
  
Annals of Indian Academy of NeurologyAnnals of Indian Academy of Neurology
 
Annals of Indian Academy of Neurology
AIAN

Indexed with EMBASE and Science Citation Index (E)

Official Publication of Indian Academy of Neurology

 

Volume 24  •  Issue 4  •   July-August 2021

ISSN  0972-2327

 
www.annalsofian.org

Spine 7.5 mm

Annals of Indian Academy of Neurology impact factor 0.905

A
n

n
a
ls

 o
f In

d
ia

n
 A

c
a
d

e
m

y
 o

f N
e
u

ro
lo

g
y

 ●
 V

o
lu

m
e
 2

4
 ●

 Issu
e
 4

 ●
  J

u
ly

-A
u

g
u

s
t  2

0
2
1
 ●

 P
a
g
e
s ****-****

EDITORIAL

Inspired by Prof Ashok Panagaria, 'Man in Merc' p-467

Vinay Goyal, Chanchal Goyal

EDITORIAL COMMENTARY

Evaluation of Multiple System Atrophy Subtypes with 
FDG-PET p-468

Kurt Jellinger

Commentary on END-IT Score p-469

Pradeep Pankajakshan Nair

AIAN REVIEWS

Emerging Role of the Ketogenic Dietary Therapies 
beyond Epilepsy in Child Neurology p-470

Dipti Kapoor, Divyani Garg, Suvasini Sharma

Critical Appraisal of a Machine Learning 
Paper: A Guide for the Neurologist p-481

Pulikottil W. Vinny, Rahul Garg, MV Padma Srivastava, Vivek Lal, 
Venugoapalan Y. Vishnu

ORIGINAL ARTICLES

Comprehensive Functional Evaluation of the 
Spectrum of Multi-System Atrophy with 
18F-FDG PET/CT and 99mTc TRODAT-1 
SPECT: 5 Year's Experience from a Tertiary 
Care Center p-490

Nikhil Seniaray, Ritu Verma, Rajeev Ranjan, Ethel Belho, 
Harsh Mahajan

Role of Interictal Arterial Spin Labeling Magnetic 
Resonance Perfusion in Mesial Temporal 
Lobe Epilepsy p-495

Ashima Mittal, Devinder Pal Singh Dhanota, Kavita Saggar, 
Gagandeep Singh, Archana Ahluwalia

Medication Adherence in Indian Epilepsy Patients p-501

Shrawan Kumar, Mamta Bhushan Singh, Amit Kumar, 
M V Padma Srivastava, Vinay Goyal

Alteration of Mitochondrial Function in Oxidative 
Stress in Parkinsonian Neurodegeneration: A  
Cross-Sectional Study p-506

Rizwana Qadri, Vinay Goyal, Madhuri Behari, 
Arulselvi Subramanian, Sudip Kumar Datta, 
Asok Kumar Mukhopadhyay

Clinical Evaluation of Decompressive Craniectomy 
in Malignant Middle Cerebral Artery Infarction 
using 3D Area and Volume Calculations p-513

Serkan Kitiş, Serdar Çevik, Kevser B. Köse, Arzu Baygül, 
Serhat Cömert, Ülkün Ü. Ünsal, Meliha G. Papaker

Anteroposterior Stability: A Determinant of Gait 
Dysfunction and Falls in Spinocerebellar Ataxia p-518

V S. Ganapathy, Tittu T. James, Mariamma Philip, 
Nitish Kamble, Amitabh Bhattacharya, Pradnya Dhargave, 
Pramod Kumar Pal

High-Resolution Vessel Wall Imaging in Primary 
Angiitis of Central Nervous System p-524

Soumya Sundaram, Naveen Kumar P, Dev Prakash Sharma, 
Chandrasekharan Kesavadas, Sapna Erat Sreedharan, 
Arun Prasad B, Sylaja PN

Electrophysiological Evaluation of Audiovestibular 
Pathway Dysfunction in Parkinson's Disease 
and Its Correlates: A Case Control Study p-531

Nikith Ampar, Anish Mehta, Rohan R. Mahale, 
Mahendra Javali, Pradeep R, Purushottam Acharya, 
Rangasetty Srinivasa

Teleneurorehabilitation Among Person with 
Parkinson's Disease in India: The Initial 
Experience and Barriers to Implementation p-536

Divyani Garg, Ritu Majumdar, Sonal Chauhan, Ravi Preenja, 
Jasmine Parihar, Alvee Saluja, Rajinder K. Dhamija

Comparison of Five Different Electrophysiological 
Criteria for Childhood Guillain Barre Syndrome p-542

Ananthanarayanan Kasinathan, Arushi G. Saini, 
Renu Suthar, Lokesh Saini, Jitendra K. Sahu, Pratibha Singhi,
 Sunit Singhi, Naveen Sankhyan

Genotype-Phenotype Correlation of the 
Childhood-Onset Bethlem Myopathy in the 
Mediterranean Region of Turkey p-547

Muhammet G. Kutluk, Naz Kadem, Omer Bektas, 
Nadide C. Randa, Gökcen O. Tuncer, Pelin Albayrak, 
Tuba Eminoglu, Serap T. Teber

and more...

The Association of Myositis Specific Antibodies in Patients with Inflammatory Myositis: Preliminary Data in Indian Patients p-552

Natasha Vijay Negalur, Gayatri G. Ekbote, Dhiren N. Raval, Dhaval V. Tanna, Wasim S. Kazi, Muzaffar A. Bindroo, Durgarao J. Yadavalli, Rajiva Gupta

Relationship between Cerebral Perfusion on Arterial Spin Labeling (ASL) MRI with Brain Volumetry and Cognitive Performance in Mild Cognitive 
Impairment and Dementia due to Alzheimer's Disease p-559

Shania Soman, Sheelakumari Raghavan, Rajesh PG, Ravi Prasad Varma, Nandini Mohanan, Sushama S. Ramachandran, Bejoy Thomas, Chandrasekharan Kesavadas, Ramshekhar N. 
Menon

Neurosyphilis, A True Chameleon of Neurology p-566

Shripad S Pujari, Rahul V Kulkarni, Dhananjay Duberkar, Satish Nirhale, Dattatraya Nadgir, Pramod Dhonde, Tejas Sakale, Prafulla Shembalkar, Chandrashekhar Meshram

Transient Ischemic Attack (TIA) Incidence with Geographic Information Systems (GIS) Mapping for Stroke Prevention Interventions p-573

Cynthia Felix, Paramdeep Kaur, Ivy A. Sebastian, Gagandeep Singh, Monika Singla, Shavinder Singh, Clarence J. Samuel, Shweta J. Verma, Jeyaraj D. Pandian

Early Post-Stroke Seizures in Acute Ischemic Stroke: A Prospective Cohort Study p-580

Ayush Agarwal, Jyoti Sharma, M.V. Padma Srivastava, Rohit Bhatia, Mamta Bhushan Singh, Anu Gupta, Awadh K. Pandit, Rajesh Singh, Roopa Rajan,Sadanand Dwivedi, Ashish 
Upadhyay, Ajay Garg, Venugopalan Y. Vishnu



Letters to the Editor

 Annals of Indian Academy of Neurology  ¦  Volume 24  ¦  Issue 4  ¦  July-August 2021612

Address for correspondence: Dr. Laxmi Khanna, 
 Department of Neurophysiology, Sir Ganga Ram Hospital, 

 New Delhi ‑ 10060, India.  
E‑mail: laxmikhanna@hotmail.com

References
1.	 Ashwal  S, Michelson  D, Plawner  L, Dobyns WB; Quality Standards 

Subcommittee of the American Academy of Neurology and the Practice 
Committee of the Child Neurology Society. Practice parameter: 
Evaluation of the child with microcephaly (an evidence based review): 
Report of the quality standards subcommittee of the American Academy 
of Neurology and the Practice Committee of the Child Neurology 
Society. Neurology 73;2009:887‑96.

2.	 Woods CG. Human microcephaly. Curr Opin Neurobiol 2004;14:112‑7.
3.	 Woods  CG, Bond  J, Enrad  W. Autosomal recessive primary 

microcephaly: A review of clinical, molecular and evolutionary findings. 
Am J Hum Genet 2005;76:717‑28.

4.	 Mahmood  S, Ahmad  W, Hassan  MJ. Autosomal recessive primary 
microcephaly  (MCPH): Clinical manifestations, genetic heterogeneity 
and mutation continuum. Orphanet J Rare Dis 2011;6:39.

5.	 Cherkaoui Jaouad I, Zrhidri A, Jdioui W, Lyahyai J, Raymond L, Egéa G, 
et al. A novel non sense mutation in WDR62 causes autosomal recessive 
primary microcephaly: A case report. BMC Med Genet 2018;19:118.

6.	 Nardello  R, Fontana  A, Antona  V, Beninati  A, Mangano  GD, 
Stallone  MC, et  al. A  novel mutation of WDR62 gene associated 
with severe phenotype including infantile spasm, microcephaly and 
intellectual disability. Brain Dev 2018;40:58‑64.

7.	 Hrachovy  RA, Frost JD Jr. Infantile spasms. Cleve Clin J Med 
1989;56(Suppl Pt 1):S10‑6; discussion S40‑2.

8.	 Iype  M, Kunju  PA, Saradakutty  G, Mohan  D, Khan  SA. The early 
electroclinical manifestations of infantile spasms: A video EEG study. 
Ann Indian Acad Neurol 2016;19:52‑7.

9.	 Naseer  MI, Rasool  M, Sogaty  S, Chaudhary  RA, Mansour  HM, 
Chaudhary  AG, et  al. A  novel WDR62 mutation causes primary 
microcephaly in a large consanguineous Saudi family. Ann Saudi Med 
2017;37:148‑53.

Progressive Multifocal Leukoencephalopathy as the Initial 
Presentation in an Apparently Healthy Child

Dear Sir,

Progressive multifocal leukoencephalopathy (PML) is a rare 
demyelinating disorder of central nervous system caused 
by reactivation of JC polyomavirus in immune‑suppressed 
states. It is usually seen in individuals with HIV infection, 
hematological malignancies, post‑transplant recipients, and 
secondary to use of immunomodulators drugs.[1] PML is 
extremely rare in children due to the low seroprevalence of 
JC virus in the young.[2] Usually, it is seen in children with 
diagnosed HIV infection.[3] We report a rare occurrence of 
PML as the presenting feature of HIV infection in a child. 
A 10‑year‑old previously normal boy presented with a history 
of horizontal double vision on looking toward right since 1 
month. A week later, he developed difficulty in walking with 
frequent falls and weakness in right upper limb. His parents 
also reported poor concentration, hyperactivity, and decline in 
school performance. There was no history of seizures, vision or 
hearing impairment, abnormal movements, sensory loss, and 
bladder or bowel involvement. There was no preceding history 
of fever, headache, vomiting, rash, or head trauma. He had been 
adopted at 3 months of age. The birth and perinatal details were 
unknown. His biological mother had expired 1 month after 
delivering the child. His developmental milestones had been 
age appropriate and was apparently well till the current illness.

Examination revealed an alert, thin built boy, with stable vitals 
and weight 18 Kg (<‑3 SD), height 120 cm (<‑3 SD), and BMI 
12.5  (<‑3 SD). Neurological examination revealed reduced 
attention span but preserved recent and remote memory 
with cerebellar dysarthria. He had right lateral rectus palsy 

with normal fundus examination. His gait was ataxic with 
hypotonia of all four limbs. Cerebellar signs were positive 
bilaterally (right > left). Rest of the examination revealed no 
abnormalities.

Investigations showed normal hemogram and routine 
biochemical profile. MRI brain revealed ill‑defined asymmetric 
hyperintense signal changes involving the medial aspect of 
bilateral cerebellar hemispheres  (right  >  left), vermis, and 
middle cerebellar peduncles without mass effect or contrast 
enhancement  [Figure  1]. Based on the MRI findings, the 
possibilities of inflammatory demyelination or PML were 
considered. CSF study showed normal cells and protein 
with absence of oligoclonal bands. The serology for 
anti‑neuromyelitis optica (NMO) aquaporin 4 and anti‑myelin 
oligodendrocyte glycoprotein (MOG) antibody was negative. 
The HIV antibody test was reactive with HIV Virus RNA 
level of 64365 copies/mL and CD4 T cell count of 28 cells/µL 
(ref range: 423–1724 cells/µL). Parental HIV testing was 
nonreactive. The CSF tested positive for JC virus by PCR 
testing. A detailed review for risk factors did not reveal any 
history of unsafe injections, intravenous drug abuse, blood 
transfusions, or sexual abuse.

The child was diagnosed as having HIV infection with 
acquired immunodeficiency syndrome  (AIDS) with 
PML. He was started on highly active antiretroviral 
therapy (HAART) along with supportive care. He continued 
to worsen after starting HAART with deteriorating 
gait, speech, and swallowing difficulties and ultimately 
became nonambulatory over next 6 weeks. In view of the 
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clinical worsening, a possibility of immune reconstitution 
inflammatory syndrome (IRIS) was considered. However, 
the repeat CD4 counts were found to be low (35 cells/µL). 
Repeat MRI showed progression of the cerebellar lesion 
extending into the brainstem without contrast enhancement. 
Hence, the progression of disease was confirmed and he 
was continued on HAART with supportive care without 
steroids. On follow‑up after 6 months, child showed mild 
improvement; he was able to recognize parents, chew and 
swallow food, able to sit with support. CD4 count was still 
low (37 cells/µL). He continues to be in follow‑up.

PML is an AIDS‑defining condition in children infected 
with HIV. Reactivation of the latent JC polyomavirus causes 
selective destruction of oligodendrocytes leading to the 
progressive demyelination of the central nervous system. 
About 3%–4% of adults with HIV are affected by the PML, 
with 50% mortality in the affected patients.[4] HIV/AIDS is the 
most common risk factor for PML. In children, only 31 cases 
of PML have been reported so far, out of which two‑third cases 
are secondary to HIV infection.[3,5]

The clinical features of PML include limb paresis, speech 
abnormality, ataxia, cognitive deficits, and ophthalmoparesis; 
seizures are rare.[4] Radiologically, there are single or multifocal 
white matter lesions which affect the parieto‑occipital 
white matter, corpus callosum, cerebellar hemisphere, 
middle cerebellar peduncles, and brainstem with sparing of 
periventricular white matter. Basal ganglia involvement is 
seen in up to 50% of patients. Spinal cord and optic nerve 
involvement is extremely rare in PML and usually points 
toward immune‑mediated demyelination. Classically, there 
is no mass effect or contrast enhancement; however, contrast 
enhancement can occur with immune reconstitution on 
HAART therapy.[6] Our case had isolated cerebellar lesion 
which was more favorable of PML than acute demyelination. 

The diagnosis was confirmed by the presence of JC virus 
DNA in CSF.[1]

In most pediatric PML cases associated with HIV, the 
children already have diagnosed HIV/AIDS. PML occurring 
as the presenting feature of HIV has only been reported 
in 4 children till date.[5,7‑9] Similar to our case, all these 
four children had been apparently healthy and presented 
with subacute onset of limb paresis. All these four had 
documented perinatal transmission. The CD4 count in all 
of these children was extremely low (<20 cells/µL) except 
one. Three out of these four died, and no information was 
available for the fourth.[5]

In our patient too, the likely mode of HIV acquisition was 
perinatal. He was apparently healthy till presentation without 
any history of prior hospital admissions, recurrent OPD 
visits for minor ailments or any chronic disease prior to this. 
However, he had severe malnutrition at outset with no other 
clinical pointers of HIV/AIDS, hence, was not suspected for 
the same at the outset.

PML is a devastating disease with no specific treatment except 
the restoration of cell‑mediated immunity by antiretroviral 
therapy. Recent study in adults has reported one‑year survival 
of 60% in HIV associated PML.[10] However, in children, only 
25% survival has been reported with significant sequelae.[3] 
Our patient case showed initial clinical deterioration due to 
disease progression and later stabilization might be due to 
HAART therapy and supportive care. To conclude, PML 
must be considered as a strong differential in presence of 
any subacute focal neurological deficit with characteristic 
neuroimaging abnormality even when the child appears 
apparently healthy.
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Spinocerebellar Ataxia Type 12 with an Atypical Ethnicity: 
A Report of 2 Families

Sir,
Spinocerebellar ataxia type‑12  (SCA12) is an autosomal 
dominant cerebellar ataxia  (ADCA) which occurs due to a 
CAG triple repeat expansion in the gene encoding protein 
phosphatase‑2 regulatory subunit‑Bβ  (PPP2R2B).[1,2] It was 
first reported in an American family of German descent.[3] 
The prevalence of SCA12 outside of India is low and has been 
described from United states of America,[3] China,[4] France,[5] 
Italy,[6] and Singapore.[7] Cases reported so far from India 
predominantly belong to an endogamous ethnic group which 
originates from north India.[1,2] We report three cases from 
two families of SCA12 from a different ethnicity, originating 
from South India.

Family‑1
A 45‑year‑old female  [Figure  1, III‑2] presented with an 
eight‑year history of chronic progressive tremulousness of 
bilateral upper limbs (UL), which was predominantly postural, 
worse during activity, less at rest and absent during sleep. 
Additionally, slurring of speech and imbalance while walking 
was noted for three years prior to presentation. She was 
ambulant and independent for activities of daily living (ADL) 
at the time of presentation. Multiple members of her family 
were affected with a similar illness [Figure 1]. There was no 
other significant history.

On examination, she had normal cognition, horizontal 
gaze‑evoked nystagmus, saccadic pursuit, ocular dysmetria 
and ataxic speech. There was bilateral UL postural tremor, 
with an intentional component. Additionally, there was tremor 
of head, voice and tongue, with truncal titubation. She had 
appendicular and axial cerebellar ataxia, and her International 
Co‑operative ataxia rating scale (ICARS) score was 51/100. 
Rest of her neurological examination was normal.

A 38‑year‑old female  [Figure 1, III‑6], the younger sibling 
of case‑1, presented with a similar history of postural and 

action predominant tremulousness of bilateral UL and head 
for the past seven years and mild slurring of speech with 
imbalance while walking for three years. At presentation, 
she was ambulant and independent for her ADLs. Apart from 
the positive family history, there was no other significant 
history [Figure 1]. Examination findings were identical to case 
1 with an ICARS score of 53/100.

Magnetic resonance imaging (MRI) of brain showed diffuse 
cerebellar atrophy in both the cases. In view of the chronic 
progressive ADCA, genetic testing in the form of SCA panel 
by fragment analysis was performed for SCA1, 2, 3, 6, 7, 12, 
17 in case‑1. A heterozygous expanded CAG repeat length 
of 64 repeats (Normal range 4‑32) with 13 repeats in minor 
allele was noted in PPP2R2B gene confirming the diagnosis of 
SCA12. Testing for SCA12 in case‑2 revealed a heterozygous 
expanded repeat length of 65 repeats with minor allele carrying 
nine repeats. Their family belonged to an ethnicity originating 
from Karnataka, which is in the southern part of India. The 
family was counselled regarding the illness and was managed 
with symptomatic treatment.

Family‑2
A 63‑year‑old female  [Figure  2, III‑7], presented with a 
five‑year history of action predominant tremulousness 
of UL. There was history of mild slurring of speech and 
imbalance while walking for two years. At presentation 
she was ambulant and independent for ADLs. There was 
history of a similar illness in her family  [Figure  2]. She 
was a diabetic and hypertensive, and there was no other 
relevant medical history. Video was taken after written 
informed consent.

On examination [Video 1], she had normal cognition, saccadic 
pursuit, ocular dysmetria and ataxic speech. There was mild 
postural tremor with intentional component in bilateral UL. 
Both appendicular and axial cerebellar ataxia was noted with 
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