S PINAL MUSCULAR ATROPHY:
A CLINICAL SURVEY

INTRODUCTION

In children, the most
common entity affecting the
motor neuron in the brains-
tem and spinal cord is the
spinal muscular atrophy
(SMA) (Minks 1995). SMAs
are a group of relatively
common diseases occurring
in infancy or early childho-
od transmitted by an autoso-
mal gene (Melki 1994).
Three forms of SMA have be-
en recognized: Acute form
(SMA type 1 or Werdnig-
Hoffmann disease); interme-
diate form (SMA type 2); and
the juvenile form (SMA type
3 or Kugelberg-Welander
syndrome) (Minks 1995). In
the acute form, progression
is rapid. Infants who are
hypotonic at birth rarely sur-
vive the first year whereas
those whose weaknesses ap-
pear postnatally deteriorate
more slowly. In most cases
the disease is fatal by the age
of 3 and the cause is usually
a respiratory infection.
Children with SMA2 deve-
lop normally for the first 6
months. On the 18th month,
an arrest of motor abilities
can be observed; tremor of
the upper extremities can
frequently be detected. SMA
3 is a milder form with survi-
val into adult life. Muscle
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SPINAL MUSKULER ATROFi: BiR KLINIK GOZDEN GECIRME
OZET

Diinyada cocuk 6limine yol agan genetik nedenler arasinda en sik rastlanilanlardan biri,
otozomal resesif gecisli bir hastalik olan spinal muskiiler atrofiDIR (SMA). SMA belirgin hi-
potoni, agir gucsizlik ve siklikla élimle sonuglanabilen restriktif akciger hastalig ile sey-
retmektedir.

Klinik olarak SMA, eriskin yaslara kadar ambulatuar halde kalabilen tip 3 varyantindan; er-
ken bebeklikte yerlesip, ylksek mortalitesi olan tip 1 varyantina kadar degisen bir spekt-
rum gosterir. Akut; SMA Tip 1, olarak adlandirilan Werdnig Hoffmann Hastaligi, ara; SMA
Tip2 ve juvenil; SMA Tip 3 Kugelberg Welander olmak tzere ¢ formu bulunmaktadir. Akut
formunda hizli progresyon izlenmektedir. Bu formda vakalarin ¢cogu 3 yas civarinda solu-
num enfeksiyonu nedeni ile kaybedilmektedir. Tip 2 SMA ‘da gelisim ilk 6 ayda normal olup,
18 ay civarinda motor yeteneklerde duraksama gézlenmektedir. Tip 3 SMA ise diger form-
lara gére daha hafif seyretmekte, eriskin yaslara kadar yasam mimkin olabilmektedir. Kli-
nik tabloda kas hareketlerindeki azalma belirgindir. Kas gui¢stzIigi simetrik olup, ekstre-
mitelerin proksimal kisimlarindadir. Govde, boyun ve toraks kaslari da bu giigsuzlikten et-
kilenmektedir. Etkilenen kaslar atrofiye ugramakla birlikte, diafragma, kalp kasi ve diz kas-
lar hastaligin son evresine kadar korunmaktadir. Hastaligin kesin tanisi genetik inceleme
ile yapilabilmektedir. SMA'nin 3 formu da besinci kromozomun uzun kolunda yer alan,
SMN (“Survival of Motor Neuron”) adi verilen bir gene lokalizedir. Hastalik icin ileri strilen
ikinci gen ise NAIP (Neuronal Apoptosis Inhibiting Protein) adi verilen néronal apoptozu
engelleme proteinine ait bir gendir. Klinik olarak degisik formlarin bulunmasi birden fazla
genin varoldugunu distundirmektedir.

Bu yazida, genetik olarak tanisi dogrulanmis 13 SMA hastasinin, klinik belirtileri, hastalar-
da gézlenen komplikasyonlar ve taniya yaklasimda karsilasilan zorluklar irdelenmistir
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ABSTRACT

Spinal muscular atrophy (SMA) is an autosomal recessive disease and is also one of the
most common genetic causes of death in childhood. SMA causes profound hypotonia, se-
vere weakness, and often fatal restrictive pulmonary disease. Patients with SMA present
a spectrum of the disease from the most severe infantile-onset type associated with a high
mortality rate to a late-onset mild form (type 3), where the patients remain independently
ambulatory throughout adult life. In the present report, various clinical presentations,
complications and some difficulties in diagnostic approach were documented in 13 gene-
tically defined cases with SMA.

Keywords: spinal muscular atrophy, SMN, EMG, NAIP

weakness develops after the 18th month and in so-
me patients does not manifest itself until adult life
(Minks 1995).

The three forms are determined by a gene loca-
lized to the long arm of chromosome 5 (5ql2-ql3.3)
(Melki 1994) which is known as the Survival of Mo-
tor Neuron (SMN). Deletion on the 7th and 8th
exons has been found. The second gene supposed
to be determined for the disease is Neuronal Apop-

tosis Inhibiting Protein (NAIP) (Somerville et al.
1997). Having various clinical manifestations may
be linked to the fact that more than one alleorphic
gene could be in the same locus. The multiplicity of
this allele combination is being used to explain the
variety of clinical manifestations, age of onset, sur-
vival time and the anatomic dispersity of the affec-
ted motor neurons (Somerville et al. 1997). The cli-
nical picture is marked by reduction of muscle mo-
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vement. Muscle weakness is symmetric and is in
the proximal part of the limbs. Muscles of the
trunk, neck, and thorax are affected equally. The af-
fected muscles undergo atrophy. Diaphragm, cardi-
ac and smooth muscles are spared until the late sta-
ges of the disease. With progression, involvement
of bulbar musculature becomes more prominent
and atrophy and fasciculations of the tongue are
noted. Deep tendon reflexes are frequently redu-
ced or absent. There is no sensory loss, no intellec-
tual retardation and no sphincter disturbance
(Minks 1995).

In this report, we aimed to document our gene-
tically (with SMN analysis) confirmed SMA cases
with their histories, the clinical manifestations and
physical examination findings.

METHOD

In this report, the clinical features of 13 children
with SMA were reviewed and classified into 3 sta-
ges. Designation of the patients who administered
to the Child Neurology Unit of Cerrahpasa Medical
School between the years 1996-1999 was based on
history, physical examination, electromyography
(EMG) and the SMN gene analysis. The history was
taken from the parents, the EMG was performed in
anterior tibialis and biceps muscles with a needle
electrode (Nihon Kohden Neurocompact 2). The
genetic analysis was done in the molecular genetic
laboratories of Istanbul University Experimental
Medical Research Institute.

FINDINGS

All the patients were the children of Turkish pa-
rents. There were 6 boys and 7 girls. The range of
their ages was from 45 days to 13 years with a me-
an age of 34 months. 3 were in the SMA type 1 gro-
up, 6 were in type 2 and the other 4 cases were in
type 3. 2 out of 3 patients with SMA type 1 presen-
ted with reduced fetal movements, severe weak-
ness at birth and severe respiratory insufficiency.

There was consanguinity in 5 parents. 4 couples
were cousins (children of brothers or sisters) and 1
couple was cousins of the second degree. Concer-
ning the 5 consanguine parents, there were total of 3
deaths at the ages of 3 months, 8 months and 2.5 ye-
ars with weakness of the muscles and respiratory in-
fection. In the non-consanguine group 2 women had
3 abortuses in the first trimester of their pregnanci-
es.10 women had spontaneous and vaginal deliveries
following uncomplicated pregnancies while 3 had
cesarean sections because of their pelvic problems. 2
women experienced reduced fetal movements.

10 infants appeared normal at birth whereas 3
children had difficulties in sucking and had genera-
lized hypotonia; no movement against gravity was
observed. They could not keep their heads up and
the trunk muscles were weak. Their diaphragmatic

movements were slow, they cried weakly and they
had respiratory problems.

10 had head control by 4 months and sat at 8
months. 10 children by the age of 12 months expe-
rienced walking and standing problems. Before ad-
ministering to the Child Neurology Unit, 2 children
were treated by orthopedists. Physical examinati-
ons of the children over 12 months revealed no ab-
normal findings. Hypotonia and weakness affecting
the neck, proximal limbs and the trunk were pre-
sent. 5 children were unable to stand on their feet
with or without help; 2 needed support while sit-
ting. 7 children could not stand up without any sup-
port. Gower’s sign was (+). Deep tendon reflexes
were absent in 12 and one child had hyperactive de-
ep tendon reflexes. Babinsky sign was positive in 2
children who were over the age of 2. Fasciculation
in the tongue was evident in one child. Tremor of
the limbs was prominent in 2 children. Facial musc-
le strength was normal in 11 and was weak in 2
children. Cranial nerves seemed intact in all 13. 4 of
these children had received treatment of multiple
vitamin combinations.

Needle EMG findings were consistent with the
diagnosis of motor neuron disease and chronic ne-
urogenic involvement of muscles.

DISCUSSION

We have classified our children with SMA as
type 1, type 2 and type 3 according to their histori-
es, EMG, neurological examinations and gene
(SMN) analysis. It is important to consider SMA in
the differential diagnosis of reduced fetal move-
ments (Mac Leod et al. 1999). Also the classical
form of severe SMA type 1 has very consistent clini-
cal manifestations that are well recognized by pedi-
atricians but these children could sometimes be
misdiagnosed as having tracheoesophageal reflux
because of their hypersalivations, dysphagia, vomi-
ting as a result of musculature weakness of the gast-
rointestinal tract (Innaccone 1998). Children with
SMA type 2 and type 3 are diagnosed on the course
of the illness as well as electrodiagnostic studies
EMG and gene analysis (Minks 1995). The therapies
available to these children are only supportive and
consist of preventing and treating the complicati-
ons of severe weakness (Dubowitz 1999) such as
restrictive lung disease (Mellins 1974), poor nutriti-
on, orthopedic deformities, immobility and psycho-
social problems (Innaccone 1998, Strober and Ten-
nekoon 1999). Again, researchers eagerly look for
improved quality of life and extended life span (In-
naccone 1998, Strober and Tennekoon 1999). Ho-
wever, SMA sometimes may be underestimated and
these children keep on attending the orthopedists
for walking and sitting difficulties as in our 2 cases.
Also for the nutritional problems they are prescri-
bed multivitamins as in our 4 cases.
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CONCLUSION

More recently our understanding of the genetics
of this disorder has provided a noninvasive appro-
ach to diagnosis. In our country where there is con-
sanguinity and a great number of multipare women
with more than 3 children, genetic analysis and co-
unseling becomes outstandingly important for furt-
her generations.
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