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as their management is markedly different. Clinicians and 
radiologists taking care of critically ill patients should 
know about this entity and its contrasting features from 
pneumothorax.
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Figure 3: Extrapleural air occupies the space between parietal pleura 
and endothoracic fascia (marked as ‘+’) while pneumothorax occupies 
the space between parietal and visceral pleura (marked as ‘*’)
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ASL perfusion in atypical Japanese 
encephalitis

Dear Editor,
We report an unusual magnetic resonance imaging (MRI) 
appearance of Japanese Encephalitis (JE) that one has to 
be aware of in the appropriate clinical setting. We also 
highlight the role of 3D Arterial spin labelling (ASL) 
perfusion in JE.

A 62‑year‑old male was admitted in emergency department 
at Rajiv Gandhi Government General Hospital, Madras 

Medical College, Chennai, in a disoriented state with 
recurrent new onset seizures and fever. On examination, 
initially patient was restless, later he became drowsy and 
did not respond to oral commands.  MRI was performed 
on 3T MR scanner (SIEMENS SKYRA). Standard Institute 
MRI Brain protocol was done along with 3D ASL Perfusion 
and Contrast study. T2‑weighted images showed 
significant gyral edema in left fronto‑parieto‑temporal 
region and hyperintensity in left caudate, putamen and 
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thalamus [Figure 1A]. T1 Weighted contrast subtracted 
images showed no abnormal enhancing areas in 
brain parenchyma [Figure 1B]. Diffusion weighted 
images (DWI) [Figure 2A] and apparent diffusion 
coefficient (ADC) [Figure 2B] showed restricted diffusion 
in left fronto‑parieto‑temporal region and left deep 
gray matter. ASL perfusion showed relatively increased 
cerebral blood flow (CBF) in left fronto‑parieto‑temporal 
region [Figure 3]. Both serum and cerebrospinal fluid (CSF) 
were positive for JE antibodies [Table 1]. The patient showed 
clinical improvement, becoming conscious, oriented and 
ambulant after appropriate symptomatic management.

Follow‑up MRI taken after 3 weeks showed persistent 
gyra l  FLAIR hyper in tens i t i es  [F igure  4 ]  and 
normalization of ADC values with facilitated diffusion 
in left fronto‑parieto‑temporal region and deep grey 
matter [Figure 5A and B]. ASL perfusion showed 
normalization of CBF [Figure 6].

Japanese encephalitis (JE) is mosquito‑borne flavi‑viral 
endemic encephalitis, the diagnosis of which is based on 
the essential and supportive criteria.[1]

Thalamic lesions on computed tomography (CT) or 
magnetic resonance imaging (MRI) scans in an appropriate 
clinical and epidemiological background is suggestive of 
the diagnosis.

Pathologic changes in the brains of acute JE patients are 
characterized by glial nodules and circumscribed necrolytic 
foci mainly in bilateral thalami, substantia nigra, basal 
ganglia, brain stem, cerebellum, cerebral cortical, and 
white matter[2] and the MRI findings reflect the pathologic 
changes in those areas.[3,4] Among them, the most consistent 
characteristic findings in JE is bilateral thalamic lesions 
with or without hemorrhage on MRI.[4] However, unilateral 
lesions in JE have also been extremely rarely reported.[2]

Our  case  had  uni la tera l  invo lvement  o f  l e f t 
fronto‑parieto‑temporal region and left deep grey matter 

Figure 1 (A and B): (A) T2WI shows significant gyral edema in left 
fronto‑parieto‑temporal region and hyperintensity in left caudate, 
putamen and thalamus. (B) T1 contrast subtracted image shows no 
abnormal enhancing areas in brain parenchyma

A

B

Table 1: Serology report

Age Sex Hospital Sample Investigation Result
62 M RGGGH Blood 

and CSF
HSV Negative

CMV Negative

VZV Equivocal

HBsAg Negative

EBV Negative

JE Serum Positive

JE CSF Positive

Figure 2 (A and B): (A) DWI shows diffusion restriction in left 
fronto‑parieto‑temporal region and left deep grey matter. (B) ADC 
shows diffusion restriction in left fronto‑parieto‑temporal region and 
left deep grey matter

A

B
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(caudate nucleus, putamen and thalamus) showing T2 
hyperintensity with diffusion restriction and increased 
perfusion in ASL.

Acute infarct may be considered as a possibility in view 
of restricted diffusion. However, for such a massive 
hemispherical involvement with diffusion restriction, there 
is no neurological deficit. The pattern also did not conform 
to any particular vascular territory and the MR Angiogram 
showed patent arteries. Although Perfusion deficits occur 
with acute infarcts, post‑ischemic hyper‑perfusion may 
also occur and may reflect loss of autoregulation.[5] It may 
be seen in patients receiving intravenous thrombolysis 
and may be related to ‘luxury perfusion’ as seen on PET 
CBF imaging studies.[5] The perfusion changes are usually 
more heterogeneous appearing in Stroke rather than the 
homogenous pattern seen with Encephalitis. Our case 
has increased perfusion with no neurological deficit, so 
possibility of infarct was considered less likely.

Figure 3: ASL image shows increased cerebral blood flow (CBF) in 
left fronto‑parieto‑temporal region

Figure 4: Fluid Attenuated Inverted Recovery (FLAIR) AXIAL images 
show persistent gyral edema

Figure 5 (A and B): (A) DWI shows facilitated diffusion in left 
fronto‑parieto‑temporal region and deep grey matter. (B) ADC 
shows normalization of ADC values with facilitated diffusion in left 
fronto‑parieto‑temporal region and deep grey matter

A

B

Figure 6: ASL image shows normalization of perfusion with decreased 
cerebral blood flow (CBF) in left fronto‑parieto‑temporal region and 
deep grey matter
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Hyper perfusion in acute encephalitis is known to occur, as 
previously reported in ASL perfusion studies.[6] Knowledge 
of CBF disturbances in Japanese encephalitis is limited. We 
highlight the utility of 3D ASL perfusion as a biomarker of 
disease activity in this particular case. It can not only be 
used for identifying early changes but also for follow‑up 
as demonstrated.

99mTc‑hexamethylpropyleneamine oxime (HMPAO) 
SPECT has been used earlier in JE evaluation. In early 
stages, it showed a significant increase of HMPAO 
uptake and in follow‑up revealed decreased uptake,[7] 
similar to the perfusion abnormality in our case. Similar 
changes with hypoperfusion in subacute or chronic cases 
in SPECT imaging have also been reported.[8] However, 
ASL perfusion is a robust tool with added advantage of 
no contrast being and no radiation, compared to SPECT 
and can be part of MRI protocol in Encephalitis imaging, 
if available.[9]

We have highlighted the utility of 3D ASL perfusion as a 
biomarker of disease activity in this particular case. It can 
not only be used for identifying early changes but also for 
follow‑up as demonstrated. To our knowledge, no reports 
of ASL Perfusion being used to follow‑up JE patients have 
been found.
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