HREHISH T RGNS Vol.32,No.15
202448 H Orthopedic Journal of China Aug.2024

R -

28 SHEMIE AR Mimics BT 7K IR 7R R PG Y S
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(T ERI A R IERE, TTHERM 221006)

HE. [BRY] A Mimics AT A L HERBIEAR  (percutaneous vertebroplasty, PVP) JE B 7K RTRECR, R IHXT 2 fAE
RIE AR E X [FiE] BT 2021 4F 3 H—2022 4 12 A7EABEAT PVP JGI7 BB MG R VORE, A4 /K Je SR SR B
BEHRRECRAL (SRHER=20%) . "POREERA (10%<VRHER<20 %) . RIRECRA GREER<10%) 4% 40 BlEE, i =41
FARE . BV SGEBR TR, THHRVRECR SRIKBEVIIR IR AR SRR DG . [45R ] SR HCRE R HKIEEAR BER TR
BICRAAFMEIRECRAL [(7.51.1) ml vs (6.6+1.3) ml s (6.4+1.2) ml , P<0.001], FE3RECRALE/KIRTRHCER B& KT Pk R AKR R
2 [(22.4+1.5)% vs (14.8+2.4)% vs (8.2+1.0)% , P<0.001] o {RiVKECRA] U HITR B E LT hRECRA AR EL [ (%), 2 (5.0) vs
5 (12.5) vs 10 (25.0), P<0.001] . =ZHBFHARJG VAS & ODI PF4r34 20k (P<0.05), EoRBURMASS 14 VAS W4 /N T
PRHCR A FMRSRBCRAL [(1.7£0.7) vs (2.2+0.8) vs (2.320.5), P<0.001] o #1407 H, =HBEARIGHARRTG S . HEARTZ B L .
IR AY BERGE (P<0.05). RJG 1AERT, SoREERA K R AR 1 2% 5 35 K TARDRBOR AL [(23.122.1) mm vs
(22.2+3.1) mm vs (21.6£1.5) mm, P<0.001], = VRALFSZH B ORISR ATAEAA BT 2% 5 B L1 0 38R TRk R4 [(82.627.9)% vs (80.7+
4.9)% vs (77.0£5.0)%, P<0.001], PIPIAI MR, JRERS VAS R B E AL (.=-0.333, P<0.001), SHERRTZ R
(r=0.345, P<0.001) FHEARRTZ R (r=0.285, P=0.002) 2 WEFIEAC, [Zi] ABFFEH Mimics AR MIREER G, B
IR S ARG AR, RS BT8R,

KB Mimics, ZEMERBIEAR, HKIE, TRk
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Significance of Mimics software calculated bone cement distribution rate for evaluation of percutaneous vertebroplasty // L/
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Abstract: [Objective] To evaluate the significance of Mimics software calculated bone cement distribution rate (DR) for evaluation of
percutaneous vertebroplasty (PVP). [Methods] A retrospective study was conducted on the patients who received PVP in our hospital from
March 2021 to December 2022. According to the bone cement DR measured on the Mimics software, 40 patients with high distribution rate
(HDR) (DR=20%), 40 with medium diffusion rate (MDR) (10%<DR<20%) and 40 with low distribution rate (LDR) (DR<<10%) were selected
and enrolled into this study. Perioperative, follow—up and imaging data of the three groups were compared, and the paired correlation be-
tween DR and clinical and imaging data at the last follow—up was analyzed. [Results] The HDR cohort proved significantly greater than the
MDR and LDR cohorts in terms of bone cement injection volume [(7.5£1.1) ml vs (6.6+1.3) ml vs (6.4+1.2) ml, P<0.001], and the bone ce-
ment diffusion [(22.4£1.5)% vs (14.8+2.4)% vs (8.2+1.0)%, P<0.001]. However, the HDR cohort was significantly less than the MDR and
LDR cohorts in the secondary fracture occurrence [case (%), 2 (5.0) vs 5 (12.5) vs 10 (25.0), P<0.001]. The VAS and ODI scores significantly
decreased with time in all three groups (P<0.05), and the VAS score in the HDR group was significantly lower than those in the MDR group
and LDR group at | year after surgery [(1.7£0.7) vs (2.2+0.8) vs (2.3£0.5), P<0.001]. As for imaging, the vertebral anterior margin height, ver-
tebral anterior margin height ratio, and local kyphotic angle significantly improved in all three groups postoperatively compared with those
preoperatively (P<0.05). At 1 year after surgery, the vertebral anterior margin he. ~ “ight in HDR and MDR groups was significantly highe
r thanthat in LDR group [(23.1£2.1) mm vs (22.2+3.1) mm vs (21.6£1.5) mm, P<0.001], while the vertebral anterior margin height ratio in th
e HDRand MDR groups was significantly higher than that in the LDR group [(82.6+7.9)% vs (80.7+4.9)% vs (77.0£5.0)%, P<0.001]. As re
sults ofpaired correlation analysis, the DR was a significant negative correlated with VAS score (r=—0.333, P<0.001), while positively cor

related

DOI:10.20184/j.cnki.Issn1005-8478.100492
ABEETE N i SRR H (i : KC22204)
EB R 24, BAL B, BEFE 7 1 SRR, R FEH ) xuzhoulih@126.com
1359



H32EH 15
20244F 8 H

T LSRR S
Orthopedic Journal of China

Vol.32,No.15
Aug.2024

with the height of the anterior vertebral margin (r=0.345, P<0.001) and vertebral anterior margin height (r=0.285, P=0.002). [Conclusion]|

In this study, the higher the distribution rate calculated by Mimics software, the better the clinical and imaging results of patients, and the

lower the postoperative secondary fracture rate.

Key words: Mimics software, percutaneous vertebroplasty, bone cement, distribution rate
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P 45 5 T (osteoporotic vertebral compression frac-
ture, OVCF) "' 2 iz MEAR BE AR (percutaneous verte-
broplasty, PVP) J&iAY7 OVCF AR ', REus
IR, P R AR TR B, L TR AR AR B
W, Bk FAEmOE R &4, ) iz n Tl
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BYRUS: 7, JF S BRI ES S sl Y B, e
BN E K Ve R B AR O, XF PVP SR YT RCR
A —ERITANER]

PATEXE T8 K U8 4341 14 73 Al 2 Ak 48 X 2k 8
& CT HEATRY 1 ™, (EALRE N —ZE-F- T80 A B 7K e 23
A OL, Jo N = 4EFA EWERA 1 % . Mimics 4K/ 02
— AT LA 3 CT 5 MRI A5 P52 R = 2k 3 A 4K
1, ATRLHERA TG AR A AT A A B K P A A
G3A, O PVP RS ERAE T EEE R Y HEDY T
Mimics FAFIHH A K IR TR0 407E PVP iRJ7 OVCF
ARG R SCIFFEIE A b o AT SE 3 3 ) ] Mimics
AT PVP RS BRI SRR XT OVCF ST
H, HF PVP ARG IR HCR 51l RS 7RI A A,
HEPR OB A 1 e AR BEPP AR, LSS TR
JERL, BRARERIT A I G BEAT 22 7 4H

1 #RETE

L1 A SHEBRRE

DIABRUE: (1) MaEHES T B it B4 (1]
la, 1b); (2) MRI I @/nHEMR T2 ARG & s 5
T1 IIAEGAR G 5 . B PR E (STIR) EHE &
555 (3) MEMES % NRE X Wik 34 (E
<-2.5; (4) L PVPFRHE,

Hebrbrie: (1) PORMEARASSESE, ARERCA Rl
MR (2) o B D DR P ME AR B AT, a0
L R . NETE . A, (3) RIFERERMS
W EE; (4) TERUHHBERNEE.
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[l 43 AT 2021 4F 3 H—2022 4% 12 Hi2Wih
OVCF Jf-H232 PVP iRY7 H WG IR BERE, M 776 Hi
HEAR L ARG T B ThIERF A AR B, AR
P 7K VELEMER SR ECR A3 R B R HICR A . kR
HARERECRA, PR LS R A R — 2 P b
BLPkIE 40 1], Ft 120 BB E AR . = EH
AR MRS, BMIL SRR, AR B A IR K
W DRI 1 25 S B TS24 38 3L (P>0.05) . ARHF5E 15
FIEFEACHEZ: e (5 . XZKWITZYY-AF-
023/02.0), FrA B BIANE R
1.3 FARIk

AT ERE R AR FAR I, thE— RS AR
PRI BEAE SERG . SREIRME, SR 2%, B AE 4
HHe, Ui T FARIRNEM AL, DR HEA DI 2
fi. SRE, T GIEE X AL E NS, LSS
FRERIRT IS LA, X ZR G (RS 57 MG L s
HESARXTRR, MO EG L HES ARES) . 280507
FRUMMES AR BSM B, ARG HIE SR, T
PL0.5% M| 2R KRR . ZEZEfil R, AT
PGB L 22 il Jr 1), B8R BIMER IR 2R 2 3
mm. SRGIRUOICE S22 . Pk FEMTAESE, /M
HAE AR H LN IA TR H BE  (polymethyl methacrylate,
PMMA) H7KIR, FEHMEREE KRR KT X 2k
BT, WA KSR AT HEARTT 2/3 F8 3 I 1k
Wk FrE K UEBERE SR B, Rk
MGG . FARIE 2h 24 RFRFE T HATE.
i BETETFARIGHEZ T HUs RBANAYT
1.4 MRS

HRVETRECR S . AR Mimics #4F11
AR UCTRER BN, Bk IR EeR =5 7K
TESREARTL / UiHEARAL (] 1e~16) o HRAEH K IETREL
R RE D RRECRA ORECR <10%) . iR
R4 (10%<IRECE<20%) FEIRECRA (REE=
20%) o

TESEFE AR, AFEFAREE . ARriEix
B HKIREAR . HKRBIE. HKRBTRECR . R
Je Fib R B B) L AR B B 8] SR FH A IR A B A UL 43
(visual analogue scale, VAS) . DIRERERFFEEL (Oswes-
try disability index, ODI) 5 — VK54 K SBAE - HT 1% il
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PEOTIRIRASCR . ATRAGK A, ICROMERT S | A
PR RE AR RIS A o EACHIT 2 i BE 5 SO B3
HEMAE X 2R M AOMER AT A 5 12 o MEMR AT Z% 55
JEE He S BT A G -5 bR A SR MEA R g 2 -4
(ER LA SR o f 2 B T HEIR B9 S ™ Cobb £,
RI-E P HEMR Y 2 5 T 2R [ B A

1.5 Giteehk

Wi ] SPSS 25.0 B T gt 2 e o b, e g
PLx+s Fon, BORMERIES R, SRAREE T 250
B, ISR LSD ¥ . THERWERER A X Kk .
HKIRECR G AR KB VAS, ODI FEAR TR T
Pearson FXA3HT. P<0.05 WZERAGITE X,

® el . ©

B 1. BELt:, 75 %, la, 1b: REG X &R SR RE8E M AA 21°, HERRTZGRE N 71.0%; lc, 1d: EHEREHAARL e,
1f: FEAEOKIRIARTE, 5B KRR IR N 22.5%; g, 1h: RJG 1 4KV X &R R GHERERE M 110, HEARTZ: 1 ol

82.0%,

Figure 1. A 75-year—old female. la, 1b: Preoperative X-rays showing local kyphotic angle of 21° at the injured vertebra, and anterior ver-
tebral body height ratio of 71.0%; 1¢, 1d: Reconstructed vertebral body volume; le, 1f: Reconstructed bone cement volume, the bone ce-
ment dispersion rate was calculated as 22.5%; 1g, 1h: X-rays 1-year follow—up showed local kyphotic angle of 11° at the injured verte-

bra, and anterior vertebral body height ratio of 82.0%.

2.1 FEFARMR
“HEERTFARBTR R LR 1, —dHEEAR
o AR B ORI R SR ER . kB
U AR5 BN T AR Bt 18] i 22 Rt ToGe 2 25
(P>0.05) . moRECRALEKIEEA &R B E K TR
BORAARIRECRA (P<0.05) . FREERA 5%
HORA Z M 2R G #E L (P>0.05) . =RHEeE
20 H 7K U R A B 2 KT R IR RN IR R R A
(P<0.05), "PoREcR4h B3 K FIRREERA (P<

0.05).
2.2 BEVIFHA

A B AR VAR BBV, 4B M4
B 2, FRECRA R E IR B E KT ok
FRAMLTREA (P<0.05), TPOREBCRAE SMIIRECR
HZ RG2S (P>0.05). =4 A8 HEE
WRER TG IHFE X (P>0.05)., SA[MHEL, =
HEFEARE 1d XARJG 14EH VAS K& ODI #4344
EW P (P<0.05), mRECRAARE 14 VAS W45
BN TARRECRA (P<0.05) . oAt AH B i ] A5,
=4[] VAS, ODI W42 R gt #E X (P>
0.05) .
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* 1. ZHBE—RIBFEFARBAZRILE
Table 1. Comparison of general and perioperative data between the three groups

£z FRECRAL (n=40) ThyRHCRA (n=40) RTRIBCRA (n=40) PAd
AR (%, X xs) 74.3£5.7 72.8+5.0 73.6+4.8 0.155
PRSI (191, /) 29/11 24/16 28/12 0.450
BMI (kg/m?, X +s) 26.9+3.7 28.1+4.1 27.2+4.5 0.367
RILE (B, 4 /75) 11/29 9/31 7/33 0.564
HESRIG (191, A1/0) 8/32 7/33 8/32 0.948
B (11, N Bk ) 20/20 21/19 18/22 0.792
SRR (d, X +s) 6.7+4.9 8.2+5.9 6.8+6.1 0.967
ZRHE A (R, & +9) 3.5+1.7 3.7+1.5 3.9+1.8 0.646
FARBH (min, % +s5) 37.946.7 35.7+5.6 35.1£5.9 0.104
BB (K, % +5) 22.6+4.4 22.8+5.6 21.5+4.0 0.409
BIKYEIR (ml, % +5) 7.5%1.1 6.6x1.3 6.4x1.2 <0.001
BKIEE I [ (%)] 4(10.0) 2(5.0) 2(5.0) 0.585
HIKITVREE (%, 7 +5) 22.4%1.5 14.8+2.4 8.2+1.0 <0.001
ARG EMAREFHE] (h, % +s) 6.743.6 6.842.4 5.543.1 0.119
FEBEIF ] (d, & ) 2.7+1.8 2.4+1.5 2.2+1.3 0.293
F2. ZHBERIHRRMLILR
Table 2. Comparison of follow—up data among three groups of patients

Ei=(7y P H] £ HIRCRE (n=40) HORECRA (n=40) IRIRHCRLE (n=40) PAH
ZUCHEAT [ (%)] 2 (5.0) 5(12.5) 10 (25.0) 0.035
LBHEEAT (61 (%)) 4(10.0) 4(10.0) 3(7.5) 0.905
VAS P43 (47, & ) Al 7.1+0.8 7.3+1.1 7.2+1.1 0.653
ARJF 1d 2.340.5 2.0+0.8 2.1£1.0 0.132
ARJE 14 1.740.7 22+0.8 2.3%0.5 <0.001

P1H <0.001 <0.001 <0.001
ODI ¥¥-43 (%, X +s) NI} 63.7+8.7 62.3+10.7 63.9+10.7 0.743
KJF 1d 19.6+4.3 18.9+4.2 19.9+4.9 0.588
ARG 14E 17.2+4.6 18.3+4.1 18.9+4.6 0.260

P{A <0.001 <0.001 <0.001

2.3 ARV

S BE GRS R R 3, ST, R
Ja 1d BARJG 14, —dUEEHRTT G B . MERRT
e L BRI (P<0.05), REE Nt BE
BN (P<0.05) (&l 1g, 1h) o RETAARSE 1d, =41
HEVR TG 2% 3 BE A 22 S BG4 X (P>0.05), KA
LAERT, R HICR A S VR i 2 MEAAR T 2% o JE 3
KFARRECRA (P<0.05) . =L ARBIHEARRTZ = %
L 2R TG 222 X (P>0.05), FEARJE 1d
o R IR 2 ME AT 2% R B L 2 R TR R R A
(P<0.05), AJF 1AERE, rhoRECRA R SRR 4
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PR 25 5 3 E 38 0 3 K PIRORHCR AL (P<0.05) . #H
NEFFRL, 4R R v A i 25 R B e g 2 X
(P>0.05).
2.4 SRR AR BTG R RN SZ AR 5ERE Y PR 9 AH OC
Bl

Mimic BB K IR TR ECR 5 R R B 5 A1
RAPHTAE R IR 4. SRHEGES ODI A=y &R 5 ™ A TG
FMENE, (P>0.05). IREURYS VAS P55 2 i 7
I (r=-0.333, P<0.001), SHERATZ S B (=
0.345, P<0.001) . HEARHATZ & B2 (7=0.285, P=0.002)
IR
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R3 ZHBERGNEER (rs) SRR
Table 3. Comparison of imaging data among three groups of patients ( ¥ +s)

Ei=t2D P I FRECRAL (n=40) FPERECRA] (n=40) TRVRECRAL (n=40) P
HEMTHTZ 55 (mm) A 19.5+1.8 18.8+2.7 19.8+2.3 0.121
ARG 1d 23.5+£2.5 22.6+2.4 22.4+2.0 0.069
NERES 23.1+2.1 22.2+3.1 21.6x1.5 0.006

P{E <0.001 <0.001 <0.001
MEPRHTZR =2 L (%) AT 70.4+11.5 69.5+£12.0 70.9+£12.2 0.871
y NERN 83.5+8.2 81.9+5.1 79.0+7.0 0.015
AR 14E 82.6+7.9 80.7+4.9 77.0£5.0 <0.001

PA{E <0.001 <0.001 <0.001
JEIE A (°) AR 15.8+4.5 15.9+54 17.0+5.9 0.519
RfF 1d 9.1£2.6 9.1£2.5 8.2+3.1 0.236
AJE 14F 9.8+2.3 9.6+2.2 9.1+3.6 0.560

P{H <0.001 <0.001 <0.001

& 4. Mimic BKRIREES R RBEHHRIEX S
Table 4. Correlation analysis between Mimic bone cement

dispersion rate and last follow—up data

£zt rfE PE

VAS #453 -0.333 <0.001

ODI W43 -0.155 0.091

MEAR T2 1 2 0.285 0.002

HEVR FT 2% 0 32 L 0.345 <0.001

JRiFRJE 0.078 0.400
3 %W i

PVP il i 5/ N BN 2 i T R E RO REIR, IR
I7 OB R PR HE AR AT Iz Al R AR T i
PVP G975 H KR I A A2 5 2N Y
KER, B5FKEMSMABRRKACRE P, IFH,
2 KR, SNSRI ), SN
HPTHIREE 7 BRI AERER N 14 5347 32 21 B /K
R BEEMGEREAREZRER A Em T A
FERW], BIKVTEHEMR N 20 A 5T PVP (I PRASCR A
BB Y R RE, “H” BRI A T
ERWCIRDE: ik = o) S1LAST i XEN /N DR = diNE P LI AN 1
= Z WSS, Wb —FZ R R, kAt
IR . B, B K UE B L BR B O 50~100 Pas fiy
£, BRSO VRO o AR AR RN
A, T RAE KA, HKIETRECRE
ST e o N [ R 7S 7 N < e N AN (T 2 e
HEVR R0 B 7K e FTHEAAR A S s T AR iR, 1%

GE I RS ARG ARME LUER A A TR, 6E
8 Mimics FAFSR KT I HIIRE, AAAT LIXTHE
PRI R E KRB SR T = 4ENEE, RENSSZBIXTH KT8
TEARER, FET A KRR AR FEURI R AR
AR Y
PVP RJ5, MR VAS PF43H1 ODI K MEIAR R
R MR R RN R e o A R A
Ho B, FESMRARMFER, PVP X TIRE
HEMRRTZR R | W7 1E S5 I RO A SR A Pl
WAEY . WK UERENS 7 KHL, KRB A R AT
M SCHEVERT, A B T By 1k P 388 B sl kAR
Pr 2, PVP ARG, B /KIERIAFTE T] BE 214 &R U A
) S LA ST, AR AR R AR 285, DT Jin&h
HEEF T LB ATAE PR T B RS 2 ARBFgE R, &
ECRAE KR T L, A TRRECR, (HIRAR
BEIMARHER TR . AR, EK TR AR AN AR
BB, T2 5 B B, ANIFSE HP Rk
U BE TR BT R AR TR R EOR AL
OVCF B i T8 R, HFaKeik
RE B EVER, FTLIEARIS 1 4ERT, ARSRECRAL
AT 2% i AR AT 2% JE EL 35 B A T h ok iR
HREIRECRA . AR, KT B i
AR T B0 PVP 5 ME R TR R 48 (1) 512 KRS
£ Lk, BRI s TR ECE PVP FAR PR
B, MR, RIGHERE A IO A—E & SRR
FERBE DI RERERS . A7 R R AR = B e s, )
SRAEHS IR FE RAFMAETR i, ODII&AT B3, 4R
1M, MEARFR 46 0] BE S8 — R BT AU A I &
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