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[Abstract] Objective To explore the effects of 3D printing digital technology- assisted modified
cross percutaneous vertebroplasty (PVP) on the spine-pelvic sagittal balance of patients with severe osteopo-
rotic vertebral compressive fracture (SOVCF). Methods The patients with SOVCF (166 cases) admitted to
Guanghua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine from March 2017 to
May 2020 were retrospectively analyzed, and according to the treatment protocol, the patients were divided
into modified PVP group (83 cases) and PVP group (83 cases). The effect of 3D printing digital technology-
assisted modified cross-PVP and its effect on the patient's spine-pelvic sagittal balance state were analyzed
by the contrast method. Results The operation time, puncture positioning time and times of fluoroscopy in
the modified PVP group were shorter than those in the PVP group (P<0.05); The total effective probability of
patients in the modified PVP group was greater than that in the PVP group (P<0.05). Compared with before
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operation, the VAS score and ODI score of the two groups decreased significantly 12 months after operation
(P<0.05). Compared with before operation, the JOA score of the two groups increased significantly 12 months
after operation (P<0.05); At 12 months after operation, compared with the PVP group, the TK, C7-S1SVA and
PT of the modified PVP group were smaller (P<0.05), and the SS was larger (P<0.05); At 12 months after oper-
ation, compared with the PVP group, the PF, PR, GH, VT and SF of the modified PVP group were all larger (P<
0.05), and the BP was smaller (P<0.05); The proportion of patients with a small amount of bone cement leak-
ing to the paracone and anterior cone in the modified PVP group was smaller than that in the PVP group (P<
0.05). Conclusions 3D printing digital technology assists the improvement of cross PVP in the treatment of
SOVCEF patients, which can shorten the operation and puncture positioning time, reduce the number of fluoros-

copy, significantly reduce pain, restore lumbar spine function well, significantly improve the spine-pelvic sag-

ittal balance and the quality of life, and reduce the probability of bone cement leakage.
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vertebral compression fracture; Spine-pelvic sagittal balance
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N 5 ARAETH EG, P<0.05



FAESEE R S RE R T24E 20234510 A 559% Z55H  ChinJ Geriatr Orthop Rehabil (Electronic Edition), October 2023, Vol.9, No.5 © 267 ¢

50 % 1) B YE KL 1S B o= 1 A8 S g b P A1
B BB TR H I 50% K A T HEM, 2K
T BB, OVCF K45, & S EUEH MK &
a8, 36 I B m R AR SR U R T A,
HET 51 R LA oL it D g 3 T B i B Thfe &R
BLAEE R, X B AR R AR R E R
OVCF 2 BE REFIG, BICREEE, 5 KE
HIEREEEEATE", BTG, KHENR 2
Iig B G RR, I R, 37 5] K& Fh It
RE » B2 DA R O 2 T+ =" OVCF KB
o, BEETHRAENMESEE . BATR
FEEHN, B UOR M B AT S R B T R AR
RALTE R K2 20%; [E AN 7R AN, BB R A A
3T JE FOAE B AT R AR RS A TR R AR i R

Priv g WMk L 4445, EN OB
1) K &, OVCF B & Bk 2 12 5 . K 2 3L
OVCF 3, i thBoNBREE , 2 800 B Mk X
A BRAME, AT R4, L2 AR P 5T
mE S, A B R E . BEENERRHEKE
3 e s A A . FARZIRYT OVCE B 1)
iR, KA PVP AR T HARBLENGIK Fw) 2
NH o T SOVCF &% T ™ E ks H 2t
AR DA HR B KRR TR R R AR IR
PN PVPIRITINAE SAER, fEBESA, B 3D 4T
BN E BRI 2 N, B A B R F PVP KRR T
SOVCF % . 3D T BN 5 AL a] 4 Bl 2= A 72 AR RiT i
FT W A BATAS T AR KUK s LE AR, 3D FT BRI nf A4
R, PRI L ER R 2 S .

4 DI RGN PEME IR I 2 B 3 B A - IR T T S B A  £9)

LL(® TK () C7-S1SVA(mm)
415 1% — — — — —
AHT Y NERVENSE] Nl RJG124H AHY R 124H
M EPVPA 83 46.37+6.19 50.59+4.51" 46.35+7.61 34.43+3.20" 6.69+1.26 3.67£0.89°
PVP4 83 46.32+6.10 50.13+5.54" 46.70+7.84 39.98+5.56" 6.52+1.12 431+1.05"
tH 0.052 0.587 0.292 7.882 0.919 4236
PiH 0.958 0.558 0.771 <0.001 0.36 <0.001
PI(®) PT(®) SS(
415 15155 — - — - - .
NG RE1210H AKHi RiE124H E N RJE12MH
MR PVPA 83 50.64+5.79 51.32+6.08 28.03+4.05 24.89+5.31" 23.80+0.64 24.30+0.88"
PVP 4 83 50.79+5.93 51.04+6.06 28.84+3.98 27.77+5.42 23.86+0.57 24.04+0.65
tH 0.165 0.297 1.3 3.458 0.638 2.165
PiE 0.869 0.767 0.196 0.001 0.524 0.032
e ROREARATAE G, P<0.05
=S HEEE UG AAEME R RS F P B AR E T LB (), k)
PF PR BP GH

415 %L — — " -

PN KRG 124 H A AT ARJG 124 A AHY RIE 121 H ¥ NI ENERVENE|
M EPVPA 19.37+7.65  45.46+11.21° 9314299  54.25+10.03°  22.07+#5.86  10.89+2.90°  28.21+8.14  65.7449.75
PVP 4 19.55+7.82  41.75+10.73 9.4243.04  51.18+£9.79° 22.64+6.01  11.9343.15" 28.47+8.56  62.78+9.23°
tH 0.15 2.178 0.235 1.996 0.619 2213 0.201 2.009
PfE 0.881 0.031 0.814 0.048 0.537 0.028 0.841 0.046

VT SF ER MH

R il - - - -

AHT ARG 124 H AR ARJE 1240 H N ARJG124H ARHT ARG 124H
MR PVP 4 25.98+5.10  41.23+7.53 27.65£8.11  63.40+7.52" 30.1745.89  32.06£6.26°  28.5145.74  44.89+17.30°
PVP 41 25.35+5.21 38.82+7.04° 27.96+8.20  61.04+7.38" 29.90+5.75  30.38+5.91 28.03+5.69  41.67+16.84"
tH 0.787 2.13 0.245 2.041 0.299 1.778 0.541 1.215
PfE 0.432 0.035 0.807 0.043 0.765 0.077 0.589 0.226

VE: RN 5 ARATA L, P<0.05



- 268 - hAEZE RS RS T

H 2023F10H 94 % 5W]  Chin J Geriatr Orthop Rehabil (Electronic Edition), October 2023, Vol.9, No.5

AT 5035 166 %) SOVCF £ 3, il % tb 2 #r
3D AT ERE PR A B et R 22 SUPVP HI7 288, S Hxt
SOVCF B - @ IR SRS 52 o AHE 5T
SRR, H5PVPAMLL, it B PVP 4 B F AR
() DA% 2l o S B[R] V2 3 i R, iR 2508, ¥R

ST AR R X — 45 E IS
AEHRL. SARFAHE, SR PVPAHEREARE 1241 H
(1) VAS ¥4 L S ODI P43 34 S 3 98/, JOA V71 i 3
WK R\KIDFTENE TR R X PVP IR
I 1 R PO Y 2 ek, A DD BB R e RS 12
NMH, 5 PVP AL, MR PVP H 3 1) TK. Co-
S\SVA.PT L K BP #4522 /IN, SS\PF.PR.GH. VT LA
S SF ¥R E R . RIZ 3D AT EPEC 7 HoR 4 Bl ekt
RAZ X PVP YT BB EAE-E B R T PR DA

AR ERSEEESGE. B MR PVP AR
m%m%%&%wmiﬁﬁmu%wmm%¢%ﬂ

MRZH . KU 3DFTEPELFH ARG Bh i R 22 X PVP iR
IT A AR K VEB IR

£k EPTR, 3D AT BV SRSl Bh el R A2 X PVP
1697 SOVCF [BH T M vl , m] i Z Ji i FAR LU EF
TR FE LI 8] e SEAN IS, R PR I e, A
HEMETH e R U, 535 DG JBE - s IR
PR LA AEAT R, A P E K TR BT

2 F x W

1 Weber A, Huysmans SMD, van Kuijk SMJ, et al. Effectiveness and
cost-effectiveness of dynamic bracing versus standard care alone in
patients suffering from osteoporotic vertebral compression fractures:
protocol for a multicentre, two- armed, parallel- group randomised
controlled trial with 12 months of follow-up [J]. BMJ Open, 2022, 12
(5): e054315.

2 Yonezawa Y, Yonezawa N, Kanazawa Y, et al. Revision balloon ky-
phoplasty and vertebra- pediculoplasty using cannulated screws for
osteoporotic vertebral fractures with cement dislodgement following
conventional balloon kyphoplasty [J]. J Neurointerv Surg, 2022, 14
(8): 844-846.

3 M, RE, AR, S5, B TTBRA Y A L 4 B AR R R R S
NG r%amn%mm;@% D], I 4 &, 2021, 37(10):
955-960.

4 Zhai GW, Li A, Liu BF, et al. A meta-analysis of the secondary frac-
tures for osteoporotic vertebral compression fractures after percutane-
ous vertebroplasty [J]. Medicine (Madr), 2021, 100(16): €25396.

5 Lou S, Shi X, Zhang X, et al. Percutaneous vertebroplasty versus
non-operative treatment for osteoporotic vertebral compression frac-

tures: a meta-analysis of randomized controlled trials [J]. Osteoporos

b, Bk, hE, %

CD]. P &E5FF4 5 R L E-F4E, 2023, 9(5): 263-268.

13

20

21

3D ATEF R F H AR BN 7L B R L PVP 3 & BB R HAS AR AR R 45 B A A A8

Int, 2019, 30(12): 2369-2380.
IR, A A, MOR, A ORI B BRI B 5 6k 70
AEAAR T AR YT I A O A8 AR A P 440 417 197 8 L[],
FrAE I R, 2021, 23(1): 20-26.

KN, TRERAI, PR A, 45, B KU oA 2 N
JEA 3T 28 B MEAR B AR ST 252 W [J]. rh AR S
2023, 28(5): 301-307.

TR LA, M A, A5 E B VEME A A8 B T AT 4 R AR A
TEAR G5 KB IR fE R R Z 40 b [7]. AR 44 &, 2022, 38(5):
396-400.

Barabas JI, Ghimessy AK, Rényi-Vamos F, et al. [Innovation in med-

J B b PEAE A
51l R 2% &,

icine: opportunities of 3D modeling and printing for perioperative
care of cardio and thoracic surgical patients. Experiences in Hunga-
ry] [J]. Orv Hetil, 2019, 160(50): 1967-1975.

TR, Wk S, ARFRE, 55, 3D FT ENBORAE NG 56 A5 2 45 e 1R
A AR E Al A RN A [J]. AR A AR 2, 2020, 19(7):
785-791.

TREDE, FAILR, TR, 55, 3D F AT EVHAR AL M M R B AL
H TR R > AT TE (D). AR A REEE 2, 2020, 18(4): 529-532,
546.

HEMG, PR, AL, 4 3D T BB TR RS B2 R M4
ARG T E B J‘v‘ifm& PEAE AR 45 B 3T IR IR R RBCR (D], R 2,
2019, 40(12): 1327-1331.

BERR, EHET, IR, 55 J:fJJJFJ’“ﬁXﬂHZMI‘fEHﬁiJJHﬁ(%Eﬁ%Z*E
ARG FAR B A 6 AR AR R R I R A AT (], o AR
2021, 24(14): 1752-1757.
BreuilV. Making sure the first osteoporotic fracture is also the last
[J]. J Bone Spine, 2020, 87(1): 9-11.
AbtahiS, BurdenAM, GeusensP, et al. The association of oral
bisphosphonate use with mortality risk following a major osteoporot-
ic fracture in the United Kingdom:Population-based cohort study [J].
J Am Med Dir Assoc, 2020, 21(6): 811-816.

W3, A ek, AT, A SR Wiltse N FEAE S ARAT P B D&
ZEHE AR A A D A VEME R R 46 3T 9T RO0EE (0],
BN IR &, 2021, 15(5): 526-530.

JU AR, MR R, BTSN T SRR O R AOAT AU e (3], Th E LA
BE2pgk A, 2021, 31(20): 1-5.

WU, BRIE, MRS RR, 45, i o RA PEME AR 3T AR SR LS AR
AR S TR S0 (3] ARy Sk AR &, 2022, 16(1):
108-112.

Svensson J, Ohlsson C, Karlsson MK, et al. Subclinical hyperthyroid-
ism is associated with increased risk of vertebral fractures in older
men [J]. Osteoporos Int, 2021, 32(11): 2257-2265.

Lee BG, Choi JH, Kim DY, et al. Risk factors for newly developed
osteoporotic vertebral compression fractures following treatment for
osteoporotic vertebral compression fractures [J]. Spine J, 2019, 19
(2): 301-305.

Yang EZ, Xu JG, Huang GZ, et al. Percutaneousvertebroplasty ver-
sus conservative treatment in aged patientswith acute osteoporotic
vertebral compression fractures:aprospective randomized controlled
clinical study [J]. Spine (Phila Pa 1976), 2016, 41(8): 653-660.

e 82 2023-01-27)

(RSt B2

& KR\ RS R R [/



