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Abstract 

Hyperdense vessel sign is defined as focal increased attenuation of a vessel (either artery or vein) seen on non-contrast 

Computed tomography (NCCT). This is due to vessel occlusion, mainly by a thrombus or embolus. The high attenuation of a 

thrombus is due to the extrusion of plasma in the thrombus with a subsequent increase in the local hematocrit level. It is most 

observed in the middle cerebral artery (MCA) in ischemic stroke. However, hyperdense signs can also be observed due to 

other causes which are deemed as false positive. 

Here we report a 26-year-old male patient with no past medical history, presented to our emergency department with history of 

fever, headache, and confusion for 2 days. On the day of admission, he had 3 episodes of seizure and was therefore brought to 

the hospital. On assessment, the patient was conscious but not communicating. Physical examination showed neck stiffness, 

power is normal in all four limbs. NCCT brain showed subtle hypodensity involving the right parietotemporal region with 

hyperdense MCA. Subsequently, computed tomography (CT) angiography of the head was done and revealed normal blood 

vessels with a pseudo-hyperdense MCA sign on the right side. Lumbar puncture showed findings suggestive of viral 

encephalitis with positive herpes simplex virus (HSV) polymerase chain reaction (PCR). 
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Introduction 

Hyperdense MCA (HMCA) sign is defined as a focal 

increased attenuation of the middle cerebral artery (MCA) -

most commonly in the proximal segment- seen in non-

contrast-enhanced computed tomography (NCCT). It is due 

to vessel occlusion, mainly by a thrombus or embolus 

occurring in early ischemic strokes, subsequently confirmed 

by angiography [1]. However, a range of conditions can 

produce a falsely dense-appearing MCA in the absence of 

thrombus — the pseudo-hyperdense MCA sign — which 

can mislead clinicians toward an incorrect diagnosis of 

ischemic stroke. False positive results are occasionally seen 

in cases of atherosclerotic calcified disease as well as cases 

of high hematocrit like polycythemia, and in rare cases of 

herpes simplex encephalitis (HSV).[2] Correct recognition of 

this sign as a false positive has assumed greater importance 

with the advent of thrombolytic therapy for stroke.Herewe 

report a case of herpes simplex encephalitis (HSV) 

encephalitis with a hyperdense MCA sign in the initial 

NCCT brain.  

 

Case report  

This 26 year old patient with no past medical history, was 

admitted with a history of fever, headache, and confusion 

for 2 days. The patient had 3 episodes of seizure, and was 

therefore brought to the hospital. On assessment, he was 

conscious but not communicating ,restless and irritable. 

There were no focal neurological deficit, but he had signs of 

meningeal irritation. 

His initial NCCT brain showed subtle hypodensity 

involving the right parietotemporal region with a 

hyperdense right MCA[fig 1,2]. Subsequently, CT angiography 

was done and revealed normal blood vessels.[fig 3] We 

proceeded with lumbar puncture which showed elevated cell 

count with lymphocytic predominance and elevated protein 

level. HSV Polymerase chain reaction (PCR) was positive. 

All his other laboratory parameters were within normal 

limits.The patient was started on acyclovir,antiepileptics and 

supportive care  according to the protocol. He gradually 

improved and was discharged home after 25 days with 

complete recovery. 

 

Discussion  

Hyperdense vessel sign can be observed in all intracranial 

arteries in early ischemic stroke. Also, it can be observed in 

intracranial veins in cerebral venous thrombosis. However, 

when identifying the hyperdense sign, it is more commonly 

recognized in the middle cerebral artery. Hyperdense MCA 

sign is one of the earliest signs of acute ischemic stroke 

appearing within 90 seconds of stroke onset. In the advent 

of thrombolysis,it is a useful sign for selecting patients for 

treatment.[3] False positive HMCA can occur due to other 

causes such as atherosclerotic calcified disease as well as 

cases of high hematocrit like polycythemia, and in rare 

cases of herpes simplex encephalitis.   

Several published cases demonstrate the real-world stakes of 

this pitfall. In one report, a 56-year-old man presenting with 

disorientation, slurred speech, and generalized weakness 
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was found to have a hyperdense right MCA on CT and was 

being prepared for thrombolysis. However, magnetic 

resonance imaging (MRI) showed no diffusion restriction 

and patent MCAs bilaterally on MR angiography. Re-

assessment of the CT found the vessel measured only 46 

HU, with similar hyperdense dots noted in the contralateral 

MCA branches — leading to a corrected diagnosis of 

pseudo-hyperdense MCA sign, with his symptoms 

ultimately attributed to hyponatremia [4]. 

In another reported case, a 60-year-old man presenting with 

seizures had an apparently hyperdense left MCA with 

adjacent hypodense parenchyma on CT. However, the 

absolute attenuation value of the hyperdense-appearing left 

MCA was only 36 HU, compared with 35 HU on the 

normal-appearing right side. MRI ultimately revealed an 

infiltrating left frontal and temporal mass rather than 

thrombus [5]. 

A further case linked pseudo-hyper density to malignancy, 

describing a pseudo hyperdense right MCA sign with an HU 

value of 59, compared with surrounding structures such as 

the calvarium and transverse sinus, in a patient with brain 

cancer. CT angiography confirmed that the right MCA 

remained patent [6] 

Varkey et al [7] have reported a similar case to ours, where a 

67 year old patient presented with left sided 

weakness,progressive drowsiness with low grade fever.His 

CT showed hypodensity in right temporal and frontal 

regions with hyperdense MCA sign .CT angiography 

showed patent vessels and CSF HSV PCR was positive.  

 Our patient had a clear history of fever with altered 

sensorium and seizures which point to the infective etiology. 

In our case, the observed pseudo-hyperdense MCA sign can 

be best justified by the hypoattenuating brain parenchyma 

adjacent to the MCA, which is caused by encephalitis.  

Across these reports, several consistent recommendations 

emerge: the presence of a true hyperdense sign can be 

confirmed by measuring attenuation value compared with 

the normal-appearing contralateral side; mimics of a 

hyperdense sign, including vascular calcification, raised 

hematocrit, and intravenous contrast medium, should be 

considered; and careful attention should be paid to the 

surrounding brain parenchyma to assess for hypodensity or 

other differentiating features suggestive of tumor, infection, 

or contusion [5]. When the diagnosis remains equivocal after 

density comparison, confirmatory imaging with MRI/DWI 

or CT angiography is warranted before proceeding with 

thrombolytic therapy [4]. 

 

Conclusion 

The hyperdense MCA sign remains a valuable and highly 

specific early indicator of thromboembolic occlusion on 

non-contrast CT, but its pseudo variant — driven by 

hematocrit, calcification, contrast administration, or 

adjacent parenchymal density changes — is a well-

documented diagnostic pitfall with direct implications for 

thrombolysis decisions. Systematic side-to-side density 

comparison using established HU thresholds, combined with 

attention to the adjacent parenchyma and confirmatory 

imaging when uncertain, is the recommended approach to 

avoid misdiagnosis. Clinicians should remain alert to false-

positive findings when formulating a diagnosis.  In all cases, 

both clinical and radiological correlation are essential to 

prevent delays in treatment. 

 

Statements: 
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Fig 1: -CT brain axial images showing hyperdense right middle 

cerebral artery 
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Fig 2: CT brain axial images showing hyperdense right middle 

cerebral artery 

 

 
 

Fig 3: CT brain contrast images showing normal middle cerebral 

artery on both sides 
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