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Abstract

Introduction: Infantile spinal muscular atrophy (ISA) is an autosomal reces-
sive disease caused by primary degeneration of cells in the anterior horn of
the spinal cord, leading to muscle weakness and hypotonia. Its incidence is
estimated at 1 in 6000 births worldwide. In Africa, particularly in Senegal,
there are few studies interested on this pathology. We therefore deemed this
study necessary, which set itself the objective of describing the diagnostic,
therapeutic and progressive aspects of infantile spinal muscular atrophy at the
Albert Royer National Children’s Hospital Center in Dakar (CHNEAR). Me-
thodology: We conducted a retrospective descriptive study over a period of
two (2) years from December 2020 to December 2022. Included were all hos-
pitalized patients in whom the diagnosis of spinal muscular atrophy was
made with or without genetic confirmation. The data were collected on a
pre-established form then entered and analyzed with the following software:
Excel 2013 and R version 4.1.3. Results: During our study period, 2100 child-
ren were hospitalized, the annual incidence was 0.76%. The average age of
our patients was 9 + 9 months with a range of 3 months to 32 months and the
median was 6.5 months. The sex ratio was 7. The notion of family consan-
guinity was found in 62.5% of cases and the notion of ISA in the family in
25% of cases. Hypotonia and respiratory distress were found at the forefront
in equal proportions (50% of cases). Electromyogram (EMG) was performed
in 3 patients (37.5%). Symptomatic medical treatment was administered in
100% of patients, 04 patients had benefited from respiratory physiotherapy,
ie. 50% of cases, and genetic counseling was carried out in one patient
(12.5%). The evolution was immediately favorable in 2 patients or 25% of
cases, unfavorable in 75% of cases with a death rate of 50% and the average
age of death was 5.5 months * 1 with extremes ranging from 3 to 7 months.
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Conclusion: The number of Infantile spinal muscular atrophy cases remains
low in hospitals in Dakar. Diagnostic means are still difficult to access. The
course is difficult to predict and is often marked in the long term by respira-
tory difficulties which can be fatal.
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1. Introduction

Infantile spinal muscular atrophy (ISA) is an autosomal recessive disorder [1]. It

is due to primary degeneration of cells in the anterior horn of the spinal cord,

leading to muscle weakness and hypotonia [2]. It is a serious condition, it is the

most common cause of genetic death in children with an incidence of 1 in 6000

live births [3]. Although classified as a “rare disease”, the incidence of ISA

reaches 1 in 10,000 births in the United States and up to 2 in 10,000 births per

year in France [1]. In France, around 120 new cases are diagnosed each year, and

there are around 1500 patients, all types combined. In Africa, myopathies are

very rarely reported due to difficulties in diagnostic confirmation. The disease is

marked by great clinical variability [4]. Among proximal spinal muscular atro-

phies, there are four types (two infantile types, one juvenile type and one adult

type):

- Type I called Werdnig-Hoffmann disease or severe infantile spinal muscular
atrophy.

- Type II or intermediate infantile spinal muscular atrophy.

- Type III also called juvenile spinal muscular atrophy or Kugelberg-Welander
disease.

- Type IV or adult spinal muscular atrophy.

The evolution of this condition seems difficult to predict. It appears to be a
disabling pathology, requiring multidisciplinary care [5]. This pathology current-
ly benefits from advances in molecular biology making possible a precise diag-
nosis which could lead to genetic counseling.

In order to better approach this pathology, we carried out this study with the
main objective of describing the diagnostic, therapeutic and evolutionary aspects
of infantile spinal muscular atrophy. The specific objectives were to determine
the particularities of the management of the pathology in our context.

2. Methodology

This was a retrospective, descriptive study in the pediatric department of the
Albert Royer National Children’s Hospital Center in Dakar from December 2020
to December 2022. We included children in whom the diagnosis of infantile
spinal muscular atrophy was made with or without genetic confirmation. In-

complete or non-usable files as well as patients whose parents had not signed
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consent were excluded from the study. The data was collected on a pre-established
form. They were entered and analyzed with Excel 2013 and R version 4.1.3 soft-
ware.

During the descriptive analysis, we studied the sociodemographic data with
the age of onset, the history, the clinical presentation as well as the proposed
treatment. The qualitative variables were described by frequency tables and by
bar and pie charts. The quantitative variables were described by the mean, me-
dian, standard deviation and extremes. A value of p < 0.05 was considered sig-
nificant.

The diagnosis was made based on hypotonia in a suggestive context associated

with electromyographic abnormalities with or without genetic confirmation.

3. Results

3.1. Sociodemographic Results

During the study period, 2100 children were hospitalized in the pediatric pul-
monology department of the Albert Royer children’s hospital. Among them, 08
cases of spinal muscular atrophy were collected, representing an annual inci-
dence of 0.76%. The average age of our patients was 9 = 9 months with a range
of 3 months to 32 months. The median was 6.5 months. The sex ratio was 7.

Among the patients, 50% were from Dakar.

3.2. Antecedents

The notion of spinal muscular atrophy in the family was found in 25% of cases
and family consanguinity in 62.5% of cases.

The vaccination status of patients was up to date in 6 cases according to the
extended vaccination program of senegal (PEV).

A delay in psychomotor development was found in 100% of the children.
Vaccination was up to date in 75% of children according to Senegal’s expanded
vaccination program. In our study, severe malnutrition was found in 12.5% of

cases.

3.3. Reasons for Consultation

Hypotonia and respiratory distress were found in 50% of cases.

3.4. Neurological Examination

Consciousness was preserved in 5 patients, a proportion of 62.5%. Normal vo-
luntary motor skills were found in 6 patients (75%), a bilateral motor deficit of
both limbs and flaccid paraplegia associated with paresis of the limbs were noted
in 12.5% of cases. Superficial and deep sensitivity was preserved in 3 patients
(37.5%).

3.5. Lung Examination

Examination of the respiratory system revealed paradoxical breathing in 75% of
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cases. Respiratory distress, condensation syndrome and congestion were noted
in 62.5% of patients. Figure 1 shows the distribution according to respiratory

signs.

3.6. Classification

In 75% of cases the age of onset of symptoms was before 6 months (75% of cas-
es).

However, in 12.5% of cases, it can be less or more than 18 months as shown in
Table 1.

3.7. Paraclinic

Electromyogram (EMG) was performed in 3 patients (37.5%) including

- The 2 cases concluded that there was a severe peripheral neurogenic process
in all four limbs with damage to the axial muscles (sternocleidomastoid)
where a large, poor, accelerated tracing with giant potentials was found in
favor of infantile progressive spinal muscular atrophy type I (WERDNIG
HOFFMAN).

- The other showed an axono-myelin sensory-motor polyneuropathy of the
four limbs.

In our study, no cases benefited from genetic and molecular biology studies.

80.0% 75%
70.0%
62.5% 62.5% 62.5%
60.0%
T 50.0%
2 l00% 37.5%
g
& 300%
20.0%
10.0%
0.0%
Respiratory ~ Pulmonary  Pulmonary Clutter Paradoxical
distress condensation obstruction breathing

Figure 1. Distribution according to respiratory signs.

Table 1. Classification according to age of onset.

Age of onset Effective (%)
0 to 6 months 6 75%
Less than 18 months 1 12.5%
Greater than 18 months 1 12.5%
Total 8 100%
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3.8. Diagnostic data

The average age of diagnosis was 8.5 months + 8 with extremes ranging from 3
months to 30 months. According to the classification of the international ASI
consortium we retained 6 cases of infantile spinal muscular atrophy type I and 2
cases of infantile spinal muscular atrophy type III.

3.9. Therapeutic Data

Medical treatment was administered in 100% of patients. Four patients had be-
nefited from respiratory physiotherapy, ie. 50% of cases. Genetic counseling was
carried out in one patient (12.5%). Gene therapy was not prescribed in our pa-

tients.

3.10. Evolution

The outcome was immediately favorable in 2 patients or 25% of cases. Unfavor-
able outcome in 75% of cases with a death rate of 50%. The average age of death
was 5.5 months *+ 1 with extremes ranging from 3 to 7 months.

Long term was difficult to assess due to the loss of vision in several of the pa-

tients.

4. Discussion
4.1. Epidemiological Aspects

In our study, the average age of our patients was 919 with extremes of 3 months
to 32 months. The median was 6.5 months, which is close to the study done in
Morocco [6] and that in Chile [7]. On the other hand, the study carried out in
Portugal [8] reported that the age of diagnosis was between 0 and 2 years. The
age at diagnosis of spinal muscular atrophy varies and depends on the type and
severity of the disease.

Furthermore, in our study, due to the fact that practitioners do not think early
about the diagnosis, especially neonatal screening, and that parents are con-
cerned late by the signs linked to this disease, the diagnosis is often made late.
Consanguinity, as in all recessive diseases, is an important contributing factor in
the emergence of spinal muscular atrophy. The consanguinity rate is significant-
ly higher among couples who have given birth to children with ASI compared to
couples without sick children. The figures range from 2.5 to 7.7% for marriages
between relatives to 0.2% for a standard population [9]. In the Pearn series [10],
the difference was even more significant (5% to 0.1%). In our work, consanguin-
ity was found in 5 cases or 62.5%, which matches the figures reported by the
study carried out in Egypt [11] and that of the Constantine University Hospital
[12] which were respectively 46% and 47 %.

Spinal muscular atrophy is a genetic disease with serious consequences. It is
important to look for the presence or absence of similar cases in the family.

The survey by the French Association against Myopathies carried out in

France [13] cited that 22% of patients had one or more people in their family af-
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fected by spinal muscular atrophy. This could be explained by the fact that in the
case of a history of direct family ASI, the risk of developing ASI is increased.
Therefore, early detection of at-risk cases is necessary in order to be able to im-

plement appropriate measures to prevent the risk of having an ISA.

4.2. Diagnostic Aspects

The most frequent reasons for consultation were hypotonia in 4 type I cases
(50%) and respiratory distress present in 4 type I and III cases. According to
SHAWKY [11], the most common complaints were recurrent respiratory infec-
tions, hypotonia and muscle weakness in all type I patients (67.5%), followed by
inability to walk in all type I patients. type II (27.3%), and functional impotence
and difficulty walking in all type III patients (5.2%). Hypotonia is often the first
clinical sign found in type I spinal muscular atrophy. Muscular paralysis progresses
to affect the respiratory muscles such as the diaphragm, causing the paradoxical
breathing found in certain cases of ISA. Respiratory muscle damage remains a
poor prognosis criterion.

The genetic test makes it possible to obtain a definitive diagnosis in a very
short time. It is often done straight away. However, in the literature it is reported
that, in some cases, the doctor initially prescribes additional tests to guide the
diagnosis: muscle enzyme measurements, electromyogram. Muscle biopsy is no
longer necessary these days unless the result of the genetic test is ambiguous.
[14]. In proximal spinal muscular atrophy linked to SMN1, the measurement of
muscle enzymes shows CPK (creatine phosphokinase) generally low, indicating
a process of loss of muscle fibers that is not very active. This examination thus
makes it possible to rule out other neuromuscular diseases (muscular dystro-
phies, congenital myopathies, inflammatory myopathies, etc.), particularly in cases
of type III spinal muscular atrophy and atypical forms of the disease [14].

In people suffering from proximal spinal muscular atrophy linked to SMN1,
the electromyogram, if carried out, shows that it is the nerve, in this case the
motor neuron, which is primarily affected, explaining the muscular weakness
found [14]. In our study, only EMG was performed in 3 patients (37.5%).

This is explained by the fact that its examinations are more available and ac-
cessible in industrialized countries than in our context and by the fact that the
socio-economic level is low in our countries where patients have difficulty taking
care of themselves.

The age at diagnosis in our series was before 6 months in 75% of cases.

In the Ge series [15], the age of onset of the disease was between birth and the
age of 9 months with an average of 3.1 months for type 1, and it varied between
2 to 18 months. With an average of 8.7 months for type 2 and he was between
the age of 2 months to 5 years with an average of 21 months for type 3. Neonatal
screening could help in early diagnosis and management adequate treatment of
cases before symptoms set in. In our contexts the predominance of type I of the
disease explains the fact that the age at diagnosis is before the acquisition of the

sitting position.
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4.3. Therapeutic Aspects

Symptomatic medical treatment was administered to all patients. The sympto-
matic treatment consisted to respiratory physiotherapy and oxygene therapy.
Genetic counseling was carried out in one patient (12.5%). The management
of infantile spinal muscular atrophy is multidisciplinary and must be started as
early as possible. There is no treatment that can permanently cure patients. How-
ever, medical treatment is symptomatic [16] [17]. However, innovative therapies
have been available for several years in developed countries and are considered
as basic treatment in ISA [14]. Gene therapy can increase the life expectancy of
patients, especially if it is started early. However, it does not completely cure the
disease. This difference in care can be explained by the financial difficulties en-
countered by our patients in our countries, unavailability and inaccessibility of

these innovative therapies.

4.4. Evolutionary Aspects

The progression of proximal spinal muscular atrophy is specific to each person.
However, early and appropriate medical care can improve the quality of life of
these patients [14]. However, infantile spinal muscular atrophy is a chronic dis-
ease, and in the absence of adequate care, there is a tendency at worsening, the
evolution is not predictable. Serious complications can occur, even life-threatening.
In this context our study showed an unfavorable evolution in 75% of cases with a
death rate of 50%. The average age of death was 5.5 months + 1 with extremes
ranging from 3 to 7 months. In the long term, the evolution was difficult to as-

sess due to the loss of sight of several of the patients.

5. Conclusions

Infantile spinal muscular atrophy is a rare but serious genetic disease.
Efforts must be made in early diagnosis and adequate management of cases.

Genetic counseling should be mandatory for all families with confirmed cases.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Brzustowicz, M., Lehner, T., Castilla, L.H., Penchaszadeh, G., Wilhelmsen, K., Da-
niels, R., et al. (1990) Genetic Mapping of Chronic Childhood-Onset Spinal Muscu-
lar Atrophy to Chromosome 5q11.2-13.3. Nature, 344, 540-541.
https://doi.org/10.1038/344540a0

[2] Markowitz, J.A., Singh, P. and Darras, B.T. (2012) Spinal Muscular Atrophy: A Clin-
ical and Research Update. Pediatric Neurology, 46, 1-12.
https://doi.org/10.1016/j.pediatrneurol.2011.09.001

[3] Hamilton, G. and Gillingwater, T.H. (2013) Spinal Muscular Atrophy: Going beyond
the Motor Neuron. Trends in Molecular Medicine, 19, 40-50.

DOI: 10.4236/0jped.2024.143049

520 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2024.143049
https://doi.org/10.1038/344540a0
https://doi.org/10.1016/j.pediatrneurol.2011.09.001

G. Diagne et al.

(4]

(6]

(10]

(11]

(12]

(13]

(14]

[15]

(16]

(17]

https://doi.org/10.1016/j.molmed.2012.11.002

Munsat, T.L. and Davies, K.E. (1992) International SMA Consortium Meeting (26-28
June 1992, Bonn, Germany). Neuromuscular Disorders, 2, 423-428.
https://doi.org/10.1016/S0960-8966(06)80015-5

Belaid, A. and Jaeger-Buet, C. (2006) Spinal Muscular Atrophy Paris: Knowledge
and Understanding Collection.
https://docplayer.fr/17651970-Amyotrophies-spinales-juin-2006-d-r-belaid-abane-s
ous-la-direction-du-d-r-cecile-jaeger-buet-monographie.html

Hamzi, K., Bellayou, H., Itri, M. and Nadifi, S. (2013) PCR-RFLP, Sequencing, and
Quantification in Molecular Diagnosis of Spinal Muscular Atrophy: Limits and Ad-

vantages. Journal of Molecular Neuroscience, 50, 270-274.
https://doi.org/10.1007/s12031-012-9944-9

Castiglioni, C., Levican, J., Rodillo, E., Garmendia, M.A., Diaz, A., Pizzaro, L., et al.
(2011) Atrofia muscular espinal: Caracterizacion clinic, electrofisiolégica y molecu-
lar of 26 patients. Revista Médica de Chile, 139, 197-204.
https://doi.org/10.4067/S0034-98872011000200009

Pires, M., Marreiros, H., Francisco, R.C., Soudo, A. and Vieira, J.P. (2011) Atrofia
Muscular Espinhal Analize Description of a Series of Cases. Acta Médica Portugue-
sa, 24, 95-102.

Feingold, J., Arthuis, M. and Celers, J. (1977) Genetics of Infantile Spinal Muscular
Atrophy: Existence of Two Autosomal Recessive Forms. Annals of Genetics, 20,
19-23.

Pearn, J.H. (1973) The Gene Frequency of Acute Werdnig-Hoffmann Disease (SMA
Type I). A Total Population Survey in Northeast England. Journal of Medical Ge-
netics, 10, 260-265. https://doi.org/10.1136/jmg.10.3.260

Shawky, M. and EL-Sayed, N. (2011) Clinico-Epidemiologic Characteristics of Spinal
Muscular Atrophy among Egyptians. Egyptian Journal of Medical Human Genetics,
12, 25-30. https://doi.org/10.1016/j.ejmhg.2011.02.015

Sifi, Y., Sifi, K., Boulefkhad, A., et al (2013) Clinical and Genetics Study of Algerian
Patients with Spinal Muscular Atrophy. Journal of Neurodegenerative Diseases, 2013,
Article ID: 903875. https://doi.org/10.1155/2013/903875

Hausmanowa-Petrusewicz, 1. (1988) Electrophysiological Findings in Childhood
Spinal Muscular Atrophies. Revue Neurologique, 144, 716-720.

Kostova, F.V., Williams, V.C., Heemskerk, J., lannaccone, S., DiDanato, C., Swobo-
da, K. and Maria, B.L. (2007) Spinal Muscular Atrophy: Classification, Diagnosis,
Management, Pathogenesis, and Future Research Directions. Journal of Child Neu-
rology, 22, 926-945. https://doi.org/10.1177/0883073807305662

Ge, X., Bai, J., Lu, Y., Qu, Y. and Song, F. (2012) The Natural History of Infant
Spinal Muscular Atrophy in China: A Study of 237 Patients. Journal of Child Neu-
rology, 27, 471-477. https://doi.org/10.1177/0883073811420152

French High Authority of Health (2021) PNDS Infantile Spinal Muscular Atrophy.
Saint-Denis.

Mesfin, A., Sponseller, P.D. and Leet, A.I. (2012) Spinal Muscular Atrophy: Manife-
stations and Management. Journal of the American Academy of Orthopaedic Surge-
ons, 20, 393-401. https://doi.org/10.5435/JAAOS-20-06-393

DOI: 10.4236/0jped.2024.143049

521 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2024.143049
https://doi.org/10.1016/j.molmed.2012.11.002
https://doi.org/10.1016/S0960-8966(06)80015-5
https://docplayer.fr/17651970-Amyotrophies-spinales-juin-2006-d-r-belaid-abane-sous-la-direction-du-d-r-cecile-jaeger-buet-monographie.html
https://docplayer.fr/17651970-Amyotrophies-spinales-juin-2006-d-r-belaid-abane-sous-la-direction-du-d-r-cecile-jaeger-buet-monographie.html
https://doi.org/10.1007/s12031-012-9944-9
https://doi.org/10.4067/S0034-98872011000200009
https://doi.org/10.1136/jmg.10.3.260
https://doi.org/10.1016/j.ejmhg.2011.02.015
https://doi.org/10.1155/2013/903875
https://doi.org/10.1177/0883073807305662
https://doi.org/10.1177/0883073811420152
https://doi.org/10.5435/JAAOS-20-06-393

	Infantile Spinal Muscular Atrophy at the Albert Royer National Children’s Hospital Center in Dakar
	Abstract
	Keywords
	1. Introduction
	2. Methodology
	3. Results
	3.1. Sociodemographic Results
	3.2. Antecedents
	3.3. Reasons for Consultation
	3.4. Neurological Examination
	3.5. Lung Examination
	3.6. Classification
	3.7. Paraclinic
	3.8. Diagnostic data
	3.9. Therapeutic Data
	3.10. Evolution

	4. Discussion
	4.1. Epidemiological Aspects
	4.2. Diagnostic Aspects
	4.3. Therapeutic Aspects
	4.4. Evolutionary Aspects

	5. Conclusions
	Conflicts of Interest
	References

