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FE. [BR] SRS PE0E (radial extracorporeal shock wave, rESW) A7 K3 B AN E MM CHZ . [HiE] 2014
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Factors related to outcomes of radial extracorporeal shock wave for long—bone nonunion / ZHAO Zi—xing', DU Gui—zhong’,
YU Jin—sheng', LAN Yu—bin', LIU Zhi—jun', HE Hai—yan', LI Hong—yu’. 1. Department of Orthopaedics, The Sixth People’s Hospital of Hui-
zhou City, Huizhou 516200, China; 2. Department of Orthopaedics, People’s Hospital of Guangxi Zhuang Autonomous Region, Nanning
530021, China

Abstract: [Objective| To explore the factors related to the outcomes of radial extracorporeal shock wave (rESW) for long bone non-
union. [Methods] From September 2014 to June 2019, 54 patients received rESW therapy for long bone nonunion, involving 13 femurs, 22
tibias, 2 fibulas, 6 humerus, 7 radius, and 4 ulnas. The rESW was applied once a week for 30 minutes without anesthesia for 4 weeks. All
patients were followed for at least 12 months to assess outcomes by using clinical and radiographic fracture healing criteria and VAS scores.
Univariate comparison and binary multi—factor logistic regression were conducted to search the factors related to treatment outcome. [ Re-
sults| Fracture healing achieved in 35 patients (64.81%) at 3 months after treatment, 39 cases (72.22%) at 6 months and 40 cases (74.07%)
at 12 months after treatment. Regarding to univariate comparison, the union group had significantly higher ratio of hypertrophic bone non-
union than the nonunion group (P<0.05) , whereas, the union group was significantly less than the nonunion group in terms of interval be-
tween fracture and rESW treatment, the number of previous surgical operations, fracture gap and the number of rfESW treatment cycles (P<
0.05). As results of logistic regression, interval between fracture and rESW treatment (OR=1.080, P=0.036) , the number of previous opera-
tion (OR=4.900, P=0.015) , fracture gap (OR=1.418, P=0.010) , the type of nonunion (OR=31.054, P<0.001) and the number of rESW treat-
ment cycle (OR=2.401, P<0.001) were significantly related to the outcomes of rESW therapy. [Conclusion]| The rESW is safe and effective
in the treatment of long bone nonunion, and its outcomes is related to the type of nonunion, interval between fracture and rESW treatment,
the number of previous surgery, fracture gap. In addition, rESW therapy greater than 8 cycles might be meaningless.
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HATE 9 M HWNAES, HIEZSWE 3 AU LR
TREMG, BRNEARE " IAEE TP EIf
RAEZ—, HIFH FEAA I ERE . FAITEA
MR I RE RO ARG A, R AR 5%~
10%, FEHFRPEESTh A ERAZE 17% > TR
EIRITE AN ERN FEIrE, AR Ik
GE, GIINGARERG, | Freet DB, MIERL . Btk
JGEER | FREM AR SN TS -, R
RE RIS SO, I, BeRBEZidETFA
BIT IR TR . ARk, RS ol (ex-
tracorporeal shock wave, ESW) #% B0 FH T8 AN iE )
BIT, FEAPR, REXEIN PSR (focus extra-
corporeal shock wave, fESW) 1 & #l = 4& &1 wp 5 7
(radial extracorporeal shock wave, tESW )., K5Ik
FAESW IR H AL 2GR, M rESW E 2
T8 SARALPSRIRIT 7 Ik, TN /DR
B ESW IR E AR, HIPSRE S R . Kertz-
man 45 "2 ST (ESW HI (ESW GV B AN, P
JPROFTE2E S, (AL T ESW, rESW Jois Rk
B, OHEmMAYE . EHE, 5 TR, AT/ NETFAL
FOHET™ o AHESE B TEBRIT vESW IAYT KB N B AR
K=

1 BREFAE

1.1 A SHEER R E

PIAARHAE: (1) 55 B A IE I K2 Wb
(2) ZE/DFEVF 124 A HEGRE% .

HEBRARAE : BB . REEPEE T R DR
WASEA . BEMLYIBERERT . PUEELIMIE R . 4Tk K
PR A
12 —fBwek

B 5B 2014 4F- 9 H—2019 4F 6 H AEAR B
BIHEZ ESWIRYT . HAFG ARPRUER K a5 A &
54 B B IE IR BERE . BT A A4 B R 59K
N, B 36 6, Z18 B, ik 18~79 %, V-
(45.41£12.12) %, w13 4, B2 22 4], HEE 2
B, Fhe e B, ted 76, R 46, IEEA 42
i, ZE4A 12 B, SMEEARIS 13 61, #ENETAG
13 45, BMRE ARG 24 6], BETEEANS 4 6. B
r 2 vESW VAT [l -2 i) (13.44+8.37) N H .
28 il 1 IRFA, 20 I 2 IRFAR, 6 Bl 3
WFAR, RRAEGACHZ RS, I BEy
AR
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1.3 Ik

IRYTHTE R R A, AR IR R R TIRE
B TIRE . O F B S KAy o 7R TCRRIE T SR
STORZ b ifi )% 76 J7 1L (MASTERPULS MP100, 3
+) FEE T Rz R 2R AT o AT . B L
W, BEK 30 min, ELZE4 . i SEOEE N K
B AR a6 000 Y, fEASBER 0.62 m)/mm’;
Jil & i i 4 000 K, £ SBELE 0.56 m)/mm’; RUBE
B RHEE v 3 000 Yk, £ RE R 0.56 m)/mm’,
TRYT G WS T | RE A i i B ok B 15
— B SRR, AR UK, dR R AR A
2 RHIE AL B
1.4 PEMIERR

ICSR AR — MR, RS . MR IRITE 5
(body mass index, BMI) . sk FHIGIKIGIT 70k,
FEEPIEAL . A AAESAL FEPrEE R A E
rESW JAYFIRIBE 1] . rESW IGY7 R T AR RS, ESW
BITHIEITHIBRF cESW IGYT FIRE . R TR
SRSy (visual analogue scale, VAS) P Il REX
e

B ITIRR AR A ST EIRITA R, B
HIC R MM m I d, AR TGS X Ly
INECEEEIE N . BTN s BT 1 kg H
Y1k 1 min, FREAE 3 min A0F 30 4
1.5 Sitefrsk

K SPSS 19.0 A AT G240 Br o T 58
PLx+s Ron, PORHRIEAS AT, PIZ I AR
SEREAR KGR, BERH R AR IE AR, R Mann—
whitney UKGS . THECFORER ] «° K 505 Fisher KK
1. FHURRINA LR Mann—whitney UKEHS . LA
HIRAEE AR, HABAZR A S, 700
LR Z BT, P<0.05 HERA G 3E X,

2 & =R

2.1 HYr@ AR

BT 3 N HEBYTAEA 3561, & 64.81%; 64~
HIEBITEA 39 6, & 72.22%; 12 S HJEH4E 40
B, 5 74.07%. NEJERGANEDA 36 #], WmER
85.71%; ZA4 A HAERA 4 0], AHF 33.33%.
H B ma 116, mA%84.62%; REMH 14
B, EH63.64%; MEE@EA 26, @HE% 100%;
LB G 40, AR 66.67%; REME 406, A
HH100%; BEEEA 56, @EHE71.43%.
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54 ) A 19 VAS R4 B YT AT (3.98£1.02)
gy, BERKERITE 1A (231£1.01) 48 (P=
0.024), G373 H (1.65+0.87) 4 (P=0.017), &
J¥ 6 A (1.20£1.20) 4 (P=0.006), 537 12 1 H
(0.89+0.83) 43 (P<0.001). fE¥RITidREh, A 3
BB T R SR AR IR N, 1 9 B TR K B
2 B TR, TUKEL . AR, AR IAREE
YIAIT a1, AR KRB IR E
22 BHYTREEA IR R AL

HREAEIEG, HRETIRGAMAES
A, WARFATORATT AL 1. PIdLAEIE . Pk
S BMI, A 2 7 20 22 R e g it 2 X
(P>0.05), {HSZE, AAHEKRME RENHREEKR

94.4% , 2 R 7 kg A AL A (©=51.949, P=
0.025), UK 2, FHrElfE e E] (OR=1.080, P=
0.036) . I ATFARKEL (OR=4.900, P=0.015). A
S ETE rE B (OR=1.418, P=0.010). 2% (OR=
31.054, P<0.001) FI rESW J&J7 & (OR=2.401,
P<0.001) 2520 rESW JRIT IYAHOCH Z, I S5 4E 1
(OR=0.967, P=0.467) Jo%.

Rl BIERERARASENARELE
mEH AEAEUH

$6h7 : P
(n=40) (n=14)

45.50+11.17 45.14x14.99  0.926

Ry (%, xts)
PR (B, FBik) 24/16 12/2  0.106

PR (P<00S) . B 5 ESW s BMI (kg/m®, & +s) 19.57+2.68  18.98+2.72  0.483
N PN Y A, HO (), IR 13/27 4/10  1.000
B FRTABAUL (P0.05), rESW IF7 T T AR HAL (], MOK/EEST) 36/4 6/8  <0.001
BRE VLT AREEY (P<0.05), rESW AT RIS I U v
I BN TR BG4 (P<0.05), rESW JA¥F &) Shigts) 17209 el
RHRE DT ATAH (P<0.05), BT (. 2) 11.9557.61  17.71£924  0.025
2.3 BYTRETEA L T4, WITHTFRKE (K, T+)  147:064  1.93:073  0.032
LEITR S @A oA i g AR, oAb IRFRTEATRIB (mm, % 45) 5.86+2.24  8.00+4.21  0.021
RN AT 2B A8, BRI IEER TN TESW SITFEM (K, %) 4455096  8.00:0.00  0.001
*2 BMRRRGHN_xSEREERASHESR
R R BiH S.E. Wald {8 OR{H 95% CI P
HAT I B ) 0.077 0.037 4.405 1.080 1.005~1.161 0.036
IR RT T AR 1.589 0.654 5.903 4.900 1.360~17.660 0.015
IRIT TR 0.350 0.136 6.561 1.418 1.086~1.853 0.010
eS| 3.436 1.044 10.834 31.054 4.014~240.218 <0.001
asits 0.034 0.046 0.528 0.967 0.883~1.059 0.467
tESW RY7 A 2.512 1.745 12.820 2.401 5.028~180.426 0.001
RS AT M4SN B A K F- (vascular endothe-
34t i lial growth factor, VEGF), Chen 55 "7 JRIA A, Fefb/E

BEE T AREARFEEMEHHEL, FARBIFA
SEIRTT AR R k. HAUH R g Y
(IR T B AT st D B, B hn e A B4y A T [
FOEPE, IWMMEsE BTG . EAMISHRE, Bomiy
A A0 [ E AR B AR YR 97 1 BT 2Rl 86%~94% ',
ESW {67 B AN B H 50%~90% o AHFSE
N, TESW TEIRYT 3. 6. 12 4 H B4 5 R
64.81% . 72.22% . 74.07%, SHI KM —E. Wang
S, FESW IRYT N B P W A A TR b
s B TE A H (bone morphogenetic protein, BMP)

£ A F (transforming growth factor, TGF) £ fESW &
SRR G MO G  E B E EA R E AT
T rESW RS BRI E ARG B T LRI TSR
Do I, AR R 22 S ) K im RS g R T TE
HHSEAN LR A vESW A7 B97E

rESW AE W] FE AR # VAS 3R . 1EIRIT 1.
3. 6. 12 AJE VAS IEREIRITHT R H AR, VAS
PR AR B B PPN, <3 r R AR UK
i, XFRE RN PR BB A R T T R
kgL, T IREBIRMESE . rESW IBITE 11 H
VAS B3 i B R IR BV oA, XU rESW
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TRIT N B AR GRS . Alvarez 55 1 BF
KW, (ESW TEIRI7 IS 6 JH T LU H 57.9%
MY o (H rESW TEIRYT PAATERSR IS L. AWF5E
TETCRRIE T EAT rESW IRYT, A7 3 Bl IR
RPN, X AT e S S A SR VLA R D5 5
M, TRERIT UGS . L, X T S iE v A
fESW J7 R HIRE T tESW JGI7 2% A L E ), &
PIFAL, rESW 2/ DHICEE I BT SR R R A ik A
PRI, AFSEHF I e KA, X fESW IRYT Y
JERIE—E. Furia 55 " 5K, ESW JRITH
FER A IAEA LLFARIBI I EREE

HAERZEAL, IR E] . FARUE P a]
BRIESZ I vESW JRYT ) 5 A OCHEI 2, 1TS54
TR, KT8 (K) M rESW IRYT 2 T0E X
1o AT IRIE RS AN E B H rESW IRYT I H N
85.71%, RN 33.33%, rESW A7 ALJE
R ARERCRAE T2, Xu %5 " 58RI, ESW
BT B AE S WIIEN 75.4%, 90.9% (50/55) HIIE
JEMEE A E IR E A, FEE g R TG B
o Niikura %5 2 ZRIA A AR SRS AN A6 78508 B
AT A, HFHE AT R85 240 AV E Prifrm i 2
WS B 2 S M AR DG o AFTE H, TESW JAYT K
DA B Rl FR s AR TR TR, A iy
v 6] B Bsf [, Y ESW IR 7 AT A o Stojadi-
novic 5 2 YA E YT RIBRAS > 11 A H SX6Eiri s
RS2 . Kuo 45 ' SR ESW iRY7 IR B i A
1%, TR BR A ] AN AT 22 A~ H o Elster
APy, RRBIRYT AT LA R B A R A I
IREGR . FARKEABIEZ M0 vESW JAYT )5 75 19 5¢
BN EZ—. Chloros 55 ™ 5 KB, BEA:FARIK
BoOCEMEXRTT R OB YRR R D B Z R
M) ESW {RY7 I 5B/ MEZEF R, Xae 52T
AREVGsEm E A i A 5C . AR rESW 677K
I B Prm B B SE N TR R ML, R
B YT 6] BR>8 mm B B TESW JA97 . Kuo %5 1A
g, ESW IRYTE i Al BR<S mm (4 2R @A R
RO B ESORET  T Xu 28 Y WK, XTI
Ui [ B >S5 mm AN TS B AR B, 5] A ESW
BIT. R T HEMRG, AFFRIFRMARTE G AN
M, BEDUS RS MOt . AR,
HIRAFIY AR Z IR AT fERE R 2, (HIEA SR
rESW IRS7 I LA 2, X — W5 Kertzman % 1
WF5E—3. David &8 * Wik Ry, AEHARRZBEIA
FE AR AR R . AR A AL (ESW R
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7 RT3 4.45 ), ANEEYT 8 W, WiRyT A
WIAR) 8 KA A%, HEIRITHETHM.
FHT ESW IRYT AR T 8 AN EH (k) BIE X
i

25 TR, rESW AR —FhEQI Ot iR
HHE AL LA, NFHERF R, X
HIE BT 5~6 mm AYILJER B EIFROE(E. B
AL E RIS R FARUREAE B A B
S ESW IRYT R S BB R, SR IEE,
KT 8 A () 1Y tESW VAT 2 To 8 XK.
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