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ABSTRACT: 

 

Background: 

Cerebral venous sinus thrombosis (CVST) is commonly seen in daily practice, especially in 

those with predisposing factors. Clinicians might however miss the diagnosis if there is a low 

index of suspicion during clinical assessment of head injury cases, particularly in those without 

risk factors.  

Case Report: 

We report a case of a post-traumatic head injury with skull fracture and subarachnoid 

haemorrhage complicated by delayed, countercoup cerebral venous sinus thrombosis in the 

context of no predisposing factor for thrombosis. He was started on anticoagulant therapy and 

achieved clinical improvement within a week.  

Discussion: 

CVST is seen in post head trauma patients regardless of severity of the injury. Presence of 

neurological deficit post head injury like altered mental status, headache, vomiting or focal 

neurological signs like hemiparesis raised the suspicion of CVST. Occurrence of CVST can be 

delayed by up to more than 10 days post trauma and it can happen at the opposite site of the 

trauma.  

Conclusion: 

High index of suspicion is needed to diagnose CVST early and subsequently early intervention 

or treatment could improve clinical outcome and prognosis of the patients.  
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INTRODUCTION: 

Cerebral venous sinus thrombosis 

(CVST) is commonly seen during daily 

general practice [1]. It is potentially fatal if 

not recognized earlier and treated in time 

[1, 2]. Several predisposing factors place 

one at a higher risk of CVST, including 

hereditary thrombophilia, pregnancy and 

puerperium, post-operative state, and use of 

oral contraceptive pills (OCP) [1]. This 

condition is usually overlooked given the 

nonspecific symptoms [1], low index of 

suspicion, and unawareness about its 

association with a head injury [3], 

particularly in uncommon background [4]. 

Challenges arise as there is difficulty in 

diagnosing CVST using non-contrast 

computed tomography (NCCT) [3]. 

Fortunately, with the advancements in 

imaging protocols, the recognition of 

CVST cases during the last two decades 

seemed to be increasing [2]. Commonly, 

patients with CVST presented with altered 

mental status [2, 5, 6], headache [1, 2, 7], 

vomiting [2, 7], and focal neurological 

signs [1, 2, 5]. The aetiology of CVST can 

be broadly divided into primary 

hypercoagulable states, secondary 

hypercoagulable states (drug-induced and 

pregnancy-induced), post-surgical, and 

post-traumatic. The brain is rich in tissue 

factor, a lipoprotein that plays a significant 

role in the coagulation cascade following 

injury. Typically expressed in vascular 

walls and astrocytes, stimulated and 

activated following injury [8]. The 

mainstay of treatment for CVST cases, the 

anti-coagulant therapy, not only improves 

the prognosis of the patients but clinical 

recovery [2, 6]. 

 

CASE REPORT: 

This case was about a healthy 19-

year-old man who was involved in a motor 

vehicle accident while riding a motorbike. 

He could not recall the mechanism of the 

accident. He was found unconscious and 

vomited fresh blood at the scene. When he 

was brought into Hospital Sungai Bakap (a 

district hospital), Glasgow Coma Scale 

(GCS) was full; his vitals were stable, blood 

pressure was 155/61, heart rate 75 beats per 

minute, saturation of oxygen was recorded 

as 97% at room air. His left pupil was 3mm 

briskly reactive to light, while his right 

pupil was 4mm sluggish. He sustained a 

right periorbital hematoma, 

subconjunctival haemorrhage, and 

laceration wound over the right eyebrow. 

Other neurological examinations revealed 

normal findings. All four limbs' power was 

5/5. His computed tomography (CT) brain 

showed multiple skull vault and facial bone 

fractures, including bilateral frontal bone 

extending to the left vertex, superior wall of 

bilateral ethmoidal sinuses, superior, 

lateral, and inferior walls of sphenoid sinus, 

all walls of bilateral orbits, nasal bone, 

nasal septum, left greater wing of sphenoid 

extending to the anterior wall of the left 

external auricular canal, and mastoid part 

left temporal bone and right mandible. 

There were multiple intracranial 

haemorrhages (Figure 1) with generalized 

subarachnoid haemorrhage (SAH), 

intraventricular haemorrhage (IVH), and 

pneumocranium. CT angiography brain 

was done the next day and showed no 

arterial aneurysm. Instead, there was SAH, 

slightly reduced but worsening right frontal 

peri-haemorrhagic oedema, hydrocephalus, 

and generalized cerebral oedema.  

The patient was kept in the tertiary 

hospital to monitor his neurological 

function closely. His blood pressure and 

heart rate were stable, and he had no 

neurological deficit. However, he had 

persistent fever in the ward. He was given 

intravenous Cefuroxime for one week and 

later on upgraded to intravenous 

piperacillin-tazobactam when the 

temperature increased to 40 degrees 

Celsius. Clinically, he was not septic, GCS 

was full, no sign of meningism, and the 

septic parameter was reducing in trend. 

Serum C-reactive protein (CRP) level 

dropped from 65mg/L to 15mg/L, white 

blood cell count 22x103 to 7.3x103. The 

antibiotics were completed for a total of 2 

weeks. Serum lupus anti-coagulant was not 
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detected. The oral-maxillofacial surgery 

and ophthalmology teams planned for open 

reduction and internal fixation (ORIF) 

surgery later after their assessment. 

On day 13 of trauma, the patient 

developed left-sided weakness with the 

power of 3/5. A plain CT brain showed new 

hypodensities at the right frontal and 

parietal lobes (Figure 2A) and suspicious 

hypodensity within the right transverse and 

sigmoid sinuses. The right SAH was 

however resolving. With the suspicion of 

cerebral venous sinus thrombosis, a CT 

venogram was performed and showed 

hypodense filling defects in the right 

transverse and sigmoid sinuses in keeping 

with dural sinus thrombosis (Figure 2B). 

Subcutaneous enoxaparin 80mg (1mg/kg) 

was started twice daily. 

On day 20 of trauma, the patient 

vomited despite being stable 

neurologically. CT brain proceeded and 

showed a slight increase in SAH of the right 

suprasellar cistern. Subsequent CT brain on 

Day 22 of trauma and Day 27 showed no 

interval change, and his vomiting resolved. 

Upon discharge on Day 31, his GCS was 

full. His power over the left was 3/5 

proximally and 4/5 distally. He was able to 

ambulate with minimal assistance. He was 

discharged with subcutaneous enoxaparin, 

given the possibility of facial surgery on the 

recent date. 

His neurological status did not show 

significant change six weeks post-trauma 

when he was assessed in the outpatient 

clinic, and the repeated CT brain showed no 

significant increment of bleeding. As there 

was no plan for any surgical intervention 

from the dental and ophthalmology team, 

his anticoagulation was thus changed from 

subcutaneous enoxaparin to oral dabigatran 

150mg twice daily. 

 

DISCUSSION:  

Prevalence 

Trauma-induced CVST is relatively 

uncommon and therefore poses diagnostic 

and management challenges. In a literature 

review of 846 paediatric CVST cases, only 

28 patients (3%) were reported in the 

context of head trauma [6]. National 

Trauma Data Bank (NTDB) - the most 

extensive trauma database of around 900 

trauma centres in the United States, 

documented around 453,775 head and neck 

injury patients for a duration of one year 

(2009–2010) [9]. Among them, 76 patients 

had cerebral venous sinus injuries. Meta-

analysis and systemic review of 638 articles 

conducted by Bokhari R et al. concluded 

that skull fractures abutting sinuses are 

responsible for CVST – in 26.2% of cases 

[10]. In a paediatric study conducted by 

Hersh et al. of 2224 patients with a head 

injury and skull fractures, among 41 

patients who underwent venous imaging, 

20% of patients had intrinsic sinus 

thrombosis, and 34% had extrinsic venous 

compression [11]. In the study conducted 

by Fujii Yoshiyuki et al. of 97 patients with 

a head injury and skull fractures, the 

incidence of venous sinus thrombosis was 

22.4%, mortality around 50%, and lethal 

intracranial hypertension in 40.9% [12]. A 

systemic PubMed search of records (Nader 

Hejrati study) related to paediatric TBI until 

June 2019 stated that 38.2% of CVST cases 

are attributed to TBI [13]. 

 

The severity of head injury (HI) 

To diagnose CVST in patients with 

head injuries (HI), especially patients 

without risk factors, clinicians need to have 

a high level of suspicion because it can 

occur even in mild head injury cases. A 

paediatric case of post-HI CVST presented 

with progressive headache and vomiting 

following a minor fall [7]. In an 

institutional study and literature review, 

patients who improve clinically are not 

subjected to contrast-enhanced CT brain. 

On the other hand, patients with clinical 

suspicion are subjected to CT brain with 

contrast irrespective of either mild, 

moderate, or severe head injury. Four 

patients presented with mild HI but 

developed persistent headache/ vomiting, 

and their imaging showed CVST [2]. Our 

case presented with severe HI and extensive 
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subarachnoid haemorrhage, but there was 

no suspicion of CVST on admission. Only 

when he developed neurological 

deterioration later in the ward, we 

proceeded for contrasted imaging.  

 

Signs of suspicion 

The common signs for post-head 

trauma are altered mental status [2, 5, 6], 

headache [1, 2, 7], vomiting [2, 7], or focal 

neurological signs like hemiparesis. [1, 2, 

5] In mild HI with CVST, the patient 

presents with an increase in the severity of 

headaches associated with vomiting. In 

moderate head injury patients, in addition to 

the symptoms mentioned above, the patient 

may have worsening of the sensorium, 

drowsiness, and altered mental status. 

There may be cranial nerve palsies 

depending upon the location of CVST [2]. 

A case reported a young male admitted for 

horizontal diplopia and headache with 

clinical findings of bilateral sixth cranial 

nerve palsy, and fundoscopy revealed 

papilledema and retinal haemorrhage. His 

magnetic resonance imaging (MRI) brain 

showed a right frontoparietal cortex 

contusion and left transverse sinus 

thrombosis [1]. In severe head injury 

patients, they have worsening cerebral 

oedema, venous congestion, and 

deterioration of GCS [2]. Our case 

presented with sudden unilateral weakness, 

which raised the suspicion for us to repeat 

the CT brain. The new cerebral oedema 

resulting from the CVST over the right 

transverse sinus and sigmoid sinus 

explained the newly developed left 

hemiparesis. 

 

Duration from trauma 

In one institutional study, four mild 

HI patients developed suspicious symptoms 

after 1, 2, 5, and 7 days post-trauma 

respectively [2]. A paediatric case 

presented within 24 hours post-trauma [7]. 

Our patient had clinical deterioration 12 

days post-trauma, with imaging showing 

CVST. This is similar to a case reported by 

Marjan et al., who was presented to the 

hospital 12 days post-trauma [1]. 

 

Countercoup CVST 

Countercoup brain injury involves a 

contusion remote from, and classically 

opposite to, the original site of impact to the 

head [14]. Our case had multiple skull vault 

fractures, particularly involving the left 

side, but the CVST occurred on the 

contralateral side. This could be explained 

by countercoup sinus thrombosis. 2 cases 

with right temporal bone fracture were 

complicated with left-sided sinus 

thrombosis. In contrast, another patient 

with left mastoid and temporal bone 

fracture was complicated with right-sided 

sinus thrombosis [2]. Another case reported 

right frontoparietal cerebral contusion was 

complicated with left transverse sinus 

thrombosis [1]. 

 

Thrombosis location 

The involvement of sinus 

thrombosis is related to the location of the 

fracture. Fractures of the petrous temporal 

bone have the highest chance of injury to 

the transverse sinus, sigmoid sinuses, and 

jugular bulb. In contrast, the association of 

occipital bone fractures is higher with 

thrombosis of the superior sagittal sinus 

[15]. Lashkar B reported a case of a 9-year-

old boy with minor HI who had sutural 

diastasis of the right lambdoid suture and 

thrombosis of the right sigmoid sinus [7]. 

Ragurajaprakash K's study reported cases 

of fracture extending to the inferior aspect 

of the right jugular foramen with right 

sigmoid sinus thrombosis, and another case 

involved left lambdoid suture, and left 

sigmoid sinus, transverse sinus, internal 

jugular vein [2]. Matsushige et al. showed 

that the most commonly involved sinus is 

the posterior part of the superior sagittal 

sinus; however, sigmoid sinus thrombosis 

is the most common site, according to 

Dalgiçet et al. [16, 17]. 

  



 Journal of Cardiovasuclar, Neurovasucular & Stroke 
https://mycvns.com 

 

5 

 

Treatment and outcome 

There is some concern about the use 

of anticoagulants in head trauma patients. 

Hence, the role of hyperosmolar therapies 

(mannitol and hypertonic saline) has been 

advocated as first line treatment to lower 

intracranial pressure. If the clinical 

condition worsens, systemic 

anticoagulation, surgical decompression, or 

endovascular therapies such as chemical 

thrombolysis can be tried [5]. In the 

literature of posttraumatic paediatric 

CVST, among 28 cases reported, three did 

not specify the treatment received, 23 

received no intervention, and the remaining 

3 cases received anticoagulant, all of which 

achieved complete recovery of symptoms 

[6]. Short-term parenteral anticoagulant 

(subcutaneous enoxaparin) was given 

during hospitalization in a study, 10–20 

days in severe HI cases, 7–10 days in 

moderate HI cases, and 5-7 days in mild 

cases until thrombosis resolved completely. 

All ten patients with CVST were not 

discharged with oral anticoagulant as 

thrombosis resolved completely, and 

patients recovered rapidly in a few days. 

During follow-up, all patients recovered 

completely [2]. Enoxaparin 40 mg 

subcutaneously twice a day can be started if 

there is no new bleeding after 48 hours. 

When associated with CVST, head injury 

patients take a long duration for recovery 

and cognitive impairment. Prompt and 

timely diagnosis of CVST is essential, 

which helps in proper early management 

with anticoagulants (after 48 hours of 

trauma) and faster recovery [2]. 

Asadollahi M et al. reported a case 

who was treated with intravenous heparin 

(80 IU/kg bolus, and 18IU/kg/hour 

continuous infusion) and added warfarin 

daily after 24 hours, whereby patient’s 

symptoms resolved entirely within two 

weeks [1]. Our patient initially started with 

a parenteral anticoagulant and later 

switched to an oral anticoagulant during 

follow up 6 weeks post-trauma. He was 

planned for a total of 3 months of the 

anticoagulant in view of provoked 

thrombosis. 

 

CONCLUSION: 

Early clinical diagnosis and early 

institution of therapy, particularly heparin 

or thrombolysis followed by oral 

anticoagulants, have improved the 

prognosis of CVST [4]. Therefore, careful 

evaluation of cerebral venous sinuses in the 

diagnostic checklist when looking at 

admission CT in all cranial trauma cases is 

critical, particularly in patients with 

fractures or hematomas near venous 

sinuses, e.g., basilar skull fractures, which 

are associated with transverse/sigmoid 

sinus thrombosis [5, 16]. Similarly, not all 

extra-axial hyperdense haemorrhagic 

collections are subdural hematomas located 

in the posterior fossa and along the 

interhemispheric fissure and deserve 

scrutiny to exclude or confirm associated 

with dural sinus injury. Second, the 

persistence or emergence of raised 

intracranial pressure features in the delayed 

or subacute period, e.g., persistent 

headache, seizure, papilledema, etc., with 

CT showing unexplained cerebral oedema 

or delayed ICH, should be promptly 

investigated with appropriate vascular 

imaging (CT venography/Magnetic 

resonance venography, MRV) [3]. Our case 

interestingly reported that post-traumatic 

head injury could be complicated with 

CVST as long as 12 days from the trauma. 

It can occur at the opposite side of the 

fracture site (countercoup thrombosis). 

Prompt initiation of anticoagulants and 

physiotherapy aids in rapid recovery of 

clinical symptoms.  
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FIGURE LEGEND: 

 

 
 

Figure 1: CT Brain on admission post trauma noted multiple intracranial haemorrhages with 

acute generalised subarachnoid bleeds, pneumocranium and multiple bones fractures. 
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Figure 2: CT Brain on Day 13 of trauma showed new ill-defined hypodensities at right frontal 

and parietal lobes (white arrows) suggestive of recent infractions with suspicious hypodensity 

in right transverse and sigmoid sinuses (not shown) (A). CT venography brain performed 

confirmed the right transverse and sigmoid sinuses thrombosis (Black arrow, B). 
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