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), Fm 306, RaT KRB 1d.3 A 1 F KA BRI AEFE S % (visual analogue scale, VAS) %t % & )R 4 ff 42
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Analysis of clinical effects of three operative methods for osteoporotic vertebral compression fracture HU Chun-
hua™ LI Qing-ping, WANG Chun ,LIU Qing-ping,and LONG Heng-guo. * Department of Orthopaedics , Traditional Chinese
Medical Hospital of Zhoushan City , Zhoushan 316000, Zhejiang, China

ABSTRACT Objective: To explore the clinical outcomes of percutaneous vertebroplasty (PVP),percutaneous kyphoplasty
(PKP) and percutaneous hollow pedicle screw with lateral holes implanted bone cement reinforcement in treating osteoporotic
vertebral compression fracture (OVCF). Methods : From May 2012 to November 2013, the clinical data of 90 patients with os-
teoporotic vertebral compression fracture were retrospectively analyzed. According to the different methods of operation, the
patients were divided into three groups, including the percutaneous hollow pedicle screw with lateral holes implanted bone ce-
ment reinforcement group (group A), percutaneous vertebroplasty group (group B), percutaneous kyphoplasty group (group
C),each group had 30 patients. Pre-operative , postoperative at 1 day,3 months, 1 year,the back pain was assessed by visual
analogue scale (VAS),and vertebral height compression ratio, Cobb angle were measured by X-rays. Results: All operations
were successful and no complications such as postoperative infections and deep vein thrombosis were found. At the final follow-
up, there were 2 patients with mild postoperative back pain in group A ;7 patients with moderate postoperative back pain,4 pa-
tients with severe postoperative back pain,2 patients with postoperative vertebral refracture in group B;5 patients with moder-
ate postoperative back pain, 3 patients with severe postoperative back pain,4 patients with postoperative vertebral refracture in
group C. Postoperative VAS, vertebral height compression ratio, Cobb angle of all patients have obviously improved than pre-
operative (P<0.05). On 1 day, 3 months, 1 year after operation , there was significant difference between group A and group B,
C(P<0.05) ,there was no significant difference between group B and group C(P>0.05). There was no significant difference in
group A above items and different times (P>0.05) ,and there was significant difference in group B, C above items and different
times (P<0.05). Conclusion: The effect of PVP and PKP on the immediately postoperative pain relief was more than percuta-
neous hollow pedicle screw with lateral holes implanted bone cement reinforcement in treating osteoporotic vertebral compres-
sion fracture , but, residual back pain can happen in different extent in the patients underwent PVP and PKP. Percutaneous hol-

low pedicle screw with lateral holes implanted bone cement reinforcement technique has obvious advantage in recovery of the
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vertebral height, correction of vertebral deformity , reduction of postoperative back pain.
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BEA D A B AR BB BRI R, BB
HANPER BT (osteoporotic vertebral compression
fracture, OV CF) WL H UL , S H4 Gy i O
JE GRS PR AR R B AT R4 TS e
N AR E R T IRTE S, S A H H 5 shhg
J1o ABGRRIT I RN R, F LA YR YT, HIR
IRACR #5221 HL R AR L AR5 08 |
it P e AR DK M0 AT A ™ BRI . X
Pr A H LU IR 9 B R R 2GR
PGS IRET IS AN | 5 BURETHA S DI H
FERP PG SRR BT, SRR RTEAR
(percutaneous vertebroplasty, PVP) N 28 7 J5 ™ i B
A (percutaneous kyphoplasty , PKP) PRl H A J5 BV Z1 1F
TSR I A EARA A — BN ] N B S PRS2 R YT IR
HAT IR TAR  ERARZ B JF R AR |
AL BT AL N 6 S D RE R AT A K
SEFTIRPL A ST, IR EdA R 248 B R
HE S ARETETIE B K IR AL AR 23, I
HIBAR T RIFRCR . HILEEX 2012 4F 5 A =
2013 4F 11 FRHIAGA 3 M5 697 9B B A4 1
HEAE T 90 il 35 AT MUBEDFSE B AR
1 #ZRETZ
L1 ZHAPRIE

SRR T 60 2 A1 IR A3 s B3 s A IS T i
AR, TCAHE A MR AR A5 S U S i A B
B AR T, O ME T BEARXS SE 8 OHAE A 2R
SRR H 8 AN B BB AL s JCHBE I D RERE
15 5 AR ET PG BETS I 52 T AU A 8
L2 HEBRprifE

PEAT R 2R RS EEA T AR DTS 14 Mg P A -3
TEHCHE Joq BRAE AT 5 M EMERRTIE ;5 10 il i
PIRAREM 52 T AR

1.3 —fBeR
GRS B 3L 90 i), 4% F- AR I7 ik A [ K L
O3 R Gz A O LA 55 AR T T 38 B /K e 5 A 4
(A 2H) .PVP 4H (B £H ) #1 PKP 4H (C 4H ), £:4H 30 f],
B BEEIMIG 7 d WAL, 5 4L E AT AR
e LD 5INPT S VAN ERn T R ST S A e =i
S TG L (P>0.05) , BA R HerE, Wk 1,
1.4 BTk
1.4.1 FARFE HESRETELEE KIEERLIRIT
LRI, B UM, C TR X 213 1L
SENLIG , HRLE R, B0 T 0 O HEAR SR 1 7
HEASUUHE S AR JS 0 4 AT 0, FFAE R Ik ARG bR
iC, VIR 1 em, 433 R A2 2 BN DG T15 28 KR 28
EFAL BT T AHEARAR LT A AOSUIIAE 5 AR
PR 2 D FHEIT O R e AMERR, FasoF
HEP A SEE BN A AR T 1 S IR
AP BRI 2% LA 2 0 O, P E e 5T
TEPURESERLSS e A LA R AT 4 W as OAE 5 i
BT, WECEKYE (BKUE-Z LN TR F R poly-
methylmethacrylate, PMMA 3¢ [ 5 Z€ 70 /% Bl 2 43L ) |
R P ERIE, (R 10 ml SR A2 DHES 1
ETHEN Bk U EAR I TR w25 A5 T s il 4
TS B [ 22 A ARSI, 2l e, PR
O e ER LS T Wik 5 AR ET U B T 4T ek 4y, o
kS TR
PVP PKP IGY7 LR E BUREMY , 75 C TR X 4%
BENLS , HIIE BRI, DL 1%R 2R IH R # R
TE R 22 B PVP TR 71 SR S = AR A
B, ST AHEIRRT 1/3 4b BT, PR e A
KUe (B K- B BTN TR B BE polymethyl-
methacrylate, PMMA 3¢ [5 52 € 7o\ Al i), i
FEAREE  TE C I X ReBiBNs | SR TEA

F1 JBABREREHEESITEEN—REIRLLR

Tab.1 Comparisons of clinical data of patients with osteoporotic vertebral compression fracture among three groups

w3 - P () AR ZOEFARRIE B AT (B])

s i@ (x£s,%) (x+s,d) (x+s,H) T Ty L L, Ls Ly Ls
AY 30 11 19 70.26210.03 4.50£2.60 12.502.44 2 1 7 8 5 1 6
B 30 12 18 68.7311.31 4.30£2.01 12.802.04 2 4 7 5 1 9 2
C# 30 12 18 67.44%12.80 4.60+1.90 12.16+2.29 0 5 10 9 2 3 1
oL oA(ER - x*=0.094 1=1.834 1=0.642 1=0.652 X’=2.401
P{H - 0.954 0.166 0.832 0.524 0.301
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MM TR bR 28 A48, R EE  PKP 2L FAR T A
%5 ZEq 7L R PVP YRy AL, 2R ) i i
i, BARLFHAR IR HEARRTZ T 173, 3k 280
FEE IS EAEE YREHE, R 5 B AU
BREE IR IR EEFF R g8 MEIR 78 C B X 2R
WA AR TR AREARZS S, 23 B 8 4 el
1.4.2 RJGLE I 8 O RAIE R & 2591t
B TREIRTT, AR5 2 d IR B FBIR
TGl ARJE 1 R AR IETS LT REHR A
1.5 MEmHYSk

WOFERERTTEARG 1d.3 4 1 AFGikEfEE
FE4iR SR Cobb 1 VAS BIRIFSY , BTS2
SIATAR ARS8 . TSR HE R 4E & & A7E PACS
e B3 R G R T, S — AR T TR SRR
PEIRAE AR 3 Y i 31

FEA R B FARRBIG AT X 281 CT K28, 78 PACS
Be) R 2R e bl o TR AR M X 26 7 T £ 455
MEMEIRTT 2R 09 55 BE h1 h2 S M LT for A AR HE AT
G h3 ha, 5B R GE P T E R R R 4 i DR
1 B h=(h3+h4)/2 0] RETHEIR 46 % =(h-h1)/h;
ARJGHEIRES: %= (h=h2)/h; SR T Cobb £ « M fEHE
WL R AHE AT |- Zb ) T2k 5 e T Lok
IR F AL S,
1.6 Zit=abi

KH SPSS 17.0 Gttt A7 534, £5 4H -EE TH)
AR A2 st TE)  BE DT A ANOVA 20 #7 , #:51
FA R SR 3 K56, 0550 7 HL R RxC et 1)
WEFRHL 421 Cobb ff MEMK R BE AR 32 VAS P53 L
B, R R G W TR 7 225007, ik 4548

B TR T I 45 5 5 A9 28 18] B35 R FH 248 10 25 4%
Mr. DL P<0.05 MERAGITFE X,

2 R

2.1 TUTHERENR S B4R S Cobb fAZEfLIAINER

ARJE 1d.3AH 1A TR HER T 2% = B TR 46
R Cobb fIZASAUTEME S HRETETIE B /K IR LA 22 57
TG 5 L (P>0.05) ; 7E PVP PKP 412 344 4811
2 Y (P<0.05), KRG 1d ARG 34H 1 AEHERTS:
1 B 45 % K Cobb 7R 1E 3 ZH IR b4, A 415 B.C
WA L ERAGI=E X (P<0.05),B45 Ccd
2R IS L (P>0.05), WL 2,

2.2 VAS 4R

ARJG 3 41 VAS o B8R ETH B T R (P<
0.05) IR ., HE AT fekE B E ., K5
1d.34H 1 AELEEIBL VAS 43 A 415 B.C
W IR ER A S L (P<0.05),B 415 C 41
R 2E e84 E L (P>0.05) , W3k 3,

SRR 2-3KF 3 ABEEARSG LSBT AL
Cobb i, HEM @ BE 452 | VAS 114045 45 Wi Hg r K
AT Fress, A 3 A FAR T A0 B s
PP o A B AT R T B R A R . RS 1 d IF
I 3 ANZHIE W A8, Cobb £A . HEMR 25 3 45 %
VAS WK -4 KR 282 RAB S8 L (P<
0.05), 45 A8k E , ARG LA E L B.C P4
FBE Y Cobb M1, MEIKE L RSG5  VAS P50k
=T A4, HB.CWAREEARR 3 1 AFEXH
A () 5 BT R FE AR K R 5 YA B A T
PO A LA SHE AR AT I — B RS e 4 R e A K
Fo

®2 BABRARMHEEBSITEEFANERECHEESEESEM Cobb AT (v4)
Tab.2 Change of vertebral height compression ratio and Cobb angle of responsibility vertebra of patients with osteoporotic

vertebral compression fracture before and after operation among three groups(x+s)

an AR 155 BE TR 4 2R (%) Cobb £ (°)

AR RiE1d RiF34H ARG 14 ARHG ENERE RiE31MAH ARG 14
Afl 30 34.02x1.34* 11.00£2.83*  10.88x1.24*  10.82+1.16°  26.68+1.25%  9.42+1.77*  10.04x1.96®  10.97+2.08*
B4l 30  33.68+1.50 17.9243.61 20.60+1.57 22.88+1.30  26.66=1.84 17.40+1.26 18.74£2.00  20.051.42
C4l 30  33.24x1.89 16.25+3.58  20.05+2.06 19.21£1.55 27.411.30 14.38+1.33 16.68+1.36 15.30£1.77

H. 5 B4, *1=0.821,P=0.414;%=-7.963, P=0.000;*=-22.675, P=0.000; “4=—34.555 , P=0.000 ; ®:=0.054 , P=0.957 ; *1=-20.950, P=0.000 ; ®™/=—
18.660, P=0.000; *1=-19.741,P=0.000, 5 C ZH L%, *1=1.881, P=0.063;%1=-6.046, P=0.000;*=-21.396, P=0.000; “4/=—24.031, P=0.000; ®/=-2.590,
P=0.062; *1=-13.031,P=0.00; ™=-14.240, P=0.000; */=-9.428 , P=0.000 , R F , RJ5 1 d.3 4~ H .1 4F B 401 C AIMERE B 46 R HLEL .1=1.062, P=
0.291;t=1.917,P=0.059;¢=1.297, P=0.205;:=10.524, P=0.000, ARH, KJ5 1 d.3 H .14 B 4L C 4 Cobb ffi FbA :1=-1.945,P=0.055;t=7.918,
P=0.000;¢=4.420, P=0.025;:=10.315, P=0.000

Note ;: Compared with group B, *1=0.821,P=0.414;%=-7.963, P=0.000;*%=-22.675, P=0.000; “4=-34.555 , P=0.000 ; ®:=0.054 , P=0.957 ; *=-20.950 , P=
0.000; ™=-18.660, P=0.000; *1=—19.741, P=0.000. Compared with group C, *t=1.881, P=0.063 ; %4=—6.046 , P=0.000; /=-21.396, P=0.000; ®/=-24.031,
P=0.000; ®1=-2.590, P=0.062; *1=—13.031, P=0.00; ®=—14.240, P=0.000; *1=-9.428 , P=0.000. Preoperative , postoperative at 1 day,3 months, 1 year,
comparison between group B and C in vertebral height compression ratio,t=1.062,P=0.291;:=1.917,P=0.059;¢=1.297,P=0.205 ;:=10.524, P=0.000;
comparison between group B and C in Cobb angle ,t=—1.945, P=0.055 ;¢=7.918 , P=0.000;:=4.420, P=0.025;:=10.315, P=0.000
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x3 BHBRAEREHEESHTEEFARE VAS 45t
ifz(icis , ﬁ’ )
Tab.3 VAS score of patients with osteoporotic vertebral
compression fracture before and after operation among three

groups(x+s ,score )

45 e REG ARE1d ARFE3INMH RE A
A4l 30 8.69:1.01° 442:1.77%  3.17+1.67* 3.12+1.73"
B4l 30 8.77+1.32 340+126  475:1.97  5.05:1.42
CZl 30 9.08+1.02 338133 3.68:1.36  4.30£1.77

.5 B4, ®=-0.256,P=0.798 ;41=2.671, P=0.009; *=—3.599, P=
0.001; ™=-4.508,P=0.000, 5 C 413, ®=-1.325,P=0.189; 4=
2.716,P=0.008; *t=—1.151,P=0.253; ™=2.341,P=0.007, K7, K5
1d34A .14 B4 CHEE ,i=-1.068,P=0.289;:=0.044, P=
0.965;1=2.450,P=0.016;:=1.744, P=0.085

Note ; Compared with group B, ®1=-0.256,P=0.798 ; 4:=2.671,P=0.009;
*1=-3.599,P=0.001; ™:=-4.508, P=0.000. Compared with group C, ®t=
-1.325,P=0.189; 4/=2.716,P=0.008 ; *1=—1.151,P=0.253 ; =2.341, P=
0.007. Preoperative, postoperative at 1 day,3 months, 1 year,comparison
between group B and C,1=-1.068, P=0.289;:=0.044,P=0.965;:=2.450,
P=0.016;1=1.744, P=0.085

RUKBEVIS A A 2 B8 A R
5 B AL PR B R R 7 ), SRR 4 B,
ARG HEA P BT 2 6] C L PR BR vh BT 8 5 1,
M 3 0], AR HER BT 4 41, ARJSHEAHE
BTG BT PR T 48 BOAE 5 AR ETRTIH B K V5 1k
AWI R, 3 AUBRFE IO e TR KR 55

1 PR 70 % HRA05380 T, B s

FERAE, MESARETET I B /K Vs AL TG )T 4H SR 55 ]
AGERORILA 1,
3 itig

— B LA PVP & PKP #IA 21697 B s A
PEMER 28 8 53 19 22 LR - R ) (B i
XTI G AT RCRAT PR A Je A = 0 o B il [
PENETS I . AR5 R0 N I B AH SRR T P (AR
KIS R AR, (A LI IR T Rz 2R R, A<
W7 A FIAR B E FARATE A Cobb £ MEMR R
JEFE4RR VAS PR 7 He g & 8L . PVP Al PKP Xt
LAV B AR B 4 P AR S B 220 1k R 2R B
WL EARSE 1 d PR AR B 1k S5O R BT, 3 H
22 e BIHE S MR ETETIE B /K Je s b B AR 4L % VAS
PEAFEAG, VAS PF4 3 48] ik, 2 A G5 X
(P<0.05) , FR-RIGIIE T PVP PKP A5 B Z 119 250 R
B BARSE 3 4 H AR 14, B.C 4L VAS
WA 1d AR EJF, i8] B .C M
RJG 3 AT EHEAR AT, SR RIET R G A
2%, A ARG VAS P43 KN — R 4 R5 1
AR, B A5G &0 A S 2w b ;3 41
TR Ji 5 B ) A5G PR 4R 125 B85 s 407 32 F1 Cobb £f1 7K F-
AR A M 2 B.C FHAMARSE 3 4 H PG HE
1A 55 B 45 % Cobb /K FEHIE T AR)G 1 d 347
B S 58 1T A 2L TR S 45 Bt T s, P AR 2 I 4
ZF Cobb A 7K - M 445 A2 — A HH X AR E AR K P
WA S AN e A E 2 2R HA %

1d Ui R R R Te RIS 3 A BEHEMIG: X R RS R 2, BRR BT 1d. RJ5 24 A IEHEMGL X 287 TR - Aot
R e LA R OO A B B R BT

Fig.1 A 70-year-old female patient with osteoporotic vertebral compression fracture on T}, caused by fall down for 1 day in admission 1a. Preoperative
lateral X-ray showed the vertebral compression about 2/3 in T,  1b. After minimally invasive nail reinforcement operation for 1 day, lateral X-ray showed
the vertebral body height recovered well ~1c. After minimally invasive nail reinforcement operation for 3 months, lateral X-ray showed no loss of vertebral
body height and refracture were found 1d. After minimally invasive nail reinforcement operation for 2 years, lateral X-ray showed the vertebral body

height remained well ,no obvious loss and refracture were found
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TR L (P<0.05) , 1 B A 5 HEMA = B 520 HEIAR
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B AATE— 2L N EE W S BN 5 3% o M BIHE
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TR S A0 L A L2 P ) XX — a5,
2B HE PUARRR A R T L s HE S AR IR ET
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T IRETAH e IRET R FH ARG A i H BT B AT A R
IRUEXE] L BRET M FLA DT, HE 5 AR T Tl 2 4 IR
JE M, AR & A S AR SRR BT, IE P ET I R AL 4
ARAEZEA, AL ] BT I PR 48 AR B e i
A5 B 2 A AT RebE D )ik ik AT K U
sEALA R FH TR Ml i TR s BT R, IE2s
BE TR AR, REET R R G AR B AW, AT
W IR T AR BRET (Y R
3.2 ZARVETTE SR AR AR IR /D ) D

B AT B E TR RGEMEETFVET, TRl )
FHRT S AT FAR 3 5 HEE ] 55 A9 R 2R R Sk 2k 1 7
MEIRSZ AT 8 ROV T 8 A AR = B, A3 T
ViMERTZ (0N 7, TR B [ e AR A A B i
WIS G 2L, WA T HRORMREE FA A PR
J&E 5 IE SR T R A )2 BR BRI IR A iR
R B B AR AR AT K e R AL A T RE H B
“OSRFCREILG  (HORET R R S0 K R ) = 1
PO 8] 52 743 80 A A In) L, W45 ME AR T AR 52 T
ST AUl S A Y RIS LA S5
SRR L HE B AR Y 2 s, Tk E) A
B FEZ I DT, A AR e M E A, SE i
TER IS EIT IS AN RN Al IR T4
MEACEY | 28 g PN [ 2H R 6619 B 152, FF AR X3 HE
IMPAROY , 22 Bk o Ak i A B /K le fe H—HE

AR R, S BCRT S ME AR (%) I JBE AR AR R B e B K
B 2 AT R — AR, Bl AR
Je A B T B At T P MBS e L ) P T MR T e
Bl A TR Y % A
3.3 PVP.PKP RJ5 &4 ik BA N I 5 K e
JEIA

PVP PKP AR 45 B 7K I8 T A A5 HE 184 fin A 4 1)
BTN RS S VE R, PRl R HE 1 4k i 2
LT A A L0 5 P45, PVP PKP Rk e
AR, BEAE T 8w N 7e 8/ N Rl o AL
S BUHE R S A% i B AR AR HE B] 25 AR L ARAT
HEPR R 1 S far s K, B 4 XU s R U150 A o 4
i PVP PKP A J5 3 ™A E 1 AR B EE i
R RN 12.5%~15.6%", S AINHK PVP I
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D11 QB X N e A iR i D NI %
5 PVP F1 PKP A5 MEAAR S B 5 28 K ™ B JE 35 IE
ANHAR B AT LA S R A 44k &R
MR A G, TR AR 4 SR A8 BT 5 | A I ) A
J& PVP PKP i oIk fgakir) , Rifif R H PVP PKP if
Y7 BB T TG 2 | LGt 0 i 8 PR 3o S ] R )
A T HIG RT3, —E WIS KRB YT
1E# .
3.4 FEREMEES BT AR Xk

OVCF FAR A e R 8, ZEH A AT LA
IS T 8 0 R R BT R AR R
PEATHERE X MER AR, MEAR 5 BE AN S8 38 MEAE
A <1/3 HIGMZ FARERE , N 52 J i)
ETIRSRAEA ; AR R R4 4% | HLZMURIMEIR 5 28 iz
FoeEE WInl 3% PVP PKP, Hok 5 s Bk &
PR B RE ST S Rk B AR, XF Otz
% IR BRI 2 AN AT i 32 5K B fal Rl £
L, H1E PVP PKP, X e EAENG sh T EZLRAK, LIYG
SPPIR R H I G, 988 PVP PKP,

g Bk, 3 M R IR YT A
s M A e i T, (R e S ARET £ T TE
TRVETRACAAE R 1EAEAR = B R B IE e TR |
W OA IR ATETS e . D8 HE AR P i JRURS: T T
T PVP PKP, lifi PR o U SR g8 35 B AR 25 1 Fe i, ol 2%
JEIE AN TR 7 ORI PVP PKP, LIS/ AH G
FERAE , W B IR T  SIRTABIME S AR ET T B K e
SRALAR A X 2R 2% FR A 1] K TR s ] AR AR X A
XTEESS N5 H B B E B A2, R
B, AR A B BEANARIFSE R AE AR BT HE S AR
AT BRI T ArgEA T, X T PARRETH U 53
FERY F122 A A AT S 6 ) R it — 2 I PR S 56
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