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Summary .  A clinically normal 5 year old child with a 
family history of  scoliosis was studied. Electromyogra- 
phy of the thoracic and lumbar erector spinae muscles 
and roentgenography of the spine were both done on two 
separate occasions, six months apart. On the first 
electromyographic investigation, moderate predomi- 
nance of activity was found over the left thoracic erector 
spinae muscles. At that time, spinal roentgenography 
showed normal results, whereas six months later left 
thoracolumbar scoliosis was evident. It was concluded 
that electromyographic investigation is useful for the 
early diagnosis of  scoliosis in school-age children. 

L'61ectromyographie, moyen d'exploration 
pour le diagnostic pr6coce de la scoliose 

R6sum6. On a compar6 les donn6es 61ectromyographi- 
ques des muscles paravert6braux thoracolombaires et les 
examens radiographiques de la colonne vert6brale effec- 
tu6s ~t une distance de six mois les uns des autres chez 
un enfant de 5 ans, cliniquement normal appartenant ~t 
une famille de scoliotiques. Il faut noter, pour les 
examens paravert6braux thoraciques de gauche, l 'appari- 
tion d'une activit6 pr6dominante, bien que mod6r6e, des 
muscles paravert6braux lombaires de gauche. L 'examen 
radiographique de la colonne, qui 6tait enti6rement 
n6gatif six mois auparavant, a r6v616 un tableau de 
scoliose thoraco-lombaire gauche six mois apr6s. On 
peut conclure que l 'examen 61ectromyographique est un 
moyen utile pour le diagnostic pr6coce de la scoliose 
chez des enfants en ~ge scolaire. 
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Fig. 1 
Initial X-ray of the spine 

Premiere radio de la colonne vert6brale 
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Many  studies have been  publ ished on e lec t romyographic  

(EMG) invest igat ion o f  the erector  spinae muscles  in the 

course of  spinal m o v e m e n t s  and their  electrical  act ivi ty 

in certain cases o f  wel l  established idiopathic scoliosis 

(Morris  et al. 1962, Horn  1969, Redford  et al. 1969, 

Jonsson 1970, 1973, Hoogmar tens  and Basmaj ian 1976, 

Valent ino et al . ,  1983 a, b). In the reports by Valent ino 
et al. the authors s tudied erector  spinae funct ion by E M G  

in three siblings aged 9, 7 and 5 years old. Both parents 

of  these children presented scoliosis.  The two eldest  

siblings (sisters) displayed signs o f  scoliosis,  whereas  

initial clinical roentgenologica l  study (Fig. 1) gave  

normal  results. Accord ing ly ,  we decided to fo l low up 

the results o f  invest igat ion in this child at regular 

intervals. The  above ment ioned  examinat ions  were  

repeated six months  later and their  results are reported 

and discussed in this paper.  

Material and methods 

The EMG apparatus used in this study was equipped with a three 
channel tracer and bipolar electrodes with very sensitive plates. The 
material used was a prototype (Pariante, Napoli) which is not 
commercially available. The electrodes were positioned 5 cm apart 
and lateral to the spinous process of the 7th thoracic and 2nd lumbar 
vertebrae. Anterior flexion of the trunk (with and without resistance) 
and posterior extension (with and without resistance) were studied. 
The EMG data obtained were analyzed according to the method of 
Basmajian (1978). 

Fig. 2 
EMG over the 7th thoracic vertebra during A extension of the trunk, B extension of the trunk in tilted position, C left rotation of the trunk on the 
pelvis, D right rotation of the trunk on the pelvis, E lateral left flexion of the trunk on the pelvis, F lateral flexion of the trunk on the pelvis 

EMG obtenu au niveau de la 7 c vert~bre thoracique dans les mouvements de : A extension du tronc, B extension du tronc avec position inclinte, C 
rotation ~ gauche du tronc sur le bassin, D rotation h droite du tronc sur le bassin, E flexion lattrale h gauche du tronc sur le bassin, F flexion 
lattrale du tronc sur le bassin 
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Results 

The initial EMG investigation revealed the following 
results : the recording over the 7th thoracic vertebra 
(Fig. 2) showed predominant activity of the left erector 
spinae in all spinal movements examined; recording over 
the 2nd lumbar vertebra (Fig. 3) demonstrated slightly 
predominant activity of  the right erector spinae. Six 
months later, the EMG recording made over the 7th tho- 
racic vertebra showed pronounced hyperactivity of  the 
left erector spinae flexion (Fig. 4) and extension (Fig. 5) 
of  the trunk aga!nst resistance. The recording made 
over the 2nd lumbar vertebra (Figs. 6-7) demonstrated a 
lesser degree of  hyperactivity of the left erector spinae, 
especially during movements against resistance. Spinal 

X-rays gave the following d iagnos i s :  scoliosis with 
left-sided convexity accompanied by accentuation of 
lumbar lordosis; ontomorphia of  the trunk and lower 
limbs (Fig. 8). 

Discussion and conclusion 

One striking finding of  this study was the clear 
difference between the results of the two EMG inves- 
tigations done six months apart. These differences 
involved the recordings made over the 7th thoracic and 
2nd lumbar vertebrae. Furthermore, the initial EMG 
results, showing typical signs of  established scoliosis, 
were in clear contrast to the initial results of  spinal 
X-rays, showing typically no modifications of  the spine. 

Fig. 3 
EMG : A over the 2nd lumbar vertebra during anterior flexion and B posterior extension of the trunk; C over the abdominal muscles during anterior 
flexion of trunk, D during posterior extension of trunk and E during tilting 

EMG obtenu en A au niveau de la deuxi~me vert~bre lombaire dans le mouvement de flexion antrrieure du tronc et B d'extension postrrieure du 
trone; C au niveau des muscles abdominaux dans le mouvement de flexion antrrieure du tronc; D dans le mouvement d'extension postrrieure du 
tronc et E dans le mouvement d'inclinaison 
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Figs. 4-7 
4 EMG over the 7th thoracic vertebra during flexion of the trunk against resistance. $ EMG over the 7th thoracic vertebra during extension of the 
trunk against resistance. 6 EMG over the 2rid lumbar vertebra during flexion of the trunk against resistance. 7 EMG over the 2nd lumbar vertebra 
during extension of the trunk against resistance 

4 EMG au niveau de la 7" vert~bre thoracique dans Ie mouvement de flexion du tronc contre r6sistance. 5 EMG au niveau de Ia 7" vert~bre 
thoracique dans le mouvement d'extension du tronc contre la r6sistance. 6 EMG au niveau de la 2 r vert~bre lombaire dans le mouvement de flexion 
du tronc contre r6sistance. 7 EMG au niveau de la 2 ~ vert~bre lombaire dans le mouvement d'extension du tronc contre r6sistance 

T a k i n g  into accoun t  theses  resul ts ,  we ca lcu la ted  that  the  

chi ld  wou ld  not  on ly  deve lop  scol ios is  but  that  the 

fu ture  de fo rmi ty  wou ld  show lef t -s ided c o n v e x i t y  and  

m a i n l y  invo lve  the  thorac ic  reg ion .  Indeed ,  the  s econd  

E M G  inves t iga t ion  d o n e  6 m o n t h s  la ter  d e m o n s t r a t e d  far  

more  p r o n o u n c e d  hype rac t iv i ty  o f  the  left  e rec to r  sp inae  

in the  area  o f  the  7th  thorac ic  ve r t eb ra  and  an increase  in 

ac t iv i ty  of  the left  l u m b a r  erec tor  sp inae ,  whe reas  on  the 

ini t ial  E M G  the r ight  l u m b a r  e rec to r  sp inae  s h o w e d  

s l ight  hyperac t iv i ty .  Th i s  p rogres s ion  o f  the E M G  

resul ts  was  in a g r e e m e n t  wi th  the second  set of  X- ray  

f ind ings  showing  thorac ic  curva tu re  wi th  lef t -s ided 

c o n v e x i t y  and  to a lesser  ex tant  scol iot ic  curva tu re  o f  the 

l u m b a r  spine.  It shou ld  also be  bo rne  in m i n d  that  this  
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presented thoracic scoliosis with left-sided convexi ty  
and dysmetria of  the lower l imbs (0.5 and 1.0 cm,  
respectively).  It would  be of  interest to follow up the 
child described in this paper for the eventual  develop- 
ment  of  dysmetr ia  result ing from the spinal deformity.  

In conclus ion,  EMG is a useful procedure for 
diagnosis of  scoliosis which is not yet visible on spinal 
X-rays. E M G  may thus be appropriate for the early 
diagnosis  of  scoliosis in schoolage children.  This  
conclusion is in agreement  with recent f indings reported 
by Dixon (1983). According to this author, mass X-ray 
screening for prevent ion of  scoliosis in schoolage 
children is inappropriate since the incidence of  radiolo- 
gically identifiable scoliotic alterations of  the spine is far 
too low in this populat ion.  

Fig. 8 
X-ray of the spine 6 months later. 

Radio de la colonne vertrbrale six mois apr~s 

5 year old child has a family history of  scoliosis. It is 
conceivable  that const i tut ional  factors inheri ted by the 
child played a role in the development  of  the deformity.  
Indeed the ch i ld ' s  sisters (9 an 7 years old) both 

References  

Basmajian JV (1978) Muscles alive. Their functions revealed by 
electromyography, Fourth edition. 

Dixon R (1983) The uselessness of the screening for the scoliosis. 
Medical Tribune. 

Hoogmartens MJ, Basmajian JV (1976) Postural tone in the deep 
spinal muscles of idiopathic scoliosis patients and their siblings: an 
etiologic study based on vibration-induced electromyography. 
Electromyogr Clin Neurophysiol 16 : 93-114 

Horn CV (1969) Electromyographic investigation of muscle imbalance 
in patient with paralytic scoliosis. Electromyography 9 : 447-455 

Jonsson B (1970) The functions of individual muscles in the lumbar 
part of the erector spinae muscle. Electromyography 10 : 5-21 

Jonsson B (1973) Electromyography of the erector spinae muscle. In 
"'Medicine and Sport", vol. 8 : Biomechanics III, E Jokl pp. 294- 
300, Karger, Basel 

Morris JM, Benner G, Lucas DB (1962) An electromyographic study 
of the intrinsic muscles of the back in man. J Anat 96 : 509-520 

Redford JB, Butterworth TR, Clements EL (1969) Use of electromy- 
ography as a pronostic aid in the management of idiopathic 
scoliosis. Arch Phys Med 50 : 433-438. 

Valentino B, Maccauro L, Martino G, Varletta G, Melito F (1983) 
L'examen 61ectromyographique pour un diagnostic pr6coce de la 
scoliose. 66 e Congr~s de l'Association des Anatomistes, Barcelone 

Valentino B, Melito F, Mango G, Romano C (1983) Proposta di un 
test elettromiografico per la diagnosi precoce di alcune scoliosi 
idiopatiche. Rass Int Clin Ter, 63 : 361-369 


