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INTRODUCTION 

Cerebral venous sinus thrombosis is comparatively a rare neurological 

condition affecting young and middle aged persons with greater predilection 

for women. Even though the disease has been recognized for more than a 

century1 physicians had difficulty in diagnosing this disorder due to its varied 

clinical presentation. Since the introduction of imaging techniques this disorder 

is being recognized increasingly and it is an important   cause of young stroke. 

The incidence is around 3-4 per million population with majority that is 

around 60 – 70 % patients being females .Cerebral venous sinus thrombosis 

(CVST) accounts for 10-15% of young strokes in India2.  

Many causes has been attributed to CVT in literatures1.However 20% of 

CVT have no identifiable cause3. 

CVST can present with wide range of signs and symptoms headache 

being the most common symptom.3,4,5  Hemiparesis, hemi sensory loss , altered 

sensorium, convulsions, papilledema occur in 1/3rd of patients.5 Among the 

cerebral venous sinuses superior sagittal sinus(SSS) is most commonly 

involved followed by lateral sinus.1/3rd patients have more than one sinus 

involvement.6  High index of suspicion is required for the diagnosis of this 

disorder and imaging is the gold standard for diagnosis. 

Treatment options include oral anticoagulants, intravenous thrombolysis 

with selective thrombosed sinus catheterization, combination of thrombolysis 

and parenteral anticoagulation.7 CSVT has a comparatively good prognosis as 

the disease have a low case fatality. 
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AIM OF THE STUDY 

 

To study the outcome of anticoagulants on recanalization in Cerebral 

venous sinus thrombosis patients in a tertiary care center after 3 months of 

anticoagulation. 
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REVIEW OF LITERATURE 

            Thrombosis of cerebral sinuses and veins was first described by 

French physician Dr.Ribes8 in early 19th century. He described the thrombosis 

of cortical veins and Dural sinus in a man who suffered seizure and altered 

sensorium. Even though recognizing the pathology for a century it remains a 

challenge for diagnosis and therapy. 

Cerebral sinus and venous thrombosis are compared to arterial stroke, it 

predominantly occurs in young individuals. 

CVT can occur at any age from infancy to elderly most being women in 

puerperium.9 Autopsy of CSVT in NIMHANS showed puerperium as cause in 

60%, dehydration, nephrotic syndrome and cardiac causes in 12%, remaining 

had no attributable cause. 

Onset can be acute, subacute or chronic. Cerebral venous infarction 

being most serious consequence as it is multifocal bilateral affecting both grey 

and white matter.10 

Annual incidence is estimated to be 3-4 cases per million in adult and 7 

per million in neonates and children. Women in childbearing age are more 

prone during puerperium. Alcohol is a major risk factor in males. 

Infective cause of CVT account for 10% of cases and is less with 

modern medicine. 
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DeBruijn et al reported 30 fold increased risk for CVST in women with 

combination of thrombophilic disorder and use of oral contraceptive pills 

compared with female without these risk factors. 

In India CVT account for 50% of young stroke and 40% stroke in 

females.9 

Risk factor profile differ in patients of Asian countries compared to 

Europeans. 

In Europe 50% is due to OC Pills induced,6% due to pregnancy,14% 

due to puerperium. In USA 7% to pregnancy & puerperium and 5 % to OC 

Pills. In Pakistan 17% were pregnancy and puerperium,5% due to OCP. 

Prevalence of Antithrombin, Protein C, Protein S deficiency in CVT 

were 2.5,5.2 &3.1% respectively according to MARTINELLI et al. 

There is a high incidence of APL in CVT patients. Hyperhomocystinuria 

was present in 33 of 121 patients in MARTINELLI study. 

Cantu et al in a case control study published high plasma concentration 

of homocysteine and low level of folate were associated with increased risk of 

CVT in low socioeconomic population and nutritional deficiency states. 

However the outcome of CVT is unpredictable and it is not uncommon 

to see a deeply comatose patient having recovery and sudden worsening of a 

conscious patient. 
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HISTORY 

First reference to CVT was by Dr.Ribes8 in 1824.He detailed the clinical 

and postmortem finding of superior sagittal and lateral sinus thrombosis, 

subdural effusion in a 45 year old man. John Abercrombie described the first 

puerperal venous thrombosis in 1828, this patient 24yr old developed headache, 

delirium, right sided focal seizures with secondary generalization during the 

12th day of postpartum period.  Autopsy of the patient showed hemorrhagic 

infarct with thrombosis and sclerosis of   cortical veins. Kalbag and Woolf, Sir 

Charles Symonds gave precise clinical description after 1940.With the 

introduction of recent imaging modalities diagnosis has become better. 

EPIDEMIOLOGY 

      Incidence of CVT is about 3-4 cases per million in adult and 7 per 

million in children. People of all age may be affected with a slight 

preponderance for young female, 

Puerperal CVT is the most common causes of young stroke in female in 

India account for 10-20% of young stroke. 

50% stroke in Indian women are related to pregnancy and peurperium9.. 

Other risk factor like hyper homocystinuria, OCP use, alcoholism, 

procoagulant state  are recognized with increased frequency nowadays. 
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VENOUS ANATOMY 

Cerebral veins empty into Dural venous sinuses which then drain into 

internal jugular veins and then to the heart11,13. 

DURAL VENOUS SINUS 

They are valve less allowing unidirectional flow in transloculated blood 

channel. They are divided into superficial and basal groups, superficial related 

to vault and basal to skull base12. 

Superficial group consist of sagittal, transverse, straight sinuses 

Basal group consists of cavernous, petrous & sphenoparietal sinuses 

Superior sagittal sinus (SSS) is the most common sinus to get 

thrombosed followed by lateral and cavernous sinus, refer to figure 1 for the 

cerebral venous sinus 

SUPERIOR SAGITTAL SINUS (SSS): 

          SSS also called as Superior longitudinal sinus, lies in anterior 

border of falx cerebri and runs from foramen caecum to occipital protuberance, 

where it is joined by straight sinus lateral sinus. SSS increases in size before 

backwards due to its triangular cross section. Direction of flow is to right 

transverse sinus with straight sinus draining into left transverse sinus. 

Cortical cerebral veins enter the SSS in a perpendicular manner 

anteriorly along the course the angle narrows posteriorly and the cortical vein 
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enter against direction of flow. SSS is important for CSF flow, as CSF 

absorption happens in arachnoid granulations contained in SSS. 

           Tributaries of SSS involves superior cerebral veins, diploic veins, 

veins from duramater and veins from pericranium.       

 

Figure 1: Cerebral venous system anatomy 
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LATERAL SINUS (LS): 

         Lateral sinus extend from torcular herophili to jugular bulb and 

contain transverse and sigmoid parts. They drain blood from posterior 

cerebrum, cerebellum and brainstem. Transverse sinus commence at torcula 

and lie in the outer margin of tentorium cerebelli. Right transverse sinus is 

dominant and receives most of SSS output. sinus on one side can be 

hypoplastic14 or absent in some individual. Transverse sinus continues as 

sigmoid sinus in the petrous edge and continues to jugular bulb. 

The Straight sinus lies in the junction of falx tentorium and torcular 

herophili where it meets the SSS.  

CAVERNOUS SINUS : 

            This belongs to the basal group of cerebral sinus and drains 

blood through ophthalmic vein from orbit and through spheno parietal sinus 

and middle cerebral veins from base. They empty into petrosal sinus which are 

superior and inferior and they drain into internal jugular veins and into heart. 

because of the extensive tributaries it is more prone for thrombosis due to 

infection of anterior face, orbit and base of skull .Infection is the most common 

causes of cavernous sinus thrombosis. Cavernous sinus thrombosis can cause 

third nerve palsy fourth nerve palsy and first and second division of fifth nerve 

involvement as the sinus have these structures passing through its lateral wall. 

Inside the core of sinus internal carotid along with its sympathetic and sixth 
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nerve passes. ref fig 2 for cavernous sinus anatomy, ref fig 3 for cavernous 

sinus tributaries..   

 

Figure 2: Cavernous Sinus anatomy 

 

 

Figure 3: Cavernous sinus and its tributaries  
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PETROSAL AND SPHENOPARIETAL SINUS: 

Petrosal sinus is divided into superior and inferior. 

Superior is situated in the junction of petrous bone and tentorium and 

drain the transverse sinus .Inferior petrosal sinus lies between clivus and 

petrous apex lie medial to superior sinus. 

Sphenoparietal is medial extension of sylvian vein and runs around 

greater wing of sphenoid . 

 

Figure 4: Sinus system anatomy after removing cerebrum 

 

 



11 

 

SUPRATENTORIAL VENOUS SYSTEM: 

CEREBRAL VEINS: 

 These veins drain blood from brain and are three groups 

(1) Superficial cerebral  

(2) Posterior fossae vein 

(3) Deep cerebral 

1) SUPERFICIAL CEREBRAL VEIN: 

       They drain the frontal, parietal and occipital cortex and ascends to 

drain into SSS. 

Troland greater vein connects the SSS to middle cerebral veins, which is 

then connected to LS by vein of labbe. 

2 )  POSTERIOR FOSSA VEINS: 

 They are of three group: 

1) Galenic system having superior veins 

2) Anterior veins drains into petrosal 

3) Posterior vein into superior sagittal and lateral sinus. 

Course of these posterior fossa veins are tortuous and variable among 

individuals. 
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4) DEEP CEREBRAL VEIN: 

Deep veins include choroid, septal and thalamostriate veins. These three 

veins unite to form internal cerebral vein behind the foramen of Munro 

.choroid veins as name suggest comes from choroid plexus of brain ventricle. 

Septal vein from septum pellucidum in the anterior horn of lateral ventricle. 

Thalamostriate veins runs in the thalamostriate groove in the floor of lateral 

ventricle anteriorly, thalamostriate groove runs between thalamus and lentiform 

nucleus. This union to form internal cerebral vein occur in the apex of tela 

choroidea of third ventricle and the angle formed is called venous angle. 

Formed internal cerebral veins on right and left run posteriorly and unite to 

form great cerebral vein just below the corpus callousal splenium. 

Great vein of Galen then drains into straight sinus. During development 

anomaly of this vein is common it usually occurs when the embryo is 50 mm 

that is around 11 weeks of gestation, anomaly of great cerebral vein present as 

high output cardiac failure in the first month of life or can present with big 

head i.e. macrocephaly and neurological problem after 1 month to late infancy. 

Prenatal diagnosis of malformation in vein of Galen has to be evaluated in 

detail. 

 Thrombosis of this vein will block blood drainage from deep system 

and rises the pressure in the draining tissue and make them susceptible for 

ischemia due to surrounding pressure and edema. Because of the peculiar 
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venous anatomy of vein of Galen periventricular hemorrhage can also occur 

refer figure 5 for anatomy and orientation of Great cerebral vein of Galen.  

 

Figure 5: Great cerebral vein anatomy 

Basal vein of Rosenthal formed by union of anterior cerebral, middle 

cerebral and striate veins begins in anterior perforated substance and then 

course along midbrain and join great vein of Galen. 
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White matter (deep) of cerebral hemisphere and basal ganglia is drain by 

internal cerebral veins and Rosenthal vein to great cerebral vein of Galen, 

which then drains to straight sinus. 

INCIDENCE OF CEREBRAL VENOUS SINUS THROMBOSIS: 

      Incidence of CVT is about 3-4 cases per million in adult18 and 7 per 

million in children. People of all age may be affected with a slight 

preponderance for young female15  

Puerperal CVT is the most common causes of young stroke in female in 

India account for 10-20% of young stroke. OC Pill use has increased the 

incidence in females16 

50% stroke in Indian women are related to pregnancy and peurperium9. 

In children incidence is 7 cases per million with more than half being in 

neonate17.   
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CAUSES OF CEREBRAL VENOUS SINUS THROMBOSIS: 

Various causes has been attributed to the intracranial Sino venous 

occlusive disease1,12 . 

1) Facial infection  

2) middle ear/paranasal sinus infections3 

3) syphilis 

4) sepsis 

5) human immunodeficiency virus 

6) pregnancy and puerperium28,29,30 

7) carcinoma 

8) dehydration 

9) marasmus 

10) androgen therapy 

11) L-Asparginase therapy 

12) Cisplatin and etoposide  

13) Oral contraceptive pills21,23,24 

14) Intravenous catheter, cardiac pacemaker 

15) Polyarteritis nodosa 

16) Systemic lupus erythematosus 

17) Granulomatosis with polyangitis 

18) Behcet  

19) Osteopetrosis 

20) Sarcoidosis 

21) Inflammatory bowel disese 

22) Congestive cardiac failure  

23) Nephrotic syndrome 

24) Budd chiari syndrome 

25) Chronic lung disease 
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26)Diabetes mellitus 

27)Cerebral arterial occlusion 

28)Homocystinuria25 

29)Head injury22 

30)Paroxysmal nocturnal hemoglobinuria 

31)Polycythemia 

32)Polycythemia Vera 

32)Essential thrombocythemia 

33)Iron deficiency anemia 

34)Afibrinogenemia 

35)Cryofibrinogenemia 

36)Antiphospholipid antibody syndrome21 

37)Antithrombin deficiency 

38)Protein C deficiency20 

39)Protein S deficiency 

40)Disseminated intravascular coagulation 

41)Activated protein c resistance 

42)Factor v leiden mutation 

43)Heparin induced thrombocytopenia 

44)Prothrombin G20210 mutation 

45)Elevated factor viii level 

46)Twin transfusion reaction 

47)Familial histidine rich glycoprotein deficiency 

48)Ateriovenous malformation 

49)Meningioma 

50)Idiopathic3 
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THEORIES OF CEREBRAL VENOUS THROMBOSIS: 

I. INFECTIVE 

II. EMBOLIC 

III. ENDOTHELIAL DAMAGE 

HYPERCOAGULABILITY. 

1) INFECTIVE:   

    Thrombosis in the setting of infection e.g.: facial infection causing 

cavernous sinus thrombosis18,35.  

2) EMBOLIC THROMBOSIS OF MARTIN-BATSON 

THROMBOSIS: 

                       In the setting of increased intraabdominal pressure in 

pregnancy, thrombi from pregnant mother reach the cerebral circulation 

through pelvic vertebral plexus anastomosis, when the thrombi36 reach the 

superior sagittal sinus the flow in SSS is sluggish and it causes 

hypercoagulability. However this theory could not explain why SSS is more 

commonly involved despite the communication of vertebral to occipital and 

petrosal sinus, delay in the onset of symptoms. 

3. KANDALL’S ENDOTHELIAL THEORY: 

Endothelial damage occurs during breath holding and straining during 

second stage of labor which favor thrombosis according to Virchow triad of 

hypervcoagulability37. 
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4) STASIS:  

Thrombosis of SSS is more common in the central portion of SSS due to 

joining of superior cerebral veins which is opposite to the direction of flow in 

SSS, this favors stasis and thrombosis. 

5) HYPERCOAGULABILITY: 

Normal pregnancy is a state of hypercoagulability. In normal pregnancy 

there is increased thrombin, acquired Protein C resistance, decreased aPTT and 

increased PT, release of thromboglobulin and platelet factor 4 occurs. Factor 11 

decreases during normal pregnancy, thus fibrinolytic capacity is decreased to 

favor the normal progression of pregnancy. Uterine muscle contraction initiates 

acute hemostasis by interrupting blood flow. In normal pregnancy there is 

blood coagulation activation and increase in fibrinolysis without organ 

dysfunction, these changes are self-limited and normalize 4-6 weeks after 

delivery. Endothelial injury occurring during straining in second phase of 

labour favors hypercoagulability and thrombosis. Signs and symptoms depend 

s on the thrombosis of cerebral veins or thrombosis of major sinuses. 

Cerebral vein occlusion can cause local edema and venous infarction 

which are seen as enlarged swollen edematous ischemic neuronal damage. 

Edema can be of vasogenic or cytotoxic. Cytotoxic edema38,39   damages the 

membrane pumps and cause cellular swelling. Plasma leakage caused by blood 

brain barrier disruption leads to vasogenic edema and causes rise in intracranial 

pressure. 
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Occlusion of major cerebral sinuses cause intracranial hypertension due 

to obstruction in the reabsorption of CSF in superior sagittal sinus. Normally 

CSF is present in subarachnoid space, which is a space between arachnoid and 

pia mater of brain. Subarachnoid space surround the brain and spinal cord 

contains CSF and provide cushion effect ,it is responsible for humans to not 

feel the weight of brain as this space with CSF makes the brain to float without 

adding its weight. sub arachnoid space contains large vessels and cranial nerves 

pass through this. 

Subarachnoid space in the base of brain and brainstem forms 

intercommunicating pools of csf   called cisterns. 

Cisterns are Cisterna magna, Cisterna pontis, Interpeduncular cistern, 

Cistern of lateral sulcus, Cisterna ambiens, Lumbar cistern.  

CSF is obtained for biochemical study through lumbar puncture below 

the spinal cord which ends at the lower body of L1 in adults usually in lumbar 

cistern which contain more csf. Cistern acts like cushion pillows to prevent 

pressure effect in the central nervous system and they all function like a 

reservoir to favor csf absorption. Many cranial nerves pass through sub 

arachnid space and may involve in increased intracranial tension causing false 

localizing sign, most commonly involved in this is sixth nerve. 
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Figure 6: Cistern around Brainstem 

               

 

Figure 7:Formation,Circulation and absorption of csf 
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Csf is formed in choroid plexus of lateral ventricle and passes through 

third ventricle fourth ventricle to be absorbed by arachnoid villi. 

Ventricle of brain communicates with subarachnoid space through 

Foramen of Magendie and Foramen of Luschka. CSF is absorbed into cerebral 

venous sinus mainly SSS through arachnoid villi and granulations. 
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PATHOLOGY: 

Cvt is due to disturbance in the balance between  thrombolytic and 

prothrombotic state leading to thrombosis. In CVT there will be extensive 

collateralization, due to extensive collaterals in cerebral venous system 

following thrombosis which is a slow process the onset of symptoms will be 

gradual. 

Persistent thrombosis leads to elevated venous and capillary pressure 

causing hemorrhagic infarction40 in a portion of patients. 

 

CLINICAL FEATURES: 

Symptoms and signs are highly variable depending on the site extent 

and rate of thrombosis. 

HEADACHE: 

Headache is the most common symptom40, 42, 43,44,45,46 it can present as 

acute thunderclap headache or sub-acute or chronic, usual it is associated with 

nausea vomiting. It can be due to either increased intracranial tension or 

seepage of blood into pain sensitive meninges.        
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SEIZURE: 

They can be focal or generalized40 commonly associated with venous 

infarction41. They occur more commonly in patients with neurological deficit. 

Seizure occur more commonly in cvt than in arterial stroke patients incidence is 

round 5-40% 50, 51. 

 

FEVER: 

Infective causes usually present with fever although aseptic 

thrombosis48,49  can also present with fever particularly in infant and young 

children42 with superior sagittal sinus  thrombosis high temperature and 

seizures are common. Fever is more common in Indians43, 45, 47. 

 

PAPILLEDEMA: 

Thrombosis of veins obstruct the reabsorption of csf and rise the 

intracranial tension and causes papilledema, development of papilledema 

depend on the site of thrombosis. Incidence is around 7-50% in India53, 54 and 

around 50% in Europe. 
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NEUROLOGICAL DEFICIT: 

Deficit can be unilateral or bilateral, motor or sensory, incidence is 

around 55-60%.patient can present with altered sensorium which is preceded 

by headache this is due to increased tension. deficit due to cvt has variable 

clinical course in which dramatic recovery and worsening is possible. 

Cavernous sinus thrombosis56 can involve third and fourth nerve to produce 

opthalmoplegia, thrombosis of internal jugular vein52 can cause nine and ten 

cranial nerve palsy apart from this other cranial nerve involvement is rare in 

cvt.       
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CVT IN PREGNANCY AND PUERPERIUM 

CVT can complicate pregnancy47 and puerperium, in India cvt occurs 

commonly in female with many being in puerperium or pregnancy. Pregnancy 

is a hypercoagulable55 state with many physiological changes in clotting factors 

to help constant blood flow to the fetus. These changes along with some 

inherited coagulable state like protein c deficiency can increase the risk. 

Incidence of CVT in these population is more in the middle age particular third 

decade, low socioeconomic being affected more, there was a study showing 

increased incidence in rural population compared to urban but it needs to be 

randomized.  

CVT can present in a wide range of symptoms most common being 

headache and seizures followed by vomiting, neurological deficit, some 

reported to have fever blurring of vision aphasia hypertension hypotension and 

blindness. 

CVT in pregnancy and puerperium also commonly involves superior 

sagittal sinus as in general population followed by the lateral sinus and sigmoid 

sinuses, less commonly deep venous system can also be affected.  

CVT in pregnancy and puerperium is evaluated in the same way as 

general population with complete blood count renal function test liver function 

test coagulation tests and screened for hypercoagulable disorders like protein c 

deficiency protein s deficiency anti thrombin deficiency anti phospholipids 
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antibody syndrome. Thrombosis can be diagnosed using imaging techniques 

like magnetic resonance imaging with magnetic resonance venography. 

Management will be the same as in general population, early initiation 

of therapy and diagnosis have a very good prognosis in these patients. 

Hydration anti epileptics and anticoagulation are the mainstay of treatment. 

In pregnancy anticoagulation should be with heparin alone because of its 

added advantage over vitamin k antagonist, heparin is a very strong acid it will 

not cause the placenta so it lacks the teratogenic potential of warfarin which 

given in the early pregnancy can cause fetal warfarin  

Syndrome. The only concern in giving heparin is the chance of bleeding. 

After first trimester patient can be switched over to oral anticoagulant. in 

puerperium patient can be started on intravenous heparin and switched over to 

oral vitamin k antagonist and maintain the INR in the range of 2-3,given  at a 

dose of 2-5 mg per day and then adjusted according to pt.  With proper 

treatment the recovery is excellent with many patients becoming absolutely 

normal without any neurological sequlae.  

  



27 

 

INVESTIGATIONS: 

Imaging study used in diagnosis of CVT are:  

• Computed Axial Tomography 

• Magnetic Resonance Imaging 

• Magnetic Resonance Venography 

• CT Venography 

• Tran cranial Doppler 

• Angiography 

 

COMPUTED AXIAL TOMOGRAPHY: 

Non contrast CT is used mainly to rule out other etiology like trauma in 

emergency room. Plain CT can be misinterpreted as normal in 25-30%. 

Coronal CT gives some direct and indirect signs57. 

INDIRECT SIGNS: 

• Lateral sinus thrombosis due to infection can erosion of middle ear 

and mastoid region. 

• Thrombosis of cerebellar sinus can cause obstruction of fourth 

ventricle and resulting in hydrocephalus. 

• Cerebral edema, effacement of sulcus, falx and tentorium, 

cerebellar enhancement, venous infarct. Infarcts in venous territory could be 
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non hemorrhagic or hemorrhagic infarct. Among venous infarcts majority will 

be hemorrhagic. They can be multiple, sub cortical, bilateral and ill-defined 

involving non arterial territory. 

DIRECT SIGNS:  

• They are cord sign, dense delta sign, empty delta sign. 

• Cord sign or dense sign is a hyper density within occluded venous 

sinus usually a large sinus. Specificity of this sign is poor. 

 

Figure 8:Cord sign in CT scan of CVT patient 

 

   

 



29 

 

• Dense delta sign or filled triangle sign is visualized as triangle in the 

Superior sagittal sinus. Even though it is seen in more than half of CVT 

patients it is not specific. 

• Empty delta sign is seen as bright triangle around a hypo dense central 

core after administration of contrast. 

• Sensitivity of diagnosing CVT is increased if both dense delta and 

empty delta sign are present. 

• Empty delta and dense delta signs are frequently noted in CVT but lack 

specificity. 

In emergency room when there is lack of time to obtain a more detail 

and more specific magnetic resonance imaging contrast administration and 

taking computed axial tomography will help to diagnose cvt and initiate 

therapy. 

Another important finding in plain CT to suspect cvt is infarct with 

mixed hyper and hypo densities, infarct with hemorrhagic foci inside in high 

cortical sites, hemorrhagic lesions or infarct not pertaining to an arterial 

territory, these findings can be present in person with sensorium ranging from 

normal to comatose, therapy with intravenous heparin should be initiate as 

early as possible even if there is hemorrhage in computed tomography. Early 

initiation of therapy has a huge impact in the recanalization of the thrombosed 

venous sinus and to prevent the further progression.     
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Dense delta sign is seen in around 50-60% of patient with the most 

commonly involved superior sagittal sinus thrombosis, empty delta can be 

present in one fourth to half of the patient presenting with cerebral venous 

thrombosis. Currently it is better to do computed tomography in the emergency 

room  to  rule out arterial hemorrhage which is more common in hypertensive 

patients in the region of putamen, and to proceed with therapy. 

Ref to fig 9 for dense delta sign, ref to fig 10 for empty delta sign. 

Figure 9:Dense Delta sign, seen as filled triangle in the Superior 

sagittal sinus 
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Figure 10:Empty Delta sign, seen as bright triangle around a   

hypodense central  core after administration of contrast 
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MAGNETIC RESONANCE IMAGING:  

MRI is sensitive than CT in diagnosing CVT due to its ability to image 

in multiple plane and lack artifact due to bone.   MRI sequences used are58, 59 

• Standard spin T1 & T2 weighted MRI 

• T2 susceptibility weighted MRI 

• Diffusion weighted MRI 

 

MAGNETIC RESONANCE VENOGRAPHY:                

MRV is performed by time of flight or phase contrast technique. Time 

of Flight (TOF) uses flow related enhancement for vascular images. Phase 

Contrast Technique (PCT) relies on velocity induced shift of phase to 

distinguish between venous blood from surrounding tissues. Absent flow signal 

and non opacification within sinus suggest thrombosis inside the lumen. 
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Figure 11: MRV showing sinus thrombosis 

 

Figure 12:MRV showing Transverse sinus thrombosis 
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Figure 13:MRV showing Superior Sagittal Sinus thrombosis 

CEREBRAL CT VENOGRAM: 

CT venogram is easy and can be done rapidly in emergency where MRI 

is not readily available. Findings can be filling defect, enhancement of sinus 

wall and venous collateral formation. 
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Figure 14:CT Venography showing cvt 

 

ANGIOGRAPHY: 

Conventional four vessel angiogram helps to visualize entire venous 

system it gives a better visualization of arterial system also but it is not 

frequently used due to availability of better imaging modalities like MRA & 

MRV.  Ref fig 15 for angiography of cerebral vasculature showing superior 

sagittal sinus thrombosis. 

TRANSCRANIAL DOPPLER: 

Transcranial Doppler is an ultrasound technique which uses sound 

waves to detect cerebral blood flow. It is mostly employed in infants. 
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LABARATORY DIAGNOSIS: 

Routine investigations like complete count renal function test liver 

function test coagulation profile which includes prothrombin time INR 

activated partial thromboplastin time bleeding time thrombin time have to be 

done. Patient with seizure can undergo EEG. Electrolytes and sugar has to be 

checked for those presenting with seizures and altered sensorium. 

Patient with cvt should be evaluated for hypercoagulable condition like 

protein c protein s deficiency, Factor v Leiden mutation, Antithrombin iii 
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deficiency, Hyperhomocystinuria. Patient should have a baseline prothrombin 

activated partial thromboplastin time bleeding time clotting time and complete 

blood count. primary and secondary polycythemia can be diagnosed using 

complete blood count, prothrombin time activated partial thromboplastin time 

gives an idea on coagulation abnormality e.g.: if both are increased defect can 

be in common pathway for e.g. afibrinogenemia. CSF study for bacterial fungal 

organism can be useful in infective causes of cvt. Blood culture has to be sent 

in case of infective cause of cvt. CSF is obtained by lumbar puncture and 

sample is sent for sugar protein LDH cell count culture sensitivity viral 

serology along with serum sample for sugar protein LDH and virology 

screening in serum. CSF showing low sugar and high protein will favor 

bacterial or tubercular etiology, while normal sugar protein with predominant 

lymphocytes and acellular picture favors viral etiology. Definite diagnosis can 

be obtained through culture and patient treated according to the sensitivity 

pattern.  
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Figure 15:COAGULATION PATHWAY 

Prothrombin time is used to monitor extrinsic pathway, Activated partial 

thromboplastin time is used to monitor intrinsic pathway. Antithrombin iii, 

Protein c and s function as natural anticoagulant and help the body to keep a 

check on unprovoked coagulation deficiency of these can cause undue 

thrombosis, quantitative analysis of these factor can help us diagnose 

hypercoagulable state. Homocystinemia a inherited problem with increased 

homocysteine a byproduct in methionine metabolism can cause thrombosis if 

present in excess, it due to deficiency of cystathionine synthase enzyme. Level 

of homocystinine can be assayed to diagnose this disorder. 

Factor v Leiden mutation is a point mutation making the  factor resistant 

to inactivation by protein c.  Prothrombin G20210A mutation is also associated 

with increased risk of thrombosis it causes elevated prothrombin time. 
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Antiphospholipid antibody syndrome is due to autoantibody against the 

phospholipid in the membrane. This is can be diagnosed by doing lupus 

anticoagulant, anti cardiolipin antibody,anti beta 2 glycoprotein antibody assay.    

SLE can be diagnosed using antinuclear antibody, anti-double strand 

dna, anti- smith antibodies.   

HIV can be diagnosed by doing ELISA for HIV 1&2 antibodies. 

All women of child bearing age should undergo a urine pregnancy test 

to rule out pregnancy before other causes are being thought. 

 DIC can be diagnosed by doing fibrin degradation product assay and D-

Dimer, if D-Dimer is normal possibility of DIC should not be considered. 

Diabetes mellitus can be diagnosed by testing blood for fasting sugar 

and 2 hours post prandial sugar, values of FBS more than 126 mg/dl and PPBS 

more than 200mg/dl is diagnostic, patient with diabetes can be determined of 

their glycemic status for past 3 months using HbA1c . 

Meningioma and other intracranial tumor can be diagnosed using 

magnetic resonance imaging.    
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Figure 16:MECHANISM OF PROTEIN C AND S IN      

ANTICOAGULATION 

   

Protein c deficiency will keep the coagulation system unchecked and 

leads to thrombosis anywhere in the body, these are rare causes of 

hypercoagulability but needs to be diagnosed as these conditions warrant 

lifelong anticoagulation therapy. Above  diagram also shows the influence of 

protein c and s on factor v in factor v mutation this factor becomes resistant to 

inactivation by these anticoagulants making the coagulation unchecked and 

leads to thrombosis, this also may need lifelong anticoagulation for prophylaxis 

against thromboembolism.    
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MANAGEMENT OF CEREBRAL VENOUS THROMBOSIS: 

Management of CVT includes  

a) initial resuscitation  

b) antiepileptic 

c) treatment of elevated ICT 

d) anticoagulants 

e) thrombectomy 

Resuscitation: 

             Patient with cvt can present with any spectrum of disease 

ranging from walking into consulting room to comatose. Initial step is to access 

the airway breathing and circulation and to resuscitate accordingly68  

             Most of cvt patients are dehydrated so these patients can be 

given intravenous fluid to maintain hydration and effective circulatory volume 

.Patients with dehydration can have secondary polycythemia which may 

contribute to cvt by causing sluggish flow which can be reversed with fluid 

therapy. 

Antiepileptic: 

Patient may present with convulsion as the presenting complaint in a 

portion of patients, these patient should be treated with anti-epileptics. Patient 

with venous infarction with hemorrhagic infarct can trigger epileptogenic foci 

and cause seizures which has to be treated with intravenous antiepileptic, 
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prophylactic65, 66 phenytoin should be given in adequate amount to reach the 

csf. 

Elevated Intra cranial pressure treatment: 

                 As discussed above, these patients develop vasogenic as well 

as cytotoxic edema, intracranial pressure may rise and patient may present with 

signs of raised ICT like headache, papilledema, projectile vomiting and 

Cushing’s triad which is triad of hypertension, bradycardia and irregular 

respiration. These patients should be given head end elevation up to 30 degrees 

and anti-edema measures in the form of osmotic diuretics like mannitol in 

intravenous infusion or intravenous hypertonic saline both of which causes a 

shift in fluid from intracellular compartment to extracellular compartment and 

reduces the  pressure effect. If these measures fail or contraindicated as in renal 

failure, hyperventilation can be tried to maintain pco2 at a range of 30-35 

mmHg. 

Anticoagulation: 

Anti-coagulation is the first line of treatment in cerebral venous 

thrombosis patient, as soon as cerebral venous thrombosis is confirmed by 

imaging technique intravenous heparin should be started even if the image 

shows hemorrhage, only situation in neurological disorder where 

anticoagulants are started despite hemorrhage is cerebral venous sinus 

thrombosis. Heparin60 is started at a dose of 3000-5000 IU as intravenous 

bolus. Therapy is monitored using aPTT which should be doubled after 



43 

 

initiation. Continuous heparin infusion at a rate of 1000 IU per hour can be 

given with increments at a rate of 100-200 IU till a target aPTT is achieved.  

Low molecular weight heparin (LMWH)61 can also be used as an 

alternative to conventional Unfractioned heparin (UFH) as subcutaneous 

injection twice daily .Low molecular weight heparin has advantage over 

conventional heparin in that it doesn’t need monitoring once daily 

administration is enough due to its long half life, lesser chances of major 

bleeding manifestations and can be administered subcutaneously. 

Heparin acts by joining with antithrombin using its pentasaccharide 

chain which makes a conformation change to make it bind more avidly with 

factor Xa and cause anticoagulation. 

Heparin combines with both Antithrombin and thrombin at the same 

time to inhibit thrombin, these mechanism can be done by unfractioned heparin 

only as low molecular heparin lacks the extra side chain to facilitate its binding 

to thrombin so low molecular weight heparin inhibits only factor Xa through 

potentiating anti thrombin  

Bleeding is the major side effect of heparin, low molecular weight have 

decreased chance of bleeding. Mild bleed are managed by giving heparin 

antagonist protamine sulfate in the dose of 1mg for 100 units of heparin 

approximately. Severe bleed may require administration of fresh frozen 

plasma. 
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Heparin induced thrombocytopenia is another complication occurring 

after 5-7 days of exposure due to formation of antibodies against platelet factor 

4, this is quite common in female, heparin induced thrombocytopenia per se 

cause cerebral venous thrombosis. This condition is treated by using lepirudin 

or bivalirudin lepirudin, bivalirudin are direct thrombin inhibitor administered 

parenteral, approved for use in heparin induced thrombocytopenia 

intravenously to maintain activated partial thromboplastin time at 1.5 to 2.5 

times the baseline value. Both drug have renal excretion so dose has to be 

modified in moderate renal insufficiency, these drugs should be avoided in case 

of severe renal failure. 

These drugs should be monitored with activated partial thromboplastin 

time every 24 hours. 

In patients with heparin induced thrombocytopenia and severe renal 

failure another thrombin inhibitor agratroban can be used as it has bile 

excretion, but this drug will prolong both activated partial thromboplastin time 

and prothrombin time. Agratroban can be used as an alternative to lepirudin for 

heparin induced thrombocytopenia with dose adjustment in liver failure 

patients.    
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Figure 17:mechanism of action of heparin and low molecular weight 

heparin 

Note the lack of extra chain in low molecular weight heparin which prevents it from 

binding to thrombin only factor Xa is being inhibited. 

Heparin unfractioned can inhibit Xa thrombin factor 7a 9a 11a, low molecular weight 

can inhibit all as unfractioned except 2a 

Direct thrombin inhibitor ass name suggest inhibits thrombin. Factor Xa inhibitors 

like fondaparinaux inhibit factor Xa alone. 
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ORAL ANTICOAGULANTS: 

Oral anticoagulants mainly vitamin K antagonist was initially 

discovered accidentally by Dr. Campbell and his colleagues by seeing bleed 

from a cattle consuming a herb which they later discovered to be dicoumarol. 

During the second world war time this compound was introduced as 

rodenticide poison, but it was late 1960s it was accepted as oral anticoagulant 

for human use.  

 Warfarin acts by competitive inhibition of vitamin k epoxide reductase 

an enzyme essential for producing reduced form of vitamin k from its epoxide 

form, this enzymatic reaction is essential for the post translational modification 

of clotting factors 2 7 9 10, these factor synthesized in liver in inactive form to 

make them active these factors have to undergo carboxylation reaction in their 

gamma residue for which vitamin k serves as coenzyme, the only fat soluble 

vitamin functioning as coenzyme is vitamin k. 

Warfarin is usually prescribed in dose of 2-5 mg per day and then dose 

adjusted according to INR and can be reduced to 1-2 mg per day, prothrombin 

time can increase but to be therapeutically active it takes 60-72 hours, because 

warfarin wont inhibit already translated clotting factors, this delay is due to 

factor 2 which has a half life of 60-70 hours least half life being 6 hours for 

factor 7. So for this reason heparin is giving as bridging therapy for first 3 days.   

 After administration of heparin for 3 days therapy is switched to oral 

anticoagulants like vitamin k antagonist like dicoumarin derivatives.  
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Figure 18:Mechanism of action of Warfarin 

  

Warfarin is a vitamin k antagonist used in the treatment of cerebral 

venous sinus    thrombosis       usually it is recommended for 6 months to 1 

year, for certain causes like dehydration and secondary polycythemia ,alcohol 

induced  taking warfarin for 3 months can show marked improvement71,7. 

Patients with severe disorder like homozygous factor V Leiden 

mutation, deficiency of anti-thrombin, severe deficiency of protein C and S,  

anticoagulation may be needed for life long whereas mild deficiency of protein 

C and S could do better with 6-12 month of anticoagulation.  

If a patient develops two or more venous sinus thrombosis episodes then 

they may need lifelong anticoagulation.  



48 

 

Patient on vitamin k antagonist are monitored using pro thrombin time 

with standardized INR with target INR being maintained between 2-3 for the 

entire duration of the  therapy. Major side effect being bleeding, minor bleed 

can be managed by stopping the drug temporarily and giving vitamin k in a 

dose of 1mg per day for patient with INR more than 5 but less than 9 and 3-

5mg of oral vitamin k1 for INR more than 9 ,as warfarin inhibits the enzyme 

vitamin k epoxide reductase competitively, warfarin effects can be reversed 

with vitamin k at 10 mg per day parenteral for rapid correction of INR. While 

major bleeding should be managed with transfusion of fresh frozen plasma at 

15-20 ml per kg along with vitamin k at a dose of 10mg parenteral and this 

combination repeated till bleeding stops , anti fibrinolytic agents like 

tranaxemic acid can also be used. Risk of major bleeding like intra parenchyma 

cerebral bleed can occur although it is rare. 

 Warfarin taken by pregnant mother in the period of organogenesis can 

lead to fetal warfarin syndrome with nasal hypoplasia and calcification in 

epiphysis. Warfarin can also cause abortion. 

Warfarin can cause skin necrosis after 3-10 days of taking the drug, 

mostly skin in extremities are affected. Patient with protein c deficiency have a 

more extensive form of this complication. 

Warfarin can cause purple toe syndrome one & half to two month after 

initiating the drug this side effect is rare. It can increase the chance of venous 

thrombosis in some patients. 
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Warfarin undergo metabolism in liver through microsomal enzyme so 

drug interaction should be kept in mind by the treating physician.  

Other group of anticoagulants have not been tried in cerebral venous 

thrombosis treatment further studies in future may be beneficial in this aspect. 

THROMBECTOMY:       

Thrombectomy can be done using drug or mechanical  

MEDICAL THROMBECTOMY:    

Nonspecific agents like urokinase62 given using selective catheter into 

affected vessel yielded favorable results three decades ago and was made into 

use.  

Cerebral venous thrombosis patient can undergo thrombolysis with 

fibrinolytic agents at the increased cost of intracerebral bleed, patient 

undergoing thrombolysis have a increased rate of recanalization. 

 Recombinant tissue plasminogen activator63, 64 can be used they have 

good efficacy, they are used along with intravenous heparin infusion, studies 

done comparing these trials give a positive response for their use. 

MECHANICAL THROMBECTOMY:    

Mechanical thrombectomy by invasive vascular surgical approach67, 70, 71 

to remove the thrombosed vessel can be done with the risk of intracerebral 

parenchyma bleed but this is limited to advanced center with this facility.                 
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MATERIALS AND METHODS 

 

STUDY CENTRE:  

                    Institute of Internal Medicine, Rajiv Gandhi Government 

General Hospital, Madras Medical College, Chennai. 

 

STUDY DESIGN   :  OBSERVATIONAL, CROSS SECTIONAL STUDY 

DURATION OF STUDY: 1 year April 2018 - March 2019. 

SAMPLE SIZE : 30 patients 

This study was done on 30 patients admitted in institute of internal 

medicine, Madras Medical College and Rajiv Gandhi Government General 

hospital and diagnosed as cerebral venous thrombosis between March 2018 to 

April 2019. Patients were selected by simple random sample method. Informed 

consent was obtained from all patients in the study. 

INCLUSION CRITERIA: 

I. AGE 18-60 years including pregnant and lactating women with 

cerebral venous sinus thrombosis proved by imaging technique. 

EXCLUSION CRITERIA: 

I. AGE less than 18 years and more than 60 years 
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METHODOLOGY 

Patients admitted with complaints of headache vomiting blurring of 

vision seizure neurological deficit in the age group of this study diagnosed to 

have cerebral venous thrombosis will be selected randomly for the study after 

obtaining informed consent, a detailed history and physical examination will be 

done. After careful selection of patients fulfilling the criteria will be subjected 

to blood and radiological investigations. 6 ml of blood will be taken and 

subjected to COMPLETE BLOOD COUNT, RENAL FUNCTION 

TEST,LIVER FUNCTION TEST, PROTHROMIN TIME AND INR 

ACTIVATED PARTIAL THROMBOPLASTIN TIME, SLE AND APLA 

SCREEN, PROTEIN C AND S DEFICIENCY TESTING, HOMOCYSTINE 

LEVELS IN SERUM. Patient will be subjected for Magnetic resonance 

imaging with magnetic resonance venography and arteriography at the time of 

admission. 

Patients in the study will be reviewed periodically and subjected to PT 

INR testing for a period of 3 months from the start of therapy, Patients in the 

study will be subjected to Magnetic Resonance venography imaging at the end 

of 3 month of their therapy to check for the rate of recanalization. 
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RESEARCH & ANALYSIS 

AGE  DISTRIBUTION OF CASES 

Frequency Table 
 

age group Frequency Percent 

Upto 30 Years 20 66.7 

31-40 Years 8 26.7 

Above 40 Years 2 6.7 

Total 30 100.0 

 

 
 

  

Age Group

Upto 30 Years

31-40 Years

Above 40 Years
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Gender Frequency Percent 

Female 16 53.3 

Male 14 46.7 

Total 30 100.0 

 

 

 

 
  

53%

47%

Gender

Female

Male
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 Onset Frequency Percent 

Acute 17 56.7 

Subacute 13 43.3 

Total 30 100.0 

 

 
  

57%

43%

Onset

A

SA
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Headache Frequency Percent 

Present 23 76.7 

Absent 7 23.3 

Total 30 100.0 

 

 

 
  

77%

23%

Headache

Present

Absent
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Vomiting Frequency Percent 

Present 17 56.7 

Absent 13 43.3 

Total 30 100.0 

 

  

57%

43%

Vomiting

Present

Absent
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Altered sensorium Frequency Percent 

Present 8 26.7 

Absent 22 73.3 

Total 30 100.0 

 

 

 
  

27%

73%

Altered Sensorium

Present

Absent
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Fever Frequency Percent 

Present 3 10.0 

Absent 27 90.0 

Total 30 100.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10%

90%

fever

Present

Absent
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Convulsion Frequency Percent 

Present 16 53.3 

Absent 14 46.7 

Total 30 100.0 

 

 

 
  

53%

47%

Convulsion

Present

Absent
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Hemiparesis Frequency Percent 

Present 9 30.0 

Absent 21 70.0 

Total 30 100.0 

 

 

 

 

 

 

 

 

  

30%

70%

Hemiparesis

Present

Absent
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Papilledema Frequency Percent 

Present 23 76.7 

Absent 7 23.3 

Total 30 100.0 

 

 

 

 
  

77%

23%

Papilledema

Present

Absent
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Pallor Frequency Percent 

Present 6 20.0 

Absent 24 80.0 

Total 30 100.0 

 

 

 

 

   

20%

80%

Pallor

Present

Absent
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OC Pills Frequency Percent 

Present 8 26.7 

Absent 22 73.3 

Total 30 100.0 

 

 

 
  

27%

73%

OC Pills

Present

Absent
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Hyperhomocystinemia Frequency Percent 

Present 2 6.7 

Absent 28 93.3 

Total 30 100.0 

 

 

 
  

7%

93%

Hyperhomocystinemia

Present

Absent
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Alcohol Frequency Percent 

Present 7 23.3 

Absent 23 76.7 

Total 30 100.0 

 

 

 
  

23%

77%

Alcohol

Present

Absent
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Protein C&S deficiency Frequency Percent 

Present 4 13.3 

Absent 26 86.7 

Total 30 100.0 

 

 

 
  

13%

87%

Protein C&S deficiency

Present

Absent
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Dehydration  Frequency Percent 

Present 7 23.3 

Absent 23 76.7 

Total 30 100.0 

 

 

 
  

23%

77%

Dehydration

Present

Absent
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SLE  Frequency Percent 

Present 2 6.7 

Absent 28 93.3 

Total 30 100.0 

 

 

   

7%

93%

SLE

Present

Absent
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Infection Frequency Percent 

Present 2 6.7 

Absent 28 93.3 

Total 30 100.0 

 

 

 

 
  

7%

93%

Infection

Present

Absent
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Puerperium Frequency Percent 

Present 5 16.7 

Absent 25 87.3 

Total 30 100.0 

 

 

 
  

17%

83%

Puerperium

Present

Absent
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Unknown  Frequency Percent 

Present 3 10.0 

Absent 27 90.0 

Total 30 100.0 

 

 

 

 
  

10%

90%

Unknown

Present

Absent
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Polycythemia Frequency Percent 

Present 3 10.0 

Absent 27 90.0 

Total 30 100.0 

 

 

 
  

10%

90%

Polycythemia

Present

Absent
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MRA  MRV On 

admission 

Frequency Percent 

ICV 2 6.7 

LS+SSS+STV 1 3.3 

SSS 15 50.0 

SSS +SIS 1 3.3 

SSS +STV 1 3.3 

SSS+TS 3 10.0 

SSS+TS+SIS 1 3.3 

SSS+TS+STS+SIS 1 3.3 

TS 2 6.7 

TS+JV 1 3.3 

TS+SIS 1 3.3 

TS+STS 1 3.3 

Total 30 100.0 

 

 

 
  

MRA MRV On Admission

ICV

LS+SSS+STV

SSS

SSS +SIS

SSS +STV

SSS+TS

SSS+TS+SIS

SSS+TS+STS+SIS

TS

TS+JV

TS+SIS
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MRA  MRV after 3 

months 

Frequency Percent 

Complete 18 60.0 

Not done 3 10.0 

Partial 9 30.0 

Total 30 100.0 

 

 

  

60%

10%

30%

MRA  MRV after 3 months

Complete

Not done

Partial
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

age group 

Upto 30 Years 

Count 12 1 7 20 

% within MRA  

MRV ths 
66.7% 33.3% 77.8% 66.7% 

31-40 Years 

Count 5 1 2 8 

% within MRA  

MRV ths 
27.8% 33.3% 22.2% 26.7% 

Above 40 

Years 

Count 1 1 0 2 

% within MRA  

MRV ths 
5.6% 33.3% 0.0% 6.7% 

Total 

Count 18 3 9 30 

% within MRA  

MRV ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=4.625   p=0.328 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Sex 

Female 

Count 11 1 4 16 

% within MRA  MRV 

ths 
61.1% 33.3% 44.4% 53.3% 

Male 

Count 7 2 5 14 

% within MRA  MRV 

ths 
38.9% 66.7% 55.6% 46.7% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=1.205  p=0.547 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Onset 

A 

Count 10 2 5 17 

% within MRA  MRV 

ths 
55.6% 66.7% 55.6% 56.7% 

Sa 

Count 8 1 4 13 

% within MRA  MRV 

ths 
44.4% 33.3% 44.4% 43.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.136  p=0.934 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Headache 

Present 

Count 13 3 7 23 

% within MRA  MRV 

ths 
72.2% 100.0% 77.8% 76.7% 

Absent 

Count 5 0 2 7 

% within MRA  MRV 

ths 
27.8% 0.0% 22.2% 23.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=1.118  p=0.572 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Vomiting 

Present 

Count 11 1 5 17 

% within MRA  MRV 

ths 
61.1% 33.3% 55.6% 56.7% 

Absent 

Count 7 2 4 13 

% within MRA  MRV 

ths 
38.9% 66.7% 44.4% 43.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.814  p=0.665 

 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Alt sen 

Present 

Count 5 2 1 8 

% within MRA  MRV 

ths 
27.8% 66.7% 11.1% 26.7% 

Absent 

Count 13 1 8 22 

% within MRA  MRV 

ths 
72.2% 33.3% 88.9% 73.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=3.580  p=0.167 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Fever 

Present 

Count 2 0 1 3 

% within MRA  MRV 

ths 
11.1% 0.0% 11.1% 10.0% 

Absent 

Count 16 3 8 27 

% within MRA  MRV 

ths 
88.9% 100.0% 88.9% 90.0% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.370  p=0.831 

 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Convulsion 

Present 

Count 8 2 6 16 

% within MRA  MRV 

ths 
44.4% 66.7% 66.7% 53.3% 

Absent 

Count 10 1 3 14 

% within MRA  MRV 

ths 
55.6% 33.3% 33.3% 46.7% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=1.429  p=0.490 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Hemiparesis 

Present 

Count 6 0 3 9 

% within MRA  

MRV ths 
33.3% 0.0% 33.3% 30.0% 

Absent 

Count 12 3 6 21 

% within MRA  

MRV ths 
66.7% 100.0% 66.7% 70.0% 

Total 

Count 18 3 9 30 

% within MRA  

MRV ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=1.429 p=0.490 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Papilledema 

Present 

Count 13 3 7 23 

% within MRA  

MRV ths 
72.2% 100.0% 77.8% 76.7% 

Absent 

Count 5 0 2 7 

% within MRA  

MRV ths 
27.8% 0.0% 22.2% 23.3% 

Total 

Count 18 3 9 30 

% within MRA  

MRV ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=1.118  p=0.572 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Pallor 

Present 

Count 3 1 2 6 

% within MRA  MRV 

ths 
16.7% 33.3% 22.2% 20.0% 

Absent 

Count 15 2 7 24 

% within MRA  MRV 

ths 
83.3% 66.7% 77.8% 80.0% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.486   p=0.784 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

OC Pills 

Present 

Count 8 0 0 8 

% within MRA  MRV 

ths 
44.4% 0.0% 0.0% 26.7% 

Absent 

Count 10 3 9 22 

% within MRA  MRV 

ths 
55.6% 100.0% 100.0% 73.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=7.273*  p=0.026 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Hyphomo 

Present 

Count 1 0 1 2 

% within MRA  MRV 

ths 
5.6% 0.0% 11.1% 6.7% 

Absent 

Count 17 3 8 28 

% within MRA  MRV 

ths 
94.4% 100.0% 88.9% 93.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 

100.0

% 

Pearson Chi-Square=0.536 p=0.765 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Alcohol 

Present 

Count 7 0 0 7 

% within MRA  MRV 

ths 
38.9% 0.0% 0.0% 23.3% 

Absent 

Count 11 3 9 23 

% within MRA  MRV 

ths 
61.1% 100.0% 100.0% 76.7% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=6.087*  p=0.048 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Protein CS 

Present 

Count 3 0 1 4 

% within MRA  MRV 

ths 
16.7% 0.0% 11.1% 13.3% 

Absent 

Count 15 3 8 26 

% within MRA  MRV 

ths 
83.3% 100.0% 88.9% 86.7% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.673  p=0.714 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Dehydration 

Present 

Count 7 0 0 7 

% within MRA  MRV 

ths 
38.9% 0.0% 0.0% 23.3% 

Absent 

Count 11 3 9 23 

% within MRA  MRV 

ths 
61.1% 100.0% 100.0% 76.7% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=6.083*  p=0.048 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

SLE 

Present 

Count 1 0 1 2 

% within MRA  MRV 

ths 
5.6% 0.0% 11.1% 6.7% 

Absent 

Count 17 3 8 28 

% within MRA  MRV 

ths 
94.4% 100.0% 88.9% 93.3% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.536  p=0.76 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Infective 

Present 

Count 1 0 1 2 

% within MRA  

MRV ths 
5.6% 0.0% 11.1% 6.7% 

Absent 

Count 17 3 8 28 

% within MRA  

MRV ths 
94.4% 100.0% 88.9% 93.3% 

Total 

Count 18 3 9 30 

% within MRA  

MRV ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=0.536  p=0.765 

 

Pearson Chi-Square=2.435  p=0.296 

 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Puerperium 

Present 

Count 2 0 3 5 

% within MRA  MRV 

ths 
12.5% 0.0% 33.3% 17.9% 

Absent 

Count 14 3 6 23 

% within MRA  MRV 

ths 
87.5% 100.0% 66.7% 82.1% 

Total 

Count 16 3 9 28 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 
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Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Unknown 

Present 

Count 1 1 1 3 

% within MRA  MRV 

ths 
5.6% 33.3% 11.1% 10.0% 

Absent 

Count 17 2 8 27 

% within MRA  MRV 

ths 
94.4% 66.7% 88.9% 90.0% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=2.222  p=0.329 

 

Crosstab 

 MRA  MRV ths Total 

Complete Not done Partial 

Polycythemia 

Present 

Count 3 0 0 3 

% within MRA  MRV 

ths 
16.7% 0.0% 0.0% 10.0% 

Absent 

Count 15 3 9 27 

% within MRA  MRV 

ths 
83.3% 100.0% 100.0% 90.0% 

Total 

Count 18 3 9 30 

% within MRA  MRV 

ths 
100.0% 100.0% 100.0% 100.0% 

Pearson Chi-Square=2.222  p=0.329 
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DISCUSSION 

This is a single center observational cross sectional study done in 

Institute of Internal Medicine, Madras medical college and Rajiv Gandhi 

Government General Hospital, Chennai between April 2018-March 2019. 

AGE INCIDENCE:          

   In this study totally 30 patients with cerebral venous thrombosis was 

studied. Of the patients participated in the study incidence was found to be 

more in the age group below 30 years followed by 30-40 years and with lesser 

incidence above 40 years. Most of the patients with CVT were in the age group 

of 18-40 years in this study 93.3% were in this group which is comparable with 

Daif et al study. Various studies shows commonest age group involved 

veing20-40 years ( Meth SR et al74)  

SEX RATIO: 

Gender predisposition was almost equal with a slight female predilection 

in this study. Present study is comparable with Mehta SR study. 

MODE OF ONSET 

Mode of onset had been defined arbitrarily by Bousser et al as acute less 

than 48 hours sub-acute longer than 48 but within 1 month and chronic more 

than 1 month. 
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Onset of the disease can be varied it is more of acute onset in this study 

which is comparable with Bousser et al. Most of the patients in this study 

presented early within four days which is comparable with Kumar et al 75 

CLINICAL PRESENTATION: 

Headache was present in 77% of persons participated in this study which 

is comparable with Mehta SR et al74, followed by vomiting which was present 

in 57% and then by convulsion which was present in 53% comparable with 

Kumar S et al75, 

 Altered sensorium in 27% comparable with Bousser et al and fever was 

present in minor patient, papilledema was the most frequently found sign 

present in 77% of patients in this study comparable with Meth SR et al  74 , 

followed by hemi paresis in 30%.comparable with Bousser et al.  

CAUSES OF CVST: 

Of the causes evaluated in the study oc pills use was the most common 

cause present in 27%, followed by alcohol and dehydration due to volume loss 

like diarrhea, vomiting with each contributing 23%. Puerperium was the cause 

in 17% of total case and 31% in female patients in the study. 

 Hyper coagulable conditions like protein c & protein s deficiency, 

hyperhomocystinemia & systemic lupus erythematous were present in 13% 7% 

7% respectively. Infection was the cause in 7% of patients in the study. 
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RADIOLOGICAL INVESTIGATIONS: 

Magnetic resonance imaging with Magnetic resonance venography done 

at admission showed the most commonly involved sinus was Superior Sagittal 

sinus alone in 50% followed by superior sagittal and transverse sinus combined 

in 10% followed by transverse sinus alone. 

Magnetic resonance venography done after 3 months of anticoagulation 

showed complete recanalization in 60% and partial in 30%.  

Mainline management being oral anticoagulation, the approximate 

optimal length of therapy is not so clear, because it is not known which 

parameter to depend on to decide the time period of therapy. We assume to 

stop treatment with anticoagulation depending on recanalization but there is no 

clear association between recanalization and outcome. 

In this study period of one year 30 patients were followed up for 3 

months since the initiation of oral anticoagulants outcome at the end of 3 

months favored full recovery in 60% and the process was partial in 30%, this 

outcome of study is in concordance with previous studies done. Good 

outcome71, 72 at the end of 3 months and small sample size prevented me from 

evaluating correlation of recanalization and clinical outcome. 

Even though the result of this study is creating interest small sample 

size, effect of recanalization in multiple venous sinus thrombosis in same 

patient, unable to correct additional risk factor makes this study reduce its 

validity. 

This study would suggest that recanalization occurs mostly in the initial 

3 month following cerebral venous sinus thrombosis.   
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CONCLUSION 

Cerebral venous thrombosis is a rare neurological disorder which is 

gaining importance in recent days due to the availability of advanced imaging 

techniques.  

Incidence is around 3-4 cases per million in adult with a slight female 

predilection. Clinical Presentation and onset is varied.  

Headache is the most common presenting complaint in patient in this 

study,  

Patient in this study had acute sub-acute onset. 

Neuro imaging plays an important role in diagnosis .Mainstay of 

diagnosis is Magnetic resonance imaging with magnetic resonance venography. 

This study would suggest most of the recanalization occur in the initial 3 

months following cerebral venous thrombosis in Indian population.  
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LIMITATIONS 

This study has many limitation  

1. The sample size is small because of the rare presentation of the 

disease. Sample selection was confined to patients admitted in Institute of 

Internal medicine Rajiv Gandhi Government hospital, Chennai alone which, 

makes the sample small. 

2. Placebo group was not used because it is not considered ethical 

initiating anticoagulation in placebo group. 

3. Follow up period was short due to financial restraint which could 

have been longer so that on comparing recanalization after 3 months and after 1 

year, the rate of recanalization would have been compared for better results.  

4. Inexperience of the investigator. 
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PROFORMA 

“STUDY ON THE OUTCOME OF ANTICOAGULANTS ON 

RECANALISATION IN CEREBRAL VENOUS THROMBOSIS 

PATIENTS AFTER 3 MONTHS OF ANTICOAGULATION IN 

TERTIARY CARE CENTRE” 

 

Name : 

Age: 

Sex: 

OP/IP no: 

Occupation: 

Address for communication: 

Contact number : 

Chief complaints: 

Past history:  

Personal history: 

Family history: 

General examination: 

Pallor, polycythemia, icterus, clubbing, cyanosis, pedal edema, 

lymphadenopathy, malar rash,bleeding manifestation 

Systemic examination: 

Central nervous system: 

Cardiovascular system: 



Respiratory system: 

Abdominal examination: 

 

INVESTIGATIONS: 

 Complete blood count 

 Renal function test  

 Liver function test  

PT/INR 

CT BRAIN  

MRI/MRV. 
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INFORMATION TO PARTICIPANTS 

                     We are conducting a study on “THE OUTCOME OF 

ANTICOAGULANTS ON RECANALISATION IN CEREBRAL 

VENOUS THROMBOSIS PATIENTS” among patients admitted in Rajiv 

Gandhi Government General Hospital, Chennai and for that ur cooperation is 

valuable for us. 

         This study will not affect your treatment. The purpose of this study is to 

determine the outcome of anticoagulants on recanalisation in cerebral venous 

thrombosis patients in a tertiary care centre. In this study history will be taken, 

examination will be done blood sample will be taken, patients will be subjected 

for CT brain , MRI MRV. 

            The privacy of patients in the research will be maintained throughout the 

study . In the event of any publication or presentation resulting from the research, 

no personally identifiable information will be shared. 

        Taking part in this study is voluntary. You are free to decide whether to 

participate in this study or to withdraw at any time; your decision will not result 

in any loss of benefits to which you are otherwise entitled. 

        The results of the special study may be intimated to you at the end of study 

period or during the study period if anything is found abnormal which may aid 

in the management or treatment. 

 

Signature of Investigator                                                 Signature of Participant 
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S.no Name Age Sex Onset Headache Vomiting Alt sen Fever Convulsion Hemiparesis Papilledema Pallor

1 Raja 33 Male Acute + + - - + - + -

2 Bharath 25 Male Acute + + + - + - + -

3 Rajkumar 40 Male Acute + - + - - - + -

4 Anjali 22 Female Sub acute - + - - - - - +

5 Nagaraj 29 Male Sub acute + + - + + + + -

6 Abinaya 23 Female Acute + + - - + - + -

7 Parvathy 22 Female Sub acute + - - - - - + -

8 Saritha 20 Female Acute + + + - - - + -

9 Thulasi 19 Female Acute + - - - + - + +

10 Manikandan 26 Male Sub acute + + - - - - + -

11 Mohan 33 Male Sub acute + + - - + - + -

12 Farzana beevi 24 Female Sub acute - + - - + + - -

13 Kavitha 27 Female Acute + - - - - + + +

14 Madhan 35 Male Acute + + + - - - + -

15 Aravindan 30 Male Sub acute - + - - - - - -

16 Selvi 21 Female Sub acute - + + + + + - -

17 Jayakumar 39 Male Acute + - - - + - + -

18 Padmavathi 19 Female Acute + - - + - - + -

19 Jyothi 26 Female Acute - - - - - - - -

20 Suresh kumar 24 Male Sub acute + - - - - - + -

21 Vinayakam 32 Male Acute + - - - + + + -

22 Krishnamoorthy 45 Male Acute + - - - - - + -

23 Munusamy 46 Male Sub acute + - + - + - + -

24 Poornima 21 Female Sub acute + + + - - - + -

25 Nithya 20 Female Sub acute - + - - + + - -

26 Nivedha 28 Female Acute + + - - + - + +

27 Shilpa 22 Female Acute - - + - + + - -

28 Narmada 23 Female Acute + + - - + + + +

29 Vincent 37 Male Sub acute + + - - - + + -

30 Anusuyadevi 34 Female Acute + - - - + - + +

Table 1

1



S.no Name Age Sex OC Pills Hyphomo Alcohol Protein C&S Dehydration SLE Infective Puerperium Unknown Polycythemia

1 Raja 33 Male - - + - - - - - - -

2 Bharath 25 Male - - - - - - - - - -

3 Rajkumar 40 Male - - - + - - - - - +

4 Anjali 22 Female - - - - + - - - - -

5 Nagaraj 29 Male - + - - - - - - - -

6 Abinaya 23 Female + - - - - - - - - -

7 Parvathy 22 Female - + - - - - - - - -

8 Saritha 20 Female + - - - - - - - - -

9 Thulasi 19 Female + - - - - - - - - -

10 Manikandan 26 Male - - - - - - + - - -

11 Mohan 33 Male - - + - - - - - - -

12 Farzana beevi 24 Female - - - - - - - + - -

13 Kavitha 27 Female - - - - + - - - - -

14 Madhan 35 Male - - + - - - - - - -

15 Aravindan 30 Male - - - - - - - - - +

16 Selvi 21 Female - - - - - - - - - +

17 Jayakumar 39 Male - - - - - - + - - -

18 Padmavathi 19 Female - - - - - - - - + -

19 Jyothi 26 Female - - - - - + - - - -

20 Suresh kumar 24 Male - - + - - - - - - -

21 Vinayakam 32 Male - - - - - - - - + -

22 Krishnamoorthy 45 Male - - - - + - - - - -

23 Munusamy 46 Male - - - - - - - - + -

24 Poornima 21 Female + - - - - - - - - -

25 Nithya 20 Female - - - + - - - + - -

26 Nivedha 28 Female - - - - - - - + - -

27 Shilpa 22 Female - - - - - + - - -

28 Narmada 23 Female - - - - - - - + - -

29 Vincent 37 Male - - + - - - - - -

30 Anusuyadevi 34 Female - - - - - - - + - -

Table 2
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S.no Name Age Sex MRA & MRV On 

admission 

MRA & MRV after 

3 months

1 Raja 33 Male SSS Complete

2 Bharath 25 Male SSS +STV Partial

3 Rajkumar 40 Male SSS Complete

4 Anjali 22 Female SSS+TS Complete

5 Nagaraj 29 Male LS+SSS+STV Partial

6 Abinaya 23 Female TS+SIS Complete 

7 Parvathy 22 Female SSS Complete

8 Saritha 20 Female SSS Complete 

9 Thulasi 19 Female SSS+TS Not done

10 Manikandan 26 Male SSS Partial

11 Mohan 33 Male SSS Complete 

12 Farzana beevi 24 Female SSS Complete 

13 Kavitha 27 Female TS+JV Complete 

14 Madhan 35 Male SSS Not done

15 Aravindan 30 Male SSS Complete 

16 Selvi 21 Female SSS+TS Complete 

17 Jayakumar 39 Male SSS Complete 

18 Padmavathi 19 Female SSS+TS+SIS Complete 

19 Jyothi 26 Female TS Partial

20 Suresh kumar 24 Male SSS +SIS Partial 

21 Vinayakam 32 Male TS Partial 

22 Krishnamoorthy 45 Male TS+STS Complete 

23 Munusamy 46 Male SSS Not done 

24 Poornima 21 Female SSS Complete 

25 Nithya 20 Female ICV Partial 

26 Nivedha 28 Female SSS Partial 

27 Shilpa 22 Female SSS+TS+STS+SIS Complete 

28 Narmada 23 Female ICV Complete 

29 Vincent 37 Male SSS Complete 

30 Anusuyadevi 34 Female SSS Partial 
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