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ABSTRACT Objective: To explore the applied values of moxa — moxibustion combined with functional exercises in knee rehabilitation af-
ter total knee arthroplasty (TKA ) . Methods : Two hundred and forty patients with knee osteoarthritis ( KOA ) were randomly divided into com-
bination therapy group and functional exercise group after TKA,120 cases in each group. The patients in combination therapy group were
treated with moxa — moxibustion combined with functional exercises,and the patients in functional exercise group were treated with mono-
therapy of functional exercises. Since 2 days after TKA ,the moxa — moxibustion was performed at Liangqiu( ST34 ) and Zusanli( ST36) ,15
minutes for each acupoint at 8 AM and 4 PM respectively for consecutive two courses of treatment,7 days for each course. Ankle pump
training and initiative knee flexion and extension exercises were performed in lying position at 1 — 14 days after TKA ,and the initiative knee
flexion and extension exercises were performed in sitting position at 3 — 14 days after TKA. The muscle strengths of low limbs were evaluated
by using manual muscle testing( MMT) grading standard , the knee rest pain and motion pain were evaluated by using visual analogue scale
(VAS) ,and the knee motor function was also evaluated according to Hospital for Special Surgery( HSS) knee function scoring standard. The
first initiative straight — leg — raise time and bed rest time were recorded and the adverse reactions were observed. Results: One patient in
combination therapy group dropped out of the study for chest distress and cough caused by inhaling moxibustion smoke and 1 patient in
functional exercise group dropped out of the study for peri — prosthetic fracture caused by tumble after ambulation on postoperative day 2.
There was interaction between time factor and group factor in knee rest pain VAS scores ( F =13.251,P =0.000). There was statistical
difference in knee rest pain VAS scores between the 2 groups in general ,in other words,there was group effect( F =10.528,P =0.009).
There was statistical difference in knee rest pain VAS scores between different timepoints after surgery,in other words, there was time effect
(F=6.353,P=0.000). The knee rest pain VAS scores presented a time — dependent decreasing trend in both of the 2 groups, while the 2
groups were inconsistent with each other in the decreasing trend of knee rest pain VAS scores(2.59 +/-0.49,2.54 +/-0.43,2.09 +/-
0.31,1.99 +/-0.40 points, F =0.890,P =0.000;2.70 +/-0.51,2.68 +/-0.35,2.64 +/-0.40,2.26 +/-0.29 points, F =3. 625,P =
0.000) . There was no statistical difference in knee rest pain VAS scores between the 2 groups at 24th and 48th hour after the surgery (¢ =
-0.311,P=0.7103¢ = —0.324 ,P =0.751). The knee rest pain VAS scores were low in combination therapy group compared to function-
al exercise group at 72nd and 96th hour after the surgery(z =9.335,P =0. 000;¢ =6. 640,P =0.000) . There was interaction between time
factor and group factor in knee motion pain VAS scores( F =8.741,P =0.003). There was statistical difference in knee motion pain VAS
scores between the 2 groups in general ,in other words, there was group effect (F =9. 283,P =0.023). There was statistical difference in
knee motion pain VAS scores between different timepoints after surgery,in other words,there was time effect( F =5.336,P =0.000). The
knee motion pain VAS scores presented a time — dependent decreasing trend in both of the 2 groups,while the 2 groups were inconsistent
with each other in the decreasing trend of knee motion pain VAS scores(3.51 +/-0.66,3. 13 +/-0.53,2.59 +/-0.39,2.23 +/-0. 38
points, F =5.632,P =0.000;3.63 +/-0.73,3.31 +/-0.59,3.08 +/-0.40,2.71 +/-0. 39 points, F =4. 850,P =0.000) . There was no
statistical difference in knee motion pain VAS scores between the 2 groups at 24th and 48th hour after the surgery(¢ = —1. 105,P =0.272;
t=-2.105,P =0.068). The knee motion pain VAS scores were lower in combination therapy group compared to functional exercise group
at 72nd and 96th hour after the surgery(t=6.015,P =0.000;¢ =6. 163,P =0.000) . There was interaction between time factor and group
factor in lower limb muscle strength scores( F' =10.201,P =0.000). There was statistical difference in lower limb muscle strength scores
between the 2 groups in general ,in other words,there was group effect( F =12. 661,P =0.000). There was statistical difference in lower
limb muscle strength scores between different timepoints after surgery, in other words, there was time effect( F =8. 635, P =0.000). The
lower limb muscle strength scores presented a time — dependent increasing trend in both of the 2 groups,while the 2 groups were inconsis-
tent with each other in the increasing trend of lower limb muscle strength scores(2. 68 +/-0.86,3.00 +/-0.78,3.75 +/-0.63,4.08 +/—
0.73 points, F =6.214,P =0.000;2.40 +/- 0. 81,2.54 +/-1.02,3.31 +/-0.67,3.39 +/- 0. 65 points, F =2. 553 ,P =0.000). The
lower limb muscle strength scores were higher in combination therapy group compared to functional exercise group at 24th,48th,72nd and
96th hour after the surgery(z=2.184,P =0.029;:=3.390,P =0.001;¢=4.535,P =0.000;¢=6.119,P =0.000). The first initiative
straight — leg — raise time and bed rest time were shorter and the HSS knee function scores measured on postoperative day 7 were higher in
combination therapy group compared to functional exercise group(31.03 +/—10.78 vs 47.23 +/-15.78 hours,t = —8.462,P =0.000;
25.76 +/-7.00 vs 33.12 +/-11. 18 hours,t = —8.544 ,P =0.000;79.55 +7.26 vs 70.35 +£8. 10 scores,t =15.041,P =0.001) . No ad-
verse reactions such as nausea,vomiting, limb numbness and skin scald were found in the 2 groups. Conclusion ;: The combination therapy of
moxa — moxibustion and functional exercises can effectively relieve knee rest pain and motion pain and improve lower limb muscle strength

of patients who received TKA for KOA ;and it is helpful to the recovery of motor function of affected knee because patients can perform early
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initiative straight — leg — raise training and early ambulation. Moreover, it has high safety.

Keywords osteoarthritis, knee ; arthroplasty , replacement , knee ; moxa stick moxibustion ;functional exercise ;rehabilitation
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2.2.2 IhHEERE TKA J5 1 ~ 14 d S4B 40
EMYESCTT S iR, TKA J5 3 ~ 14 d gEA7 AR
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AR SR BN VAS TR A 4L IR 22 R ¥ LG 2F
BGARJE 72 h.96 h, A IRYT AL R B VAS
WA BHRTIIREBR AL (£ 2) . MEFRIZ 39R VAS T
43, BoF [ 5 28 R0 40 4 DR 38 A7 A6 S8 B AR 52 2 B IR
Wiz shE VAS PRAr B LB, AR 25 7 A Go it
S, BIFEAE 43 AL RO 5 R J AN [R] B [ 5 155 32 20
VAS PE4r1 25 528 G it 25 15 50, BIVAE 7 B () 8500 5 2
A ERIB SR VAS AT BT R AR (L 2 5L R R
POH2 AW TREEHATE L ;ARG 24 h 48 h,2
R ERIB B VAS WA 4L R 22 R B G112

HOGARJE 72 h 96 b, BR AR YT AL RIS i VAS
PSR T IO RERORAL (R 3) o PRI ST, BTl
PRIZR RN LN R AP AE SO0 52 4L T BT o
T MR LI 22 50 A G A T, B AE 5 413K
B8z A JE AN L AL o 9 22 5 A e 38
SC, BIAFAEI RN 5 2 A8 T LT3 -5y Bt 1]
AR R EES H 2 ArE S A g e —G
ARG 24 h 48 h 72 h .96 h, A TRTT AL TS F
IIERTIREBMAAL (R 4) o BRATRIF AL B KT
Bl LR Ry I TA] B F UC PRI ) 14 56 Ly e SR A
ARJE 7 d HSS Ji 1Y Iy B PF o) T 2 A 6 R A
(%5) o 2 AUBHEIIR M BUE L R A RRA K B
IR 205 45 AN BB
4 W

i KOA &4 193 2, TKA B R JHZ ) 22
TKA A5 AT i BRAF S BOR S 1 R M T
TERR, AR T 58D RE IR AL, 25 5 W AR A8 3 (9 T A
B2 TKA ARG MR Y S 2404 - DF AR
Din 5 RAE I 7B i, 5 BUR R B E L @ F A
QP A bR T X AT R B B A
QARG HET S RESBCRI B Sk LR 5 2 28, mT 5|
LR 5 @R ) LT Ak 10 75 5
PR, i R I PR T 458 13 , SR [ AL EUK
AT H B AR 1 o TKA A BTG Jg 9 S
FAUHE : OAR T IZ F B R GUE By it RO 15 J# F

K1 2ABBXTRERXTERAEEENELAHN

v PERICH) A (e G N T3 1k I . A HSS
am AR ———— TR Ge T men i TR e
L B’ - kg-m’z) (x£s,73) (x £s,min) - (x £5,5%)
BLASE974L 120 47 73 65.42x5.61 26.34+2.14 4.56+0.21 52.12+6.78 61.53 £10.56 47.62 +7.46
TIREMELL 120 48 72 64.95+6.12 26.07+1.91 4.61+0.30 50.89 +7.81 62.68 +10.93 47.30 +7.30
K5 X' =0.093 t=0.185 £ =0.639 t=—1.009 £ =0.235 t=1.59% 1 =0.204
P {8 0.761 0.854 0.524 0.317 0. 647 0.114 0.839
HSS : 3 FE Fefp SR} = B
K2 2HBEXRTREBXATERAREEERDBHEBULEMNERITS
Y =X ‘%I“ ‘l—],\_nﬁw[/\g i),/ 71 ,/
() RJ5 24 h ARJ5 48 h ARJE72 h ARJ5 96 h At
BAWRITH 119 2.59 £0.49 2.54 +£0.43 2.09 +0.31 1.99 £0.40 2.34+£0.33 0.890 0.000
R4 119 2.70 +0.51 2.68 +0.35 2.64 +0.40 2.26 +0.29 2.59 +0.41 3.625 0. 000
&t 238 2.63 +0.50 2.61 +0.38 2.35+0.36 2.09 +0.35 2.43 £0.40 6.353" 0.000"
oL s Wam=iy t=-0.311 t=-0.324 £=9.335 £=6.640 10. 528" F=13.2517,
Py 0.710 0.751 0.000 0.000 0.009" P =0.000”

1) RN FEAN P R 2) SCHARI A FAEA P A



- 18 «( £ 018) FEIEF2019 %1 A% 31 4% 1# ] Trad Chin Orthop Trauma,2019,Vol.31,No. 1
R3 2HABEBXTREBEXTERAERERBZHBAREMNERITL
N R L B R T (x =5,
41 FEAS & : ‘ Lﬂﬁﬁ%)wi‘%?‘lgi'%ﬁ-ﬁj\(x +s‘ ) : P P
() RJE 24 h RJE 48 h RJE 72 h ARJ5 96 h At
BCAiAITd 119 3.51 £0.66 3.13 £0.53 2.59+0.39 2.23£0.38 2.98 £0.56 5.632 0. 000
ineHkRa 119 3.63£0.73 3.31 £0.59 3.08 £0.40 2.71 £0.39 3.21 +0.77 4. 850 0. 000
it 238 3.58 0. 69 3.23 +0.55 2.88 +0.39 2.50 £0.37 3.01 £0.46 5.336" 0.000"
K siH & t=-1.105 t=-2.105 t=6.015 1=6.163 9.283" F=8.7417 ,
Py 0.272 0.068 0. 000 0.000 0.023" P =0.003”
1) TR0 FAEFT P AE;2) 8 HAUN A F{EF P
R4 2HABBXTRERXTERAREEETHINAES
A TIPS (2 +5,53)
g PEARL \ \ ‘ — Pl Pl
() RJE 24 h ARJ5 48 h ARJGE72 h AJ5 96 h &3
BEA674L 119 2.68 £0.86 3.00 £0.78 3.75+0.63 4.08 +0.73 3.52+0.58 6.214 0. 000
UIREHGAL 119 2.40 £0. 81 2.54£1.02 3.31 £0.67 3.39 £0.65 2.96 +£0.83 2.553 0. 000
&it 238 2.51 £0.85 2.89 +0.80 3.61 £0.69 3.91 +0.63 3.33+£0.24 8.635" 0.000"
K giit& t=2.184 £=3.390 t=4.535 t=6.119 12.661Y F=10.2017,
Py 0.029 0.001 0.000 0.000 0.000" P =0.000

1) SERON R F AN P R 2) S HARIN Y FAEAM P A

RS 2ABRBXTREBXVERRBRERRENERASHEERTAMBREARRE7 d HSS BRXTIIEETS

] FEA G U R AR I ] HUCT R IR ARJ5 T d HSS B IREE >
() (x+s,h) (x £s,h) (x +5,57)
BAIRIT A 119 31.03 £10.78 25.76 £7.00 79.55 £7.26
DI RER R 119 47.23 +15.78 33.12+11.18 70.35 +8.10
1 -8.462 -8.544 15.041
P{H 0.000 0. 000 0.001

HSS ; 3 [EReFp SR 2 Bt

AL , B SR M VR A PR AS BT R AT s 12
SEWK S KL TR 5 @A b RE A Lk I 4 AT 5%
W Jie PO Sk LA LK 0, RS 25 B 38T S U g
AR Ml 25 BEL I JRRIEAE AT 5 0 Je Sk JULL 7 2

VR, LA i 22 BEL ¥ JOR 1 Ay 2 11 22 5 o A
TKA [ R 7 2, BUARBURROR RAF (A5 5 %
i £ RS2 B A 28 RN BT el 22 D BB S, AN ) T R 4
TR, HB Y Sk LWL R B 25 2 338 ik 431 XL
B, Sharma Z5URFSY S B, SR A4 22 BT R
frEfy TKA B3, HARF BB M AR N 1. 6%,
Jacger 5 AR ZE 12 {5 5 Ak BE A5 SR HEAT A 54 OF
5%, KRB 22 BE e BRI i s B A e Sk UL
[% 49% .

WLTE I Je F Hp B =R Ju ik, (K ) - =g ) 2
A IR E T, LR, R RET , B
WL ZE 4R 8 TC 77 5 L E A 5%, B 3 92 4 4 B
B BHEHEE, FONE SR 2 0, S0 5 057, o
REMAPLOCH” . 2 HEE 2L kIETT -8 LT

BOG AIRIR SR, ™ ARIE rh ™ DR I 22 0 A T I
KATJEI o WP, B HOE FHIWT 22 AR 5% M gk
FFIBIT L T LA M I G P B IR ™ o R e
7 R BHBTE 228, R =B O 2 IS 25
IR AR MR LATE 28906 2% R R UL SEARIE R
FEGEANATE AP — Bl BAT IR BN R AT L L B
TR TR MR AR SR |
o i, BA L, 5 Fkbe , KR, it i %
Rt Ak BFTERIA, SR AT R BT STy f )
HIT T — R, BB A RO B 5 AE S R, 7 R R Y
{7202 SRR W R I, AR R R R
R = L, A A2 3l 7 R T DAY 11 2 A S Tl
B P e B, A B T e i SR B KA. R
AR S B, LR IV AR B N TR P g
IR, T LA TKA ARG PR IR , BEAS £ o £ )
RGBT et IR e . (H )2
EFEWN, N THZ TKA JEI7HY KOA &, K5+
JIAS B A2 S R AR AR O, PR DA 7 R S T R )



PEIEF2019F1 A% 31 %% 1% ] Trad Chin Orthop Trauma,2019,Vol. 31 ,No. 1

(% 019) 19 -

BT HRATE AN 225 5 5 R R 5 1Y e, l T D)
FBGEAR U, I R AER B

AWFFEEERA I, X452 TKA 1) KOA SR H 1)

RERCHR I BE AL Db AT 3L GRIBTT , mI AT ROR A R R S
T Koz sl Bt B IRULTT, RE SR b AT o B
famUIgR R R, A B T e ot s s DAL

HAZ et
5 SEH

(1]

[2]

(3]

(9]

[10]

[11]

TAKAZAWA K, ARISAWA K, HONDA S, et al. Lower —
extremity muscle forces measured by a hand — held dyna-
mometer and the risk of falls among day — care users in Ja-
pan; using multinomial logistic regression analysis[ J]. Dis-
abil Rehabil ,2003,25(8) :399 —404.

DEN HERTOG A,GLIESCHE K, TIMM ], et al. Pathway —
controlled fast — track rehabilitation after total knee arthro-
plasty:a randomized prospective clinical study evaluating the
recovery pattern, drug consumption, and length of stay[J].
Arch Orthop Trauma Surg,2012,132(8) :1153 — 1163.
XIRHE , FhK SR, XIEZS. 3P B B 4 e ety
EHERARGRWIESEWNZmIT]. P EIE&, 2015,
27(9) .73 -74.

SRV, B R, AR TG A T T R I Y Pk
S]] HEAHA TR ,2017,21(3) 1456 - 463.
W P R ZG I TEfE dE  B R Rl 2, v [ Y PR A
BFERFHRLNER ST LEZ R 2 BEXTR
BRIy F & X3 (2015 45 ) [T]. HhBEIE A, 2015,
27(7) .4 -5.

JilEE 2. BRI BE A [ M]. 2 Ji. Jb 5t Bh2f Rt , 2008
35.

ML, ERAR. B RHIE RS SOF A bR [ M. Jbat: A
R TR ik, 2005 :177 - 178.

TULGAR S,SELVI O,SENTURK O, et al. Evaluation of an-
algesic regimens in total knee arthroplasty, retrospective
study[ J]. North Clin Istanb,2017 ,4(2) ;124 — 130.

LIU XG,ZHOU LJ. Long — term potentiation at spinal C —
fiber synapses: a target for pathological pain [ J]. Curr
Pharm Des,2015,21(7) :895 - 905.

FOWLER SJ,SYMONS J,SABATO S, et al. Epidural analge-
sia compared with peripheral nerve blockade after major knee

surgery :a systematic review and meta — analysis of random-
ized trials[ J]. Br J Anaesth,2008,100(2) :154 — 164.
LR, G, FRIGE 5, S B OST B OR Lk M A

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(20]

[21]

[22]

(23]

FHXTAR G I HE A s [ ] rh Ay 5O ARk,
2017,10(1) ;27 - 32.

MICHAEL K. Relationship of skeletal muscle atrophy to
functional status:a systematic research review[ J]. Biol Res
Nurs,2000,2(2) ;117 - 131.

WATANABE H,KIKKAWA I,MADOIWA S, et al. Changes in
blood coagulation — fibrinolysis markers by pneumatic tourni-
quet during total knee joint arthroplasty with venous thrombo-
embolism[ J]. ] Arthroplasty,2014,29(3) 569 —573.

KUANG MJ,MA JX,FU L,et al. Is Adductor Canal Block
Better Than Femoral Nerve Block in Primary Total Knee Ar-
throplasty? A GRADE Analysis of the Evidence Through a
Systematic Review and Meta — Analysis[ J]. ] Arthroplasty,
2017,32(10) ;3238 —3248.

GAO F,MA J,SUN W, et al. Adductor Canal Block Versus
Femoral Nerve Block for Analgesia After Total Knee Arthro-
plasty ; A Systematic Review and Meta — analysis[ J]. Clin J
Pain,2017,33(4) :356 - 368.

SHARMA S,IORIO R,SPECHT LM, et al. Complications of
femoral nerve block for total knee arthroplasty[ J]. Clin Or-
thop Relat Res,2010,468(1) ;135 — 140.

JAEGER P, NIELSEN ZJ, HENNINGSEN MH, et al. Ad-
ductor canal block versus femoral nerve block and quadri-
ceps strength:a randomized , double — blind, placebo — con-
trolled , crossover study in healthy volunteers[ J]. Anesthesi-
ology,2013,118(2) :409 —415.

Pl YR, B A, S Y RSV IR IR IR R A
PESRTT ARG RWEE[J]. B IEH,2010,22(4) :45 - 46.

T AR XA R R 28 SESS 5 L RIGYT LB S
R T8 L T]. hE & ,2014,34(1) :20.

ety R X B, S5 SUGR N G B P G T RS If
IL-1B,COX -2, COMP Kk [ J]. Wil B2
64,2017 ,52(8) :579 - 580.

FRINTT L TT WG, &5 ROR G A HESEIR) T IR
KATRITHONEE L] Bl 4R ,2014,33(3) 1256 -
258.

S, SR, 2% 0. TR DY BT H {2 #F DHS AR5 By Sk
WURES A5 [T ] vh B B 25 9 1% T, 2009, 3 (16)
18 -20.

WRHY, SEBLEE IR P T LB IR TE A IO B IS R
S AT A R ,2012,32(4) 2309 - 312.

(Hich H 391:2018-07-24  ASCH4E S %2 )



