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ABSTRACT 

Herpes simplex virus type 1 (HSV-1) encephalitis is a major cause of sporadic viral 

encephalitis in adults and may initially present with subtle or nonspecific findings on 

computed tomography (CT). We report the case of a 69-year-old man presenting with a 

seizure and persistent impairment of consciousness, without fever or other overt clinical 

features suggesting infection. Initial non-contrast CT demonstrated subtle isolated loss of the 

left insular ribbon, raising the possibility of early ischemia but remaining nonspecific in this 

clinical setting. HSV-1 encephalitis was subsequently confirmed by cerebrospinal fluid 

analysis, and antiviral therapy was initiated. Despite treatment, the patient remained 

unconscious, and serial CT demonstrated rapid progression to extensive bilateral, left-

predominant encephalitic involvement with severe cerebral edema, intracranial hypertension, 

and mass effect, ultimately followed by cerebral circulatory arrest. This case highlights the 

diagnostic challenge of early HSV-1 encephalitis, as an isolated subtle insular abnormality 

may overlap with ischemic or peri-ictal abnormalities. HSV encephalitis should therefore 

remain in the differential diagnosis in patients presenting with seizures and persistent 

impairment of consciousness, even in the absence of fever or other overt infectious features 

and before the characteristic temporo-limbic imaging pattern becomes apparent. 
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INTRODUCTION 

Herpes simplex virus type 1 (HSV-1) is a major cause of sporadic encephalitis in adults and 

remains associated with substantial neurological morbidity and mortality despite the 

availability of effective antiviral therapy [1,2]. Early administration of intravenous acyclovir 

is a major determinant of outcome, making prompt recognition particularly important [2,3]. 

Neuroimaging plays an important role in the diagnostic evaluation of suspected HSV 

encephalitis. Magnetic resonance imaging (MRI) is substantially more sensitive than 

computed tomography (CT), particularly during the early phase of disease, and typically 

demonstrates asymmetric abnormalities involving the mesial temporal lobes, insulae, and 

other components of the limbic system [1,4]. Initial CT findings, however, may be absent, 

subtle, or nonspecific. Classic CT series described unilateral low-attenuation abnormalities 

involving the medial temporal lobe and/or insular cortex early in the disease course [6]. 

These findings can overlap with other acute neurological conditions, particularly in patients 

presenting with seizures, as peri-ictal imaging abnormalities may themselves mimic acute 

ischemia or encephalitis [5]. 

In severe cases, HSV encephalitis may progress beyond the typical temporo-limbic 

distribution and lead to extensive cerebral edema, intracranial hypertension, and hemorrhagic 

necrosis [8-10]. We report the serial CT evolution of fulminant HSV-1 encephalitis initially 

presenting with an isolated subtle insular abnormality in an afebrile patient with a seizure and 

persistent impairment of consciousness, and subsequently progressing to extensive bilateral 

encephalitic involvement, severe cerebral edema, intracranial hypertension, and cerebral 

circulatory arrest. This case highlights the importance of considering HSV encephalitis in this 

clinical setting even when early CT findings are nonspecific and overt infectious features are 

absent. 

CASE PRESENTATION 

A 69-year-old man was admitted following a seizure with persistent impairment of 

consciousness. He was afebrile at presentation, with no other overt clinical features 

suggesting an infectious process. 



    Open Access                                                                 Original Research Article                                            
 

Initial non-contrast CT of the brain demonstrated loss of the left insular ribbon (Figure 1). 

Given the acute presentation, an early ischemic abnormality was considered; however, the 

finding remained nonspecific in the setting of a recent seizure. 

As the impairment of consciousness persisted, encephalitis was considered in the differential 

diagnosis and a lumbar puncture was performed. A second non-contrast CT obtained 

approximately 24 hours later because of the absence of clinical improvement showed no 

significant interval progression of the previously identified insular abnormality. 

Cerebrospinal fluid analysis demonstrated an elevated protein concentration of 0.71 g/L, and 

polymerase chain reaction (PCR) testing was positive for HSV-1, establishing the diagnosis 

of HSV-1 encephalitis. Intravenous acyclovir therapy was initiated 48 hours after symptom 

onset. 

Despite treatment, the patient remained unconscious. A third non-contrast CT obtained on 

day five demonstrated marked progression, with extensive bilateral cortico-subcortical 

hypodensity, markedly predominant in the left cerebral hemisphere. The abnormalities 

involved both temporal lobes and insulae, the cingulate gyri, frontal lobes, and 

parahippocampal gyri, with additional involvement of the basal ganglia and left thalamus 

(Figure 2). 

Extensive associated cerebral edema had developed, particularly within the left frontal 

region, resulting in diffuse sulcal effacement, greater on the left, compression of the left 

lateral ventricle, and approximately 4 mm of rightward midline shift. There was associated 

effacement of the ambient cisterns. Additional findings included prominence of the Meckel 

caves and tortuosity of the optic nerves (Figure 3). 

New swelling and hypodensity of the midbrain and pons were also present. In the context of 

severe intracranial hypertension and extensive cerebral edema, these abnormalities were 

considered to reflect severe brainstem involvement and/or secondary brainstem injury (Figure 

4). 

Within hours of this examination, the patient developed bilateral fixed, nonreactive 

mydriasis, raising clinical suspicion of death by neurologic criteria. Given this rapid 

neurological deterioration, decompressive surgery was not pursued. CT angiography was 
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subsequently performed to assess cerebral circulation and demonstrated bilateral absence of 

opacification of the M4 cortical branches of the middle cerebral arteries and the internal 

cerebral veins, consistent with cerebral circulatory arrest (Figure 5). 

DISCUSSION 

HSV encephalitis remains a neurological emergency despite the availability of effective 

antiviral therapy. Contemporary series continue to report substantial mortality and long-term 

neurological disability, and delayed initiation of acyclovir is consistently associated with 

unfavorable outcome [1-3]. The present case is notable both for the diagnostic challenge of its 

early presentation and for its fulminant radiological and clinical progression, beginning with 

an isolated subtle insular abnormality and culminating in extensive bilateral encephalitic 

involvement, severe cerebral edema with intracranial hypertension, and cerebral circulatory 

arrest within less than one week of symptom onset. 

The clinical presentation itself illustrates an important diagnostic consideration. Our patient 

presented with a seizure followed by persistent impairment of consciousness but was afebrile 

and had no other overt clinical features suggesting infection. Although fever is common in 

HSV encephalitis, its absence does not exclude the diagnosis. In a recent prospective 

population-based cohort of adults with HSV-1 encephalitis, only 62% of patients were febrile 

at admission, while altered consciousness was present in the majority [4]. Seizures are also a 

recognized manifestation of HSV central nervous system infection [1,4]. Persistent 

unexplained impairment of consciousness following a seizure should therefore raise the 

possibility of encephalitis even in the absence of fever or other overt infectious features. In 

our patient, the persistence of impaired consciousness prompted consideration of encephalitis 

and cerebrospinal fluid analysis, which established the diagnosis of HSV-1 encephalitis. 

The initial CT further illustrates the diagnostic difficulty of early HSV encephalitis. Loss of 

the insular ribbon, reflecting reduced gray-white matter differentiation at the insular cortex, is 

a well-recognized early sign of cerebral ischemia, while peri-ictal abnormalities may 

similarly produce focal cortical hypoattenuation and swelling [5]. The insula, however, is also 

a characteristic site of HSV encephalitis involvement. In a classic CT series, the most 

characteristic initial abnormality was a unilateral low-density lesion involving the medial 

temporal lobe and/or insular cortex, identified on the initial examination in 10 of 13 patients 

[6]. More recently, MRI literature has emphasized the diagnostic relevance of insular 
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involvement through the “insular knife-cut” sign, defined as a sharp boundary between 

FLAIR hyperintensity of the insular cortex and the basal ganglia. In a 2025 cohort, this sign 

was present on initial MRI in 52.3% of patients with HSV encephalitis and had a specificity 

of 99.3% [7]. This MRI sign should not, however, be directly extrapolated to CT. Although 

insular involvement is therefore well established in HSV encephalitis, a subtle isolated 

insular ribbon abnormality on early CT is not an established specific sign of the disease. In 

the present case, the isolated left insular abnormality initially raised a differential diagnosis 

including early ischemia, a peri-ictal abnormality, and early encephalitic involvement. Its 

subsequent evolution into a characteristic temporolimbic pattern emphasizes that HSV 

encephalitis should remain in the differential diagnosis when an unexplained insular cortical 

abnormality accompanies persistent impairment of consciousness after a seizure, even before 

temporal-lobe abnormalities become apparent. 

The early radiological evolution is also noteworthy. The second CT showed no significant 

progression of the isolated insular abnormality despite persistent impairment of 

consciousness. This initial imaging stability did not predict the subsequent clinical or 

radiological course. By day five, the abnormalities had progressed dramatically and acquired 

a distribution much more characteristic of HSV encephalitis. HSV-1 has a marked 

predilection for the temporal and limbic regions. In a recent clinical series, temporal lobe 

abnormalities were identified in more than 90% of patients, with frequent involvement of the 

insula and frontal lobes [2]. The combination of temporal, insular, parahippocampal, and 

cingulate involvement subsequently observed in our patient therefore followed the 

characteristic anatomical distribution of the disease. Bilateral involvement is well recognized 

but is often asymmetric, as was strikingly demonstrated in this case, with substantially greater 

abnormalities in the left hemisphere [1,2]. 

The progression also extended beyond the classical temporolimbic regions to the frontal 

lobes, basal ganglia, thalamus, and brainstem. Involvement of three or more lobes was 

significantly more frequent among patients with severe neurological outcomes in a recent 

clinical series [2]. The absence of substantial progression on the early repeat CT should 

therefore not provide false reassurance when neurological impairment persists. Likewise, 

persistent or worsening neurological impairment after diagnosis and initiation of treatment 

should prompt consideration of repeat neuroimaging to evaluate for disease progression and 

its complications. 
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Deep gray nuclear and brainstem abnormalities are less characteristic than temporal and 

insular involvement. Although HSV encephalitis can extend beyond the limbic system in 

severe disease, the ponto-mesencephalic abnormalities observed in our patient should be 

interpreted cautiously. Their development occurred concurrently with extensive cerebral 

edema and severe intracranial hypertension. Direct extension of the encephalitic process 

cannot be excluded on CT alone; however, secondary brainstem edema and injury related to 

severe intracranial hypertension may also have contributed. MRI could have provided 

additional characterization of these abnormalities; however, no MRI examination was 

performed. 

The most severe complication in this case was the development of severe cerebral edema. 

Although uncommon, fulminant HSV encephalitis can produce extensive cytotoxic and 

vasogenic edema, hemorrhagic necrosis, and refractory intracranial hypertension [8-10]. 

Importantly, neurological and radiological deterioration may continue after antiviral therapy 

has been initiated. In our patient, antiviral therapy was initiated approximately two days after 

symptom onset, following microbiological confirmation. Despite treatment, neurological and 

radiological deterioration continued, illustrating the potential for rapid progression of HSV 

encephalitis even after antiviral therapy has been initiated. Recent reports continue to 

describe severe or fatal progression despite appropriate acyclovir administration [8]. 

Several reports have described decompressive craniectomy as rescue treatment in patients 

with HSV encephalitis complicated by refractory intracranial hypertension and severe mass 

effect [9,10]. Favorable outcomes have been reported in selected patients, although the 

evidence remains limited to individual cases and small series, and no standardized criteria 

exist for surgical decompression in this setting. In our patient, however, neurological 

deterioration was exceptionally rapid, with bilateral fixed, nonreactive mydriasis developing 

within hours of the CT demonstrating severe cerebral edema and intracranial hypertension. 

Given the resulting clinical suspicion of death by neurologic criteria, decompressive surgery 

was not pursued. 

In our patient, diffuse sulcal and cisternal effacement, ventricular compression, midline shift, 

prominence of the Meckel caves, and optic nerve tortuosity were imaging findings occurring 

in the setting of severe intracranial hypertension. The subsequent demonstration of bilateral 

absence of opacification of the M4 cortical branches of the middle cerebral arteries and 

internal cerebral veins on CT angiography was consistent with cerebral circulatory arrest 



    Open Access                                                                 Original Research Article                                            
 

according to the four-point CT angiography scoring system [11]. Progressive elevation of 

intracranial pressure reduces cerebral perfusion pressure and, when intracranial pressure 

approaches or exceeds mean arterial pressure, may ultimately result in cessation of cerebral 

blood flow and cerebral circulatory arrest [12]. 

This case demonstrates the particular value of serial imaging in fulminant HSV encephalitis. 

The striking progression from a subtle, nonspecific initial abnormality to extensive bilateral 

encephalitic involvement with severe cerebral edema and intracranial hypertension within 

less than one week emphasizes the importance of continued imaging reassessment when 

neurological impairment persists or worsens. 

CONCLUSION 

HSV-1 encephalitis may initially present with subtle and nonspecific CT abnormalities that 

overlap with early ischemic and peri-ictal changes. Although the insula is a recognized site of 

HSV involvement, a subtle isolated insular abnormality on early CT is not specific. In 

patients presenting with seizures and persistent impairment of consciousness, HSV 

encephalitis should remain in the differential diagnosis even in the absence of fever or other 

overt infectious features and before the characteristic temporo-limbic imaging pattern 

becomes apparent. Early radiological stability does not exclude subsequent rapid progression. 

Persistent neurological impairment should prompt continued clinical and imaging 

reassessment, as fulminant HSV encephalitis may progress despite antiviral therapy to 

extensive cerebral edema, severe intracranial hypertension, and ultimately cerebral 

circulatory arrest. 
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FIGURES: 
 

 
 

Figure 1: Initial non-contrast CT showing isolated left insular involvement. 

Axial non-contrast computed tomography (CT) image obtained at initial presentation 

demonstrates loss of gray-white matter differentiation involving the left insular cortex 

(arrow), corresponding to loss of the left insular ribbon. 

 

 
 

Figure 2: Extensive progression of HSV-1 encephalitis on day five. 

Axial (A, B), sagittal (C) and coronal (D) non-contrast CT images obtained on day five 

demonstrate extensive bilateral, markedly left-predominant cortico-subcortical hypodensity 

involving the temporal lobes (yellow arrows) and insulae (orange arrows), with extension to 

the cingulate (blue arrows) and parahippocampal (purple arrows) gyri, and left thalamus 

(green arrow). 
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Figure 3: Imaging findings associated with severe intracranial hypertension. 

Axial non-contrast CT images demonstrate tortuosity of the optic nerves (green arrows) and 

prominence of the Meckel caves (yellow arrows) in the setting of extensive cerebral edema 

and severe intracranial hypertension. 

 

 
 

Figure 4: Ponto-mesencephalic abnormalities during fulminant disease progression. 

Sagittal non-contrast CT image demonstrates swelling and hypodensity involving the 

midbrain and pons (arrowheads). 
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Figure 5: CT angiographic findings of cerebral circulatory arrest. 

CT angiography demonstrates bilateral absence of opacification of the M4 cortical branches 

of the middle cerebral arteries (yellow arrowheads) and of the internal cerebral veins (blue 

arrow), fulfilling the four-point CT angiography criteria for cerebral circulatory arrest. 
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