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Abstract  

Spinal muscular atrophy (SMA) is an autosomal recessive disease because of the mutant survival motor neuron gene 

(SMN-1) which leads to progressive loss of motor function due to atrophy the muscles of the trunk and limbs. The 

diagnosis is confirmed by the genetic test but in developing countries like Pakistan, biopsy is still the gold standard 

along with clinical and family history. We present a descriptive study of 10 cases of spinal muscular atrophy during five 

years in a tertiary care hospital, in which diagnosis was made by histopathology of the biopsies taken, relevant family 

history, and clinical symptoms. It was found that this disease was more in males and presenting age was different for 

different types of spinal muscular atrophies, with presenting symptom in most of the cases was hypotonia. So we 

conclude that clinical history and biopsy has important value in the diagnosis of spinal muscular atrophies in our 

particular regions. 
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Introduction 

Spinal muscle atrophy is an autosomal recessive disease 

affecting lower motor neurons as a result of the mutant 

SMN1 gene which lead to degeneration of alpha-motor 

neurons and causes muscle atrophy which is progressive, 

joint deformities, scoliosis and diseases of lung disease 

which are restrictive in nature.1 SMA is one of the major 

cause of death showing an approximate incidence of 1 in 

6000 to 1 in 10000 live births.2 

SMA was described for the first time by Werdnig and 

Hoffmann in 1891 and 1893 respectively 3. The disease 

is caused by an error in the survival motor neuron (SMN) 

protein synthesis that has several important roles at 

cellular level involving metabolism of RNA. This protein 

is important for maintenance of motor neurons including 

their integrity and differentiation and certain functions 

like apoptosis and axonal transport. The underlying 

cause is the mutation in two nearly identical genes 

located at 5q13; SMN1 and SMN2. These are different at 

one nucleotide at starting point of axon 7 which is 

needed that in the splicing of RNA of SMN. In normal 

conditions SMN1 gene codes SMN and SMN2 gene has 

alternative splicing at the junction of intron 6 to exon 8. 

As a result, functional SMN is coded in 10-20% SMN2 

and 80-90% SMN2 transcripts code a protein SMN^7 

which is rapidly degraded in the cells. 95% of SMA 

patients show homozygous absence of exons 7 and 8 of 

SMN1 gene and the remaining 5% have point mutations. 

Deletion in SMN1 gene does not cause the disease 

instead the severity of SMA. The greater the SMN2 copy 

number, the milder is the phenotype. However, this 

correlation is not absolute and there are other factors at 

play too.4 

SMA is seen with different grades of severity, the 

spectrum of symptoms classified according to the age at 

which symptoms appear the clinical outcome into four 

categories. 

Type I: Infantile form (Werdnig Hoffmann disease) is 

the most severe type of spinal muscular atrophy which 

presents in the first month of life. It is a rapidly 

progressive disease leading to death within first 2 years 

of life. 

Type II: Intermediate type in which disease is noticed 

between 6 and 18 months. These children can sit but 

cannot stand or walk. Their life span is less than normal 

individuals but many patients survive to adulthood. 

Type III: Juvenile form which usually manifests after 18 

months. These patients can walk without support but in 
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later life they are unable to walk. They have normal or 

near to normal life span. 

Type IV: Adult onset form which usually manifests after 

third decade of life with gradually weakness of proximal 

muscles of extremities. Patients usually require a 

support/aid for mobility but life expectancy is 

unaffected.5 

This case series aim to describe the few cases 

encountered in our setup, their epidemiological and 

clinical characteristics, and a short review of literature on 

pathogenesis and clinical presentations. 

Methodology 

A retrospective descriptive study was performed in the 

Pathology department, Polyclinic Hospital Islamabad. 

Muscle biopsies diagnosed as consistent with or as 

Spinal Muscular Atrophy (SMA) during the period from 

year 2011 to the year 2016 were included in the study.  

Relevant data was collected from these cases. The 

variables analyzed were the age at which the symptoms 

started with initial symptoms, gender, family history and 

age at death. 

Results  

Epidemiological results: A total of 10 cases were 

included in the study. 60% (6/10) of the cases were 

males. The male to female ratio was 1.2:1. The mean age 

at the onset of symptoms was 3.5 months for Type 

1(range 0-7months), 12 months for type II (range 6-18 

months) and 7.25 years for type IIIb (range >3 years but 

< 21 years). 

Types of SMA:   The most common form of SMA was 

Type I, observed in 5 patients and in 4 cases of type IIIb. 

One case was identified as Type II. There were no cases 

of type IIIa and type IV (Figure: 1). 

Presenting symptoms:  The most commonly observed 

symptom was hypotonia which was found in 3/10 (40%) 

cases. Two cases (20%) were presented with distal 

muscle weakness. A single case presented with 

respiratory difficulty. In rest of 4 patients’ clinical 

history was not provided (Figure: 2).  

Family history: Relevant family history was available in 

only 2 of patients. No information was available 

regarding the family history in rest of eight cases. Out of 

these one patient had history of death of 3 siblings with 

similar symptoms and one patient had history of cousin 

marriage (Figure: 3) 

 

                          

Figure 1: Types of spinal muscular atrophy and 

number of patients in our case series.  

Figure 2: The highest number of patients were 

presented with hypotonia, followed by distal muscle 

weakness and small number of patients had 

respiratory difficulty. 

 

 

Figure 3. Patients had history of death of siblings 

having similar symptoms and cousin marriages. 
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The muscle biopsies in each case revealed almost the 

same findings which revealed atrophic muscle fibers 

showing angular muscle fibers with loss of nuclei. 

 

Figure 4; Muscle biopsy from patients showed small 

angular muscle fibers (small arrow) with loss of 

nuclei (long arrow) (H&E X40). 

Discussion 

Spinal muscular atrophy is a group of disease in which 

genetic mutation of SMN 1 and SMN2 lead to atrophy of 

motor neuron cells and subsequent muscular atrophy and 

appearance of the clinical symptoms. The diagnosis is 

mainly based on clinical history and genetic studies.6 

Where genetic testing is unavailable, family history, 

clinical symptoms, and histopathology can help in 

diagnosis.  

In our case series, family history, clinical symptoms and 

histopathology were combined to make the diagnosis. 

In a study done by Arnold et al, SMA type 1 is the most 

common type which was found in 45 % of cases in a 

study done by him7. We also found Type 1 SMA to be 

the most common one of SMA in approximately 50% of 

cases in which predominance of male patients (60%) was 

noted. Ibrahim et al, found 56% of children with SMA to 

have Type 1 in a study conducted in Pakistan.  

In our study, we found positive family history of 

developmental delay, early neonatal deaths which 

prompted further investigations for the diagnosis of 

SMA. In his study, he found a family history of 19 out of 

67 children with developmental delay and early deaths 

without any diagnosis. In our study, we found positive 

family history in two out of 10 patients. In our region 

family history is important because a high prevalence 

rate of SMA in Pakistan may be due to inter cousin 

marriages. 8 In a study conducted in Pakistan 

consanguine marriages in Pakistan were up to 68% in 

children with mutations of SMN gene.9 So in family 

history consanguinity is one of the important causes of 

SMA. 10  

The most common clinical presentation was hypotonia 

and in one patient the presenting symptom was 

respiratory distress. This finding is also observed by 

Blanco et al. 11 

In SMA type I patients, clinical symptoms started 

appearing at the age of 3.5 months which is close to the 

findings by Pera Mc et al.12 

A definitive diagnosis of SMA is made by genetic 

testing.13 Muscle biopsy has limited value in the 

diagnosis of SMA.14 However, in countries where 

genetic testing is not available, muscle biopsies are 

performed. Although these biopsies show features of 

muscle atrophy which can also be seen in other 

conditions as well but it provides additional clinical data 

which when combined with family and clinical history 

and symptoms can lead to diagnosis of SMA 15 

Conclusion 

Our series show the classical clinical features with the 

majority cases at both extremes of age. There was slight 

male predominance and most frequent cases were of 

Type I category which is in accordance with the previous 

case studies. Muscle biopsy is still an important part of 

the workup for diagnosis of SMA when combined with 

other parameters like clinical and family history. 
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