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| The management and prevention of arikle spra::.ns has been a

top:.c of controversy in the sport medlcal literature to
date, with various rehabilitative and preventative protocols
having been suggested In part ome of this study,a
velatively new rehabilitative devie, the Oybex II

. Dynamometer,was used to determine whether the rehabilitatn.on
period of ankle gprain injuries ocruld be reduced in recently -
injured patients. In part two, the Cybex IT Dynamometer was
‘used in conjunction with other training techmiques in -
preventative trial of first league volléybali- players, to'
seé whether the incidence of. ankle spra:ms (which is
paxticularly high' in this pé’wpulatioh ‘Troup) could be if:l '_:

||}
Although the experunental group was dlsc:harged almoet 35
percent sooner than the control group in .part one, the
di fference was not found to be statistically significant. In

part two, the preventative measures resulted in a notable

difference in the incidence of injuries (32 percent in the
control group compared to 11 i:ercent in the experimental
group) . Differences were just not statistically significant
(p=0.059) | - :
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ITANOVAT . One-~way Analy;sls of Variance
U ATEL, | Anterior Talofibular Ligement
"CFLN Calcanpo, - Fibular Ligament
g Fisher's Exact 'I'est
'“KW;' 'Kruskal-Wallls Test |

_ f;mu  Movement

- ‘fbd?f‘f | 4 Merm-Whitney Test
-  Pearson's Chi-Squsre Test

. wPTFL' Posterdor Talofibular Lig.j'ainent :
o §udent's T-Test |
“UB)CT“ Upper Body Exemlse 'I‘al: v
nyn Yates Corrected Clhl—Square Test .

"%\ . _J,{:/»’—‘ax;
Doréa.fle.uion Movement of the féot in a sagittal plane |
© in an upward divection (extension).
Extrinsic Due to a force applied "éxternally.
Intrinsic Due to a force within the body .
Tsokinetic Movement at a constant Wpedd through a
. _ range of motion.
Plantarflexion Movement of the foot in a sagittal plane
in a downward direction (flexion).
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Proprioception  Sense’ of ‘position and _appréciatibn oF
o _ . partg of the bodyin space.'- | |
e - 5préin ~  Disruption in the integrity of ligaments
'Syd;'astfns:‘i:s . A un:l.on | by, ligamentous material . .of

adjacent bones. ' | '
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1.1

Injuries are regarded as 'inevitablé: in sport, particularly

in those spopts where body contact is permitted. However,

i _
. in many case* they are preventable. - Prevention of injury is

of pr:.me 111 rtance. Injuries, and parl::r.cularly recurrent

. injuries, t,(re important, not only because they ray temd.nate

& sportsmf}n's career, but also because they may affect his

whole 1i [e (Travers, 1980).

Arkle fnjurics are probably the wost ubiquitous of sports

injur}es; swimming be:.ng one of the only sports with a
mm..ﬂ’al incidence of ankle sprains. One in seventeen
dthietes will mjure an - ankle during his/her -thletic
season, and 85 percent of these injuries, will be sprains.
A gprain may be defined as a "disi:i.‘lptioﬁ in the congruity of
ligaments", |

| In sporte involving quick piiroting oi-a fixed foot, a high.

proportion of injuries will involve the ankle (Quigley,
1959) . Moehlum and Daljard (1984) found that of the 4673
patients treated for éports' injuries in an Oslo Hospital
emergency room, 16 percent had sustained an ankle sprain.
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A similar J.nc:l.dence has been observed amongst Smmh African
sportspersom Of the - 761 injuries treated at the
University of Cape Town Sports Injuries Clinic in 1985, 122
or 16 percent were ankle sprains {Kaplan,. 1986). = The
sequelae of ruptures in the ligamentous structures of the
-ankle joint include chronic ...instability and post-traumatic
osteo-arthritis (Rasmussen 1983a). "

- In addition arkle sprain injuries are the 'sécond greatest

contributor to the nurber of days lost from work becausk of
injury (Choi, 1975). Schovaff et al (1984) estimated that
the evaluation and treatment of arkle injuries may amount to
énnual aggregate dollar éhazgeé of approximately two billion
dt.;lars, an amount cmparai;le with thatDapemt n}@r coronary
artery bypass graft surgery in the United States.
The extensivmeés of this problem has becone a major concern
to the professionals who are respons:l_ble for tmatmg these
pat:r.ents, and, ensurlng their safé ,qulck Yeturn to normal
activity (Hughes apf Stetts, 1303).

The llterature related to ankle spram mjurn.es deals mainly
with the conflict that exists between consewatlve treatment
and surgery (Blyth 1974, Castaign 1977, Elmdlie 1934,
Garrick 1877). '
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Controversy also exists amongst the protagonists of the
former, some favoﬁrmg p;.astel immcbilization (that is
immediate ;.mmblla.zatnon of the injured limb in a plaster
cast) and others early mb;.llzatmp (no cast) (Saunders
1980, Frost 1974, Glirk et al 1976, Spring 1967). Guise
(1986) Focused on the necessity to adequately immobilize the

‘ankle in ordet to allow for the most rapid healing, “and at

the same time to rehabilité.te the leg' as early as possiblé
to establis.. pmprioceptor and adequate musculax control. as

yet , however, there has been no- uniform, universally
accepted protocol for the mnagenexlt of arﬂcle Sprains. A

treatmt medality being used more and. more often in the

rehabilitation of a 'variety of- sports injuries, is
Isokinetlc E:snerc:.se {Elliot, 1978). |

The aims of this study will be to: (i) establish a protocol
“er the management of ankle spraing, incorporating the use

of Isokinetic Ebcemiée; (ii) investigate the use of a

preventatlve prcgranme in the prophylaxis of arkle spralns
in a sport assgociated with extensive lateral mvanent (e

volleyball) . .

N
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The Isckinetic concept of exercise was first introduced as
a means of improving the quality of rehabilitation by James
J. Perrine, a consultant engineer, in 1967. Since then it

.has become one of the most popular methods of resistive

exercise and muscle evaluation (Moffroid et al, 1969).
Todzy, :zt not only plays an integral role in the functmning
of most professional football clubs and sports wmedicine
clinics, buk . has p'rcfved to play. an J.npc:rtant :mle*o in

occupatlona\l:u ,,.:njury evaluation, athletics screening and

rehabilitation, and verification of trestment results
(Elliot, 1978). | A

The exercise apparatus used in this study which. employs

concepts of resistance and muscle loading, consists of a
lever axm which can be attached to a part of the body and

carried through a range of motions.

Fa:om its resting position, the lever arm first moves freely
for a few degrees without resistance until it attains an
operating speed pre-sst by g motor driven mechanism inside
the unit. |

*Cybex II, Lumex Inc, 100 Spence St, Bayshove, NY 11706.
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Once in motion, the lever arm is mchaniéally_pre{{éhtéd from
purpaseing this speed by the internal mechanism. However,
it may be stopped at any point ox reversed in wotion with
the same sequence of action occurring on the reverse
movements. - '
kY

."s“i
e |
o © - Figl : The Cybex II Isokinetic Dynamomster.
1 (From Limiting Isolated - Joint Range of Motion, Cybex -
Division of Lumex Inc, p.1, 1985)




Simply stated, the resistance offered by the machiné,
matches the patlent's immediate and spec:.f:.c tmscular -

capacity. Th:.s facility of the apparatus to assure optm
exercize mlder maxlrrwn mscular tens:l.on at a constant speed

accounts for the term, which has been used for this type of

exercn.se - ie, ACCCMVKMA‘I‘IC}L\T RESIS’IANCE.

_.l'._:' .
.\ v

By al.low:s.ng the exercise mt:a.on to stop anci start in any

posmtn.m, the mechan:l.sm is able tcx acconnbdate to a

. 'pat:l.eni"s 1:Lm.1.ted range of motion and Vet get maximal

res:.stance w;l.th...n that range. Furthermre, the return
movement. will - not require eccentr:,c contraction - of the
prime-mover mscle. - IE deslred the antagonist can be
contracted max::.m"i ly for thlB retum mrement

=
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Fig 2-5 The Cybex II being used in rehabilitation of the
arkle, a
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The isokinetic apparatus, in addition to its use as an
exercise device, can be used in measurement of Im.:scle
performance with great accuracy This is achieved via the

instantaneous amnalysis and g:raph:.cal Tivintout that can be

obtained from the Cybex data reductwn conputer (fig. 6}.

It is an instrument which can be adopted for the dynam:Lc

., Btudy of both normal - and abnormal movement pattems,

including _masuramt of such parameters as torque, total |
work and power rates, "Torque" is a force which aéts about

an axis of rotation. It is ‘the product of this force times

its péxpendicular distance from the axis of rotation.
"Woxrk™ is defined as the action of a force over a gpecific

distance in space, In biomeg;hanics, it refers to the

product of muscular force exerted through specific ranges Qf'

movement.  "Power" vefers to the rate of doing work.
Applied to musculsyr performance, it is the work output of
muéc::les at specific speed of contraction. The mechanism of

 the isokinetic device functions inherehtly as a versatile

dynamcmeter . The torque that is develcped is indicated on
the dial. Since exercises which involve lifting of weights
are Aifficult to interpret and standardise, it would appear
that measurement of torque is the best index of muscular
contraction. A pen recorder attached to the exercise device
provides a continuous bracing of the torque curve over é

full range of movement.




From thJ.s Ob’_'j ac:t:.ve record, carprehensive information can be
extracted such as the distribution of force at specific
pomnts in the arc, total work performed or power developed.
This is obvicusly compared to the dpposite linb for
analysis, which is assumed to provide some sort of standard.

: PAFER SPEED - 25mrn,\se: :
190 Newkory abres
"%*'-‘i SCAL.E PARAMETER SET ~ 150 Deqt. EE!E_,L;'

i
g ,ng TESTED - Left knee i
[ i L L e e et e e e L R R T If:ii]: -
. JRiEE EEE A R RN Peak ToRGUE.
i : i ohpaniferasges TIBE
i i *
il NSRS ] it K
, Jh R AT R
' OROUE ji?n \’ I FLEXIDON]
BRI i T
: i WL R e e i
104%i | |
J,m-a.\h i i i | 1:] 1 Hijid
il el 1_-45:' :
(If J '\.\ i ] | .._’"4 .
i L EELRANGE OF MVT AXIS
iltili ! 4] Lt
,"{! t ] ' R 3' I il
. i /‘ ] I i "!u (?: /“ r%%l
I G R i
BRI i L — . v int iR ]

TIME (mecs)

Fig 6 : Graphical printout of a Cybex II muscle strength
- analysis test.’
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3.1 mmmm

The matue ankle and fcot lS a complex unit composed of
twenty six bones that can bear the /full body weight on
standing and is able to tramsport the human body over all
kinds of terrain. |

N

Stafbi‘lity of the ankle joint is secured passively in part by

the shépe of the bones that make up the joint - ie. the

distal part of the tibia with the medial malleous, the

trochlea of the talus and the lateral malleolus, and partly -

by the ligamentous structures around the ankle.

Stﬁlctures surround the joint "laterally, medially and

between the distal. portion of the tibia and fibula. ‘These

conprise 3 groups :

¥

(a) medial stability is secured by the n'ed.lal_

collateral or deltoid ligament;

{b) lateral stability is secured by the lateral
collateral ligaments;

() | the internal structures of the ankle joint are
secured by the distal tibiofibular syndesmosis
Ligaments. |
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Fig. 7 : The Tibial and Fibular coliateral ligaments of the

«
ankle, - .

(From Kelikian 1985, p.20) *
. ..1\\‘1\
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Fig. 8 : The distal tibiofibular syndesmosis 1igar;3¢nt§».

(From Szunders 1§80, p. 133)
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3.3

The cpecific role of the individual ligamentous structures
in ankle stability remains uncertain. -

It hae best been elucidated in the case of the lateral
collateral ligaments, but even here it is difficult to draw

'definite conclusions owing to differences in teehnicjues,
methods and variations used by previous researchers

The most 'istrﬂc:i.ng movements of the an]-:i'e are known as
dorsiflexion and plantarflexion. The movements occur about
an axis which passes transversely through the body of the

talus. The lateral end of the ankle axis pasges through the

tip of the fibula and is centvally located between the
attachment of the lateral collateral l:!.gamenta, allowing
them to remain taut during all mvemants At its medial
end the transverse axis is placed eccentr:.cally to the
po:.nt of attachment of the medial ligaments. In this
situation, the postex:}}}x; medial ligaments become taut on
plantarflexion. This arjangement of alternating tightness
and glackness re’gtwiﬂf::; the range of dorsal and plantar
motion of the ar;%le (Cailliet, 1968).
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UATEAAL ASTELT

- Fig. 9 : Relationship of medial and lateral ligaments to the

axis of ankle motion.

(From Cailliet 1968, p. 8)

-
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The mwost severe ankle injuries sustained in spé:rts_ are of
the abduction-external rotation type, in which the talus
twists and pries the £ibula from the tibia. Either the
fibula itself frac:tures or the anterior talofibular ligament

- (ATFL) ruptures, producing widening of the tlbloflbular

ligament syndesmosis, In e:.tl_:_ge:; event, as the force

| contu‘hes, the deltoid 11931@*-’- gives way (or, mpre rarely

in young men, pleces of the medial malleolus of varying
sizes are avalsed) and the joint space between the talus and
the medial malleolus can be seen to be w:n.der than the
horizontal cmonent of the ankle Jomt. .
Fracture acccxrq_aan;.es llgament rupture wore often than not,
and the type of fracture, as Lauge-Hansen (1950) has pointed
out, is the most valuable key to diagnosis. '

Internal-rotation-adduction forces can .atret._ch only the

- fibula-collateral ligament, the others being compressed, and

then only if the characteristic horizontal avulsion fracture
of the lateral malleolus__ does not ocour.
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3.4 . SUMMARY

The ankle's movements in sport are _c_t:mplex and 1mrolve a
shift of weight in the balanced action between trunk, knee,
hip, ankle and.fco_t. The ankle must maintain a balance on
fixed surfaces such as ice or water, and ab_éorb impact on
uneven surfaces. In kicking, the ankle develops intense
momentum to transfer the hody to the foot and the resulting -
k:.net:u: energy to propel the ball.*'IhJ.s syncl':zuncus movemant
requires a counterbalance thrust t:o the oppos:.u:e ekle. The
relationship between the anltle and the knee i% :.trportant,
but corrplex\ for example, in place kickung, the instep snd
entive - Forefoot twist on a Fixed knee ' with rotatory
instability of the knee, the rotational forces are
*ransmltted to the foot via the arkle, pmduclrg a sprain in
the ankle ligaments (Muckle, 1971). Travers (1980) comments
on the interrelationbhip between sporting technique and

_ injury, and emphasizes the importance -of accurate
- bicmechanical ana;l.ysis and assessinent in -;héi. prevention of
- gport injuries.
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There are various waye in which aiﬂcle spraing have been
defined. Som?. definitions have been based on purely
physical signs and syrgptoms, and . others on functional
limitations. Saunders (1980) and O'Doncghue (1984) classify
ankle sprainsg ihto three ‘groups : First-, Second-, and

.’Ihird—degree sprains.

(1) - A first~degree spraip is a mild ligamentous
injury, in which there is no instability and no
demonstrable ha.emorrhage Ox{ﬁy some fibres are
torn. There are no strength def:.c:a.ts or
functlcnal limitations, |

(2)‘ Second- degree gprains produce more tendemess,
; swelling and fxmctmnal loss  than &
- first-degree spréin. The functional loss
occours due to a tear of a portion of the
ligament, although no demonstreble decrease in
‘the strength of the ligament is noted. There
is some swelling and haemorrhage present and a
slight decrease in range of movement.

3 Third-degree sprains are severe - there is
complete geparation of the ligament, resulting
in total loss of its function. There is marked
swelling and gross haarorrhage.
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Fig. 16 ¢ Drawings showﬂ‘gg A} First-degree sprain, B)
Second-degree sprain and C) Th::.rd—-degree sprain. '

(From O'Donoghue, 1984, p. 618) -

Freeman et al (1965) used propriocceptive deficits to

determine the degree of sprain. They used a wmodification of
Romberg's test, where the patient was asked to stand first
on the uninjured foot with his/her eyes open and then with
hig/her eyes closed, ‘and then repeat this sequence on the
injured side. Any discrepancy between bilateral ankles with
regard to balance, was the identifying factor. )
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Cox and Brand.(lsi'_?'?) have found the most useful test to be
the "anterior drawer" manceuvre, where the heel i.s gently
manipulated back and forth in the sagittal plane (to detect
excess mwovement).  Rubin and Witten .(1960) favour the
popular radiolbgicﬁal_ method of evaluating lateral ligament
_ injury, by _meaéuring the degree of talar tilt on stress
: _ | roentgenograms: '

(1) First-degree sprain - 0 - 4 degrees subtalar tilt

..(2)' o séccnd-degree s_prain - 5 - 15 degrees subtalar tilt

(3) Third-degree sprain - 15 degrees subtalar tilt

o Hocutt et al (1982) graded their sprains according tb the
b o functional limitations of the patient: | |

// (@ Mild pain, sble to run and jump with mild to
R moderate discomfort.

(2)  ZEble to walk, clinb stairs, jump with mild to
L moderate discomfort.
(3) Zble to stand only without pain, clinbing
¢ , o .
Coq : stairs and walking ave greatly limited because
" of pain.
{ O (4) | Unable to stand ox weight-bear because of pain.
L BN
* (5) - Complete or near complete tear. Weight-bearing

impogeible -~ surgery indicated.
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For the purpoge of this study, the following criteria had to

be fulfilled in 'order for any player to have reported a
positive ankle sprain in the study: '

{1) An invérsion or eversion st:'_rain.' :

(2) .4 Pain and tenderness over the lateral and/or

medial ligament.

(3)  Withdrawal from at least one game or practige

segsion .

- The definition had its limitations insofar as there was no

x-ray report taken into account  and therefore _ésspciatéd
fractires could not have been excluded in all cases.

4.2

A clear appreciation of the mammer in which a disease or

condition develops  is Qf. paramount importance in - ite

prevention and diagnosis .

This is particularly important in the prevention, diagnosis

and management of sporting injuries, where a detailed and
accurate understanding of the aetiology of a particular

injury is needed.
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In eporte medicine, most sports injuries are caused not by
a éingle- factor, but actually a combination of factors

_ present, for example a prev:u.ous injury in the same knee

which was madequately rehab:.l:.tated, resulting in -an
overall weaker leg  and weaker ligaments, could be an .
addltlm_%l factor-. There may be many factors assoclated
with'spo:;ts injﬁriés, (Keller, 1987):

(1) | - Training errors, eg. changes in mtens:.ty or
o - ‘duration cf tra:mmg. |

(2) Errors of technique, with particular reference
| to éhanges in technique. -

(3)  Anatomical malaligmment (decreased turnout,
| _ knock or bow knees, pes plam.ls or cavus) .

(4) - l\mscle tendon imbalance, eg. weak anteri'o:’i:

nuscles, poor vastus medialus.

(5) | - Playmg surface. |

{8) | Poor nutrition (érash d.letS)

(N | Psychological factors  (social or Family
| problems) .
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Fig. 11 : A pes cavus (a) and pes planus foot (b).

(From Franco, 1987, p.688)

In a cne year prospective study of soccer injuries in

Swedish senior men (Ekstrand, 1983a), 184 (72 percent) of

the 256 injuries were associated with one or more of the

injury factors identified in table 1.
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TABLE I
SOCCER INJURY RISK FACTORS (EKSTRAND, 1983b)-,
Type | | Number of  Percentage of
' injuries# total injuries*
Player Factors 109 42
- - Lack of Training 6 2
™" Inadequate Rehsbilitation a4 17
Joint Instsbility 31 12
Muscle Tightness 28 il
Equipment Factors | 4 17
Playing Surface .| 62 24
Rules Violation - 31 - 12
Other Factors 72 28
) *Colums are not additive, as maltiple factors Ffreguently.
o contribute to singls injjury
) |
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. sprain was twice as frequent among pl
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Ekstra:nd (1983b) found that a h:.stOﬁz of a previocus ankle

yers sustamlng 2 new

‘ankle sprain, as among players without ankle injury. 'Ihey |

concluded that inadequate healmg. and rehabilitation
predigpose players to recﬁrre.nt or new injur:i.eé due to
alteréd miscle strength, flaxibiliﬁy,_' cardiovascular
endurance, balance and co-ordination. a |

Walsh (1977) highlights the two main causes of injury of the

ankle, as being footwear and playing surface. They explain
'that wearing of proper or improper athletic footwear to

:anlude four general cons:.derata.ons

{1 Shoe-surface .'i.nterface. | o
. “,ﬂ/
(2) Shoe compnait and construction.
- (3) Shoe size and fit.
(4) . Shoe-layer interface. _ S8
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Regardmg the playmg surface ag 'a factor, they ccms:.dered

artif:l. 2l turf versus natural turf. For gvery report of

.- __ \ decrea;)ed injuries on art:LfJ.c:LaJ turf, a contradictory study
ex:.st:q showings increased or uncnanged rates of injury On
the afame S‘jb]éct, Ekstrand and Gillguist (1983a) add- that
- poor ,gfleld conditions ware ;]udged to centribuie to a quarter
oF a,fl.l tic recorded imjuries in their study. They prorose

J.rre,gular:l.ty in the playing surfac2 and varying weathexr
cond:l.tmns, as the primary factors responsible for ankle
c:Lement and I'aunton (1981) propose five wvital etiological
ffactors that must be t:aken into dCGDUIIt, if running injurles
L | . aare to be prevented:
- (2}  Training methods.
(2) Training surfaces. B
(3 L Muscle disfimetion and inflexibﬁflity.
o (4) Shoe design.
¢ | |
{ 0
N ¢
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Rinaldi et al c1979) state that anatomical malal:.gzmnt as -
well as a tight Achilles. terdon aze 1axgely responszble for
ankle mprain mjurles. In a stidy done on thirty -one
patients with 1atera1 gnkle sprains, 68 papcent {(or’ twenty
one patients) were found to have a variety of anatomical
malalignments, examples of which were »

() Valgus of the forepart'éf.the'fdot.

(2) Varus of the rear of the foot.
{3y - Iec ength discrepancy.

All these malalignments were particula;rly associated 'wi..i:h
inversion ankle sprains that place the foot in an equinus
and inverted pc:sit:ibn,; in which the "'athlete is more likely
to roll over onto the foot, injuring the anterclateral

. (N
ligamentous structures of the ankle Rinaldi et al (1978)

further state that with a tight Achilles terdon the foot
tends to be wore plantarflexed, increas:ing the tendency foxr
the foot and ankle to roll into inver.ion. 'Ihis' is
egpecially the case for basketkall and volleykall players.
Walsh et al (197‘7) report that Achilles tendon tightness is
a major cause of lateral collateral spraims of the ankle in
athletics. | |




Tropp et al (1984) found that impaired postural control as
demonstrated by pathologic stab:r.lometra.c results, predic:ted
future ankle imjuries. 'They suggest that functiomal factors
such as muscular atrophy and impaired postural control are
important in the development of functional inbtc.bllity, and
a pred::_sposltlm to recurrent sprains.

Fergugon (1973) states that weak calf muscles are one of the

most important causes of arkle sprains. The rolling motion

of the subtalar joint inverts and everts the frot and acts
as a "safety valve' for the amkle joint as well as the kuee.

. Weak peroneal muscles would impair this function and thus
make the ankle ~vulnersble to’sgprains. - Freeman et al (1965)

propose _anothef reason for ankle instability; that of motor
inco-uidination,  which is consequent upon articular

de-afferentiation.

Sporting activity is often conmplex and is a combination of
controlled, often comlex,- physical and psychological
activities. It is omly by detailed appreciation of the
conplex:u,t les of individual sporting activity, coupled with
a detailed wunderstanding of factors leading wp to an-
individual injury, that one can a:c:t:‘:we at & oorrect
diagnosls,' which in turm is vital to e:cpea:.t..r.ous treatmnt.“

_and xest.orat:.on of full Funct:n.on

¥
s”
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The mechanisms of ankle gprains are not well recognised
- {Dias 1979) , and opinions differ regarding t:he mechanism and
severity of l:l.gament tears (Vaes et al, 1985). Pure valgus
and varus lI'.lj‘Llr'J..EB to the.amkle would seem rare in athletic
endeavours. An act:.ve participant on the athletic field is
| most likely to encounter an unforeseen d:.sruptn.cn raplidly
o converted by a turn into 1atera1 motion across the playing
field. If this disruption occurs, it may be influenced by

. an irrvegular playing surface, a poor fitting shoe or =~
sudden interruption of the sequerice by an copposing tackle, .-
The 'major weight—béa:i:ing su:fface is the forefoot It is |
about the forefoot that the entire body rotates ‘when the
player changes his direction. If at the moment ot dlrection "

. change,' the running player loses his balance, or is
interrupted by an external force, the foot will rotate :.nto
gupination or pronatiom. The body havmg changed its
forward momentum to an angular moment, then rotates about a
fixed forefoot which .i.s abnormally placed: the emergy of
forward motion is then translated into angular wovement
being applied dire::tl_y to the fixed lower exti‘emity_r;
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Flg 13 : Rotaﬁﬁ\i‘_.bn sbout fixed forefoot.
(From Guise 1976, P 5)

The resultant force is more than which a normal ankle
structure can absorb (Guise, 1976).

~ Dias (1979) has shown that the foot position is am important

element in the mechanism of injuries, as well as the
directi, i of abnormal force being transmitted to the ankle
joint. Inversior and plantarflexion ca be cpnsi&iered
abroxmal motions in the ankle mortise when they are beyond
the nommal anatomical limits.  Internal and external

rotation of the foot are essentially abnormal motions.
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SUPINATION ~
- ADRUGTION:

Fig. 14 : Mecharism of ankle sprains.
(From Quigley 1959, p. 122)

Rasmussen (1983) has done a lot of research with regard to
the mechanisms of ankle sprains and the resultant tears of
the various amkle ligaments.. In dorsiflexion traumas, the
injury affects mainly the wedial collateral ligaments, and

in plantarflexion tramas, the lateral ligaments.

Y
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SUPINATION ~
_ ADDUCTION:

Fig. 14 : Mechanism of ankle sprains.
{(From Quigley 1959, p. 122)

Rasmussen (1983) has done a lot of research with regard to
the mechanisms of ankle sprains and the resultant tears of
the various ankle ligaments. In dorsiflexion traumas, the
injury affects mainly the mecdial collateral ligaments ; and

in plantarflexion traumas, the lateral ligaments.
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‘m intémal rotation tréwna‘s, rupture of the AIFP and the
short fibres of the poSteriof talofibular - Ligament (PTHL)
may occur, even though the calcaneo:fibula 1igament_ (CFL)
remains intact. In adduction Itralm‘!aé the CFL may rupture
first, possibly @ogether with the short fibres of the PTFL,
while the ATFL friay remain intact. In external rotation

traumag, the deep part of the deltoid ligament may rupture
before its superficial part. In abduction traumas, the
superficial part of the deltoid ligament may rupture while

 its deep part remains uninjured.
Dias (1979) has described a prdgression of tears of the
ankle ligament with regiad to the mechanism of ankle mjury

(Table 2)

Ton
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PROGRESSION OF ANKLE SPRATNS (DIAS 1979, p.267)

I- Supination-inversion
A, Ankle in plantar flexion
Stage 1 - Rupture AFTL
. Stage 2 - Rupture FCL,
Stage 3 - Rupture PFIL {partial)
B. MIE in neutral '
| stage 1 - Rupture FCL (partial)
Stage 2 ~ Rupture FCL: and APTL
II- Supination-intermal rotation
Stage 1 - Rupture ATFL
Stage 2 - Rupture FCL and PFTL
IIJI— Supinatiomplantarflexion
Stage 1 - Rupture AFIL
Stage 2 - Rupture FCL (partial). and deltoid
(partial) ”

‘From the asbove information, it becomes evident that there is

some correlation between the mechanism of ankle injury and
the structures involved, although the exact pattern of
frequency is still somewhat in doubt. |

R i e s
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5.1 . INERODUCTION

'Ihere has been much writter on the use of the Cybex II
Dyrmrmmeter in the field of sports m&:.cme, but little done

- on its usage specz.fn.cally ,m the area of rehabllitation, To

- m el e g L - AT

date, there has been no doctmented study done conpar:.ng the
rehabn.l:s.tatmn of amkle sprain injuries using the Cybex II,
with conventional phys:._c:therapy tec}hiplques and modalities.
The null hypothesis examz.nedln thig study was that _th'e
Cybex II, when used in conjunction with other conservative
methods of physictherapy treatment for ankle .‘ sprain
injuries, will not shorten the rehabilitation time!

§

) % . :
* Cybex II, Humex Inc, 100 Spence St, Bayshore, NY 11706
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5.2 - BACKGROUND

Garrick (1981) included isckinetic tra:lm_ng in his ankle

sprain- rehabilitation prograrrme He suggested using the
CybexIItocomrparetherangeofnwvenmtandstrength
bet\_l' <} bllateﬁal cmkles , Quring various stages of

'_rehablla.tatlon Ni&ksan {1987) and Wong et a.'bx (1984) have
presented documented llt:erature of nommative isokinetic data

for the. ankle Jdnverters and evertors, whereas Falkal (1978), '
Fugl-Meyer - (1981) and Shields (1978) have presented similar
data with reference to plantarflexor and dorsiflexor values.

‘HIhey etrphas:e.sed the significant effect of both bodywe_ght |

and sex on absolute pesk torque values, when . analysmg their

_results Pierre et al (1984) used the Cybex II in the

e*valuatmﬁ of wvarious ankle 1:Lgamen+- reconstructions, The
main contributor to the field of Cybex IT rehabilitation has

been George J. Davies and his colleagues. They have

documented various ankle spram rehabilitation protocols,
and the Cybex IT protocol in this study has been based on
their studies (Davies, 1985).

: -
= S




oS

-------

- o

35,

When reviewing the sports medical literature regarding the

;deal way of 'treating ankle sprains, many cvonflicting ideas
emerge. Ruth (1961) reported that two thirds of ankle

gprains treated with " immobilization had mechanically stable
ankles, while Hughes (1983) found that ankle -~vrains treated

with mobilization do not  commonly lsad to persistent'

mechanical instability.

‘Freeman (1965a) . concluded that only suturing of the torn

ligaments = and iwmebi lzation guarantee final wmechanical
stability. He also found that mebilization produced the most
ungtable ankles, but meob14.1 zation in the Plaster-of -Paris

cast led to results that were little bett.er He conc*luded
that the crucial variable upon which f:l.nal mecnww?»l )
stability of the ankie depends, J.s not whether the a:nkIe~ ’:I’.S!

immobilized or not, but whether or not the ends of the
ruptured ligamente ave initially in spposition.

Over the last .f:f.fty-years, much of the work done on the
subject of ankle sprains has been on the. myriad of treatment
methods and modalities (Hemming 1977, Cyriax 1975, Quillen
1982) . The #r'ate stage of the injury (the first twenty four
hours) is most comonly managed by the P.R.I.C.E. method :
Protection, Rest, Ice, Compression and Evaluation. In the
subacute stage (two to seven days), nnbll:r.zat:t,ons, active
range of movement exercises, stretching, taping, cross
frictions and welght trainiﬁg, - form the mainstay of

. treatment (Fig. 15 -~ 18).

A
3
K
y1

rwﬂr i ‘:‘*\ B T




.

T e

£y

fvy

}w-

In the chronic state (m days onwards), balance board .
ar*t:.vitms, slstance exerc:m?es, cycllng and functional :
rehabil:.tat:uon aimed at spé & sporting needs, Fform the
mainstay of treatment (Brand 19'7'7 Bengeld 1982, Allen
1985) In devising the rehab:.l:.tat:.on progranm in this
study, the methods mentz.oned thus far were all arployed

(See ‘I‘able 3).
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In the chronic state (seven days onwards), balance board

- activities, fgsistance exerciées, cycling and functional

rehabilitation aiwed at épec:i_fic‘ gporting needs, form the .
mainstay of treatment . (Brand 1977, Bergfeld 1982, Allen -
1985), In Jevising. the rehabilitation_ programme in thig

Study, t'v2 methods mentioned thus far were all enployed.
(See Tab.. 3). R

i
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Fig. 17: Elastic resistance Fig, 18: Ultrasound

exexrcises = application

Fig. 15-18 : Examples of conservat :Lve plws:.otherapy methods
for the treatment of ank_'l.e sprains.




FABLE 3

REBABILITATION PROGRAMME OF ANKLE SPRATHS

ACUTE STAGE ’ SUB-ACUTE STACE CHROHIC STAGE
P - protection -~ crutchey {as reguized} Balaoce board tmaiaing = Balance bdomrd ersining
v &
R - Teat from sctivity * Elastle zesi L1sus Calf stretching
% Gentle calf stretches Elastic resistunce exersises
* I ~ lee '
* Cyoliog Eesl and tos waiking
* & — strapping : )
* Heel walking cyeling :
*E - Elvk:i.m {2t home at duming trestuent forvard
: as far as possible.) * Tom-walking ’ : Hepping over a rope )
P sideways L
HMobilization techniques as required CYSEX TEST . K
M - sobility sxexclyes vhile ankle is in - Ruondng between beacons AS DISCHARGE . - ;
slevation Electrotherapy modalities as requized " Sprints and guick direational changes LRITERTA )
Gentle mj:l.lint:lm tachniques &8 required Cross frictions '
Skipping
* Strapping
Four-square rehabllitation »
Tlzrasownd Electrotherapy
inrerferential modalities vsed Hetrxining apecific sporting sorions
Cucapul ye as vequired ’ .

P

Contrazt baths

Proprioceptive Neurcmiseular
Facilitation {PHF} atatlc exercizes

Cross friecimms

CYBEX IT Dm TRAINTHG {CRNIP A OHLY)

* Home a3 well as treatmeat exerclzes ) - . ’ . '_ ..

. .
o




5.3 MEWODOLOGY

The patients included in this study were those referred to
the physiotherapy out-patient department of the Johannesburg

Hospital with a.dlagnosis of a Grade I or Grade II ankle

sprain (see Chapter 4 for ‘definitions) by the orthopaedic
out—patient depétrtment of the hosgpital. Patients were
axcluded from the study if they reported.a previous medical
history of surgery to the injured anl;.le-,- deformities or a
previous arthritic 'condition.. " .
The patients were divided equally. uging random number tables
into an experimental group and a control group The ﬁa_hysical
characteristics of the two groups are shown in Table 4.




{

_Average height (m)
_ Body weight (Kgs)

I
40,
TABLE. 4
CHARACTERISTICS OF J'IUI?&L SAMPLE (N = 46)
Group Characteristics _ Group
| Experimental ~ Control

(n=23) {2=23)

Mezn age in years 25.4 (17-45)*  24.7 (17-38)%

Nunber of female subjects 10 o 4

Number of wale suldjects 13 . 19

1,66 {1.60-2.26)% 1.62 (1.56-2,10)*

76.6 (63.2-100,1)*% 74 (65.3-98.2)*

* The figures in brackets vepresent the range of values




.'i-:'o‘ﬁ&"»?;..

el

L

41,
5.3.2  EXPERIMENTAL DESIGN

Those patients in the contfol growp received the usual
conservative methods of physiotherspy treatment for ankle

‘sprains (Table 3). The experimental group patients received

the same methods as the control group, but in addition ;
participated in a Etrehgth_ aad power endurahce programe on
the Cybex II I.‘Jvnamométér.' All patients were requ:;.red to
veport daa.ly for treatments in the firet week following

their injury and then three times per week on alterpate days o

Cuntil discharge. o "

The Cybex programme consisted of the pat;_i,ents. being placed
on the exercise tsble (as described on page 64) and
pexforming the varicus -stages of resz_stive exercise
progression contJ.nuum d,s described by Dav:l.es (1985) . {ses

' ‘ v
fig. 19). - I g
- STABESE T - ] Shsk =
' Mitiple Miltiple . y, hire
| ’ Angle - Are Isotonios
e . - Iavkingtica )
Isumetrice - I’“Mﬂ‘il‘-l
' Subi=
: Haximal
) Maxlninl
Haximal

) VIl
‘ _ vit Full HOH
STAGES V Full RaM » Iapkinetins
. Bhark Rinatlcs L
Innkinatica
By Maximal
Tsokinetics = Sub- '
| Hexinal

© Mawimal

Fig. 19 An examle of resistn,ve exercise progression
cor_;ta.nmm. i
{From Davies 1985, pg. 74)
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Short arc isckinetic exercises perfdmd at intermediate
czontract'ile' velocities (60 - 180 degrees/secmd) C wers -

:i.mplémented using a velocity spectrnm reha]:?il:i:{:atiééi;ﬂ'f:‘.f"._

pi:ograrrme (VSRP) in the subacute stage of treatment (Fig. :
20}, while full range movement isckinetic exercises (180 -
300 .éegrees/second) were instituted in the chronic stage
using the VSRP principle, until disdz.;sige.

180 .. NO RF 180
150 © 10 repetitions = 150
120 at each speed ° 120
%0 - - 90
60 dégfees/sec : | " ' 60-
Staxt " | ‘ Cne VSRP - 100 i.:epetitic:cris Finish

Fig. 20 :  An  example of the velocity spectrum
‘ rehabilitation programmb (VRRP). |
(From Davies 1985, pg. 81)
All the patients were e.t*:z**eﬁ undex 'dimct .supe:'r\}i'aion,
and were encouraged to train to their nﬁxlrm.!m on all
exercises.
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5.3,3 DISCHARGE ROUTINE

As soon as pata.ants in gither of the groups Fulfilled the
discharge test requ:.remnts (see next page), and axlub:.ted

minimal swelling and full, painfree range of ankle joint

mobility, they were tested on the Cybex II Dynamometer. ‘The
Cybex tested the strength and power- endurance values of the
wiinjured conpaxed to the mjured ankle at three speeds 60,
120 and 180 degrees per second, “a ccxrputer readout with

graphical analysls exhibited the results of the bilateral
comparison {zce f:Lg 6). It was mt possible to obtain
base-line readings of bilateral amkle comparisons when the

patient firset presented for rehabilitation, as in most cases
there was far too much swelling and pain :.n ‘the acute and

sub-acute stages to be able to re.ly on a valid éomparative
test. | | |

As a result of the work of Wong et al (1984) which showed no

statistical difference in strength between the dominant and
non~dominant ankles of unimjured athletes, all subjects were
discharc~d when they fulfilled all the following discharge

criterias

Fii
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1. | No significant difference (P < 0.05) in arkle
s strength (measured in Newton metres of torgue)

between injured and uninjured iiwbs, as tested
on the Cybex II Dynamometer (Elliot, 1978).

2.  Pain free on hopping and sprinting.
3. - Pain free on quick ‘directional changes.

The discharge date of each subject was then recorded on a

chart.  Pull explanstions were given of the procedures

involved, and all patients signed informed consent forms.

5.3.4 - STATISTICAL ANALYSIS

Both categorical and continuous wvariables were considered.
In the former case, when 2 x 2 tables were analysed, use was
made of the Yates corrected Chi- ~square test (Y) (Siegel,

- 19%6), and when the ganple was too small, Fisher's exact

test  (F) (Siegel, 1956) was enployed. For higher order
tables, Pearson's Ch:.&square test  (P) (Siegel, 1956) was
enplcyed provided the dbondn.tions of the test were met.
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For the Ilatter, use was made of a one-way analysis .of.
variance (%hava] (Neter et al, 1982), which is equivalent to
Student 's T—Test (T) when only two groupe arve involved.
Here, when the conditions of the test were not met, the
non-parametric procedures of Kruskal-Wallis (KW) (Siegel-,
1956) and Mann-Whitney (MW) (Siegel, 1956) were employed.
The lewel of significance throughout the three parts of the
study was get at five percent (p < 0.05). ‘

5.4 . RESULTS

Of the twenty three participants in both the experimental
and control groups, seventeen successfully completed the
rehabilitation pmgra:mte' in  the experiméntal Sgroup, and
eighteen in the control group. There was no statistical

|
difference between the two groups with respect to: i

i
h
I

1. Age distribution (p>0.05;T)

2. Sex distribution (p>0.05;Y)

3. Nature of injury distribution (p>0.05;P)

4, Grade of imjury (p>0.05:Y) |

'I'he mean rehabilitation period for the experimental group
was 27.7 (SD=6.17) days, compared to 39.2 (8D=7.05) days for
the comtrol group. There was no statistical difference
between the two groups mth respect to  their mean
vehabilitation times (p>0.05;T).
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The mean time for rehabilitation (from initial referral to
successful discharge), for the thirty five participants, was
34.6 (SD=8.74) days, with the shortest beirg fourteen days,
and the longest fifty two days.

Twenty eight (50.9 percent) of all the ankle sprains
reported were Guade II injuries, whereas eighteen (39.1
percent) were Grade I injuries,

L |

5.5 DISCUSSION

Of the original forty six participsnts, eleven did not
complete the 'study: some never returned after. the initial
examination, and some did. not fuurfil the discharge criteria
of the rehabilitaticn programie. |

When analysing the results, the experimental group was
discha:\?ged 35 percent sooner than the control group (which
£rom ‘a rehabilitation point of view is of definite clinical
significance). The hypothesis tested in this study, namely
that isokinetic exercise added to conservative phjrsiotherapy
treatment decreases the period of rehabilitation in ankle
sprain injuries, was rejected. Possible explemations for -
this may include the fact that Cybex II rehabilitation added
to conservative physicotherapy treatment, may have resulted
in v"over rehabilitation". Overuse and/or overload during
rehabilitation in the experimental group may have played a

role in the final outcome.
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S o 'I.t -may have heen prefe::able .to' use 'in;z the. Cybex component . _ _'
R in the rehsbilitation programme in the experimental group. o 2
'..Et.h:.cal considerations, - however, preeluded this. There ip
also the possibility t:hat actj_va cgnservata.ve t'reatmnt for
ankle spralns may be sufficient for complete rehab:.lltatiox;ﬂ | ._: __-'

with or without the inclusion of _non-weight beanné
acccmmdaﬁlive resistance training in the Fform of “he Cybex g
II. The hmen body may respond better to weight-bearing B
functional activities, rather t.'nan non-weight-bearing |

e -

isokinetic exeraise.

"Although it must be expected tuat thole areusually more
Grade I :.njur:.es than Grade IX sprag.ns the majo:éity of
these elther do not: report to a casualty department or they | _
are not referred for physiol:herapy treatment. ' : e N

The Cybex II way be used in place of one or more of the
conservative physmtherapy treatment wethods, and the t:otal
perioc_l of rehabilitation WJ.th the Cybex II (used by 11_'7.‘{? %) :
B could be compared with a treatment programme which excludes
1o _ ~ Cybex II rebabilitation. = Ethical proble.ms. may however

' . preclude such a study. | | |
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" necessary to desicm ind:.vidual treatment pretocols to su:Lt _.

5.7 | coMCTUSIONS

e
This st"udy did not prove statlat:l.cally that the. Cybe!x II
Dynarmometer may be a useful additional rehab:.l:.tata.ve method
in tl?.e treai:ment: of ankle sprain inj ur:.es. It may be

the anat.cxm.ca.*, patholog:.cal psycholog:.cal and psychosocial
differences that exist between patients.
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CHAPTER & .

6. ' INTRODUCTION

A review of the literature 'concez;ning sports imjury

p'reventibn revealed that while there has been ext'ensive work

done on the coxmervat:we and surgical management of arﬂc.le
I

sprains, lz.ttle has been domunented on their prevent:.
Considering the . increase in athletic activities th:m}

- xecent years, mptares in the 1igamentous gtructures of *'he

ankle joint may be assumed to coms.itute a grouwing problem,
and in sports involving quick pivoting on a fixed foot, like
volleyball and basketball, = high percentage of injuries
will involve the ankle (Quigley, 195¢). Moretw ~t al (1978)
did a survey on 781 college and university men and’ ,womén
students, and found that wlleybali had the highest rmrrber
of injuries, of which gprains of the arkle were most common
(Table 5).

.;'r
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_i The hypothesis tested was that a specially designed '
preventative programm» could reduce the murber of ankle
sprains in a sample of provisgial volleyball players.
|
ANATOMIC LOCATION OF INJURTZS IN AMERICAN COLLEGE
_, AND UNIVERSITY STUDENTS (MORETZ 1978, p. 94)
W . _ oo
- Boys Girls
| Upper Extremity 3 4
. Back | 0 2
‘Facial lacerations o 4
“ Hip 0 2
Thigh 0 5
O Knee 1 B
\ _ Tery 0 4
| __ aAnkle 3 13
.- /ﬁ' Foot: 1 3
‘3 Total 8 43
'f
§ ‘
Lo
| 5 'ﬂ.:.r\. b -
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6.2 | RACKGROUND

There hairé been no previcusly reported preventative trials

in sports medical 1:1.terature, involving volleyball players.

Tropp et al (1985) studied two wethods for the prevention of

akle injuries in sodcer. The methods studied were ankle_

disc training (balance board training) and orthoses.

They concluded from thelr results thac balance board

- training zreduced the incidence cafu, ankle sprains among
players and that the ankle orthosis cught to be used before

and during the sport season.

Walsh et«_-,d al (1977), suggest that a good firm, even playing
gurface, Achilles tendon stretching, taping and proper
footwear, all go a long way in preventing ankle sprains,'
while Wright (1979) concludes that mebility, endurance,
strength and co-ordination should be. the key factors in

injury prevention.

a
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Recently, more emphasis has been placed in strength training
of the lower limbs, in order to prevent injury. Ferguson
(1973) stresses that calf nuscle build up ie one of the most

) important measuresg in the prevention of ankle sPrains The

rolling motz.on of the subtalar jomt just beneath the ankle,
inverts and everts the foot and acts as a "safety valve" for
the ankle joint and knee, stabilized by the muscles of the
calf. The non-glip ‘character of artificial play:.nq surfaces
reinforces the need for this safety valve.

il

Flexibility and stretching exercizes prior, during and aftexr

| 5porting0 édctivities, have found a place in sports imjury
. prevention. (Wright, 1979). Fitness comprises mobllity,

endurance, strength and co-ordination, The bénefits of

Achilles tendon stretching prior to a sports practice or

game has been conclusively proven time and time again in
both American high schools and at Unive&sities. {Moretz,
1978) . with a tight Achilles, the foot tends to be in more

plantarfilexion, increasing the tendency fbr the foot and

ankle to roll into inversion.

Most of the literature concerning the prevention of ankle
injuries involves t:he use of taping or stra,t_';f)ing, although
as much literature as there is to show the beneficial
effects of prophylactic taping, =5 are there as wany
arguments against the method _(Garrickﬁand Requa, 1973).

oo
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Adhesiveé strapping has been used to support ankles for more
than one hlmdred years (Libera, 1972). Athletic trziners,

‘coaches and team physicians have traditionally used adhesive
. gty ,;ng to 11m:|_t the arrmmt of inversion ava:.la.ble to the

athlete at extremes of mt:l.on The imtications for taping

are based on the assumption that some type of external
supportive material increases ankle stability by reinforcing
the ligamentous stxuctui-es- of the ankle Jjoint and
restr:.cting motion, such as e}ctreme inversion, which is bhe
culprit in most ankle mjurles (Hughes , 1983).

Williams _(1965.2. indicated that the use of ankle stg;apping ig

 insppropriate since an artificial supports pretvents adequate

development of supportive musculature. He also suggests that
the stress to a taped anlcle which wculd result in ‘a minor

- ankle injury if the joint were not strapped, is amplified
and transmitted to the knee joint and would result in an

indreased probability of severe injury at that joint (fig.
21) .
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Fig. 21: Ankle strapping techniques.
As can be seen from the above studies, many preventative
techniques have been suggested to prevent ankle sprains, but
as yet, no uniform cconsensus exists supporting one method k)

over another.
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6.3  MEIHODOLOGY

6.3.1

This study was gonducted throughout the 1987 South African

Provincial Volleyball 'seascﬁn. Eighteen of Transvaal's .'top

male provincial players ('si:; out of a posgible twenty four .

provincial players. could not take part in the. study) formed
the experimental oroup,  while twenty two out of a total of

twenty five pzforvinc Pal level players £rom Natal and Western_

Province formed tlie cortrol -group (see Teble 6). A1l the

players were South African Caucasians.. Prcv*t ncial Vol 1f-=yball

players were “used as _the:s.:r: level of play is relatively

standaxd throughcat the country and there is an equal number

of player-games at pruvincial level throughout the country.

Provincial players tend to be highly motivated and. proved to
be very eager to participate. 'Ihs study achieved 100 percent
player corpliance.. |
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 TARIE 6
PHYSTCAL CHARACTERISTICS OF TOTAL SAMPLE IN STUDY
Group C‘.haxacteristiés - Group
Experimental . Control
(n=18) - . (n=22)
Mean Age (yre) 28,6  (21-36)% 26.6 (18-42)*
No‘ym at current level 7.56 (1-15)% : 6.29 (1-21)%
of play | | : |
Mean weight (Kgs) 83.6 (69.5-95.6)* 81.3 (72.4-93,6)
Mean height (m) 1.76 (1.63-2.03)* 1.73 (1.70-2.01)%

* The figurés in brackets represent the range of values.

Provincial level wvolleyball is played indoors on flat,

unchanging = surfaces, with little wvariation in footwear

amongst players. Other sports, like soccer or rugby would,
due to the nature of the games, have added numerous
variables into the above study .
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6.3.27

In addition to their regular training sessions, the players
in the experlmental group reported twice weekly to the
phy. lotherapy out-—;pat:.ent depa:rtment of the Johannesburg

- Hospital, where the forty na.nute preventat.:.ve programne was

performed. This contmued for the total eight month period

of the 1987 seasmn.

The duration of the programme as well as each. of the
individual preventat:l.ve methodle were dlsmssed with all the

players, and a consent form was completed by the players

{APPENDIX T)}. A quest:.onna:l.re (APPENDIX II) to establish a::*y

previous injuries, anatomical abnormalities, shoes wom,

Ceve, was cotrpleted by the players in both the experimental

and control groups before the study commenced. The control
group did not undsrgo any specific preventative programme
other than'. their usual warm wp and fitness exercises, and
were instructed to keep accurate' records of any ankle
sprains reported during the wolleyball season. For the
puxrposes of this study, a positive report of an inversion
strain associzted with pain and tenderness of the ligaments
of the ankle, sufficient to cause viithdxfawal from the rest
of the game or practise session, served ag the definitrion of

an ankle sprain. This definition had its limitations, as no

grade of sprain was taken into account, nor were XxX-ray
reports taken to eliminate any possible fractures.
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The preventative programme was carefully desigmed to include:

.most of the important aspects of any sports game ‘which
" ineluded pronounced lateral movements, namely flexibility,'

endurance, proprioception and strength (Wright, 1979). A
summary of the preventative programme is-shown in Table 7.

SUMMARY OF EXPERIMENTAL PROGRAMME *
Name of e.xercise- _ Time (mimutes)

Achillcs Tendon Stretching - 5

Balance Board Training ) ) 10
Hopping over Rope 5
Cvbex Training Programme ' : ' 20

TOTAL 40

* Performed twice weekly for eight monthe.



tn
[T4]

6-3.'2-1

For this study, the players had to stand approximately one

metre away from a solid wall leaning forward, with their
armg as supports wmto the wall, maintaining erect torsos.
They were instructed to keep their heels on the floor with
their legs slightly apart throughout the stretchiﬁg session
They held a constant stretch for 2.5 minutes with their
knees straight (to stretch the two-jointed gastrocnemius
miscle) and then a further 2.5 minutes with their knees bent
at a 40 degree angle (to stretch the one-jointed soleus

miscles) . |

They were instructed to stretch only until they began to
feel a stretch on their 2 hilles tendons and not into an
uncomfortable stretch position (fig. 22).

£
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6.3.2.2

Balance board training followed immediately upon Achilles
tendon stretching. The players were required to balance on
a circular balance board (diameter = 95 cm) for five mimites
in a front"l plane and then for f.ve minutes in a sagittal
plane on a single-planar balance board. They changed the
plane  turning the board 90 degrees to either side. They
were inecructed to maintain their balance on the board and

to avoid rocking the board (fig. 23).

Fig. 23 : Balance Board Training.
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6€.3.2.3

The hopping over the rope exercise followed immediately
after balance board training. This method of prevention was
gpecifically included to improve the jumping and endurance
abilicy of the wvolleyball players. Each player was required

to hop with both feet together from side to side over a rope

suspended half a metre from the floor between two stools
(fig. 24) for a total period of five minutes.

Fig. 24 : Hopping over the Rope.
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6.3.2.4 BEX Ll DYIRMOMETER _"' ;' ROTFTTINE

The players were all set up on the Cybex IT Dynamometer and

were instructed (with verbal encouragement) to complete the

routine

Each player was instructed to lie flat on the upper body
Mise table (UBXT) with his hands holding the underside
of the table, The seat of .the UBXT was raiséd to the
highest position while the dynamometer head was tilted back

55 deg::ees g0 that the ax:l.s of the dynawometer transects\d

the superior edge of tha lateral mal leolus of the player

The hip and knee of the tested leg were flexed at 55 deyrees
while the ankle wae positioned in neutral plantarflexion and
dorsiflexion, The pelvis was stabilized onto the UBXT by a

__'._'__\felcro strap, while the knee was gtabilized to the knee pad
"i-ritjz_h another Velcro strap. Three Velero straps wers used to

gtabilize the foot: one was applied around the front part
of the head of the talus; one crops-strap was applied around
the front part of the shoe near the metatarsophalsngeal
joints sc that the under part of the strap would f£ix the
shoe onto the footplate; a third strap was then applied
around the forefoot on top of the cross strap. The subtalar
jolnt was positioned in neutral position by palpating on
both sides of the talar head. The eubtalar joint was
assumed to be at its neutral posiﬁion when the talar head
did not bulge out to either side of the navicular when the
foot. was moved through &n arc 6:E motion (fig. 25).
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Mg, 25 : The Pogiticning on the Cybex II.

The players were instructed to perform the motions at the
ankle and avoid accessory movements from the knee to the
hip. Mction would start f£rom full eversion to full
inversion and then back to full eversion. 'Ihé players all
had to comlete two circuits (cn each ankle) of short arc
isckinetic exercises as deecribed by Davies (1985). They
were instructed to rest for one minute between cirouits

(fig. 26).
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180 NO REST ..  180'
150 - 10 repetitions 150
' 120 ) at each speed . 120 \.
90 - | - 90
60 degrees/sec | - : 60
Start, " One VSRP - 100 repetitions  Finish

Fig. 26 : One circuit of short arc isckinetic __exercisesﬁ

using a velocity spectrum rehabilitation programme (VSRP).
(From Davies 1:85, p. 81)

At the conclusion Sf the 19¢7 provincial wolleyball seasan,
the total nuwber of sprains reportes, both in the |
experimental and control groups were col lectad and m;bjected
to statistical analys:.s. The stat:s.stmal methods employed
were as described in ma?ter 5, (5.3.4).

Most match and practice sessions of the experimental team
were attended, in order to prevent under-reporting.
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6.4 - RESULTS

Table 8 exhlblts some of the statistical comparisons between

the two groups. None of these were significant.,

e

o

INTERGROUP STATISTICAL ANALYSES
Group Characteristics P value
Age distribution | | 0.42 ;M ;
Mean no. of Yrs"_'at current level of play = 0.87;MW
No. of players wearing orthoses 0.32;F

Seven injuries were reported by the control team and two
inju.riea by the experimental team. The difference between
the two groups was marginally non~sig‘ni§icant at the 5

© percent level (P=0,059;MwW).
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No significance was found between the number of sprains
reported arxi: |

1. The age éf the players (_pn'U.':-.‘s'?;Anava)
2. The nurber of years at current level (p=0.58;Anova)
». Bpplication of orthoses (p=0.67;F)

A total of nine ankle sprain injuries were reported by hoth
- groups. lI‘h:l.s represented 22 percent - of all the players.
Theae injuries were reported at various intervals throughout

the season, with no difference whether early, mid or late

seasor,

6.5  DISCUSSION

The fact that one in five players in this study injuved his
- ankle, highlights the very high percentage of ankle injuries

in quick pivotiﬁg sports like volleyball. In a sport like

volleyball, where the team congsists of six players and a
" number of reserves, tlie withdrawal of players due to ankle

injury has a large impact on the team.

Ciinically, the proportion of sprains in the control group
(7/22, 32 percent) can be regarded as higher than for the
experimental group (2/18, 11'perc:ent). However, the resul.
was just not statistically significant (p=0.059;MW).



- It is prdbaibly jugtified £o as_smne that the experimental

progranme had some part to play in the marked reduction
attained. Differences may well have become statistically
significant if more subjects had been available. |

The proposal that the efficacy of the preventative programme
played a role in reducing the incidence of ankle sprains,

wag aIso suggeste.d by the reduction in the ...nc:.dence of

spraing when con*parmg those reported in the experimental
group between the 1286 and 198'7 wllayball seasons, In 1986,

‘eight  sprains were reported by the e:q_:er:rrrental group

(wh:.ch cons:usted of the game. players as. the 1987 team),

- compared to .l:w:Q in 1987. When these figures were subjacted -

to the McNemar's test of symnetxy, the ehift proved to be
marginally non-significant (P=0,0588).

on subjective smalysis, mamy of the players commented on
various beneficial aépects that the programme had for them,
inclixiing increased Jjumping power and increased ankle

. stability (APPENDIX II). It is not possible: to analyse which

aspect of the experimental programme wmay have been
responsible for the reduction in injuries, as there were
four consecutive parts to the progratrme and only by us:n.ng
each separate]y in ancther study, can this be det: mmed
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The author : therefore recommends that a further study be
undertaken ‘using a ldrger population sample over possible

two or three seasons, using each part of the progranm

separsgely, or leaving the programme as it is.

It would ba desirsble for the achievement of more accurate

results «o use a study group in which theve has been no

previous a:nk_..e spra:.ns, ag previous history of injuries

(major or mmor) to the lower limb may Well have . confounded

the issue and_ diluted the results. Thig, however, is a most
unlikely possibility when using top level experienced

. players.

6.6 - CONCLUSION

The hypothesis in this study had to be rejected. However,

" the regults do 'reflect what could be a re'ail probabillity,

that preventative programmes can reduce the incidence of
ankle sprains in provincial volleyball players.
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CONSENT FORM Ly SR

i

THE USE OF THE CYBEX II DYNAMOMETER AS AN ADJUNCT IN THE
MANAGEMENT AND PREVENTION OF LATERAL ANKLE SPRAINS

1; ' ' ", freely and voluntar1ly
consent to part1c1pate in a Feedareh program under the direction

of ANTHONY KAPLAN to be conducted in the Physiotherapy Depart-
ment of tne Johannesburg hospital. '

. I understand that the Cyhex II Dynamometer has been used exten- - :
- sively in the prevention of sports injuries around the world
- and has proved to be a valuable asset to sportsmen and women in
their endeavours to 1mprove their sporting performances. The .
purpose of this study is to ascertain whethzr the Cybex II
Dynamometer used as an adjunct in the preventative programme,
will reduce the number of ankle sprains in provincial volleyball
players. Informetion gained from this investigation could aid i
. in the detection of "at risk" players as well as the improvement '
- - of training schedules in order to prevent thase 1naur1eb occurr1ng.

A thorough description of the procedures has been explained, and

I understand that the only risk involved is soreness of the
contracting muscles that may last for the duration of the tra1n1ng
programme.

.1 understand that I may w1thdraw my consent and d1scont1nue
" participation in this research project at any time W1uh0Ut
preaud1ce to myself. "

1N : : : I authorise ANTHONY KAPLAN and the Department of PhysioTogy
S to keep, preserve, use and disposg of the findings from this
research with the provisions that my name will not be associated
with any of the results.

1 have been given the right to ask, and have had answered, any
questions concerning the procedures to be used during this

;
1
i
iy
¥
E

research. _
o Questions have been answered to my satisfaction. I.have read
o and understand the contents of this form and have rece1ved a
: ' copy.
AN —_— : :
: Witness Date . Participant
1O ~ I have explained and defined in detail the research procedure to

which the subject has consented to participate.

Signature : Date







QUESTIORNAILIRE

1.0

2.

3.

7.

10-

Hame =

. Position :

Age :

Team :.

No. of years playing
at present Jevel :

-. Any previous sprains : (I NO, continue with 7.)

Which ankle/s :

When (year & month) :

How : -

Did you have physiotherapy :

i

1

: | A

Do you play with any ankle<protecting devices, if so, which kipdﬁ:
S o g

Have you had any surgery on your ankle :

Have you any comments to make about the preventative programme or
anything else connected with the research :
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2.

1.

2.

13. ~ Have you got any ankle, kﬁeé or Hip conditions ?

What kind of shoes do you play volleyball in ?

What other-sports do you participate in?
How uften?
At what level?

"~

(e g flat-fosted, bow-Tegged.)

s
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