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Sazetak

Povrede ligamenata koljena u zadnje vrijeme raste medu sportistima. U sportskoj
literaturi termin sportsko koljeno je vise prisutan nego ranije. Svjeze povrede ligamentarnog
aparata u sustini predstavljaju ozbiljnu distorziju koljena, koja ako se nepravilno tretiraju mogu
izazvati ozbiljna oStecenja kinematike koljena. Prema Bousgetu teska distorzija koljena znaci:
izolovana ozljeda ACL; izolovani kvar zadnjeg unutrasnjeg ugla ili popliteusa, izolovani kvar
zadnjeg internog ugla sa ponovno ukljucivanje meniskusa i najmanje dve ili vise povreda
kapsule ligamentarnog aparata koljena.

Svjetske trendove pokazuju znaajan kvantitativni porast sportskih i rekreativnih
aktivnosti kojim se bave ljudi u svoje slobodno vrijeme. Nazalost, takvi pokusaji Cesto rezultiraju
sa vise Stete nego koristi, jer se izvode spontano, obi¢no bez plana i programa, bez adekvatnog
nadzora 1 pripreme kostiju, zglobova, miSi¢nog i kardiorespiratornog sistema.

Stoga, u takvim aktivnostima ponekad dolazi ¢ak i do ozbiljnih posljedica kao Sto su
infarkt, mozdani udar, ali u veéini slucajeva problemi obi¢no su povezani sa lokomotornog
aparata. Tako Cesto nailazimo na rastezanje i rupture misica i tetiva, povrede zglobova, rupture
ligamentarnog aparata, degenerativnih osteé¢enja (uglavnom hrskavice), a u najgorem sluéaju ¢ak
I do stress frakture kostiju. Stoga, bilo bi lijepo prvo da se ojac¢aju misice i tek onda poceti sa
aktivnostima. Jedna izuzetno efikasna metoda za to su izokineticke vjezbe, pri ¢emu miSici
razvijaju aktivnu snagu bez opasnosti od preoptereéenja zglobova. To je vazno u prevenciji, jer
dovodi u balans antagonisti¢cke grupe,0dnosno optimalno priprema cijeli kostano-misi¢ni sistem
za planiranu rekreaciju.

Izokineticke vjezbe su najkorisnije za ljude kod kojih su ve¢ nastale neke patoloske
promjene, prije svega oStecenja zglobova (povreda, degenerativnih, upalnih bolesti, itd). Nakon
zavrSetka izokinetickog tretmana je izuzetno vazno da se sto prije nastavi sa nekom vrstom
planirane fizicke aktivnosti, kako bi se bolje odrzavala razvijena miSicna snaga, a I
kardiorespiratorni sistem bi se razvijao vise.
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Abstract

Injury to the ligaments of the knee lately is growing among athletes. In the sports literature
the term sports knee is more present than before. Fresh injuries of the ligament apparatus
essentially represent a serious distortion of the knee, which if improperly are treated can cause
serious damage to the kinematics of the knee. According Bousget heavy distortion of the knee
means: isolated ACL injury; isolated failures of the last internal angle or popliteus, isolated
failures of the last internal angle with desinsertion of the meniscus and at least two or more
violations of the capsule of the ligament apparatus of the knee.

The world trends show a significant quantitative increase in the sport and recreation activities
dealing with people during their leisure time. Unfortunately, such attempts often result in more
damage than good, because they are performed spontaneously, usually without a plan and



program, and especially without adequate supervision and preparations of the bones, wrists,
muscular and cardiorespiratory system.

Therefore, in such activities sometimes it comes even to severe consequences such as heart
attack, stroke, but in most cases the problems usually are associated with the locomotors
apparatus. So often we find stretched and ruptured muscles and tendons, wrists problem in terms
of ruptured ligament, degenerative damage (mostly cartilage) and in the worst cases even stress
fractures of the bones. Therefore, it would be nice firstly to strengthen muscles, to enable the
wrists, tendons and bones and only then to start with activity. One extremely effective method
for this is isokinetic exercise, whereby the muscles are actively strength without danger of
overload of the wrists. That is important in the prevention, because it brings into balance the
antagonistic groups i.e. we prepare optimally entire bone-muscle system for the planned
recreation.

Isokinetic exercise is the most beneficial for people that have already led to some
pathological changes, primarily damage to the joints (injuries, degenerative inflammatory
diseases, etc.). After completing the isokinetic treatment it is extremely important that before to
proceed with some kind of planned physical activity, as the resulting muscular force would better
maintained, and cardiorespiratory system would be developed more.
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The aim of the study is to determine the influence of the isokinetic on the injures of
Ligamentum cruciate anterior - ACL. The survey was conducted in the clinic for sports medicine
"KINETIKUS". The patient was treated with BIODEX through isokinetic exercise i.e. method of
"Pyramid" (from easier to more difficult level loads). The obtained data is presented as case
study. For monitoring the difference in the parameters, isokinetic tests was displayed through
isokinetic machine BIODEX in which flexion and extension of the injured knee was tested.

The main tasks are:

To show the effectiveness of isokinetic diagnostic and isokinetic exercise at injuries of athletes
ACL; To determine the difference in the rehabilitation of ACL injury with and without
application of isokinetic. To show the possibility of early diagnostic

Material and methods:

As a case study we have taken a professional footballer of the first Macedonian football
league at the age of 26 years. The player had operation of the ACL. The rehabilitation of the
ACL was performed without the participation of isokinetic machine, where after 10 months of
the operation the player is returned in the training process. However, after every workout occurs
pain and swelling in the knee of the player. Following the recommendation, the player was put
out of the regular training process. It was recommended physical therapy to soothe the pain and
swelling in the knee. Once you settle down pain and swelling of his knee recommend to make
isokinetic diagnostic. After a seven-day physical therapy the pain was calmed and the swelling
reduced and the player was ready to perform isokinetic testing. The test results were incredible
no wonder why after every workout there was a pain and swelling in the knee of the player.



Results:

General Evaluation

Name e 11008 17 5038 AN WWirsd oo Mo
" 100 Iveotved g o Bllatwrsl
Birth ODete A0 (MNIAryyy) Chnician
eokinetic
- 182 Foto ol Mo
W 50.0 Jolnt HKnea Comirmcman conTOoN
Gunder L Cragaoces aET No Gravily Correation
EXTENSION FLEXON EXTENBION FLEXON
-0 e omoc 0 OtamE TR0 DR IWe e GenE
» OF mErS moas). & a——— e B ] [r—————" P i N R s v | iaran
- OF R (YBOTRO) YO - —— ey ——— e P | - o
P TOROU wm | B0 1220 LETR 1151 "m Ware | esz A 1114 on2
A oW - 2e0.5 ALEEY | wmas 1ar 0 1000 1we7r | LR 1220
A i TOY WO | 4 Fa0 1 1988 aie | 778 tao v e i 1800 120 . 280 la'ur |.n'1'u
comer orvar. | % »0 22 | w1 LY 0o so 219 ': !
AVG. O waATTS 1051 o o 0 oz | @235 | wou 2061 154 1082 o> a8
TOTAL WosK 4 | macn ] an u a7 Banw | A 1nan 11683 | 3 1408 0 11738 x
ACGELERATION TRAE | MOEC | 200 0.0 20.0 0.0 800 '4:101:, | | 'o:o(:’ ‘r;:,r.:' |
WOR TN e tHo O |
U LEMA T | o “0.0 0.0 | oo o0.0 | l 380.0 190.0
B oo 1004 04 3 | won S AL SR X
AVG AR 1O ™ . 163 e oos | { 1100 Wor AL ma - ‘ "o n LR
AR A AT - aro w10 G.evo | nry a2 s r20

et b at [ bt ae (S
an.v w LT LI T %

A0 O G
SO DEG/RNC et

o | 1 N : ] y CY—
| IJ“ ) 'zal‘"
B BNE RER :BER

Ijitk

[rsp——

l l —
Comments:

- e
- et i, S A T S B s e s 0 S S
B T R T Ty o, i T oot i easscrs cmpeny b e b SR e o

-
o o et by v Py’ ST s Sy 8 P S B = = =
R aven T T e e ot o s S P W Wt Ve WTHs 4t Won baprresy st
B A e T o B S i Vo o Sp—— i O s e T T s eh vt m g

LammaANTAG AATIO: e it gy e e - ——

Discussion

On the graphic in the first table (extension, flexion 60 ° / sec) which gives us the results of
muscle strength may be noticed that during the extension of the fetlock of the operated knee, the
quadriceps of the right leg is weaker or deficit to 45.7% compared with the no involved leg.
According to graphic the involved leg is 153.9 compared to the left leg 283.5 torg /body
Weigh%. It's a big deficit to allow a professional athlete (soccer player) to return to the training
process after operation of the ACL. Firstly we have to reduce the deficit of the operated leg, to
equal the quadriceps or to be up to 10% difference which is within the limit. It may also be noted
that there is a deficit of 18.1 (141.6 to 172.8) in the hamstrings during flexion. In the second
table which shows us the muscle speed is also a difference during extension, there is a deficit of
32,9% (159.0 vs. 224.2), while during flexion it shows a deficit of 11.8% (from 139.4 to 122.9) .
It is a big difference in which the player must be out of the training process, not with the team,
on the contrary the player should take individual training process on a predetermined schedule
and plan. According to the data obtained from the isokinetic testing we can conclude that the
player was released earlier in training process with the team with large deficits result , pain and
swelling, and if he continued with the training new injures may occured.

Following the recommendation we put the player out of the training process. A special plan and
program of work is prepared, in which is involved working with isokinetic machine biodex.



After two to three weeks we control the situation again, i.e. we prepare isokinetic testing to see if
the deficit is reduced and we compared it to the previous testing.
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Conclusion:

According to the results of isokinetic testing we may notice that there is a great
improvement, that the work of isokinetic machine Biodex has a major contribution and role in
reducing the deficit. In the first table where the muscle strength is tested during extension the
deficit is decreased and now stands at 24.2% and during flexion the deficit no longer exists, now,
it is even 11% better than the not involved leg. In the second part, where are the test results for
muscle speed, during extension there is reduction 22.0% and during flexion there is reduction to
4.0%. According to the result obtained, there is a recommendation, the player still not to be
included in the training process, to continue with the isokinetic rehabilitation for 15 to 20 days in
order to reduce or equalize the deficit of the not involved leg. But unfortunately under pressure
from the team coach the player enters the training process, does not accept the proposal for
further rehabilitation of the knee using the biodex machine and enters the training process with
the rest of the team. According to the information we have, the player still has pain and swelling
occurs in the Knee, therefore he can’t be a part of normal training process.
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