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Classic late infantile neuronal ceroid
lipofuscinosis in a Chinese patient
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Neuronal ceroid lipofuscinoses are a group of rare neurodegenerative
disorders that are characterised by an accumulation of autofluorescent
lipopigments in neurons and extraneuronal tissues. We report on a
4-year-old boy who presented with an acute onset of seizures followed
by rapid psychomotor deterioration, ataxia, and visual failure. Photic
stimulation at 1 to 3 Hz elicited discrete spike and wave discharges in
the electroencephalogram, which were diminished at a higher frequency
of stimulation. The electroretinogram was extinct. Magnetic resonance
imaging of the brain showed generalised cerebral and cerebellar atrophy.
Electron microscopic examination of lymphocytes and samples of
muscle and skin revealed characteristic curvilinear inclusion bodies. To
our knowledge, this is the first case of late infantile neuronal ceroid
lipofuscinosis to be reported in a Hong Kong Chinese patient.
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Introduction
The neuronal ceroid lipofuscinoses (NCLs) are a group of lysosomal
storage disorders that are characterised by the intracellular accumulation
of autofluorescent lipopigments in neurons and other tissues. The disorders are classified into the infantile (INCL), late infantile (LINCL),
juvenile (JNCL), and adult-onset NCL, as well as a heterogeneous group
of atypical subtypes. Eight genetic loci (CLN1 to 8) have so far been
identified, and four CLN genes have been isolated (CLN1, CLN2, CLN3,
and CLN5).1 The disorders represent one of the most common neurodegenerative diseases in childhood, which affects 1 in 12 500 births in
northern European populations.2
Classic LINCL presents at the ages of 2 to 4 years. It is characterised
by progressive myoclonic epilepsy, ataxia, mental deterioration, and visual
failure. The symptomatology usually evolves over a period of months.
Electrophysiological studies reveal characteristic features, and biopsies
of the skin, conjunctiva, or rectal mucosa typically reveal curvilinear
intralysosomal inclusion bodies. Reports of LINCL among the Chinese
population are rare.3-5 In this report, we describe a 4-year-old Chinese
boy who presented with intractable, generalised absence and myoclonic
HKMJ Vol 7 No 1 March 2001

93

Ko et al

seizures, developmental regression, and ataxia. To our
knowledge, this is the first proven case of classic
LINCL in the Hong Kong Chinese population.

Case report
A 4-year-old boy with normal antenatal and perinatal
history presented to the Department of Paediatrics
at the Caritas Medical Centre in June 1999, with a
2-year history of mild-grade mental retardation with
autistic features. The boy had begun having repeated
seizures when he was aged 2 years. The seizures included generalised tonic-clonic convulsions, myoclonia, atonic seizures, and atypical absence seizures.
Frequent brief staring spells would sometimes occur
more than 60 times a day and be accompanied by
irregular, fragmentary, asynchronous, and asymmetrical myoclonic jerks. Epilepsia partialis continua
involving the left upper limb had also been observed.
When the patient was aged 3 years, he could walk up
and down the stairs with assistance, run about, and kick
a ball. He could scribble and was dry during the day,
although there was no verbal communication. He had
become increasingly ataxic and doubly incontinent

during the next year, when he had lost the ability to
walk or vocalise.
At presentation, the patient was found to have mental deterioration, marked ataxia, and poor truncal tone.
He had difficulty in swallowing and there was significant drooling. Ophthalmological examination revealed
bilateral optic atrophy. A complete blood count, liver
and renal function tests, urine organic acid analysis,
and serum amino acid chromatography gave normal
results. Serum lactate and ammonia levels were also
normal. Magnetic resonance imaging (MRI) of the
brain showed cerebral and cerebellar atrophy. Photic
stimulation at 1 to 3 Hz elicited discrete spike and
wave discharges at the occipital region in the electroencephalogram (EEG). These features became diminished at a stimulation frequency of 6 to 10 Hz (Fig 1).
The electroretinogram (ERG) was extinct. The flash
visual-evoked potential (VEP) was normal in amplitude and latency, as was the brainstem auditory-evoked
potential. No vacuolated lymphocytes were detected
in the peripheral blood. The use of fluorescence microscopy did not detect autofluorescent lymphocytes.
Trichrome staining of skeletal muscle did not show
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Photic stimulation at 1 Hz

Fig 1. Photic stimulation at 1 Hz elicited discrete spike and wave discharges at the occipital region, which were
synchronous with the stimuli
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diagnostic delay of 12 months for patients with LINCL
and 42 months for patients with JNCL in Germany.
The delay may be attributed to a lack of awareness of
the disorders by paediatricians and ophthalmologists.

Fig 2. Electron microscopic examination of the skin
showed curvilinear bodies in the cytoplasm (arrow) of
a perineural cell (original magification x24 200)

ragged red fibres. Electron microscopic examination
revealed many membrane-bound vacuoles that contained curvilinear inclusion bodies in the lymphocytes
and samples of muscle and skin (Fig 2). The clinicopathological findings were consistent with a diagnosis of classic LINCL.
At a follow-up examination, the patient was found
to have experienced rapid psychomotor deterioration:
he was profoundly retarded, wheelchair-bound, and
blind. The epilepsy was resistant to anticonvulsant
therapy. Follow-up EEG studies revealed a generalised asynchronous slow background, which confirmed
the encephalopathic condition.

Discussion
Classic LINCL was first differentiated by Bielschowsky
in 1913,6 as a distinct entity of NCL. Classic LINCL
is characterised by an acute clinical course that results
in a vegetative state over a period of months. The disorder is prevalent in Scandinavia and populations of
European descent; reports in Asian populations are rare.
A thorough Medline search found only three Chinese
patients who were reported to have LINCL in the past
decade, 3-5 whereas a nationwide survey in Japan
revealed 36 cases of NCL, which included 15 cases
of LINCL. 7 This disparity in prevalence probably
represents an underdiagnosis of the disorder in our
locality. The rare occurrence of LINCL often leads to
a delayed diagnosis: Heim et al8 found an average

The diagnosis of LINCL relies on the characteristic clinical presentation, electrophysiological and
neuroradiological findings, and the identification of the
ultrastructural abnormalities. The age at onset usually
ranges from 2 to 4 years. Seizures and mental deterioration are shortly followed by myoclonus and ataxia.
Visual failure appears later, with optic atrophy being
detectable within 2.5 years. Photic stimulation below
3 Hz typically provokes high amplitude, polyspike,
and wave discharges in the occipital region on EEG.
The triad of (1) abnormal EEG discharges to slow
photic stimulation, (2) a giant VEP, and (3) an early
diminution or extinction of the ERG is highly characteristic of the disorder.9 The photoparoxysmal response
has provided important diagnostic clues to an atypical
case of INCL in which results of extraneuronal biopsies were negative and MRI findings resembled leukodystrophy.10 Occasionally, the initial VEP may appear
normal, but becomes abnormally high at later stages.11
While the sensory-evoked potential sometimes has a
large amplitude, this feature is found less consistently
than an enlarged VEP. Neuroimaging reveals progressive cerebral atrophy in all types of NCL. In LINCL,
the atrophy is most obvious in the infratentorial region,
as there is severe cerebellar involvement. Late infantile NCL is conventionally described as a grey-matter
disease, but hyperintense signals on T2-weighted MRI
scans that involve the periventricular white matter
and which mimick leukodystrophy have also been
reported.12 This condition may represent Wallerian
degeneration secondary to cortical neuronal loss.
The identification of cerebellar atrophy together
with an involvement of the periventricular whitematter provides an important clue to the correct diagnosis. Ultrastructural examination reveals characteristic curvilinear, ‘fingerprint’ or osmiophilic inclusion
bodies, which can be found in extraneuronal tissues
such as skin, conjunctiva, lymphocytes, or rectal
mucosa. In atypical cases in which the biopsy results
are negative, the diagnosis may be obtained by a brain
biopsy. Ultrastructural study is currently underutilised
in Hong Kong. Its routine use is predicted to improve
the diagnostic yield of neurodegenerative disorders.
The biochemical basis of NCL has remained
obscured until recently. The major component of the
lysosomal storage bodies of LINCL and JNCL (but
not INCL) is the subunit c of the mitochondrial
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adenosine triphosphate (ATP) synthase complex. Mutations in the CLN2 gene that are associated with classic LINCL have been recently identified.13 This gene
maps to chromosome 11p15 and encodes a lysosomal
pepstatin-insensitive peptidase, which is responsible
for releasing N-terminal tripeptides from oligopeptides
during protein degradation in lysosomes.14 Immunodepletion of the human CLN2 gene product from
normal fibroblast extracts results in a loss in the degradative capacity of the subunit c of ATP synthase,
thereby leading to its accumulation in lysosomes.15
Twenty-six mutations have so far been identified in
the CLN2 gene, and they represent the largest number
of mutations among the various CLN genes.1
Currently, there is no effective treatment for LINCL.
In one reported case, the condition of a child who had
received bone marrow transplantation continued to
deteriorate during the following 2 years, although seizure control seemed to have improved.16 The provision
of new antiepileptic agents may help in the control of
the intractable seizures.
This report describes the first proven case of classic LINCL in the Hong Kong Chinese population. The
probable underdiagnosing of this disorder in Hong
Kong may be related to the underutilisation of tissue
examination during the diagnostic investigation of
neurodegenerative disorders. Increased awareness of
this rare disorder would prevent diagnostic delay. Any
previously normal child who presents with intractable
epilepsy, developmental regression, or visual failure
without refractory anomaly should be referred immediately to a paediatric neurologist.8 Ultrastructural study
of relevant tissues is recommended for every patient
who presents with a neurodegenerative condition.

References
1. Mole SE, Mitchison HM, Munroe PB. Molecular basis of the
neuronal ceroid lipofuscinosis: mutations in CLN1, CLN2,

96

HKMJ Vol 7 No 1 March 2001

CLN3, and CLN5. Hum Mutat 1999;14:199-215.
2. Rider JA, Rider DL. Batten disease: past, present, and future.
Am J Med Genet Suppl 1988;5:21-6.
3. Xiao B. A clinicopathological study of neuronal ceroid
lipofuscinosis [in Chinese]. Chung Hua Shen Ching Ching
Shen Ko Tsa Chih 1992;25:278-80.
4. Wu JM, Young C, Wang PJ, Cheng CJ, Shen YZ. Late infantile
type neuronal ceroid lipofuscinosis: report of one case. Chung
Hua Min Kuo Hsiao Erh Ko I Hsueh Hui Tsa Chih 1996;37:
376-80.
5. Yun Y, Jiong Q, Ming L. Late infantile type neuronal ceroidlipofuscinoses [in Chinese]. Chin J Neurol 1999;32:7-9.
6. Bielschowsky M. Über spät-infantile familiäre amaurotische
Idiotie mit Kleinhirn Symptomen. Deutsch Z Nervenheilk
1913;50:7-29.
7. Oishi K, Ida H, Kurasawa K, Eto Y. Clinical and molecular
analysis of Japanese patients with neuronal ceroid lipofuscinosis. Mol Genet Metab 1999;66:344-8.
8. Heim P, Kohlschutter A. Avoid diagnostic delay of late infantile and juvenile neuronal ceroid-lipofuscinosis (LINCL,
JNCL): a word to pediatricians, neurologists, and ophthalmologists. Am J Med Genet 1995;57:238.
9. Pampiglione G, Harden A. So-called neuronal ceroid
lipofuscinosis. Neurophysiological studies in 60 children. J
Neurol Neurosurg Psychiatry 1977;40:323-30.
10. Naqzi SZ, Beach RL, Armao DM, Greenwood RS. Photoparoxysmal response in late infantile neuronal ceroidlipofuscinosis. Pediatr Neurol 1998;19:395-8.
11. Santavuori P, Rapola J, Nuutila A, et al. The spectrum
of Jansky-Bielschowsky disease. Neuropediatrics 1991;22:
92-6.
12. Petersen B, Handwerker M, Huppertz HI. Neuroradiological
findings in classical late infantile neuronal ceroid-lipofuscinosis.
Pediatr Neurol 1996;15:344-47.
13. Sleat DE, Donnelly RJ, Lackland H, et al. Association of
mutations in a lysosomal protein with classical late infantile
neuronal ceroid lipofuscinosis. Science 1997;277:1802-5.
14. Tomkinson B. Tripeptidyl peptidases: enzymes that count.
Trends Biochem Sci 1999;24:355-9.
15. Ezaki J, Tanida I, Kanehagi N, Kominami E. A lysosomal
proteinase, the late infantile neuronal ceroid lipofuscinosis gene
(CLN2) product, is essential for degradation of a hydrophobic
protein, the subunit c of ATP synthase. J Neurochem 1999;72:
2573-82.
16. Lake BD, Steward CG, Oakhill A, Wilson J, Perham TG. Bone
marrow transplantation in late infantile Batten disease and
juvenile Batten disease. Neuropediatrics 1997;28:80-1.

