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Apparent SMA I unlinked to 5q

J M Cobben, H Scheffer, M de Visser, J H Begeer, W M Molenaar,
G van der Steege, C H C M Buys, G J van Ommen, L P Ten Kate

Abstract
A proband with a clinical picture indis-
tinguishable from SMA type I is de-
scribed. The parents are second cousins.
On DNA analysis it appeared that the
proband and his healthy 2 year old sib
had inherited the same haplotypes for
DNA markers flanking the SMA locus on
5q. This supports non-linkage of SMA to
chromosome 5q in this family. The con-
sanguinity of the parents raises the pos-
sibility of a second locus for autosomal
recessive SMA type I outside the 5q12-13
region. This may have implications for
genetic counselling after prenatal dia-
gnosis in consanguineous families. Fur-
thermore, this case illustrates the im-
portance of the inclusion of all healthy
sibs in prenatal DNA studies for SMA
type I.

(J Med Genet 1994;31:242-244)

Department of
Medical Genetics,
Antonius Deusinglaan
4, 9713 AW Groningen,
The Netherlands
J M Cobben
H Scheffer
G van der Steege
C H C M Buys
L P Ten Kate

Department of
Neurology, Academic
Medical Centre,
Amsterdam, The
Netherlands
M de Visser

Department of Child
Neurology, University
Hospital, Groningen,
The Netherlands
J H Begeer

Department of
Pathology, University
Hospital, Groningen,
The Netherlands
W M Molenaar

Department of
Human Genetics,
Sylvius Laboratories,
Leiden, The
Netherlands
G J van Ommen

Correspondence to
Dr Cobben.

Received 13 November 1992
Revised version accepted for
publication 24 September
1993

Spinal muscular atrophy type I (SMA I) is
generally considered to be an autosomal reces-

sive disease.'2 Recently, linkage has been de-
scribed of a major gene for SMA I (and for
autosomal recessive SMA II and III) with
DNA markers in the chromosomal region
5ql2-13.3-' Some authors78 estimated that an a

priori proportion of 5% of all SMA I families
are not linked to the 5ql2-13 region, probably
because of misdiagnosis, phenocopies, or

spontaneous dominant mutation, but proof for
this is lacking. Other authors do not consider a

minority of SMA I cases to be unlinked to 5q.9
We report a family which suggests the exis-
tence of another locus for autosomal recessive
SMA I.

Case report
A male infant was born by caesarean section
because of intrauterine fetal distress. Apgar
scores were 1, 7, and 8 at one, five, and 10
minutes respectively. The child was hypoto-
nic, had a weak cry, and had a simian crease on

both palms. Otherwise no abnormalities were

noted at the age of 1 day. In particular, there
were normal tendon reflexes and no contrac-

tures. The child was discharged from hospital.
At a routine check up at the age of 7 weeks the
paediatrician noted that the hypotonia was

more severe than immediately after birth. At
this time there was proximal and distal paresis
of the limbs, a weak cry, and slight fibrillations
of the tongue but otherwise a normal face with
full eye movements, areflexia, slight contrac-
tures of the elbows and wrists, and signs of

respiratory distress. The child was referred
to our hospital. Electrophysiological studies
showed spontaneous positive potentials and
fibrillations at rest. Conduction velocities were
normal. A muscle biopsy showed large groups
of atrophic fibres with some smaller groups
of hypertrophic fibres (fig 1). For technical
reasons, no histochemical studies were
performed. The child died of respiratory in-
sufficiency at the age of 8 weeks.
The family history was negative for neuro-

muscular disease and there is one healthy
brother, aged 2N years. The parents are second
cousins (fig 2).

Informed of a 25% recurrence risk, the
parents wanted prenatal diagnosis in a future
pregnancy. DNA analysis of the parents, the
healthy sib, and of a paraffin fixed muscle biopsy
of the patient was carried out with DNA markers
in the chromosomal region 5ql2-13. The order
of loci is cen-D5S76-D5S6-D5S125-D5S435-
SMA-D5S357-D5S112.710 The results of the
DNA analysis are shown in fig 2. The healthy
sib and the patient have inherited the same
haplotypes from their parents.
The parents decided to refrain from having

another child in view of the probable 25%
recurrence risk and the impossibility of pre-
natal diagnosis.

Discussion
In this family no linkage of the apparent SMA
I with DNA markers on 5q could be found.
One explanation for these results is that
another locus for autosomal recessive SMA I
exists outside the 5ql2-13 region.
There are, however, alternative explanations

for the results of the DNA studies. Non-
paternity does not seem likely in view of the
parents' attitude towards the 25% recurrence
risk and prenatal diagnosis. Furthermore,
non-paternity of the healthy sib could be
excluded with a probability of > 99% after
testing with several DNA markers on other
chromosomes (this could not be tested in the
affected sib as there was no DNA left). The
possibility of misdiagnosis in the child seems
unlikely as the clinical symptoms were in con-
plete agreement with the diagnostic criteria for
SMA I,15 except for the slight contractures of
the elbows and wrist. The clinical picture is
incompatible with the type of X linked SMA
described by Greenberg et al,16 which presents
with severe congenital contractures and frac-
tures. The consanguinity of the parents argues
against other explanations, such as a pheno-
copy or a spontaneous mutation in the patient.
Moreover, segregation ratios for SMA I do not
deviate significantly from the expected
250%.1718 In contrast, some authors found a
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Figure 1 Muscle biopsy of the proband at the age of 8 weeks, largely composed of
small, atrophic fibres with scattered hypertrophic fibres (H x E).
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Figure 2 Pedigree and DNA results in family
SMA64. The numbers beneath the pedigree symbols
refer to alleles for the DNA markers D5S76, DSS6,
DSS125, DSS435, DSS351, and DSSI12.'0'4 The
SMA locus on 5q is located between DSS435 and
DSS351.

relatively low segregation ratio for SMA II in
population studies, suggesting that a propor-
tion of SMA II cases are not the result of
homozygosity for an autosomal recessive
gene.'9 There is the possibility that the healthy
sib is affected with SMA, but he shows no sign
of muscle weakness at the age of 21 years and
simultaneous occurrence of SMA type I and
chronic SMA type III has never been reported
within the same sibship. A final alternative
explanation is a double crossover (or two single
crossovers) between flanking markers in the
paternal or maternal haplotype, either in the
patient or the healthy sib, although the chance
of this is < 1%. Moreover, the fact that the
index patient is not homozygous for the flank-
ing DNA markers investigated while his par-
ents are consanguineous itself argues against
location of the SMA gene on 5q in this family.
It is interesting to note that two multiplex
families have been described with SMA type
III, in which the disease does not seem to be
linked to the 5q region.202'

It is generally concluded that the vast major-
ity of SMA I is linked to 5q79 and SMA I
resulting from homozygosity at a locus dif-
ferent from 5q would be a rare event. As
homozygosity for rare disease alleles occurs
relatively more often in children of consan-
guineous parents than is the case for diseases
with a higher carrier frequency, parental con-
sanguinity can be expected to be relatively
more frequent in non-5q autosomal recessive
SMA I than in 5q linked SMA I.
Our observation of a case, diagnostically

indistinguishable from SMA I, probably auto-
somal recessive but unlinked to 5q markers,
has implications for DNA linkage studies
aimed at the identification of the gene. It may
have consequences for genetic counselling and
risk calculation at prenatal diagnosis. For the
large majority of SMA I families, prenatal risk
calculation is feasible according to accepted
procedures,7 but it appears that one should
take special care in interpreting results from
DNA studies in consanguineous SMA I fami-
lies. Our case is a good example of the neces-
sity to include all available healthy sibs in a
DNA analysis to investigate the feasibility of
prenatal diagnosis for a given couple.
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