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Subjects with Knee Osteoarthritis Exhibit Widespread Hyperalgesia to
Pressure and Cold
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Abstract

Hyperalgesia to mechanical and thermal stimuli are characteristics of a range of disorders such as tennis elbow,
whiplash and fbromyalgia. This study evaluated the presence of mechanical and thermal hyperalgesia in individuals
with knee osteoarthritis (OA), compared to healthy control subjects.

Twenty-three subjects with knee OA and 23 healthy controls, matched for age, gender and BMI, were recruited for
the study. Volunteers with any additional chronic pain conditions were excluded. Pain thresholds to pressure (PPT),
cold (CPT) and heat (HPT) were tested at the knee, ipsilateral heel and elbow, in randomized order, using standardised
methodology. Signifcant between-groups differences for PPT and CPT were found: OA subjects demonstrated
signifcantly increased sensitivity to both pressure (p=0.018) and cold (p=0.003), but not to heat (p=0.167) stimuli,
compared with controls. A similar pattern of results extended to the pain-free ipsilateral ankle and elbow indicating
widespread pressure and cold hyperalgesia. This study found widespread elevated pain thresholds in subjects with
painful knee OA, suggesting that altered nociceptive system processing may play a role in ongoing arthritic pain for

some patients.
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Introduction

Studies utilizing quantitative sensery testing (5 ) data suggest
tyat widespread pressure and® eld Jyperalgesia are alse present in a
nimﬁb er of mau$ uleskeletal pain diserders s Iy as tennis elb ow |1-3],
b5 k pain |4,5], ﬁbrork‘nyalgia 16,7] and wl,iplas]., assé iated diserder
( AD) (8,9]. It yas,een suggested tiyat tiyere is an ass@ iatien etween

‘ﬁain severity and® lrenf ity, and tye presef ¢ of old pyperalgesia
in tye iMrvediate peried post wl,iplés], injury (10] and bésed on flye
findings ef a systetwaff review, tye preseil e of° old pyperalgesia Was
peen identified as an irpertant pregnestt 3 ter fer leng terfs pain
and disa,ility in.  AD (11] and tennis el ew (12]. The irapertail e of
“old byperalges‘ls as a pregnesti indf ater in etyer” enditiens yas net
peen extensively explered. ‘ ‘

steeartlyritis ( _A)isand ene of tye Mest prevalentfaus uleskeletal
disorQers % & ting © estern sé iety and is assé iated wity jeint
pain, tenderness arﬁ d¢ reased fuif tien. It is alse eften ané detally
assé iated witly exd er,atiens during adverse weatler” enditiens. ver
1€ ent years B Metyeds havey een used to evaluate varieus aspé 15 of
pyperalgesia in tiis pepulation [13,14]" st erarwenly, studies wave
evaluated pressure pain tyresiyelds and reperted widespread ™é panf al
pyperalgesia in sup ;€ ts V'ifk A of fye knee (13,14]. Several studies
pave reperted that Mé panf al pyperalgesia extendsy,eyend tye vf inity
of the A jeint indf ating relatively widespread” yanges in né T eptive
systeia Rt tion. IMarteura et al. |14] 1eperted redd ed pressure pain
tiyresiyold (5 g ) and” ensequent pressure pyperalgesia at a nuty er of
lewer extrefuity sites in supié ts witly knee A, errelating witly pigier
disay ility § eres. A nufyer of studies yave 2. reported red( ed ,‘?
in tiye upper lity of supjé ts witl knee A erwpared witly Faaf jed
< entrels |13-15]. ' g ' '

It Jas peen pypethesised that tlis widespread M€ panf al
pyperalgesia fuay e a sign of altered né T eptive systems fut tien and
reflé ts entrally augieented né T eptive systetn pré essing |16]. Thus it
haspeen prepescd fyat even in an apparently 16 alised Mau$ uleskeletal

© enditien sif y as A there May (e signiff ant® entral aughentatien
of né T eptive inpul 17,18]. This yypetjesis is alse supperted py

studies fat Wave repeorted panges in etyer” entially Mediated pain
p],,enoii'leha in SUL;€ ts witly _A. Bajaj et al. 19] reperted tyat  otly the
area and intensity of s¢ endary pyperalgesia were irf reased in suj€ ts
witly knee A, fellewing ypertenf saline injé tien inte tje tiialis
anterier Mwusley, eiperal sutwitation is alse signiff antly f4 ilitated in
tlyis patient greup |15,17]. Studies yave alse feund“ enditiened pain
medulation p1é esses te e signiff antly red(f ed in patients wity, A
© eitapared witly nertuals |20]. -

The preseil e of old pyperalgesia has alse een prepesed as a
sign eof < entrally-augiaented né T eptive systets pi1é essing (21].
 Jyilst aniteal Medels of artyritis yave deirenstrated i reased” old

yperalgesia |22] there are few putaan studies that pave investigated
the preseri e of old hypelalgesia'in patients wity A. ylde et al. (13]
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Cidhi e dgesth

Supj€ t witly knee A alse exjyiy ited signiff antly pigier” old pain
thresholds erapared wi& maaf ped” entrels, at thye index knee (t=2.25,
$=0.03) and alse at f],e‘ipsilafél'al el ow (t=2.18, #=0.035) and tye
ipsilateral beel (t=3.47, p=0.001) (Figure 2). Gleyal CJ' values were
signift antly pigier in tye sup ;€ ts witly ‘AC eiupared fe the® entrels

(t=3.26, 9=0.002).
Hed hi e 4 gesh

There were ne signiff ant d& ererT es in jeat pain tyresyelds at the
index knee (t=-0.586, p=0.56), ipsilateral el ew (t=0.517, p=0.61) or
ipsilateral yeel (t=-1.49, p=0.14) (Figure 3). There was alse ne d& ereff e
in gle}, al H.? values (t=-0.584, p=0.56).

A pest & pewer analysis indf ated fyat fye study pad pewer

of 1-Bmrdibto—gdets t o @i ererl -e-in Hy,—al2°C jetween greups

11
< errelatien petween Gleyal 1 and tetal My AC § ere (1=-0.381,

p=0.037) put ne® errelatien etween fofaﬁ VV’: AC § ere and gleyal
Cyp (1=0.265, p=0.11).

D¢ ssT.,s

This study® oﬁ‘cp,ared the Pé Jant al and thertal pain tyrespolds
of sup;é ts wit AC-1ated Maild te Mederate knee oste@artlyritis
witly tiye tyresyopds st wed ealtyy entrels. The results suggest that
botly widespread Mé janf al and” eld yyperalgesia Mayy e a feature of
tye pain experierl e fer patients witly ‘\ of tlye knee.

OAs bedssl ed es.ead..ess. ehi e d gesh

Supj€ ts witly knee A exjyiy ited signiff antly lewer pressure pain
tyresholds at the index Knee® eMipared witly teir Maf ped pealtlyy
< eunterpaits. This iff reased Mé panf al pyperalgesia 16 al te an A
jeint jyas peen reperted in several previeus studies |13-15] and Is
© ward teristf of 1§ alised sensitisatien. The® uirent study alse feund
iiT reased M€ panf al yyperalgesia distally and prexiteally te the A
joint, at |, ety tiye ipsilateral ankle and el ow, witly, A supjé ts sbbwir%
a 20% dé 1ease in pressure pain tyiesyold & 10ss oW sites. This pattern
of widespread Mé panf al jyperalgesia alse 1€fl€ ts tye findings of
a nuiyer of 1€ ent studies |13-15]. IMaiaura et al. (14] repeorted
signiff antly dé reased »p in tye upper lity, for supjé ts witly knee
A eegi et al. |33] reperted signiff antly ifT reased pain sensitivity
&'ress feur upper liMy, sites in supj€ ts with, A of tiye knee. Arendt-
ielsen et al. |15] feund dé reased a2y 3 pelly the ipsilateral tipialis
anterier Mwus$ le and extenser “ arpi radialis lengus Mwus le in tye
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foreari™s of supjé ts witly knee A, alteugly neitper were reperted as
. . < CoL : ’
signiff antly di erent te" entrel sty i€ ts.
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