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Pantothenate Kinase-Associated Neurodegeneration in Japan: A Survey of Child Neurology Specialists

Makoto FUNATSUKA, Yasushi ITOH, Mutsuki SHIODA and Makiko OSAWA
Department of Pediatrics, Tokyo Women's Medical University School of Medicine

Pantothenate kinase-associated neurodegeneration (PKAN) is a rare autosomal recessive inherited disease.
A survey of its epidemiology in Japan has not been conducted until now.

As a part of the research supported by the Health Labour Sciences Research Grant, a questionnaire was
sent to 1,026 child neurology specialists. This survey was approved by the institutional review board of the prin-
cipal investigator’s institute.

Of the 1,026 specialists, 152 replied (response rate, 14.8%); of which, 20 had practical experience of managing
PKAN or associated diseases (13.2%). The total number of PKAN cases was 13 (10 classical and 3 atypical); 5 of
them were diagnosed by genetic testing, which yielded varying results suggesting the lack of a definite hotspot
for this disease. The number of associated diseases was 11, and 5 cases had infantile neuroaxonal dystrophy. Bi-
lateral deep brain stimulation of the internal globus pallidus was performed for 4 PKAN cases. A familial cluster
was found in 2 families with PKAN. Neurosurgery was performed in 40% PKAN cases, indicating its intractable

nature.

Although our response rate was very low, our data can be combined with those of surveys conducted by

other societies in order to understand the epidemiology of this rare disease.

Key Words: pantothenate kinase-associated neurodegeneration (PKAN), epidemiologic survey, child neurology

specialists, infantile neuroaxonal dystrophy, deep brain stimulation
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Table 1 Features of pantothenate kinase-associated neurodegeneration (PKAN) and associated diseases

Clinical features

MRI findings

. Inheri- Age
Disease tance Gene at onset
NBIA1 Classical PKAN AR PANK2 <6 yrs
NBIA1 Atypical PKAN AR PANK2 mean 14 yrs
(1-28 yrs)
NBIAZ2a Classical INAD AR PLA2G6 meanl yr
(0.5-2.5 yrs)
NBIA2b Atypical INAD AR PLA2G6 mean 44 yrs

(1.56.5 yrs)

NBIA3 Neuroferritinopathy AR FTL  mean 39 yrs

(13-63 yrs)

NBIA4 Aceruloplasminemia AR CP mean 51 yrs

(16-72 yrs)

FAHN AR FAZH 3-11 yrs

gait problems, dystonia, spastic-
ity, retinopathy

speech problems (paraphasia/
dysarthria), dystonia, spasticity,
dementia, psychiatric problems

psychomotor retardation, trun-
cal hypotonia, dystonia, spastici-
ty, cerebellar ataxia, epilepsy
social regression, ataxia, speech
delay

normal cognition, chorea, dysto-
nia

dementia, retinopathy, cerebel-
lar ataxia

mental retardation, dystonia,
pyramidal tract sign, ataxia, oc-
ular sign (optic nerve atrophy,
oculomotor problems), epilepsy

Eye-of-the tiger sign; iron accu-
mulation in the globus pallidus
and substantia nigra
Eye-of-the tiger sign; iron accu-
mulation in the globus pallidus
and substantia nigra

Iron accumulation restricted to
the globus pallidus and substan-
tia nigra; cerebellar atrophy

Iron accumulation restricted to
the globus pallidus and substan-
tia nigra; cerebellar atrophy

Iron accumulation in the basal
ganglia, cerebellum, and cere-
bral cortex; cavitation of the pu-
tamen and caudate

Iron accumulation in the basal
ganglia, cerebellum, and cere-
bral cortex

Iron accumulation in the globus
pallidus; cortical, cerebellar, and
brainstem atrophy

NBIA: neurodegeneration with brain iron accumulation, PANK2: pantothenate kinase 2, yr: year, MRI: magnetic resonance imaging,
PLAZ2G6: phospholipase A2 group 6, INAD: infantile neuroaxonal dystrophy, FTL: ferritin light chain, CP: ceruloplasmin, FAHN: fat-
ty acid hydroxylase-associated neurodegeneration, FA2H: fatty acid 2-hydroxylase
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Table 2 Results for PKAN (classical)

Age . . Neurosurgical Age at onset EOT MRI
[ Sex Mutation Survival treatment (v1) (T2)
1 8 m 723-726del/Q259P O 1 O
2 11 m A382V homo O DBS (both IGP) 1 Only high
3 14 m O DBS (both IGP) 4 O
4 8 m Y251D homo X Bilateral pallidotomy 2 O

7 6 m X

8 16 f 691-694del

9 13 m X
10 33 f 693-696del/? O

O00O0

PKAN: pantothenate kinase-associated neurodegeneration, yr: year, EOT: eye-of-the tiger sign, DBS: deep brain
stimulation, IGP: internal globus pallidus, MRI: magnetic resonance imaging, The shading indicates that the pa-

tients were siblings

Table 3 Results for PKAN (atypical)

Age
(vr)

Sex Mutation Survival

Neurosurgical

Age at onset EOT MRI
treatment (yr) (T2)

3 40 f ©)

24 Only low

PKAN: pantothenate kinase-associated neurodegeneration, yr: year, EOT: eye-of-the tiger sign,
DBS: deep brain stimulation, MRI: magnetic resonance imaging, IGP: internal globus pallidus, The

shading indicates that the patients were siblings

Table 4 Results for associated diseases

Age
(yr)

Sex Survival (y7)

Age at onset

MRI

Complication T2 low

Diagnosis

3 6 f X 1
4 32 f X 2
5 11 f O 0 (9 mo)
6 7 m O 1
7 7 f O 1
8 3 m O 1
9 18 f O 1
10 50 f O 1
11 17 m O 15

INAD biopsy Cerebellar sign X
INAD biopsy Cerebellar sign O
INAD biopsy Cerebellar sign O
INAD Cerebellar sign
INAD Cerebellar sign
Other X
Other X
Other O
Other X

yr: year, MRI: magnetic resonance imaging, mo: month, FAHN: fatty acid hydroxylase-associated
neurodegeneration, S/0: suspect of, INAD: infantile neuroaxonal dystrophy, The shading indicates

that the patients were siblings
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