
Annals of Indian Academy of Neurology, January-March 2016, Vol 19, Issue 1

also seen in bilateral thalami, hypothalami, and hippocampi. 
T2/FLAIR hyperintensities were also seen in cervical cord. 
The involved regions showed low signal intensity on 
T1-weighted (T1W) imaging. Diffusion-weighted (DW) 
imaging revealed a mild increase in the apparent diffusion 
coefficients (ADCs) in the involved regions. No evidence of 
blooming was seen in these areas. There was a subtle mass 
effect with effacement of the aqueduct and third ventricle. 
The basal ganglia and cortical gray matter and white matter 
showed normal signal intensity. The findings were consistent 
with those described in prior reports of rabies encephalitis 
[Figures 1-5].

Blood glucose, serum electrolytes, renal function tests, and liver 
function tests were found to be within normal limits.

The neurological status of the patient continued to deteriorate. 
After 3 days, the child expired. Considering the characteristic 
clinical presentation and rapid progression of the illness 
to death, laboratory confirmation of the disease was not 
obtained.

Case 2
An 8-years-old male child presented in pediatric emergency 
with 5 days history of fever, altered sensorium, episodes of 
abnormal body movements, and agitation. Child had history of 
dog bite on face about 18 days back prior to admission, but he 
did not take any vaccination for that. He also showed features 
of aerophobia and hydrophobia. On physical examination, 
he showed increased muscular tone in all four limbs, with 
hyperreflexia. No positive meningeal signs were present. 

Introduction

Rabies has long been thought to be an invariably fatal disease 
with few reports of survival being available. Because of 
the fulminant course of the disease, imaging is mostly not 
possible in these patients. Even though rabies is definitively 
confirmed by the isolation of virus from biological samples 
or detection of the rabies antigen or antibodies, diagnosis is 
essentially clinical and magnetic resonance imaging (MRI) 
brain can be used as one of the modalities of investigation 
for the early detection of rabies and for distinguishing it from 
other encephalitis.

Case Report

Case 1
A 5-year-old male child was bitten on the hands and face by a 
dog. Three doses of the antirabies vaccine were administered. 
One month after the bite, he presented with prodromal 
symptoms in the form of fever and malaise followed by altered 
sensorium, drowsiness, and irrelevant talking. On physical 
examination, he showed increased muscular tone in all four 
limbs, with hyperreflexia. Extensor plantar responses were seen 
bilaterally. No signs of meningitis were seen.

To rule out other causes of neurological deficits, MRI brain 
was done. On the 6thday after the onset of symptoms, MRI 
brain was performed on a 1.5-Tesla scanner (Magnetom 
Avanto 18 channel 1.5 Tesla by Siemens India Pvt Limited), 
which revealed ill defined T2/fluid-attenuated inversion 
recovery (FLAIR) hyperintense lesions involving the dorsal 
aspect of the medulla, pontine tegmentum, periaqueductal 
gray matter, collicular plate, as well as the central white 
matter of the midbrain. Foci of hyperintense signal were 
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Routine renal function tests and liver function tests were 
normal.

MRI brain performed on 1st day of admission revealed ill-
defined T2/FLAIR hyperintense lesions involving [Figures 
6-10] the dorsal aspect of the medulla, pons, periaqueductal 
gray matter, collicular plate, as well as the central white matter 
of the midbrain, superior and inferior cerebellar peduncles, 
bilateral thalami, hypothalami, and hippocampi. In addition 
to these findings, in this patient bilaterally symmetrical 
abnormal T2/FLAIR signal was also seen in basal ganglia 
and subtle gyriform hyperintensity was seen in cortex in 
left temporoparietal region with blurring of cortex and 
white matter junction. And like previous case, T2/FLAIR 
hyperintensities were also seen in cervical cord as well. The 
involved regions showed again low signal intensity on T1W 
imaging. DW imaging revealed a mild increase in the ADCs 
in the involved regions. No evidence of blooming was seen 
in these areas. There was a subtle mass effect with effacement 
of the aqueduct and third ventricle. The cortical gray matter 
and white matter showed normal signal intensity.

So, findings were same as previous case plus there was 
symmetrical basal ganglia involvement and involvement of 
left parietooocipital cortex.

There was rapid progression of symptoms and child died 
within 3 days of admission.

Discussion

Rabies encephalitis is one of the oldest and deadliest 
communicable diseases known to man.[1] It continues to be a 
serious health hazard in several parts of the world including 
India, where it is endemic, and is responsible for 20,565 deaths 
per year.[2] Rabies is caused by neurotropic ribonucleic acid 
(RNA) viruses.[3] Transmission of the disease is mostly through 
the bite of dogs, through inhalation in bat-infested caves, and 
in laboratory settings and in rare instances, there is human-
to-human transmission.[4] Human rabies presents in two 
forms: Encephalitic and paralytic. These forms are analogous 
to the furious and dumb type of rabies seen in dogs.[1] The 
‘encephalitic form’ is more common and is characterized 
initially by hyperactivity, which soon progresses to episodes 
of fluctuating consciousness. Phobic spasms, aerophobia, and 
hydrophobia; triggered by puffs of air and sounds or even the 
mention of water are the hallmark of this form of the disease.[4] 
Paralytic rabies accounts for 20% of rabies.[1]

Owing to the characteristic clinical presentation and the 
difficulty in handling the agitated patient, imaging studies are 
rarely performed.[4] However, imaging of the brain may be used 
as one of the modalities of investigation for the early detection 
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Figure 1: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving the dorsal pons (1a and b)

a b

Figure 2: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving most of the midbrain, hypothalami, hippocampi 
(2a and b)
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Figure 3: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving bilateral thalami (3a and b)

Figure 4: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving dorsal medulla (4a)
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of rabies and for differentiating it from other encephalitis.[5] 
Computed tomography (CT) findings of rabies encephalitis 
include bilateral symmetric, nonenhancing hypodense lesions 
involving the basal ganglia. Other regions of the brain involved 
by rabies encephalitis such as brainstem and hypothalamus are 

poorly visualized by CT scan.[1] MRI findings in encephalitic 
form and paralytic form show ill-defined hyperintense lesions 
in the brainstem involving the dorsal aspect of the medulla, 
pontine tegmentum, periaqueductal gray matter, collicular 
plate, as well as the central white matter of the midbrain, 

Figure 10: T2 Sagittal scan showed hyperintense signal involving 
midbrain, pontine tegmentum, dorsal medulla and cervical cord 
with cord expansion

Figure 5: T2 Sagittal scan (5a) showed hyperintense signal 
involving midbrain, pontine tegmentum, dorsal medulla and 
cervical cord with cord expansion

a b

Figure 6: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving the bilateral basal ganglia, thalami and cortex in 
left parieto occipital region with blurring of grey white matter 
junction (6a and 6b)

a b

Figure 7: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving most of the midbrain, hypothalami, hippocampi (7a and b)

a b

Figure 8: Case 2: Axial T2/FLAIR MR images show hyperintense 
signal involving dorsal pons

a b

Figure 9: Axial T2/FLAIR MRI images reveal hyperintense lesions 
involving dorsal medulla
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deep and cortical gray matter, deep and subcortical white 
matter, hippocampi, medial aspects of the thalami, and in the 
hypothalamus on both sides of midline on T2W imaging.[3,4] 
In our cases also, all the findings were same on T2W imaging. 
In addition, T2 hyperintensity were also seen in the bilateral 
basal ganglia and left temporopareital cortex in case no.2. 
There is also role of DW/ADC maps which show increased 
diffusion in rabies encephalitis.[4] However, there are few case 
reports which show that diffusion restriction can also be seen 
in involved areas.[5] In our cases also increased diffusion was 
seen on DW/ADC mapping.

MRI findings in paralytic rabies can show hyperintense signal 
in medulla extending to cervical cord associated with cord 
expansion.[2] Both the paralytic and encephalitic forms of the 
disease have been reported to have similar distribution of 
signal changes on MRI.[3] Contrast-enhanced studies do not 
reveal enhancement of these structures in the early phase, 
while mild-to-moderate enhancement of the hypothalamus, 
brainstem, and gray matter of the cord may be seen when the 
patient becomes comatose. The brachial plexus is an exception 
and can show enhancement in the early prodromal phase of the 
disease.[3] Immunohistochemistry shows that there is maximum 
concentration of Negri bodies and rabies virus antigen in 
distribution of signal changes.[6] There has been recent report 
on rabies encephalitis in which there was involvement of deep 
white matter and corpus callosum.[7]

Differentials of rabies encephalitis include Japanese B 
encephalitis and other viral encephalitides, however 
the predilection of rabies for the brainstem, thalami and 
hippocampi; the absence of hemorrhages and the absence of 
enhancement during the acute phase of the disease may help 
in differentiating it from Japanese B encephalitis and other 
viral encephalitides. Other important differentials of rabies 
encephalitis are ischemic encephalitis and mitochondrial 

diseases. Differentiation can be made by DW images as rabies 
encephalitis does not show restriction as compared to these 
entities which show diffusion restriction.[4]

It is difficult to differentiate paralytic form of rabies from 
Guillian-Barre syndrome and myelitis in which there is 
involvement of spinal cord, but typical history of dog bite and 
rapid progression of disease helps differentiate them.

So we conclude that though rabies encephalitis has classical 
clinical features, MRI is the imaging of choice for its early 
diagnosis and it helps to differentiate rabies encephalitis from 
other encephalitis. Early diagnosis of rabies does not have 
any impact on patient prognosis, but it does enable prompt 
institution of public health measures.
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