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A patient with unusual Hutchinson-Gilford syndrome
(progeria) is reported. This 7-year-old boy had all the
characteristics of progeria, except for coxa valga and
the ““horse-riding’’ stance. A previous cerebral infarc-
tion was detected in the right putamen on cranial mag-
netic resonance imaging. During treadmill exercise test
electrocardiography, ST depression suggested the ex-
istence of arteriosclerotic lesions. Skin fibroblast cul-
ture exhibited 76% DNA-repair capacity compared to
normal. He has not manifested endocrinologic abnor-
malities. From these findings it is concluded that this
patient has an incomplete case of Hutchinson-Gilford
syndrome and that a correlation may exist between
the clinical features and the degree of DNA-repair
capacity.
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Introduction

Hutchinson-Gilford syndrome (progeria) is a very rare
genetic disease. Since the first description by Hutchinson
in 1886 [1], 86 patients have been reported in the literature
[2]. Children with progeria demonstrate many of the as-
pects of old age, except for senile cataracts, presbycusis,
presbyopia, arcus senilis, osteoarthritis, and senile person-
alities [3]. No chromosomal abnormality has been de-
tected in progeria, and both autosomal-dominant and au-
tosomal-recessive modes of inheritance have been pro-
posed [4]. The precise mode of inheritance cannot be

determined because patients with progeria cannot have
children and because this syndrome is very rare. At the
cellular level, the correlation between the ability of DNA
repair and cell aging has been reported [5,6]. Wang et al.
reported reductions in the amount of ultraviolet light-
induced unscheduled DNA synthesis (UDS) in 4 progeria
cell strains [7]; however, the correlation between the clin-
ical features and the degree of DNA repair was not men-
tioned. Our patient manifested an interesting correlation
between the clinical features and rate of DNA repair re-
duction.

Case Report

This 7-year-old boy is the second of 3 children; his 2 brothers are
healthy. He was born at term to a 34-year-old mother and 36-year-old
father after an uneventful pregnancy and delivery. He weighed 2,080
gm, and his anterior fontane] was larger than normal. In the neonatal
period, cranial computed tomography (CT) was normal. At 8 months of
age, he was referred to our hospital for evaluation of failure-to-thrive. He
weighed 5.6 kg and his length was 66.4 cm. The anterior fontanel was
4 cm X 4 cm which was larger than average for his age. He was diag-
nosed as having progeria with characteristic features, such as loss of
subcutaneous fat, alopecia, prominent scalp veins, micrognathia, thin
lips, protruding ears, a high-pitched voice, a pyriform thorax, and stiff-
ness of the joints. His facial features suggest a ‘‘plucked-bird appear-
ance.”’ However, he did not exhibit the ‘‘horse-riding’’ stance or coxa
valga which are almost always present in progeria [3]. He demonstrated
normal motor and mental development. We, therefore, assumed that he
had incomplete progeria or another disease. We considered arterioscle-
rotic diseases, especially coronary disease, although no ischemic change
was observed until age 6 years.

He was admitted to our hospital for further investigation at the age of
7 years. He weighed 15.5 kg (—1.9 S.D.) and height was 111.2 cm
(—1.6 S.D.). Blood pressure was 82/52 mm Hg in the right upper arm.
No abnormal reflex or paresis was present. The results of routine hema-
tologic and chemical studies were all within normal limits. Oral and
intravenous glucose tolerance tests disclosed a normal pattern. Plasma
insulin-like growth factor I was normal (280 pg/L) and the maximal
growth hormone responses to insulin, arginine, levodopa, and glucagon
were 22.4, 34.2, 17.7, and 26.1 pg/L, respectively. The peak growth
hormone level after growth-hormone-releasing hormone injection was
144 pg/L, which was considered to be greater than the normal range.
Magnetic resonance imaging (MRI) revealed a previous brain infarction
in the right putamen (Figs 1A, 1B), but no abnormal neurologic symptom
was evident. We performed a skin biopsy to confirm the diagnosis after
informed parental consent had been obtained. Skin fibroblast culture
exhibited a 76% UDS level after ultraviolet light irradiation, in compar-
ison with cells from a control subject (Fig 2). He has not complained of
chest pain, but a treadmill exercise test, performed at age 7 years, dem-
onstrated ST depression on electrocardiography (EKG), suggesting the
existence of arteriosclerotic lesions. We administered low-dose aspirin
(4.6 mg/kg) for its antithrombotic effect.

Discussion

Our patient demonstrated all the characteristics that are
invariably present in progeria, except for coxa valga and
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Figure 1. At the age of 6 years, MRI revealed a previous brain infarction in the right putamen (arrows). (A) T,-weighted spin echo axial
view and (B) T,-weighted view.

-

0 d

3
8
O Normal

'J 61
3 r -y
‘ Al A

T T T T T T T T T T

30 ) 50 60 70 80 9% 100 110 120 130 140

NUMBER OF GRAINS PER NUCLEUS

Figure 2. Frequency distribution pattern of UDS after ultraviolet light exposure (30 Jim?). The number of
grains per interphase nucleus was scored for 50 nuclei in each sample. A culture of his skin fibroblasts
exhibited 76% UDS gfter ultraviolet light irradiation, in comparison with cells from a control subject: mean
+ S.D. was 73.2 * 18.8 for the patient and 94.5 + 24.7 x:xhe normal comtrol. We compered the UDS
levels for the control and our patient using: the Mann-Whitney test. The nudi kypothesis was rejected by P <
.01, but the reduction was smaller than in the 4 previous reported progeria cell strains.
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the horse-riding stance. We believed that this patient had
an unusual or incomplete case of progeria because some
constant progeria characteristics were absent in him.
Later, he manifested arteriosclerotic lesions, such as ce-
rebral infarction and coronary ischemic changes; there-
fore, we diagnosed him as having progeria.

Concerning endocrinologic findings in progeria, the ex-
istence of insulin resistance and a bioinactive form of
growth hormone have been reported [8,9]. Recently, a
reduction of insulin receptor gene expression in cells was
demonstrated in 1 progeria patient [10]; our patient has not
demonstrated insulin resistance. It is possible that he may
manifest insulin resistance later and/or that he has an in-
complete case of progeria. Plasma insulin-like growth fac-
tor I and the growth hormone responses were normal. The
peak growth hormone level after growth-hormone-
releasing hormone injection was greater than the normal
range. This finding suggests that his growth hormone is a
bioinactive form.

To our knowledge this is the first report of cerebral
infarction in progeria without neurologic symptoms, al-
though a few cases of cerebral infarction in progeria were
reported recently {11,12]. In contrast to the reported pa-
tients, cranial MRI in our patient suggested a small artery
lesion. The cardiovascular findings reported in patients
with progeria are similar in many respects to changes as-
sociated with aging [13]. Baker et al. mentioned that not
only the coronary artery, but also the aorta, carotid artery,
and small arteries within the myocardium become arterio-
sclerotic [13]. Thus, it is likely that the small-vessel lesion
demonstrated on MRI is arteriosclerotic. Progeric patients
usually die of cardiac infarction due to coronary arterio-
sclerosis. At autopsy, coronary occlusions with myocar-
dial infarctions have been found more frequently than ce-
rebral vascular lesions [3]; however, technological im-
provements, such as in MRI, now allow for the early
finding of small-artery lesions.

Even though many reports have referred to it [4,14,15],
the genetic etiology of progeria has remained unknown.
To elucidate the etiology of this syndrome, several inves-
tigations involving skin fibroblasts from patients were per-
formed [5,6]. Wang et al. reported reductions in the
amount of ultraviolet-light-induced UDS in 4 progeria cell
strains [7]. The ultraviolet-light-induced UDS in the 4
progeria cell strains was 33-50% of the normal level,
which indicated that a defect of DNA repair was present
with the progeria. Our patient exhibited a moderate de-
crease in ultraviolet-light-induced UDS from normal (i.e.,
76% of the normal control). The reduction was smaller
than in the 4 previously reported progeria cell strains.
There are two possibilities as to the pathogenesis of the
clinical features in our patient: one is incompleteness of
the genetic defect and the other is a genetically different
disease than previously reported. Many findings, such as
cerebral ischemia observed on MRI and cardiac ischemic
changes on EKG, suggested the presence of arterioscle-
rotic lesions. Moreover, the patient’s physical character-

istics are very similar to those of one with progeria. From
these findings we conclude that our patient has an incom-
plete form of Hutchinson-Gilford syndrome. Because he
did not manifest all of the characteristics that are invari-
ably present in progeria, and because the reduction of
ultraviolet-light-induced UDS was smaller than in the 4
previously reported progeria cell strains, we propose that
the physical features and ultraviolet-light-induced UDS
findings may be correlated: the milder the impairment of
cellular DNA repair, the milder the extent of clinical in-
volvement. There is no suitable explanation for the mech-
anism underlying the physical characteristics of Hutchin-
son-Gilford syndrome. The pathogenesis of the clinical
features of Hutchinson-Gilford syndrome remains un-
known.

Goto et al. demonstrated, by linkage analysis, that the
genetic mutations in Werner syndrome—a syndrome that
includes premature aging—lay on chromosome 8, band
p12 [16]. Moreover, Legerski and Peterson succeeded in
cloning a human DNA repair gene involved in xeroderma
pigmentosum group C [17]. The genetic approach to the
etiology of progeria will likely determine the pathogenesis
of the clinical features.

The authors thank Drs. Suming Wang and Hiraku Takebe, the Depart-
ment of Experimental Radiology, Faculty of Medicine, Kyoto Univer-
sity, for the measurement of unscheduled DNA synthesis.
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