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[BZ] B89 - XA AR 5188 5 il H ARG IT 5 R GEFA PEHEAR R 4545 I (osteoporotic vertebral compression fracture, OVCF)
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Analysis of clinical efficacy of modified cross-puncture vertebroplasty in the treatment of osteoporotic
vertebral compression fracture

LI Zhi-kun, LI Yi-fan, WANG Yi, YU Rong-hua, ZHANG Xiang-yang, ZHU Xiao-dong, XU Wei
Department of Orthopedics, Tongren Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200336, China

[Abstract] Objective - To compare the clinical efficacy of cross puncture technique with traditional puncture technique in the treatment of osteoporotic
vertebral compression fracture (OVCF). Methods - Patients with OVCF treated with percutaneous vertebroplasty (PVP) were selected. According to
the puncture method, the patients were divided into cross puncture group and traditional puncture group, with 70 cases in each group. The clinical data,
imaging parameters, pain score, dysfunction score, overall satisfaction and related complications of the two groups were compared before and after
operation, and the clinical efficacy of the two groups was evaluated. Results - Compared with the traditional puncture group, the wedge angle in the cross
puncture group decreased at 6 and 12 months after operation (both P=0.000), while the leading edge height increased (P=0.012, P=0.000). During the
follow-up, there was no significant difference in pain score and dysfunction score between the two groups. Compared with the traditional puncture group,
the proportion of the excellent and great grades (Odom standard) of patients in the cross puncture group was higher (P=0.000, P=0.003), and the incidence
of vertebral collapse, kyphosis deformity and spinal stenosis were lower (P=0.000, P=0.002, P=0.031). Conclusion - At 6 and 12 months after operation
of cross puncture PVP, the follow-up changes of wedge angle and leading edge height of vertebral body were smaller than those of traditional puncture
technique, that is, more stable. The incidence of vertebral collapse was lower, and the overall satisfaction of the curative effect was higher.

[Key words] cross puncture; vertebroplasty; vertebral collapse; wedge angle
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IR, HARSBORR IR ™, WY %
W, 2R A (percutaneous vertebroplasty, PVP)
AL A P, SeE ARG R R, AR
R — BRI, PVP BN hag OVCF [ (iR 7T 5 ik
Bz AT, SR, BARE " 765 R U
KB, PVP J5BE IR AT S A E AR RE LY R 2%
FEOLHIMEA IR, SR . ESEE. A4
& U B K UR I o3 A B S R A 5 bR s AR O,
B A1 A 4 S B DR B ok Je 3 55 tHEL R D B v,
R 50 B 7K Je IR HE (R BT SR, DASS A HE A I RS .
ERT, T %G8 58 R A R 2 A [ 7 AE AR R A T 4%
(AR B K H o0 A FEME R AT T2k B b, AT A AE 7
(oG E&k b frostts H 2 8ok ™" ol EoR, (gl
BORAERA U rhr 25 1 b E A SR P . Rk, b 1t
HIRT_ B2 R aT &k RN HEA TRk, ARTRIER FH 28 il
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P, LAPFO IZHEARRI BRI RTTRL, AP e ik
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AWFFCESE 2018 4F 1 H—12 H T Lilps8il K=
B BT e ] 4 = e A e A 4 FH 28 52 il R 7297 Y OVCE i
HT0 G (R XGERH) . DAbRMEE: © N BEAE B BB A
VE & Pr B PE U & & (assessment system of thoracolumbar
osteoporotic fracture, ASTLOF) " 4> > 54>, @ w i
B Mgl (T11 ~ L2) %4 OVCF, ® Genant g 5
I~ MR, Hebpbris: OBHEHFREIRE. OFRIHMEE
#r. OIRITHAAEPVP R,
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WEFE 2016 4F 1 H—2017 4 12 7 T A B sk i2 /9 A
& 58 5 B RRIT I OVCF 35 70 B (fegezehildl).
bR © BB (T11 ~ L2) %k OVCF,
@ Genant gk | ~ 1. OF R LAERETIB
FAATR, WA X%, A (M) X&, K
a3, 6 124 AIRE T X & CT, @-F kit &4
4 ~ 6mL, fEbrifE: OBITEIFAHEEE. QFRIATES
o OIITHAIEPVP K,

AT AR AT bl ool R e o Be b [ B e e B
Lot (diitS 2020-009-01), Fri AMLEHHZ
& TRt EAS.
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HESARAE X RIE L RV EeRE. e B R a2 il oh Sk i 22
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o, ARIEA OB LR R, R AT RE A SR A
PRRIRT L2, SMESM 15 ~ 207, Rl BRUEBE A (R AT S
1/ARL, ERT 1.5 5 BT 4% 25 o i i 1 A 25 70 PR 45 -1k
R, AT TAREIE . 5 SRR (o B IE M AL 4n B
1A, B,

1.2.2 fReEfiltiAR  BEWIFEMEL, e A4 n
CRIRT b EARCA SR BSMR A 157 ~ 207, AdE
A H 7 R S 151 B T IR M 5 AR A T TR0 2o, 2
R BEEF B RTS 14 40, A 1.5 S BB R4 2ol

BTG E G IRFFETECRE, BRI PAME, Lae
G B IEMIBz 4nE 1C, D,

Note: A. Positive image of cross puncture. B. Lateral image of cross puncture. C. Positive image of traditional puncture. D. Lateral image of traditional puncture. Yellow line—

the bisector of the vertebral pedicle or vertebral body; blue line—the position of the lateral puncture needle; red circle—the projected position of the vertebral pedicle; blue

arrow head— the position of the positive puncture needle.
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Fig 1 Schematic diagram of intraoperative cross puncture and traditional puncture
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1.3 [P R

Fih B AR fE ST BIEATPUE BB AR, LGt
EREESZ 50U (BEH 1iR), HARFI-GEEERHh D3 K 70 mg
(BEJE 1 ak). BRIRES 125 ¢ (4 H 21R). P IRTE 60 mg
(BEH 2K). KA, FEESTEVGEE, $ET.0REy, W
it SR AN B L i AR, LN TR SR B 2= 0.1 g,
fhE % 0.1g, R, fF8E& WA GERIEER)E T AR
B0, HRLIEIE . ki, FEATPUE R . TARSG
B 1UH, BEIRESMEE FRIED,

1.4 Bt

1.4.1 WepRYERE L BEIG TOEMIRIZR, s
HIEER, AR, BB, B, mEESEEL. ke
St a . FARIFE . A RN [RIFARE i A,

1.4.2 RBSTR TR TOERFREZ QAR FE (S R
%% (picture archiving and communication systems, PACS)
HORIIZTORE, WG RIS S L, BB A,

1.4.3 PIEs . ThRERRGFITF R B E  AB)a,
AP Lo BRI PP 5y . DhRERRAT I 5y e e M I
FrPFAlie P PF o0 {f AR S B4 43 7% - (visual analogue
scale, VAS) JEf7illE, ZhAEFASIE{# FH Oswestry BhfE
[Ef545%% (Oswestry disability index, ODI) #E{Till&, A
Ja, T BRI 2 WE PRI, TS, g
xHBEIATEBEDT, RN R L bR B IR G S
R AT IR, AR AL, R, R, Z44

Virog [16]
g,

2020, 40 (7)

1.4.4 MRIFEAE B OFKIEEH, RHEKIEH
AR LA Ts, Tl A e 1 d i X RE AT
PRt OMEMRIREE, BN PVP ARJGHER & EE K, FIWR
R AR o HE A 5 B e = 15 % skl fc R 3 I o™ B 3 A
> 10", QUntEa4r, BIHER A (ST HE R R AT
B, ALEd R I TIW . @b, e
MR, SRS PEMERT PR . BT IMMAE

1.45 WCEERHRT A TFAR, AJa1d, RJE3. 6,
12 /4~ HUAR AR URIE Ui *d 825 19 _ Bk FEkH R Bdm db AT gk

LS GEil2Eorbr

R JH SPSS 18.0 # - xt it s et &t b, i
BURHLA x£5 o, N LSRR B ¢ # %, 4L, 4
LR ARSI AEA 4G Ye . S PEBTRHEASEORT T 2 5K
e HIKTRBIREL A, W E P A A R A LR o A
e, ZALAELEAE I LSD 5%, P<0.05 FonZEHAA S
=

2.1 IRRBERE B

i BE BRI AT T8 XERISE Gop iR, Hik
FAREBEERE 2, JUti7 T LAERT, s, iR
SRR AR B G PR EE BT sk o b, &R (k1)
BoR 2 HERELETARBE ., BTG R 2R B S
Y (3 P<0.05),

Note: A. Lateral image at the beginning of cross puncture. B. Positive image at the beginning of cross puncture. C. Lateral image at the end of cross puncture. D. Positive

image at the end of cross puncture. E. Lateral position of puncture appearance. F. Positive position of puncture appearance. G. Lateral image of injected bone cement.

H. Positive image of injected bone cement. I. Positive image after surgery. J. Lateral image after surgery.

2 XXFRIFAERE

Fig 2 Procedure of cross puncture
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Tab 1 Comparison of clinical data between the two groups

Item Cross puncture group (N=70)
Agelyear 75.7+8.8
Gender (female/male) /n 56/14

Fracture section/n

T11 22

T12 27

L1 19

L2 2
Bone mineral density —3.1+£0.3
Operation time/min 29.0+8.6
Injection volume of bone cement/mL 5.4+0.6
Postoperative bed time/d 1.3+0.7
Height compression ratio/% 51.8+13.3
Follow-up time/month 154+3.9

AR TOR B

X EE AR AR T AT, AN R
R O E R EF AR AT m B . BUEMERRTS
AJa Td RZERAGUHEE L (g P=0.000), OfFL5E2EH]
HAEFN LRTRHEART S ARG 1d, RJE3AA5 64

462 ARH B AT A IR0 2 25 5B M A R % o T SR A PR A

2 B 38 LR R R ARG TT 1 I F&%ﬁ%r%“ﬁ%ﬂ%ﬂ%ﬁﬁl 919

Traditional puncture group (N=70) tly’ value P value

75.6+£10.2 —1.094 0.275
58/12 0.675 0.411
0.511 0.916

21

30

16

3
—2.9+0.6 —0.561 0.576
20.7+10.2 29.265 0.000
5.1+£0.9 0.335 0.738
1.2+0.6 0.501 0.536
53.6+12.1 1.543 0.125
23.5+10.6 21.357 0.000

H. Rae A5 1240 ARESIFAASGHFEXL (3
P=0.000), AR TR, SEGERAMEL, 5
e AL B WOME R AT S i FEAE AR R 6, 124 A B 3
hn, BUEMAARNE 6, 124 AR B35 PR (35 P<0.05)
(%2),

Tab 2 Changes of leading edge height and wedge angle of vertebral body in the two groups before and after operation

Imaging material Cross puncture group (N=70)

Leading edge height/cm

Preoperative 1.31+£0.43
Postoperative 1 d 22040427
Postoperative 3 month 2.19+0.53
Postoperative 6 month 1.96+0.39
Postoperative 12 month 1.83+0.34
Wedge angle/ (*)
Preoperative 23.53+5.66
Postoperative 1 d 5.42+3.70
Postoperative 3 month 6.22+5.60
Postoperative 6 month 6.99 +£6.65
Postoperative 12 month 7.12+5.78

Note: *

P=0.000, compared with the previous follow-up data in the group.

Traditional puncture group (N=70) P value
1.24+£0.41 0.075
2.01+042° 0.096
2.02+0.53 0.052
1.76+0.41" 0.012
1.234+0.347 0.000

23.91+8.53 0.755
484+692" 0.230
5.22+7.48 0.000

14.99+7.65 0.000

17.72+8.78° 0.000

2.3 JBAVERVEYy . DYREFERTE S UL B il BRI VP 53 B
NG R TR, 2 41838 1% TF 2 Fn ) REbR

B ERFT S AN 1d M ZRHEASGH2E L (8

P=0.000); ZHiAEEREREIR, 2 HEFN LARRFREA
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i Be A5 AN [l I 39 i) 22 S 3 JE G T4 T S TE AR IR U
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(5 P<0.05) (#£3),
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3 QBB MPRITIY . DIREREREIT S DB 0 S R VF b g%
Tab 3 Comparison of pain score, dysfunction score and satisfaction assessment
between the two groups

Cross puncture  Traditional puncture

Item P value

group (N=70) group (N=70)

Pain score
Preoperative 79+1.1 82409 0.165
Postoperative 1 d 21+13 25+1.2 0.326
Postoperative 3 month 21+1.0 25+1.3 0.451
Postoperative 6 month 23+14 22+1.7 0.336
Postoperative 12 month 2.4+0.9 23+1.4 0.513

Dysfunction score
Preoperative 83.7+£8.3 859+74 0.116
Postoperative 1 d 304+10.6° 31.7+11.8° 0.232
Postoperative 3 month 30.1+12.0 31.1+11.0 0.094
Postoperative 6 month 31.5+13.0 32.1+10.5 0.245
Postoperative 12 month 329+9.5 329+11.2 0.131

Satisfaction assessment

(last follow-up by Odom

standard) /n (%)
Excellent 49 (70.0) 10 (14.4) 0.000
Great 17 (24.3) 15 (21.4) 0.003
Good 3(43) 36 (51.4) 0.000
Bad 1(1.4) 9(12.8) 0.000

Note: “ P=0.000, compared with the previous follow-up data in the group.

2.4 HURIFRAES B

il B ARSI AR T b, A5 R (R 4)
AERIGEEV Y, 2 ALEFAIHEAIRPE . 5 T B e
ez R AR ZE R BA GRS (3 P<0.05),

4 2 HIBF W RAELLEE [0 (%) ]
Tab 4 Comparison of the related complications between the two groups [ (%)]

Cross puncture  Traditional puncture

ftem group (N=70) group (N=70) Byalue

Cement leakage 8 (11.4) 6 (8.6) 0.781
Proximal vertebral fracture 7 (10.0) 5(7.1) 0.615
Collapse vertebra 13 (18.6) 55 (78.6) 0.000
Others

Kyphosis deformity 12 (17.1) 55 (78.6) 0.002

Spinal stenosis 1(1.4) 5(7.1) 0.031

Ecchymoma 2(2.9) 1(1.4) 0.520

Wound infection = =
Pulmonary embolism — —

Rib fracture = =
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PVP & iRy OVCF iy —Fifl 81 F A, BEEIARESY
BARMIK IR, kb2 ) EE 2 PVPIRIT 3R TS
M7, MHIZIRYT T AR EE AR Z ARG R AE, 4
MR ER L, FORTE ., —REr. AR, AR
. BETFARE Y, ik, ENIMIFRE X PVP R SR
FEE RS RBEST TOREMIT . S5RRY, B ik ™ &
B, ARIPTFATR, FARAR, RATHEEEGRE,
HRVES A B AR, HEUR PN 2R P BOHE O P IR R A A7 2 55
B0 S5 PVP RS HE O 8 B E R AR ™ ARl
ok R B 5 TR R KPR AL B, BRI X GERIEIY
I RIT 2

3.1 WFSESS R By 3 b

AFRER TR, KXGFRABEEARE 14 34
H. 64 A B 12 4 7B U vy HoAE s AT 2 & B R e
YT BEBIL s MR FERA BB 6 1~ Al 44
FEBME A hir 2% o3 B R R DARBUE FRRV SR, Ak R W% 48
R B E (R Ui A T HEAR MG . SRR 2 Rt
2HBHERIGIHE LTI, &R BoRTEAR KU,
R R RIS 5 b 70%, (%58 e dil2 vh il 35 25 4%
il 51.4%; HEEGHGIERIEN K EENAE, KXG
FIZHBF TR [BMEARIRRE . 5 e RS R (4
AR RAE) KAR] BT rRg g fild, dkimEH
HE A A0 SR BER SR B R, R A BR P T B T

TS RME TP,

3.2 HEEFEMFsE bR

AW IR E T PVP RJEHERSRIEI TR T57%, LA
(vertebroplasty[Title]) AND collapse[Title] A4 ia] fF PubMed
HORS R 17 FAHDCSCER, (EHERR T 2 BRBIHRIE TS, R
R 13 FA L PVP RGBT & R oMo,

Kim % " 3oy b 12 BMEAR JE s A (percutaneous
kyphoplasty, PKP) 5 PVP JGHE(REFEAT L ANG L, 4550
R EE B A PEME (R B iR T ik B b, PKP A0 PVP Xt
P AN RE S 5 I BARIL,  HAR FE P (M i g A B
JRiRA THIR A AL, EIEfTPEME AR R R (HER I
BR) ANwlaBEfe, JUHR PKP JEHYERE; SCHIEE, WEE
A& PKP BREHLIE J5 H /K JE S M 22 5 A e, ARk
BT RMBLG, BIE 2 SRR B B35 A e = R AR
TEARTEAER 2 A ESRE ViR B 22 S e gt 8, ifi
Bt BT TR A R 22 S A L, B R AR ME R SR PR
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— ARG, AHIZH AR AL e R HE R B P R A2, Li
2 P21 1] R oy 1 FE A 0 SR 1L RIAYT I OVCF 3%, *
FH Logistic [ =155 5 55 #7187k A (4 T4 B PR AH e UK ]
=z, SRKICEHEE. PKPIRYT. (K& G /K JeE ST
FE A M P P SR PR A f B [N 35, Takahara %8 ™ % 46 22 5 4
PRI R BRI AT 50 M, 4 MR A A R T M A ER B 3
A 28, EEREoREE . AR E IR S ARG
MR SRR A SRR S Pk, He %5 ™ 48 (L5510 2 Fhvid kI8
S AR A 4 Bl BLEBSL AR RS AR &
INRRIFNAE S /N, PRy OVCF B3 1T PVP J5
B KR A, B R B 7K 4 A A5 H A oA TN P
a5 (MEMRIRPR) WA, TRITHERIE K TR it 2
EE B LR B A E S/ NI, B K JRHER T 4511
KR e, 5% P 1 Hou 25 ™ R 90 ¥ Pk 45 18
55, Wang % Ak PVP JEHECRER B0 R S HE(R 54058
A%, (EIGIT 1A, Nakashima 25 ™ @it & druO 951 4>
Hr ELAR i S B 16 A TR 5 e % 181 2 I AR BB RV 55
BiAA MR R MEME AR SR PRI F AR, 45 R Bonar e B &
FARWHRAE e R EE , AT E B I& F A &
R A P A SR M P 3. Sudo ZE T AURIFSE gk 15
TR,

3.3 23 LS RIA I IGE B UE RIS Sk

X ERIARGEAEAE G RIBA SR RS, AU f%
G0 5 R AR 38 7 TE RIS S 38 F 58 AR ™ 1%
2 R AR BB T 22 R TERI AN, Rt e ARSI &
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