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[ ZE] HHE: I Jack HEAY KREE M AIE A (Jack vertebral dilator-kyphoplasty, DKP) S5ERFEY 5K )5 ™ AIE A (balloon-
kyphoplasty , BKP)I&Y7 B BB AAPEAME (R R 45 BT G RY TR, 3%« UBPEAFF S 2010 4F 1 A & 2012 4F 12 7 3 56 Bl iR
EAEE TR A R R 45 B T R, o 33 BT DKP FARIGYT ,23 Bl 1T BKP FARIAIT , LT A E] A
M B KPR E AR SEEIR R I S) (visual analogue scales, VAS) Fll Oswestry DI REREIFFE 4L (Oswestry disability index,0DI),
SRZE B AR IR HER P Y 40 A 1 0, DT AR AT S i e BE 1 Cobb FAGRICAS . B8R . 56 (5]l Y3k, Horh DKP 4 Fifiiy 7~16
A 107 A H ;BKP ik 6~15 AH 9.5 AN H , FIATFRIE g Bk ieE AR, 25 RTG53 (P >
0.05) , PRALARJEHEMAR S BE 5 1™ Cobb £ AR VAS 43 & ODI #F43 ¥3 R FT#E (P < 0.05) , DKP 417E 1 B HME (A T2k 5 B A g
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A comparison study between Jack vertebral dilator-kyphoplasty and balloon-kyphoplasty in
the treatment of osteoporotic vertebral compression fractures

Bian Yuanjian'?,Li Dapeng', Sun Jifu', Huang Yonghui'*,Shu Haoming', Fu Haixiang'

('Department of Orthopaedic Surgery,the Affiliated Hospital of Jiangsu University ,Zhenjiang 212001 ;°School of
Medicine , Jiangsu University , Zhenjiang 212013 ,China)

[Abstract] Objective:To compare the clinical outcomes of Jack vertebral dilator-kyphoplasty( DKP)and balloon kyphoplasty (BKP)
in treatment of osteoporotic vertebral compression fractures (OVCF). Methods: A retrospective study was conducted about 56 single
OVCF cases from January 2010 to December 2012. Thirty-three cases were treated with DKP,while other 23 cases were treated with
BKP procedures.The operating time,bleeding volume,cement injected volume were recorded during operation. The patients’ visual
analogue scales(VAS)score and Oswestry disability index(ODI)score were also evaluated. The distribution of cement,the restoration
of vertebral height and Cobb angle were also observed post-operation. Results:There were no significant differences in operating
time, bleeding volume and cement injected volume between two groups(P > 0.05). The vertebral height,Cobb angle, VAS and ODI
scores were significantly improved by those two operations (P < 0.05). The height of the anterior vertebrae and Cobb angle in DKP
groups were restored more significantly than that of BKP group (P < 0.05). Cement leakages happened in one case(3.0% )in DKP
group and in 5 cases (21.7% )in BKP group. Conclusion:DKP and BKP were both effective and safe for the treatment of OVCF. The
height of anterior vertebrae and Cobb angle in DKP group were restored significantly than those in BKP groups,and there is lower
cement leakage rate in DKP than that of BKP.
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TR FARE 2 8 AF N BCH WL BB |, 1 BB A
BT AR R VE AT, B2 5 A T R B
AR, 2 5 | AR PR [ PR PR A AR SR TR i D) fiE
LB IR mGR s 4 RvE AR R R RS R
HURR IR E Y B BB A ME s e T
(osteoporotic vertebral compression fractures, OVCF)
IR HRT 20500 T B HOR , A e AR RS
M IE AR  HEIR BIE AR (pereutaneous vertebroplasty
PVP)1E IR YT OVCF 1 —Fh i@l AR 75 X, fiE
RGP L EA RS MEIR = o IEmE | H.
Sy EE K IEE T , A A T30 B i 2E 2 K
MEPE IF A HE, JE 1™ B R (pereutaneous kypho-
plasty, PKP) j& PVP [ R 5 & g, RE L 22 fil %
T, PR MEIAR 2O e B2 R IE A AL IS T R | R AR
KB TR,

FIATIm R 3 T PR PKP AR 7 X Bkl
P 5k J5 ™ B IE AR (balloon kyphoplasty , BKP) S #E {4
Pk E M JE R (vertebral dilator kyphoplasty,
DKP) 24 {2 | A 2728 X6 e A 3 9 o 7 45 1
e RS 7 R PR, A SC IS AR e 2010 4F 1 A
#2012 4 12 H B H X M7 %3677 #) OVCF 56
5, H DKP 2H 33 4] (33 #E),BKP 41 23 #i (23
HE) , FLEPIE B RS 728

1 X&HMHE

1.1 %

2010 4F 1 H & 2012 4F 12 H OVCF &% (Hg
B )56 i, ¥4 LI RIS 98 R i & REtk , JE DKP
20 33 4], 55 9 Bil, 2 24 15, 4% 50~85 %/, P 69.4
% Ty 2 ME, T, 11 HME, L, 13 K, L, 7 M. BKP 41 23
B, 5 5 B, 2 18 il ; -l 56~96 %, F-#4 70.3 %5
Ty 1 HE, T, 74,1, 10 #E,1, 5 #E, FTA BERAT
PIU5 A B ol A ZEAR SZ 5 (R R AVARAE | 00 il i
Drfe ™ AT R Y BN T RE RIS ST AR RIE,
AR FTIAT M FEAE TEMAE X £8 F .CT & MRI 393546
A, BRI 28 FA e 28 M 0T | i A e e R
TR 55 AR B AR S B 10 S8 e, I s 55 AR RN
FEATE B EENE T A B3 T (YRR 2.5 4 brifE
2Z(s)L I,

Jack HEMRY 5K [ b [E | 38 E B & F]5 55
Wk Z1200510094420.1 ,US2008—0177259  FI
1946709 ; {WHIES - 75 £ 25 2 0 (1 ) = 2009 45
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Figure 1 Jack vertebral dilator
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L, 2R R T A S TR AR AR
FLEEFMPRE TEEE, 4% Jack HEIRY KEHE
TARER B AMERRT 2/3 IFhEss 900, 4T g%
RS TE/R NG /M S ST N R R R S
IRHEAR LRI eGSR . 6B B L A,
B e Y TR A e 90°f5 Bt sk g . A
il H 7K e (PMMA ) 2 PR P, 288 /K P A 22
G A BIMERZS I A R an & BB K ek
T 7 BSE IR EA (B 2)

BKP 2 . 5 At 2 (4B AH R, 2 R R
7, C BB R RE AT, ZoME =5 MO 2800, 2 i B
DyJa i 22 e L, BA S IS A BAY 5K
B, AT AN TAEREY K B F4, %
AT SR EREE | V12 5 ) T 2 T AL i
A, C R X ML ERTE B 5K S M =
FEMREAE DL, 4 B L, NS SRS R 5k . DY 5k
FEF13RF 300 psi; @BREE AHMEM 1 S ; OMEA R E
W @ORREC IR KA, ¥R A5 52
R Bk, e 7EB L T A T 2238
BRI ABIMEAR N 25 &I B K Je 1 HER S
75 | VARYARE I | b e 8

AR W R A G AAAE TS TR ] | il
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Figure 2 Radiological images from a representative patient in DKP group

WNERIT CT 5945 WA 10 20 fil s B P53 (visual
analogue scales, VAS)Fll Oswestry TIREREAFFEEL (Os-
westry disability index,ODI) PE/PEH 5 IR A1)
REREIENL, AT ARIE 1 AN 3 A HFIARKBEY
PSR, A B B S TR .
1.3 %57k

I H] SPSS16.0 G4 4%t Il el £ 4773 A
SEFE BRI + BRIEZE (X £ )RR, T BOR
SR P E S0 807 22 3 M, SRR ) Fisher B
HERE: DL P < 0.05 WESREGIHT¥E X,

2 &5 B

Jif BAE B E 2T AR, 56 BB E A
Rtvs , Hor DKP 41 33 ], B isfE) 7~16 4~ 1, F
¥510.7 1~ H . BKP 41 23 i, Bfiviestia) 6~15 4~ H |
9.5 AN T OB R R ARG & s0R
BERAG ke ZE FET LA K HA ™ B 5 K E
21 FARENE $h® FRRENZBS R

DKP 415 BKP 21 A9FAREE] o i DA K i
IKUTE A A2 R TS24 L (F 1), DKP
21T ANHERR) H B KD B AHERR T
ToA I RAEAR BTN 2h 3.0%, BKP 415 41](5 4~
HEVR) LB K e B s, BN R 21.7%, Hrb 1 41(1
AHER ) AHERI BB , 2 412 AHEAR) AHESHE T 1

191 (1A I HERFTZRE TR 101 (1 DA S
RG2S T, TCHT IR RAEIR . PZL B /K i e
RESAGIT2E (P < 0.05),
*® 1 DKP A5 BKP ARF—HRERLE
Table 1 General situation of patients in the DKP and BKP

in operation (X+58)

A FRAIE (min) H il (mL) B7KRFEAR(mL)

DKP(n=33) 633 +18.8 312129 4.8 +0.6
BKP(n=23) 62.0+ 174 267115 52+09
PH 0.782 0.188 0.080

2.2 MERZHE RGN Cobb

T RARF TR T AR TS HEARRTZ | e
& DKP 415 BKP 4UARFTHEARRTZ: A P
A ER TSR X (P =0.639,P = 0.120),
DKP 2l 5 BKP 4 A JEHEMHTZ o B 2 A R0k %
(P¥) <0.001,3 2), PIZIMEMRRTSZ = K 253 5]
H1 (50.89 + 22.77)%F1(38.78 + 21.06)% , DKP 4%t
AT 25 5 5 B K 2 4% BKP ZHEE A2 (P = 0.049),
DKP 215 BKP ZH A Jo {4 s i 1 34945 214 kok
# (P <0.001,5% 2), BHYIHEMR b8 e Bk 2 %
A3 31R (42,79 + 20.97)%H1(43.47 + 20.49)%, P4l L
ARG FR (P =0906), DKP 415 BKP 4
RIRBEVIHEAR TS SRR 55000 (0.52 £ 0.19)mm
A(1.26 = 0.61)mm, A LI 2 R A Gt 2F 2 X
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(P < 0.001), AU BEHEMR A B2 5000
(0.57 + 0.25)mm FI(1.12 +056)mm, F4 45 2% 5
HE2AE X (P<0001),

AR ORHTAL F RIS Cobb fHF IE1E
i, DKP ZLH1 BKP 44K J5 J51™ Cobb £ B i k3%
SrPRIE 8.67° + 6.04° .5.35° + 3.41°, WiH [a] L4
EREGIFEX(P=0012,%3),
2.3 & ARST R

ARHG ARG AR VAS P R (K 4) .
DKP AR AT ZERA G L (P<0001),
FRRBEVT S WRZER TG IH2EE L (P=0249);
BKP HAARAG, RFHKERAGITFE L (P <

0.001) , KIKBEVF S5A G L ZE T TG 2= R L (P =
0.486) ; DKP ZH F1 BKP 21 VAS P43 A UK Bifi 15 0 3
H4 9. (3.6 = 1.0)4% (3.7 + 1.7)4%, M4 L 3%
EZRTGIT2EE (P = 0.550),

AT ARG MR ODI ¥4 Heds (35 4) . DKP
AT ARG HEZEFA G2 (P <0001) , RKIK
Rt S5 ARG e 22 R84 L (P = 1.000) ; BKP
HFARATG A ZEFA G4 (P < 0.001) , KK
BT 5 ARG i 22 G4 E (P = 1.000);
DKP 201 BKP £ AR J5 ODI ¥F/r B (8 43 M (42.9
+ 8.8)%.(39.3 + 8.4)%, A LB E R LS it27 75
X (P=0.135),

*2 DKP A5 BKP AREN RERKREHERSEELERILR
Table 2 Vertebral height of both DKP and BKP group at pre-,postoperation and final follow-up (mm,X + §)

i NN 3= WEHHEE
A KA R FUKHED ARH R KB
DKP(n=33) 199 £ 5.3 26.1 +4.3* 25.5 + 4.3 19.0 £ 5.3 245 + 43" 23.9 + 4.3
BKP(n=23) 20.6 + 5.4 25.1 +3.6* 23.8 +3.8% 213 +5.1 257 £3.4* 24.6 + 3.5"
S5ARMHE, P < 0.001; SRS HE,P < 0.05; 5 DKP 41 H#,2P < 0.001,
&3 DKPZAL BKP AAKAE, RIFRKRKXEEY Cobb HE S
WIS L8 W
Table 3 Cobb angle of both DKP and BKP group at pre-, 3.1 B RGANEAMIR R8T
- j’u"“"pera‘;‘:ﬁ“" final ;("";iw'“p ;wf %"; $) OVCF B EMNRIKE | 25980 SR SFIR T
ZHy 5 l] (=] CKPHT ,ELE“#;Q/ i vfr L, 4 X {T\
DKP(n=33) 148+79 61+37° 95439 TE.F% S kl/F%%’ Hbuﬁ{i\ AT A ﬁﬁﬂ:
BKP(n=23) 14684 92:7.1°% 1137.1% HPEF ARG, B AR A I 222, Hgia A

H5ARATHE, *P < 0.001; 5K J5 HE,*P < 0.001; 5 DKP 41
A, 4P < 0.05,

PRXS PN I E AR T NG BN [ R W, il

% 4 DKP A5 BKP AARF RERFKHES VAS #4535 ODI F5 LK
Table 4 VAS and ODI scores of both DKP and BKP group at pre-, postoperation and final follow-up (%~ ,X + s)

a1 VAS 143 ODI TF43
- pN:) PN F RV i) A ENE R/
DKP(n=33) 6.0 +0.8 2.4 +0.6" 2.4+ 0.6 68.4 £7.2 254 £3.6° 25.5 £ 3.5
BKP(n=23) 6.2 +0.7 2.4 + 04" 25+05 67.0 £ 7.6 277 + 33" 27.6 £ 2.9
AWML, P < 0.001,
SRR T TN T e ——HER OB R FUS I BUEAR  BIG IR AL,

M, S OVCF YA YT H it T o ek %, & 3
AT ) R SR AR A e B VR R A L
P, 38 mT AR AL B U B HERR , 97 155 T, L
BAERTFEMEIR NI I — 25 5, 55 T E K IR i v
AU BTR , BRI RAE , 48 5 F AR AL, PKP
FiRARZ , HEnlE R LR 42 12 BKP, {HIlf
IRAIESE & 81 BKP J7 75 105 7K e 8 T AT 3 v, W
HEMR YR AL I AR RESE 24 AT, HEREE
FEAFXT & B 1 A, FR ] 2 o B B AR T
Jack MEARY 5K R G0, 00 FH F IR B T ety

3.2 Jack MR K E LR E bR

Jack HEAY 7K AFZAR AT LB 5 AR K
B2y 2:1 MR e F 0 R & -k R
FTAE, ¥k B2 R A e, A THr & RaEs
A AME S AR 2R, DL R AR R KT I T
T HE N ZARGAS PATHETT, Ay R i i AR
K, G T UIRIGE E & B, Ak, DKP TAE#
1A% BKP 58, PATE 7K U AT LAFE S A R AR A
(HERBTDHEA 98D T B KB TR RE .

Jack P IR ARTEMER N K= —FPHLIRED 5K
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Pk Iy BOR , HUE g, Tk 3 2 R kT
P9k, VK I Jack HEIRY 5K A%/IN  HAEHEMA Y 31
FE BRI/ 7 w5k R BRI HEIR | 244k
JEARRTR BA R 5K, B R0 mA G4, Bk
WY sk P RE S R L HARRIY 2
Bt OVCF i, kg 22y fifi 238 hin Hom 4 iy X
&, SN TFARIERE, T Jack HEIRD TR K& 4 il
B, B R PER A2 Sy WS T PR IE T AR A 2
170 Wb, Jack HEARY TR A8 2R GEi0 HAT HAE AT ]
L - D (19 O =
3.3 DKP 5 BKP s /& 77 s 89 bb 3z

AHWFIELE R B DKP 40 F1 BKP 2H Y fig e 4
SEMTAR  FEG IR B A G DR Ll L VAS Fl
ODI PE4r45 77 1 , AL 195 R T AH H 25 55 Geit
R (P <0.05), JiB DKP 5 BKP [k EA A
BOPE AN Ak N TR IS AR A BE S
Cobb FA M T 25 4347, WD FAR LR
HEFR =B 7 IEJ5 1™ Cobb 1, R BHP EAYT OVCF
B R RST 2, (BAEMERAT S B 5
Cobb ff YK 75 1 DKP 2045 T BKP 41, %1 DKP
TEMERATZ% = B SE  Je " PR 5 1E 7 TR BKP
I ARSI 7 35O 8 3, X 5 Jack §7 5K #5845 5%, DKP R H
HUMNIPEY 5K, P9k 1R B ) T feE A, 4K
A 12 K5k J1 ] 38 800 psi, HEIE K T Ik
PP 5K I, o6 AT R T R A AR I 5 2 e
Ui PR SR A A e BE T TE S R

AHEFEH, BKP Bk B iR E S, N 21.7%
(5/23), Hrp 1 (1 AHEAR) I HER BRI . DKP
B IRAREAE, N 3.0%(1/33) ALA 1 B8 K
e/ B AMEVRN 7, 1 R E T 2 HEME B, TCHA
I RAEIR . DKP B IR AR AR S AR LS A K.
(DDKP ZHAER Y 5K 45 26 HER P9 3 B 24007 1) 2%
P AT T R B R D R, PR
kAR I 3K AR AT IA 4 em?, B A AN
A RORE AR 2R S R A BT 2, [RE 1
AT FEI R R ARHER A 457 ; @DKP 41
HEAY SRAFFEAEVR N o1 1 T2 TT T
23 S S LB oy SR A R ke IR AT
2 A A I JE BB A ERIETR PR AT
T, AT KR A R, T B s & A T
BREENZ IR IR & AR T, Bk e
K, R T B KB TN &4 ; DKP HES ARY™
FLIMIARE BKP AL, H /KPS HEA S HHXH R,
3.9 mm(FM% 4.5 mm) , %2 BKP {8 KR HEA

BNAE 2.8 mm(AME34 mm) AR AR AR B Ak
HIKVERT IAEBER FEAR RS (ARRIED H#EA IR
N BKP 57K IR AR 225 WA, PT i 2508 Dk
PR,

A 2435 B T HER 28 5 ™ OB AR S A7
A AR MG, X ATRE 520 —8 7K e B A
5t E X — 7 55 X 48 (non-PMMA -endplate-contact,
NEPC)fFAEA KB ABFE 56 il s X e &30
DKP i) NEPC /N, JEHFETF Jack HEMRY SRR R
Tk F10] 35 800 psil?, IMTERBEM) F AP 5K F14 300 psi,
BRIELEMERR PN 1] BELT3 /NI T 10 5k (045 24l 5 1
KUE EAR 0T B B DX R H R, T Jack HEAARS 5K
A LT 2T 10 PATHETHMEAR (A5 ME 1A T 45
WO M2, BT NEPC X 58 148 o A AR 45
AN TR G A B AT BRI B I R AR ARGfF5E h
BKP 4 e S B LR i 5 T DKP 4, 44K
FATHIBE DT A, A 54 i — 25 24 Bl 17 LA Ak
W R PR

SR Jack MEMRY TR ERAHE BRFEA I AR
B AHJRBRYE, BT Jack HEVKY 5K EHE S AR
FLIE B AR EERPE S, W38 70 75 AR R 1) ke 7
WA T P9 AN R Bl T, R G A i 5 A T e
M CT FHEM i sk, MM SRR,
R0 7 285 S R AR PO MER Y Tk 2 A E H
it FHA VT RS JOHE 5 AR W 2 R i B, 48R, 02
R B LM 2 5 F AR R P i 410 A
IG5, SU0AH G, BKP XA 55 AR 14 B2 5k AH X 4%
%, BRI FH 2 [ AR, T - rf s Bk (7]
B Jack HEMRY TR S AEA W EZ H, ISR T
W HEREH]

&2 ,DKP Fl BKP e A 0K 5 s 4 Pk & 3t
FAREAA &5 B 65 IE J5 T Y, R, e A 16 )
A, A BAFIIG RY T AL, (B DKP 76 i) # t fn4e
Sk b FEVR AR T 2 B8R IE S R RN
KV T 77 T S B B T AT 5T 00 5 19 B5OR
XD | LB U B (R0 3 17 A0CA Rtk — 20 i
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