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ABSTRACT

Background: COVID-19 being a multisystemic disorder, when there is involvement of

Cardiovascular and Haematological systems causes thromboembolic events across multiple

organs, venous thromboembolism is more commonly seen when compared to peripheral arterial

thromboembolic events. COVID-19 has been reported to cause In-situ thrombosis of a healthy,

non-atherosclerotic artery, which is otherwise a rare phenomenon. We are discussing three cases

that presented as surgical emergencies due thromboembolic events.

INTRODUCTION:

At the end of 2019, a novel coronavirus,
named as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), caused an
outbreak emerging from the city of Wuhan,

China. The outbreak was soon declared to be

a global pandemic by WHO. The disease
caused by SARS-CoV-2, Coronavirus
disease 2019 is a multi-systemic disorder
primarily involving respiratory,
haematologic and cardiovascular systems.

Involvement of Cardiovascular and
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Haematological systems causes
thromboembolic events across multiple
organs, venous thromboembolism is more
commonly seen when compared to

peripheral arterial thromboembolic events.

[ covip-19 |
Figure 1. COVID-19 virus structure with different
envelope proteins
Source: McIntosh K, Hirsch MS, Bloom A. Coronavirus

disease 2019 (COVID-19). UpToDate Hirsch MS Bloom.
2020 Mar;5(1)

The mechanisms of thrombosis in COVID-
19 that initially derive from the interaction
of SARS-CoV-2 with ACE2, resulting in
dysregulation of angiotensin signaling and
subsequent inflammation and tissue injury.
These pathophysiological mechanisms result
in increased signaling by thrombin
(proteinase-activated) and purinergic
receptors, promoting platelet activation and
exerting pathological effects on other cell
types (ex. Endothelial cells, epithelial cells,
and fibroblasts), leading to further
inflammatory injury. Therefore use of
anticoagulants, Inhibiting the thrombin and
purinergic receptors may have therapeutic
effects by Dblunting platelet-mediated

thrombo inflammation and dysfunction in

other cell types [1]. COVID-19 caused by
the SARS-CoV-2 Virus, drives
dysregulation of angiotensin signaling,
which in turn increases thrombin-mediated
and purinergic receptors mediated activation
of platelets and increase in inflammation.
This thrombo inflammation impacts the
Lungs and can also have systemic effects,
and lead to peripheral thrombosis. Inhibitors
of receptors that derive platelet activation or
inhibitors of the coagulation cascade provide
opportunities to treat COVID-19
thromboinflammation [2].
Here we report the case of patients that
presented as a surgical emergency due to
thromboembolic events in different systems
due to COVID-19.
Research Site- Krishna Institute of Medical
Sciences, Karad, Maharashtra, India.
CASE 1
A 30yrs old female patient presented to the
emergency department with % blackish
discolouration of the 3rd and 4th toes the
right foot and cold clammy foot since 3days.
No h/o trauma, fever episodes, upper
respiratory tract infection. No travel history
or contact with any covid diagnosed patient.
No h/o any comorbidities. No h/o
any oral contraceptive intake. o/e the patient
was vitally stable, right foot local

temperature is cold, no tenderness, DPA and
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PTA were not palpable, Colour Doppler was
s/o thrombosis causing 100% occlusion of
the posterior and anterior tibial arteries . The
patient tested COVID-19 RT PCR +, with
no lung involvement seen in HRCT, and
haematological labs showed elevated TLC
with increased lactates. The patient was
taken for emergency below knee amputation
and during the postoperative period was
started on anticoagulants. During the post-op
period the patient was started on
antiplatelets and LMWH. During the follow-
up period the patient had no further
complications, with a healthy surgical site.
CASE 2

A 54 yrs old male patient who was admitted
in hospital for 30days and received
treatment for COVID-19 which included
anti-platelets and LMWH presented 1 month
after discharge with % discolouration of the
right foot associate with swelling and pain in
the lower limb. o/e peripheral pulses from
the popliteal artery , ATA, PTA and DPA
were not palpable. No h/o comorbidities.
Colour doppler s/o complete thrombosis
extending from popliteal artery to the DPA.
The repeat COVID-19 RT PCR test was
negative, HRCT was s/o Post infectional
changes. The patient was taken for
emergency above knee amputation. Post-op

period the patient required prolonged

intensive care unit stay due pulmonary
involvement. In the follow-up period the
patient had persistent respiratory symptoms
but the surgical site was healthy [4-6].
CASE 3

A 64 yrs old male patient presented
to the emergency department with % severe
abdominal pain- associated with vomiting
episodes, and dark black coloured stools
since 3days with gradual increase in
intensity with time. The patient had h/o
Fever episodes, with shortness of breath, and
cough for 10days. CT abdomen was s/o
ischemic bowel. Patient tested +ve for
COVID-19 RTPCR and HRCT s/o > 40%
lung involvement. The patient was taken up
for emergency laparotomy- intraoperative
finding showed ischemic small bowel
extending from jejunum 20cm from D-J
junction to the Ileum 15cm from the I-C
junction, with multiple thrombus in the ileal
and jejunal arteries. The patient underwent
resection- anastomosis. And required
prolonged Intensive care unit stay before
discharge. The follow-up period the patient
was tolerating oral feed, but with persistent
respiratory symptoms [5-8].
DISCUSSION
The studies suggest an increased incidence

of arterial thromboembolic events, much
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higher than the general population and even
higher than hospitalised cancer patients.
There is an increase in morbidity and
mortality observed in COVID-19 infected
patients associated with occurrence of
thromboembolic  events in  arteries.
Compared to the patients that develop
arterial thromboembolic events in COVID-
19 +ve patients, who have a higher risk
profile of cardiovascular disease seen in
COVID-19 negative patients that develop
arterial thromboembolism.

The Pathophysiology of thromboembolic
events associated with COVID-19 infection
is triggered by its hyper-inflammatory
response which ultimately leads to the
development of thromboembolic events, Via
various mechanisms leading to hyper-
coagulable state characterised by increased
activation of platelets and neutrophils,
increased fibrin degradation products, D-
dimer, fibrinogen, increased coagulation
factor activity, decreased antithrombin
levels [10-13]. There is also direct viral
infection of endothelial cells via the ACE-2
receptor. The contribution of all the
mechanisms leads to the formation of
thromboembolic events in healthy vessels in
COVID-19 infected patients.

The three cases discussed above have varied

age groups and consist of patients of both

the genders with no history of any
cardiovascular risk factors. The Presenting
complaints in the first case was due to the
thromboembolic event rather than any other
symptoms s/o COVID-19 infection [9]. The
Second case discussed despite the use of
anticoagulants and anti-platelet prophylactic
doses developed peripheral vascular disease
and had to go for surgical intervention on
emergency basis. The last case presented
with abdominal thrombus complications
with high morbidity to the patient.

Many previous clinical studies suggested the
occurrence of arterial thromboembolic
events in low- risk patients despite the
aggressive use of thromboprophylaxis, as
observed in the above case series.

In the young adults due to presence of
healthy arteries with no to minimal
pathology, become more prone for the
development of symptoms in an acute
thromboembolic events, whereas elderly
population due to presence of previous
vascular pathology like atherosclerosis,
develop collaterals therefore better tolerate
acute thrombosis. In the younger adults, due
to the strong inflammatory reaction there is
an hyper-inflammatory response seen in

COVID-19 infection.
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CONCLUSION

COVID-19 being a multi-systemic disorder
with involvement of Cardiovascular systems
and Hematologic systems. In Spite of the
widespread use of prophylactic anticoagulants,
COVID-19+ patients are at high risk for
developing arterial thrombosis, with increased
morbidity and mortality.
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