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sariturile de baza, pasul siltat si pasul sarit, sarituri pe verticald, combinatii de alergare cu sarituri
variate, aruncarea azvarlita cu doud maini pe deasupra capului.

> 1In conditiile in care spatiul este considerat cadrul de desfasurare al actiunilor de joc in atac si in
aparare, al miscarilor specifice si nespecifice jocului de fotbal, putem spune ca timpul, desi este
limitat — 2 reprize a cate 45 de minute, constituie factorul de progres, determinant al performantei
(viteza de circulatie a mingii si jucatorilor, numarul actiunilor etc.).

> In functie de distanta totala acoperita in timpul jocului (global si pe posturi) si de modalitatea de
acoperire a acesteia se poate deduce intensitatea miscarile nespecifice din timpul jocului pentru
jucatorii din echipa specializati pe diferite posturi:

Nr. Postul in echipa Intensitate mica Intens1.tate - Intensitate maximala
crt submaximala
1. Inaintas 66% 21% 13%
3. Fundas lateral 71% 19% 10%
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Abstract

The study undertaken aimed to highlight the link between the golden proportion and alignment of the
lower limb, especially the foot, also finding a means for rapid assessment of foot position by using a tool that
allows a rapid diagnosis of deviations, useful in practice, in the work of a physical therapist.

The golden proportion, the result of golden section, in which the whole is divided into two unequal
parts, so that the large part is mean proportional between the small part and whole, is found in the structure
of the human body or in the structure of various parts of human body.

Introducere

Studying the human body is a research topic always current, lower limb alignment is one of the
issues studied in particular by physical therapists, chiropodists and specialists in orthopedics. Gilbert Le
Grand, podiatrist French, has contributed to the assessment of human foot position, reached by experimental
measurements, the value of the rotation of bimalleolar axis I = 0.432, value of the normal position (in the
physiological external rotation) of foot. This index was calculated by applying the formula I = b/(a+b),
where a is the distance from the external malleolus to the middle of the Achilles tendon and b is the distance
from the middle of the Achilles tendon to the internal malleolus. Values of the index of rotation below 0.432
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means external rotation, indicating varus foot and values over 0.432 means internal rotation, indicating
valgus foot.

The value of human leg normality (0.432) can be demonstrated also theoretically, as follows:
considering a circle (Fig. 1) including the two ankles of a normal subject, who is standing, the circle radius
having value of the golden number @ = 1.618 and inscribing in this circle two secant circles, each with a
radius of r = 1 and representing respectively one ankle, the radical axis is just the diameter of the large circle,
is obtained apothem of the regular pentagon inscribed in one of the circles of radius r = 1 (Fig. 2) as 0.809
r, resulting value of 0.809. This value corresponds to the distance from the external malleolus (ME) to the
middle of the Achilles tendon (TA). The distance from the center of a small circle to the radical axis is equal
to 0.618 and corresponds to the distance from the middle of the Achilles tendon (TA) to the internal
malleolus (MI). If we note the apothem of pentagon with a and the distance from the center of the circle to
the radical axis with b, resulting b/(a+b) = 0.618/(0.809+0.618)=0.618/1.427 = 0.433, near to
the value of the physiological external rotation (0.432).
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Fig. 1. Graphical representation of both ankles
of a normal subject, who is standing

Mi

Fig.2. Graphical representation of the relationship between
ME (external malleolus), TA (Achilles tendon) and MI (internal malleolus)

For a faster determination of foot position in external rotation, internal rotation or in the normal
position, was made a tool built on the formula of Gilbert Le Grand b/(a+b) = 0.432, a simple device and
easily to use in practice, inexpensive, portable, which allows a quick visual diagnosis, the measurement is
objective, because is done on the plantar footprint or camera or video tape recording. More information
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about this tool can be obtained from the documentation submitted to the State Office for Inventions and
Trademarks (OSIM), the summary was published in the Official Bulletin of Industrial Property (BOPI),
Patents Section, no. 7 /2009, p. 16.

The figures below illustrate examples of diagnosis of foot position in the two possible situations -
normal and deviations from normal (foot in external rotation, foot in internal rotation) - using the instrument
described above and using low perpendiculars from external malleolus, middle of the Achilles tendon and
internal malleolus on the horizontal axis.

Fig. 3. Right foot in a normal position

Fig. 4. Left foot in external rotation, indicating Fig. 5. Right foot in internal rotation, indicating
varus foot valgus foot
The study undertaken aimed to highlight the link between the golden proportion and alignment of the
lower limb, especially the foot, also finding a means for rapid assessment of foot position by using a tool that
allows a rapid diagnosis of deviations, useful in practice, in the work of a physical therapist, to guide the physical
therapy treatment, tracking progress, the efficiency of treatment and for measures to be taken further.

PROPORTIA DE AUR SI ALINIAMENTUL MEMBRELOR INFERIOARE
Aurora Liliana COJOCARU

Cuvinte cheie: proportia de aur, aliniamentul membrelor inferioare, picior In varus, picior in valgus

Rezumat

Studiul Intreprins a urmarit evidentierea legdturii intre proportia de aur si aliniamentul membrelor
inferioare, n special al piciorului, dar si gasirea unui mijloc de evaluare rapidd a pozitiei piciorului prin
utilizarea unui instrument ce permite o diagnosticare rapida a deviatiilor, util in practica, in activitatea unui
kinetoterapeut.

Proportia de aur, rezultat al sectiunii de aur, prin care Intregul este impartit in doua parti inegale,
astfel incat partea mai mare este medie proportionald intre partea mica si intreg, se regaseste si in structura
corpului uman in ansamblul lui sau in structura diferitelor parti ale corpului uman.

Introducere

Studiul corpului omenesc constituie un subiect de cercetare mereu de actualitate, aliniamentul
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membrelor inferioare fiind unul dintre aspectele studiate in special de kineto-terapeuti, podologi si specialisti
in ortopedie. Gilbert Le Grand, podolog francez, si-a adus contributia in evaluarea pozitiei piciorului uman,
ajungand pe cale experimentald, prin masuratori, la valoarea indicelui de rotatie a axei bimaleolare I = 0,432
valoare corespunza-toare pozitiei normale (in rotatie externa fiziologicd) a piciorului. Acest indice a fost
calculat prin aplicarea formulei I = b/(a+b), unde a este distanta de la maleola externd la mijlocul tendonului
ahilian, iar b este distanta de la mijlocul tendonului ahilian la maleola interna. Valori ale indicelui de rotatie
sub 0,432 semnifica rotatie externd, indicand picior in varus, iar valori peste 0,432 semnifica rotatie interna,
indicand picior in valgus.

Valoarea de normalitate a piciorului uman (0,432) poate fi demonstratd si teoretic, astfel:
considerand un cerc (Fig. 1) ce Incadreaza cele doua glezne ale unui subiect normal, aflat in ortostatism, raza
cercului avand valoarea numarului de aur @ = 1,618 si inscriind in acest cerc doua cercuri secante, fiecare de
razd r = 1 §i reprezentdnd respectiv cite o gleznd, axa radicala fiind tocmai diametrul cercului mare, se
deduce apotema pentagonului regulat inscris intr-unul dintre cercurile de raza r = 1 (Fig. 2) ca fiind 0,809 - r,
ceea ce da valoa-  rea 0,809. Aceasta valoare corespunde distantei de la maleola externa (ME) la mijlocul
tendonului ahilian (TA). Distanta de la centrul unui cerc mic la axa radicald este egald cu 0,618 si
corespunde distantei de la mijlocul tendonului ahilian (TA) la maleola interna (MI). Notand apotema
pentagonului cu a si distanta de la centrul cercului mic la axa radicala cu b, rezultd b/(a+b) =
0,618/(0,809+0,618)=0,618/1,427 = 0,433 valoare apropiatd de valoarea indicelui de rotatie externa
fiziologica (0,432).
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Fig. 1. Reprezentare grafica a celor doud glezne
ale unui subiect normal, aflat in ortostatism

Fig.2. Reprezentarea grafica a relatiilor dintre ME (maleola externd),
TA (tendonul ahilian) si MI (maleola internd)
Pentru o determinare mai rapidd a pozitiei piciorului in rotatie externd, in rotatie internd sau in
pozitie normald, am realizat un instrument ce are la baza constructiei lui formula lui Gilbert Le Grand
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b/(atb) = 0,432 , un dispozitiv simplu si usor de manuit in practica, necostisitor, portabil, care permite o
diagnosticare rapida vizuald, masuratoarea fiind obiectiva, deoarece se realizeazd pe amprentd plantard sau
pe Inregistrare pe pelicula foto sau video. Mai multe informatii despre acest instrument se pot afla consultand
documentatia depusa la Oficiul de Stat pentru Inventii §i Méarci (OSIM), rezumatul fiind publicat in Buletinul
Oficial de Proprietate Industriald (BOPI), sectiunea Brevete de Inventie, nr. 7/2009, p. 16.

Figurile de mai jos ilustreaza cate un exemplu de diagnosticare a pozitiei piciorului in cele doua
situatii posibile — normal si abatere de la normal (picior in rotatie externa, picior in rotatie internda) — cu
ajutorul instrumentului amintit mai sus §i folosind perpendicularele coborate de la maleola externa, mijlocul
tendonului ahilian si maleola internd pe axa orizontala (sol).

Fig. 4. Picior stang in rotatie externa, Fig. 5. Picior drept in rotatie interna,
indicand picior 1n varus indicand picior 1n valgus

Studiul intreprins a urmarit evidentierea legéturii intre proportia de aur si aliniamentul membrelor
inferioare, n special al piciorului, dar si gasirea unui mijloc de evaluare rapidd a pozitiei piciorului prin
utilizarea unui instrument ce permite o diagnosticare rapida a deviatiilor, util in practica, in activitatea unui
kinetoterapeut, pentru orientarea tratamentului kinetoterapeutic, pentru urmarirea progresului, a eficientei
tratamentului §i pentru luarea masurilor ce se impun 1n continuare.
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