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One hundrecl two patients
(mean age, 62.6 years) with
a clinical and racliographic classi-
fication of chronic knee OA
(>6 months duration) were ran-
clomly assignecl to I of 3 groups:
an HR group (r = -1.1), an I.R
group (r? - 3.i), and a control
group (r, = 3.1), which received
no exercise. 'l'he training weight
was initially established as 607"
of I rcpetirion maximum (RMi
approximately 45-50 kg) for the
HR group ancl l0% of I RM
(approximately 7-10 kg) for the
LR group. 'l-he number of repeti-
tions and sets was adiusted to
kcep the total volume of exercise
comparable for the groups.

Training s'eight was progressively
increasecl by 5o/o every 2 weeks. All
patients warTned up on an exer-
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uadriceps muscle weak-

f -I ness has been linkecl to
!]tunctional disabiliry and
pain in patients with knee osteo-
arthritis (OA). Although one of
thc primary aims of physical
therapy is to increase strength of
thc knee ioint musculature . there
arc concerns that symptoms may
be aggravated with high ioint
loading. Optimal interventions
that take into account the in-
tensify (training weight) and
volume (number of sets and
repetitions) of exercisc havc
not been well stucliecl. ln this
investigation, Jan et al from
National Taiwan Univcrsity com-
pared the effects of high-resist-
ance (HR) and low-resistance
(LR) strength training in elderly
patients with knee OA.
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cise bicycle ln(l Lrse(l col(l llacks
lolkrrving thcrapy Paticr.lts ur-ralcr-

$'cnt 3 treinil.lg sessions,\\'eek fof
lJ rvccks. ()nlv 3 paticnts lvelc
unablc to tole rirtc thc HR prt>
grarn bcc:tusc of kncc pttirr itnd
cliscor.ltilluccl thc cxercises.

Outcor-ne mcllsLlle s $'cre pain
ancl physical firnction using thc
Vtste rn ()ntxri() rn(l McM:rstcr
lJniyersitics O s tc( )artll ritis ln(lcx
(U ( )l\4AL). rr,rlking lirn( (,\'(r
t tlilli'r'(nt I(rririrrs (l(\(1. \l:lin'.
figure tl antl spongv sulfhce)
ancl knee extensor and flexor
muscle torrlues. Both exercise
grotrps slrorvecl signiticant ir.n-

pr'ovelnents in WOMA(I puin
ancl pl.rysic;rl function scorcs.
ancl in rvalking timcs ()n thc
figurc-u pattcfn lncl on s1.rongl
surfltccs.'l'hcrc u,erc no sigr.tifi-
cant d if'fcrcnccs in intprolc-
lrcnt l)ct\\,ccn the I I R and l-R
glonps. No changcs u,cle firund
in thc control group ('lirblc l ).
Similallr'. thcrc \\,erc no differ-
crrccs firund bct\\,ccn thc Illl
ancl l-ll groups firr nruscle
tof(lLle lnr pr'()vellten t.

Tl.rc peak torquc of the knee ex-
l( rlLor':' .ln(l ll( xr rf\ iD( rr:lse(l siq-

nificantlv oyer prcintcn,cntion val-
nes firr lxrth gx>ups, but r.tot tirr
the c()ntl'ol gl"rup. A cor]siste ntll'
Iarger efIi:ct size u as fbuncl in tl.rc
I lR group. sul+aeslir.lg a grclltcr'
training elllct fbr this gnrup thar.r

firl the l-R gnrtrp.

'l hc finclings of tl.ris str.rcly pro-
viclc cviclcncc thar plticr.lts \\'itl.)
mild to r.uorlcratc kt.tcc ()A r.-
sporrtletl fitvorably t() ll()th Hli
errrl l.R strength training. (ilin-
i<.rllr rrrc.urirrglirl lcrltrctir rnr irt
pain ancl irnpr<x'emcnt irr firnc-
tional pelfirrrlancc rvcrc firunrl
in both groups. Altl.tough the
gr()ups \\'erc r)ot stxtisticall\' (lif-
lcrcnt in thcif fcsp()nscs t() thc
intcl'\'cnt iol.l. it \\'as intcresting
to ol)serYe consistcntll' grcatcr'
cf'fcct sizcs firr paticnts in tlrc
I IR groul.r.

.J.ut .11-ll. Li .J-J. Litnt.l:J. (l 41. I)u (s-
riS(rti()tt ()l .littical ?lla'us ()/ bigh-.tiut
lt'tt -tt rt\1,!tt(, tt,tiItrnt ft't ltttIi(trI:

' i I L) lr t t &' | )s | ( ) 4 t- | 1., I i I i s : M( I r I I I ( ) t,,

i:e.l c()ttlt()llc(l /rlzl1. l'h\'s 'lhcr f008r

ecrease<l trunk musclc
stfength, altercd reaction
times an([ dirninishctl

nr()\rement control have ltccr-r
tirund in patients \\'ith lorv back
pain. L pllcl'limb exercises alc
oficn inc|:clecl in gener:rl strcng-
thcning pl'ogr:urs, but theil efflct
on back ancl abclomin:rl rnuscula-
tufc lt.rs ll(rt lteen ucll sttrcli(tl
'lirrnancn ct al li'()m thc Lrniversin'
of.lvyiiskvl:i. Finl:rncl. assesscrl
*,hcthcr isomctric cxcrciscs firr
thc ul.rpcr cxtrcmitics coulcl cffbc-
ti\,elv actiyxtc c()r'c stlllilizinll nrus-
clcs to incrclLsc musclc strcr.lllth.

'livcntv healthl' wonlcn. rnnljing
in :rgc fi'or.r.r 2O--i5 1'cars okl.
u crc stucliccl. Surl:rcc clcctro-
mvograpl.rl ( IiM(i ) clata u,crc
collectccl bilatcr:rlly lirrm thc rcc-
tus abtlomir.tis. obliclur.rs extcrnLls
abdominis. krngissimr.rs ancl rnul-
tifidus. llM(i detlt fi.om thc cxcr-

Variable

Table 1.

W0IVAC pain

SUDSCAIC

W0lVlAC physical
function
SU OSCAIE

Walking time (s)

Figure-8
pattern

surface

Control group

Postintervention

7.1 ! 3.4

22.5 ! 10.9

12.1 I 1.8

12.5 ! 3.2

Dataarpresentedasn]ean:SD'.signiticantwithi]group(1itference|p
tsignitcant postintetvention dtflerence belween LB and control graups lp .- 0AB).

8.5 r 3.8

26.4 I 9.0

1 1.0 1 2.3

12.6 ! 2.7

4.8 I 3.5 r

14.7 t 8.5 r

6.1 I 2.0-r

6.3 I 2.5 '

7.8 + 3.3

26.1 r 8.1

10.9 + 2.1

1 2.5 r 3.6

4.8!2.7"t I 8.3r4.6

14.8 r 9.2*r 25.4 111.3

6.8 11.4"r I 10.8 11.8
7.3 t 1.4"r 11.8 t 3.0



ciscs werc refirrcnce(l to the HM(i
clata antl firrce output recordccl
cluring isornetric trunk flexion.
trunk extension ancl lateral tnrnk
flcxion.

l;iyc isort.tctric cxercises of the
uppcr limb u'crc :rssessecl:

shouklcr flcxior.t:

slroulclcr extcr.lsi()r.l pclfomrecl
rvitl.r clbou,flcxccl to 90" ancl
helcl against tlrc sicle of the bodvr

shouklcr Irorizont:rl flcxion;

shouldcr extension performecl
rvith thc shoulcler helcl in 90'ol
horizontal abrlnctionr :rncl

bilateral sl.toulclcr extensi()rr
pcrfirnnccl lvith the Llpper anrs
hekl in -i5' of flcxion.
'l'l.tc pclvis rvls stabilizetl cluling
all rnc'tsurcr.ncnts. l he relatir'<'
loading of the trunk rnuscles u,:rs

tlctclminerl l:lv cornparing thc
ratio of surfirce liM(i cluling thc
rtt;xirtt:tl i\,)nr('tric cllirlt ol the
upper linrb excrcises to thc ampli-
tr-tclc elicitecl during rn:ximlrl iso-
mctric trunk flcxk)n. cxtcnsi()n
and latcral flcxior.r cflbrts.

(;reatest sulfircc IiM(i of thc rcc-
trrs ab<lominis ancl oblirluus ex-
tcrnus ttbtlonrinis u,as rccorclecl
tluring thc bilateral shoulclcr cx-
tcnsion exercise. 'l'hc mcan actir-
itv lcvel u,as I li%, colnllarcal
u ith that of thc trunk flcxion rcf--

ercr rcc cxercise. l'his sr-rrprisccl
thc inycstigxtofs bccarrsc trur.rk
flcxion was prcsumccl to pnr-
clttce tlr( bcst rtLti\rrti()ll ()l tlte
rectus an(l ollliqLlus nlusclcs.
Shrlr.rlclcr h()rizont:rl cxtcnsi()lr
\\':ls also ftlrlrd to lctiv:rtc thc
l()nllissirrus en(l multifi(lus mus-
clcs on thc contralatclal sitlc.

Hou cycr. the leyel of activation
q ir5 (,9",, .rn(l 

'.i{ 
"" 

' 
)[ lh( r( ft r-

cnce isol.nctric trunk col.ltractior.r
firr thcse muscles. rcslleclivel,v.

'l'hc pelvis rvrs supported during
these excrciscs. tl.rtrs enabling
irnptorrtl irolrttiorr of tlrt tlunk
rnrrsculaturc. Altl.rough thcrc is rn
indircct rclirior-rship bcnvccn
muscle activation ancl lbrcc out-
prrt. tltt linrlings rrl this sttrtlr srrg-
gest that Lrppcf linlb stfcngthen-
ir.lg pl()!]ralns mav bc cffcctivc irt
cr.thancing core musclc strcngth.
pafticularlv firI paticnts u'ith krrv
back pain.
'1,! n tdt tet t .\P. r'li t kr t.ll. .\ickki t tct t K,V.

el .tl. l::lJacl (l is(rnctric trllrct -c.\l rcnt il.)'
a.\(\-cisas (rt lbc ttclitali(), tl a()rc slahi-
li:ing Dntsc-lcs. ,\f(h l'lr\ s Mc(l ltchxl)i1
2()()!t:89:5 t.i-' I

a ontoplrorcsis is cornmonlv
I usecl to clcliycl me(licati()ns
I through thc skin to underlr.
ing tissues via a clircct electlical
cllfrclrt. Dcx:tntethasonc. a st,tt-
tlretic glucocorticoicl that h:rs
both anti-inflemmatoLv ancl in-
hibitorv cl-flcts. is oftcn aclmrn-
istcl'c(l $,ith iont()llhorcsis to
ttc.tt rlcltsc rortncctir ( tirsrrc.
(iurney uncl \\'ascher ti'om tl.r.
U niYcfsit\' of Nc\\' Mcxico.
Albucluercluc. comparccl tl.rc
( r )r'r( ( ttlr.rlir )n\ rtl <lt x.ttttct ltlt-
soltc in huruan tcnclon tissuc "
trsing lt true i()nt()[]horcsis vs l
shant trc:ttmcnt.

2008
Thirty<rne patients undergoir.lg
anteri()r cruciate Iiganent lecon-
structiorl sur€ery usinli a semiten-
dinosus/gracilis autograft methocl
rvere Lanclomizecl to a true ionto-
phoresis ('l l) liroup (z - l6), a
sham iontophofesis (Sl) grollp
(,l = lJl s1 control laK)up (r? - 2).
'l he tre:rtrnent site rv:rs u cm plox-
imal to the distal attachment of
the semitcndinosus attachment.
In tlre 'l'l grollp. a -i(lmA/rnin
ckrsc of 0.-l% (-l mgml.) dexa-
r')l( lllili0r'l( rr.ts ustd iuil l)r'ior'
l(, :\Lrrl.l( 11: 'flrt Sl g|otr1r rrnth r'-

\vcnt thc same treatment fbr
20 minutes. trut thc macl.rir.rc rvirs
r-tot tLlfnc(l on.'l'hc cor]tnrl group
lcccivctl n() trcatmcnt. 'l hc pa.
ticr.lts Lllr(lcr-wcnt sLlrgcry withil.l
thc next 2 hours. at \\'lrich timc
tlrr: strr'gsrrr crtl.tetctl llrt rcrrri-
tcnclinosus tenckln and fascial
bancl.

Analvsis of the tissuc samples
\\irs c(rnpl(t((l Irv litlrritl tlrlr'-
rnatoglaphvitliple-rluarlruplc
lI:tss sPectf()metn'. m()nltol'lnEi
the ratio of ions fbr clex:rmeth..-
sone ancl clex:uleth:rsone
2 l -phosphate clisocliunr salt.
'l he 'l'l ancl SI groups \\,ere corr-
Pitlc<l li,r' rlex.t tttct lrlt:one trtn-
(( nlr:lti('rl tr:irrg tlrt \ ilr'oxort
rlnk sum test.

Significant cliffi:rences u'ere firund
(p - 0.2) betrveen gloups firr the
c()ncentfation Of tlexlrnethasone
rccoverecl. u'ith the 'l I gr()up avcf-
aging li.2x gre:Lter tisslle concen-
trution th:rn tlre Sl gx)trp. ()f the
l6 sarnples in the 'l l gnrup. 8 had
measurablc :unounts of clexa-
Drcth:rsonc recrlverecl u,ith a corr-
centrxtiol.l of 2.9 ngg Of tenckrrr
tissue.'l'he[c *,as 1 sanrple in the
SI groul.r that hacl a rleasurable
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amount, which may have occured
secondary to difftrsion across the
skin. Skin thickness did not have
an effect on the amount of dexa-
methasone recovered. Half of the
TI group (8 patients) responded.
The investigators suggested that
the 8 nonresponders may have re-
quired more time to deliver the
dexamethasone by secondary
transmission than that allotted for
in this study or there may be indi-
vidual differences in dexametha-
sone metabolism.

The positive findings of this study
show that iontophoresis can facili-
tate the transmission of dexa-
methasone to subcumneous tis-
sues in humans and should be
part of the management of acute
inflammatory conditions. Addi-
tional studies are warranted.

Gurfie_l,AB. W.lscber I)C. Absorption of
dexa ntel ba sone sod i t, t fboslrb.t t e i, t
burn,tn connectiue tlssue usirrg iottto-
fboresis. Am J Sports Me(l Jar(,&.16.
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Hip Weakness a

Primary Factor in PFPS

ip external rotation and
abduction weakness have
been found in women

diagnosed with patellofemoral
pain syndrome (PFPS). Though
excessive knee valgus, hip inter-
nal rotation and hip adduction
have been linked to hip weakness,
they have not been identified in
participants with PFPS. Bolgla
et al from the Medical College
of Georgia simultaneously com-
pared hip strength and hip and
knee kinematics in participants
with PFPS with a group of
matched controls.

Hit t\tunHl n,t.r,F HiI' .,hduLt,rs

Hip hxen$l Hip Kncc
rointn'n addu.ri.ri

Figure 1. Top 0raDh iilr"r r :ill 1. qi !rlrir
'rlijiL lrl rilllliil ./ il I r,ll ' L illtl\] lirss it ril
fir i-i t 5|rr' .r ,l rl I. rsiti l,,ilr' ir a,its
, Botlonr rlral)h .l rr S I I

Eighteen women (mean age,
24.5 yets\ with PFPS symptoms,
including anterior knee pain dur-
ing stair descent. pain for a mini-
mum of 1 month and pain dur"
ing 2 activities (squatting, stair
asc€nt), were recruited and
matchecl with asymptomatic par-
ticipants with respect to age,
height and body mass.

Pain was assessed using a lo-cm
\lsual Analogue Scalc (VAS). Using
a handheld dynamometer, iso-
metric strength measures were
taken for the hip abcluctors and
hip external rotators. These data
were then normalzed to paftici-
pant height and weight to allow
for comparison. Kinematic data
were collected for hip transverse
plane thip internal rotation). hip
frontal plane (hip adduction) and
knee frontal plane (knee varus)

angles as participants completed
a stair-stepping task.

Average VAS score for participants
with PFPS was 4.4 of 10. Com-
pared with the control group,
participants with PFPS had signifi-
cantly lower hip external rotation
strength (P = .OO2) and hip abduc-
tor sfiength (p = .006), and gener-
ated 24/" and 26% less torque for
extemal and abductor torque, re-
spectively. than controls. Partici-
pants with PFPS mainnined their
knee in greater varus (5.7'vs 2.9')
compared with controls during
stair descent (Figure 1).

Participants with PFPS had weaker
hip exernal rotators and hip ab-

ductors. thus indicating the im
portance of addressing these
weaknesses in physical therapy
interventions. The protocol of the
study (a simple 2-step ascent and
descent), participant compensa-
tion for pain andlor high particr-
pant variability may haYe mini-
mized any movement abnormal-
ities that may be present in this
population. Additional studies
are warranted to understand the
relationship.

Bolgla IA, Mak)ne'IR, Irnberger BR,

ubl TL. Hip s,rengtb a,td bip and knee
kir@r atics.l rtig slab.lescer tu fe-
,rr.,les u,itb 1rt.l .t'i x)u| p.ttellofentoml
p.Iin s-l'rultone. J Orthop Spons Phys
'fber 2008:-J8: l2- 18.


