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POTENTIALLY FATAL CEREBRAL VENOUS SINUS THROMBOSIS FOLLOWED
BY A HEMORRHAGIC STROKE IN A VACCINATED PATIENT: DO NOT RULE
OUT COVID-19 AS A REASON
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Stroke is amongst the leading causes of morbidity and mortality globally. Majority of strokes are ischemic
and up to 1/3" ischemic strokes have infective etiology. In this post-pandemic era, SARS-CoV-2 is an
established infectious agent which can precipitate it by various mechanisms. Though post-vaccination
incidence of COVID-19 has dropped drastically, still new cases get reported with typical or atypical
presentations. Irrespective of causation, malignant cerebral edema in stroke necessitates salvage
neurosurgery. Hereby authors present an interesting diagnostic chase in a young female who presented in
altered sensorium, underwent emergency decompressive craniectomy and neurologically recovered over
subsequent days. Despite being double vaccinated, she developed potentially fatal COVID-encephalitis,
cerebral venous sinus thrombosis (CVST), ischemic infarcts and hemorrhagic transformation. Suprisingly,
there were cross reacting antibodies against antigens of herpes simplex virus (HSV), leptospira and
cytomegalovirus (CMV) yielding false positivity on serology screening test, which spoofed us while
carrying out infectious disease work up of stroke.
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NOTEHUMAJIbHO CMEPTEJIbHbIA TPOMBO3 BEHO3HOIO CUHYCA
rONOBHOIo MO3rA C NOCNEQYIOWWUM rEMOPPATMYECKUM
MHCYJIbTOM Y BAKLUMHNPOBAHHOWU NALMUEHTKWU: HENb34
NCKNIOYATb 3TUONOIMMYECKYHO POJ1b COVID-19
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WHCTUTYT MeaMUMHCKUX Hayk BeHapecckoro MHAyMcTckoro yHuBsepcuteTa, BapaHacu, Haus
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OcTpble HapyLleHns MO3roBoro KpoBoobpalleHus BXoAsT B YNCNO BeAyLumMx npuyinH 3abonesaeMoctum
1 CMEpTHOCTU BO BCEM MUpe. BONbLWIMHCTBO MHCYNLTOB SIBASKOTCS MWEMUYeCcKMMU, npuyem go 1/3 uwe-
MUYECKUX MHCYNIbTOB UMEIOT MHPEKLMOHHYI0 3Tnonoruto. B noctnaHaemuiiieii nepuog SARS-CoV-2
OTHOCSIT K YNCNY MHPEKLUMOHHBIX areHToB, KOTopble 061aaatoT AOKa3aHHOW cnocobHOCTLI0 NPOBOLUU-
poBaTb HapyLleHnss MO3roBOro KpoBoobpaLleHnsl NoCpeACcTBOM PasfiMyHbIX MexaHUM3MoB. XoTs 3abone-
BaemMocTb COVID-19 nocne BHeApeHWs BakLMHALMKN PE3KO CHU3UNACh, NO-NPeXHEMY perncTpupyroTcs
HOBble Cnyyau 3aboneBaHus Kak C TUNMUYHBIMM, TaK U C aTUMWYHBIMU NPOSIBNEHNAMU. BHe 3aBucMmocTym
OT NPUYMHbI BbIPAXKEHHBI OTEK FOJIOBHOIO MO3ra NPU MHCYNbTe TpebyeT HelpoXMpypruyeckoro BMeLla-
TenbcTBa. B HacToswel paboTe aBTOpbI NPeACTaBASAOT MHTEPECHLIN C TOYKU 3pEeHUst ANarHOCTUYeCKoro
NoncKa KIUHWYECKMIA CyYalh MONOAON XKEeHLWMUHBI, KOTOpasi NOCTyNuia B CTaLMoOHap C HapylleHnem
CO3HaHMs1, NepeHecsa 3KCTPEHHYI0 AeKOMIMPEeCCUBHYIO KPaHUIKTOMMIO U HEBPOOrMYeCcKu Bbi340poBena
B nocseaytowme gHU. HecMoTps Ha NpoBeAeHHYHo paHee BakLMHaLUWIo ABYXKOMMOHEHTHOM BaKLMHOM
NpOTMB HOBOW KOPOHABMPYCHOW MHdeKUNK, y Hee pa3BUINCL NOTEHUManbHO cMepTenbHbin COVID-
3HuUedanut, TpoMb03 BEHO3HOrO CMHYCa FOJIOBHOTO MO3ra, UemMuyeckne MHGapKTbl U remopparmyeckas
TpaHcdopMaums. Mpouecc nonmcka BO3IMOXHON MHOEKLMOHHOM MPUYMHBI MHCYbTA BblS1 OCNOXHEH HaKn-
4YueM y naumeHTKN aHTUTes, NepekpecTHO pearvpyroLwmnx NpoTMB aHTUIeHOB BMPYyCa NPOCTOro repreca,
NenTocnupbl U ULMTOMEranoBupyca, YTo AaJi0 IOXKHOMONIOXUTENbHbIE pe3yNbTaTbl NPU NpoBeAeHuN
CKPUHWHIOBBIX CEPONIOTMYECKUX TeCTOB.

KJTKOYEBbLIE CJTOBA: COVID-19, SARS-CoV-2, nekoMnpeccMBHas KpaHU3KTOMUS,, TPOMBO3 BEHO3HOrO
CMHYCa roNoBHOr0 MO3ra, NepeKpPecTHO pearmpyoLwme aHTUTena, UHCYbT, reMopparnyeckuii MHGapKT.
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INTRODUCTION

The pandemic of Coronavirus Disease (COVID-19)
has crippled humanity thrice since its inception in
December 2019. Surviving amidst fear of its future
waves has been new normal. Apart from pneumo-
nia, other sequelae of its spectrum are getting add-
ed to literature. The neurological manifestations of
COVID-19 span from headache to convulsions, coma
and death. Hereby authors present their experience
of managing a young patient, who was referred to
the neurosurgical unit in unconsciousness state sec-
ondary to malignant hemorrhagic venous infarction,
earning emergency decompressive craniectomy (DC).
Interestingly she had COVID-19 antibodies which
cross reacted with antigens of other diseases on se-
rological testing and mislead us while establishing
the etiopathology of cerebral venous sinus throm-
bosis (CVST) and infarct.

CASE REPORT

A 20-year-old unmarried girl was admitted to our
center in August 2022. The patient had a history of
fever and headache for 10 days, and after onset of
convulsions, parents presented her to the hospital.
Baseline non-contrast computed tomography (NCCT)
head had features of vasculitis and hemorrhage in
the left medial temporal lobe with effacement of
sulci (Fig. 1).

The patient’s consciousness on Glasgow coma
scale (GCS) was E,V,M, Magnetic resonance imag-
ing (MRI) brain showed left temporal edema with
parieto-occipital hemorrhage with significant midline
shift to right (Fig. 2a, 2b).

Magnetic resonance spectroscopy (MRS) had
N-acetylaspartate (NAA) peak (Fig. 3) suggestive of
bleed from benign pathology.

There was non-visualization of left transverse sinus
in the venogram phase (Fig. 4).

Laboratory parameters of patient’s blood and
cerebro-spinal fluid (CSF) were as of Table 1.

In view of clinical deterioration and imaging
suggestive of hemorrhagic infarct with significant
mass-effect, the patient was taken up for left decom-
pressive craniectomy (DC). She regained conscious-
ness on post-operative day 3. Hemorrhage and cere-
bral edema had resolution in subsequent scan (Fig. 5).

Figure 1: Axial section of NCCT Head showing left
temporal hypo-densities (suggestive of infarct) with
effaced sulci and medial temporal hyper-density
(suggestive of acute hemorrhage).

Presence of cerebral venous sinus thrombosis
(CVST) and hemorrhagic infarct in conjunction with
triple positive serology (Ig M) against Herpes Simplex
Virus (HSV), Leptospira & Cytomegalovirus (CMV)
rendered us for retrograde history taking and fur-
ther investigations. Literature was looked into, but
none of the articles showed cross-reaction amongst
HSV, CMV & Leptospira antibodies yielding positive
Ig M serology. PCR (Polymerase Chain Reaction) for
HSV and CMV were negative. Patient had no history
of COVID-19 positivity and she had received 2 doses
of COVID-19 vaccine: COVISHIELD® (Recombinant
ChAdOx1 nCoV-19 Corona Virus Vaccine, Serum In-
stitute of India) in June 2021 and September 2021.
Her nasopharyngeal and oropharyngeal swab spec-
imens were sent for COVID-19 RT-PCR during the
afebrile phase of convalescence (23" day from first
symptoms). Both tested negative. Blood and CSF
(lumbar puncture) samples were sent afterward
for COVID-19 antibody titer (24" day from onset of
symptoms). Blood and CSF IgG antibody values (che-
miluminescent microparticle immune assay) were
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Figure 2a: T2 weighted MRI brain showing left tem-
poral hyper intensity (edema).

>4000 AU/ml (AU: Arbitrary Unit). 250.0 AU/ml bi-
ological reference value signified a ‘positive’ result
(post-exposure to COVID-19 or, post-vaccination in
2-3 weeks’ time frame). In this semi-quantitative
test antibody (lg G) level was measurable up to
4000 AU/ml in our laboratory. Patient was managed
as per the standard post-operative neurosurgical
case protocol. Convalescence was uneventful. She
was discharged in satisfactory condition (Glasgow
Outcome Scale: 5, GCS: E4V5M6).

DISCUSSION

With a global incidence of 13.7 million new cases,
stroke is the 2™ leading cause of morbidity and
mortality. Approximately 87 % of these are ischemic
strokesand hemorrhagic transformation is not un-
common. Up to 1/3" of these ischemic strokes are
infective [1]. Hepatitis C virus, Hepatitis B, HIV, HSV,
Chicken pox virus, Toxocara, Toxoplasma, Dengue
virus are common infective agents causing infective
stroke [2].

CVST is a rare variant of stroke with an annual
incidence of 2-5 cases/million population. Female
gender, inherited coagulopathy, trauma, malignancy,

www.jscientia.org

Figure 2b: T2 weighted gradient echo MRI brain
showing left parieto-occipital blooming (suggestive
of hemorrhage) with ipsilateral effaced sulci, chinked
left lateral ventricle and mid-line shift to right.

hormonal contraceptives, bacterial meningitis and
facial infections are known risk factors [3]. By induc-
ing hypercoaguable state, COVID-19 virus has estab-
lished itself as an infective risk factor for CVST [3, 4].

Till December 2022, human race has successfully
defied 3 soaring waves of COVID-19. The intrinsic
property of mutation and genetic drift in Corona-
varidae has empowered this virus to cast its curse
onto us for long in future. Following development of
effective vaccines and subsequent decline in cases,
stringent lockdown and other restrictions have been
lifted in phase wise manner globally.

Apart from typical Influenza like illness (ILI)
symptoms, patients may present with isolated
neurological complaints, spanning from headache/
seizure to coma [4]. In a recent meta-analysis over
108,571 diagnosed patients, Nannoni et al. (Octo-
ber, 2020) concluded that 1.4 % of individuals with
COVID-19 suffered acute cerebrovascular disease
(acute ischemic stroke or intracerebral hemorrhage).
Ischemic stroke was more common, patients with
COVID-19 and stroke were younger than patients
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Table 1
Laboratory parameters of the patient
Hemoglobin 7.2 mmol/L
Hematocrit 37%
Total Leucocyte Count 13.18 x 10° cells/L
Differential Leucocyte Count N: 88%, L: 5.7 %, M:6.1%, E: 0%, B: 0%
Platelet count 154 x 10° cells/L
Procalcitonin 0.154 pg/L
PT/APTT/INR 14s/24.7s/0.99
HIV /HBsAg /Anti HCV rapid test (Chromatographic .
imm/unoasgsa/y) P ( e Negative
S. LDH 362 1U/L
CSF Cells 147 cells/HPF (N: 20%, L: 80%)
CSF Glucose 3.885 mmol/L
CSF Protein 910 mg/L
CSF ANA Negative
CSF Culture (Aerobic) No growth seen at 48 hours of incubation (sterile)
CRP 615 mg/L
D-Dimer 2.016 mg FEU/L
Homocysteine 12.8 umol/L
Protein C 93 IU/dL
Protein S 1.26 U/mL
Dengue Serology (Ig M/Ig G) Negative
Toxoplasma Serology (Ig M) Negative
Rubella Ig M Serology (Ig M) Negative
Typhi dot Serology (Ig M/Ig G) Negative
Scrub Typhus Serology (Ig M) Negative
HSV 1 & 2 Serology (Ig M) Positive (16.58 NTU)
Leptospira Serology (Ig M) Positive (14.0 U)
CMV Serology (Ig M) Positive (13.20 NTU)

mmol/L = millimoles/litre, N = neutrophils, L = lymphocytes, M = monocytes, E = eosinophils, B = basophils, g = microgram,
PT = prothrombin time, APTT = activated partial thromboplastin time, INR = international normalized ratio, s = second,
HIV = human immunodeficiency virus, HBsAg = hepatitis B surface antigen, Anti HCV = antibodies to Hepatitis C Virus, S.
LDH = serum Lactate dehydrogenase, IU = international units, HPF = high power field, ANA = Anti-nuclear antibodies, CRP =
C-reactive protein, mg = milligram, FEU = Fibrinogen equivalent unit, umol = micromole, U = unit, NTU = NovaTec Units,
CSF = Cerebrospinal fluid, HSV = Herpes simplex virus, CMV = Cytomegalovirus, g = Immunoglobulin.

with stroke without infection, female sex was less
frequently affected and stroke rate was the highest
in Asian population [5].

Aaron S et al. (2022) in their single center study
from India on 97 CVST patients during first and second
waves of this pandemic, observed that 81 % COVID-as-
sociated CVST cases presented with similar semiology,
as of our case. Headache (100 %) and seizures (90 %)

without respiratory ILI symptoms, were the present-
ing complaints. COVID association was established
only due to pre-hospitalization virus testing policy, as
made mandatory by the Union Government at that
time. 90 % of COVID-associated CVST had transverse
sinus involvement and hemorrhagic venous infarct.
30% needed DC. All such patients survived with ex-
cellent outcome at 6 months follow up [4].
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1: Integral

Figure 3: Magnetic resonance spectroscopy (MRS)
brain showing NAA peak.

Neurologically Herpes simplex virus presents with
seizures (38 %). Imaging (NCCT/MRI brain) shows
medial temporal infarcts (32 %) and hemorrhagic
conversion (32 %) [6]. Cytomegalovirus causes neu-
rological damage in newborn. Leptospirosis leads
to gross derangement of liver function, coagulop-
athy and intra-cranial hemorrhage. Cross-reaction
amongst HSV, CMV & Leptospira antibodies giving
positive Ig M response was missing in literature.
However, there were cases showing significant
correlation between HSV IgM and COVID-19 Ig
G/ Ig M positivity [7] as well as cross-reaction of
COVID-19 antibodies with Dengue, Typhus, Lepto-
spira and Influenza [8].

Though the vaccine has been highly effective in
curbing the pandemic, still it doesn’t carry 100 %
protective efficacy (PE) against all strains of this
disease. Pramod S et al. (2022) in their case-control
study have reported the PE of COVISHIELD® between
57 %-74 % in preventing symptomatic/ laborato-
ry-proven COVID-19 and 72%-100% in preventing
hospitalization and severe infection [9]. In a commu-
nity based study at UK, Ayoubkhani D et al. (2022)
have found that receiving 2 COVID-19 vaccinations
was associated with a 41 % decrease in the odds of
developing long COVID symptoms. However, dou-
ble vaccination couldn’t prevent the population from
getting infected with Omicron variant [10].

www.jscientia.org

Figure 4: Magnetic resonance venogram (MRV) brain
showing non-visualization of left transverse sinus.

Figure 5: Post-operative NCCT head showing resol-
ving hemorrhage & edema, normal midline and sulci
pattern.

Post-vaccination antibody titer tends to decrease
significantly within 90 days [11]. Even immunity
acquired by booster vaccination tends to fade fast
over next 30 days. An elevated titer indicates recent
infection [12].
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Table 2

WHO SARS-CoV-2 meningitis, encephalitis, myelitis, or CNS vasculitis case definition

Confirmed

SARS-CoV-2 detected in CSF or brain tissuet or evidence of SARS-CoV-2-specific
intrathecal antibody; and (2) no other explanatory pathogen or cause found

Probable

SARS-CoV-2 detected in respiratory or other non-CNS sample, or evidence of SARS-
CoV-2-specificantibody in serum indicating acute infection; and (2) no other explanatory
pathogen or cause found

Possible

Patient meets suspected case definition of COVID-19 according to national or WHO
guidance on the basis of clinical symptoms and epidemiological risk factors; in the
context of known community SARS-CoV-2 transmission, supportive features include
the following: the new onset of at least one of cough, fever, muscle aches, loss of
smell, or loss of taste; lymphopenia or raised D-dimer level; and radiological evidence
of abnormalities consistent with infection or inflammation (e.g., ground glass changes)

WHO = World Health Organization, SARS-CoV-2 = Severe acute respiratory syndrome coronavirus- 2.

Our case was diagnosed as confirmed case
of “SARS-CoV-2 with neurological disease”, as per
“WHO COVID-19 case definitions” (Table 2) on the
basis of clinical features and COVID-19 antibody
positivity in CSF/blood [13].

CONCLUSION

Hereby authors share their experience of diagnos-
tic dilemma faced in this case due to COVID-19 an-
tibodies, which elicited false positivity against CMV,
HSV & Leptospira on rapid screening test. Probably
this is the first case where COVID-19 antibodies have
been reported cross reacting with viral and spiro-
chete antigens. In an unfortunate advent of mutant
strain/forth wave in future, any information pertain-
ing to this new disease, could be of immense impor-
tance. Authors opine to screen suspected infective
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