NMIANENUSTIUNIUNIIARTBNIZH I LATDIU LI DR B I AL VLA DLIED

AUNIYUIRIIIS YoUAZUNIDY ANPRaINIAALLRan DLz

g Q/ A‘ Q/
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UnAnga

DANAY: NMYUIMIILIIT JauazunI927’ (drop and dangle protocol) "L@T%Turmﬂgaﬁuﬁad’]mmﬁu
mMsaNMEREIM SN daLUasudaln sy (TKR) Inddesiumslfieiestasambsedauuude
iias (CPM) @%’ﬂ"[ﬁé’@LLﬂaaﬂwu'%mifIwﬂ%’Lu N8

Tanuszaoa: AaANHHaTaIMBLEH153T Sauszunienn lumafinfidonmssenmensanis
Hnda TKR Wisuiiaunsls cPM Suas 3 4214

Jaauazdsnis: (Wun1sfnsuuy historical controlled trial Iu;jﬂw“?‘ivl,ﬁ%fumimé'@ TKR lu
W89 TN en 5.0.2550 - W.8.2552 (NRUAILAN 41 T18) LA 5.0.2552 - 5.A.2554 (N§W
naaad 41 1) [Faisunasinafiamsindamnilaniulasdasunndiiosaude NEUNARDII
alwunzanwanlwiange 70° uaznansennasIdaiwLIn BusnisnlagnsiuasRowIad
SRSIGHE) ’L‘*ﬁﬁmﬁﬁnmsﬁmnmu‘%ntwiTaL‘ﬁﬂﬁ’mwamﬂ‘ﬁ'q@aé’uﬁumﬂfﬁﬁaLﬁﬁwmﬁmé’fu
u’%nmﬁaolﬁmhmﬁU@aaﬂlﬁmﬂﬁq@ nguaugy auindoaasludddiuuaznaasanly
Sudanniasuls cPM Tagin 2 NENLTANTINAZ 3 7019 AZ 1 i lug ngunasaslinaiutoya
wuuludhanth nguaruqulimanumnnrsadeu wWisuifisuszniningaudis exact probability
test ez Wilcoxon’s rank-sum test

Nan1I@NB: é’m:rm:mmaﬁﬂmaapjﬂwﬁta 2 ngwliuandsnuadnaliuidn nqunasasain
90° leiTandnguaiuauaniias (3.1 vs 3.5 Tu, p=0.237) wazsaldunninluiufismsinenauiinu
wa liTpddny (100.9° vs 97.6°, p=0.078) NAIWNGA 6 FLAK nguaILAuIaL ldlndABIAUNgx
NARD (104.2° vs 101.3°, p=0.161) tTut@eaiuf 13 (110.6° vs 112.3°, p=0.814) waz 3 3 (112.4°
vs 114.0°, p=0.892 ) M3MF CPM ileaiuaz 3 $rlustraiumssanldlndidssiunanisinm
Suq AilF CPM 1Au 3 Talusdat

a71l: /1 AlFNOLSHTIT 9aUAZUNIIN MenEIinda TKR aansnsawn iz liuandnaan

g}"ﬂwﬁ’lﬁﬁ” CPM Y199 b NibaI5INeNLNanIanadnda 6 a1, 1 Tuas 3 1

Ard@1ay: NMyUINII, NM3saL, Mdalfuudanney, wisstissarbaadauuudaiita

AARBUNAIIN : A9 FIRANW naumINEILIE W81 280 wnalesu a5y a.uliay 2.87179 52000
13.0-5423-7400 ia 5200, E-mail: sawatphap@yahoo.co.th
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YN
e A e 4

mMIndaasudainisy (total knee
replacement, TKR) tJun135nulsavaLfay

dl v Qs v Y Y 1 =)
suwseldmansanduanladeldfizmaulay
Tlaiduiae NaéhL%ﬁmaaﬂ'mhé'@ﬁua%iﬁum’m
123 lasanwzAdgsnsiadenwivasds (range
of motion, ROM) ) lufatasdseirinlasnily
mﬂauﬁaami&gmamhasha‘ifasj 65° luame
WARUNE, 90°-120° UAWAITLIA, 105° VDU
ananiinadnialatnlain® uazgefis 165°
® wFIHaa
)

YA NLI TasnieoTaaut
TKR gihogiuansanlalaiv 110-115° ©
lafnsinasestrssawboataunudaiiios
(continuous passive motion machine, CPM) 11178
iy ROM #asnsHNde Gafianunainnany
Y9320 ALT LA IR IUE 4-24 T2 lasein Tu®
luafiadondsnnda TKR Tu sw.dieae
la@Sun1suSnuasidndas CPM Tuas 3 Tu.
anwnszrmNnsadatinlaiin 90° Sedmiing
ndut lug9T) w.1.2552-2553 10309 CPM
Fryauaz idlFu AT ldinituimndnlas
M39aUAZUN 1 AdauUasnaNnINARALEWNT
121 ‘drop and dangle protocol’ U84 Kumar Uag
amz © snldnauny Tasuiwanisrintsiasan
fratdparingn srudunslsiunzaiuen (knee
immobilizer) BAINIAA F9nTANHGINE
wua delsanlalnfidssnunisls cPm
TUa 10 TU.
msﬁﬂmﬁ%aﬁﬁf@qﬂszm&ﬁaLiﬁymﬁﬂu
YUIBLTNNERAIHNGR TKR 32PN CPM
AUNBUIRITID YOURSINIIT wasUsziin
ROM ifiald CPM Suaz 3 u.13sudfisudiy

MIANEIAAURYINT

=

WJwnsfn®uLuY historical controlled
trial Iu;jﬂ’;Mami'n%lauﬁvlﬁ%'umis\iﬁﬁ@ TKR
TuIw. 1119 szninafentuinay w.a.2550 -
FUINAN W.7.2554 LNTUT A QBN bl ;jﬂmﬁ"l,aj
swdalunmvinmeuimis Sanzunsndounid
mqsﬂssuﬂ%aﬁaﬂﬂﬁuﬁﬁaaa‘hﬁ'@ﬂﬁLﬂﬁauvlm
2291 IUITHLUINRAINNGA 1T% NZNFBUS
"Lajamla Inanuaninvaerinde udu uis
Hihoaaniiu 2 ﬂﬁjuVL@TLLri ngueuauda dilae
AlaFumsrndaszningdoniunay w.a.2550
- WOFRANNEY% W.A.2552 LazNfunaaadne Hile
AlaFumsrndaszningdoniunay w.a.2552
- DUINAN W.¢1.2554 gﬂwnmwvlﬁ%fumsmﬁ@
lasdasunndaunifodny Mdaiion (NexGen
LPS; Zimmer, USA) Laztnadani1siiaaiaeini
A8 midvastus approach LLag patellar resurfacing
laviaszunoidaaly 24-48 uw. I tranexamic acid
500 mg NINRaALRaAETIaUIA tourniquet LLaZ
Snasinaannge 4 v, Jesiumsdadelagly
cefazolin 1 NTANWRADALROAGINOUMINANIAG
30 WAL 6 TU.AAINNAAEN 1-2 T \Hoia5e
’f,‘;‘;uﬂﬁméf@;ﬁﬂ'sﬂmjumaaovlﬁ%fumm’mmﬂu
whzenuan liinge 70° (gﬂﬁ 1) LAZNDADONAAY
NG T1LLIN (postoperative day 1; POD1) ey
MaY3¥s (ROM exercise) lagnsiiouasiosn
a99LA 09 LEFuyndnsaTsTnNnauS st aL¥in
@Tﬁwﬁ’ﬂﬁlﬂi’maﬁmﬂﬁmnﬁq@ (gﬂ‘ﬁ 2) fisly
10 SunAusdanoaneannsannulenaayin
TIaTstnNauUS M i mBoaaanli
mﬂﬁq@ (gﬂﬁ 3) vguwiaauiull Zes 9 AUATU
1 TN AWAE 3 70U (LT-Na9In-LIw) §1RSU

miumuqﬂé’%fun’ﬁmmﬂﬁ B uaaTIM Jones
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LATWaLUIRITIIALY ITFULNT 190 TIT130Na maﬁmé’uu'%nmﬁmﬁﬂﬁmﬁmﬁmmnﬁq@

vinadarhduniliidseliinnige

16 aoiosans UR 36 aUUn 1 UnsAU - Dnunau 2558



bandage Wwarnaaaanlu POD1 21921 1u
CPM (Ottobock, Canada) Tuas 3 3019 A2
1 73, (U7 4) 571 0°-70° minaansanulaa
laldiAnagnadasTuas 20° auda ldiGui 130°
Ny 2 nguldsumassiuthendindadas
intramuscular 38 intravenous opioid (L%&Jfl,‘ﬁ’
L =1 Q 1 e U dl s
riufindsrindalugiefldsunisanaauuuy
il uaziliowu 24 g ludrludienldsy
intrathecal morphine) L&3A28 oral tramadol
r Koo
wae paracetamol wiaafivaa uananitesle
SUNMIROWIDNITAROUAD, N1ILA®, quadriceps
strengthening LRz ROM exercise ﬁue] lasisy
WWuadsinninlaieuily POD2 dasiadassie
WelL@AY walker
N137a3 passive flexion vinlag 1w
U 0'/ v a ] YA g:
Aiaptinaznaiumdss saiuazldlass
vInauwddliduiandaduslduinige
714 goniometer lﬁ’g(ﬂ%&‘!ua%iﬁ lateral femoral

epicondyle Uaneuulddl greater trochanter

Uaoa19tallf lateral malleolus ” n137@
Qulumg}”ﬂaUﬁaumﬁ@ﬁﬂmuwnﬁmlﬁnu
wazndsrdalasweualszvadiodle
> =i ad s all IS = %]
Sunsfingaudtmedaiiduunasgiuidsaiu
TAAURT 2 ATILRIUINIRIALRRE mﬁ@yu
ﬁﬁamé‘mﬁﬁaomﬂgﬂazluaﬂﬁﬂ@mmﬂﬁmlﬁnu
A o 2 &aV , o
wiadn@nwiunngAlansunguvadian
vnaulagldinafiaiaoiie awiadlatigld
Ayu passive flexion 3835 28fIida TKR
T w.7.2549-2552 1ady 110.5° (SD 10.7°)
1 ldl 1 A 1 =1
LazAMUUANANTaIYNANIANIY 10° fadnd
HudAyraadiin® fiduhnua two-sided type |
error level 11 0.01 a2 power of detection Topas
95 ﬁwmmmm@ﬁaafmvlﬁmjwa: 41 98 Tas939
390l HIBNNIITUTIINAIENITNNITTNEN
NIATFIRLBTIIUTITNITIDN TW.8119
naunasadlinanudayauuy i

&1 ﬂq'umuQuslfmswumunm:Lﬁﬂu

W
=3 ¥ 0‘/ £ 1 3 .
u‘nﬂmayamvlﬂ TBUINITINIAG, American

€

3UN 4 wihda 1 Tu nduaInaueule CPM Tuas 3 30u9 Az 1 T4,
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Society of Anesthesiologists physical status
(ASA), Knee Society score, 3 maximum
. . o L e
passive flexion wazIufaunsnsaltnlens 90°
wWlsueuIERInanguane exact probability test
LLez Wilcoxon’s rank-sum test NT9NakH16a U ke
waulIINeUa BaIHNGA 6 FUaA, 1 Yuaz 31

Aa

o 1 Qo o Qs a dl
NMABAATRLRIAUNIITAAN p<0.05

NAaNIIANEN

é’m&mzmaﬂs:"ﬁfmwaogﬂmﬁa 2 Ngu

2
o o

Tduandrsnuagreiidadagnisadanaine,
01y, arfludaniy, miifedulie, yusai
Lz Knee Society score (@1’1%"1\‘1"7% 1) g1l
saulngjaglu ASA class 2, ld5un1ssziuai

= [ . . a A %
JENAIY intrathecal morphine LLRZLRYULRDATARI

n:: v ql/ o aAa Y = = 1 '
M19791 1 maa&amvh_lLLa:aﬂwmzmaﬂauﬂmadgmﬂ Lﬂiﬂ‘]JLYl&lfUﬁz‘lﬁ']'Nﬂ@ﬂJ

5

aya NANAILAN NAANARDY a1 p
(n=41) (n=41)
a1 (1)
1238 (SD) 66.4 (6.1) 67.5 (6.6) 0.428
Wee 56-79 54-83
LN
W9 37 (90.2%) 35 (85.4%) 0.213
78] 4 (9.8%) 6 (14.6%)
ATRNIANIY (NN./A7.4.)
123 (SD) 24.1 (4.8) 24.5 (4.1) 0.719
WY 16.0-34.9 14.0-36.2
mInaslsa
primary OA 37 (90.2%) 37 (90.2%) 1.000
rheumatoid arthritis 4 (9.8%) 4 (9.8%)
Knee flexion (83¢1)
123 (SD) 103.4 (12.3) 104.5 (9.1) 0.834
Wee 72-120 90-120
Flexion contracture (23¢1)
123 (SD) 5.8 (3.6) 4.1 (2.6) 0.397
Wee 0-20 0-25
Knee Society score (AZllibih)
123 (SD) 39.2 (11.1) 427 (9.2) 0.084
Knee Society function score (AzLL1b1)
1258 (SD) 39.7 (9.6) 41.8 (11.1) 0.186
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WG Tz D 330 WA, S9linuANNLANENS
ILRINNGY (mﬁaﬁ 2) NAWNABDIRINIID
sa1t1 90° liFndnguaiuauinies (3.1 vs
3.5 T, p=0.237) LLazﬁ&J&l passive flexion Iu
’qfu‘ﬁ’iﬁ%ﬂ’l8ﬂ§ﬂﬂ”]%3d’lﬂﬂ’i’]LLGiVL&iﬁﬁﬂﬁﬁﬁmw
(100.9° vs 97.6°, p=0.078) NAIH1AA 6 FUAR
mjumuqmaLﬂﬁvL@Tmﬂﬂdﬁﬂajam@aaaLﬁﬂﬁaﬂ
(104.2° vs 101.3°, p=0.161) uaziiofinaa
10 1 Juae 3 9 ﬁaaaemjwﬁmmmoa@ﬂﬁ
lduanenenu (p=0.814 uaz p=0.892 AUGL)
Knee score %é’amﬁmadgﬂ’mﬁtﬁ 2 ﬂﬁjmﬁwﬁu
atnsFalawdalfauiuiouinga uazfiudwan
dnstasfiszes 1 Tuae 31 Tagliwuanuuanens

o o

. . P oA A
331&’3’13ﬂ§&]ﬂﬂ’13&]%&|ﬁ’1ﬂm (9197190 3)

72

gty 2 nolunduaivguuas 2 elu
mﬁumaaavlﬁ%fumié’mﬂ’] (manipulation under
anesthesia) Lflad3ndatUnlatiod 60°- 80°
ARINNGA 6 z‘%’ﬂmﬁmﬁumaaaﬁgﬂw 1 NuANaU
PO IW.FIRAITRUNY 1 FUaALThasand
wound hematoma fa3H1ANNakIRaABENIN
= =1 . .
WaEAN 1 3184 superficial wound necrosis VU@
2 B3 LI BEIWNANIVDILNAN G AT e Las
molu 3 e lasnIIVILRALLLTITNAN
1 a Yoy tdl v = ?;
nauauRNlHYY 1 Junadatdunnasile
POD6 1$48991n{ serous discharge FBuN
=1 dl v v lﬂl 1 [ [ U a z
VL%&ILEIULEI?J‘IQ&I’?JBY]VL&JLLHLLvL&lWUI}dﬂ’JEJ@]@L”HaLLNﬂ

m@fﬂﬁ%al,ﬁ@maxamﬁa@q@ﬁu

M99 2 ﬁaga%ﬁamﬁmm:uaﬂwwmma Lﬂ%ﬂmﬁmmz'ﬁdwaﬂ@;u

%

HREE] NANAILAN NRANA[DI A1 p
(n=41) (n=41)
ABmsssiuanaidn
intrathecal morphine 36 (87.9%) 36 (87.9%) 0.561
intrathecal morphine + femoral nerve block 1(2.4%) 3 (7.3%)
general anesthesia 4 (9.7%) 2 (4.8%)
ASA class
class 1 7 (17.1%) 5 (12.2%) 0.338
class 2 28 (68.3%) 26 (63.4%)
class 3 6 (14.6%) 10 (24.4%)
IZYLIANIAA (W171)
mean (SD) 92.8 (12.5) 90.7 (8.8) 0.416
Post-operative blood loss (18.)
mean (SD) 329.2 (171.5) 337.9 (184.1) 0.812
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M15791 3 ﬁagmﬁama@mwﬁamﬁ@

= =) 1 1
LﬂSEl‘ULY]EI‘]JiZ%’N\‘mQN

L3

GHE NANAIUAN NANNARDY A1 p
(n=41) (n=41)

3 & passive flexion [83¢1, mean (SD)]

Tuining 97.6 (10.1) 100.9 (8.3) 0.078

6 gUanw 104.2 (10.4) 101.3 (10.2) 0.161

17 110.6 (11.6) 112.3 (9.8) 0.814

37 112.4 (12.1) 114.0 (10.7) 0.892
Smanduiisardnlads 90°

mean (SD) 3.5 (1.1) 3.1 (1.2) 0.237
THIBINHA T IN.

mean (SD) 8.1 (1.3) 7.5 (2.0) 0.098
Knee Society score (AzLLb1)

6 sUanwt mean (SD) 88.4 (8.1) 90.0 (7.4) 0.202

17 : mean (SD) 89.4 (7.7) 92.2 (7.2) 0.344

37 : mean (SD) 92.1 (7.9) 93.5 (8.3) 0.276
Knee Society function score (AzLL11)

6 dUanis mean (SD) 90.3 (7.6) 91.9 (9.5) 0.332

11 © mean (SD) 93.4 (8.0) 92.8 (8.8) 0.285

37 : mean (SD) 93.7 (8.1) 93.6 (7.2) 0.307
9150k

Qﬂwmjwﬁlﬁmﬂu’%mﬁ% Sauasunien  vwvastiatfialassey (O wafezfianuiiy

MURAINIINIGA TKR s1u1709aLalaan
wazTIai luand19angandils cPM 1
Y NUBAULTINLILNIANTAI U LNAULT LA
nana miaaLﬂﬂ"LﬁL‘%ﬂumiuﬁawLﬁaammnms
lHunzauanluvingaidn 70° nMandsnnde 24
Fu.30 dIgnwnagluwitazinisunaliy
Paauitatianazuny mmﬁw"mauﬁwﬂw:a%ﬂu
\ e a w4 A .
dunianidiinasvesioiunnfigada druni
dl 1 ‘ﬂl =3 (> dl v U dl I

a9 35°1Nanan NG auTanii
ﬁamzéjum'mlﬁum@(g) RN ENNIDLN
l¥unnndn 35° AazTaBLil hydrostatic pressure

muluda vlwidaeaanlutakasadiazaanis

U10Uaz AALIIeN WMV NEUTRITTD F9%i

MIlunza Nl 39kt 24 1 lusdartn
. .

nmﬁmmwﬁimuﬂ’mmaa intrathecal morphine

M dihedsmansniiumouinsiaiialu

a
Wad
> Qs ] =3 a v e all >
Tutaun agdlsiauenalidenaiieliung
LNARIRINONE LTI HUNANIGA (skin necrosis)
BINJALINNIN g L899 hydrostatic pressure
figseasunumymaiswdoauivaldionis
A TN NP ~ g
FINMTANBIANURIATI TN AN 1 19T
welasmysnsuuulssaulszass luameiing
Anwrway Kumar uazame © lanuidymiiaeg

NI Tz e N1 lwyindataingds 90° 1is 24 o un
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waskaaLTuiY udnauwuindtae 3 efls
drop and dangle protocol kaz 11 31 ﬂlumjwﬁlﬂ?
CPM Juaz 10 1. Junarn e duandasszan
menswslldaa

maiamMeuuSmsnvad Kumar wazaoue®
&ul"ﬁ’ﬁﬂﬂﬁUﬂ’]Wﬂ’]ﬁ@Lﬂ%%ﬁﬂ%ﬂ’]ﬂﬂ%wﬁﬁdlu
nEwuazyintisTuazszanne 3 T, Kthoaunsa
98121 passive flexion l¢ 84.5° i POD5 ua
104.1° 4 6 ¥ udmsansniigautaslasisin
lawzrnsisvagndnadaeintssaslinena
ﬂs:a‘i’magﬂ"smﬂu;ﬁ]ﬂﬁau WU ®R101TD98LIN
90° leluaaniade 3.1 Junasrndauas 101.3° 7
6 flank G9Aninsaulu s inanlsonenuna
wdskoanindasminanautnuwis 01aiaan
ANNFBLaIINM TN SALANGN I
EWINNgulseTIng

cPM iwadasfadmitalwsamnion
saluidadrsdaiiiosaulsunsufiaald s
1% CPM anaiidaiRade ;jﬂamhtﬂuﬁaaagiﬁuﬁ
ULAE ﬁaﬁawmmasluﬂ'mguam%au,a:ﬂ"w
I elunmatihysinmn lafimsfnsuuuguoiia
ﬁﬂﬁjwml}q&l (randomized controlled trial, RCT)
$mnnfi3sufisunansls CPM iiaLssu
mig\luwu FNMWINREIKNGA TKR UN9T18WALN
sunTnsanldE uudiRoadntesuaziin
Haszaaudsana lidanunanameaaan i
sremlafinuinaansniunadniniaaain
figdyitu functional status WIDAUNINTIG
Lfiﬂl‘ﬁ&g&l passive flexion \Juilagananluniy
WU inImMeLSnsAuMT Y CPM wuh
i RCT Wesmenwmdoiuaasin cPM lewa
ﬁm’ﬂ@m’%ﬁulﬁt\ﬁLL@ipjﬂmﬁaagluﬁaaﬁﬂﬁu
ARIHNAR ITuwIuay 6 TH.FIUNGUAIVAL
T¥nausvsiesetaioilasisuls POD3

v A 1 , a \ > (12)
PRRIIMNDDANATNVUNEUWNILAY YU ALDVIDNELNT

Tuame RCT 8n 8 atiulinuanuuanesszning

(3,13-19

80937 M lusnwand 5 atuisult cPM T

poD1 laglifigunanianuznla g nisrra &
sungnitafianariliqulszlosdues CcPM
a@ﬁaﬂaaﬁﬁamiﬁgﬂmmmmL’%umﬂu‘%ms

@ pysnuniuadnain

1 lelaanasEdanui
3TUU (systematic review) SIFANUIN IZHZLIN
m3ld CPM unuazlifinadasu passive flexion

@) FaaAFaINUNANIANEIRALT CPM Yuas

L8 e
3 TU.LRIWLIN ’1uTndan lalnatAusAuns
ANENNAURINRNLT CPM ey 4-24 o3, 1370
U2 lU o IUINRUNNFVUIY RRINIAR 6
Fanvinse 1 Aaw (@13199 4)

£% ) a = ‘f“ U 4 U

Tarinvasnsanslaun Tayalu

1 & = v Qs [l v
nanawaudumfinsuoudounas lildfime
tufinyusanlinniundsiida 3sldaunm
Lﬂ%ﬂuLﬁm_ls;mLilumﬂ%fuvlﬁuaﬂmnﬁﬁmﬂumi
AnsauszTIMARTUNENNARIfiAN UL
ld99147 Fvanatiaanudasluwanuisan
LAANYITZRUMIDINITHIA AV AIA AL ULNNET T
laitrinfin LL‘wm’vﬁawmmmﬁmgmmﬂuﬁu
1 =3 = -jl/ v Y = a =1 >
a9 IRy NIANENBTTaI RN TRALE 8N
a 1l [ all A [ [ 6
NARANITHIT AR awAula s Fasuwng LN
=} dld 6 v v 1 Q/

AWLAEINNUTERUNIDILEY M3z aza K16
Tnatfesns 39TIUAAANNANIALARDUGINGT

g a T dl =S o
HANIMNH VWIAGIDHNIN T IWNITAN BTG
power of detection vlﬁ’gmﬁﬁa 2Rz 95 LAz type | error
laiAusaay 1 39taimuanNvntTaialunsin
Nﬂﬂ’ﬁﬁﬂﬂﬂﬂﬂi:ﬂqﬂ@ﬂ%

a7l

;‘Tﬂ’mﬁlﬂﬁmw‘%mﬁ% JALAZLN ISV
MUARINTHGA TKR §I01T0988N0 bR NUaY
L%"meﬂ@hdmﬂgﬂmﬁl% CPM vlwmsfinen

TsswenunanIanasninga 6 a1, 1 tuaz 37
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@1399 4 3y passive flexion MERAIHGA TKR uunaNTEazIAAlE CPM wazmy

famuRaIHNIAa 1WIDULABUTZRINIMIAN W69 9

PWIANAN AR

2291781 STEZIAN B ;
MsAnE P o A0t9 w8y SD (29@1)
AdszLdn 'l cPm
(318) (29¢0)
HASTHzEW (<6 davi)
Nielsen 1988 '°) 2 &aw 4 w3, x 12 24 71 15
Ritter 1989 % Sudmving 20 7. x 5 50 80.7 7.3
Harms 1991 (' Sudwine 6 T/ Th AU ML 55 77.8 14.7
Montgomery 1996 (18) Tuining 9 TH./T% IUI NN 28 77 8
Kumar 1996 © POD5 10 T./5% AW 46 83.1 Ay 56-102
Chiarello 1997 ' Fuwswihenda 4 05U awdwie 8 84.7 14.6
POD 14
Worland 1998 ") 2 Fanst 8-12 7. lu PODA-3, 37 96.3 13.4
3 ou.l4 POD4-13
Lenssen 2008 '® POD17 47, x4 T 30 93 8.8
This study 2015 TudnUe 3 TU.% AIBINUNY 41 97.6 10.1
HAIZELNAN (6 §UA%-6 LADW)
Kumar 1996 © 6 sk 10 TU.T% IR 46 104.9 Wie 65-110
Worland 1998 " 6 Fanst 8-12 7. lu PODA-3, 37 105.7 10.4
3 oa.lu POD4-13
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Abstract

Background: Postoperative total knee replacement (TKR) exercise with early passive flexion,
namely ‘drop and dangle protocol’, had been proposed to increase range of motion (ROM) as
effective as with using a continuous passive motion machine (CPM). This technique was modified
and implemented in Lampang Hospital.

Objective: To compare outcome of modified ‘drop and dangle’ exercise and 3-hours daily CPM
for increasing knee flexion following primary TKR.

Material and method: A historical controlled-trial was conducted on the patients who underwent
unilateral TKA in Lampang Hospital from December 2007 to November 2009 (control group,
n=41) and from December 2009 to December 2011 (study group, n=41) by the same surgeon and
prosthesis design. Postoperatively the leg in study group was placed into the knee immobilizer
in 70° flexion and removed in postoperative day 1. ROM exercise was started by bedside
dropping the leg, dangling and passively bending the knee to achieve maximal flexion by the
help of opposite foot. The leg in control group was splinted with Jones bandage in full extension,
then placed onto CPM machine in the next day. Both groups consumed three 1-hour sessions
per day. Pre-and-postoperative clinical data were prospectively collected in study group and
retrospectively reviewed in control group. The outcomes were compared by using exact
probability test and Wilcoxon’s rank-sum test.

Results: Preoperatively, patients’ characteristics were similar in both groups. Postoperatively,
the study group had less time to achieve 90° of flexion (3.1 vs 3.5 days, p=0.237) and higher
passive flexion at discharge but not statistically significant (100.9° vs 97.6°, p=0.078). At 6-week
followup, no significant difference of knee flexion was detected between the control and study
group (104.2° vs 101.3°, p=0.161), including at 1-year (110.6° vs 112.3°, p=0.814) and 3-year
(112.4° vs 114.0°, p=0.892). ROM achieved from 3-hours daily use of CPM was comparable to
those obtained from different daily duration of CPM use in previous studies.

Conclusion: Modified drop and dangle exercise could increase knee flexion after TKR as high as
use of CPM during admission, at 6-week, 1-year and 3-year follow-up. For patients exempted
to this exercise, only 3-hours daily use of CPM can regain flexion motion comparably to longer
daily duration of application.

Keywords: Knee exercise, Knee flexion, Total knee replacement, Continuous passive motion
machine
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