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. Abbreviations

Cerebral venous thrombosis (CVT)

Cerebrospinal fluid (CSF)

Central nervous system (CNS)

Superior sagittal sinus (SSS)

Inferior petrosal sinus (IPS)

Superior petrosal sinus (SPS)

Transverse sinus (TS)

Dural sinus thrombosis (DST)

Platelet factor 4 (PF-4)

Vaccination-Induced immunological Thrombotic Thrombocytopenia (VITT)
Paroxysmal nocturnal hemoglobinuria (PNH)
Granulomatosis with polyangiitis (GPA)

Cerebral venous sinus thrombosis (CVST)

The modified Rankin Scale (mRS)

Glasgow Coma Scale (GCS)

Computed tomography (CT)

Magnetic resonance imaging (MRI)

International Study of Cerebral Venous Thrombosis (ISCVT)
Middle cerebral artery (MCA)

MR-venography (MRV)

Grading of Recommendations, Assessment, Development, and Evaluation (GRADE)
European Stroke Organization (ESO)

C-reactive protein (CRP)

Dual oral anticoagulation (DOAC)

Low molecular weight heparin (LMWH)

Unfractionated heparin (UFH)

The National Institutes of Health Stroke Scale (NIHSS)
Intracranial haemorrhage (ICH)

Vitamin K antagonists (VKA)



Magnetic resonance black-blood thrombus imaging (MRBTI)
The cerebral venous extent score (CVES)

The cerebral venous occlusion score (CVOS)

Spectral Presaturation with Inversion Recovery (SPIR)
Diffusion weighted imaging (DWI)

Dural arteriovenous fistula (dAVF)

. Keywords

Cerebral venous thrombosis, dural sinus thrombosis, intracerebral haemorrhage,

venous infarction, cerebral blood flow.



3. The objective of this document

This document provides an overview of cerebral venous thrombosis (CVT), emphasising its
clinical presentation, diagnostic methods, pathogenesis, and treatment approaches. The
objective is to connect recent advancements with a clinical case, covering some aspects of

prognosis assessment.

4. Abstract

Cerebral venous thrombosis (CVT) is characterised as an uncommon type of stroke resulting
from thrombosis in the venous circulation of the brain, which causes obstruction of one or
more cerebral veins and/or the dural venous sinus.

Blood clots, physiologically develop at the location of an injury to inhibit blood loss.
Thrombosis, on the other hand, refers to the pathological development of a blood clot without
any associated injury. The body's circulation includes veins that remove blood that is low in
oxygen and high in carbon dioxide and metabolites from the organs and tissues, and arteries
that transport blood that is rich in oxygen and nutrients to the organs and tissues. Arterial
thrombosis refers to the thrombosis of an artery, while vein thrombosis refers to the
thrombosis of a vein.

Cerebral venous thrombosis (CVT) presents notable diagnostic and therapeutic challenges,
especially in young and postpartum individuals, due to its varied and occasionally misleading
clinical manifestations. This document aims to provide an overview of cerebral venous
thrombosis (CVT), emphasising its clinical presentation, diagnostic methods, pathogenesis,
and treatment approaches. The objective is to present the recent advancements together with a

case study. [1]



5. Epidemiology

The incidence of CVT has increased in various regions over recent decades. Population-based
studies indicate an average incidence of 12 cases per million annually; however, significant
heterogeneity exists among the studies. Certain low- to middle-income countries has shown
evidence of a potentially elevated prevalence of CVT. [17]

CVT occurs in women three times more frequently than in men, particularly during their
reproductive years, with the median age at the thrombotic event being in the fourth decade of
life. [18]

Studies from India and the United States show a different pattern of this known. Namely,
increased incidence in the elderly population and males. Data from the United States indicate
racial disparities, showing a higher incidence rate among black individuals compared to other

racial groups. [18,19]

6. Anatomy

The cerebral veins empty into significant venous formations known as dural venous sinuses
(Figure 1). The dural venous sinuses are responsible for draining cerebrospinal fluid (CSF),
which is a clear fluid that surrounds the brain and spinal cord. Cerebrospinal fluid (CSF)
provides protection to the brain and plays a crucial role in maintaining the equilibrium of
physical and chemical environments. [2]

Individuals diagnosed with cerebral venous thrombosis (CVT) exhibit the presence of blood
clots within one or multiple dural venous sinuses, cerebral veins, or both anatomical

structures. [3]

6.1 Venous Drainage of the Central Nervous System

The brain, spinal cord, brainstem, and cerebellum make up the central nervous system. The
CNS drainage system is complex and, unlike other organ systems, does not correspond to the

arterial systems.



The dural venous sinuses receive blood from the brainstem, cerebellum, and cerebrum via a
network of veins. Both the internal and external vertebral plexuses receive blood from the

spinal veins, which drains the spinal cord.

6.2 Venous Dural Sinuses

The dura mater's periosteal and meningeal layers are separated by the dural venous sinuses.
The best way to conceptualize them is as blood pools that drain the central nervous system.
The internal jugular vein is where all dural venous sinuses eventually empty. The dural
venous sinuses lack valves, in contrast to the majority of the body's veins.

The total number of venous sinuses is eleven. The dura mater's falx cerebri contains the
superior, inferior, and straight sagittal sinuses. They meet at the sinus confluence, which is
located above the internal occipital protuberance. The inferior sagittal sinus and the great
cerebral vein continue into the straight sinus. [5]

Transverse sinus continues bilaterally and curves into sigmoid sinus to meet internal jugular
vein opening from confluence.

Ophthalmic veins feed into the cavernous sinus on either side of the Sella turcica. Blood

returns to the internal jugular vein via the superior or inferior petrosal sinuses. [4,61]

6.2.1 Dural Sinuses

These are the venous channels located between the endosteal and
meningeal layers of the dura mater.

6.2.2 UNPAIRED SINUSES

- The superior sagittal sinus (SSS) is the largest dural venous sinus
and lies in the midline between the inner table of the skull
(superiorly) and the falx cerebri (laterally).

- The inferior sagittal sinus lies in the inferior free margin of the falx
cerebri.

- The straight sinus (SS).

- The occipital sinus, the smallest dural venous sinus, is important to

identify during posterior fossa craniotomy.

- The inter-cavernous sinus.



6.2.3 PAIRED SINUSES

- The transverse sinus (TS).

- Sigmoid sinuses — inferior continuation of the TS, which continue
inferiorly into the jugular bulb at the skull base.

- The superior petrosal sinus (SPS).

- The inferior petrosal sinus (IPS).

- The sphenoparietal sinus. [5]

6.3 Veins of The Cerebrum

Cerebral veins transport blood from brain tissue and deposit it in the dural venous sinuses.
They are classified into superficial and deep that surround the brain's gyri and sulci. After
entering the brain parenchyma, the veins travel through the subarachnoid space and pierce the

meninges before draining into the dural venous sinuses.

6.3.1 Superficial System

The superficial system of veins is largely responsible for draining the cerebral
cortex:
- Superior cerebral veins: Drain the superior surface, carrying blood
to the superior sagittal sinus.
- Superficial middle cerebral vein: Drains the lateral surface of each
hemisphere, carrying blood to the cavernous or sphenopalatine
sinuses.
- Inferior cerebral veins: Drain the inferior aspect of each cerebral
hemisphere, depositing blood into cavernous and transverse sinuses.
- Superior anastomotic vein (Trolard): Connects the superficial middle cerebral
vein to the superior sagittal sinus.
- Inferior anastomotic vein (Labbé): Connects the superficial middle cerebral vein

to the transverse sinus.



6.3.2 Deep System

Thrombotic occlusion of deep cerebral veins usually both internal cerebral
veins, vein of Galen , straight sinus often with widespread dural sinus
thrombosis (DST).

- Subependymal veins — There are numerous subependymal veins,
which will not be described here in detail. These receive blood from
the medullary veins and carry it to the dural venous sinuses. The
great cerebral vein (vein of Galen) is worthy of a mention; it is
formed by the union of two of the deep veins and drains into the
straight sinus.

- Medullary veins: Originate 1-2cm below the cortical grey matter

and drain into subependymal veins. These drain the deep areas of

the brain. [5]

Frequencies:

Cortical veins: 15-17%

Superior sagittal sinus: 25-45%

—’@
= Y) Deep venous system: 10%
= \8- \ Straight sinus: 15-18%
.
. Transverse sinus: 25-60%

K/
\ Sigmoid sinus 5-15%

li Internal jugular vein 10%

Multiple sinuses: 18-50%

Figure (1) Anatomy of the cerebral venous system and distribution of CVT. [70]



7. Impact of Impaired Brain Drainage:

Blood clot formation obstructs a dural venous sinus, this may impair the drainage of both
venous blood and CSF from the intracranial space.

Impaired drainage of CSF leads to increased intracranial pressure. This may be accompanied
by several symptoms such as headache, nausea, vomiting, visual problems owing to
papilledema (swelling of the optic nerve disc), and diplopia (double vision) due to

compression of the abducens nerve. [26]

The obstruction of venous blood flow increases pressure within the venous system and
capillaries. This may cause vasogenic oedema which refers to the swelling resulting from the
rupture of the blood-brain barrier and the consequent leakage of fluid from capillaries into the
surrounding brain tissue. If the decreased blood flow is significant enough to cause metabolic
disturbances in the brain cells, this may lead to cytotoxic oedema which is the accumulation
of fluid in the brain tissue due to swelling of damaged brain cells caused by lack of oxygen or
glucose. Ultimately, the increased pressure in the veins and capillaries may also cause these
blood vessels to rupture, causing cerebral haemorrhage. Damage to the brain tissue may cause
epileptic seizures or neurologic deficits, such as paralysis or sensory deficits. In the most
severe cases, extensive brain lesions may cause decreased consciousness and ultimately death
due to brain herniation (Compression of the brain within the skull). [6]

Some people with CVT have merely symptoms and evidence of elevated intracranial

pressure; others may have symptoms and signs of brain oedema or haemorrhage. [26]

8. Prevalence and risk factors

Cerebral venous thrombosis (CVT) is an uncommon condition. In a study done in the
Netherlands, CVT was shown to affect an estimated 14 to 20 individuals per million adults
annually, which translates to approximately 250 to 350 cases per year in the Netherlands. It
constitutes merely approximately 1% of all strokes in adults. In contrast, arterial thrombosis
of the brain, also known as ischaemic stroke, accounts for around 87% of all strokes, while
the remainder strokes result from various forms of cerebral haemorrhage, including
intracerebral or subarachnoid haemorrhage. [7]

CVT differs from other types of strokes in several aspects. Patients with cerebral venous

thrombosis (CVT) are frequently diagnosed at a young age, with a median age of 49 years and
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an interquartile range (IQR) of 40 to 61.4 years. Women are disproportionately impacted,
comprising approximately two-thirds of the patient population. [12]

The risk factors for cerebral venous thrombosis (CVT) differ from those associated with
ischaemic and haemorrhagic strokes, however they are similar to those for venous thrombosis
in other anatomical locations. Namely, the use of hormonal contraceptives, inherited or
acquired thrombophilia, pregnancy or recent childbirth, infections (head or neck),
malignancies, trauma (head), and inflammatory conditions. [6,62]

Risk factors for CVT range from transient situations such as pregnancy and infection to more
permanent causes such as inherited thrombophilia and acquired prothrombotic conditions. In
recent decades, the catalogue of recognized risk factors has expanded. Similar to anaemia and
obesity, especially in women utilising oral contraceptives.

A genetic study identified a correlation between the ABO blood group and CVT. [11]

The COVID-19 pandemic introduced further correlations, both with the disease itself and the
adenovirus vector SARS-CoV-2

vaccines, while the exact nature of these connections has not been completely clarified. CVT
and thrombocytopenia have manifested as an exceedingly unusual consequence following the
administration of ChAdOx1 nCov-19. COV2.S vaccinations were associated with a higher
incidence in younger demographics, exhibiting much more severe manifestations and fatality
rates reaching 50%. 9.10 Interestingly, both heparin-induced thrombocytopenia and vaccine-
induced thrombotic thrombocytopenia include PF-4 (platelet factor 4). [8]

Antibodies are proteins produced by platelets, which are cells that play a role in blood
coagulation. PF4 is involved in the regulation of coagulation and immunological responses.
[10]

Cerebral venous thrombosis is infrequently observed in heparin-induced thrombocytopenia,
whereas nearly fifty percent of vaccine-induced thrombotic thrombocytopenia cases exhibit
cerebral venous thrombosis. The immunological response elicited by the vaccination,
characterised by PF4 antibodies, is predominantly linked to a rare syndrome known as

vaccination-Induced immunological Thrombotic Thrombocytopenia (VITT). [9]

8.1 Infectious diseases as a risk factor

Otitis and mastoiditis may lead to thrombosis of the nearby structures such as sigmoid and
transverse sinuses. Hypoplasia of the contralateral transverse sinus, a common anatomical

variant, leads to impaired absorption of cerebrospinal fluid, which in turn leads to intracranial
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hypertension accompanied by papilledema. It was previously referred to as "otitic
hydrocephalus," a term that is a misnomer, as the ventricles typically do not exhibit
enlargement in instances of sinus thrombosis.

The incidence of infectious sinus thrombosis has decreased, ranging from 6 to 12 percent in
extensive studies of adults with sinus thrombosis. 1.5 Children exhibit increased frequencies
of systemic infections, such as neonatal sepsis, as well as local infections, including otitis.
Thrombosis of the cavernous sinuses represents a specific condition, typically resulting from

infections in the paranasal sinuses (ethmoid and sphenoid), the orbit, or facial regions. [15]

Table 1. Causes of and Risk Factors Associated with Cerebral Venous Sinus
Thrombosis.

Genetic prothrombotic conditions

Antithrombin deficiency’

Protein C and protein S deficiency®®

Factor V Leiden mutatiorf-*

Prothrombin mutation (the substitution of A for G at position
202101112

Homocysteinemia caused by gene mutations in methylenetetrahydro-
folate reductase’**4

Acquired prothrombotic states
Nephrotic syndrome
Antiphospholipid antibodies™**
Homocysteinemia*
Pregnancy'®'?

Puerperium®’?

Infections
Otitis, mastoiditis, sinusitis®
Meningitis
Systemic infectious disease®
Inflammatory disease
Systemic lupus erythematosus *®
Wegener's granulomatosis®
Sarcoidosis
Inflammatory bowel disease
Behget's syndrome!9:2°

Hematologic conditions
Polycythemia, primary and secondary
Thrombocythemia
Leukemia®*
Anemia, including paroxysmal nocturnal hemoglobinuria®*

Drugs
Oral contraceptives®??
Asparaginase®?*

Mechanical causes, trauma
Head injury®*
Injury to sinuses or jugular vein, jugular catheterization
Neurosurgical procedures
Lumbar puncture?®

Miscellaneous
Dehydration, especially in children®
Cancet®

Table (1) Causes and Risk Factors Associated with Cerebral Venous Sinus Thrombosis.

8.2 Other rare risk factors or comorbidities:

- Disseminated intravascular coagulation.
- Paroxysmal nocturnal hemoglobinuria (PNH).
- Heparin-induced thrombocytopenia.

- Vaccine-induced prothrombotic immunogenic thrombocytopenia
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(VITT).
- Severe hyperhomocysteinemia.
- Dysfibrinogenemia.
- Malignancies: carcinomas, lymphomas, carcinoid,leukemias.
- Sickle cell anemia, hypochromic or hemolytic anemia.
- Collagenosis: lupus erythematosus, Sojgren’s syndrome.
- Vasculitides: Behget’s disease, granulomatosis with polyangiitis
(GPA; formerly: Wegener’s granulomatosis).

Sarcoidosis. [14,33]

9. Risk factors and outcome

Taking into consideration the variety of risk factors that could contribute to the formation of
CVT it is of importance to discuss whether multiple risk factors could influence the outcome.
In a study done by J. Kalita et. Al. in 2018 to examine the burden of risk factors in cerebral
venous sinus thrombosis (CVST) and their association with clinical severity, the extent of
MRI and MRV abnormalities, and patient outcomes.

Using the modified Rankin Scale (mRS) to assess the outcome severity, one hundred twenty-
eight consecutive patients with CVST were included in the study. Demographic data, clinical
presentation, and neurological findings were documented, and risk factors for CVST were
assessed.

Patients were categorised according to risk factors into prothrombotic conditions only in 46
(35.9%), prothrombotic with other risk factors in 36 (28.1%), and non-prothrombotic risk
factors in 20 (15.6%), as well as no risk factors in 26 (20.3%). Thirty-three individuals
(25.8%) exhibited more than two risk factors. Of the 22 patients, 16 (72.7%) with female
gender-specific risk factors also presented with additional prothrombotic conditions. In the
MRYV analysis, over two sinuses were affected in 35 patients (27.3%), while 94 patients
(73.4%) exhibited parenchymal lesions on MRI.

Thirty-one patients (24.2%) exhibited poor outcomes (mRS > 2) at discharge, while 25 out of
122 patients (20.5%) demonstrated similar outcomes at the three-month follow-up. The
quantity of risk factors showed no correlation with clinical severity, or the extent of
abnormalities observed in MRI or MRV. In the multivariate analysis, age, GCS score, and

mechanical ventilation were identified as predictors of the outcome at 3 months. [13]
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10. Pathogenesis

The pathophysiology of CVT is better explained by defining the site of the thrombus.
Therefore, to understand the symptoms and signs of CVT, distinguishing between the
mechanisms mentioned below is crucial. Thrombosis of the cerebral veins, which results in
local effects due to venous obstruction, and thrombosis of the major sinuses, which leads to
intracranial hypertension. In most patients, these two processes occur concurrently.
Occlusion of the cerebral veins can lead to localized brain oedema and venous infarction.
Pathological examination reveals enlarged, swollen veins, oedema, ischaemic neuronal
damage, and petechial haemorrhages. The latter may develop into large haematomas, which
exhibit a distinctive appearance on computed tomographic (CT) scans (Fig.2 A). Two distinct
types of cerebral oedema may occur. Cytotoxic oedema arises from ischaemia, which impairs
energy-dependent cellular membrane pumps, resulting in intracellular swelling and vasogenic
oedema which results from a breach in the blood-brain barrier, leading to the extravasation of
blood plasma into the interstitial space. Vasogenic oedema can be reversed with successful
treatment of the underlying condition. Magnetic resonance imaging (MRI) has demonstrated
the presence of both cytotoxic and vasogenic oedema in cases of cerebral vein thrombosis.

[16,63]

The second mechanism involves the development of intracranial hypertension due to occlusion
of major venous sinuses which in turn impairs the normal physiological draining
mechanism. Normally, The cerebrospinal fluid is transported from the cerebral ventricles
through the subarachnoid spaces at the brain's base and surface to the arachnoid villi,
where it is absorbed and drained into the superior sagittal sinus. Therefore, thrombosis of
the sinuses results in elevated venous pressure, reduced absorption of cerebrospinal fluid,
and, as a result, increased intracranial pressure. [16] The blockage in cerebrospinal fluid
drainage occurs at the terminus of its transport pathway, resulting in the absence of a
pressure gradient between the subarachnoid spaces on the brain's surface and the
ventricles. Consequently, the ventricles remain undilated, and hydrocephalus typically
does not occur as a complication of sinus thrombosis. Approximately 20% of patients
with sinus thrombosis present with intracranial hypertension alone, lacking evidence of

cortical vein thrombosis. [15]
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Figure (2) CT Imaging of Sinus Thrombosis.

A CT scan (Panel A) shows a large infarct in the right parietal lobe (at left

in the image) in a patient with sinus thrombosis. The infarct is haemorrhagic
(white patches). The falx cerebri is displaced to the left as a result of compression
by the infarct. In the CT scan in Panel B, bilateral thalamic edema

(dark area in center) has been caused by thrombosis of the straight sinus. [15]

Superior
sagittal sinus

Inferior
sagittal sinus

Confluence of
sinuses

Internal jugular P Srrrr———
(:) fesshiMepnatomy
N

vein

Figure.3 Sagittal section showing the dural venous sinuses and the great

cerebral vein.
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Figure (4) Venous anatomy. [71]

11. Clinical Presentations

90% of patients experience an acute or subacute headache as the main symptom of dural sinus
thrombosis, often without any neurologic examination abnormalities. Patients with cerebral
venous thrombosis (CVT) might present with a wide range of symptoms, with the most
common and non-specific symptom being a severe headache. Other common symptoms
include diplopia (14%), aphasia (19%), paresis or paralysis (37%), and epileptic seizures (20—
40%). When they first arrive at the emergency room, about 5% of patients are in a vegetative
state. [64]

The onset of cerebral venous thrombosis (CVT) can range from acute to subacute and chronic
presentations. Symptoms are more diverse than those of other stroke types and are often
nonspecific, potentially leading to underdiagnosis. Symptoms and signs of cerebral venous

thrombosis (CVT) can be categorised into presenting syndromes, with the most prevalent
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being isolated intracranial hypertension syndrome, focal syndrome, and encephalopathy.
Approximately 90% of patients with cerebral venous thrombosis (CVT) report headaches.
[21]

The initial clinical presentation may indicate symptoms resulting from elevated intracranial
pressure, the location of the clot, and the burden of thrombus. Typical manifestations
encompass headache, seizures, focal neurological deficits, and altered levels of consciousness.
Patients typically present sub-acutely within 48 hours to 2 weeks following symptom onset;
approximately one-third to one-half may present more acutely with stroke-like symptoms or a
thunderclap headache. The clinical presentation in the two largest prospective series of
cerebral venous thrombosis, namely the International Study of Cerebral Venous Thrombosis
(ISCVT) and the Turkish VENOST study, is summarised in Table 2. [20, 21]

A sub-study of the ISCVT indicated that elderly patients exhibited a higher likelihood of
presenting with depressed levels of consciousness and a lower likelihood of isolated
symptoms of intracranial hypertension. [22]

A prospective international study involving 1,281 individuals done by Lindgren E. et al. in
2020. Showed a 20-40% incidence of acute symptomatic seizures, with 6% of cases
progressing to status epilepticus. Neuroradiological findings linked to acute seizures. [23]
Symptoms and clinical presentation could vary depending on many factors and, most
importantly, like stroke, on the site of occlusion. Namely, CVST is often accompanied by

infection resulting in ocular symptoms due to CN III, IV, V,VI palsies. [24]
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Presenting findings of cerebral venous thrombosis

ISCVT (2004) VENOST (2017)
N 624 1144
Age 39 (mean) 18-36y (47%)

37 (median), range 16-86 37-50 (33%)

51 + (20%)

% Female 75 68
Headache 89% 87%
Visual loss 13% 27%
Cranial neuropathy/diplopia 14% (diplopia only) 11%
Depressed level of consciousness/encephalopathy 22% 18%
Seizure 40% 24%
Focal deficits Motor 40% 18%

Sensory 5%

Other 3%

Table (2) Venous Thrombosis (ISCVT) and the Turkish VENOST study, presenting findings.

12. Distinctions between cerebral venous thrombosis (CVT) and stroke:

Stroke can be categorised into ischaemic and haemorrhagic based on the aetiology, ranking as
the second greatest cause of mortality. [26]

Stroke is induced not alone by arterial thrombosis but also by cerebral venous thrombosis.
Arterial stroke is presently the predominant subtype of stroke, and research in this area has
progressively advanced. Venous thrombosis, a specific variant, constitutes 0.5-1% of all
strokes. [28]

The incomplete comprehension of venous thrombosis, together with its varied clinical
presentations and neuroimaging characteristics, frequently results in delayed admissions and a
propensity for misdiagnosis. [27]

This part aims to summarize the key differences between CVT and arterial stroke, hoping to
enhance the understanding of the pathogenesis of intravenous stroke as well as the diagnosis

and treatment that will be discussed later.
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When comparing CVST to stroke, it is essential to have a solid understanding of how each
condition originates. CVST is a clot formation in the sinuses of the brain, which disturbs the
flow of blood and causes an increase in the intracranial pressure. On the other hand, stroke
occurs when an artery is blocked, eventually causing ischaemia. [29]

When it comes to the clinical presentation, a range of differences can be noticed. For instance,
ischaemic stroke could lead to a variety of symptoms depending on the site of the occluded
artery. An example is when the middle cerebral artery MCA is occluded, giving rise to
symptoms like hemianopia, ataxia, nystagmus, hemiplegia, and brain stem cranial palsy. [29]
When comparing the symptoms of a stroke to those of a thrombosis, the CVT manifestations
include severe headaches, hazy vision, and convulsions that are mainly caused by elevated
intracranial pressure. [30]

Young individuals are typically affected by CVT, which is more prevalent in females and is
frequently associated with birth control or pregnancy. Strokes are most commonly
experienced by elderly individuals who have high blood pressure, deterioration of the arteries,
and diabetes. Although, studies in the US and India show a new trend of CVT being increased
among the elderly. [18,19]

In a review study done by Yifan Z. et al. in 2022. Show that CVT, unlike stroke, has a
favourable outcome, mostly affecting young and middle-aged patients. It even shows that

13% of all patients die or are severely handicapped.

13. Diagnosis and Neuroimaging

Due to the infrequency of CVT, the significant diversity in clinical manifestations, and often
non-specific beginning of symptoms, the identification of the condition is quite challenging.
Many individuals without CVT get brain scans to exclude the diagnosis, resulting in
unnecessary radiation exposure and expenses. On the other hand, numerous individuals with
CVT encounter diagnosis delays, which may impact outcomes negatively. The diagnosis of
CVT is typically established using head CT-venography, MRI, or MR-venography. The
contrast-enhanced venous system reveals a filling defect at the location of the thrombus
(Figure, right panel). Imaging reveals a parenchymal brain lesion in approximately 50% of
patients: focal oedema and intracerebral haemorrhage in about 32% (Figure 5, left panel) and

focal oedema without haemorrhage in around 18%. Sulcal subarachnoid haemorrhage occurs
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in 10% of cases, while subdural haematoma is observed in 3% of instances. [31,23]

Figure (5) On the left reconstructed sagittal CT-images in a patient with bilateral parasagittal
hemorrhage due to thrombosis of the superior sagittal sinus.
The red arrow on the contrast enhanced image indicates the filling defect caused by the

thrombus.

If CVT is suspected clinically, imaging is the most important test for diagnosis. Clinical
suspension normally falls into symptoms of increased intracranial pressure or focal
neurological symptoms due to injury. Although, most patients present with a combination of
both. The next question will be about the appropriate modality to use as a first-line method.
Computed tomography is widely used in most health institutes in Europe as first-line imaging
modality in neuroimaging. Indications vary depending on the institute and include headache,
focal neurological symptoms and acute onset personality change. CT without contrast is often
with findings suggestive of CVT in only 30% of CVT cases. [37,38,40]

In a plane CT without contrast, only one third of cases present a homogeneous hyperdense
cortical veins or cortical sinus as the initial sign. [39]

The filled or dense delta sign is seen in the thrombosis of the superior sagittal sinus.
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Figure (6) Noncontrast computed tomography head scan showed spontaneous hyperdensity of

right transverse sinus. [70]

MRI is known to be more sensitive than CT in CVT detection. Signs like hyperintense vein
sign is one of the findings. The intensity of the thrombi might vary and is time dependent. The
older the more intense. During the first week, thrombi appear isointense to the surrounding
brain tissue on T1-weighted imaging and hypointense on T2-weighted imaging. Thereafter,

the thrombi will appear more hyperintense on both T1 and T2-weighted imaging. [28]
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Figure (7) Flair magnetic resonance image showing hypersensitivity signal at left sigmoid

sinus (arrow). [70]

In a study aimed to update the 2017 Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) questions published by the European Stroke
Organization (ESO) guideline done in 2024, computed tomography and magnetic resonance
imaging, both with venous angiography were considered equivalent. MRI is considered
superior to CT due to the lack of radiation exposure; MRI shall be preferred in younger

patients during pregnancy. [32]
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Figure (8) Computed tomographic venogram showing mixed density within venous sinuses
(high-density contrast in patent segments (white arrow) and low density (black arrow) in

nonperfusing thrombosed segments). [70]

Invasive diagnostic measures, namely, cerebral angiography less commonly used to establish
the diagnosis. Findings vary depending on the site of occlusion. Failure of appearance of the
whole or part of the sinus due to occlusion, enlarged veins due to collateral drainage and
reversed flow are signs of CVT. Anatomic variants such as atresia or hypoplasia of the
cerebral veins along with artifacts might influence the accuracy on MRV and CTA and could
be better visualized with invasive methods. [42]

Injecting contrast directly into the cerebral veins or sinuses using a microcatheter, direct
cerebral venography, facilitates interventions and the visualization of the intraluminal thrombi
as a filling defect or as a complete occlusion. The latter is seen as a cupping appearance
within the sinus. [43]

It is no longer recommended to measure D-dimer to rule out CVT. It could on the other hand
be used only in selected cases with low clinical probability with isolated headache, lack of
neurological findings, and symptoms duration of less than 30 days; negative d-dimer has a

significantly reliable negative predictive value. [32]
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Figure (9) Magnetic resonance venogram showing the cerebral venous system and most
frequent (%) location of cerebral venous and sinus thrombosis, as reported in the International

Study on Cerebral Venous and Dural Sinuses Thrombosis (n=624). [70]

Laboratory tests are included in the initial assessment strategy of patients with headache or
patients visiting the emergency department. Depending on the institute's recommendation,
different blood test panels will be drawn. That might include a complete blood count, CRP,
and chemistry panel. According to the latest recommendations (Class I, Level of Evidence C)
from the American Heart Association and American Stroke Association CBC, chemistry
panel, prothrombin time and activated partial thromboplastin time should be performed. The
latter-mentioned associations recommend screening for potential prothrombotic conditions
(Class I, Level of Evidence C).

Considering headache is the most frequent symptom [19], clinicians might suggest a lumbar
puncture to rule out other conditions like subarachnoid haemorrhage, since 30% to 40% OF
CVT present with ICH. [35]

Whereas Subarachnoid haemorrhage was found in only 0.5% to 0.8% of patients with CVT.
[41].

A typical finding is the presence of erythrocytes if done within the right time frame after the

onset of symptoms. [25]
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13.1 Confirming the diagnosis

CT venography and MR venography are the definitive examinations to confirm the diagnosis
of cerebral venous thrombosis. [34]

Digital subtraction angiography is generally the modality of choice only when invasive
interventions are indicated. CT venography facilitates the precise visualisation of both the
superficial and deep cerebral venous systems. Thrombi manifest as filling deficiencies, known
as the "empty delta sign" in the superior sagittal sinus, and can typically be easily
differentiated from arachnoid granulations. Numerous small to medium-sized studies have
shown a high sensitivity and specificity of CTV in comparison to digital subtraction

angiography or a consensus evaluation of alternative imaging modalities. In comparison to

MRI, CTV exhibits less sensitivity for cortical vein thrombosis.

Figure (10) Typical findings of cerebral venous thrombosis on magnetic resonance imaging.
A, Bilateral thalamic hyperintensity (arrows) on fluid-attenuated inversion recovery (FLAIR)
in a patient with deep cerebral vein thrombosis. B, Susceptibility-weighted imaging shows
hypo-intensity of the straight sinus (arrow), vein of Galen, and internal cerebral veins. C,
Venous infarction due to transverse sinus thrombosis with heterogeneous FLAIR
hyperintensity (arrow). D, Bilateral FLAIR hyperintensities (arrows) with mass effect in a
patient with superior sagittal sinus thrombosis (arrow), shown in E on a contrast-enhanced T1
sequence and in F absent venous filling defect (arrow) with phase-contrast magnetic

resonance venography.
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Figure (11) Typical findings of cerebral venous thrombosis on noncontrast computed

tomography. A, Left-sided juxtacortical C-shaped haemorrhages. B, Transverse sinus
thrombosis. C, Straight sinus thrombosis. D, Internal cerebral vein thrombosis (arrow) and
left thalamic hypodensity (*). E, Cord sign (arrow) and hyperdense sagittal sinus thrombosis

(*). F, Multiple small haemorrhages in same patient as in E. Arrows indicate cord sign.

14. Treatment

As discussed earlier, CVT is an uncommon but potentially life-threatening cause of stroke.
therefore, admitting patients to the stroke unit if available is advised as it reduces mortality
and morbidity. [45]

Transferring the patient to a stroke centre is recommended in case of an unavailable stroke
unit and/or or worsening symptoms. According to the Stroke Unit Trialists Collaboration, the
most important components in a stroke unit are physiotherapy, occupational therapy, and
nursing care directed to stroke care. Upon admission, in addition to the above-mentioned
components, a neurology consult is recommended to assess the severity and potentially
identify the sequel. Other specialties are often involved in optimizing the risk factors and

other healthcare issues. [66]
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Treatment aims to prevent thrombus formation, restore drainage, and prevent damage to brain
tissue. In the acute phase, despite the concomitant ICH, anticoagulants remain the first-line
treatment. [48]

Anticoagulant therapy is divided into 3 phases. The initial phase is usually initiated with
parenteral anticoagulation. Thereafter, the maintenance phase with oral anticoagulants
followed by the last phase, where anticoagulation is either discontinued or in special cases

where the risk of recurrence is increased, continued as prophylaxis. [47]

Treatment phase Prevention of recurrence
itial thera ; i
(Alﬂ‘ltlﬂt mm/w Maintenance therapy Secondary Secondary prophylaxis
cute phase until cli ’ B . .

ol (clinically stable phase) prophylaxis in the long-term
Anticoagulation preferably Anticoagulation preferably with Risk assessment weighing up the risks of Annual reassessment of benefits and risks in
with LMWH or UFH oral anticoagulants in therapeutic dose recurrent thrombosis after stopping cases of continued anticoagulant therapy
in therapeutic dose (DOAC preferable to VKA) anticoagulation and bleeding in case of

continued anticoagulation
Duration: days to weeks, Duration: at least 3 months (up to 12 months Duration: indefinite or as long as the risk for
depending on the clinical course  in cases with high thrombus burden) CVST recurrence remains elevated
Treatment goals: Treatment goals:
Avocidance of thrombus progression Avoidance of CVT recurrence
Avoidance of acute complications Avoidance of venous thrombosis of other location

Figure (12) Treatment Phases [49]

Based on the meta-analysis, European guidelines present weak recommendation for UFH over
LMWH since there is no significant trend to improve outcomes and mortality without a
change in bleeding rates using UFH. [67,50].

The acute phase of CVT usually end after the observation and clinical stabilization.
Thereafter, the focus shifts towards switching to oral anticoagulants, namely DOAC and
vitamin K antagonists (VKA). Several studies show that DOACs are superior to VKA. The
risk ratio (RR) that was calculated for any VTE complication was 0.17 (95% CI 0.02-1.71),
and for the recurrence of CVT, it was 0.37 (0.03-4.3), favouring DOAC:s. [52]

The duration of anticoagulation should not be less than 3 months and should not exceed the
maintenance phase of 3 to 12 months with the aim of achieving further recanalization or an
improvement in the clinical outcome of the index event. It is also of importance to mention in
case of recurrent CVT or extra cerebral VTE, anticoagulation should be continued as a
secondary prophylaxis. [1,46]

In the (TO-ACT) randomized trial in patients with one of the following risk factors:
qualitative or quantitative impairment of consciousness, parenchymal haemorrhage, or deep
cerebral vein thrombosis that were considered as high-risk patients, no evidence of
endovascular thrombolysis with or without thrombectomy versus therapeutic anticoagulants

were shown. [51]
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Decompressive craniectomy for CVT should be administered to patients with acute severe
cerebral venous thrombosis and parenchymal lesions at risk of herniation as a critical
therapeutic intervention. Factors linked to adverse outcomes included age greater than 50

years, midline shift exceeding 10 mm, and complete effacement of basal cisterns. [53, 45]

15. Prognosis

The Modified Rankin Scale (mRS) is used to assess the degree of disability or dependence in
daily activities.

1. Score 0: No symptoms at all.

2. Score 1: No significant disability despite symptoms; able to carry out all usual duties.

3. Score 2: Slight disability; unable to carry out all previous activities but can manage own
affairs.

4. Score 3: Moderate disability; requires some help but can walk without assistance.

5. Score 4: Moderately severe disability; unable to walk or attend to bodily needs without
assistance.

6. Score 5: Severe disability; bedridden, incontinent, and requires constant care.

7. Score 6: Death. [55]

The VENOST study done on 1,144 patients with CVST shows a favourable prognosis. Using
the Modified Rankin Scale (mRS) to assess functional outcomes, 78.4% show an mRS of 0/1,
11.7% have an mRS of 2, and 10% have an mRS of 3/5. Another study, namely, the ISCVST
study, shows that 78.1% recovered completely, 8% had partial recovery, and 14% had
functional disability or died. [20]

Other scores, like the National Institutes of Health Stroke Scale (NIHSS) and Glasgow Coma
Scale (GCS), are frequently used to assess the severity of the neurological deficit. However,
they are not applicable for various clinical situations and not specific for CVT. In a study
done by Min Li et al. in October 2023 on the development and validation of a clinical-based
severity scale for patients with CVT. A CVT severity scale was successfully established after
recruiting CVT patients confirmed by MRV, CTV, and magnetic resonance black/blood
imaging and digital subtraction angiography from 26 tertiary hospitals in China Mainland
from the period of January 2021 to May 2022. Items 1-11 were directly inherited from
NIHSS. Items 12—-18 were new items.
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Level of
1A _
Consciousness

Level of

1B Consciousness
Questions
Level of

1C Consciousness

Commands

2 Best Gaze

3 Visual Field

4 Face Palsy

5A Motor Left Arm

0 = Alert; keenly responsive.

1 = Not alert, but arousable by minor stimulation to obey, answer or
respond.

2 = Not alert, requires repeated stimulation to attend, or is obtunded
and requires strong or painful stimulation to make movements.

3 = Responds only with reflex motor or autonomic effects or totally
unresponsive, flaccid, areflexic.

0 = Answer both questions correctly.

1 = Answer one question correctly.

2 = Answer neither question correctly.

0 = Perform both tasks correctly.

1 = Perform one task correctly.

2 = Perform neither task correctly.

0 = Normal.

1 = Partial gaze palsy.

2 = Forced deviation, total gaze paresis not overcome by the
oculocephalic manoeuvre.

0 = No visual loss.

1 = Partial hemianopia.

2 = Complete hemianopia.

3 = Bilateral hemianopia, blindness.

0 = Normal symmetrical movement.

1 = minor paralysis; flattened nasolabial fold, asymmetry on
smiling.

2 = partial paralysis; total or near total paralysis of lower face.

3 = complete paralysis of one or both sides; absence of facial
movement in the upper and lower face.

0 = No drift; limb holds 90 (or 45) degrees for full 10 seconds.

1 = Drift; limb holds 90 (or 45) degrees, but drifts down before full
10 seconds; does not hit bed or other support.

2 = Some effort against gravity; limb cannot get to or maintain 90
(or 45) degrees, drifts down to bed, but has some effort against
gravity.

29



3 = No effort against gravity; limb falls.
4 = No movement.
0 = No drift; limb holds 90 (or 45) degrees for full 10 seconds.
1 = Drift; limb holds 90 (or 45) degrees, but drifts down before full
10 seconds; does not hit bed or other support.
5B Motor Right Arm 2 = Some effort against gravity; limb cannot get to or maintain 90
(or 45) degrees, drifts down to bed, but has some effort against
gravity.
3 = No effort against gravity; limb falls.
4 = No movement.
0 = No drift; leg holds 30 degrees for full 5 seconds.
1 = Drift; leg falls by the end of the 5 second period, but does not
hit bed.
6A Motor Left Leg 2 = Some effort against gravity; leg falls to bed by 5 seconds, but
has some effort against gravity.
3 = No effort against gravity; leg falls to bed immediately.
4 = No movement.
0 = No drift; leg holds 30 degrees for full 5 seconds.
1 = Drift; leg falls by the end of the 5 second period, but does not
hit bed.
6B Motor Right Leg 2 = Some effort against gravity; leg falls to bed by 5 seconds, but
has some effort against gravity.
3 = No effort against gravity; leg falls to bed immediately.
4 = No movement.
0 = Absent.
7 Limb Ataxia 1 = Present in one limb.
2 = Present in two limbs.
0 = Normal; no sensory loss.
1 = Mild to moderate sensory loss; patient feels pinprick is less
8 Sensory sharp or dull on the affected side, or there is a loss of superficial
pain with pinprick but patient is aware of being touched.
2 = Severe or total sensory loss; patient is not aware of being

touched in the face, arm and leg.
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9 Best Language

10 Dysarthria

" Extinction and
Inattention

12 Epilepsy

13 Headache

0 = Normal; no aphasia.

1 = Mild to moderate aphasia; some obvious loss of fluency or
facility of comprehension without significant limitation on ideas
expressed or form of expression, reduction of speech and/or
comprehension makes conversation about provided material
difficult or impossible.

2 = Severe aphasia; all communication is through fragmentary
expression, great need for inference, questioning and guessing by
the listener, range of information that can be exchanged is limited,
listeners carries burden of communication, examiner cannot identify
materials provided from patient response.

3 = Mute or global aphasia; no usable speech or auditory
comprehension.

0 = Normal; no dysarthria.

1 = Mild to moderate dysarthria; patient slurs at least some words
and at worst can be understood with some difficulty.

2 = Severe dysarthria; patient’s speech is so blurred as to be
unintelligible in the absence of or out of proportion to any dysphasia
or is mute.

0 = Normal.

1 = Visual, tactile, auditory, spatial or personal inattention or
extinction to bilateral simultaneous stimulation in one of the sensory
modalities.

2 = Profound hemi-inattention or hemi-inattention to more than one
modality, does not recognize own hand or orients to only one side
of space.

0 = Normal.

1 = Focal epilepsy.

2 = Generalized epilepsy.

3 = Status epilepticus.

0 = Normal.

1 = Mild; intermittent, bearable.

2 = Moderate headache; persistent, bearable, concomitant with

nausea and/or vomiting.
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3 = Severe headache; persistent, unbearable, concomitant with
nausea and/or projectile vomiting.
0 = Normal.
1 = Mild tinnitus; intermittent.
14 Tinnitus 2= Moderate tinnitus; persistent, can only be heard in quiet
environment.
3 = Severe tinnitus; persistent, can be heard in noisy environment,
concomitant with vertigo or hearing loss.
0 = Normal.
1 = C-shaped halo with a temporal gap.
15 Papilledema 2 = Circumferential halo.
3 = Loss of major vessels on the optic disc.
4 = Obscuration of all vessels on the optic disc.
0 = Normal.
16 Ophthalmoplegia 1 = Unilateral ophthalmoplegia.
2 = Bilateral ophthalmoplegia.
0 = Normal.
17 Mental disorders 1 = mild; can be persuaded.
2 = severe; cannot be persuaded.
0 = Normal.
18 Neck discomfort 1 = Pain, but no stiff neck.
2 = Stiff neck.

[56]

In another study by Zhongao W. et al. to estimate the thrombus burden and predict the
severity of the intracranial hypertension in patients with CVST, a total of 87 CVST confirmed
patients by contrast MRV or CTV. Thereafter, using magnetic resonance black-blood
thrombus imaging (MRBTI), the cerebral venous sinuses were divided into 15 segments. The
superior sagittal sinus was divided into 3 segments, while the unilateral transverse sinus and
unilateral sigmoid sinus were divided into 2 segments. Other sinuses and veins were just
continued as one segment, namely, the straight sinus, the torcular herophili, and the unilateral
internal jugular vein. [57]
The scoring rules are identified as follows:

- no thrombus was counted as zero points

- thrombus filling <50% of the segment as one point
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- thrombus filling >50% but <100% of the segment as two points

- thrombus filling 100% of the segment as three points.
Calculated for each segment. Meanwhile, the calculation of the weight drainage of each side
of the common unilateral dominance of the transverse sinus was done manually. Calculation
formulas were used to calculate the weighted drainage of the left and right transverse sinuses,
the weighted score on the left side of cerebral venous sinuses, followed by the same for the
other side, and finally the total thrombosis score. Scores of 0 to 30 were assigned to the
minimum and maximus, respectively, where the higher the score, the higher the burden. The
novel CVST-score was assessed then against the two most frequently used methods in clinical
research. The first method, the cerebral venous extent score (CVES), is composed of the
number and location of the involved sinuses. The sinuses were divided as above and received
1 point for a thrombus and 0 point if no thrombus was present. The second method, the
cerebral venous occlusion score (CVOS), was based on whether the sinuses were fully
occluded. [56] [58] [59]
The imaging parameters were described by Yang Q, Duan J, Fan Z, Qu X, Xie Y, Nguyen C
et al. in 2016 and were obtained by using a 3.0 T MRI system (MAGNETOM Verio, Siemens
Healthcare, Erlangen, Germany) with a standard 32-channel head coil for signal reception.
[60]
Based on the study structure above, 119 patients were included individually, and after initial
assessment, 32 patients were excluded due to reasons like failure to get CSF opening pressure,
lumbar puncture, or contraindication to lumbar puncture due to reasons like brain herniation.
Other patients had non-thrombotic CVSS due to giant arachnoid granulations, and one patient
had giant meningioma affecting the ICP. The patients were grouped based on their ICP. The
final analysis was done to investigate the ability of the novel CVST score to non-invasively
predict the ICP. It was shown that there is a potential correlation between CVST-Score and
ICP as well as better diagnostic performance for intracranial hypertension than other methods.

[61]

16. Case Presentation

A male patient born 1959 with arthrosis in the hip joint (surgical intervention is planned), He
underwent surgical evacuation of a subdural haemorrhage in 2013 in Republican Hospital of
Lithuania, but no documentation could be found. The patient mentioned that there was no

paralysis involved and the reason he was hospitalized was due to lethargy, drowsiness and
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impaired consciousness. Arrives in the department of neurology at the Vilnius University
Santaros Clinic. Complaining of mild left sided headache. On the 3rd of august 2014, he
noticed some vision problems but did not consult a doctor. He mentioned that while driving,
his wife noticed that he was deviating to the right and even had a small accident. Around the
3 rd. of august, he began to have difficulty walking, but did not understand the essence of the

illness. When he did not improve, he was referred for treatment by his family doctor.

On status, the patient is oriented to all parameters, alert and communicative. Tongue tilted to
the right. Pronounced homonymous hemianopsia, left sided. No sensory deficits are observed.
No paresis. No gait disturbances. Blood pressure 130/80 mmHg. Heart rate 60 bpm. Regular
thythm.

After assessing the patient initially and due to the focal neurological deficit, sudden onset, not
improving on its own, acute brain circulatory disorder, left hemianopsia, damage to the
cranial nerves VII, XII on the right diagnosis was made. Suspension of haemorrhage after
hospitalisation in 2013. Further investigation with CT scan of the brain was ordered urgently
to differentiate ischemia or haemorrhage. Stroke work up including lipid profile, glucose,
electrolytes, ECG and Ultrasound of the Carotids were also obtained.

On the 11th of august 2014 a head CT without contrast was conclusive of the following
findings:

- High-density inhomogeneous masses with oedema and haemorrhage (~
16x12x40mm, 150ml) are observed on the right occipital lobe. The occipital horn
of the right lateral ventricle is displaced. Subarachnoid spaces are compressed.

- The middle structures are displaced to the left (~0.5cm). Frontal, sphenoidal
sinuses, mastoid cells are normal.

- Condition after trephination.

- Ultrasound of the Carotids shows Initial atherosclerotic changes in the carotid
arteries. Blood flow in the vertebral arteries is in the normal direction, blood flow

is sufficient.
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Figure (13) Head CT showing Intracerebral haemorrhage with pronounced perifocal oedema

in the right lobe.

Due to pathological changes in the brain CT, an MRI scan was performed on the 13th of
august, in T1, T2, SPIR, DWI sequences in the axial, sagittal and coronary planes showing:
- Intracerebral resorbing haemorrhage in the right occipital lobe, local perifocal
oedema.
- Signs of mild vascular encephalopathy. Intracranial arteries within normal limits.
- Venous sinus thrombosis - a picture of chronic and acute thrombosis with signs
of revascularization.

- Congenital anatomical variant of the venous sinuses - hypoplasia on the left.
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Figure (14) MRI of the Brain. Axial plane (a,b,c,d), Sagittal plane (e)
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On the 22nd of august a follow up MRI scan of the brain was performed showing:
- Intracerebral haemorrhage of the right occipital lobe, resorption phase,
pronounced perifocal oedema.
- Partial thrombosis of the venous sinuses, especially pronounced in the right
transverse and spinous antrum.

- A mass in the lower part of the left cerebellopontine angle, possibly of venous

origin - cavernoma, varicose veins?

C

Figure (15) MRI of the Brain transverse plane (a,b). Coronal plane (c).

Due to the pathological findings mentioned above, possibly residual findings after the
previous subdural hematoma. Thus, AVD fistula cannot be ruled out and regular follow up
scans are necessary. During this period, the patient was treated with Warfarin (5/7.5 mg) after

consulting the haematology department. Rehabilitation medicine was also consulted regarding
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the inpatient rehabilitation plan and was assessed using Barthel Index (80 points at discharge).
The patient was discharged on the 11th of august 2014.
One month later, on the 22 of September, it was suspected that the patient may have
thrombophilia. After obtaining all test required, the haematologist recommended further
testing as well as stopping the Warfarin treatment. On the 17" of November, the patient was
hospitalised. Upon admission the patient was conscious, communicative, oriented. Moderate
peripheral paresis of the facial nerve on the right. CT scan (a, b, ¢) and angiogram (d) shown
below are consistent with the following:
- Thrombosis of the superior sagittal, right and left transverse sinuses, thrombosis
of the left transverse sinus may be suspected.
- Arterial aneurysms and dural arteriovenous fistula (1AVF) are not visible.
- In the temporal/occipital lobe of the right cerebral hemisphere, a wide area of
encephalomalacia after previous ICA and ischemia.

- Cerebral angiogram confirmed obstruction of the right sigmoid sinus and jugular

vein at the level of the jugular foramen with visible flow distally.
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C

Figure (16) CT scan (a,b,c) angiogram (d)

On the 29th of august 2018, controll visit without any complaints, no thrombotic events and
normal control tests except for factor VIII that showed increased activity dynamics by 321%
which is generally associated with a higher risk of thrombosis. When planning surgical
interventions (especially orthopedic), in case of prolonged immobilization a longer and more
aggressive treatment with low molecular weight heparin (LMWH). An increase in FVIII
activity is associated with an increased risk of thrombosis. It is appropriate to monitor the
change in D-dimers in dynamics. If it increases, consider renewing anticoagulants. In case of
rethrombosis, long-term, lifelong anticoagulant administration is recommended.

Last imaging of the brain was performed in may 2017 showing no acute pathological focal
density changes or signs of intracranial hemorrhage are visible in the brain and Right
encephalomalacic changes after a previous venous cerebral infarction. As visible in figure 17

(a,b,c).
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Figure (17) CT scan of the brain.
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17. Conclusion

Cerebral venous thrombosis (CVT) is the formation of a thrombus in the cerebral venous
system resulting in impaired venous drainage. Arterial obstruction or partial occlusion being
the most common type of stroke, CVT is considered a less common type of stroke.
Epidemiologically, CVT is more common in women than in men thus new studies suggest a
shift in that matter. Symptoms may vary and are unspecific. Considering headache is the most
common symptom, other neurological deficits may be present with a wide variety depending
on the site of the thrombus/ thrombi. The initial assessment of the patient depends on the
severity of the symptoms, clinical setting as well as the time frame of symptom debut.
Computed tomography venography (CTV) is often the first choice but other imaging
modalities like magnetic resonance venography (MRYV) are of similar or higher diagnostic
value. Invasive modalities like cerebral venous angiogram might be considered if an
intervention is planned. Early detection and treatment including rehabilitation, risk factor
identification and control influence the outcome positively together with other specialties
consultation, regular follow ups aiming to assess the patients function, further optimising the

risk factors and treatment as needed.
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