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a B s t r a c t
coVId-19 is a global and highly contagious pandemic with substantial morbidity and mortality. It has affected the medical care of other diseases 
with recommendations to postpone elective surgical procedures to decrease infection rates. New surgical triage guidelines have been recom-
mended by the Vascular surgery society to manage urgent and emergent conditions. coVId-19 patients especially severe cases have several 
pathological findings as demonstrated by clinical research. Some of these pathologies including thrombocytopenia, coagulopathy, and cardiac 
involvement are important to be considered by the vascular surgeon. the aim of this article was to review the literature and discuss these risks 
in relation to vascular surgery.
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coVId-19 is a highly contagious pandemic with sub-
stantial morbidity and mortality. It is globally spread-

ing and adversely affecting the health facilities and the 
medical services, putting limitations on the management 
of other diseases. the surgical societies including the Vas-
cular surgery society have created triage guidelines to 
differentiate between urgent, emergent, and elective pro-
cedures which can be postponed. these guidelines aimed 
at limiting the cross-infection rate in hospitals with this 
highly contagious virus and decrease the load on the over-
loaded health facilities in pandemic areas. In addition, 
with the expanding knowledge about sars-coV-2, it is 
important to know the added risks of the surgical man-
agement of coVId-19 patients who may need urgent or 
emergent operations.

Literature search

We reviewed the triage guidelines recommended by mem-
bers of the society of Vascular surgery and published at 
the society website.1 In addition, we carried out a search in 
the literature and medical resources related to coVId-19 
pandemic. We focused on original research articles that 
describe the characteristics of admitted coVId-19 pa-
tients in areas affected by the pandemic mainly in Wuhan, 
china. We reviewed the results of these studies focusing 
mainly on hematologic findings and cardiovascular com-
plications. We reviewed the characteristics of those pa-
tients in terms of the presence of preexisting cardiovascu-
lar disease, progression to severe disease, the cardiovascu-
lar and hematologic complications, and the mortality rates.
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to the angiotensin-converting enzyme 2 (acE2) receptor.8 
Previous studies on thrombocytopenia in sars-coV sug-
gested that the lung endothelial damage may induce plate-
let aggregation and consumption. In addition, a low grade 
dIc may be responsible especially that patients showed 
increase in d-dimer and fibrinogen level.9 In a study of 183 
patients with coVId-19 the mortality rate was 11.5% (21 
patients), the non-survivors had elevated D-dimer and fi-
brin degradation products (fdP), longer prothrombin time, 
and lower fibrinogen level. Also, 12 patients had platelets 
count below 100,000/μl of whom 5 patients had the count 
below 50,000/μl.10

Coagulation abnormalities

D-dimer, fibrinogen and prothrombin time have been 
found to be elevated in large percentage of coVId-19 
patients, and this was more pronounced in severe cases. 
d-dimer elevation was noticed in 59.6% of severe case vs. 
43.2% for non-severe cases,5 and levels greater than 1 μg/
ml were associated with fatal outcome of coVId-19.11 
Prothrombin time was found to be mildly elevated in most 
cases.5, 6, 12 However, it was more than 16s in only 6% of 
the total cases and 13% among severe cases who did not 
survive.11

cardiac involvement marked by high troponin t lev-
el was associated with high incidence of coagulopathy, 
and this includes elevated d-dimer level, Prothrom-
bin time (Pt), and activated partial thromboplastin time 
(aPtt).13, 14 disseminated intravascular coagulation 
(DIC) criteria were fulfilled in 71.4% of non-survivals 
vs. 0.6 for survivals during hospitalization, with a median 
time of 4 days (range: 1-12 days) from admission to devel-
opment of manifestations of dIc.10 coVId-19 induces a 
hypercoagulable state supposedly through: 1) the binding 
of the virus to acE2 receptors on the surface of endothe-
lial cells causing dysfunction or damage with induction of 
thrombosis and shutdown of fibrinolysis;10, 15, 16 2) the in-
flammatory mediators storm may in theory be responsible 
for the increased risk;17 and 3) the hypoxia can stimulate 
thrombosis in severe coVId-19 through increasing blood 
viscosity, and hypoxia-inducible transcription factor-
dependent signaling pathway.4, 18 In addition, the risk of 
venous thromboembolism is increased by the mechanical 
ventilation and central venous catheters in severe cases. 
so, the risk of dVt and PE is increased in coVId-19 
patients and this directs us toward prophylaxis and man-
agement.

a recent lung organ dissection has reported microthrom-

the guidelines of the society for Vascular surgery 
(sVs) include triage lists of procedures according to ur-
gency. Conditions and procedures were classified into tier 
1 or elective, tier 2 or urgent and tier 3 or emergent pro-
cedures.1 the rule for elective vascular surgical procedure 
under the coVId-19 pandemic is to postpone them until 
recovery from the disease. the emergent and urgent proce-
dures which cannot be postponed include symptomatic or 
ruptured arterial aneurysms, acute aortic dissection com-
plicated by rupture or malperfusion, symptomatic carotid 
stenosis, acute mesenteric or limb ischemia, prosthetic 
graft infections, complicated pseudoaneurysm, compli-
cated dialysis access, renal failure with need for dialysis 
access, vascular injury with hemorrhage and/or ischemia, 
acute iliofemoral dVt with phlegmasia, and amputations 
for infection or wet gangrene.1 the medical staff should 
take all precautions to prevent cross infection, considering 
that the incubation period is within 14 days.

In general, the risks of operating on a coVId-19 pa-
tient depend on severity of the disease, degree of systemic 
involvement and coagulopathy. Many vascular surgery 
procedures especially urgent and emergent ones are usu-
ally high-risk procedures which are done for comorbid pa-
tients, and the coVId-19 infection adds additional risks 
of morbidity and mortality. In the next paragraphs the risks 
are listed.

Thrombocytopenia

Thrombocytopenia is defined as low platelet count below 
150,000/μl. Surgical bleeding due to thrombocytopenia 
does not generally occur until the platelet count is less 
than 50,000/μl, and spontaneous bleeding does not occur 
until the platelet count is less than 10,000 to 20,000/μl.2 
In general, there are many causes for thrombocytopenia in 
admitted patients including sepsis, disseminated intravas-
cular coagulation (dIc), massive blood transfusion, adult 
respiratory distress syndrome, pulmonary embolism, and 
drug induced.2-4

thrombocytopenia is associated with a worse prognosis 
and increased mortality in Icu patients.3 thrombocyto-
penia was observed in 36.2% of coVId-19 patients on 
admission and 57.7% of severe cases.5 However, only 5% 
of the total cases and 8% of the Icu patients had platelets 
count below 100,000/μl.6 a recent metanalysis showed 
that thrombocytopenia correlates with the severity of the 
disease and mortality rate.7 the mechanism may be multi-
factorial and similar to sars-coV. sars-coV-2 is 80% 
similar to sars-coV and invades human cells by binding 
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the absence of coronary artery disease [12, 28, 29]. these 
complications may occur at any time during hospitalization 
even after improvements in the respiratory status.26, 27

Conclusions

substantial percentages of coVId-19 patients especially 
severe cases develop thrombocytopenia, coagulopathy, 
and acute myocarditis. these complications may increase 
the risk in vascular procedures.
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bosis formation and occlusion in pulmonary small vessels 
of a critical patient with coVId-19.19 the International 
Medical Prevention registry on Venous thromboembo-
lism (IMProVE) have added an elevated d-dimer in the 
inclusion criteria for VtE high risk patients creating the 
modified IMPROVE VTE Score.4, 20 Elevated d-dimer is a 
prominent feature in coVId-19 patients, which increases 
the risk score and makes them eligible for thromboprophy-
laxis. It was found that prophylactic regimen of lMWH is 
associated with improved survival among coVId-19 pa-
tients who had sepsis induced dIc or elevated d-dimer.21

Acute myocarditis

In a study that involved 187 coVId-19 patients elevat-
ed troponin t levels was noted in 27.8% of patients due 
to myocardial injury, and this subgroup of patients had 
higher rate of malignant arrhythmias, mechanical ventila-
tion and mortality.14 another study showed elevation of 
troponin I in 8-12% of hospitalized coVId-19 patients, 
and this was associated with poor prognosis.22 Proposed 
mechanisms of myocardial injury include the binding of 
the virus to the endothelial acE 2 receptors, the hypoxia 
due to lung involvement, and the inflammatory cytokine 
storm especially that elevated troponin levels had linear 
correlation with c reactive protein (crP) level.14, 23 a case 
report for a patient with coVId-19 cardiac complication 
who had a myocardium biopsy showed virus localization 
within myocardial macrophages with low grade inflam-
mation, this indicates a direct invasion of the virus of the 
myocardial tissue.24

the distribution of acE2 receptors in tissues may ex-
plain the targeting of the virus to these tissues including 
type 1 and II lung alveolar epithelium, cardiomyocytes, 
vascular endothelial cells, pericytes, and enterocytes in the 
small bowel.25 Patients with preexisting cardiovascular 
disease are more prone to develop cardiac injury in co-
VId-19.14, 23, 26, 27 Elderly patients more than 60 years old 
with previous cardiovascular comorbidities like coronary 
artery disease, hypertension, diabetes, and/or arrhythmias 
are highly susceptible to have severe coVId-19 and high 
mortality rates.12, 23, 26, 27 In one study, large percentages 
of patients with severe coVId-19 had cardiovascular dis-
ease including 25% had ischemic heart disease, 44% had 
arrythmias, and 58% had hypertension.12

the cardiovascular complications related to coVId-19 
have been termed acute coVId-19 cardiovascular syndrome 
(acovcs).28 Manifestations of this syndrome may include 
arrythmias, acute heart failure, and cardiogenic shock with 
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