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Tk idea to use electronics in tba masuremt  of tbe spinal m e  v a ~  put into practice in 1974 by 
mufacturirq the 'Wiellils Electronic Spberowlatoqrapha penitt ing a t  th be t k  the recording of Spinal 
curves in the sagittal  plane: lordosis and lrypbosis and in the frontal plane : scoliosis. This u s  presented in 
Harseille (Yielki, 1979). 

Previously it has heen show that the dorsal m a t u r e  of the normal subject in active standing position 
could k expressed by the size of tte radius of the dorsal m e  and the radius of the llnbar curve, therefxe 
the analysis of these results n s  Mmed the 'Radius I(ettcdg, and n s  presented a t  Nagoya (Wielki, 1381). 

In further application of the Radius Ketkd a pilot study developed the 'rodel spineo. The deve:p?nt 
allowed for the elaboration of 10 indexes. I t  n s  finally called 'Inproved Radius Kethcd with Interjection 

hint ' ,  and u s  presented in Balifax and bntana (Yielki e t  a l ,  1986, 1988). 

Child in free standing pcsition. 

Stabilisation of the body a: 
3 levels (feet-hips-bead) . 
Reels at  the same hiqht e i t b e r  
touching or open. 

Am along t!e My. 

liead i n  'Frankfurt' position. 

Recording during controlled 
breath& from C, until Lj= ICJ. 

fiqure 1: Recordinq of the Rachi's using 'Wielki's Electronic Spherosomatograph*. 
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Laoking at  tbe f i rs t  recording of the spinal curves w had the intuition that the two parts of the vbole 
s p i ~ l  curve depended on each other in ler@h as in height. By trying to discover an analysis system it was 
mticed that a o~lron system could be applied on the dorsal and lwbar m s ,  if p i n t  c was really the point 
*re the dam1 ard llnbar curve met. t 

~t was discovered &at a sfraiqbt line starting from the upper p i n t  of dorsal curve (A),  to the lower 
p i n t  of the 1&ar curve (8)  intersects the spine at  exactly p i n t  (C),  &re the dorsal curve ar?ets the lumbar e 
c m e  on the d t i o n  that A is situated at  C7 vertebra and B is situated at L5iB \ of the waswed rachi ( 4  cs 
for adults, abmt 3 a for chilbren). 

I t  rust be meed that ubca the spine is recorded, the subject i s  in the 'standing dynamic free position', 
the position of the Rachi is mt vertical but leans slightly fomrd on account of thc evolution from one c w e  
of the spine before the birth to four duriq grwth. Therefore the top of the dorsal m e  D as the top of the 
l w h r  curve E rrst be measured as a function of their cord: A ->C and C ->I, and not the vertical. 

By applying the theory of qrtagore one can express the curves by +& size for tbeir radius (Fig. 2)  
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Fiqure 2: Radius Xethod vith Intersection Point (s = semi-cord of Ky~hosis). 
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Applying the Iqroved Radius Ikthod vith Intersection Point to 476 subjects (286 Ples, 190 Females 
- Vomtive Croup*) it bas found that the relation ktveen length of the dorsal curve to that of the lu&r 
curve and the relation between the heights of the c u m  w e  about tvo to  one. 

Statistical analysis indicates that mre tban 80 \ of this q l e  (sMents) presented the same relation as 
the vhole bmt ive  Croup. Therefore, curves with tbw characteristics we naled @Type Normal A'. 

a But for 1Ol of the subjects the relation betveea the lengths of the curves was a l i t t le mre than one to 
one, while the relation between the heights bus a little less than one to one. fbe hetoucal curves with tbese 
characteristics were n a d  Vyp lordotic Be. 

Noreover for about lo\ of the subjects the relation between the lengths bas about four to one ard the 
relation ktveen the heights six to one. The b e e s  vith these characteristics were ~med 'Type Xyphotic Cn. 
(Figure 3) 

Z 

Figure 3: Cumlative Requence of DL1 ot uNomtive Group* (190 F, 286 1). 

This classification has ken checked on bath wes,  i t  is a statement of facts and not speculation. I t  
allows one to study the evolution of the rachi tbkinq into consideration 10 Indexes (Fiqure 4 ) .  
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Flyre 5: Prlfiles of anatonical Rachi Curves of chi!dren 6 -12 years old and their characteristics by Lam I;) 
of 6 Indexes. 

The children have ken divided into yearly age-groups starting frm 5 1/2 to 5 112, t . i s  csnsti::'.?; !.:e 
6 year age-group. All the age-grcup are fomd in t'ie same way. The shapes of the profiles in each qe-g::~p ?:? 

c5aracterired by 6 selected Indexes and the Cwf:i:itnt of Variation : V = (SCx133) : X .  

Situation of vbole curve. 

Considering the value of DLI(1) relation of le@h of dorsal to length of lumbar curve, i t  was f m l !  t: te 
lowest i n  the 7 years aqeqroup (CLI=166) and the 9 years (168). The highest value vas found in the 5 y e x 5  
(260), the next one (236) vas in the 11 year. The 6 year v i a  138, the 10 years vim 192, the 12 years vi:h l?! 
a d  the 11 years vith 236 are closest to the neahs of the *Narpative Group* vhere DL1 = 215. 

As far as the value of f of CRI(2) is concerned, relation of height of dorsal curve to height 0: l r h :  
curve, the lovest value was found i n  the 8 years age-group (CRI = 130), folloved by 12 years (143). I t  .as 
a l i t t l e  Dora with 7 years (144) and the 10 years (145). The highest value is in the 9 years (217) and ti-A 6 
years (193). These are close to X of *Normative Group' (212) .  

Regarding the value of the Cw!:icient of Variation for DLI(l), tbe dif ferenees inside each age-group are 
inportant. The lovest value of V i s  25 in the 11 years vbile the highest are in 7 years (89) and 6 years:74). 

I In the case of CRI(2) tbe differences on V are enormous : 31 in the 12 years old-qroup, 56 in the 11 yers 
but 150 in tbe 9 years and 121 in the 6 years. 

By applying to the sample of children ( 6  to 12) the same ~ l e s  as i n  the *Normative Typology* (Figure 4 )  
- the means of ratio between length and between heights of the curves - al l  gr~ups belong to 'Type A Normln. 
But inside each group sore subjects belong t o  nw B 9rdoticn and other to *Type C K}~hotic*. 
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Situation of the d a m 1  m e .  

w value of ? of mI(5)  u i ~  irdicates t b  position of TOP i s  in a l l  the age-group a r e  tban 100. ~t 
signifies that tbe depth (P->P) of the d o m l  part i s  greater than the beight (hl) and i s  situated belov the , 
bight.  

The highest value are in tbe 8 yean group DTI = 121 ard 120 for tbe 6 pan, while the lcuest values are 
i7 the 1 0  p r s  (101) Md 9 years (103) and situated close t o  tbe beight. All values are lover than in the A 
Womtive Grarp (140). 

¶be size of tb Padiw O M 1  Curve is tbe rrallcpt in the 6 y w s  (RM: = 3 2 h )  while it i s  the greatest 
::. the 9 years (55am). 

?!x lov value of IW: pam that the curvature of the dorsal part i s  Pore accentuated. 
?!x Coetficients of V a r h t i a n  of tbe RDC are the smllest in the 8 years V = 22 and the 12 years (29) vhile 

the greatest are in tbe 7 yaur (90) and 9 years (25). 

Situation of the lumbar curve. 

Tbe values of of LTI indicatkq the position of the Top 'Em of the lumbar m e  are greater than 100 but 
also greater tban values indicating the Top 'D* of the dorsal curve except of the 6 years ohere the values are 
practically the saPe (119-120), these are also the lowest in the l\ubar curve. 

The highest values appear in the 10 years (171), 9 years (170), 12 years (170), wre tban in the Ilomtive 
Croup (143). 

TELE ! 
% r ? ~  ( i )  and coegicient of variation (V) /V=(SO x 100) : i/of Irdexes of Childrents Andtonicdl S p i ~ l  QJrres 
and x of ')(omtive Group' (476P,K). 
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The size of the Xadim hhu Curve (RLC(10)) is i n  all age-gmups smaller (Mce to nearly foar tines) 
thn the size of the Radius Dorsal Curve RCC(7). 

But differences between the age groups are less than in the Radius Oorsal Curve. The sellest size of RLC 
, is i n  the 7 years (IILm), the greatest is 16- for 8 yean and 10 years. 

TIE Coefficient of Variation (V) of the RI1: fs tbo highest in the 9 years (90) a!! the 1 m t  in tbe 10 
years (26), &re the BLC is  greater than in Romtiw Group (140). TIM srallest variation fn the position of 
the Top (E)  is in the 12 years (P24) and tbe greatest in the 8 years (59) and 9 years (56). 

In general the variation in tbe Lumbar Top Wex (B)-LT1 (8) a re  greater tban in the Dcrsal top Irdex 
:D)-MI (5) and tbe evolution b e h e n  the groups am moderate tat irregular. 

The above a ~ l y s i s  bas s h  t&t there are pa t  and irregular differems betveen the age-groups in the 
ratio of lengths of dorszl to lmhr curves DLI(1) and ratio of beigbts of dorsal to lilpbar hiqhts CBI(2). The 
differences inside the age-groups are i~portant in the ratio length of dorsal to 1umk curve. But they are 
erromus in  tbe ratio of bights of dorsal to lu&u cum. 

The position of the Top of dorsal m e  'Dm G?I (5) and of tbe Top of the lllabar m e  'E* LTI(8) evoluate 
irregularly from age-group to age-qroup. TIE changes of E - Top of lumbar m e  are greater ard increase from 
119 to 170. Inside the age-group, i n  general the changes are Pore imprtant for luPbar part 'Em than for dorsal 
part 'D'. 

The size of the Radius Oorsa! Curve RDC ( 7 )  and the Radius Lughr Curve R L C ( l O ) /  with their Cwfficielts of 
Variation also cbnge irregularly. 

In spite of all this, the shapes of the spines with the mans of each-group belong to Typ A NomlD in  
maparison with the Ibmtive Typolqy but the values of the coefficient of variation show ULat in every 
age-group some children belong to Typ B Lordotic or type C Kypbotic. 

The greatest variations exist i n  tba 6 years and 9 yean ubile smllest variations are in the 10 years and 
12 years. It is a sign of stabilization. 

In order t o  help to understand the aultifactorial causes of tbese results Figure 6 presents 'Individual 
Spheros~natqrazs' of tw extrene cases for every age-group. Takiq into consideration only 2 first indexes EL: 
( I ) ,  and CRI ( 2 )  cowred with 'Nomtive 'lypolqy for every sex* (Pig. 0, one notices that althc~yh the 
age-groups blow by means to T y p  A Nornal, sow cases are bprlordotic or Byperk)~hotic, vhich :us: be 
considerad as deformation. 

1ntervieb.s with the parents and the children have inforzed us that the chileen bad an very ea;;! a:d 
intensive specialization i n  sp r t  activities out of school. 

Pijirre 5: Individual spkrosoratcqram sf cases of deformtion (hyperlordasis and hyperkfibsis). 
/A.-._I=vertial, A-B = cord, . . .. = h, D = top of Kypbsis, E = top of lordosis. 
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Considering tbat a b m m l  deviation and defamation a l e  appear in the profiles of the s p k l  c u m  of 
children, hprtance rrrt be given to 'specific pycho-mtor-rport activities' specially during early bio4ogical 
development of the child. 

The evolution of the Pachinwes i s  a lultifadtor problem and it is necessary t o  make a fmdamenU1 study 
af the developmt of Pachi cpnu of a sufficient nruber of children lrhicb can be cansidered as a ' b m t i v e  
Groups in order to u fab l i r h  a h m t i v e  Typology tor wery aqe and sex. 

In out-of-rchwl-sprt ae t i r i t ies ,  in clubs, tbe child ust be oriented in function of i t s  capacities 
including the necessities of a mm1 biological developnent of tbe Rachi. In th is  la t te r ,  Physical Education, 
Sport and School W i c i n e  haw r SuFdarental r u p s i b i l i t y .  

T%e authDr thanks Prof. J. Berthet for financial belp received and MI. Ch. W n s  for his contribution to my 
research. 
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