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ERAEHRETRENZERREHRN 5IRERT G
BB BB REAPRREMEAB R 2B NEHS
BRANET BINMET FEOET Zms EWS BEN SE
AR B

B R AREEI T B RSN A RIS ER R A 2
B EE D BBk egE Rt

Bay : iBAUHB R R ARR T LOMAFTRAGER > L ORRBCEHGHRRETRL > £ AR
HREFATRIEZ T BRE o I A A BR ST AR T A 50 s B R R AL B B R R A IR
NRRABRAEFSY » KmBEk RS ZHREMER PRS- TEZIRE » BEAZRA AERE KRBT
1 o RATR G AR 3 A AL 2 R X387 3 k2 B 48] A 9 7k 88 HYAJOINT Plus #ABs AR L2 8% 0 I2 T1&
RiBEHRE TR LR ABRELRZI > EERART RSN EIEEHZ FRMEIGZ -

Tk RBTR B —ATYEM 6 18 A e HEdn 2 3k st AR — B P w47 0 sk 39 124 A R iR AL B B
% % & B Kellgren-Lawrence 54872 1 5| 3 B2 Jm A o T H SR EMH 2 2 RAE R B LB REH 3 5
HYAJOINT Plus (20 mg/ml)#y iz 4t » SEAMEHE R ~ iE4HE 1 3R & 618 A AT H R4 - 2R 237
1578 B 6,35 LR A AL % #8118 4 (Visual Analog Scale for pain, VAS pain); 2.7 42 k& & 42 7T 48 3] 4% K 2 1
#h % & 4% (Western Ontario and McMaster Universities Osteoarthritis Index, WOMAC) : &, 4255 ~ 185 ~ 4
B ke = KFAR| B4 5 3. Lequesne’s Index ;5 47469 KARIRE 5 5.2 F X 2R X RWANE K ; 6.
RERENZERMKTRE

BR AR IV LE2RETRARX 0 A RRT EE 2R L H(one-way repeated measure ANOVA)
SATR A 6 AFAERE PIESATR S AL LEAFE £ B (p<0.001) - AT FEBRTER LAKBALY
AL E RR R E RE B AR R 8 R B KRB R ZATRBA Lo 4 L IR B RS — @ A /=48 A /<18
A %S AT 2 bR AT A B 2 i H (p 44 4 %] A <0.001/<0.001/<0.001 ; 0.009/<0.001/<0.001) ; 2.7 7% %
REBRATRAFREMNPRERZ AL S ~ BEF R E 0 Z PRI ANE L IARIEFREKE R
@ 0 IR RS A8 A B8 A R RS AT Z LRAR A B 2 i F (p 1A 4 %1 & 0.004/<0.001;
0.001/<0.001; <0.001/<0.001; 0.002/0.039) ; 3.2 WG % KW R R TR A F RKREMiT X ERZBREF -
Lequesne’s Index ~ XHEAR [ 77 & » 4% % AR BR IS0 A SRS aT b h REAZF 2 F (p B3 5
0.01~0.008 % 0.009) - P& £ RAEFRERRSE  BBRFREZTRRIE °

B A B AR A g kB2 HYAJOINT Plus AR BALME B B KR A ZSt R A R AL 20 R TR
BEBMMABXANRERZES S FRRBFTRENZRWANEE AR ETRMKEEELREE
oo BHBERECE TAGHSEA - (684 E35 2016 44(2) : 81-92)

RESEET : MRiBALMBA B X (knee osteoarthritis ) » 7k /k& (hyaluronic acid ) » %42 Kug & R 7T 42 3] 45 K 2
Ml & %8 % ( Western Ontario and McMaster Universities Osteoarthritis Index ) » &% #L % %812
% (visual analogue scale of pain) ~ #2 %% (sonography )

BefH# 11054 10 B 4 H fEeHHEA 1 106 £ 2 H 24 H BXHH 106 F3 B T7H
BHEE | RESRAT > BERRBEEREEE - S 813 A& A+ —i 386 5t
BER - (07) 3422121 & 4210 E-mail : sfsun.tw@yahoo.com.tw, pj73010@hotmail.com doi: 10.6315/2016.44(2)03
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| B ]

iR b 14 B & %% (osteoarthritis, OA)R & BK&H RV
NN BESRTER > BERIERBANAOEFE
80% HEARAENE B B 2R » 5% MEFITEENHE
EEES R EREE T RY RIGR LA LS
BSRAL MBI % > BATARRI30 ~ 40% » PSR (b i
FAEI R BB EEFEANRBENFEERRZ — » WEKE
KEH e e o

&R ~ FRTH RE R DA K B S8 R 23 AR b 1k A &
REHE RZEMR » EMERKEEILEEEERE o 8
R BRI E R - CEMENEE EEIpE KR
FAEERESTE - TREENRSRETRMGES
R BRIEROFBERGESNGE - WHEES - WA
FER %) ~ BREBRERGNRE) - REREAES @
MHE R ~ BRI ~ 3058 E /MR M4 %) K FiiE
% ° [5-6]

i A &7 e PN B FR 8 (hyaluronic acid, HA) 5T B §if
R ARG R E L ERRE 2 » IR B aesie
Ak R 01 % A &5 58 14 & (viscoelastic properties) » EFRE
B ThEE » V36 B A Hi% 4 (antiinflammatory) ~ IF &
(antinociceptive) DL & {& ¥ & B (anabolic effect) i gE
770 B 41 B4 B BR th 36 TR B R e 7T DUE B2 EICDA4
FIICAM-1%82 57 #8 | T 6 4% 3R 1k 14 BA &1 8 79 K& A Al
Z {8 [ (apoptosis) » & . BE 74 & &k B & & (cartilage
matrix) 4> fi# (degradation) 3@ 2 o MR EIR AL S G
(American College of Rheumatology) #2 ¥4 75:20004 Ft
ZRIBE(CHRRES R IGERET] > ERBEBRERARH
i fERIEE T Rk — R IE R SRS - B EA
FI R ILEEDIIRA o 1

B N T T 76 B 2 T B A P9 B B PR I Y R
EMORE 2 F& ~ BE -~ EHREUK TR
R T2 5 2 B9 3% IR B KT /2 ] 2658 A
ZEH > RS ZF A S oF e B ER IR Bk 0 SR R
% [ Bk PR I R 2 AR 0 (6 P B 20 RO 0 B S BOSRGE2 B B R
TR > DA 1 3R B (e P B il B N 0 T B g
AE YA 38 1% o AT 9 (5 FH FIHYAJOINT Pluss2 #r 2 (L 22
B i (chemically cross-linked) %Y 5% #3% FR % » #4758
WEES  EEEHE—RETEIER -

BE KPS CRF LR BB Al Bt 2 2
TH » Koca A FEE R EHRE L ERMSRES
B PUEE AL~ BB > %3 H #iKellgren &. Lawrence4>
H ~ fRE % & % (Visual Analogue Scale, VAS) DL K 8
B R WS B 28 W 28 E) e X 22 B AT 4% & & (Western Ontario

[l

and McMaster Universities Osteoarthritis  Index,
WOMAC) £ &1HRd > hn EEE AL E ~ TRES
BE - REME > BERRNEIEERZEESTLLEE
S8 B R b e A 0 6 B9 — T B2 P 494 » ““Chhen Y
FNE BB 2 EEGR (bR R m AR B B
& (femoral condylar cartilage) » 3if: | F B & & #r 8 1E
ET R B RBESHEARFTHERBELER A
TR WG B 28 A] 2R E] e KRB A K & R DL K Lequesne's
Index 2 4 #EAHR © "534 - A B I MR (L BIE
REZRANEZ=ME B B MEE UL 3R 12 & & e
AREE T Fr & EI AR TUSE LA D - Al iR B B kB
5 B B4 TEAR R o

3B 2 B R AL PR B B AR T B B IR R WO RK 0 K
LHEZHAETEN LERWE - Gl EREEEET
ERXR -BALZABEREARARAZHBRESR -
Lequesne’s Index % ; 2.4 7F f/BE o= » 04 3 SF-36
EEMEE SITRENNES  BEZ ZFENTEE
o RIFERTHEAFHERTFMHZI  WERFHE
FEAECRBRERE ~ R E I 2 IR U EE UL B LUK B B8R
MK E ) » 2R EF h % 21 B o1 7 2 5% PR ve R R R (b
TERRET R BN DIEE A 2 & o

[ ] MELER TR [ ]

— - HRI S

RERESSHERRBEREREZ2HNMEH
B R 2014 £ 9 AE 2015 £ 8 F » WA
FE T IR
1 FE/r iR 40 pRE 85 AR A - REERT & X B R
RWEG 1986 FRHEBECHRE RS EIEE
BT meskigsd< M@ A DAL > B A R REE
LR E D R EE R 80 > (£ 0 ] 100mm
R E L B R EERBAREER 30mm- R AR
HRAIBRCERE 2 » AEEREEMNCREET
FC#%k ©
2R A BN BEAMBRERSEKRERE
Kellgren-Lawrence &l = —E =4k o
3. °] DA ST AT RE UG R AT EENEE ©
HEBR G 14
1 GREZBEEHTRFMmE
2. [T B B AT B T I H AR (L R K o
S HR R W] Rz BE BR B MR R BRE BR AT R A @
(varus/valgus) o
4. EFNE R RIR BB ©



5. @K AR NGB EFBRSERENIIGE o

6. BEANMEHA NE L ERE AR L AER ~
B P RAET R o

7. EEETHMEA RAFEEERB R ILEE - FEHE
% (glucosamine) ~ &k & & (chondroitin) 8%, 5 # % B &5
BRI RE o

8. Hit & EH UM MENER » R ~ FHEE -
8RB ~ FWARIBE o

- R EEITA

1L EBHREEEESR ¢ HOMmME|100mmZ #5152 58
BRI EZHABEBIEE OmmEL 72 27 > 100mm
RABEEBRCRERNERE - RERARRFEZHAERT
FoBhE—ERFENEREFEHRNT YRR -
[18]

2 HLRREEEEFRABHERAER | BETHE
LM ~ RS R C BE R ENEERXMS -
H24MERRE - BEEBGETRIE) - EEQHE 7N
&) ~ DheevE B (178 7 B = E i > LA0~45354K
REREBREE » Mo B%5 » SEBERLERE
gﬁ% ° [19-20]

3. Lequesne’s Index : FIZREFfd R L EBAET 42 2 B
BE—-BARNBREBERNEEAMNSE  FEEHECRE
KR~ fTREFERELL R B E AIEThRE » W R245 -
S E R LR ERE o Y

4 FHRAFKBRIRE @ ZEEMEARRERL - 48
ETHRZKDEFERERBEPHMREAREZR
B DAde R> 088 n b Bk S ¥ B b %%k (upper pole of
patella)sgist & b B 8 I 2 3 % o R o 1Y

S.EEHKEM  EE KB/ LOGIQ e (General
Electric Company, U.S.A., 2010) » {#FE#EZE£12MHz
ZHRERREE  BHIR—H— (L EBREZEER%
FEREE R EMHEZ2BERET T fTEX
HEERTIEZHE - BETHE B T~AER
## ZKellgren-Lawrence & i ~ 1R E L ~ %L
KW B 28 W 28 ) i K B2 il % B 3% LA K Lequesne’s
Indexiy 53-8 - ERZSH R AHRWT :

(1) BRHEEE : SBEBEMEAAEER L - K& H
iz T 5 2 E > BREEARE 7> R #E N L ke
B & L& B - DURE ) 2R T (transverse plane) 2 7l
=A% R R AL (vastus intermedius muscle) B f &
Wl.(rectus femoris muscle) & & 5z it HIfE - HIE /R
R I e (11 ~ @ 1-2) o [

(2) & 8 ( femoral intercondylar area ) 8k & B & :
ZAEMEAREER L wEMZ B E 6

L B BT R RS TR (L PR B B 28 2 ek 83

Bl DK S n pE MR FE R B BRIk B BREE DU
MARKBEEE L (suprapatellar area) » B &
ERE N EEE B E BB ER(tilting) BREE
DUNESZRERE CRETFT  EHZFE T
B B ER B S B B B T B B R o P AR NI EC 85 ([
2-1~ [@ 2-2) o ™

=~ HRiAE

AR AR ERRAEEREREZAGER
W o RF S BB R O Y R R R T 0 TR B o ST
ERBERET TIIHERE ° ZFE L% REHT
IR R - R B R 2 52 B — 1 Y U3 JRIRH YAJOINT
Plus(3ml, 20mg/ml)iE 54 » 823 75 BIFEIES HBE L
3K O6ff A B2 % ZHARET G - WEFREZ R
HMZAERTENRRESRLE - Ho o BREEF Mg
EHFE AR - KRBEAEEFEENEZ
4t HERHEHBRABE - kIR XA H
ZBEIR B B3R A Bh RO 8k o

W - g3t oA

i FISPSS19.0 =4 #kg(Armonk, NY: IBM Corp)
ETER ST UP<0.05E#E LEHEEZSR > filA
B N7 E B & A # (one-way repeated measure
ANOVA) 15 B % 35 TE R B IE A1l » FEHEREL~3
EH6ME B #H P & FFMEEHE 2 EVIF MR AR
BEFIFEEERK - B — 56 fABonferroni testifT
HRHEHRE (post hoc) » FEEFEIR IREEES FT » 5T
281 ~ 3EL6ME B A A~ [F] RE [ Bh i AR o

£ 1 ZXHABEAEE (BEEE=37)

FEE(R) 63.89 + 8.61
il

BAEL%) 7 (19.0%)
Z (N EL%) 30 (81.0%)
& (A7) 156.95 + 7.87
BET) 58.75 + 10.00
BMI f#(kg/m?) 23.79 £3.23
iE AR B A R 1 (4F) 5.10 + 5.94
Kellgren-Lawrence 43 Hf

E—H(AE%) 4 (10.8%)

BH(ABL%)
B =HABL%)

18 (48.6%)
15 (40.8%)

ERFAFARFHEERERE
BMI : 5 #88 & 58 (body mass index)
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2. W PR S Wi R 7 e AR M HE B SR A A R

e gsli] FEHE—ME EHB=MEA EHBAMEA F p f&"
& (mm) 55.14 +16.13  27.30+23.05* 28.59+21.02* 30.41+21.90* 24.659 <0.001
HF ST p & <0.001 <0.001 <0.001
B —EAkp E 1.000 1.000
B % = A L p A 1.000

ERAARTI BN
HAEL T P {24 O B R T8 SR 0 43 T (repeated meassure one-way ANOVA) » Z54% 4 52 fi F§ Bonferroni test
* B vE 5 T HE 8K p {E<0.05

3. BRIRFRTE SN ER 7 2 KBS B R A R F R R BB H R B RFF AR

HH e S| EHB—EE ENg=FH EHBAEA F & p f&"
& Jf (pain) 7.05 + 3.60 4,70 + 4.44* 3.76 + 2.65* 3.38 £2.19* 16.18  <0.001
SHYE BRI EL p fE 0.009 <0.001 <0.001

BRI — A p E 0.872 0.159

SR = A K p fE 1.000

{BrE (stiffness) 2.86 + 2.00 222+1.72 2.22+1.46 1.73 + 1.10* 4,97 0.006
SRS EL p fE 0.330 0.509 0.010

R —ME Ak p E 1.000 0.305

HFEHB=MHALpE 0.255

EHEH 22.05+13.10 19.4+1500 1522+11.22* 13.05+850*" 10.22  <0.001
(physical function)

SR BTN EL p fE 0.737 0.004 <0.001

B AR —E A p E 0.163 0.017

HEFEHEZE =AML pE 0.634

#a 4> (total) 31.97 +17.47 26.05+20.24 21.19+1447* 18.16+10.86*" 1259  <0.001
SR BTN EL p fE 0.182 0.001 <0.001

B —E At p E 0.273 0.017

HFHZE =ML pE 0.432

EHAABFYEHERER
HAE F FE g (5 A B 4 B B IR T 4B L 45 7 (repeated measure one-way ANOVA) » Z54% 4% & (# F§ Bonferroni test
* BV S5 ] FLBR p fi8<0.05 > TBELVE S5 — 18 5 Mok p fE<0.05

* 4. BRIREEF I NT#2 Lequesne’s Index BT ik i 5

EHH 5 R FEHg—EA EHE=MEA EEBAEA F f# p 1"
7% (pain) 10.46 +4.73 8.63 +5.47 8.10 +4.71 757 +5.22 6.11 0.001
SYEEINTEL p fE 0.133 0.052 0.008*
HEHEZE AL p E 1.000 0.679
HFHEZE =ML p E 1.000

ERGARTIELIRREE
HEL ] b 2 (o P 24 R 0 B IR 78 SR 840 #7 (repeatted measure one-way ANOVA) » 54 1% %€ f# FI Bonferroni test
* B 7% 5 T HE 8K p {E<0.05



L B T R R S AR (L PRl 28 2k 85
7% 5. IR PRIR I 5 Wi 150 R 28] B i 5 0 B R0 A 1O B V2 R/ e 2 R P K B B RS A SR

EHH et N[] EHE—EA ENB=EA  ENgSEA F fE p 1"
B B (A 53) 48.98 +4.82 49.25 + 4.67 50.18 +4.99  50.92+4.78*" 7789  <0.001
BF SR p & 1.000 0.176 0.009

BRI —ME A p E 0.096 0.001

S =MA K p E 0.219

G Y 5 L (2N 43) 2.53 +0.59 2.62 +0.42 3.12+058*"  318+056*" 2657  <0.001
RSN L p fE 1.000 <0.001 <0.001

R —ME Ak p E <0.001 <0.001

HEHB=EA K p E 1.000
g ag EEE(AE)  2.3+0.65 2.48 +0.52 2.58 + 0.55* 2.58 + 0.59* 5321  0.002
SR BINTEL p fE 0.271 0.002 0.039

B e —E A b p B 0.884 1.000

HFEHB=MA K p E 1.000

ERAF AT EHEHER

HHH L {5 P B4 B B R 748 SR (40 ff (repeated measure one-way ANOVA) » 42 % %€ {# F§ Bonferroni test
* 3% B 1T FL p fE<0.05 - "B ¥ A4 — 8 B i p {E<0.05

1-1 {5 P B U 2 0 B VU 5 L P8 o #BR A6
TREMEARHER L KB THREE2ME - HENKREP BMEI LREES L& E > DERTE
(transverse plane)s 17T =] o
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n Fy

4I'I 120
+ Length  1.98 cm
X Length 1.41 cm

E1-2 EABSRERRMNENERZE&
FRAEL-1Z B0 R RERE M E SR 2 B I EAAEL-2 o 4 5] & # R G fE Bl (vastus intermedius muscle » & &
=R VIM) B2 B E Al (rectus femoris muscle » B 2 RRF) R EE o ANHFFEiS /& tHI0 > H &R RN F S B #% o

E2-1 HEZFHENREHEEREEEZBA
TREMEARRER L BEAZBHEMETEE M UK B RE RS BIREHKE > FHEUERAFRXREEE
& i (suprapatellar area) » B E RHEEEE o



0.222 cm

+ Length

L B BT R RS TR (L PR B B 28 2 sk 87

E2-2 FRETKENREREKEEEZEE
EE2-1IZBALT » mEEHRMEREENSBEZRSRE ZRETEAE2-2 - HFRRLCE &4 fIB & 4+
## (right femoral lateral condylar) z &k & » 1@~ RMCEZ £ 45 I i & A 8 (right femoral medial condylar) z &k & » &5~ RIC
J% 5% 75 (I ¢ B B F (right femoral intercondylar) 2 k& » AR EERZTE TRERERKE RER ZERE

[ ® B8 [ ]

;G 39 AT RERFAREIEEEZAPE  Hep
% R BEBERA (% > RoERIEREEES 6 B A ZF b %
Risd 37 ZAEE(T £ B Kk 30 &L )R 2
R EIEE S o FTE 2R EERTT B Rk e
HEBRY - B HEMEATRREES: - #F 5 4
TREHREEEREER 2 RNEEHE®E 1 2%
A IR S R B B R R B - R OIR Z B
B (Acetaminophen)if & » RETRAEI KK » —F
BUET B R B EEREE - 2REZEARE W
# 1> FYERHES 63.89 5% » T 5 EEE 188 (body
mass index) £ 23.79 > B2 SR LR RE R
R FE R ZE S IR £ 5.10 4F o

BEERHBENERFMEGRNE 2> PEREB
T & 1 % B3R 4T 51 BB 35 2 (p<0.001) - HE K E &
o BZWRBEH—EA - =@ - AMERARZE
FRIREE I SNTE EE 2 S (p [E5<0.001) » E5
BEEAEERE A 2K EH%AEAEE

He—EAR=MA ZhE » BIRHBEFKE LEE
EHE o

P ARHE R B R TR RS RBERTEER
W 3 WERPERE -~ B - £EERESHES Lo F5
HiEe & HIR R REE Z R (p 185 B £5<0.001 ~ 0.006
<0.001 ~ <0.001) - HELREFHH » PEBE L » #
SZHWIRBES—MEA ~ =@A ~ NMERBREFHFTZ
hEMEHEEZES (P B2 5B 0.009 ~ <0.001 -
<0.001) > MiFHH =T A HFHE—MEB 2 ik~ &
e E A TN —E A=A S Bk H
Wt LEEESEZR - REBEENSE > IREER
B REEES A B REFHVEHBEEEEZES (0
fE5 0.01)c R AEBIIRE A TH » B RIBIEH =M A ~
NEBBREFHVMCHBEEEEZZES (P ES BB
0.004 ~ <0.001) o fAERESEL & > BT R IES =1H
B~ S8 B s B SR & s DR T B 1% S B
He—EA B MEEEEEZES - (p ES R
£ 0.001 ~ <0.001 ~ 0.017) o

Lequesne’s Index FFfEfERAIEK 4 > FEE NI HIA
et L#EE =R (p=0.001) - HRMERH - BIHEIR
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B R A B R R RIEE RN EEE 2 &S
(p=0.008) » H. &k 7~ =) 5 il Iy i b -2 FLBR ISR B &
EEEZER - KIREE - BEKEHREEEE
BB BRTH R SR R RS SR AN 3R 5o R ST iR B R B E
FEE =R (p &5 7152<0.001 ~ <0.001 ~ 0.002) o kfEEE
BAH  FEHRAEDEEHBENR—EA 2T
BOE B IN(p B2 A1 £ 0.009 ~ 0.001) - #BE & H
R PO BE LS RE 75 TH - TS B = {8 A BRI S R B S £
— & B ZHE ~ AR AN E B B S R BT S R — {8
Azl HEHE LEEZEE(p E#F£<0.001)
FWEHREREKETERE L  ERER=MEA -~ E
SRR TN K - EREME LEEZ
2= (p &5 5 5% 0.002 ~ 0.039) » HER AN [F) FF i ey il B
ZHBRIR IR EEEZER -

i o O

AR B 77 P Bk PR T 1 S 7 R GR (L M BR B AR NG
BB EF SRR S OwE®T - Paxs
WK% 6 HFES FRZHRE - B B Fif# AR
ER M RES FRZERBES - AMFES FREZ
BRBEEEREERATH B EEIR=2H8 ¥
RESEEIEG R Bk - PIinm A B R - RE
BBERTRY At B A E R RF LR - AT E S REH
IR E B B 2 i AN B R o 3B 2k S5 B g AU B
PR 3 F 72 AR 11 1tk BB 48 2 W 98 % 8 A Synvisc-One
(hylan G-F 20) » 3if: 2 35 B $1 7 & Synvisc-One Bi {7 &
16653 B 3% PR I EUHE (L2 B PR 2R = ) HYAJOINT Plus
THERERE > Z8 14 T B EAKHmE (1,
4-butanediol diglycidyl ether ) {b 28 %2 B 55 iy B 5% &2 3% R
g ARG K ERES -~ SIEE (3ml,
2% of HA, 20 mg/ml) Z 41 o Synvisc-One (6ml,
8ma/ml) = 553 /& LA 55 SRR R YR 19 hylan A & hylan
B R&Y » FIE$HHIE Synvisc-One L » HYAJOINT
Plus REBRERS » BEXFEHMENEERY » a7
VIRBIEEH R ZERNER 0 XEESHEKE R
Bk AIMBARERPEBEE O E R AR

AT E GRS A T A DUE ST RS 5 K AT RE
BEE ) RABHRCHBRER —KRERRIMZ
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Using Objective Ultrasonographic Findings and
Subjective Self-reported Measures to Evaluate the
Effectiveness of a Novel Single Intra-articular Injection
of Hyaluronic Acid for the Treatment of Knee
Osteoarthritis: A Preliminary Report

Sheng-Hui Tuan,! I-Hsiu Liou," Min-Hui Li,’? Yun-Jeng Tsai,! Yin-Han Chen,® Tin-Yun Liao,!
Chia-Ling Hung,! Hung-Ya Huang,! Shu-Fen Sun'4

Department of Physical Medicine and Rehabilitation, Kaohsiung Veterans General Hospital, Kaohsiung,
Taiwan; 2Graduate Institute of Aerospace and Undersea Medicine, National Defense Medical Center, Taipei,
Taiwan; *Department of Physical Medicine and Rehabilitation, Puli Chistrian Hospital, Nantou; School of
Medicine, National Yang-Ming University, Taipei.

Purpose: Osteoarthritis (OA) is the most common musculoskeletal disease worldwide. Knee OA is the most common type of OA
and is the main cause of disability in elderly people. Intra-articular (IA) injection of hyaluronic acid (HA) has been widely proven to
improve pain, physical function, and quality of life among patients with knee OA. However, most of the previous studies have used
low-to-moderate molecular weight (MW) HA and have evaluated the clinical benefits by using subjective self-reported measures. In this
study, we evaluated the efficacy of a single 1A injection of a novel cross-linked HA (HYAJOINT Plus) through objective ultrasonographic
assessment of the thickness of quadriceps and femoral intercondylar cartilage (FIC) in addition to subjective self-reported measures.

Methods: In this prospective trial with 6-month follow-up, 39 patients with knee OA (Kellgren-Lawrence grades 1 to 3) were
recruited from a single medical center. These patients received one IA injection of 3 mL HYAJOINT Plus (20 mg/mL). All patients were
assessed at baseline and 1, 3 and 6-months after HA injection. The outcome measures were (1) Visual Analog Scale for pain (VAS
Pain); (2) Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), which generates three subscale scores (pain,
stiffness, and physical function) and a total score; (3) Lequesne’s Index, (4) thigh circumference at the injected knee site, (5) thickness
of quadriceps under ultrasonography, and (6) thickness of FIC under ultrasonography.

Results: A total of 37 patients completed the 6-month follow-up. One-way repeated measure analysis of variance revealed that
compared with the baseline, VAS Pain, WOMAC , Lequesne’s index, thigh circumference, ultrasonographic thickness of quadriceps
and FIC improved significantly after HA injection by using one-way repeated measure ANOVA (p < 0.001 for all). Post-hoc analysis
revealed the following results. First, compared with the baseline, VAS Pain and WOMAC-pain subscale score improved significantly 1,
3, and 6 months after HA injection (VAS Pain: p <0.001, <0.001, and <0.001 and WOMAC-pain subscale score: p =0.009, <0.001, and
<0.001, respectively). Second, WOMAC-physical function subscale score, WOMAC-total score, and ultrasonographic thickness of
guadriceps and FIC improved significantly 3 and 6 months after HA injection (WOMAC-physical function subscale score: p=0.004 and
<0.001 ; WOMAC-total score: p=0.001 and <0.001 ; quadriceps thickness: p<0.001 and <0.001 ; and FIC thickness: p=0.002 and 0.039,
respectively). Third, compared with the baseline, WOMAC-stiffness subscale scores, Lequesne’s index, and thigh circumference
improved significantly 6 months after HA injection (p=0.01, 0.008, and 0.009, respectively). No serious adverse events occurred
following injections.

Conclusion: A single IA injection of a novel cross-linked HA, HYAJOINT Plus, is effective and safe for 6 months in patients with
knee OA. This study demonstrated the clinical benefits of HYAJOINT Plus through not only subjective self-reported measures but also
objective measures comprising thigh circumference, and ultrasonographic thickness of quadriceps and FIC. ( Tw J Phys Med Rehabil
2016; 44(2): 81-92)

Key Words: knee osteoarthritis, hyaluronic acid, Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), Visual
Analog Scale for Pain, ultrasonography
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