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Abstract— Non-catastrophic Deep Cerebral Vein Thrombosis in COVID-19: Case Report

Introduction. SARS-CoV-2 infection responsible for COVID-19, has demonstrated neurotropic and neuroinvasive potential, dis-
playing several neurological manifestations ranging from mild to severe complications, the latter related to a prothrombotic state,
giving place to stroke and less often cerebral venous thrombosis. The physiopathology of these events is currently elucidated from
various mechanisms including thrombo-inflammation, endotheliopathy, and stasis in critically ill patients. Case Report. We present the
case of a 48-year-old woman that develops cerebral venous thrombosis in the context of a COVID-19 infection. Discussion. Cerebral
venous thrombosis is a possible complication of COVID-19 in any stage, even in patients with a non-severe course of the disease;
the mechanism involved is probably related to microcirculatory dysfunction enhanced by prothrombotic comorbid conditions. Ictus
2021;2(1):e07012102010
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Resumen— Trombosis Venosa Cerebral Profunda en Paciente con COVID-19: Reporte de Caso

Introducción. La infección por SARS-CoV-2, responsable de COVID-19 ha demostrado potencial neurotrópico y neuroinvasor,
exhibiendo múltiples manifestaciones neurológicas que varían de leves a severas, estas últimas relacionadas a un estado protrombótico
que da lugar a la aparición de accidentes cerebrovasculares y con menor frecuencia trombosis venosa cerebral. La fisiopatología de estos
eventos actualmente se relaciona con varios mecanismos incluyendo trombo-inflamación, endoteliopatia y estasis sangínea en pacientes
críticos. Caso Clínico. Presentamos el caso de una mujer de 48 años que desarrolla una trombosis venosa cerebral en el contexto de una
infección por COVID-19. Discusión. La trombosis venosa cerebral es una complicación posible de COVID-19 en cualquier etapa, incluso
en pacientes con curso no severo de la enfermedad, en estas condiciones probablemente asociado a disfunción microvascular potenciada
por condiciones comorbidas protrombóticas. Ictus 2021;2(1):e07012102010

Palabras clave—COVID-19, Cefalea, Trombosis Venosa Cerebral, Ictus, SARS-CoV-2.
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INTRODUCTION

SARS-CoV-2 infection has become pandemic, is well
known to cause substantial pulmonary disease, inclu-

ding pneumonia and acute respiratory distress syndrome
(ARDS), many extrapulmonary manifestations of COVID-
19 have been identified due to the wide expression of ACE2
entry receptor in multiple extrapulmonary tissues, causing th-
rombotic complications, gastrointestinal symptoms, kidney
and myocardial dysfunction.1

Neurological events have been documented with a fre-
quency up to 36.4% ranging from mild symptoms as tas-
te and smell impairment, dizziness and headache, to severe
with impaired consciousness, neuromuscular injury and acu-
te cerebrovascular diseases,2 the latter more likely to occur
in patients with higher severity of illness.

CASE REPORT

A 48-year-old woman with past medical history remarka-
ble for affective bipolar disorder and chronic anemia due,
presented with 5 days of increasing severity headache and
dizziness, 24 hours before hospital admission showed dimi-
nished language production and interaction, progressing to
altered mental status, the next day is found with no language
emission and right-sided weakness. Review of systems ac-
counts for dry cough, dyspnea, and fever 10 days earlier, al-
so present in 4 of her family members, some of them with
diarrhea.

In the emergency room is found with TA: 113/69mmHg, T:
36ºC, HR: 77bpm, oxygen saturation of 94%, normal general
physical examination, neurological exam positive for global
aphasia, right-sided hypoesthesia and hemiparesis.

Non-contrast head CT revealed left deep hemispheric hy-
podensity and hyperdensity of the ipsilateral deep cerebral
venous system detailed in (Figure 1). Due to respiratory sym-
ptoms reported on admission, a non-contrast chest CT was
performed at the same time, found findings compatible with
viral pneumonia (Figure 2). These results lead to the diagnos-
tic impression of deep cerebral venous thrombosis, later es-
tablished by MRI venous angiogram (Figure 3). COVID-19
infection was confirmed by a positive nasopharyngeal swab
with an RT-PCR for SARS-CoV-2. Laboratory findings re-
vealed the presence of iron deficiency anaemia and sub-clinic
hyperthyroidism, tests for thrombophilia were negative, la-
boratory findings listed in Table 1. predicted a non-severe
clinical course.

The patient was treated with low molecular weight heparin
(LMWH), neurological improvement was observed from day
5, the NIHHS score improved from 19 to 9 mainly due to

Contact data: Hernán Mauricio Patiño-Rodríguez, Carrera 52 No. 67A-
71. Bogota, Colombia. Zip Code 111221170, Phone number: (+57) (1)
3112877909, hemaparo@gmail.com

Figure 1: Non-contrast head CT shows left deep hemispheric hypo-
density involving the basal ganglia, thalamus, internal capsule and
the deep white matter. Hyperdensity of the proximal internal cere-
bral veins and vein of Galen, without acute signs of hemorrhagic
transformation.

Figure 2: Non contrast chest CT showing subpleural – Multifocal
bilateral ground-glass opacities and consolidation of the basal and
posterior aspect of the left lung, suggestive of viral pneumonia.

language and mild strength recovery, 2 weeks later she was
considered for discharge.

DISCUSSION

We present a case of a young adult with newly diagno-
sed hyperthyroidism, chronic anaemia and confirmed SARS-
CoV2 infection manifesting focal neurological signs due to
unilateral deep cerebral vein thrombosis, these conditions are
expected to converge in a prothrombotic milieu demonstra-
ting unusual site thrombosis.
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Figure 3: Axial FLAIR showing left vasogenic edema, including
the deep grey and white matters (A), Parasagittal postcontrast T1-
weighted MR images: normal right deep cerebral vein (B) abnormal
opacification of left deep cerebral vein (C).

Laboratory Laboratory
normal range findings

White cell count (5,0-10,1 per 10 mm3) 7,230
Total neutrophils (1,4-6,5 per 10 mm3) 6,500
Total lymphocytes (1,2-3,4 per 10 mm3) 1,230
Hemoglobin level (12-18 g/dL) 7.1
Platelet count (per mm3) 556,000
Activated partial thromboplastin time 11.7
(sec)
Prothrombin tine (sec) 22
INR 1.05
D-dimer level (until 198 ng/mL 220
Fibrinogen level (180-350 mg/dL 232.9
Ferritin level (9-120) ng/mL 2.9
Troponin I (0.0-0.029) 0.004
Alanin aminotransferase results 46.5
(0-55 U/L)
Aspartate aminotransferase results 31.5
(0-40 U/L)
DHL (90-190 U/L 188
CRP (0-3 mg/L 4.7
Creatinine (0.57-1.25 mg/dL) 0.6
Blood urea nitrogen (4.7-23 g/dL) 21.8
TSH (0.4-4 µUI/mL 0.256
Free T4 (0.80-1.90 ng/dL 1.1

TABLE 1: LABORATORY DATA DURING ADMISSION.

Derangement of the coagulation function has been a pro-
minent issue during pandemic, especially in hospitalized pa-
tients, severity of disease is directly correlated with increa-
sing values of D-dimer and fibrinogen degradation products
compared to healthy people.3 COVID-19–associated coagu-
lopathy (CAC) is a recent term, used to describe the coagula-
tion changes in infected patients, most likely due to a result

of the profound inflammatory response, endotheliopathy and
stasis. Early in infection, rising IL-6 levels correlate with ele-
vated fibrinogen and D-dimers, but does not fulfil the usual
definition of a clinical coagulopathy were impaired coagula-
tion results in bleeding. Elevated D-dimer at admission asso-
ciates with higher coagulation-associated complications du-
ring hospitalization, risk of requiring mechanical ventilation,
intensive care unit (ICU) admission, or death.4–6

Most common thrombotic complications despite the usual
critically ill patient thromboprophylaxis include pulmonary
embolism, venous thromboembolism, acute myocardial in-
farction especially among patients with preexisting atheros-
clerosis;7 Li et al. Reported a frequency of 5.9% of acute
cerebrovascular disease following COVID-19 in a cohort of
219 patients, 1 patient with severe disease (0.5%) presented
cerebral venous sinus thrombosis 14 days after initial sym-
ptoms;8 these patients show different profile, compared to
the historical non-COVID population, developing stroke at a
younger age, worse radiographic and clinical outcomes, mul-
tiple vessel occlusion, with more extensive clot burden(9).
Few other cases of cerebral venous thrombosis have been re-
ported, most of them related to extensive thrombosis and fatal
outcome (Table 2).8, 10–21

Cerebral venous thrombosis is a potentially catastrophic
complication of COVID-19, it remains a diagnostic challen-
ge considering headache and altered mental status might be
common symptoms in a moderate course of disease, suspi-
cious must be present in patients with persistent and worse-
ning headache especially in addition to new neurological de-
ficit. Superior sagittal sinus is the most frequently involved
(62%) in cerebral venous thrombosis, whereas deep cerebral
veins account for less than 11% of all CVT in pre-COVID-
19 cohorts;22 This case is significant for an unusual site th-
rombosis, in a patient with normal levels of fibrinogen and
D-dimer related to a non-severe course of COVID-19 and a
reduced clot burden; considering the age of the patient th-
rombophilia studies were performed 1 month after the acute
phase of disease ruling out hereditary and autoimmune con-
ditions (Table 3).

These findings relegate the role thrombo-inflammation as
the main pathophysiological event, and brings up suspicion
of endotheliopathy due to micro-circulatory dysfunction in
the ACE2 receptor interaction and vasoactive effects of in-
creased circulating angiotensin II as the major harbinger to
thrombosis in addition to other prothrombotic features as iron
deficiency anaemia and hyperthyroidism; the former found
to be related to impaired absorption due to chronic use of
proton-pump inhibitors the 5 previous years.5, 23

When therapeutic anticoagulation is considered in admit-
ted patients, LMWH or UFH are preferred instead of oral
anticoagulants given their shorter half-lives, ability for pa-
renteral administration, prompt anticoagulation, and anti-
inflammatory effects. These are reached by downregulating
IL-6 and binding to COVID 19 spike proteins that can im-
prove prognosis in patients with severe disease.24, 25
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Laboratory Laboratory
normal range findings

ANAs Negative
ENAs
Ro (Index <0.9) 0.3
La (Index <0.9) 0.0
SM (Index <0.9) 0.8
RNP (Index <0.9) 0.2
DNA antibodies (<1/10) Negative
Complement C3 (80-193 mg/dl) 184.21
Complement C4 (14-57 mg/dl) 39.99
Lupus anticoagulant (Normalized 1.1
ratio <1.5)
Anticardiolipin IgG antibodies 2.1
(GPL U/ml <20)
Anticardiolipin IgM antibodies 2.4
(GPL U/ml <10)
Protein C actiity (70-140%) 101%
Proteina S activity (60-150%) 96.9%
Antithrombin III activity (80-120%) 113%
Factor VIII activity (50-150%) 130%
Activated proteina C resistence (<0.7) 0.75
β2 microglobulin (0.2-8 mg/L) 1.2
Homocistein (12-15 µmol/L) 13
Factor V Leiden mutation Absent
Prothrombin gene mutation (G20210A) Absent

TABLE 3: THROMBOPHILIA ANALYSIS.

In Conclusion, cerebral venous thrombosis is a potential
complication of COVID-19, even in patients with non-severe
course of the disease by a different mechanism than thrombo-
inflammation. Microcirculatory dysfunction form viral en-
dothelial interaction is an alternative mechanism in this ca-
se associated with different thrombotic diathesis, provoking
unusual site thrombosis as the deep cerebral venous system.
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