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Werdnig-Hoffmann Disease in A Female Child: A Rare Case Report 
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Abstract 

Spinal muscular atrophies (SMAs) are rare degenerative diseases that affect motor neuron. It is inherited as 

autosomal recessive disorder and mainly affect male baby but female may be affected. Disease can occurs 

all age groups but more severe form of the disease generally involved paediatric age group. Most severe 

infantile form also known as type 1 SMA or Werdnig- Hoffmann disease usually presented before the age of 

6 months with generalisedhypotonia with recurrent respiratory tract infection. Definite diagnosis is by 

genetic study and treatment is generally supportive and prognosis is poor. Here we present such rare disease 

in a female child. 
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Introduction 

The spinal muscular atrophies (SMAs) comprise a 

group of autosomal-recessive disorders character-

rized by progressive weakness of the limbs. In the 

early 1980s, Werdnig and Hoffman described a 

disorder of progressive muscular weakness begin-

ing in infancy that resulted in early death, though 

the age of death was variable. In pathologic terms, 

the disease was characterized by loss of anterior 

horn cells. The central role of lower motor neuron 

degeneration was confirmed in subsequent 

pathologic studies demonstrating a loss of anterior 

horn cells in the spinal cord and cranial nerve 

nuclei 
[1]

. Since then several types of spinal 

muscular atrophies have been described based on 

age when accompanying clinical features appear. 

The most common types are acute infantile (SMA 

type I or Werdnig-Hoffman disease), chronic 

infantile (SMA type II), chronic juvenile (SMA 

type III or Kugelberg-Welander disease) and adult 
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onset (SMA type IV) forms. SMA type0, a severe 

fatal form that is usually fatal in the perinatal 

period. The genetic defects associated with SMA 

types I-III are localized on chromosome 5q11.2-

13.3 
[2,3,4,5]

. In 1995, the spinal muscular atrophy 

disease causing gene, termed the survival motor 

neuron (SMN), was discovered
[6]

.
 
 Each individual 

has 2 SMN genes, SMN1and SMN2. More than 

95% of patients with spinal muscular atrophy have 

a homozygous disruption in the SMN1 gene on 

chromosome 5q, caused by mutation, deletion, or 

rearrangement. However, all patients with spinal 

muscular atrophy retain at least 1 copy of SMN2, 

which generates only 10% of the amount of full-

length SMN protein versus SMN1. This genomic 

organization provides a therapeutic pathway to 

promote SMN2, existing in all patients, to 

function like the missing SMN1 gene
[7]

. Many 

classification systems have been proposed and 

include variants based on inheritance, clinical and 

genetic criteria. Among these are the Emery 
[8]

, 

Pearn 
[9] 

and International SMA Consortium 

(ISMAC) system 
[10]

.
 
The ISMAC system is most 

widely accepted and is used in this review. 

The ISMAC classification system is based on the 

age of onset 
[11]

. According to the ISMAC system, 

the age of onset for spinal muscular atrophies is as 

follows: 

SMA type I (acute infantile or Werdnig Hoffman): 

Onset is from birth to 6 months. 

SMA type II (chronic infantile): Onset is between 

6 and 18 months. 

SMA type III (chronic juvenile): Onset is after 18 

months. 

SMA type IV (adult onset): Onset is in adulthood 

(mean onset, mid 30s). 

The acute infantile-onset SMA (type I) affects 

approximately 1 per 10,000 live births; the chronic 

forms (types II and III) affect 1 per 24,000 births. 

SMA types I and III each account for about one 

fourth of cases, whereas SMA type II is the largest 

group and accounts for one half of all cases 
[11]

. 

The incidence of spinal muscular atrophy is about 

1 in 10,000 live births with a carrier frequency of 

approximately 1 in 50 
[12,13]

. Male individuals are 

most frequently affected, especially with the 

early-onset forms of spinal muscular atrophy, i.e., 

types I and II 
[14]

. 

 

SMA type I - Acute infantile or Werdnig-

Hoffman disease 

Patients present before 6 months of age with 95% 

of patients having signs and symptoms by 3 

months. They have severe, progressive muscle 

weakness and flaccid or reduced muscle tone 

(hypotonia). Bulbar dysfunction includes poor 

sucking ability, reduced swallowing, and 

respiratory failure. Patients have no involvement 

of the extraocular muscles, and facial weakness is 

often minimal or absent. They have no evidence 

of cerebral involvement, and infants appear alert. 

Reports of impaired fetal movements are observed 

in 30% of cases, and 60% of infants with SMA 

type I are floppy babies at birth. Prolonged 

cyanosis may be noted at delivery. In some 

instances, the disease can cause fulminant 

weakness in the first few days of life. Such severe 

weakness and early bulbar dysfunction are 

associated with short life expectancy with a mean 

survival of 5.9 months. In 95% of cases, infants 

die from complications of the disease by 18 

months 
[15,16,17,18]

 

 

Case Presentation 

A 8 month old female child admitted in our 

paediatric ward with complaints of fever, cough 

and respiratory difficulty for 3 days. There was 

similar episodes in past. There was no history of 

perinatal asphyxia or any other significant post-

natal events. Child was on exclusively breast 

feeding for 6 months and vaccination was given 

asper age. On examination child was conscious, 

afebrile, heart rate 116/ min, regular, respiratory 

rate 58/ min, regular, spo2 96% in room air. On 

head to toe examination no facial dysmorphism, 

congenital anomaly, cyanosis or clubbing. 

Onsystemic examination chest indrawing was 

there and bilateral crackles on chest auscultation. 

On CNS examination gross hypotonia both upper 

and lower limbs (fig1, 2, 3), power diminishedin 
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both lower limbs comparison to upper limb (fig 

4). All deep tendon reflexes were absent. 

Cardiovascular and other systemic examination 

was normal. On investigation complete blood 

count was normal except leucocytosis. Liver 

function, renal function, urine test was also 

normal. Serum creatinine phosphokinase was 

within normal limit, 98.7 IU/L, CSF study and CT 

scan was also normal. On genetic study there was 

deletion of exon 7&8 of SMN 1 gene. 

 

 

           Fig 1                                                            Fig 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            Fig 3                                                               Fig 4 

 

Discussion 

SMA is one of the most common genetic 

neuromuscular diseases. Itis caused by the loss of 

the telomeric copy of the survival motor neuron 

gene (SMN1) on human chromosome 5q11.2-13.3 
[19]

. Expression of the SMN gene is prevalent in 

many kinds of neurons, but motor neurons are 

exclusively affected in SMA. These  

 

motor neuron defects cause the pathologic change 

of SMA1
[20]

. Symmetric proximal muscle 

weakness begins during the fetal period and 

progresses through infancy and childhood 
[21]

. 

Diagnosis is generally on the basis of history, 

clinical examination and confirmed by genetic 

study. This child having history of developmental 

delay, not able to sit, stand and walk since birth 
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and no significant post-natal history. Management 

is mainly supportive, no specific therapy. 

Physiotherapy and orthopaedics care is the main 

stay of therapy. Whatever therapy is given 

prognosis is always poor and child generally 

survive up to the age of 18 months to 2 yr. 

 

Conclusion 

Though SMA a rare disease, it can be an 

important differential diagnosis of a floppyinfant. 

Any floppy infant with recurrent respiratory tract 

infection with are flexiathe possibility of SMA 

should be considered. Though the common cause 

of floppy infant being Down syndrome, 

hypothyroidism, hypotonic cerebral palsy 

butdetailed history and clinical examination along 

with genetic study can clinch the diagnosis of 

SMA. 

 

References 

1. Katirji B, Kaminski HJ, Preston DC. 

Spinal muscular atrophies. Katirji B, 

Kaminski HJ, Preston DC, Ruff RL, 

Shapiro BE, eds. Neuromuscular Disorders 

in Clinical Practice. Boston: Butterworth-

Heinemann; 2002. 445-53. 

2. Bradley WG, Daroff RB, Fenichel GM, 

Jankovic J, eds. Neurology in Clinical 

Practice. 2nd ed. Boston: Butterworth-

Heinemann; 1996. 1829-43. 

3. Brzustowicz LM, Lehner T, Castilla LH, et 

al. Genetic mapping of chronic childhood-

onset spinal muscular atrophy to 

chromosome 5q11.2-13.3. Nature. 1990 

Apr 5. 344(6266):540-1. [Medline]. 

4. Harding AE, Thomas PK. Hereditary distal 

spinal muscular atrophy. A report on 34 

cases and a review of the literature. J 

Neurol Sci. 1980 Mar. 45(2-3):337-

48. [Medline]. 

5. Burlet P, Burglen L, Clermont O, et al. 

Large scale deletions of the 5q13 region 

are specific to Werdnig- Hoffmann 

disease. J Med Genet. 1996 Apr. 

33(4):281-3. [Medline]. 

6. Burglen L, Lefebvre S, Clermont O, et al. 

Structure and organization of the human 

survival motor neurone (SMN) gene. 

Genomicx. 1996. 32:479-482. 

7. Lunn MR, Wang CH. Spinal muscular 

atrophy. Lancet. 2008 Jun 21. 

371(9630):2120-33. [Medline]. 

8. Emery AE. The nosology of the spinal 

muscular atrophies. J Med Genet. 1971 

Dec. 8(4):481-95. [Medline]. 

9. Pearn J. Classification of spinal muscular 

atrophies. Lancet. 1980 Apr 26. 1(8174): 

919-22. [Medline]. 

10. Munsat TL, Davies KE. International 

SMA consortium meeting. (26-28 June 

1992, Bonn, Germany). Neuromuscul 

Disord. 1992. 2(5-6):423-8. [Medline]. 

11. Harding AE. Inherited neuronal atrophy 

and degeneration predominantly of lower 

motor neurons. Dyck PJ, Thomas PK, eds. 

Peripheral Neuropathy. 3rd ed. Philadel-

phia: WB Saunders; 1993. 1051-64. 

12. Ogino S, Leonard DG, Rennert H, Ewens 

WJ, Wilson RB. Genetic risk assessment 

in carrier testing for spinal muscular 

atrophy. Am J Med Genet. 2002 Jul 15. 

110(4):301-7. [Medline]. 

13. Awater C, Zerres K, Rudnik-Schöneborn 

S. Pregnancy course and outcome in 

women with hereditary neuromuscular 

disorders: comparison of obstetric risks in 

178 patients. Eur J ObstetGynecolReprod 

Biol. 2012 Jun. 162(2):153-9. [Medline]. 

14. Hausmanowa-Petrusewicz I, Zaremba J, 

Borkowska J, Szirkowiec W. Chronic 

proxymal spinal muscular atrophy of 

childhood and adolescence: sex influence. 

J Med Genet. 1984 Dec. 21(6):447-50. 

[Medline]. 

15. Walton JN. The limp child. J Neurol 

Neurosurg Psychiatry. 1957 May. 20(2): 

144-54. [Medline]. 

16. Rudnik-Schoneborn S, Forkert R, Hahnen 

E, et al. Clinical spectrum and diagnostic 

criteria of infantile spinal muscular 

http://reference.medscape.com/medline/abstract/2320125
http://reference.medscape.com/medline/abstract/7365507
http://reference.medscape.com/medline/abstract/8730281


 

Dr Tapan Kumar Biswas et al JMSCR Volume 04 Issue 09 September  Page 12589 
 

JMSCR Vol||04||Issue||09||Page 12585-12589||September 2016 

atrophy: further delineation on the basis of 

SMN gene deletion findings. Neuroped-

iatrics. 1996 Feb. 27(1):8-15. [Medline]. 

17. Fenichel GM. Clinical Pediatric Neuro-

logy. 3rd ed. WB Saunders: Philadelphia; 

1997. 151-74. 

18. Joynt R, Griggs R. Clinical Neurology. 

Philadelphia: Lippincott; 1997 Vol 4:11-5. 

19. Roy N, Mahavedan MS, McLean M, 

Shutler G, Yaraghi Z, Farahani R et al. 

The gene for neuronal apoptosis inhibitory 

protein is partially deleted in individuals 

with spinal muscular atrophy. Cell 

1995;80:167-78. 

20. Lefebvre S, Burglen L, Reboullet S, 

Clermont O, Burlet P, Viollet L, et al. 

Identification and characterization of a 

spinal muscular atrophy-determining gene. 

Cell 1995;80: 155-65.  

21. Crawford TO, and Pardo CA. The 

neurobiology of childhood spinal muscular 

atrophy. Neurobiol Dis 1996;3:97-110 

 


