140G Journal of Child Neurology / Volume 18, Number 2, February 2003

Familial Spastic Paraplegia as the Presenting
Manifestation in Patients With Purine Nucleoside
Phosphorylase Deficiency

ABSTRACT

We report two siblings with purine nucleoside phosphorylase defi-
ciency revealed by isolated spastic paraplegia, whereas symptoms
of immune deficiency did not become apparent until 3 years of age.
As the concurrence of immunodeficiency and neurologic problems
strongly suggests the diagnosis of purine nucleoside phosphory-
lase deficiency, special attention shouid be paid to counts of lym-
phocytes in any infant with spastic paraplegia. {J Child Neurol
2003;18:140-1413. :

Purine nucleoside phosphorylase deficiency is a rare autosomal
recessive disorder accounting for 4% of patients with severe com-
bined immunodeficiency.! Typically, patients with purine nucleo-
side phosphorylase deficiency have recurrent infections, usually
beginning in the first year of life, associated with neurclogic dis-
orders, malignancies, and autoimmune coaditions.! Various neu-
rologic complications are possible, such as spasticity, developmental
delay, and cerebrovascular diseases.”"!? In this first report of
Tunisian siblings with purine nucleoside phosphorylase deﬁbiency,
the disease revealed isolated spastic paraplegia, whereas symptoms
of immune deﬁcienéy did not become apparent until 3 years of age.

Case Reporits

The first patient, a girl, born in 1898, was the second child of consanguineous
Tunisian parents. A sister had developed progressive spastic paraplegia from
the first year of life. Cognitive development was normal. At 3 years of age,
magnetic resonance imaging (MRI) of the brain showed abnormal hypersig-
nals in the white matter located behind the occipital horns and in the cen-
trum semiovale (Figure 1}. Uric acidemia was normal (18.4 pmol/dL). From
3 years of age, she complained of recurrent respiratory infections. She died
at 4 years, 8 months from malignant lymphorma of the Bimmunoblastic type.

The second patient was born after an uncemplicated gestation and
delivery. She was first referred at 6 menths of age for mild generalized hypo-
tonia. At 1 year, she was unable to sit, and physical examination showed
spastic paraplegia with positive Babinski and Rossolimo reflexes, con-
trasting with decreased tendon reflexes in lower limbs. At 4 years of age,
she did not show any progress in motor milestones, whereas intellectual
performances were Telatively spared. Ophthalmic examination was normal.
From 3 years of age, she developed repeated chest infections.

MRI of the brain and spine was normal at 8 months and at 20 months
of age. Motor rerve stimufations at 20 months exhibited reduction in con-
duction velocity {21 to 33 m/second) and conduction blocks, whereas sen-
sory nerve potentials could not be elicited. Nine months later,
electromyographic studies showed an obvious improvement of nerve con-
duction velocities, Electroencephalogram and auditory and visual evoked
potentials were normal, but senscrial ones were absent bilaterally. Cere-
brospinal fluid centained 55 mg/di, of protein (normal = 20-40). Blood lac-
tates, pyruvates, amino acids, and «-fetoprotein were at normal amounts.
Uric acid level in the serum was low: 19 pmol/dL (normal = 17.9-41.6 ).
Epstein-Barr virus antibodies were absent both in blood and cerebrospinal
fluid. Human immunodeficiency virus and human T-lymphotropic virus

" type 1 were not found In the child and her mother. Further investigations

cenfirmed the diagnosis of purine nucieoside phosphorylase deficiency:
decreased lymphocyte counts, decreased lymphocytes, proliferative response
to mitogens, and absence of any purine nucleoside phosphorylase activity
in erythrocytes and lymphaocytes. The levels of immunoglobulins were nor-
mal. Adenosine desaminase and Sadenosylhomacysteine hydrolase activ-
itles were normal in lymphocytes. Molecular analysis revealed a homozygous
missense mutation at GCA—ACA (Ala 117-Thr). At present, she is awaiting
bone marrow transplantation.

Discussion

These two siblings have purine nucleoside phosphorylase defi-
ciency with predominant central nervous system involvement. In
both patients, the neurologic symptoms remained isolated for a long
time as recurrent infections did not develop until the third year of
life despite severe combined immunodeficiency. Thus, the clinical
presentation could be misleading for spastic diplegic cerebral
palsy or familial spastic paraplegia. On the other hand, severe neu-
rologic manifestations associated with hypouricemia can suggest
other conditions, such as molybdenum cofactor deficiency and
phosphoribesyl pyrophosphate synthetase deficiency.

The reurologic complications, which have been reported in
more than half of purine nucleoside phosphorylase—deficient chil-
dren,** equate well with the severity of the enzyme deficiency.?
They include spastic diplegia or tetraparesis, choreoathetosis,
retarded motor development, ataxia, hypotonia, behavioral diffi-
culties, and varying degrees of mental retardation.”-'® Stroke may
alse occur, as reported in a 13-year-old girt who presented with
repeated hemiparesis.? The neurologic disease was present prior
to the immunodeficiency state in at least 7 of 35 patients with
purine nucleoside phosphorylase deficiency.'® It is noteworthy
that our patient showed a transient peripheral neuropathy, which
is not cormmnon in patients with purine nucleoside phosphorylase
deficiency. This finding could suggest a postinfectious demyelinating
process compatible with Guillain-Barré syndrome, as reported by
Tam and Leshner in their patient, following varicella.® The sister
of our patient showed bilateral white-matter changes involving the
cenirum semicvale. Such abnormalities, which have not been
reported to date in purine nuclecside phosphorylase deficiency,
coincide with the predominance of pyramidal signs in the neuro-
logic presentation, but their interpretation is not clear. Vascular
abnormalities have been reported in association with purine nucle-
oside phosphorylase deficiency,® thus, white-matter degenerative
changes might be the result of a chronic vascular impairment.

Many metabolic mechanisms have been proposed to suggest
a toxic effect in purine nucleoside phosphorylase deficiency.'?
Depietion of deoxyguanosine triphosphate has been proposed to
correlate with neurologic deficits. Besides the role of purine nucle-
osides and purine nucleotides phosphates in modulating central ner-
vous system functions and reurotransmissios, it has been postulated
that low levels of purine nucleoside phosphorylase in endothelial
cells create a chronic endothelial damage. In addition, an autoim-
mune process, which has been observed in one third of cases of
purine nucleoside phosphorylase deficiency, could play & role in
the pathogenesis of the vasculopathy.*-3

The human PNP gene has been mapped to chromosome 14q13.
Various mutations included missense mutations, microdeletions,




Figure 1. T,-weighted magnetic resonance image of the older child
showing abnormal hypersignals in the white matter located behind
the occipital horns.

and point mutations affecting splicing."* The ala 117-Thr missense
mutation identified in our patient is rovel. There is no clear cor-
relation between genotypes and clinical phenotypes, especially
as regards the neurclogic complications.

The only current therapy of purine nucleoside phosphorylase
deficiency is bone marrow transplantation. As suggested by the 10
patients with purine nucleoside phosphorylase deficiency who
have undergone bone marrow transplantation, the central ner-
vous system injury could have been prevented but is not
reversible #12

In conclusion, purine nucleoside phosphorylase deficiency may
have spastic paraplegia as the only presenting symptom. As the con-
currence of immunodeficiency and neurologic problems strongly
suggests the diagnosis, special attention to the serum uric acid level
and lymphocyte counts should be paid in any infant with spastic
paraplegia or other unexplained progressive neurologic disease.
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