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tendon reflexes and abnormal VEP and NCVs

(Table I). Progressive infratentorial atrophy, -

which is a prerequisite feature for PEHO
syndrome, was seen in our patient. OQur patient
also had mild cortical atrophy. He had normal
head circumference at birth but then
microcephaly developed. Our patient also had
narrow pupils, which has not been previously
described in PEHO syndrome.

Table I. Clinical Criteria for the PEHO Syndrome

Our
patient
1. Infantile hypotonia (+)
2. Infantile spasms (+)
3. Profound psychomotor retardation with
severe hypotonia (+)

4. Absence or early loss of visual fixation

with atrophy of optic disks by

two years of age (+)
5. Progressive brain atrophy in

neuroimaging studies, particularly in

the cerebellum and brainstem (+)

6. Facial dysmorphic features
(epicanthal folds, midfacial hypoplasia,

gingival hypertrophy (+)
7. Peripheral edema Q)
8. Brisk tendon reflexes in early childhood (+)
9. Abnormal VEP (+)
10. Abnormal ABR (ND)
11. Abnormal SEP (+)
12. Abnormal NCV in late childhood (+)

VEP :visual evoked potential.

ABR :auditory brainsten response.
SEP :somatosensory evoked potential.
NCV : nerve conduction velocity.

ND :not done.

On the basis of neuroradiological findings,
Somer et al.? divided the patients with PEHO
syndrome into two groups: 1) Group A patients
(the true PEHO syndrome) mainly showed
cerebellar and brainstem atrophy that appeared
earlier and was more severe than supratentorial
atrophy and 2) Group B patients had
generalized, mainly supratentorial atrophy and
abnormal gyral pattern. The patients in group
B were clinically indistinguishable from group
A patients, but generally showed no prominent
cerebellar atrophy. Our patient had progressive
infratentorial atrophy and mild cortical atrophy
on his serial MR studies and was dignosed as
the true PEHO syndrome.
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There are some known disorders to be considered
in the radiological differential diagnosis of the true
PEHO syndrome.-Some of the nonprogressive
central nervous system malformations may
resemble PEHO during the first year of life®-1°.
Dandy-Walker syndrome variants show inferior-
vermian aplasia and cerebellar hemispheric
hypoplasia, but there is no progression like that
in the PEHO syndrome®. In Joubert's syndrome,
dysgenesis of the cerebellar vermis is typical. But
these patients have a different clinical course and
they show retinal dystrophy instead of optic
atrophy.

Cerebellar hypoplasia is common in a variety of
progressive disorders like pontocerebellar
hypoplasia (type 1 and type 2) and carbohydrate-
deficient glycoprotein (CDG)!!-13, syndrome.
Anterior spinal horn degeneration and chorea/
dystonia are the hallmarks for pontocerebellar
hypoplasia type 1 and type 2, respectively. These
were not found in our patient.

In CDG syndromes, four types have been
differentiated on the basis of the isoelectrofocusing
pattern of the serum sialotransferrins!3. In type
I CDG syndrome (phosphomannomutase
deficiency-PMM), abnormal slow rolling vertical
or horizontal eye movements combined with slow
head movements, alternating internal strabismus,
and axial hypotonia with hyporeflexia are seen
during the first months of life. Prominent
psychomotor retardation, ataxia, deafness and
retinitis pigmentosa are the late findings.

In type II CDG syndrome, the patients have
stereotypic behaviors (tongue thrusting and
hand-washing movements, head turning,
knocking on cheeks and rocking) and facial
dysmorphism (high forehead, long eyelashes,
prominent base of the nose, beaked nose,
upturned alae nasi, protruding upper gums,
receding chin, and large dysplastic ears)!3. Our
patient did not display stereotypic movements
and his facial dysmorphism was not compatible
with CDG syndrome. Additionally, patients with
CDG syndromes often have an extroversive and
cheeful personality which was not present in our
patient. On the other hand, serum levels of a
number of glycoproteins (thyroid hormones,
complement factors) which are expected to be
low, were within normal limits.

A metabolic disorder, multiple carboxylase
deficiency, is characterized by ketolactic acidosis
and organic aciduria. Infantile spasms either
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alone or with other neurological findings such
as hypotonia, optic atrophy, developmental delay,
ataxia, and hearing deficit are seen in the clinical
presentation!8. Additionally, more than
70 percent of the patients typically have
cutaneous signs such as skin rash and alopecia,
which were not seen in our patient. His serum
biotinidase activity was also within normal limits.

Some of the neurometabolic diseases like glutaric
aciduria type I and methylmalonic acidemia, and
" Krabbe's disease have pathognomonic radiographic
features!%16, Besides cerebellar atrophy, white
- matter and/or basal ganglia involvement are
prominent in those disorders. Infantile Refsum's
disease may also show cerebellar atrophy!’, but
cerebral changes are more severe and appear
earlier in this disorder.

Aicardi's syndrome is an X-linked genetic
disorder to be considered in the differential
diagnosis of a female PEHO patient. The
syndrome is characterized by agenesis of the
corpus callosum, brain heterotopias, seizure
disorder, chorioretinal lacunae, vertebral
anomalies, and mental retardation!?. Although
infantile spasm with typical hypsarrhythmia may
be seen in Aicardi's syndrome, it is the rule in
the PEHO syndrome.

Serial neuroimaging studies indicate that the
disease process of PEHO is operative during
the postnatal period3. Therefore, a progressive
metabolic disorder with unknown biochemical
background is proposed in the PEHO
syndrome. Further metabolic and genetic
‘investigations are needed to explain the
pathogenesis of the PEHO syndrome.

The syndrome is rare and had not previously
been published from the Turkish population. For
the differential diagnosis of patients with
infantile spasm of unknown etiology, PEHO
syndrome should be considered.

REFERENCES
1. Salonen R, Somer M, Haltia M, Lorentz M, Norio R.
Progressive encephalopathy with edema,

hypsarrhythmia, and optic atrophy (PEHO syndrome).
Clin Genet 1991; 39: 287-293.

2. Somer M, Sainio K. Epilepsy and the electroencephalogram
in progressive encephalopathy with edema,
hypsarrhythymia, and optic atrophy (the PEHO
syndrome). Epilepsia 1993; 34: 727-731.

3. Somer M, Salonen O, Pihko H, Norio R. PEHO
syndrome (progressive encephalopathy with edema,
hypsarrhythmia, and optic atrophy): neuroradiologic
findings. AJNR 1993; 14: 861-867.

PEHO Syndrome 249

4. Somer M, Setala K, Kivela T, Haltia M, Norio R. The
PEHO syndrome (progressive encephalopathy with
edema, hypsarrhythmia, and optic atrophy):
ophthalmological findings and differential diagnosis.
Neuro-ophthalmology 1993; 13: 65-74.

5. Haltia M, Somer M. Infantile cerebello-optic atrophy.
Neuropathology of the progressive encephalopathy
syndrome with edema, hypsarrhythmia and optic
atrophy (the PEHO syndrome). Acta Neuropathol
1993; 85: 241-247.

6. Fujimoto S, Yokochi K, Nakano M, Wada Y. Progressive
encephalopathy with edema, hypsarrhythmia, and optic
atrophy (PEHO syndrome) in two Japanase siblings.
Neuropediatrics 1995; 26: 270-272.

7. Shevell M1, Colangelo P, Treacy E, Polomeno RC,
Roseblatt B. Progressive encephalopathy with edema,
hypsarrhythmia, and optic atrophy (PEHO syndrome).
Pediatr Neurol 1996; 15: 337-339.

8. Somer M. Diagnostic criteria and genetics of the PEHO
syndrome. ] Med Genet 1993; 30: 932-936.

9. Kirkwood JR. Essentials of Neuroimaging, (1% ed).
New York: Churchill Livingstone Inc.; 1990: 342-345.

10. Kendall B, Kingsley D, Lambert SR, Taylor D, Finn P
Joubert syndrome: a clinico-radiological study.
Neuroradiology 1990; 31: 502-506.

11. Barth PG. Pontocerebellar hypoplasia S. An overview
of a gorup of inherited neurodegenerative disorders
with fetal onset. Brain Dev 1993; 15: 411-422.

12. Barth PG, Blennow G, Lenard HG, et al. The syndrome
of autosomal recessive pontocerebellar hypoplasia,
microcephaly, and extrapyramidal dyskinesia
(pontocerebellar hypoplasia type 2): complied data
from 10 pedigrees. Neurology 1995; 45: 311-317.

13. Jaeken ], Casaer P Carbohydrate-deficient glycoconjugate
(CDG) syndromes: a new chapter of neuropaediatrics.
Eur J Paediatr Neurol 1997; 3: 61-66.

14. Topgu M, Erdem G, Saatgi I, et al. Clinical and
magnetic resonance imaging features of L-2
hydroxyglutaric acidemia: report of three cases in
comparison with Canavan disease. J Child Neurol
1996; 11: 373-377.

15. Andreula CE De Blasi R, Carella A. CT and MR studies
of methylmalonic acidemia. AJNR 1991; 12: 410-412.

16. Hagberg B. Krabbe's disease: clinical presentation of
neurological variants. Neuropediatrics 1984; 15: 11-15.

17. Torvik A, Torp S, Kase BE, Ek ], Skejeldal O, Strokke
O. Infantile Refsum's disease: a generalized
peroxisomal disorder. Case report with postmortem
examination. J Neurol Sci 1988; 85: 39-53.

18. Wolf B, Heard GS, Weissbecker KA, et al. Biotinidase
deficiency: initial clinical features and rapid diagnosis.
Ann Neuro! 1985; 18: 614-617.

19. Aicardi J, LeFebre J, Lerique-Koechlin A. Spasm in
flexion, callosal agenesis, ocular abnormalities: a new
syndrome. Electroencephalogr Clin Neurophysiol 1965;
19: 609-610.



