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Comparison of extracorporeal shock wave therapy for ARCO stage II femoral head necrosis with different lesion areas//
WANG Xue—wen', WEI Biao—fang’. 1. Guangzhou University of Chinese Medicine, Guangzhou 510006, China; 2. Department of Orthopae-
dics, Linyt People’s Hospital, Linyi 276000, China

Abstract: [Objective| To investigate the clinical outcomes of extracorporeal shock wave therapy (ESWT) for ARCO stage Il non—trau-
matic femoral head necrosis with different lesion areas. [Methods] A retrospective study was done on 69 patients (101 hips) who received
ESWT for ARCO stage Il non—traumatic femoral head necrosis from January 2017 to September 2018. The patients were divided into two
groups according to the area of necrosis measured on MRI before treatment, including 35 patients (52 hips) in the <30% group and 34 pa-
tients (49 hips) in the >30% group. The clinical and imaging data of the two groups were compared. [Results] There were no serious adverse
reactions happened in anyone of them during the therapy. Patients in both groups were followed up for 12—24 months, with an average of
(20.63+11.26) months. The VAS and Harris scores, as well as hip flexion—extension range of motion(ROM) and internal-external rotation
ROM variated in curve manner in both groups over time. At 6 months after treatment, the <30% group proved significantly superior to the >
30% group in terms of VAS and Harris scores and hip flexion—extension ROM (P<0.05) , whereas there was no statistically significant dif-
ference between the two groups in term of internal— external rotation ROM (P>0.05). At 12 months after treatment, the <30% group was sig-
nificantly superior to the >30% group in terms of VAS and Harris scores, as well as hip flexion—extension ROM and internal—external rota-
tion ROM (P<0.05) . However, the <30% group was only significantly better than the >30% group in VAS score (P<0.05) , whereas the dif-
ferences in Harris score, hip flexion—extension ROM and internal—external ROM between the two groups became not statistically significant
at the latest follow up (P>0.05) . Radiographically, the lesion area, the degree of femoral head collapse, and the Tonnis scales of hip degen-
eration significantly worsened in both groups at the latest follow—up compared with before treatment (P<0.05) . At the last follow—up, the le-
sion area and femoral head collapse in the <30% group remained significantly smaller than that of the >30% group (P<0.05) , but there was

no significant difference in the extent of Tonnis degeneration grades between the two groups (P>0.05) . [Conclusion] ESWT does consider-
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ably relieve pain and improve hip function within 12 months, especially for those with smaller lesion areas of ARCO stage II non—traumatic

femoral head necrosis.

Keywords: femoral head necrosis, extracorporeal shock wave therapy (ESWT) , necrosis area, pain, function

ERN T PERE B L IR FE (nontraumatic osteonecrsis
of femoral head, NONFH) & #MBHa W) XE IR 1 5
Wi, ZHIIN | R R SRSk ks £
TS &, Bk, k3 E . NONFH 4k
TAFHAE, AR 20~40 %, HLR SR SOBUMIAE G T
M 70% L0 L BTSRRI, REFRGART I
NONFH 8 # , 2047 50% 2 AE K 3 4F N KA Bk
Bulba . JCAEIR B IR B RN 67% , A RE R
NONFH & BB IEHR N 85% ' Med k— HIRKA,
RZRFHIREOCTTEHA, 45 EF A2k TIiHE
B TN TATHECT BRI AR R B, R
e iR — L B 2 R BB AR ), R, AR
DRI T 7 12K 38 L 2 3R 0 J 1S B33 o 2 R T A o
)X A

RAN ST (extracorporeal shock wave thera-
py, ESWT) HARE, v/, Th). AR
MR, H s 3 T NONFH G835 1Y PR
7 WFFERI ESWT BAT (U i & AR . PR
BUR . A CE MBS OE AR . SR,
ESWT [ HI A I [ 80, i Ak Tl 20 B Be, iR )7
NONFH Y38 ik K67 ol 00 i 45 26 T R ) ke /> 8 —
AUARIE 0 A MUBME S 1A BE 2017 4F 1 A —
2018 4% 9 H N ESWT iR77 9 ARCO 11 A [R] IR 5E
i) NONFH (7% 69 fi (101 i), 7T ES-
WTiRJ7 ARCO IT A FIRSE T NONFH 2 /Yl
PRITAR2E5, i ESWT Y7 NONFH [R38E Bk & 3677
SRR SR . HEAT .

1 #AREFEE

L1 A S HEBRbRE

MAFRAE: (1) Filh=18 25 (2) FF4 2016 4F
R OB SLIRBEIE RIZY T ) w7, B A
NONFH; (3) HFrBEIEH 32 (Association Re-
search Circulation Osseous, ARCO) 7> #AF 1 & AR-
COII 1 ™,

HeBRAmRifE: (1) BI04 ONFH 355 (2) #Hi
BRI L e LA, NS T A
RUUCETER IR . RIBHG; (3) L0 IR
O SR R E RS YR (4) B E

INHIBERG RS 5 5 (5) 3097 XA TE A4 iR
i (6) WhliRatE; (9) BHHVTRRASTE
1.2 —fBsekt

2017 4F 1 A—2018 /-9 A, 69 4] (101 )
A LRbriE, MARDIT . HIRITHT MRI AR 1
H, <30%4H 35 i (52 ) ; >30%4l 34 ffil (49
) o MAIRIT AT — MR IL R 1, PR E P
AR L R 22 R TG A L (P>0.05) o ASHT
FECARIGTT TN R EE B R0 PR 01 e, T iR
HE BRI E .

Rl AHBRE-MARSHER

) <30%4 >30%2H
?E‘*ﬂi pﬁ

(n=35) (n=34)
P (5B 24) 19/16 21/13  0.529
SRR (%, xts) 44.87+15.72  43.98+11.47  0.746

SR G NS k) 20/12/3 17/12/5  0.695

1.3 Ik

ERIGIT LS I8 2014 Jit CR LB IARSN ity
PIT IR B AP0 P BB MR, BAE L,
R, WA, ST R ARSI IR
i (RYITT B R E T 2884 R A A, HK-ESWO-
AJID . R X %, WA EMSS S MR KA e IR
BEHS S NG RIRYT M, ks 4 ANRYT AR, TRk
FFEREZMAARMEAL, FHIRINEEIMCIRYT SRR
P AT KRBT IR, MRk £ XA Y B
BN 2 T aed . BAARYT AL 1000 K bili, BB
RN 0.2~0.25 mI/mm?®, 2dIEIT 1R, SKH 14
SRR, TESS L AT RRIRITAEHUS, ARG 2 A A JFLR S
2ANTRRAIARYTY, phiAYT AL 2 AR TR
Ve B i B R R [ 6 F, 0B AS AT  XL LA a £
SCEMNARIRE . v a T A B R R R TR
Sii
1.4 PENFERR

BITIE 6. 12 F1 24 A R IR BT 53
(visual analogue scale, VAS) ., #i¢17 Harris 75 ' |
i JE 35 21 B (range of motion, ROM) | # P 4 ig
ROM., sZAQ2- R B i IR IR S5 R . AP s bt
. MRI AR TH AL KN (<15%/15%~30%/>30% ~
50%/>50% ) . kR FE R (J6/<2 mm/=2 mm)

701



5530 4 55 8 1]
202244 H

T LSRR S
Orthopedic Journal of China

Vol.30,No.8
Apr.2022

DL KT Tonnis I8 739 (0~4 9%) .

BT RMObRIE . Fr8%9E 2 M, VAS I740>5
53, Harris TF43<50 435 80SUT T AR PRI
B
1.5 Giiteeink

K SPSS 22.0 GEit ik AT gt b it
BARLL ® £ 30K, OB IES MR, 4R HBCR ]
MOSEAEA ¢ K56 5 I R] A5 8] B8R B R 3R 7 22 03
B, PTG LLBCR A LSD ¥, BOBHR AR IES A i,
SRR S . THECRER I 2 K3 5 Fisher A5 B G
5o SEGUR ORI L BCR ] Mann—whitney U K %5
P<0.05 NZERAGIHFE L.

2 # R

2.1 FHA%S

B A i B IR T AR R B I R AE . <
30%4 1 B ERVIRIGIT G, URIRIT A R R 1E
B, FEZ R IBEYT TR UF SRR . >30%41 1 i
TBIT IR MR BB A IR N, REAEMIE
ST, 2 d JEHIR AAT SR . WAL RN & AR I
B, ZERIgitEa L (P>0.05).

22 RIS

W4 B R 12~24 S H, FH (2063
11.26) ™, BUATFARRM SR 2T EHAE,
DI TR B A s (B 15 28 1

2 AR W B TAE M IRIT RIG, <30%41 K 20/52
(38.46%), >30%ZH M 29/49 (59.18%), 2=S5H 551t
RN (P=0.037), ZARKBEDTAT 28T Bk
AR, <30%4 K 8/52 (15.38% ), >30%4H K 16/49
(32.65%), 2EFAGIFE XL (P=0.042).

P2 R BE VTR LR 2. BERTRIHERS, M4l
VAS fl Harris $F43, LA #E {1 JE ROM AP -4 i
ROM 5 £k ok 7% . <30% 4R 97 ) VAS ¥4 F
K%, 1M Harris $F43 LA X EAdUE ROM FIR -4MiE ROM
N, ZIGITE 12 A H Bk, R BE TR
DU (=8 e RN NS ST S N [ 51 Dl W8 = A A A =8 8
At E L (P<0.05) . TMi>30%41 1) VAS 53R
J7)E 6 MHIRZRAIR, ZJaA BT, ASEIBF ] fE AR
e ZRAH G L (P<0.05), {82 Harris ¥4 LA
JAEAE ROM P21 iE ROM AN [ st 1]y i) 25 £k 22
SR (P>0.05),

VRITHT, PAZHE] VAS #1 Harris BE53, DA K i
Ji#i ROM FIN-4MiE ROM )22 54 04122 L (P>

702

0.05). ¥BJ7 6 B, <30%%41 VAS Fl Harris 7743
DA S AR ROM 2 &8 F>30%41 (P<0.05), i
4 [A] 455 9 - A1 i€ ROM 1 2 3% L4 it & X (P>
0.05). JAJT 124 A, <30%4H VAS Fl Harris P53
DL A ROM Fl N =41 e ROM 14 12 2 4 T->30%
41 (P<0.05). RKFHIHT, <30%411L VAS P43
ZHT>30%2 (P<0.05), TiPEZLA] Harris $E4 LK
WEME ROM FIP-SMIE ROM 22 % B L8277 L
(P>0.05).

x2 RMABRERIER (rxs) SHE

. <30%H >30%2H P
7
: (n=52 ) (n=49 )

VAS ¥4y (43)

TRITH 6.21+1.09 6.65+1.17 0.052
BIT 6 1 H 5.77£1.53 6.22+0.77 0.021
BIT 12 0A 4.96x1.71 6.53+1.69  <0.001
ERICii] 5.95+1.27 6.45+1.33 0.037
PAE 0.023 0.016

Harris ¥F43 (43)
TRYTHI 75.38+11.27 72.10+15.30 0.115
1BIT 6 1~ H 79.5612.69 74.38+17.63 0.041
B9F 12404 81.39+14.84 73.20+26.59  <0.001
ERICii] 78.71x25.33 75.71+28.47 0.131
PIE 0.017 0.136

WEME ROM (°)
TRSTHI 110.69+16.76 108.49+20.45 0.656
IBIT 6 1~ H 119.76£19.55 113.76£21.55 0.030
BIF 1244 121.87+23.64 109.65£22.67  <0.001
ERICii] 116.33+27.68 112.13£31.46 0.167
PIg 0.037 0.061

WEPAMNIE ROM (°)
TRTTHI 48.49+9.76 46.57+11.22 0.179
IBIT 6 1~ H 53.55+12.77 52.45+48.14 0.631
BIF 12404 56.47+11.30 48.12+19.64  <0.001
PR/ 51.58+23.77 49.46+26.55 0.339
PAE 0.013 0.369

2.3 ARV

WAL B E ARG S R L3R 3. SIRITRTM L,
AR U 17 B P 2L o A TR L TRER Sk B R B R
Tonnis iR AE 7303 B EHE I (P<0.05) . IRITHI<30%
ZHHIR AR AR B /N T>30%4] (P<0.05), {HFIZH[H]
JBe B 3k 35 B A Tonnis 1R A8 5390 1 22 S 0 g 2 X
(P>0.05), RIKFEVIRT, <30%HMRA A, KE



5530 4 5 8 1] T BRSNS Vol.30,No.8
202244 H Orthopedic Journal of China Apr.2022

SIRBARR A /N T>30%41 (P<0.05), {HFi4LH BRI P IRBESCR M AT, TG . 2o B E Sk it
Tonnis B8 734 B 22 A1 JCGE 278 L (P>0.05) 1 BRI TR, AT BhFLIBU AR SEAR, DA 1.
BIXUN ONFH B4, ZARWEEYT, A MIBCE =k vhif

B g, B, 224, SUNBCELIRIE  1a: thii BAIFRT MR R A D BEE-SKSRPETEAI<30%  1b: #idityy 1 7 fda
X KR RA IR L R3], REOEH, T BIRME e b BUEIT 2 PR, X LR A MR L% B K 5],
WML, T RIRE  1d: KRRV, X 2R A MR E Sk B RIS, RO, T BIEE  le: thd BRI HT
MRI #5257 ZE M BB S R BRI AR >30%  1f: spaiiliayT LI RRfe , X R R R ZEMIIE % B R 5], SRR O6HT, $RH
Mo g phiBIRYT 297 RE . XA R A MBSk BRI 5), BRI KO, SHBAAR WA, WU T 22 v Sk Bl AL A
HEAR Th: KRBV X 28R 7R BBk 35356 0 in

*3 MABREXGITHER (f) 5HR 3 it ®
NONFH & — Pk # WA EFHO , SR w
FHIETIRL (<15%/15%-~ IR R B AR TR U G TS TR Bl EhRE
30%1>30%-50%1>50%) Z PR Y B NONFH #1524 5ayy, —
VRYTHT 11/41/0/0  0/0/16/33  <0.001 ISR 1 I Y il A TR % N
ERI ] 2/22/13/15 0/0/9/40  <0.001 Hi, S F 54 NONFH {§-854Y7 ik ese, 48k
P <0.001 <0.001 W AR R Y ESWT AR — i H R e B 17
TS IRRE (/<2 mm/ JEIe, WL AR AR LY, fe )T 1980 4E 5]
=2 mm) AR TIBRITWIR RS54 ", JTEe4Esk, ESWT
A 52/0/0 49/0/0 ns TEE B LA BN RIE T T IIFFE TPl As 1) 1 PR i & Jg
ER/ il 26/16/10  21/820  0.040 MEMFRENY], ESWT &iRYT NONFH B H AR
P <0.001 <0.001 s e e, A SRR Z R
Tommis IRAEAME (O/1/2/300) ML L2227 A LRI ST RO . AL AT, i
- 0000 w0000 e JREBBUNEE . AR PP, (HE, ESWT
PR/ 18/9/11/8/6  12/9/5/14/9  0.231 RIS, SRAL TR LB B, NONFH A& i
i ool <oo0r I KT SRR 1 T — (bR

703



5530 45 55 8
202244 A

T LSRR S
Orthopedic Journal of China

Vol.30,No.8
Apr.2022

AR R, XFF ARCO 11 #/ NONFH &
., 1EESWT VRYT )G 6. 12 > A FR IR FETTN,
WIRFETH ALK/, I6I7 IS VAS PF43 . Harris ¥E43 .
5 E ROM A P AMJiE ROM ¥ 3836 7 Wil A JIr ek
Mo XEB A P Kusz % 2 BFSE 45 R AH—
., BIT 120, ARCO 11 HISRFE R AR <30% 5 # 1Y
VAS P45 . Harris P53 . 84 JE ROM F1H5E N 51 g
ROM #{5F ARCO 11 ISR AL FL>30% M . (S
TR, WL e B U B i Sk A 38 4 i
. BRI, B ARCO I HIRAE R FR<30%H %
B VAS ¥4 i F KT ARCO 11 ]38 %8 1 L >30% %
Hb, HAx Harris P43 #EiE ROM N SME ROM
AP TCI 25 5 . X T e th T AR K BE TR,
PO R E BB Sk i AR TR AR BIRY TR RE , 0
FHIT Rk IR . IR, S R
TR Ry el VR S

AR, %FT ARCO 11 #if#% NONFH &%,
Wk ESWT IGY7, 0l LB s # S A ek, 2
SO IIRE, UHEH T A<30% 8% . X
AR T ESWT o] LUHI I AR eI Z 2%, A%
PABURME S AL 55 TIRE, TR B 22 i i
FIIFRE = BT IAYTY NONFH 51 1 Rk, ES-
WT B 32 T2 A2 thrcmtE VUG, 485
T HMI_ U SRR A AR 55, A B 1R IR AL
J N R RARE VN BN 3 ) R IR SR e AR
T AR AT, X T B i T ESWT i F il i %
N, AR T T RN B SRS X B R .
REERRE, PR E AR IR BT I R E S AR H 8
RUHEE . R, Sslny H opili iy T ol e ok FHLIE
RS . ZRNEST IERER G I B0 R
TREIRIT R T 1)

s PR T SR AR L ) . — T 56 ESWT IR
J¥ ONFH I R G £, ESWT 15 h—FapiR A
BT, waetL, WARETENARSESG P, A
WFFEH 1 B EAEIRYT I B BAY T B M
SN, X ATRESE T ESWT GE%8 2 J= 3 A i 1)
[, AT es & et g >

AT —E WIRIBR M, ASHF 5T Ay o] 1 A
5%, FEAREEUN, R, AR, EEMET
ESWT J697 ARCO 11 HHA[RIIRFEH L NONFH £ 35 1Y
G PRI, BHERAB R EE SR T LIS ESWT 697 NON-
FH A3 IR SR R e B A A e AR

Mz, WA ARCO 1L 1 AR G405 v BB sk
I RE AT W) 0 2, EEHEOCTT TE S P RE, 7F
704

JE G e B Sk AL 15 1 o D5 T AT e it — 2B 9

[1]

(2]

(3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Pijnenburg L, Felten R, Javier RM. A review of avascular necrosis,
of the hip and beyond [J] . Rev Med Interne, 2020, 41 (1) : 27-36.
Moya—Angeler J, Gianakos AL, Villa JC, et al. Current concepts on
osteonecrosis of the femoral head [J]. World J Orthop, 2015, 6 (8) :
590-601.

Larson E, Jones LC, Goodman SB, et al. Early—stage osteonecrosis
of the femoral head: where are we and where are we going in year
2018 [J] . Int Orthop, 2018, 42 (7) : 1723-1728.

Musso ES, Mitchell SN, Schink—Ascani M, et al. Results of conser-
vative management of osteonecrosis of the femoral head [J] . A ret-
rospective review. Clin Orthop, 1986, 207 (207) : 209-215.
PRI, TH R, BETE, 55 . B kB IRSECR A P RIT Y i
1. HEBEAM AR, 2015, 23 (21) : 1971-1974.

EMAR, XIWILE, EE, 55 RS ai PRy LA B R ST
PYBFFEE R [J] . Th EERIESMERR AR, 2019, 27 (1) : 63-66.

P EI P ERHE I 2 BB R TAEZ R 2, PR EE
SRR R 2 R S B IR SE R, iR B e B R 2
PAEE =2 B SRIFEIR IR LY T 46 R (2016) [J] . ThAEF
B4R, 2016, 36 (15) : 945-954.

Yoon BH, Mont MA, Koo KH, et al. The 2019 Revised Version of
Association Research Circulation Osseous Staging System of Osteo-
necrosis of the Femoral Head [J] . J Arthroplasty, 2020, 35 (4) :
933-940.

o E B R B B 2 s o D A T B 4 L LR AR AT
T F AR ()] E BRI S (BT | 2014,
6 (6): 170-177.

Harris WH. Traumatic arthritis of the hip after dislocation and ace-
tabular fractures: treatment by mold arthroplasty. An end- result
study using a new method of result evaluation [J] . J Bone Joint
Surg Am, 1969, 51 (4) : 737-755.

Liiring C, Benignus C, Beckmann J. Joint— preserving operative
treatment of avascular necrosis of the femoral head [J] . Orthopade,
2018, 47 (4) : 745-750.

Pepke W, Kasten P, Beckmann NA, et al. Core Decompression and
Autologous Bone Marrow Concentrate for Treatment of Femoral
Head Osteonecrosis: A Randomized Prospective Study [J] . Orthop
Rev (Pavia) , 2016, 8 (1) : 6162.

TR H, Sk, SR, 45 L A ah a7 B SR SE R W
FEHFRE (1] . P B 2R A4 (L FRR) L 2019, 11 (4) : 11-15.
Chaussy C, Brendel W, Schmiedt E. Extracorporeally induced de-
struction of kidney stones by shock waves [J] . Lancet, 1980, 316
(8207) : 1265-1268.

Gao F, Sun W, Li Z, et al. High—energy extracorporeal shock wave
for early stage osteonecrosis of the femoral head: a single— center
case series [J] . Evid Based Complement Alternat Med, 2015,
2015: 468090.

Zhai L, Sun N, Zhang B, et al. Effects of focused extracorporeal



5530 45 55 8 rhEBFIE SRR R Vol.30,No.8

202244 H Orthopedic Journal of China Apr.2022
shock waves on bone marrow mesenchymal stem cells in patients shockwave therapy [J] . Ortop Traumatol Rehabil, 2012, 14 (5) :
with avascular necrosis of the femoral head [J] . Ultrasound Med Bi- 435-442.
ol, 2016, 42 (3) : 753-762. [23] Ma HZ, Zeng BF, Li XL, et al. Temporal and spatial expression of
[17] Wang CJ, Cheng JH, Huang CC, et al. Extracorporeal shockwave BMP-2 in sub—chondral bone of necrotic femoral heads in rabbits
therapy for avascular necrosis of femoral head [J] . Int J Surg, by use of extracorporeal shock waves [J] . Acta Orthop, 2008, 79
2015, 24 (2): 184~187. (1): 98-105.
[18] FINAELR, BEG, Xk, &5 . rh 2y SRS s B 167 2 4F BT [24] Buchbinder R, Green SE, Youd JM, et al. Systematic review of the
KEERCE L IRFEWST )] . 1L T BE 44k, 2018, 45 (11) : 2337- efficacy and safety of shock wave therapy for lateral elbow pain
2339. [J].J Rheumatol, 2006, 33 (7) : 1351-1363.
(197 haedm, (T, BB, &% . BEF Sk R FE P BIA 7 (0 T 58 b 2 [25] Yu X, Zhang D, Chen X, et al. Effectiveness of various hip preser-
[J]. FEBHESMIZE, 2017, 25 (23) : 2160-2164. vation treatments for non— traumatic osteonecrosis of the femoral
[20] Cleveland RO, Chitnis PV, McClure SR. Acoustic field of a ballis- head: A network meta—analysis of randomized controlled trials [J] .
tic shock wave therapy device [J] . Ultrasound Med Biol, 2007, 33 J Orthop Sei, 2018, 23 (2) : 356-364.
(8): 1327-1335. [26] Wang CJ, Wang FS, Yang KD, et al. Shock wave therapy induces
[21] BESLAL, A, B SCHR - AARH ek i o e 400 e <k dk il M 3R 5 neovascularization at the tendon—bone junction. A study in rabbits
PIR M OATIIRE RS [J] . TP R R 2R 2R, 2011, 17 (4) [J1.J Orthop Res, 2003, 21 (6) : 984-989.
255. (Hieh :2021-12-02 &1 :2021-03-25)
[22] Kusz D, Franek A, Wilk R, et al. The effects of treatment the avas- (jgiéﬁiﬁ EK%&%)

cular necrosis of the femoral head with extracorporeal focused

BEHE - AR - R

] et g 1) AS SRR (4 ) =

T AR A TR R IR, AR S B MO PR, AR R AT BB AREA P B s, R
MR N T, JHERSHHNE, mast (PESEIMIEGE) B (hupd//jxwk.ijournal.en) Sy “HIFINE" £
H, #3RFE. ERuE TUSTRRZOR, BT &R SN (hEBTEIMNEREGE) fady, £ FERIXAR 2021 FFA TS H
Fefe, iR A AR EERBE . fiPRs B R H s X BDRIES, 28 Bk 3% OB 2 25 5 A
HEZR, 1R R E LA RIRE, 0 A% 2 AFEARMEI SO RN 25 . FRME R T) o Q0 24 R — B
TR, TEitotA . A Be B IT AR A A S Il 0 R I bR

BR LB SRS, Wi e iR AL RAT £ RIEERE W (2 8), X SCRNA R . A0t . SR PE . Tt 7
fro FTHRFEA TSR SHITRCR, g difs I, MR ek 2.

DL SR 25 R s S ChEBFEAMEZR ) B (hup://jxwk.ijournal.en) B F % X R4, 5 IH2EA 8000
ENFEJS, @il JPG 8¢ PDF 304, TR RARTHRAG R SE, s R Eaimit. L& SCsTa)a, AT R fdat a3

PR RIT

(1) sl Zeml Ve sst” %, (2) MAKCIEMMKS &, (3) MEATFEBRENFER, HSEH 258k
o (4) maETUm AN R R, (5) kuond T K OCBREIFRIET. (6) HAEASC. (7) FEMHET AL A
MG . FARWMAERE S . IEAUERH SO, IR GEH TR A) . EREHEER GEH TSR T AL,
IR RIAT PR (BRAEAS BN B 5K) o SO B R i, w20 fg— b S i A9 MG S, DLl it (300dpi) /9 JPG 4%
A, HAEIESCT AR, A0 la,1b3c FFana CPF, FEMHEhRE L. GG T —2%. (8) MERAREARGE, 5Eldh.

ChEFTEIMERE) i
202241 H 25 H

705



