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Abstract

A 12-year-old Japanese boy with mental retardation and facial dysmorphism developed frequent convulsions, and hypocalcemia due to
hypoparathyroidism was recognized. Chromosomal analysis involving the fluorescence in situ hybridization method revealed a microdele-
tion of 22q11.2. However, other laboratory examinations revealed no cardiac anomaly, thymic hypoplasia, or cleft palate. It is well known
that typical cases of 22q11 deletion syndrome have a cardiac anomaly, thymic hypoplasia and a cleft palate. However, the phenotype of
22q11 deletion syndrome is diverse, and hypoparathyroidism and facial dysmorphism have been reported in nine cases, including this case,
associated with 22qi 1 deletion. This combination of clinical manifestations could be given another term, such as hypoparathyroidism-facial
syndrome. Some hypoparathyroidism patients due 10 22q11.2 deletion may be misdiagnosed as having idiopathic hypoparathyroidism, and a
child diagnosed as having hypoparathyroidism should be examined for chromosomal 22q.11.2. deletion.

© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

The major phenotypes of chromosome 22gl1 deletion
syndrome are velo-cardio-facial syndrome, DiGeorge
syndrome, and conotruncal anomaly face syndrome. The
anonym ‘CATCH 22’ (Cardiac anomaly, Abnormal faces,
Thymic hypoplasia, Cleft palate and Hypocalcemia) has
been proposed to describe these phenotypes. On the
contrary, this anonym is also thought to be inappropriate,
because there are many atypical cases and an abnormal face
is not a proper term. Thus, 22q.11 deletion syndrome has
been considered a more descriptive term because it includes
every phenotype of 22q11 deletion.

Although 22q!1 interstitial deletion is one of the most
frequent causes of chromosomal aberration syndromes,
there is wide variability in the clinical spectrum. Thus,
22q11 deletion syndrome is likely to be underdiagnosed,
especially in mildly affected individuals, and the awareness
of such cases is necessary for accurate diagnosis of 22ql1
deletion.

Cases of 22ql1 deletion syndrome with accompanying
isolated hypoparathyroidism and facial dysmorphism have

* Corresponding author. Tel.: +81-25-241-5151; Fax: +81-25-248-
3507,
E-mail address: hideto@hosp.niigata.niigata,jp (H. Yoshikawa).

been rarely reported [1-3]. We report here another one, and
review the previously reported cases.

2. Case repert

This 12-year-old Japanese boy was bom without
asphyxia. At seven days of age, he developed generalized
convulsions several times. Thus he was referred to our
neonatal intensive care unit. Routine laboratory examina-
tion disclosed no abnormal findings except for hypocalce-
mia (Ca 5.8 mg/dl). Brain computed tomography revealed
no abnormal findings. The hypocalcemia was treated by
intravenous administration of calcium, resulting in normal-
ization of the serum calcium level. His neonatal hypocalce-
mia was considered to be transient, and parathyroid
hormone was not examined at that time. Thereafter, he did
not visit our hospital until 12 years of age because he had
had no seizures. However, his parents noticed his develop-
mental delay.

Al 12 years of age, he developed generalized tonic-clonic
convulsions lasting for 1-2 min during sleep, the frequency
of which gradually increased. Two months after the initia-
tion of his convulsions, a generalized convulsion continued
for more than 30 min and so he was transferred to our
hospital. When he arrived at our hospital, his seizures had
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Table |
Summary of Taborutory data®

Cu 6.1 mg/dl Free Td 333 pg/ml
lonized Ca 0.82 mmol/l (0.93-1.21) Free T4 0.89 ng/dl

IP 8.9 mg/di TSH 2,730 plU/ml
ALP 908 1U LH E36 mlU/ml
CK 436 1U FSH 252 miusml
PTH-C terminal < 0.6 ng/ml (<1.3) Lactate  15.9 ma/dl
PTH-intact < 2.0 pa/ml (10-63) Pyruvate 0.9 mg/dl
Calcitonin 240 pa/ml BS 123 mg/fdi
1a.25-(0OH) Vit D3 354 pa/ml (20.0-60.00  CD4/8 0.71

T cefi 83% B cell 6%

* Ca. culeiumz P, inorganic phosphate; ALP. alkaline phosphatase: CK,
creatinine kinase: PTH. parathyroid hormone: TSH. thyraid-stimulating
hormone: LH, lutenizing hormone: FSH. follicle-stimulating hormone:
BS. blocd sugar,

already ceased and his consciousness was alert. His body
height was 151 cm (*£0.25 SD), body weight 52 kg (*1.1
SD), and head circumference 53.5 cm (£0.3 SD). Physical
examination revealed no abnormal findings except for
obesity and a mild dysmorphic facial appearance, such as
an upslanting narrow palpebral fissure, hypertelorism, a
nose with a broad nasal root and small nasal alae, a mildly
hypoplastic mandible, and a small mouth. He had no overt
or submucous cleft of the palate. However, he was suspected
to have nasopharyngeal insufficiency due to his nasal

Fig. 1. Brain CT findings. Brain CT showed multiple calcification in the
dentite pucleus. thalamus, putamen, globus pallidus. caudate and subcor-
tical whire matter.

speech. Neurological examination disclosed no abnormal
findings. Routine laboratory examinations reveated hypo-
calcemia, hyperphosphatasia and a marked decrease in para-
thyroid hormone (Table 1}. The Ellsworth—-Howard test was
performed, and renal tubular responsiveness to exogenous
parathyroid hormone infusion was confirmed. Brain
computed tomography (CT)revealed multiple calcification
in the dentate nucleus, thalamus, putamen, globus pallidus.
caudate and subcortical white matter (Fig. 1). Magnetic
resonance imaging (MRI) revealed no abnormal findings
in the lesions in which caleification was observed on CT.
Cardiac and abdominal ultrasonography revealed no abnor-
ma! findings. Electroencephalography revealed equivocal
spikes in the bilateral occipital areas. Fundoscopic examina-
tion revealed bilateral papillo-edema of the optic nerve. His
intelligence quotient was estimated to be 54. As regards
chromosome anatysis, G-banding showed no chromosomal
aberration, and a fluorescence in situ hybridization (FISH)
study involving a specific probe of the 22ql1.2 region
(TUPLE-locus) revealed a fluorescence signal in only a
sinzle chromosome, which is consistent with det 22q11.2.

After admission, he was treated by supplementation of
calcium and alfacaleitrol, and the oral administration of
valproic acid was also started. Two days after admission,
the seizures had ceased completely. The serum calcium
level increased, eventually becoming normalized.

3. Discussion

Although clinical features such as a cardiac anomaly,
thymic hypoplasia and a cleft palate are the major symptoms
of 22qtl deletion syndrome, cases of 22qll deletion
syndrome with hypoparathyroidism and miid dysmorphism,
not accompanied by a cardiac anomaly, thymic hypoplasia
or a cleft palate, have rarely been reported. To the best of
our knowledge, there have been eight reported cases with
hypoparathyroidism and a dysmorphic face as main symp-
toms [1-3] (Table 2). Adachi et a. [1] reported ten patients
diagnosed as having hypoparathyroidism associated with
22q11 deletion, five of whom did not also have a cardiac
anomaly, thymic hypoplasia, or a cleft palate. This combi-
nation of clinical manifestations might be part of the spec-
trum of 22q.11.2 deletion syndrome.

Cohen et al, [4] and Lipson et al. [5] reported cases with
hypoparathyroidism, mental retardation and dysmorphic
features, who are very similar 1o our case; however, a
FISH study was not performed in their cases. Sanjad et al.
[6]. Katam et al. [7], and Richardson et al. [8] also reported
cases with hypoparathyroidism, dysmorphic features and
severe growth failure, These cases were also similar to our
case, except for the growth failure. In these cases, a FISH
study was also not performed. Although we could not deter-
mine whether these cases were due to a 22q11 deletion, we
could not rule out that these reported similar cases might be
part of the spectrum of 22q.11 deletion syndrome.
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ALERT: NEUROLOGY BEGINS ONLINE PEER REVIEW
FEBRUARY 2003

Starting in February 2003, Neurology will move 10 online peer review and manuscript submission. Manuscripts will

then be handled under the new system, Bench>Press.

Under this new system, authors will be able to upload all original submissions via the Neurology Web site (www.
neurology.org). In addition, the Information for Authors, available at the Journal Web site, will also detail the adjusted

specifications.

The file formats that Neurology will accept after the launch of this system can be found here: http://benchpress.

highwire.org/faq.dtl#formats

- 642 —

March (2 of 2} 2003 NEUROLOGY 60 1047



o

Neuro Images

Figure. Slit-lamp examination of cornea revealed white-colored, whorl-like corneal opacity with a radial pattern. (A)
Normal cornea, (B) cartoon drawing of C, and (C) the patient’s current figure.

Clinical diagnosis of Fabry disease
Whorl-like corneal opacity
Hideto Yoskikawa, MD and Izumi Ogawa, MD, Niigata, Japan

An 1l-year-old Japanese girl preserved with eye itching
and mild hypesthesia in her extremities. Her hidrosis was
decreased, and her body temperature was approximately
37 °C. Family history was not contributory. Routine labo-
ratory and physical examinations revealed no abnormal
findings. Cardiac and renal function was normal. Ophthal-

Address correspondence and reprint requests to Dr. Hideto Yoshikawa,
Department of Pediatrics, Niigata City General Hospital, 2-6-1 Shich-
ikuyama, Niigata 950-8739, Japan; e-mail: hideto@hosp.niigata.niigata.jp

1048 Copyright © 2003 by AAN Enterprises, Inc.

mologic examination with a slit-lamp disclosed bilateral
whorl-like corneal opacity (figure). The a-galactosidase ac-
tivity in leukocytes was markedly decreased, and a point
mutation of the a-galactosidase A gene was detected. Thus,
she was diagnosed as a female carrier of Fabry disease.
Whorl-like corneal opacity is a characteristic ocular mani-
festation of Fabry disease, even if the patient is asymptom-
atic or heterozygous.!?

1. Lou HOC, Heidensleben E, Larsen HW. The value of ocular findings in
the diagnosis of angiokeratoma corperis diffusum (Fabry's disease). Acta
Opthalmol 1970;48:1185-1154.

9. Sher NA, Letson RD, Desnick RJ. The ocular manifestations in Fabry's
disease. Arch Opthalmel 1979;97:671-676.
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Letter to the Editors

Sudden respiratory arrest and Arnold-Chiari
malformation

When a seven-year-old healthy Japanese boy had
a shower after swimming in the sea, he vomited
and became drowsy. He was transferred to
hospital, and on admission, was drowsy and his
respiration irregular. During examination, his
respiration stopped suddenly, and he was put on
mechanical ventilation. Pyrexia and dehydration
were not present. His blood pressure and cardiac
rhythm were stable. Physical examination dis-
closed no abnormal findings except the respiratory

Figure 1 MRI findings of brain (sagittal T2 weighted
images) demonstrated downward sift of the cerebellar
tonsils through the foramen magnum.

*Correspondence: Hideto Yoshikawa, MD, Department of
Pediatrics, Niigata City General Hospital, 2-6-1 Shichikuyama,
Niigata 950-8739, Japan. Tel.: +81-25-241-5151; fax: +81-25-
248-3507.

ejpn

wiww. elsevier.com/locate/eipn

insufficiency and unconsciousness. Routine labora-
tory examination revealed no abnormal findings.
Brain CT was normal. He remained on mechanical
ventilation for 2 hours, and 4 hours later, spon-
taneotss respiration became stable. Next morning,
his consciousness became clear and that after-
noon he could speak and eat food. EEG showed no
abnormalities. MRI revealed no abnormal findings
except for cerebellar tonsil downward shift, which
was consistent with Chiari malformation type 1
(Fig. 1). Although the etiology of this episode is
unclear, the most probable explanation might be
a sudden compression of brain stem due to Chiari
malformation. In Chiari malformation, sleep
aprnoea and Ondine’s curse have been reported.*’
However, sudden respiratory arrest during awake
state has not been described. We wish to draw
attention to sudden respiratory arrest during
awake state, which may lead to death if no
medical support is provided, in patients with
Chiari malformation.
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Benign “Setting Sun” Phenomenon in Fall-Term
Infants

ABSTRACT

I report. two normally developed infants showing benign” setting
sun” phenomenon. A 2%2-year-old boy and a 7-year-old boy, who
were born without any complications at full term, developed brief
episodes of downward gazing during sucking and crying after
birth, However, there were no other clinical or laboratory findings,
and they developed normally. The phenomenon was not visible until
G months and 7 months, respectively. The “setting sun” phenome-
non usually indicates underlying severe brain damage and can
also be seen, although rarely, in healthy full-term infants until 1 to
5 months. However, the benign “setting sun” phenomenon might
exist until 6 or 7 months of age in normal infants. (J Child Neurol
2003;18:424-425).

e — e —

The “setting sun” phenonienon is a well-known sign associated with
severe neurologic disorders such as hydrocephalus and ker-
nicterus.'” It has also been reported that the phenomenon can
also be seen, although rarely, in healthy full-term infants until 1 to
5 months*= however, downward gazing in full-term normal infants
has not been fully investigated. I report here two normally devel-
oped infants who showed the transient “setting sun” phenomenon
until 6 and 7 months of age, respectively.

Case Report

Case 1

A 2Mayear-old Japanese boy was born at 40 weeks of gestation, weighing
34102, without any complications. The Family history was not contributory.
Two days alter birth, although he was well, he developed a spontaneous
downward gazing for several seconds. His downward gaze became fre-
yuent, especially before and after feeding of breast milk or during crying,
wtil the fourth day after birth, when e was transferred to our huspital. On
admission, physicat and ophthalmologic examinations revealed no abnor-
mal findings. Routine laboratory examinarions also revealed ho abnormal
findings. Brain computed tomography (CT) also revealed no abnormal
findings. An inferictal electroencephalogram (EEG) and an EEG when bis
downward gazing was observed were hoth normal, The most effective way
tey povoke the phenomenon was flexion of the neck in the supine position,
as in rising from a lying to an upright position. The downward guzing was
Pl repaiitive or persistent, Optokinetic nystagmus was also observed. Ar
4 months of age, he could control his head and smile well, but the down-
ward gazing remained. however, and still ocenrred once a week. Therealter,
the Dequency of the pheromenon decreased gradually and disappeared at
i ot Tis of age. At 7 months of age. he could sit alone, At 1 year of age, he
conld walk alone. He could utter senie jargon, and his recognition of words
wis good enough for his age. He developed normally and experienced iei-
ther seizures nor neurslogic symptoms until the age of 2%z years.

Case 2

A Tvear-old boy was born by caesarean seetion at 40 weeks of gestation,
weighing 2388 g. Asphyxia was not noted. After birth, his mother noticed
that his eves dropped during sucking of milk and bathing, which was pre-
cipitaled by stimutation. The phenomenon could consist of downward
deviation of the eyes, with upper eyelid retraction, a rint of sclera being

— 645

visible above each iris. Mild jaundice was noted with a maximum biltiru-
bin level of 10.3 mg/dL, which was treated with phototherapy on days 3 and
4, Physical examination revealed no abnormal findings. Eye movement was
normal. At 1 month of age, the eye dropping had decreased to once or twice
a week. Visual fixation was seen. Cranial ultrasonography, brain CT, and
EEG revealed no abnormal findings. At the age of 3 months, the “setting
sun” sign was no longer seen. He achieved head control at 4 months,
rolling over at 6 months, and sitting alone at 7 months of age. However, at
6 months of age, the downward gazing developed again, two to three times
per day, during alteration of position but disappeared by 7 months of age.
Thereafter, he developed normally without any neurologic signs until the
age of 7 years.

Discussion
Two patients developed frequent brief episodes of conjugate down-
ward gazing, which occurred until 6 and 7 months, respectively. Their
brief downward gazing was elicited most preminently by stimula-
tion, especially alteration of the position in the vertical plane. The
reason the phenomenon disappeared transiently from 4 months to
6 months is unknown in case 2. However, the phenomenon was con-
sidered to be benign, which did not suggest latent brain impairment.

The “setting sun” phenomenon usually indicates severe brain
damage and has been reported in preterm babies and children
with severe developmental disabilities. Willi reported that the “set-
ting sun” phenomenon beyond 12 weeks of age suggests the exis-
tence of permanent brain damage, such as kemicterus.' Yokochi
et al described 13 infants examined at 2 to 8 months corrected age
with histoties of preterm birth or perinatal asphyxia and devel-
opmental delay who exhibited multiple episodes of downward
gazing lasting several seconds each during wakefulness.* When
examined later, all were found to be mentally retarded with cere-
bral palsy. Kleiman et al reported five preterm infants who had
episodes of conjugate downward gazing 2 to 3 months after birth.*
The authors concluded that transient conjugate downward gazing
in neurologically healthy preterm infants can often be a benign phe-
nomenon owing to inunature myelination of vertical eye movement
systems and inuuaturity or dysfunction of extrageniculocalcarine
visual pathways.

Transient paroxysmal downward gazing appears to occur as
a benign phenomenon in neurologically healthy full-term infants.
Hoyt et al reported that prolonged tonic downward deviation of the
eyes during wakefulness developed in 5 of 242 healthy term infants,
which resolved by 6 months of age with no neurologic sequelae.”
Miller and Packard reported 12 term infants noted to exhibit parox-
ysmal downward gazing in the neonatal period.' They developed
nornally, and the phenomenon was prolonged until { to 5 months
of age. Haverkamp and Weimann reported familial cases of benign
“setting sun” phenomenon among healthy newborns, whichlasted
uniil 10 weeks of life.” Lenora and Morales réported three healthy
term neonates exhibiting paroxysmal downward gazing, begin-
ning on the first day of life, and one of them showed the phenom-
enon uniil 4 months." Cernerud reported that the “setting sun”
plienomenon can be elicited by alteration of the position in nor-
mal infants younger than 4 weeks of age and that there is a marked
response to removal of light in normal infants between 8 and 20 -
weeks of age.” The phenomenon elicited by removal of light might
be the same as the eye popping reflex of healthy infants reported
by Perez”



Ocular bobbing is a descriptive term for abnormal vertical eye
movements that are usually seen during coma, anoxia, status
epilepticus, and metabolic encephalopathy, and it implies a poor
prognosis.'® So ocular bobbing never develops in normal infants
like our patients. Epileptic attacks might be another possible
cause. The downward gazing is so episodic that it can be confused
with epileptic seizures. We could not rule out epilepsy in case 2
because an ictal EEG was not performed. However, his clinical
episodes seemed to be a reflex, and even if they represented
epilepsy, it could have been benign because the episodes ceased
spontaneously.

The “setting sun” phenomenon associated with hydro-
cephalus probably results from pressure-induced dysfunction of
the vertical gaze centers in the tectum. However, this is not a prob-
able mechanism in normal healthy infants. During infancy, motor
activity largely comprises a reflex and postural reaction. Although
the mechanism underlying the downward gazing in normal
neonates and infants is unknown, the “setting sun” phenomenon
might be related to the presence of a normal oculocephalic
response. I considered that it might represent a maturation delay
in one of the reflex systems involved in eye movements, and
benign “setting sun” phenomenon probably occurs more fre-
quently than has been reported. In conclusion, this report sug-
gested that the phenomenon occurs by 6 or 7 months of age even
in normally developed infants.

Hideto Yoshikawa, MD
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Niigata, Japan
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Mounting evidence implicates genetic factor(s) in the patho-

genesis of CH. Two studies of small CH pedigrees did not identify
a clear mechanism of transmission? An autosomal dominant in-
heritance was postulated in several CH families on the basis of a
large epidemiologic study.* Mitochondrial DNA mutations have
been described in a single CH case. The current study excludes
such models of inheritance in our kindred, suggesting that also
the autosomal recessive pattern could eccur in CH.
.- ~Genes -encoding {onic.channels, as demonstrated for familial
hemiplegic migraine, receptors and carriers for neural amines,
G-proteins, and others® are CH-causing candidates. An involve-
ment of different genes could give rise to different models of inher-
itance, and the variable penetrance of mutations in different
genes could cause underestimation of familial CH.

The affected individuals of our kindred apparently display a
typical clinical illness, with the only notable difference in the
unusually high prevalence of affected females (female/male ratio
3.1), which contrasts with previous studies.” A putative familial
form of CH is less likely to be affected by the sexual factor than
the sporadic form, but such a hypothesis is not supported by
statistical evidence because of the small number of cases identi-
fied. On the other hand, such phenoctypic variables as temporal
pattern (i.e., chronic or episodic) and side expression were discor-
dant within the eight affected members of our kindred (see table
E-1 on the Neurology Web site). Discordance of CH side expression
has been described in monozygotic twins.? These variables could
be influenced by environmental agents or by modifier genes inher-
ited independently from the disease gene(s), as found in other
genetic disorders.

In conclusion, analysis of large families and the personal ex-
amination of each member suspected of having CH are useful to
identify particular families and to reveal the pattern(s) of inheri-
tance of CH. Our data suggest that an autosomal recessive mech-
anism of inheritance adds to the known models postulated for CH.
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EDTA-dependent pseudothrombocytopenia
induced by valproic acid

Hideto Yoshikawa, MD

Pseudothrombocytopenia is a falsely low platelet count due to
platelet clumping that occurs in anticoagulated bloed at room
temperature.* Automatic analyzers therefore yield falsely low
counts because they cannot count platelet clumps correctly.
Pseudothrombocytopenia results when antiplatelet autoantibodies
bind to platelet surface glycoproteins that are maodified or exposed
by the combined action of anticoagulant and low temperature.?
This occurs most often in blood samples anticoagulated with
ethylenediaminetetra-acetic acid (EDTA}, although citrate, ox-
alate, and heparin have also been implicated. Its frequency was
estimated to be 0.09 to 0.13%. However, other factors, including
drugs, may also be involved.

Case report. A l-year 9-month-old Japanese girl was born
without any complications. Family history was unremarkable. She
developed normally until 1 year 2 months of age when afebrile
seizures developed with an initial frequency of three times a day.
EEG disclosed no abnormal findings. At 1 year 6 months, she
experienced afebrile seizures lasting for 1 to 2 minutes several
times a day, and the administration of phenobarhital was begun
without effect. On admission to our hospital, she was afebrile.
Physical examination was normal. Routine laboratory examina-
tions were normal, with the bloed cell counts as follows: leuko-
eytes 5.8 x 10%uL, hemoglobin 11.9 g/dL, and platelet count 245
% 10%uL without any aggregation in EDTA-anticoagulated blood.
A repeated complete blood count showed similar results. Brain CT
and interictal EEG revealed no abnermal findings, and the etiol-
ogy of the seizures was not proven. Phenobarbital was replaced by
valproic acid at 200 mg/day, and seizures stopped. Five days after
the initiation of valproic acid, the platelet count was 5.0 X 10%4L,
with platelet aggregation in EDTA-anticoagulated blood (figure).
However, there was no bruising or hemorrhage. The serum con-
centration of valproic acid was 50 pg/mL. A repeat platelet count
was 7.0 X 10%uL in EDTA-anticoagulated blood, but the platelet
count was 234 -x--10¥pL- without any aggregation in heparin-
anticoagulated blood. Platelet autoantibodies were negative with
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Figure. Platelet clumps in ethylenediaminetetra-acetic
acid-anticoagulated blood. May/Grinwald/Giemsa-
stained blood film on light microscopy; X400.

mixed passive hemoagglutination test. There were no other hemato-
logic abnormalities, including prothrombin time, fibrinogen level,
and fibrin degenerated product level, Valproic acid was replaced by
phenobarbital, and 1 week later, the decreased platelet count had
normalized in both EDTA- and heparin-anticoagulated blood.
Discussion. Her clinical course and laboratory data were com-
patible with valproic acid-induced EDTA-dependent pseudo-
thrombocytopenia. Valproic acid can cause hematopoietic toxicity,
most frequently involving platelets, with either thrombocytopenia
or platelet dysfunction. Bone marrow suppression affecting all
three cell lines has been also reported. Autoantibodies to platelets
and a direct effect on platelets were suspected to be the mecha-
nism underlying thrombocytopenia due to valproic acid.*® An au-
toimmune thrombocytolysis has been suggested based on the
similar molecular configuration of valpreic acid to that of platelet

August (2 of 2) 2003 NEUROLOGY 61 579



cell membrane fatty acids and the finding of antiplatelet antibod-
ies, Although the pathophysiology of the valproic acid-induced
EDTA-dependent pseudothrombocytopenia remains unclear and
might be different from valproic acid-induced thromboeytopenia,
the structure of valproic acid might have some relationship to the
etiology.

Although pseudothrombocytopenia induced by mexiletine has
been reported,® as has pseudothrombocytopenia induced by val-
proic acid,” there is no other evidence that the presence of pseudo-
thrombocytopenia is associated with the use of specific drugs. In
the previously reported similar case,” the patient was g 25-year-
old man with epilepsy, treated with valproic acid monotherapy.
Platelet count was 3.6 X 10%uL in EDTA-anticoagulated blood
and 28.5 X 10%pL in heparin-anticoagulated blood. Because
thrombocytopenia is not uncommon when valproic acid is admin-
istered, the possibility of EDTA-dependent pseudothrombocytope-
nia ought to be considered, especially in the absence of unusual
bruising or bleeding.
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Infancy onset hereditary spastic paraplegia
associated with a novel atlastin mutation

F. Dalpozzo, MD; M.G. Rossetto, MS; F. Boaretto, MS;
E. Sartori, MS; M.L. Mostacciuolo, PhD; A. Daga, PhD;
M.T. Bassi, PhD; and A. Martinuzzi, MD, PhDD

Cerebral palsy is the most common cause of spastic paraplegia
affecting infants. However, spasticity characterized by progressive
gait impairment may also be the first sign of infantile onset hered-
itary spastic paraplegia (HSP).!

We studied a family with six affected members (figure).

The first patient ([I-3} had slowly progressive leg spasticity
and weakness that started in infancy. She and her second son
(IT1-2) had mild cyanosis at birth, and for that reason their first
diagnosis was cerebral palsy.

The clinical history is similar for all affected members: normal
pregnancy and delivery, motor impairment starting before gait
acquisition, and normal cognitive and language development.

Clinical characteristics are summarized in table E-1 (see www.
neurclogy.org). All affected members presented delayed motor
milestones and gait impairment. There was no sphincteric
disturbance.

Current neurologic examination revealed severe spastic para-
paresis, distal atrophy, and weakness in lower limbs. In Cases II-3
and -2, we also found distal mild atrophy in upper limbs and a
slight impairment in fine hand movements (table E-1; see www,
neurology.org). They underwent brain and spinal MRI, which had
nermal results. Subjects II-1 and II-2 did not report any motor
impairment and were not examined.

All affected members were investigated neurophysiologically
(visual, somatosensory, and motor evoked potentials, nerve con-
duction velocities, EMG). The main features were prolonged cen-
tral motor conduction time and absent or very small
somatosensory potentials evoked from lower limbs. In Patients
II-3 and III-2 we also found chronic neurogenic EMG changes in
upper limbs. Auditory, ophthalmologic, and neuropsychelogical ex-
aminations all had normal results. Genomic DNA was purified
from peripheral blood leukocytes. Linkage analysis (MLINK pro-
gram of the LINKAGE package) was performed using the most
informative markers linked to SPG3, SPG4, SPG8, SPG9, SPG10,
and SPG12. Sequence analysis was performed on amplimers ob-
tained with appropriate primers using an automatic sequencer.?

Significant negative lod scores (<—2 at recombination fraction
8 = 0) were obtained for all loci but SPG3. Sequencing of the
entire SPG3A gene showed a heterozygous mutation in exon 12.
This A to G transition at position 1222 changes the conserved

Additional material related to this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the August 26 issue to find the title link for this article.
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methionine in position 408 into valine. This mutation was present
in all affected family members but not in the two nonaffected
siblings or the first child of the index case (II-3), or in 100 control
chromosomes. The unaffected brother (II-1) of the index case (II-3)
inherited a haplotype that segregated with the disease but had
normal amino acid sequence of the SPG3A gene (see the figure).

SPG3A was found associated with mutations in the gene en-
coding the novel protein atlastin. Four different SPG3A mutations
were reported.”® All four missense mutations fall within exons 7
and 8 of the SPG3A gene.* A novel frameshift mutation in exon
12 leading to premature protein termination was recently de-
scribed,* but in this pedigree the disease was milder and some
cases developed the first clinical signs in their adulthood.

The clinical presentation of HSP in the family described here is
the earliest reported onset for autosomal dominant HSP.! Because
of the very early onset, the first patients were misdiagnosed dur-
ing infancy with cerebral palsy, and the index case was unaware
she had a genetically transmissible disease. A peculiar sign is the
hand mild atrophy and the EMG chronic neurogenic pattern, im-
plying a possible involvement of spinal motoneurons in the degen-
erative process. In the last generation, only the oldest affected son
of the index case exhibited this sign, suggesting that it may be
related to disease duration. Taking into consideration the young
age of the other members we cannot establish if the involvement
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Figure. Pedigree of the family with SPG3A. Arrow indi-
cates the index case; blackened and unblackened symbols
represent affected and unaffected individuals. Physic map
is according to information from the UCSC Genome
Browser. Boxes represent the disease-bearing chromosome.
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Transient
Parkinsonism in
Bilateral
Striopallidodentate
Calcinosis

Hideto Yoshikawa, MD, and
Tokinari Abe, MD

A normally developed 12-year-old female drank a cup
of tea and could not sleep that night. The next morning,
symptoms suggestive of parkinsonism developed, in-
cluding progressive rigidity, akinesia, and a mask-like
face. These signs lasted for 10 days. Brain computed
tomography revealed multiple calcification, and thus
she was diagnosed as having bilateral striopallidoden-
tate calcinosis. Patients with bilateral striopallidoden-
tate calcinosis exhibit various movement disorders.
However, there have been no reports of transient
parkinsonism associated with bilaterat striopallidoden-
tate calcinosis, including in children. © 2003 by
Elsevier Inc. All rights reserved.

Yoshikawa H, Abe T. Transient parkinsonism in bilateral
striopallidodentate calcinosis. Pediatr Neurol 2003;29:
75-77.

Introduction

Although idiopathic cerebral multiple calcification in-
cluding of the basal ganglia, thalamus, dentate nucleus,
and white matter has various names, such as Fahr's disease
and familial idiopathic cerebral calcification, bilateral
striopallidodentate calcinosis (BSPDC) is most descriptive
[1]. The mechanism of calcification remains unknown.
Some patients with BSPDC are asymptomatic, and others
describe movement disorder caused by basal ganglia
lesions. Psychiatric abnormalities are also common in

BSPDC. In general, a patient with BSPDC is asymptom-
atic in the first and second decades of life, the neurologic
features develop in the third decade of life, and thereatter
deterioration occurs [1,2]. There has been no report of
children with BSPDC indicating transient parkinsonism.

Case Report

This 12-year-old, normally developed Asian female
graduated from elementary school and became emotion-
ally unstable. Two days after, she went to a restaurant with
her family, including her older sister, for a graduation
celebration party and drank a cup of tea for the first time
there. On that night she could not sleep. Next morning, she
developed bradykinesia, rigidity, and gait difficulty with-
out resting tremor. Pyrexia was not present. Other family
members who drank a cup of the same tea developed no
signs. These impairments gradually worsened and 2 days
after the onset of her signs, in the morning, she became
totally inactive and rigid, could not speak, and her facial
appearance became apathic. She could not stand or walk.
Thus she was admitted to our hospital.

On admission, physical examination disclosed no ab-
normal findings. Neurologic examination revealed cog-
wheel rigidity of the extremities, and increased deep
tendon reflexes. Her symptoms suggested parkinsonism,
including progressive rigidity, akinesia, a mask-like face,
and dysphagia. Routine laboratory examinations including
serum calcium and phosphorous revealed no abnormal
findings. Other laboratory examination data including
those regarding parathyroid hormone, various virus titers,
auto-antibodies, amino acid analysis, organic acid analy-
sis, lactate, pyruvate, copper, ceruloplasmin, and chromo-
somal analysis were normal. Cerebrospinal fluid examina-
tion disclosed cell count 1/3 pl, protein 28 mg/dL, glucose
68 mg/dL, lactate 11 mg/dL, pyruvate 0.7 mg/dL, and
negative viral titers for measles, herpes simplex virus type
1, and cytomegalovirus, She also demonstrated a normal
response to the Ellsworth Howard test, which is a para-
thyroid hormone loading test to exclude pseudo-hypopar-
athyroidism. Electroencephalography revealed no abnor-
mal findings. Brain CT indicated multiple areas of
calcifications in the dentate nucleus, thalamus, globus
pailidus, putamen, caudate nucleus, and subcortical white
matter, and an isolated cyst in the left frontal centrum
semiovale (Fig. 1 A, B). MRI documented hyperintense
lesions in the white matter, especially the centrum semi-
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FLAIR

Figure 1. Brain CT and MRI findings. Brain CT (A, B) disclosed muliiple calcifications and an isolated cyvstic lesion in the left frontal region. Low or
muli signals were observed in Ty, Ty and FLAIR images of the areas in which calcification had been demonstrated on CT. High signals were seen in entirve
centrinn semiovale, the white matrer surrounding the lateral ventricles, wid the lef thulamic lesion in the Ty and FLAIR images, in which no lesion had
been demonstrated on CT. A, B: Brain CT. C. D: To-weighted images (TR 3600 ms/TE 110 ms). E. F: Fluid atrenuation inversion recovery (FLAIR}

method (TR 6650 wmis/TE 110 ms).

ovale, apart from calcification, with T.-weighted imaging
and the fluid attenuation inversion recovery (FLAIR)
methed (Fig. 1 C, DD, E, F). Cerebral angiography reveated
no abnormal findings. Single photon emission tomography
with **"Tc-ethyl-cysteinate-dimer (ECD) demonstrated
decreased perfusion in the basal ganglia lesion. No other
specific etiology was proven, but brain CT of her older
sister with no findings documented similar muitiple calci-
fications, which were milder than those of this patient.
Although her BSPDC was familial, her parents did not
want to undergo brain CT, and thus the inheritance pattern
remained unclear. Therefore, she was diagnosed as having
BSPDC. After admission, her extrapyramidal signs grad-
vally worsened, and she became completely akinetic,
could not swallow, and spontareous urination was impos-
sible. She required tube feeding and urination induction.
After the 6™ day following the onset of her abnormalities,
the extrapyramidal signs gradually resolved spontaneously
and by the ‘10™ day they-had disappeared completely.
However, she still demonstrated some psychiatric find-
ings, such as cognitive impairment, depression, and dis-
orientation. The oral administration of clonazepam im-
proved these psychiatric findings until the 27" day, and

76 PEDIATRIC NEUROLOGY Vol 29 No. |

thus she was discharged. Thereafter, for 20 months she has
been asymptomaltic.

Discussion

BSPDC is an extremely rare disorder, especially in
children, and it is hard to diagnose BSPDC in the first or
second decade of life without neuro-imaging or an evident
family history, because a patient with BSPDC usually does
not reveal any signs despite maltiple calcification until the
third decade of life [1,2}. The basal ganglia lesions in
BSPDC might cause some movement disorders, including
parkinsonism [1,2}, paroxysmal dystonic choreoathetosis
(PDC) [3.4], and other involuntary movements. Manyam
et al. [I] reviewed 16 cases of BSPDC associated with
parkinsonism, 6 of their patients and 10 reported in the
literature. They were aged from 38 to 78 years old. Their
parkinsonism was permanent and progressive even if it

-was mild. To the best of our knowledge, there has been no

report of a 12-year-old girl with BSPDC indicating tran-
sient parkinsonism. At present, she is young, and her
parkinsonism might be mild and transient. However, in the
future, she will probably develop permanent and more
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severe parkinsonism [1,2], and thus we need to consider
the use of anti-Parkinson drugs to prevent parkinsonism.

PDC is another condition that should be considered as
one of the differential diagnoses. Paroxysmal dyskinesia
occurs at rest both spontaneously and following caffeine
or alcohol consumption., Episodes last from minutes to
hours and may occur several times a day, which is
different from the case reported here. There have only
been two reported cases of BSPDC associated with PDC;
41 and 75 years old, respectively [3,4]. Also, there has
been no report of children with BSPDC exhibiting PDC.
Fink et al. [5] proposed that nigrostriatal neurons in PDC
patients exhibit either marginally deficient dopamine syn-
thesis or excessive caffeine-induced dopamine release;
and that following caffeine-induced dopamine release,
PDC patients experience a period of dopamine deficiency,
which could manifest as dystonia. Our patients’ features
are different from those of PDC, however, a similar
mechanism might be involved, because both parkinsonism
and PDC are basal ganglion disorders, and we believe that
they are triggered by basal gangtion dysfunction caused by
calcification. Although another etiology inducing transient
parkinsonism is considered to be a drug-induced one and
causative agents include phenothiazines, thioxanthenes,
and butyrophenones, she had never taken these drugs. Her
abnormalities might have been induced by dopamine
deficiency in the nigrostriatal system, caused by caffeine,
sleeplessness, and/or emotional uplift.

On the contrary, caffeine intake is associated with a
significantly lower incidence of Parkinson’s disease [6].
Other components of tea, including polyphenol, amino

acids, and vitamins are unrelated to the incidence of -

Parkinson’s disease. The neuroprotective property of a
green tea component, polyphenol, has been demonstrated
in a mouse model of Parkinson’s disease [7]. So, the
transient parkinsonism which developed in this patient
could conceivably have not been caused directly by
caffeine or other components of tea.

Avrahami et al. [8] reported MRI findings in BSPDC,
such as T, hyperintense signals in the white matter, mainly
involving the entire centrum semiovale, which did not
correspond to any calcification. No correlation was found
between T, white matter hyperintensity and parkinsonism
in their study. These findings were very similar to our

patient’s MRI findings. They speculated that the T,
hyperintense signals may have reflected a slowly progres-
sive, metabolic, or inflammatory process in the brain,
which subsequently became calcified and was probably
responsible for the neurologic deficit observed. Ellie et al.
{2] have also reported T, hyperintense white matter
lesions. Concerning the cystic lesion in our patient, cere-
bral infarction may conceivably be considered a cause
because pathologically calcium deposits are commonly
present along small vessels and capillaries in BSPDC.
Idiopathic nonarteriosclerotic cerebral calcification is an-
other pathologic name for Fahr's disease. However, a
cystic astrosytoma in a cerebellar hemisphere in Fahr’s
disease has been reported [9]. Although the relationship
between Fahr's disease and astrocytomas is uncertain, we
have to monitor this cystic lesion to exclude neoplasm.

Qur patient represents the first reported childhood case
of transient parkinsonism associated with BSPDC.

References

[1] Manyam BV, Walters AS, Keller 1A, Ghobrial M. Parkinsonism
associated with autosomal dominant bilateral striopallidodentate caleini-
sis. Parkinsonism and related disorders 2001;7:289-95.

[2] Ellie E, Julien ], Ferrer X. Familial idiopathic striopailidodentate
calcifications. Neurology 1989;39:381-5.

[3] Micheli F, Pardal MMF, Padera IC, Giannaula R. Sporadic
paroxysmal dystonic choreoathetosis associated with basal ganglia cal-
cifications. Ann Neurol 1986;20:750.

[4] Klein C, Vieregge P, Kompf D Paroxysmal chorecathetosis in a
patient with idiopathic basal ganglia calcification, chorea, and dystonia.
Mov Disord 1997;12:254-5.

[5) Fink JK, Hedera P, Mathay JG, Albin RL. Paroxysmal dystonic
choreoathetosis linked to chromosome 2q: Clinical analysis and proposed
pathophysiology. Neurology 1997;49:177-83.

[6] Ascherio A, Zhang SM, Hernan M, Kawachi I, Colditz G,
Speizer FE, Willett WC. Prospective study of caffeine consumption and
risk of Parkinson's disease in men and women. Ann Neurol 2001;50:56-
63.

[T} Levites Y, Weinreb O, Maor G, Youdim MB, Mandel 5. Green
tea polyphenol(-}--epigallocatechin-3-gallate prevents N-methyl-4-phe-
nyl-1,2,3,6-tetrahydropyridine-induced dopaminergic neurodegenera-
tion. ] Neurochem 2001;78:1073-82.

[8] Avrahami E, Cohn DF, Feibel M, Tadmor R. MRI demonstra-
tion and CT correlation of the brain in patients with idiopathic intracra-
nial calcification. I Neurol 1994;241:381-4.

91 Morimoto K, Mogami H, Ozaki K. Fahr's disease associated
with cystic astrocytoma. Eur Neurol 1984;23:265-8.

Yoshikawa and Abe: Transient Parkinsonism 77

— 651 —



165E R FER B OTITICE T 2 —BER T TOTITY



165K HRBEROFTICHT S KK

(B ]
FERE|  wxsqru '&ﬁg” e e e el I
1| HRER |BER SEOMRBRANEHE T4 |EYER] TIE | 2005] inpress
2.7
2[WWEFfE— |Lesch-Nyhan E@HE BFEREEAR U8 [RLEE| X3 | 2004) 201-202
syndrome. 2. RREIERE
J|LSHE— AT WRA KEW, BIK|SBOANCEE M2k | I8 | ®X |2004] 1397-99
41:ARAWR (TAA KB B E|SBOAREIEER M2k | ®I% | BXE |2004]1399-404
S|FEAWA | TAMALLBEETS, CABEELSTSYHRNEETIHE| BER | 2004 30-46
YREZGICETSE Hpart2. (FELLERAE [HRtE>
3 BHE) &—
6|H EM [RHEEMIEMELERE AR S RUK|SBOARLEN W2k | MIY | WX | 2004 141618
[ &)
RERERSB BXs4 b+ RELER 22 ~N-D | BERE
1|# LR, KBRKF SHYSA VEAMOBEER  |[DRAH 36(7) |917-922| 2004
2| IER. KBRXF SHVSADMREMES KERY 2005
—X34 2K in press
DEFLLFEN
3|BEHOER, EERBS, AR |2002~2003F U =-XcE135 Y |[DREEK 57(3) |353-360| 2004
=8, WERTF, BRNT, (BAELSZENOMRCHTSERR
KBEXRT B
A S MBI, SSAMT, SHY |Infantile neurcaxonal dystrophy D R A KiSwE 15{1) | 71-77 | 2004
ft, RE®EN, RN, ey RN
e XER BRBEMSET,
AR N, HERETF, MEL
B ABENAT R EH
SERES,AE NEFEN [NROBBMEDOAMN: —Reyeff$ |WIVMEHE | 23(1) 31-35 | 2004
HRFKENALTF HONBMLUER &~ &8
6|Suzuki T, Delgado- Mutations in EFHC1 cause juvenile Nature Genet| 38(8) |842-849] 2004
Escueta AV, AguanKk, myolonic epilepsy
Alonso M, Shi J, Osawa M,
et al
7 PEENELR T B, [Carbamazepinelc L AMBBRELED 1 |TALAMRE| 23 14-17 | 2005
TEBHEFABEAKRT &
8| HRIES YEhArOUREBER SRR Y 2005
—X34 NEH in press
oFmLLER

— 0653 —




OIE KCHRER. M HEREOHSTEXNG A/ SEERER KRR 36 49-54 | 2004
|BETF. b, |ieBIF 5B RRR LR
101 K, HEAES. T |RROBHHNCLITEAEIREL B ERE 36 [372-377| 2004
BEF. fib. DORBOZE(L
1N |HERER WA MERESILTORESE REFEEY| 16 1-8 2004
Dk
12| &%k, HERES Prader- WIlliER B S BREAMIEL O |AAXERFHE | 4163 [112-113] 2004
5. §
13(#HRES. #EBRT, W [V—F ATV LELENE 43P 46 |268-272( 2004
ﬂ%. i ﬂi’.- *
14|#8FIES FERN - SHNRE MNRERER 57 |1517-23] 2004
15|&H %Kk, HRIES MNE-HERECSTSHEER MERE 36 ]818-821| 2004
16|Shimoyama H, Aihara M, [Context-dependent reasoningin a Brain Dev 26 37-42 | 2004
Aoyagi K, et al cognitive bias task
17|Kanemura H, Aihara M, |Sequential 3-D MR frontal volume Brain Dev 27 |148-151] 200S
Okubo T, Nakazawa 5 changes in subacute sclerosing
panencephalitis
18{Aoyagi K, Alhara M, Lateralization of the frontal lobe Brain Dev 27 2005
Goldberg E, Nakazawa S |functions elicited by a cognitive bias in press
-|task is a fundamental process: Lesion
study
19|Ishii K, Sugitak, Intracranial ectopic recurrence of Pediatr 40 1230-233f 2004
Kobayashi H, Kamida T, |craniopharyngioma after Ommaya Neurosurg
Fujiki M, lzumi T, Mori T [reservoir implantation
20 kER—. NENS. B MAKEMEMRICEIZ/NREBER|BRARESY | 108 | 1001-5| 2004
WS, REB #KPOMES SUE
21| &FE—8 BRE-BOEORE-HE% NRE 45 |620-624{ 2004
22| v B8l NROBREER: S M ERE AFERHFE | No. 89 2004
4198
23i#LRE, &TE—8 REROREOKREER - BESRE |[DRAH 36 |[1013-18| 2004
24| AR BtE] HTADMALE NEHEZR 67 |411-419] 2004
25| AR WA HTADAE NREER 57 (813-822| 2004
26|7ARRE] IFOh AR Z0=h N 15-20 | 2004

— 654 —




- 27| Sugai K -IClobazam as a new antiepileptic drug |Epilepsia 45 20-25 | 2004
and clorazepate dipotassium as an {(Suppl)
alternative antiepileptic drug in Japan
28{7/AR#?R) ARDITFOhARKE NAKEZ R 38 [439-449] 2005
29|Kosaki K, Tamura K, Sato {A major influence of CYP2C19 Brain Dev 26 |530-534| 2004
R, Samejima H, genotype on the steady-state
Tanigawara Y, Takahashi |concentration of N-
T desmethylclobazam
0| HALEA. WIEFE FOhARBORLE &% FThhi, [MNEAR 35(2) |130-132| 2004
EENENY FTy2HONADER
31{Ishitobi M, HaginoyaK, |Acute dysautonomia: complete Brain Dev 26 542-4 | 2004
Kitamura T, Munakata M, |[recovery after two coursesof IVIg
Yokoyama H, linuma K.
32|linuma K, Haginoya K Clinical efficacy of zonisamide in Seizure 13(s1)| 34-39 | 2004
childhood epilepsy after long-term
treatment: a postmarketing, multi-
institutional survey.
33|Munakata M, Haginoya K, |Dynamic cortical activity during Eplepsia 45 |1248-57| 2004
Ishitobi M, Sakamoto O, {spasms in three patients with West
Sato |, Kitamura T, Hirose [syndrome; A muitichannel near-
M, Yokoyama H, linuma |. |infrared spectroscopic topography
study
34| RHE=MF. MILE2Z. =|Pirasetamic L UBMEESF /0 R [HERE 36 75-79 | 2004
Rk, BBERNE. §A | 288 LADRPLAD LR
E®, H3—F.
35| E—f8, QAXE, £ [mMErOhALBEMNE - BEOTULN|REREYSE | 35 [544-547| 2004
IWER, ESE, KR [ARRICEIISIYV/SLER i
36| HIUEY, REE-8, D [FhAICHT BlidocaineBEE LU |RERZE 36 |[451-454} 2004
Axg, APY, TEAB | AERIOFME
I7|E WM. KEHEM PBRERE REEEE NRORESE|/NRHEH | 67#18|402-409] 2004
BY ke
38| =EHR MEFTONADAEE - B8R INREER R 57 31-37 | 2004
39| Emgr, CHER, BR [(FVWhABRRICHT Zmidazolam®i | TOMBAR 21(2) |191-192| 2004
3, BRAMZ, MERE ([PRENRICHATI&RN (FH) -XT
EEPLIC—

— 635 —




40I=HiBE, B3, ke |TAPAEREERRELAFA N ZO/MNREEE 57 |1729-38] 2004
A @, KBIKRF, HF |BFbUOLABRKEOSERIEFRBKE
WF, FHEE LWFHE |RER
- @ & B &
AEBA, LREXE, B
wEFEX
41|Miura H. Zonisamide monotherapy with once- [Seizure 135S |S17-523| 2004
daily dosing in children with
cryptogenic localization-related
epilepsies : clinical effects and
pharmacokinetic studies
42| =HER RTADPARDREER [-f 3] 35 |275-279| 2004
431 ZNax i RO T UUpdate. FLhA |[PRAR 36 |800-804] 2004
BRICHTBIYV/SLAOERAE (B
M)
44| EH Bk NROTOWHARRKEARICEITD | TADPABR]| 23 2-13 | 2004
midazolam® ¥ At
45]|0kano Y, Hase Y, Kawaijiri {In vivo studies of phenylalanine PediatrRes | 56(5) | 714-9 | 2004
M, Nishi Y, Inui K, Sakai N, |hydroxylase by phenylalanine breath
Tanaka Y, TakatoriK, . ‘|test: diagnosis of
Kajiwara M, Yamano T tetrahydrobiopterin-responsive
phenylalanine hydroxylase deficiency.
46}lIshida H, Ayata M, Shingai j Infection of different cell lines of Microbiol. 48(4) 1277-287| 2004
M, Matsunaga |, Seto Y,  [neura! origin with subacute sclerosing {immunal
Katayama Y, Iritani N, panencephalitis (SSPE) virus.
Seya T, Yanagi Y,
Matsuocka O, Yamano T,
OguraH.
47 1UARFE HERMBEBRROER SRENY 34 2005
—Z34 hRH in press
OFELVER
48|Yamanouchi H. Activated Remodeling and N-Methyl- |J Child Neurol 2005
D-Aspartate Receptors in Cortical in press
Dysplasia.
49]Yamamoto H, Yamano T, |Spontaneous improvement of Brain Dev 2004
Niijima S, Kohyama J, intractable epileptic seizures in press
Yamanouchi H following acute viral infections
so[uA . tkA &, HE [RBRR. FEROFVWHhABKARICE | TAMARRE | 22 | 96-100] 2004
e wUREF, ME (DY ERASOBARR
B, EXHE. mAXE
s A £, ox%®. #l|TArALEHLARRS/DTREOIM | TALARR | 22 |201-205] 2004
BF. &
s2| xR, WA . 88 [MREATADACHTAHZaa—|A&NRHE | 108 [993-996| 2004
£, fih. JIRAFOA FRE. ik

— 656 —




53[Yamamoto H, Sasamoto |A successful treatment with pyridoxal{ Pediatr 30 [216-218] 2004
Y, Miyamoto Y, et al phosphate for West syndrome in Neurol
hypophosphatasia
S4|Miyamoto Y, Yamamoto  |Studies on CSF ionaized Caand Mg  |Pediat Int 46 |394-397| 2004
H, Murakami H, et al, concentrations in convulsive children.
55[Yamamoto H, Yamano T, |Spontaneous improvement of Brain Dev 26 |394-397| 2004
Nitjima S, et al intractable epileptic seizures
following acute viral infections.
56|Yoshikawa H, Yamazaki |Hypouricemia in severely disabled Brain Dev 26 43-46 | 2004
S, AbeT. children Il : influence of elemental
nutrition on serum uric acid levels.
57]|Yoshikawa H, Abe T Febrile convulsion in the acute phase |Pediat Int 46 31-32 | 2004
of
Kawasaki disease.
58{Tada H, Takanashi J, Clinically mild encephalitis/ Neurology 63 1854-8 | 2004
Barkovich AJ, ObaH, encephalopathy with reversible
Maeda M, Tsukahara, H  |splenium lesion.
Suzuki M, Yamamoto T,
Shimono T, ichiyama T,
Taoka T, Sohma O,
Yoshikawa H, Kohno Y
59| Yoshikawa H. The difficulties of diagnosing Eur J Pediatr 8 |109-110] 2004
VPA-induced pancreatitis in children {Neurol
with severe motor and intellectual
disabilities
60| Yoshikawa. H Astrocytoma in bilateral Pediatric 30 301 | 2004
striopallidodentate Neurclogy
calcinosis.
61| ZNMB/A. WERTF, 5 [NREREBKRZ - BEEOMENR R BEER 57 | 2223-8| 2004
g, MDW. AR, 8.
62| ZNF/A. WERTF MRTONABREICHT IV VS A|TADARR | 22 [180-185 2004
BRGEDRE,
63| HENIF/A. FA47 4y rAAFONADRRE.  |[MREH 45 | 1295-8 | 2004
64 ENFA. A 7 NI FREE NRAE 36 | 1113-6| 2004

— 657 —




201

Lesch-Nyhan syndrome
5] Lesch-Nyhan 128 o
{717 300322

BIRGHERR U5 A, ME(E, EEIL
2HFER BEER, THEEY, BRTH, BRE
wE ERMAMRRE

DEE

1964 4 1T Lesch & Nyhan %%, /N 1R
RS ENE, BT 7 X, 8]
T8, BIRREMIE% 23 2 8alEEE
& LAY hdt Lesch-Nyhan £E %
HTHE, REEFRIeRIT T -
FT =V HEATRYFEYVEFI VAT 2
5 — ¥ (hypoxanthine-guanine phos-
phoribosyltansferase ; HGPRT) T, #
BEIE 7Y ARET T roRIEEIE
WTEeRFHrF 7 roELE
S UTERANC . FEEERETIE, 7
)) > de nove ETERVTLHE L, REEE
BT 4.

OfRE, BF

FERRIREESHEEZEEL,
HGPRT BiInTi38fk Xq26.1 1ZBE{T
+5. HIEFREL, SERER, #FA,
R ERBIEIWLRRD, HHETH
29, REREOERLZFEITHTDH
5.

& BRRAER

1 3~6 A5 T TICHERET,

MHELRE, 1R AICREREED LW
117 7 b =Y POTHEEEAIRA,
Wk, EVPIRREAELTL S, $7,
AMEEIICENROE, &, FRLRY
L (G BBTSE 12 RI A
SROLND. ARUZLDERES, & =1 Lesch-Nyhénﬁﬁiﬂ (14&%&%)
BCHAICAEL, FHES, BAL . aRFRcsoB<HoR O,
BILEFMRELZA2-LbHD (H1a), b: BRICIDIBEDVNCE 2 15,
7, FROMPLMEBEEHOEEHRER
&, UbA, HIDGIHROUERIIESLC
tidHs (H1b).

EfnHNEL & SREEMIES & B IRESHE




