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Abstract: Objective To study the surgical technique of bilateral expandable titanium spine implantation for prevention of re-fracture after osteoporotic
compression fracture in the elderly. Methods In this study, 200 cases of elderly patients with osteoporotic compression fracture were selected and
divided into two groups on average. Among them, patients in the experimental group received bilateral expansion of titanium spine after fracture
surgery, while patients in the control group did not take this measure. The secondary fracture situation, VAS score, lumbar vertebral bone density
change 1 week after surgery and 1-2 years after surgery, as well as the specific quality of life scale score change before and after treatment were
compared and observed respectively. Meanwhile, risk factors of recurrent fracture in patients with osteoporotic fracture were analyzed. Results
There were significant differences between the two groups in secondary fracture, lumbar vertebral bone density at 1 and 2 years after surgery,
and specific quality of life scale score after treatment (P<0.01), while there were no significant differences between lumbar vertebral bone density
at 1 week after surgery and secondary fracture at 5-12 weeks after surgery (P>0.05).BMI (>24 and <24), age, VAS score and Barthel score were
the main risk factors for recurrent fractures in patients with osteoporotic fractures. The rate of recurrent fractures was relatively high at BMI>24,
and the average age of patients with recurrent fractures was (72.3943.12). VAS score was relatively high, while Barthel score was relatively low.
Conclusion Bilateral inflatable titanium spine implantation for prevention of re-fracture after osteoporotic compression fracture in the elderly is
worthy of extensive clinical promotion.

Keywords: Bilateral Expandable Titanium Spines; Osteoporosis in Old Age; Compression Fracture; Broken Again

B REMAE (osteoporosis)fEA—FE8E&ERK, HFXERM
HBRBEEAKEN, AREHEIILER"Y, EMZBES X
FEEAN, BUSOE U LBHHNLUEEARAEE, RARKA
BRTRARES. B TEM, RREREETEH, HIE
Bil, EEBRBNEERSITESFREESRNALESRS
HREANEL, I1GER_E 2 RN BT BB Sk RN\ A T b £
EERGMEERSITESRAGEESN", Eit, FRXKE
20062 ESHREMMEESINEE, HPHSBEESIRER
RN AT B sk k, SHRBANBERRINE, MREE
REFER. VASES. RELAMARGI2EBHESBETIL
RAFHEHEMEEREERTINTL, ANINEREEL
BITBZIREE, M5 N B B R SRARAE N S8 17 TR & B
R M ST ST R BB SINHATITN, HEEBAI
BRIATT £ E B BRI ERIS AR HA,

1 ENEAE

1.1 — &Rl EF201556 85201968 Fiih O ERMGAR
2000/ BRI ESEEITEE, HPEMEESIN, LtEE
11741, FrEBEEIHEAFANET, BEFRNMEIE—MRE
P REESTRITERNX. BLERBETYSN2AH, HivASR
BEEFAREBNNAEKKBREN AT B AGESITNAE,
XPHRLA B EARGRIEEN AT iaM. BERRIGRERIRL
HRIZIESHAIAN, MARE—REIRTI(E/Z. Eig.
BMIIE#. BRETE. REVASIES LUKARBIODITIEEIEER) B
BATFER(P>0.05), AEEATFEN, AJUHTEEEX
FEHRBYNRE
1.2 A% BEXRBUREMIFEEHEST, FAREN1%HNFIZF
RAFFEATERRAESFTRIFTEH, HmATKH, 0
SIRHN, EUSEIEARLZEIA], FRY KkFHHU K ASH,
BRI BB EARRE Y SKESHENIBE, RENN AT EAKATRE NER
fil, LY KEFHEIBERISHOANFIRE, FATREEYINE
BEIPNTEAE TR, BEIREIER, HIENE ML,

(5—1FE] SR, &, XE, FTERARAAE: 2i2eHIML. E-mail: sil728637@163.com

(@AEE] a2

-1



FORREE 2023F48 $30% 5§ 441 S5165H

1.3 MAEAR A%

1.3.1 RAREZXBEANL O HRABEELZI SRR
WEEBEEFEEIASTE, RERL2B9ZENR AT B KK
", WRABEEZIERAMNEEREEITEEITARTRER
BAME, EFABENS~12/E. 0.5~1FURARGE2ED iR
EBXUABITNEER, HITWLLEDH.

1.3.2 MABBVASH DB AW LE 24 RNABEELIERR
WEEBEEFEEITAGTE, RRL2BY7EENR AT B KK
", NIRABEELIERBIAEERETEBITAETRERE
RIS, FHERGEENBIFRERERIURVASIFS, H
RVASIEDRERE D NI0ONER, WHEM, RRERNFR
EA—1EE, FEN0Z, RIERN1057

133 MAREARIANAFI2EREESBELRD T H{50AE
BEAZIBRRMNEESESITEBIIALTE, RRL2WGE
AT AR, YRABREFTLEIERAREESRSS T
BIFANGT RERBAME, EREANGNIE. RE1IFENAG
2EEIFRENEMNNE BEBESEE,

134 BRI BITREARB X BINERERD T DS 5R
WEBTBERGBAEITHEMRERBMIEE. FiR. VASITDL
KBarthelit}), HrBartheiT 4680 B EEERNRE IR 72 AL
R. A, Z=1FE, SHD>600RHAR, RBBEFEEY
RERERS, 1BREMEIRIISTRNERD) BEESR, MEIRARERNFES
DEE; SO N60~41DEFIETAT, REABERTEINEERRS,

A BRETINEELB AR, YTH<40DRE, X
BAREEEERER, ASHDAEEEEMmIReE=R"

135 MAREATIEREETREERTOR BESYFH
BRE1MNA. 3B M BT AT B AT AR HERE. 5
R IREE., RS, REERINVFERAIN RS LU R %
R LR B AT EEAR

1.4 it A% AHRRMASPSS20.04 5 4; HEELA
(x *s)Fm, AELKRAMIERRE; AR %)RR,
BIRILLIRR X 2047 ; P<0.05RAXRERERITEEN,

24 B

2.1 RABE-—RBFEAMNLESN FRABEZRERER
EARROS-1FEURARG2EEHEARITEER(P<0.01), EARE
5~12@ RIS FER(P>0.05), HFiXKABEEAFS~12
A. 0.5~1FUNAE2EFHI BT RAST, KA
M AT B AR KRB N BT T E E B R ERE B ITE BT ARG
BETNFAUREE, WK

2.2 MABEVASHO B RN LA RAREBINASHE
PUIRVASITER BB HKITEER (P<0.01), HPRKRABRENS
FRA RIAVASIESD £ 319(12.79+2.56)%1(0.98+0.03), 3¢
BABENBITERERBFVASES M5B (15.16+1.19)f
(1.24+0.19), W3,

=1 RABRE—RBEN O
A3 B/ S BMIFEK BEETE AMVASTSH(EL-E3) AAIODIIAEEH
1R 304A (n=100) 45/55 72.55+4.34 27.09%2.09 -3.77+0.87 7.441+1.24 30.19%5.47
STHRLA (n=100) 43/57 74.78%6.99 26.57%+3.09 -2.99+0.12 7.691+2.98 30.44%2.09
tE 3.981 2.446 2.564 2.897 3.112 5.112
P& 0.123 0.231 0.147 0.098 0.074 0.131
R RABE_REBFERARNE S
A3 B B
RES-12E  AREOS-1E  RERE FiE Pl
RIGA 100 10.16%+0.35 8.24+1.11 2.58+0.69 22.569 0.001
STHRLH 100 10.78*+1.12 9.261+1.26 4.36x0.29 18.336 0.001
tE 5.569 -10.364 -16.996 -
P& 0.012 0.003 0.001
&3 MABEVASIFS RRR H DH 23 MABRERBIRANRGI2EERBEBELBRAT &4A
bl 2 CERSCLNOES) VASTZ BERBIFMFEH#HESRELREYIBERITEER(P<0.01),
w3 100 12.79£2.56 0.98£0.03 MEAGIAZEMEAREE(P<0.05), ERAKABREEAR
WRA 100 15.16£1.19 1.24%0.19 GlE. REIEMENEHRSZEST7(0.68£0.06).
tfE 10.412 -12.125 (0.73£0.01)(0.78+0.04), NBABEHN SR
PlE 0.006 0.002 (0.62£0.12). (0.70+0.02)#1(0.74%0.02), WK4. E3,
FRAREABERBLIANREI2FEFERSBELRO T
T T BEEEE
RELA RE1E R F&E P&
gzl 100 0.68+0.06 0.73%+0.01 0.78+0.04 19.365 0.002
STERLH 100 0.621+0.12 0.70%+0.02 0.74%0.02 22.246 0.001
tE 6.204 10.589 8.256 -
P& 0.044 0.006 0.001
RS BRBREETEEREELABITNEREARSH
2.4 BRENEBITEEREBABTNERAR2 T 8 BEX BxREH KBREH t/x8 P
BB BERAEELBFNEREZTEGIEBMI(>241  BM >24 (85.26+3.59)% (14.74%£2.39)%  6.256  0.002
<24)\ FE. VASimﬁj\ﬂ]Bartheli?ﬁ, B FRAREHERGER <24 (12.38%4.47)% (87.62x5.56)%  5.336 0.001
BREFYIXER(P<0.01), EFYBMI>248Y, BABITRENIKR &R 72.39%3.12 65.69%2.11 6.546  0.003
5, BEREEREITNEETYER 7(72.3913.12), VASIES  VASIESH 6.12%1.11 3.85+0.98 8.478  0.001
7{@5@?&%, ﬁ'ﬁBarthelﬁﬁMH{E{;, K5, Barthelit4% 69.6515.24 73.5914.49 7.559 0.001

72 -




JOURNAL OF RARE AND UNCOMMON DISEASES, APR. 2023 ,Vol.30, No.4, Total No.165

25 RASERTARRREECRERRITSHER MAS
ERFRUEFREERTO(AEEE. ¥MEE. 43, REH
RIEXBNINEE. BFNAXNEENLSD)ERTHAEER
(P>0.05), EARITFBENERITFER(P<0.01), HIEABERFZ

33
BREMREEINEBB R URETRE S, B

UARETFHMEM L, BERAEMEBSHABRUBSHNES B

FRAHIERREE X, FEREERRREZRRT AT, BN

MEFREERITHIRNEBAMR, MEATHELEK, XNAE ERRAETE. EER, AREA, EEEEERNBSTERER
ERSUEEREERTHRMRIXRARE, TK6. {7, BFBRENKSE, EEBRAMEERSITESRA
F6 MABREATHEREEEERERRITILR
A7) n HEE FIE HEMEE BiTEE B9
ATl XA 50 38.84+2.12 51.12%2.06 14.02%+1.58 11.12%0.68 115.47%3.56

HIAE 50 39.14£2.15 50.64£2.09 15.18%+1.66 10.6910.75 114.38+4.58

tfa 1.204 1.589 1.369 1.884 1.097

P& 0.774 0.126 0.235 0.223 0.325
4&6

A7) n HERE FE HEMmEE BIFEE 29
BTE XERA 50 36.25+3.21 48.05+2.12 13.02%+1.58 10.12%0.68 111.12%3.56

WA 50 30.36+4.12 43.21£2.36 10.98+1.66 7.14£0.75 99.56+4.58

tfa 6.564 9.213 12.365 11.246 10.026

P& 0.002 0.003 0.001 0.002 0.001

®

@

5] 2

Bl H AR AR ROt et F 4T . P2 B TEME MR B BN A M JE 48 M B 37 R AT AR R CT
H. BE3 ZAERMET TSRS IIMRIE. B3 HieTR E2B: AR,

EEENBEERENFRESZ—, AEEANETHRTIRAN
BEY, IGRELRTRRIZRENEE, RIENNET A sk
SRR B R, A, ARBEII2005EES
REFAEER ST B ENS D BETSINERGIEN BT A
W, B—EoBENRRENZIEH, DI EMREE ZRSHE
e VASIED. ARB1IEMAGLI-EE#SBETL U ATHE
BEUHEEREERTS TN, ANDHEREMESITEERE
BABIFNRBMRER, WREKRRIENNBEEESBEEL
RAFERENHEERESRITNIRS, BMIEH. F#8. VAS
ESFBarthe TS 2B REM MBI EEREELBINNIERK
EZ, AHZIEIERR 7 Y AT B R SABRIE O SaIT L B\ B R
BEBR NI REINNR S, RERFNETEN. Eit,
IR AT 25 B REME EE BT B A BB SRR
t, AILCEAIEI AR N AT #TERE, B NFEARMELL
R EBENYIKERRE, LUBRERENTIATRINE, |
EitE, SMETE AR SR N\ T b E B R E ST S
FARGES, EEIRHRTZH,
NFEEFRETHEERN, AFEASHERLIA".
w2V N RUREMSARSENEFRSYREMBEFREMR

BER, REBETINEHELEER SRS RE[18-20], It
5, WFBHEENEBSINAEESN, LHNZENRHNLY
BB RERIAT Y,

5 EFOR, HESZHENS AN FATEES RN EESE
BIFEERAEANIER. EATIRTRETEERNKREE
NG MR T AR B S Rt , (R L S AT B ik Sk AR AE N
TR ESREN Y EESITESITACESITAEREEE
BN,

2E

[1]Tan H Y,Wang L M, Zhao L,et al.A prospecive study of percutaneous vertebroplasty
for chronic painful osteoporotic vertebral compression fracture[J].Pain Res
Manag, 2015, 12: 8-11.

[2]Nieuwenhui jse M J, van Rijswijk C S,van Erkel A R,et al.The intravertebral cleft in
painful long-standing osteoporotic vertebral compression fractures treated with
percutaneous vertebroplasty:diagnostic assessment and clinical significancel[J].
Spine, 2012, 37 (11): 974-981.

[3]Mccarthy J,Davis A.Diagnosis and management of vertebral compression fractures[J].
Am Fam Physician, 2016, 94 (1) : 44-50.

[4]Sun K, Liu Y,Peng H,et al.A comparative study of high-viscosity cement percutaneous
vertebroplasty vs. low-viscosity cement percutaneous kyphoplasty for treatment of
osteoporotic vertebral compression fractures[J].J Huazhong Univ Sci Technolog
Med Sci. 2016, 36 (3): 389-394.

- 73



FORREE 2023F48 $30% 5§ 441 S5165H

[5S]Wang C H,Ma J Z, Zhang C C,et al.Comparison of high-viscosity cement vertebroplasty
and balloon kyphoplasty for the treatment of osteoporotic vertebral compression
fractures [J]. Pain Physician, 2015, 18 (2): 187-194.

[6]Sun Z Y,Li X F,Zhao H,et al.Percutaneous balloon kyphoplasty in treatment of
painful osteoporotic occult vertebral fracture:A retrospective study of 89
cases [J].Med Sci Monit, 2017, 23: 1682-1690.

[7]1Bornemann R, Jansen T R,Kabir K,et al.Comparison of radio frequency-targeted
vertebral augmentation with balloon kyphoplasty for the treatment of vertebral
compression fractures: 2-year results[J].Clin Spine Surg, 2017, 30 (3): 247-251.

[8]Edidin A A,Ong K L,Lau E,et al.Morbidity and mortality after vertebral
fractures: comparison of vertebral augmentation and nonoperative management in
the medicare population [J].Spine, 2015, 40: 1228-1241.

[9]Xu Z,Hao D,He L,et al.An assessment system for evaluating the severity of
thoracolumbar osteoporotic fracture and its clinical application: A retrospective
study of 381 cases[J].Clin Neurol Neurosurg. 2015, 139: 70-75.

[10]Xu Z,He B,Liu T,et al.Evaluation of reliability of thoracolumbar
osteoporotic vertebral compression fracture severity score system [J].Chin J
Trauma. 2016, 32: 772-776.

[11]Zhai W,Jia Y,Wang J,et al.The clinical effect of percutaneous kyphoplasty for
the treatment of multiple osteoporotic vertebral compression fractures and the
prevention of new vertebral fractures[J].Int J Clin Exp Med. 2015, 8: 13473-13481.

[12]Yan L,Jiang R,He B,et al.A comparison between unilateral transverse process—
pedicle and bilateral puncture techniques in percutaneous kyphoplastyl[J].
Spine. 2014, 39: B19-B26.

[13]Cheng X,Long H Q,Xu J H,et al.Comparison of unilateral versus bilateral
percuaneous kyphoplasty for the treatment of patients with osteoporosis
vertebral compression fracture (OVCF):A systematic review and meta-analysis [J].
Eur Spine 7, 2016, 25: 3439-3449.

[14]Wasfie T, Jackson A,Brock C,et al.Does a fracture liaison service program
minimize recurrent fragility fractures in the elderly with osteoporotic
vertebral compression fractures?[J].Am J Surg, 2018, 217: 557-560.

[15]Lee B G,Choi J H,Kim D Y,et al.Risk factors for newly developed osteoporotic
vertebral compression fractures following treatment for osteoporotic vertebral
compression fractures[J]. Spine T, 2018, 19: 301-305.

[16]Yu W B,Jiang X B,Liang D,et al.Risk factors and score for recollapse of the
augmented vertebrae after percutaneous vertebroplasty in osteoporotic vertebral
compression fractures[J]. Osteoporos Int, 2018, 30: 423-430.

[17]Blattert T R,Schnake K J,Gonschorek 0,et al.Nonsurgical and surgical management
of osteoporotic vertebral body fractures:Recommendations of the spine section
of the German Society for Orthopaedics and Trauma (DGOU) [J].Global Spine J
2018; 48: 50S-55S.

[18]Singh M, Arora S,Kaur A,Ghildiyal S,Kumar R.Patterns of ageand sex—
related variations in bone mineral density of lumbar spine and total
femur: A retrospective diagnostic laboratory-based study[J].J Midlife
Health, 2018, 9: 155-161.

[19]Adogwa O,Martin J R,Huang K,,et al.Preoperative serum albumin level as a
predictor of postoperative complication after spine fusion[J].Spine (Phila Pa
1976) 2014; 39: 1513-1519.

[20]Yoon—Chung Kim, Young-Hoon Kim, Kee-Yong Ha.Pathomechanism of intravertebral
clefts in osteoporotic compression fractures of the spine[J].The Spine
Journal, 2014, 14 (4): 659-666.

DRI R, ek, HAUE, F. AR B4 2 EARAN D BN LA ], & ECTAMRI
2435, 2018, 16 (5): 147-150.

(2201, K5k, B, %. RFDR. CTRORLSAE AR 4 B BB AR ALY AR R B K%
AR E & U], & EICTAMRIZ R, 2023, 21 (2): 151-154.

(231 T HT, B, & 5L, A B 4F NP A R AR B 5 B B € BT T (D). o I CTAMRI 4
&,2022,20(5:179-182.

RARD AT, I, B, B B AR 45 M B IR UE 5 5 PYPF AR BUR 6948 K (1]

o ECTAMRIZ¢ =5, 2021, 19 (9): 161-163.
(lfsBHA: 2022-10-04)
(RXI4REE: wkAni)

OO LA

(5 62 )

BEBRELE, FHEEN(8.31£2.12)mm; 156|EERER
ERHYE, Wak, CTEN35~65HU; 306IBEREYS, &
MBERHEEARN, NEBEREREL, FEFRRRNARE
&, EHEE—NFESAMIMME, MPRALEFR—HmELSFE
A, Z—ImELEMN;, BERNNE, KRELT,
BREIGIBREFERESK, BRBERAIYS, CTETEN
0~20HU; WIELIA. Bk, BWELRNL, BTHZER
A&, BERR, RRUTFEERBS. FEREN 2K, &
. BhviA%. BFRE, CTESEEN3~20HU,

22 FRARERI 45HIBED, BL26IBELNFHAE, 334
BEANEHY, 230BEHRENHMINERY, BMH%X180-
900E, FIHEAEN(568.451152.57)E, 326|FEFRIE
EiiE. BELMAERE, RINERERERMRNEERLS
5, 30MIFERINEER. RERMKM, I EERMSEE
PAFERE; 1201BENBAMENERM, IfIBENINER
B 15GIBENEEER, ofIBERNINRITHER.

2.3 FRAREBELEREMSCTERILR FARELINEREST
MSCT(100.00% VS 84.44%)(P<0.05), MSCTSFAMRIENFEIFFLY

2. EMNERERESEREL(P>0.05), BHITFEX, WKL

R1 FARBLEREMSCTER LR
B Bl BEHTHER(m) BREMEEE(mm) SEERR
MSCT 45  5.25+1.01 8.31%2.12 38(84.44%)
FAKBE 45  530%1.07 7.95%1.93 45(100.00%)
t/x? 0.230 0.852 5577
P 0.818 0.397 0.018

3 8

REMFHARTARRRPRERRS, TERERES
i, YBERKTEXRE, WEREEHMNE, BENEELN
MitERsR, ZEAGEREME", NEENEMREESER
WERSEEFERYAR, RiFHRNE, HLERK, FE
%, RPRBUARR, BEXREEHEEL. BOFER,
FEEASKBENR, RERLH. A7, RIGREERA

74 -

B iBisHT, BEFEHSEMN, LR SRIREERAKEEES
2, BAHMIMEGETRERE, SEZSHEE,

SO TR TSN, XA B AHITEWE
T, MSCTHINEARS MR, LERER. MPREAESG, A/S
BLAE. SHUEE, MREEHENED", hTFEEnEaEh
BECH | HHEGNERLNEEERET, MYBESEEA
%, MO EIIAE, BEAFERMKE, SHREMEEME,
EEEEENNIS YA, SEERKIEEHAE", s,
MSCTRIEM BRI IE, MSCTAAMPREATNEEEF
SEFERARERREIARRE R, RIEFsiHetsE",

ERMRATINEBIE AL BEMSCTE ST, aEH
MEBEEEEEEMR, SREEEENE, BHEE, BT
k. BERRK. DRUBSER; SEAREAANW, Hi2
BERRRE, BMSCTESERFEN FEMTYER. BRHNE
EEREEREE, WONEEMSHEEMSCTRMPREAR TG
BEFERY, A 7REEEERNER, EERSIEENE.

SE

(5K B3 REYA L R YRR LRIFHELHT PR LR U] FEREER
#2021, 33(9): 99-100.

(2028 B YR A 0F I S 3 B 44 TR 897 1661 W JR AT (7], R 25319, 2014 (19): 180-181.

[3) 3 4=75, Be oA K, 464, CT5| 5 T 99 8 3 B A L3607 Bl JRAF & (1), F D0k 4
%,2006,13(5): 27-28.

41| k. $BAECTEE & % T B ASUR 1 W7 0 £ 3 Fi 3 4% o i AR 0. LR E A
B2, 2018,278): 113-114.

[S1H5R A, A, WHEEBE, . RV 5 AR D Wit 90 £ R A LA 9 B 7). P E %)
R4, 2017, 32(16): 3990-3992.

6] X, B R, ik it, &. £ B ECTS 2 B A4 W7 00 S8 M 44 p e i A ).
A S DT 19T 447, 2010, 24 (10): 955-957.

[T15KAE TR, 2o, 2% 20, PR B U0 5L R I677 I 5L B8 75 4145 1400 AT (1. 42 52 A i
Eib97 4R, 2009, 23 (3): 301-302.

I E, BRI, £ B8 CT %P Kokl A AV R RS W ). F 4L
W5 97 2475, 2016, 30 (03): 296-298.

91457, ATAR, 4, &, L &R R T NS R eCTE R BT ME 7], & B 4k
fi#, 2015, 30 (08): 1270-1272.

[10] AT $23ECTRR & 2 7l A HOR AL 0 £ AP 46 10 s SRS WA D). R T E
5 B0 GRS A e T F)), 2019, 19 (40): 169, 171,

(lFsBHA: 2021-11-07)
(RxT4REE: wkAni)



