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A Case of Type III Proximal Spinal Muscular Atrophy Distinguished from Distal Spinal Muscular Atrophy

—A case report —

Hyoung Seop Kim, M.D., Sang Chul Lee, M.D., Soo Kyoung Cho, M.D., Yong Bum Park, M.D., Soo Hyun Lee, M.D.", Jae

Ho Moon, M.D. and Yoon Ghil Park, M.D.

Department of Rehabilitation Medicine and Rehabilitation Institute of Muscular Disease, Yonsei University College of Medicine, "Kangnam

Community Health Center

Spinal muscular atrophy (SMA) is a neuromuscular disorder
characterized by progressive anterior horn cell degeneration
leading to motor weakness, muscular atrophy and denerva-
tion. Recently, the genes responsible for proximal muscular
atrophy have been identified and named as survivor motor
neuron (SMN) and neuronal apoptosis inhibitory protein
genes. The clinical symptoms, courses and evaluation find-
ings of proximal SMA type III are similar to those of distal
SMA and proximal muscle myopathies such as limb gir-

dle muscular dystrophy and fascioscapulohumeral muscular
dystrophy. It cannot be diagnosed with muscle biopsy and
electromyographic findings exclusively. In our case, the pa-
tient showed similar clinical manifestations of distal SMA.
So we couldn’t diagnose this case as SMA type III until we
detected SMN 1 gene deletion. This case could be a good
model for diagnostic approach to SMA type III and diffe-
rential diagnosis to similar diseases. (J Korean Acad Rehab
Med 2007; 31: 113-118)
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Fig. 1. A 17-year-old male patient who was diagnosed as type III
proximal spinal muscular atrophy showed bilateral pes cavus and
claw foot deformities.
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Fig. 2. Muscle biopsy of left vastus medialis shows many areas
of small group atrophy (arrows) and fatty ingrowth. These findings
were consistent with neurogenic atrophy (Hematoxylin and Eosin
stain, > 300).
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Fig. 3. The electrophoresis of survival motor neuron(SMN) genes
after restriction enzyme processing shows the deletion of a pair of
SMN 1 genes in exon 7 and 8 and the existence of SMN 2 genes
of which size were 164 base pairs and 123 base pairs respectively.
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Table 1. Diagnostic Criteria of Distal Spinal Muscular Atrophy*

Clinical criteria
Family history
1." Autosomal dominant or recessive inheritance
C." Isolated cases have ether autosomal recessive distal HMN or are the result of a de novo mutation of autosomal dominant
distal HMN.
Age at onset
1. Usually in the first decade of life
C. A wide range of onset; varying from congenital to late onset
Muscle wasting and weakness
1. Predominantly the distal parts of the extremities.
E} Predominantly proximal muscle weakness
C. Initially in the peroneal compartment and intrinsic foot muscle.
C. In latest stage, wasting and weakness of the proximal muscles may develop.
C. Weakness of the muscles of hands and forearms is present in some patient.
Associated features
1. Arthrogryposis, pes cavus, scoliosis, termor, progeressive sensorincural deafness, vocal cord palsy
E. Impaired sensation
E. Significant involvement of CNS , including pyramidal tract
Course and severity
1. Slowly progressive with variable severity
Laboratory criteria
Metabolic study
E. Metalbolic and aquired cause for neuropathy
E. Marked elevated CPK"
Electrophysiology
1. Normal or slightly reduced motor NCV**
1. Normal sensory NCV
1. Neurogenic abnormality on needle EMG' "
E. Myopathic abnormality
C. Motor NCV in single nerve (usually peroneal) may be not measurable in a advanced cases due to important muscular atrophy
Pathology
C. Sural nerve biopsy is normal except for age related changes.
Molecular genetics
E. Mutation in the survival motor neuron gene (SMN) associated with proximal spinal muscular atrophy on chromosome 5q11.2-13.3
C. Distal HMN' 7 loci have been identified on chromosome 12q24 (type II) and 7p (type o

#*: This is abstracted from the diagnostic criteria of distal hereditary motor neuropathy to which have been consented at the 2nd workshop
of the European Charcot-Marie-Tooth disease consortium.”, ": Inclusion, ": Comment, 5. Exclusion, ": Central nervous system, ": Creatine
phosphokinase, **: Nerve conduction velocity, T Electromyography, ' ': Hereditary motor neuropathy
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Table 2. Diagnostic Criteria of Type III Proximal Spinal Muscular Atrophy*

Clinical criteria
Family history

In SMA' type III (mild form) onset is usually after the age of 18 month

Muscle weakness
1.7 Muscle weakness of the trunk and limbs
1. Symmetrical

E.} Weakness of extra-ocular muscles, diaphragm and the myocardium, or marked facial weakness

Associated features
1. Fasciculation of tongue and tremor of hand
E. Sensory disturbance

E. Central nervous system dysfunction and involvement of other neurological systems or organs, i.e. hearing or vision

Course and severity
I. In SMA type III the ability to walk will be achieved.

I. In SMA type 1II life expectancy is most likely normal.

Laboratory criteria
Molecular genetics

I. The homozygous absence/mutation of the telemeric SMN  gene (SMN") in the presence of clinical symptoms is diagnostic.
C. In case with absence/mutation of the telomeric SMN gene further diagnostic procedures such as EMG" and muscle biopsy

are no longer needed.

C. The presence of both copies of SMN' argues strongly against the diagnosis.

Biochemistry
C. CK** usually <5 times the upper limit of normal
Electrophysiology

1. Abnormal spontaneous activity, e.g. fibrillations, positive sharp waves and fasciculations by EMG
I. Increased mean duration and amplitude of motor unit action potentials by EMG
E. In SMA type reduction of motor nerve conduction velocities (MNCVs) <70% of lower limit.

E. Abnormal sensory nerve action potentials
Histopathology of muscle
1. Groups of atrophic fibers of both types
Hypertrophic fiber of type 1
Type grouping (chronic case)

C. In SMA type III there may be a concomitant myopathic pattern

*: This is abstracted from the diagnostic criteria of proximal spinal muscular atrophy to which have been consented at the 59th Euro-
pean neuromuscular center international wor]shop.’, LF Spinal muscular atrophy, ™. Inclusion, ¥: Exclusion, ": Survival motor neuron,

1, Electromyography, **: Creatine kinase
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