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il) lilrcturcs ltr-c rr ltlrrlitrg
crnrst ol tlislrbilin ilt okler'
lttlltlts. \'l;rnY l)lrli( rrls arc

rlisr ltrrlrtt'rl lionr plrrsic:rl lltcrapr
clesl-litc lcsi<lLtal rrr Ltsclc ut,lrkness.
Functionrrl tlcflcits ltar c ltcen
sltort n lo lrclsist. )-2 tc:rls ltltcr
tlrc ltip llrrtlLrre. Ilrc:rirrr ol tltc
stu(lv c()n(luclc(l l)r' llost ql ltl
fi'orl \\rrshirrr.:ton I ni\(rsit\ ir.t

St. l.otris. !liss()rlri. llrs to rlctcf-
nrinc in lilril clclcrh lrclrrlts rrlte-
tltcl lr sLrlrcn isccl ltlogl'lrrrr ol yttr-
gl'cssi\'( r(sistivc t|rriniltg, (l)ll'l )

ancl spctilicitr ol cxcl'cist, tlrin-
ing uottlrl result in inrplorccl lcr-
cls ol stlt'r'rutlt lnrl ltltrsital lunc-
ti<>rr rrltqr sLrruicel lcltair'ol ltiy.l

h:ltcttrlc-

'I hir-n'ont oltler lrtltrlts 19 nre n.
22 \\'()nr( n) s itlr lr ntc:rrr lrtc of
-9 re;rrs untl srrlgical ltilt Ilacturc
l-cl)llir il l)l)r( )\irrlrtcly j rrrotrths
bclin'stLrrlr cnl-( )llrrr('n l (()lIr-
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plctctl 2 j-rnorr I lr-lorrg yrhlrscs
ol cxclciss tririr'rir'rl-i. I)uring thc
ll lst i-nronth pllrse. cxclciscs
rrclc rlssisnctl lirr llcxibilin. brrl,
llttcc. c( )( )r(lir'lil t i( ) tt. tl't()\'cllte nl
spcctl antl orcllrll nlrjol nrtrsclt'

llr()Ul) strcrlgtl)cni ng. lixelciscs
'tr ct't nr:ttlc plrtr-cssiycll nrolc
tlilllcrrlt: sessiorrs llrstcd ti'ont
t 5-9O rrrinutcs.

lrt n11.151. 1. l)llI urt..trlrlctl. lrt -

qittttirtg rr itlt .t l-r'r'Ir'liliolr rtr:rrr-
nr rrrn llrsclinc rrr cltsu rclncn t. l{c-
sistlrncc anrl rt 1-lt litiorts s cr-c
irtcr-crsecl irs l)( r' lhc grriclelincs
ol l hc Arncrican ( i rllege ol Spolts
\lcrlicine. Assessnlcllts \\'cfc c()lt),
plctc<l at basclirrr.. -J rrror.rths antl
(r rnonths firr all rrlrjor mtrsclc
glrlrrps: kncc cxlt llsofs. kncc
llcsors ancl anklc pllntlrl tlexols.

,\t bascline. lrll rrrrrsr'lc glor.rlls
rrclc rvelrkcl in llrc liltctrtrctl
lirttb than in tht rrorr llrct rrretl

.1.2
1!
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lirnb. Follovving both krrv- ancl
l.rigl.r-intensity cxercisc training,
slllrj(( ts hrrrl rigniliclrnt girins in
stfcngth firr. all rnusclc groups of
thc fractulccl limb. Aftcr 6 months
of tr:rining. thcsc strcnlath mca-
sures \\,erc ncarlv equivalcnt bc-
twecn fiactulccl ancl nonfi:rcturccl
limbs (Irigulc I ).

C()ntran/ t() \\'hat has bccn firur.rd
in plevious stu(lics. subjccts had
strcnlath impr()K:rncnt in thc fi'ac-
turecl lirnb across all spccrls of
testing. (lcspitc the flct that thc
training u,as onlv perfirrmccl at a
slow pacc. '[ he prcsent stucly also
shorvccl thlt pcoplc *,h<> havc
hacl a hip fiacture ancl u,ho
workecl zrt highcr intensit.v of
Pl{l' achieYe(l grcatcr gnins as

clemonstratccl through their
physical pcrfirnnancc ('lhblc I ).
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Figure 1.

Table 1.

Measure

XtSD
At baseline Post-PRT % implovement

PPT score
(range, 0 36)

Preferred walking
speed (m/min)

Fast walking
speed (m/min)

Timed stair climbed (s)

22!5

48.4 x 14.4

55.6 r 17.2

14.0 t 5.7

30+5-

oo,ta t/./

16.1 ! 24.1'

8,4 t 4.6"

45 19

40r5

41 + 6

36r4
PPI Physical Pelamance Test; Post-PBI after progressive rcsistance exercise tratntng; S, seconds.
a < .A1 lar baseline vs Dost-PRT

'l'his sturlv proviclccl eviclcncc
that fiail cltlerly pcoplc can
:rchieve significant strcngth lnd
ftrnctional gains aftcr hip fi'actulc.
cven aftcr clischargc fi'om a reha-
bilitation pr()grarn. Highcr intcn-
sity tr:rining rcsultetl in greatcr
strcngth gains ancl functional im-
provcmcnt. tsringing thc fi':rctr,r lccl
lirnb to tl.rc strcnlath lcvcl <>f thc
nonfi'lcturecl l nb is an achievablc
goal fbr rchabilitati()n prot()c()ls.

ll()sl IlLl. .tindc(r'c l)R. IJolmerl KL. cl .!1.

Inrittittg-ittr/rr<trl sttt ttllIt t!,ttI fttItt -

IioDtI addl)t.ttio s ltflcr biIJidcIutc.
l,lrvs'l hcr 2(r(/6i,9-1192'.i/li.

ostcrior shoultlcr c;rpsulc
tightness has bccn linkccl
to shouldcl impingcmcnt

svnclrcme ancl labral lcsions. Ab-
nonnal lrumcral hcrd rnovcntcnt
ancl a subscqucnt clecrease in sub-
acromial spacc. particulady (lLlr-

ing ovcrhcacl activitics. rnay cztusc
()f pcfpctuate s)'mPt()rns ()I lnl-
pingcmcnt. Paticnts fi'etlucr.ttlv
pr( scnt \\'itll |ctlttr't tl ln()li()n in
gle nohumcr;rl inte rnal rot:rtion

(Ilt) lnd :r(ldLrcti()n. Although
strctching exerciscs are rec()m-
ncnclctl. thcir cflcctivcncss in
impnrving sl.roulclcr motion has
n()t llce n invcstiguttccl. McClure
ct 1rl fi'()m Arcadia Ljnivcrsity.
Pennsyh'lnia. comparccl the
cf'ftct of 2 commonl_v prcscribccl
cxcrciscs firr irnproving slrouldcr
rn()ti()n in sul)jccts rvith limitcd
shoulclcr lll range of motion
(R()M).

Fifo-foul asymptomatic subjccts
(2() mdes, JJ femalcs: me an agc.
2J ycals) rvcrc lssigncd to eithcr
a contftrl group (r? - 2i) or t()
lrn intcrvcntion gr()up (r? - -10).
'fhc c()ntrol group hacl bctwecn-
slroultlcl inr('rrlrll ll( )V tli11(t'-
(n((\ < l(lo; itn<l tlrt intefv(jnti(,n
group l.vLcl bctu'een-shoulclcr
clil'fcrenccs )10". Subjccts in thc
intcn'cnti()n gr(rup wcrc furthcr
stratificd in either the "slccpcr'
stfctcl]" gfoup (r, - l5) or thc
"cross-bocl,v strctcl.r" group
(n = 15).

I lrt' slt t pt'r' str(tclr gr( )u1r l)( r-
lirnnccl thc strctch whilc lving on
thc side t() bc strctchecl, clevlt-
ing tl.re humerus to 9O' on thc
support surtzLcc, thcn passivcly
internally r()t:rting thc hume rus
rvitl.r the oppositc arm. l'he cross-



boclv stretch s as pcrforrlccl llv
passiYclY pullir.rg tlrc lrurr.rcLtrs
acr()ss thc botly into horizontal
aclcluction u,ith thc o1'll.lositc ann.
'['hc strctchcs rvcrc l.lcrfirmrccl
once daily lirr 5 rcl.rctitior.rs. hokl-
ing cach stl'ctclr fi)r. -JO scconcls.
Shoulcler III with thc arnr ulxlu,-
tcd 9O' ancl sc:rprrh rnotion prc-
ycntecl rvas r.ncrsurc<l bcfirle ancl
aftcr a -i-q eck intcn,cntirxr pcriotl.

Altcr + s'ccks. tlrc cnrss-body
stlctch gnrul.r sl.rorved significur.rtlv

sr'(jil(cr ll{ l(()M lll:[r r'ul)j((ts in
the c()ntr()l !Ir1)up (l;igrrrc 2). '[ l]c
closr-hotlr 5tr( t( lt gr()uI llit(l i.

r.ncirn increlrse in strctch of 2O'.
Although tlrc slccl)cr group also
shoq,ccl an inclclrse of l2' firlkxv-
ing thc ir-rtel.\cntiO|r. this fir.Kling
\\':ts n()t statisticalh diffl|crrt firln
th( ({)ntfr)l grr)up ()r llrc ct.lrss-
botll'group.

Although lxrtlr grotrps slrorr('tl irr-
creases in sl.touldcr lll I{()M irr a
tchtivcly sl.tolt pcriod of intcwcn-
tion, thc cfoss-bodt, strctch
rtlrpt art tl to lle tlrt: rrrost clll'ctivc
to imllft)vc m()ti()n. 'l his \\,as iul
unexpcctcd finclirrg. givcn that
tlrt stePullr rrr;rr hc lr(tt(r'rt:tlri-
lizctl u,hilc pcrfi)rrlilr!.1 thc slccpcr

Figure 2.
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stretch. thus allos'ir.rg f-rrr morc
specific strctching of thc posterior
capsulc. Whilc ir.rcrcrscs wcrc still
dcmor.rstllrtccl in thc slccpcl'
strctch !lr()up. tlre srnall samplc
iir( rnil) hrtvt lir]')irttl tlr( :.llttisri-
cal powcr t() (lctcct tlif'fbrcnccs.
'l hese strctchcs mltl' be :tr.t cf'fcc-
tive rccomnlcn(lrti()n f()r thr()w-
ing:rthletcs rs wcll as fi)r paticnts
\\'ith svmpt()nrs ltss()ciate(l \\'ith
shoul(lcr tiglrtr.rcss.

,llcLhtra P lldkrictis.l. I laildn(l I). c! dl.
.1 ttttttk,iIi:atl c()t||t(illd d)ttr14ris() (rf
strclcbiir! l, (,cc.lItt ('s.lir' lx)slct i(r' sl-x)ul-
.lL't' tigl)lr|ess. .l ( )rth()p Sp( n1s Ph\'s 'l hcr
200':.i':IOtl-I I i.

e(lial til)ial strcss svn-
dlomc (M I SS) is onc
of tlrc most fi'ctlucntly

diagnosccl iniurics in lccrcati()nal
runners. lt is clraractcrizccl by con-
tinlrolrs or ir.ltcl'nrittcnt pain, k)cd-
izecl akrng thc rlistal trl() thiKls of
the postcl'i(n mc(lial tibia ancl oftcn
associlrtc(l u,ith prxrl tixrt bi<lrne-
chztnics. Iixccssivc nalicular clnrl.l
ha^s bccn linkccl to M'l SS. although
no pr()spcctiYc stu(lics lrayc
:t.'scssetl tlrt rt latiorrslriP ol this
measurement t() iniurics in recrc-
2rtional runncrs. I)lisk)'ct xl fi1n.n
llocky Mountuin I Jr]ivcrsity of
Hc:rlth Profcssi<>ns, tltxh, stu(lied
thc cunlLllativc sclrson:rl inciclcncc
and ovcrall injury rxtc of MI'SS.
xnd thc rclati()nship bct\\,ecn
r.r:tviculur clrop anrl M'l SS in high
scl-tool cross-countn rtlnne rs.

()ne hunclrcd fivc rurrncrs (-i6 fe-
rnales. 59 malcs) bet\\,ccn thc
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ages ()f I 'i antl 19 vc:rrs and with-
()ut currcnt svnpt()ms of MI'SS
participxtc(I. A I):til), Injury
Itcp(xt (l)llt) rvas completccl by
c()achcs an(l ccftiflc(l athletic
tr:rincrs fi)r thc cntirc scason.
'l hc I)llt rccorclctl each runncr s

pl'i|'cticc an(l cr()ss-c()Llntry mcet
prrticipati()lr. xbscnces .rnd timc
lost tionr participati()n due to
rn,uryi

'l'hc navicular tlxrp of both fcet
rv:rs mcasurctl at thc beginning
of tl.rc scason :rn(l basclinc drta
was c()llectc(l ()n thc rllnncrs'
age. gcn(lcr. hcight, bocly r.nass

in(lcx (lJMl). lristorl of running
injury numhcr of 1,ears running,
an(l ()rth()tic <lr tapc usc. A f<l-
low-r.lp (pcsti()nn:tirc rvas donc
at tlrc cn(l oI the scas()n that
lrsscssc(l tlre rtlnne rs' injurics
(lurir.lll thc scas()r1.

I)iflclent iniury ratcs were ana-
l,vzccl. 'l hc clllnulativc seasonal
inciclcrrcc was thc nllmbcr of
runncrs wlro ir.rcurrccl a ncw
M'I'SS injur-v (lividc(l by thc t()tal
nLlmbcr ol runncrs. '['l]() ovcrlll
injun, rxtc $,xs thc t()tal numbcr
o1-M ISS injrrlics pt r lO(X) rth-
lctic cxp()srrres (AIls). An AE \\,:rs
tlt firrtrl as t aclr tirnc it runn( r
participatc(l in practicc or a mcct
lvith()ut bcing linritccl bv ln in-
jurl anrl tlrrrs considcrccl an
cxp()surc tr> irr jurv risk.

I)uring thc l.J-weck cross-coun-
try scas()n, l6 runners (15%) in-
crrrctl l- !1 ISS injulies. Cirls
ha l a highcr M'l SS inillrv ratc
than b()vs (-i.3i l0(X) vs 1.7/1000
Alls. rcspcctivch,;. although thcsc
clifllrcnccs \\'erc n()t significant.
llunners u,ith highcr BMIs u'crc
morc likcll' to incur M'I'SS. Most
M'l SS in jurics l,crc characterizctl
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as mild, resulting in 1.-4 days lost
from participation.

The navicular drop failcd to sig-
nificantly predict MTSS in the run-
ners studied. The authors also
noted that runners who had rc-
poned using onhotics were 3x as

likely to incur MTSS and 4x more
likely to feport a previous iniury
It is possible that these runners
may have becn fitted with ortho-
tics because of previous pain or
iniury

The authors proposed that addi-
tional risk factors, such as the
arch height measurement, should
be explored in furure prospcctive
studies of MTSS. Orthotic usage
also warrants consideration.

Pliskf MS, Raub MJ, Heiderscheit B, et al.
Medial ,ibial stress qndrome in bigb
scbool ctoss-cotnt D' runnets: incidence
an.,l isk facbrs. J Orthop Sports Phys
'fher 2 )7:-17:1017.

The DPSI is a composite of these
3 directions. Higher index values
represent wofse dynamic postural
stabilit'4

Subiects with FAI demonstrated
higher dynamic postural stability
scores. Specifically they were
worse (higher) for the anterior/
posterior stabiliry vertical stabil-
ity and DPSI scores when com-
pared with the stable group. These
differences may be due to altered
muscle activation patterns or
alternative nonankle strategies
for stabilization that are assocr-
ated with motor control changes.

The findings of this study sup-
port the use of the DPSI as an
effective clinical tool to assess

dynamic postural stability in con-

iunction with a functional task:
a singleJeg-jump stabilization
maneuver. Subiects with FAI

showed greater deviations in dy-
namic postural sway in multiple
directions, indicating altered
motor control responses. These
findings may be helpful in direct-
ing treatment interventions aimed
at reducing the cffects of FAI.

Wihstrom I1A. Tillman MD. Cbruteleuski
TL, et al. Dlnamic poslural stabilitf de-

ficits in subjects u'ltb self-repofie.,l ankle
instabilit|/. Med Sci Sports l.,xcrc 2OO7;

39397402.

Dynamic Postural
Stability Deficits in
Ankle Instability

ateral ankle sprain is a com-
mon sports-related iniury
with a recurrence rate re-

ported of >70%. Mechanical in-
stability may result from ligamen-
tous disruption. Functional ankle
instability (FAI), defined as im-
paired proprioception, srength
and postural neuromuscular con-
trol with or without ligamentous
laxity, also may develop after a
lateral ankle sprain. Quantiffing
these residual deficits is often
challenging, yet necessary for
improving treatment protocols
and prophylactic intervention.

Dynamic postural stability is de-
fined as the ability to maintain
balance while transitioning from a
dynamic to a stadc state. In this
study, Wikstrom et al from the
University of Florida assessed
whether a dynamic postural sta-
bility index (DPSI) could discern
differences in motor control
responses between subiects with
and without F'AI. The DPSI indi-
cates how well a subject can dis-
sipate resultant ground reaction
forces from a fump landing.

Data were acquired over a Z-year
period on 108 subiects: 54 sub-
iects with stable ankles (stable
group) and 54 subjects with FAI
(FAI group). Subiects in the sta-
ble group were frce from lower
limb iniury for at least 3 months
prior to testing. Subjects in the
FAI group did not have any acute
injury for at least J months prior
to testing, but reported sensa-
tions of weakness and giving
way during daily activities and
an ankle injury within the previ-
ous 3 months.

Subjects performed a singleJeg-
hop stabilization maneuver in
which they stood 70 cm from the
center of the force plate, jumped
off both legs, touched a marker
at a predetermined venical height
then landed on the force plate
with a single leg. They were
asked to stabilize as quickly as

possible and balance for l0 sec-
onds on the test leg.

Stability indices were calculated
in 3 principal directions:

{ medial/ateral

2 anterior/posterior

3 vertical


