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Abstract Cerebellar ataxia can
have many genetic causes among
which are the congenital disorders
of glycosylation type I (CDG-I). In
this group of disorders, a multi-
system phenotype is generally ob-
served including the involvement
of many organs, the endocrine,
hematologic and central nervous
systems. A few cases of CDG-Ia
have been reported with a milder
presentation, namely cerebellar hy-

poplasia as an isolated abnormal-
ity. To identify patients with a gly-
cosylation disorder, isofocusing of
plasma transferrin is routinely per-
formed. Here, we describe two
CDG-Ia patients, who presented
with mainly ataxia and cerebellar
hypoplasia and with a normal or
only slightly abnormal transferrin
isofocusing result. Surprisingly, the
activity of the corresponding en-
zyme phosphomannomutase was
clearly deficient in both leucocytes
and fibroblasts. Therefore, in pa-
tients presenting with apparently
recessive inherited ataxia caused by
cerebellar hypoplasia and an un-
known genetic aetiology after
proper diagnostic work-up, we
recommend the measurement of
phosphomannomutase activity
when transferrin isofocusing is
normal or inconclusive.
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Introduction

Congenital disorders of glycosylation (CDG) are autoso-
mal recessive metabolic disorders characterized by de-
fects in the glycosylation of proteins. CDG type Ia (MIM
212065) is the most frequent CDG and is caused by muta-
tions in the phosphomannomutase (PMM2) genelocated
on chromosome 16p13 [8,9]. Clinically, CDG-Ia patients
present with a multi-system phenotype that may involve

many organs. Neurological signs in CDG-Ia can include
psychomotor retardation, epilepsy, peripheral neuropa-
thy, hypotonia, and ataxia due to cerebellar hypoplasia.
Just a few cases have been reported with isolated ataxia
caused by cerebellar hypoplasia without the typical
multi-system presentation [1, 2, 7]. In these cases,an ab-
normal isofocusing profile of plasma transferrin pointed
to the diagnosis of CDG-Ia.In this report, we present two
similar cases with cerebellar ataxia and normal or only
slightly abnormal transferrin profiles.



Fig.1

Case reports

Case 1

A female patient is the second child of consanguineous
parents. Both siblings are healthy. She was born with a
tetraloy of Fallot, for which she had surgery. At 5 years of
age, she developed coordination problems resulting in a
disturbed motor development. At 14 years of age, growth
delay was noticed with a bone age of 11 years. Additional
investigation revealed absent ovaries. At that time no
clinical diagnosis could be made. At the age of 24 years
she was referred to a neurologist because of increasing
coordination problems. A cerebral MRI displayed severe
hypoplasia of the cerebellum and hemispheres (Fig. 1).
Seven years later she was re-evaluated in our hospital. At
neurological examination a young woman of normal in-
telligence was seen with gaze evoked as well as sponta-
neous nystagmus, mild dysarthria, both mild gait and
limb ataxia and generalized hypotonia. Routine meta-
bolic screening for CDG showed a slightly abnormal
transferrin profile (Fig. 1, lane 1) on subsequent tests.
Further CDG diagnostics identified deficient PMM en-
zyme activity in leucocytes (0.09 mU/mg protein, refer-
ence: 0.41-1.81, CDG-Ia range: 0.0-0.17) and fibroblasts
(0.07, reference: 1.30-4.58, CDG-Ia range: 0.04-0.59).
Mutation analysis of the PMM2 gene revealed a ho-
mozygous missense mutation (c.152A > G; p.Lys51Arg)
in exon 2.
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Reference

T4 511 48 62.5 | 659 43.7-68.1
T2 13.8 22 9.5 7.5 2.5-9.8
T0 1.1 45 - - 0-3

Case 2

A male patient was born at term as the first child of
healthy, non-consanguineous parents. His motor retar-
dation became obvious from the age of 5 months on-
wards. On physical examination at 1 year of age he had
normal growth parameters and slightly abnormal fat
distribution in the sub-mamillar region without dys-
morphic features. Neurological examination revealed
minimal spasticity of the lower extremities,and both ax-
ial and peripheral ataxia. A cranial MRI showed severe
cerebellar hypoplasia as well as slight cerebral atrophy
without other structural brain anomalies (Fig.1). Rou-
tine metabolic screening at 1 year showed a clearly ab-
normal transferrin profile (Fig. 1, lane 2a) and deficient
PMM enzyme activity in both leucocytes (0.10 mU/mg
protein, reference: 0.41-1.81, CDG-Ia range: 0.0-0.17)
and fibroblasts (0.57, reference: 1.30-4.58, CDG-Ia
range: 0.04-0.59). Mutation analysis of the PMM2 gene
revealed two compound heterozygous missense muta-
tions (p.Argl23Gly/p.Argl62Trp) [10]. At 7 years, the
transferrin profile was only borderline abnormal and
had completely normalized by 8 years of age (Fig.1,1ane
2c). At his present age (10 years), the boy has a stable
clinical syndrome with ataxic gait and a normal trans-
ferrin profile, while phosphomannomutase activity in
leucocytes remains deficient (0.11, reference: 0.41-1.81,
CDG-Ia range: 0.0-0.17).
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Discussion

In this report, two patients are presented with cerebellar
ataxia. In one patient, transferrin isofocusing was only
slightly abnormal in the second decade, while in the sec-
ond patient, who initially presented with an abnormal
pattern, the isofocusing profile had completely normal-
ized the second decade. The MRI in both patients clearly
showed cerebellar hypoplasia. So far, two other cases
have been described with a normal transferrin profile,
one as a sibling from a CDG-Ia patient with an abnormal
profile [3], the other because of a strong clinical suspi-
cion of CDG-Ia [5]. Recently, normalization of the trans-
ferrin profile in a CDG-Ia case was reported in a child
with multi-system presentation with prominent cerebel-
lar ataxia [6]. So far, no reasonable explanation for these
observations has been found. The relatively mild clinical
presentation in case 1 suggests that the homozygous
K51R mutation is a mild mutation, which contributes to
the genotype-phenotype correlation in CDG-Ia. On the

other hand, some mutations have been associated with a
very severe presentation of hydrops fetalis [11]. In gen-
eral, however, no clear genotype-phenotype correlation
could be found [4]. In the diagnostic protocol of reces-
sively inherited cerebellar ataxia, CDG screening by
transferrin isofocusing is the standard method. Most
patients with enzymatically confirmed CDG-Ia clearly
show an abnormal transferrin isofocusing profile. How-
ever, our observations indicate that in rare cases a nor-
mal transferrin isofocusing profile does not definitely
exclude the diagnosis CDG-Ia. Therefore, in patients
presenting with a recessively inherited ataxia with cere-
bellar hypoplasia and an unknown genetic etiology af-
ter proper diagnostic work-up, we advise the measure-
ment of phophomannomutase activity if transferrin
isofocusing is normal.
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