occlusion of the anterior tibial artery and
occlusion of the dorsalis pedis artery of both lower limbs, resulting
in death subsequently due to acute respiratory failure [14].

In another case report, a 57-year-old patient who presented
edema, pain, heat and redness in the left lower limb (LLL) was
described, having been treated with heparin. The LLL venous
doppler revealed dilation and thrombosis in the external iliac vein
up to the bifurcation level of the common iliac veins, in addition
to thrombosis of the great and small saphenous vein, implying a
DVT predisposition resulting from COVID-19 [15]. In another case,
a nonsmoker 48-year-old male patient, with a history of coronary
artery disease, was hospitalized with COVID-19, having received
prophylaxis for thrombosis with heparin, returned to the hospital
two weeks later with pain in his right lower limb, being diagnosed
with DVT in femoral, popliteal and gastrocnemic veins, which sug-
gested the prothrombotic condition present in COVID-19 infections
[16].

In a report similar to our case, a 68-year-old patient with a
history of smoking, SAH, coronary artery disease and deep vein
thrombosis was admitted for acute bilateral ischemia of the lower
limbs, in which obstructive thrombosis of the abdominal aorta and
bilateral thrombosis of the common iliac arteries. Axillobifemoral
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Fig. 4. Image showing biphasic flow echo-Doppler in right lower limb arteries.

bypass was performed, followed by therapeutic anticoagulation
with good initial results, but the patient died after seven days
due to severe bleeding [17]. In another case report, a 60-year-old
patient went to the hospital with sudden numbness and loss of
strength in both legs. Before that, he reported a dry cough, fever and
general malaise for 2 weeks before the hospital presentation, but
no pre-existing symptoms of peripheral vascular disease. AngioCT
revealed an acute thrombotic occlusion of the infrarenal aorta that
extended to the common iliac arteries. The patient underwent
thromboembolectomy with retrieval of a large burden of acute
thrombus. He had a good outcome after surgery and was discharged
[18]. In recent evidence, the involvement of arterial beds is usu-
ally associated with hospitalization for longer periods or patients
in the ICU, being related to the clinical severity of the patient, with
few studies that show symptoms of sudden pain in the lower limb
without other complaints, as seen in our report [19,20].

4. Conclusion

This case aims to raise the awareness of the medical community
regarding thrombotic events as a clinical symptom of COVID-19,
even if the patient does not have typical symptoms of COVID-19,
demanding immediate treatment in order to reduce complications
resulting from these events. In addition, it is notable that even
patients receiving prophylaxis for thrombosis can develop this
condition, which demonstrates the need for specific protocols for
venous and arterial prophylaxis in patients with COVID-19.

Declaration of Competing Interest

No conflict of interest.

Funding

No fund to my research to be disclosed.

Ethical Approval

This is case report study and ethical approval not required.

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contribution

Dr. Victor de Oliveira Costa (literature review, case description,
discussion and conclusion).

Dr. Guilherme Bicalho Civinelli de Almeida (case description,
discussion, conclusion and Surgical procedure).

Dr. Eveline Montessi Nicolini (collected the images from the
patient file and collected the patient history).

Dr. Guilherme de Abreu Rodrigues (collected the patient history
and examination from the file and he wrote the references).

Bruna Malaquias Arguelles da Costa (literature review, collected
the patient history and examination from the file and she wrote the
references).

Dr. Guilherme Heluey Carvalho (Case description, Surgical pro-
cedure).

Dr. Alvaro Luiz Segregio dos Reis (Case description).

Dr.Davi Pinto Colen (Case description).

Registration of Research Studies

1. Name of the registry: Not applicable.

2. Unique identifying number or registration ID: Not applicable.

3. Hyperlink to your specific registration (must be publicly acces-
sible and will be checked): Not applicable.

Guarantor
Dra. Eveline Montessi Nicolini.
Provenance and peer review
Not commissioned, externally peer-reviewed.

References

[1] F. Zhou, T. Yu, R. Dy, G. Fan, Y. Liu, Z. Liu, J. Xiang, Y. Wang, B. Song, X. Gu, L.
Guan, Y. Wei, H. Li, X. W, ]. Xu, S. Tu, Y. Zhang, H. Chen, B. Cao, Clinical course
and risk factors for mortality of adult inpatients with COVID-19 in Wuhan,
China: a retrospective cohort study, Lancet 395 (10229) (2020) 1054-1062.

C. Lodigiani, G. Iapichino, L. Carenzo, M. Cecconi, P. Ferrazzi, T. Sebastian, N.

Kucher, J.D. Studt, C. Sacco, B. Alexia, M.T. Sandri, S. Barco, Venous and arterial

thromboembolic complications in COVID-19 patients admitted to an

academic hospital in Milan, Italy, Thromb. Res. 191 (2020) 9-14.

K. Casey, A. Iteen, R. Nicolini, J. Auten, COVID-19 pneumonia with hemoptysis:

acute segmental pulmonary emboli associated with novel coronavirus

infection, Am. J. Emerg. Med. (2020), http://dx.doi.org/10.1016/j.ajem.2020.

04.011.

[4] G.B.Danzi, M. Loffi, G. Galeazzi, E. Gherbesi, Acute pulmonary embolism and
COVID-19 pneumonia: a random association? Eur. Heart J. 41 (19) (2020)
1858.

[5] JJ. DiNicolantonio, M. McCarty, Thrombotic complications of COVID-19 may
reflect an upregulation of endothelial tissue factor expression that is
contingent on activation of endosomal NADPH oxidase, Open Heart 7 (1)
(2020) e001337, http://dx.doi.org/10.1136/openhrt-2020-001337.

2

3

457


http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0010
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
dx.doi.org/10.1016/j.ajem.2020.04.011
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0020
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337
dx.doi.org/10.1136/openhrt-2020-001337

CASE REPORT - OPEN ACCESS

International Journal of Surgery Case Reports 77 (2020) 454-458

V.d.O.Costaetal.

[6] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018), 132-13.

[7] S. Cui, S. Chen, X. Li, S. Liu, F. Wang, Prevalence of venous thromboembolism
in patients with severe novel coronavirus pneumonia, J. Thromb. Haemost.
(2020), http://dx.doi.org/10.1111/jth.14830.

[8] J. Helms, C. Tacquard, F. Severac, I. Leonard-Lorant, M. Ohana, X. Delabranche,
H. Merdji, R. Clere-Jehl, M. Schenck, F. Fagot Gandet, et al., High risk of
thrombosis in patients in severe SARS-CoV-2 infection: a multicenter
prospective cohort study, Intensive Care Med. (2020), http://dx.doi.org/10.
1007/s00134-020-06062-X.

[9] J. Poissy, ]. Goutay, M. Caplan, E. Parmentier, T. Duburcq, F. Lassalle, E.
Jeanpierre, A. Rauch, J. Labreuche, S. Susen, Pulmonary embolism in COVID-19
patients: awareness of an increased prevalence, Circulation (2020), http://dx.
doi.org/10.1161/CIRCULATIONAHA.120.047430.

[10] S. Susen, C.A. Tacquard, A. Godon, et al., Prevention of thrombotic risk in
hospitalized patients with COVID-19 and hemostasis monitoring, Crit. Care 24
(1) (2020) 364, http://dx.doi.org/10.1186/s13054-020-03000-7.

[11] F. Al-Ani, S. Chehade, A. Lazo-Langner, Thrombosis risk associated with
COVID-19 infection. A scoping review, Thromb. Res. 192 (2020) 152-160,
http://dx.doi.org/10.1016/j.thromres.2020.05.039.

[12] F.A.Klok, M.J.H.A. Kruip, N.J.M. van der Meer, et al., Incidence of thrombotic
complications in critically ill ICU patients with COVID-19 [published online
April 10, 2020], Thromb. Res. (2020), http://dx.doi.org/10.1016/j.thromres.
2020.04.013.

[13] B. Zhou, J. She, Y. Wang, X. Ma, A case of coronavirus disease 2019 with
concomitant acute cerebral infarction and deep vein thrombosis, Front.
Neurol. 11 (2020) 296.

Open Access

[14] B. Zhou, ]. She, Y. Wang, X. Ma, Venous thrombosis and arteriosclerosis
obliterans of lower extremities in a very severe patient with 2019 novel
coronavirus disease: a case report, J. Thromb. Thrombolysis 50 (1) (2020)
229-232, http://dx.doi.org/10.1007/s11239-020-02084-w.

[15] L. Davoodi, H. Jafarpour, M. Taghavi, A. Razavi, COVID-19 presented with deep
vein thrombosis: an unusual presenting, J. Investig. Med. High Impact. Case
Rep. 8 (2020), http://dx.doi.org/10.1177/2324709620931239,
2324709620931239.

[16] P.c. Nauka, E. Oran, S. Chekuri, Deep venous thrombosis in a non-critically ill
patient with novel COVID-19 infection, Thromb. Res. 192 (2020) 27-28,
http://dx.doi.org/10.1016/j.thromres.2020.05.015.

[17] B. Woehl, B. Lawson, L. Jambert, J. Tousch, A. Ghassani, A. Hamade, 4 cases of
aortic thrombosis in patients with COVID-19, JACC Case Rep. 2 (9) (2020)
1397-1401.

[18] P. Vulliamy, S. Jacob, R.A. Davenport, Acute aorto-iliac and mesenteric arterial
thromboses as presenting features of COVID-19, Br. ]. Haematol. 189 (6)
(2020) 1053-1054.

[19] K. Ferguson, N. Quail, P. Kewin, K.G. Blyth, COVID-19 associated with
extensive pulmonary arterial, intracardiac and peripheral arterial thrombosis,
BM] Case Rep. 13 (8) (2020), e237460.

[20] S. Levolger, R.P.H. Bokkers, J. While, R.H.J. Kropman, J.P.P.M. de Vries, Arterial
thrombotic complications in COVID-19 patients, ]. Vas. Surg. Cases Innov.
Tech. 6 (3) (2020) 453-459.

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.

458


http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0030
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1111/jth.14830
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1007/s00134-020-06062-x
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1161/CIRCULATIONAHA.120.047430
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1186/s13054-020-03000-7
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.05.039
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
dx.doi.org/10.1016/j.thromres.2020.04.013
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0065
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1007/s11239-020-02084-w
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1177/2324709620931239
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
dx.doi.org/10.1016/j.thromres.2020.05.015
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0085
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0090
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0095
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://refhub.elsevier.com/S2210-2612(20)31069-5/sbref0100
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Acute arterial occlusion of the lower limb as the main clinical manifestation in a patient with Covid-19  Case Report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical Approval
	Consent
	Author contribution
	Registration of Research Studies
	Guarantor
	Provenance and peer review
	References


