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Abstract

Background: With the aging of the global population, the occurrence of osteoporotic vertebral
fractures is increasing. Sandwich vertebral fracture is a special type of vertebral fracture with the
upper and lower vertebral compression fracture and the middle vertebral body intact. Relevant
studies have reported that the incidence of sandwich vertebral refracture is significantly higher
than that of other vertebral bodies. In order to reduce the high refracture rate of sandwich verte-
brae, scholars at home and abroad have conducted extensive and in-depth studies on the risk fac-
tors of refracture of sandwich vertebrae after bone cement augmentation, but there are still many
uncertainties and controversies. Objective: To summarize the previous studies, review the re-
search progress on the risk factors of sandwich vertebral refracture, and look forward to its pre-
vention and improvement. Methods: The relevant literatures on the risk factors of sandwich ver-
tebral refracture were searched in various databases, and the valuable experimental studies and
clinical cases were selected. Results & Conclusions: 1) The risk factors of sandwich vertebral re-
fracture include biomechanical changes, osteoporosis, advanced age, intervertebral cement lea-
kage and other factors. 2) By avoiding the above risk factors, we hope to provide some help for
reducing the re-fracture rate of sandwich vertebrae in clinical practice, and believe that with the
continuous improvement of technology in the future, the pain of second fracture of patients will be
reduced as much as possible.
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1. 5|15

B E N 2R SRR ™ 5, ERAAE & 2N — AN IR, IR R
£ 4 BN [R) R BE I HE 4 5 45 7B 37 (osteoporotic vertebral compression fracture, OVCF), OVCF %k A%
NSRS TE 2 B & AR RREERE T TS0 &9, KIHENARARE T U 2 ok — R A= 1)
IHARIE[L] [2], BRMIBEAR T rh 2 4E 3 AR TR R (3] [4]. H BT B R IIRYT /722 i Galibert 55 [5]%
S A FH 45 e MEAR B F A (percutaneous  vertebroplasty, PVP)LL K Garfin Z5[6]2iE 5 B4 Sl MEAR 5 ™ B AR
(percutaneous kyphoplasty, PKP), R&H 2iZff BV WEMAR S RE . SO AL, S [ e & Pk
A, BERKIABNA[7]. = WIVAMERE Pt (sandwich vertebral fracture, SVC){E Ny —Fir b T M4 & 465 7 i
V) A A 56 1 PR AR R SIS AR AR 1 4T, A DG IE 90 41 T8 JHL O MEAAS 1 417 1) R A 8 W) B v 1 L e MEAAR[8]
Hierholzer %53 AAEA I BEARF 72 L, PVP J8I7 OVCF ARJG 1 4F Py RMER B Hr 3 4% 5B 0 A [F] 7
W CREHE 1.1%. FHABHE 4.7%. JeOHEN 11% [9]. Pitton Z57E 2008 £EX} 11 41 SVC 2 347 FE U W
K, RIFEOMEAR B mIE 5% FEE IR [10]. HXE AN RS PRAHEE GO, ZIFiER
BRI, — AR5 RT3 e UM A 0B Fr 1D S 86 D] 35 A9 70 25 31 B ek 9 7 81 A 497 4D [l Joi 3
WTEEEAT T T VZ RN FT, AR AR SR VAT 15 21 B 1) 7 0 AN 2238 e o /L) 544 (8] [11] [12] [13] [14]
[15]. PRltt, ASCEABRAAA T, X OHEAR FEHT M aR N =T T KA rLRid
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2. ¥ HEUT
2.1, EBRMAMATX

S AR S AL R AT 2 R EOEAR O TR, (AR IO MEAA R AN IR BT T B, Rl
HEAR DRI AN B AR SZ 3G N RS2 0T 25 2 R BB 4 BRI 55 R F = WA MEAR A BR TR, B 7 20 i R B
= AT G e OMER BT AR B2 0 N I MR B R, IF LN AN A1 A v T I O AR 8]
XL FRAL SR F R A = WA 1 BOMEAR J5 M K, RIS B I e CoME AR i 52 1) 2
K, 85 H IR OMER B 4r[16] [17].

2.2. BIKRENEITK

HKRENEL LA T B IUBTRIARE, (HE > SO DL BME AR IE 5 122 ThRE,  IRE 7KV N &
il — ELRAE RS AR B <8 [18] . Liebschner Z5ilit 5 PR ICAHUUME AR -B /K Je AR, 248 /K Ve i
PR T T HTHER AT 15% 72 AT, MEMR SRR 20 B T AT RIFE[19]. Totoribe & ilid A PRITH AN E 4t
PR B K PE N BT U5, AHEREE RN 4 mI i, A BEAE CRAIEME A K BE RS (G R, st d A
ARG RGP TLEEE BIRAK[20] 0 i & 1A 7K Ve REAN R T H38 Sy ok, ooz BRI iRl B2 S B0 A
N MERRR ) AR SRR IR, TR OMEE TR B AR R IR KR FIE N B
K1 mL, FHABHERAE ARG 4 & BT LR S 2 4.245 £5[21]. Borensztein 25 N\ JE 5 EEMEATRIE A
JEA oA AR BT EF U, RN B KIS B PR AR G o L, WR G 5 K&
A S OMER I T BT [22] - Rotter 2576 AE W) 720 FRAIE R, PVP AR Jig AR AT AE (A F- 3 04 J5L IR = B i /K e
SRAGHE AR B2 I re A AR AT AR (1) 52 JPIRZS s N B2 30%,  ARORIRHE AN 17 S Ot i) it KUK [23]

2.3. BIKEMHAESEE

KTHKEERFIZE, HETFEEG LT U R R T EE( polymethyl methacrylate, PMMA). 44
TEVERBRE K YE . BERRES /K Ue . BERREE B /KR LA K i AR i /KiE[24] [25] [26]. PMMA 1A 45
RN, BAWSIE., SR B R DL Bk i aS  [27], (Hi A
ANK T B 4 R P AR RAS B A A B A R R, I ELAEE N A MEAA S50 TR 207 0 S 2 DA R i N I 8- S5t
FEE N GAFAE, HETH F B KR — e T B o A & 2 4b[28] . Boger 5 AL L PMMA Wi it
ST H B B AA R R 1) 7~10 £, ARSI I BUR AR, MERIETCIRAE N, I 1 sl i K5
ZEER, AL R BRI N — MR LA S, SO R I OME BB 3T i fa i R 2= [29] -

3. BRRHR
3.1 BRERBERHE

X T HEPR BTG A G e OMER FE 3T A BAR AL SO HLER H AT ScA BRIt i giie, BRTZ %
XA T I CoME A T 47 2 R B B R 1) B PR JR M A s AR 45 22 JR DRI BR B 1, (EDNS TR — M
PRI EAT R M. KIM SE22 i il R R BE V70 EEAL SR AR5 fH 4T 4110 BMD P #4{5 4-3.52,
ARG AR EITALK BMD P MEA-2.91, 1 EAEVR 1 8 UM 2 B BUE T, O E Bgihe /2
ARG P BT 2 B XRG JR A [30] 0 4 4k SR A5 UBE 734 111 81l 2 45 BOe AR 3 (83 5 AN, FE IR
IR IR R AR AL L, =AM IR e 2 BOR R R A8 i e gi i 222 57, DS i) 3
o E B ) B ARERE S AMER BT, AR AMEASRIAR SEL31]. Liu Sl iR B giha P HE R A
IR ARSFRIT A5 PVP TR, RUIRJE AT ORI g 225, EHA T2 5
BLRARE I AR AR P [32] o
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3.2. B REREMERA

VFZ AR S QAR , B2 PUE R AA TR T 1 UE PR IEF ARG R BT IR AR, X TF
#JE5 OVCF A& HAAMEE VIR, Kaufman 07 H T 41 1:3 #ig, BIEES 1%E % EE, &t
2 T B# 3%I1) OVCF KA [33]. Ak, H57. 4842 D PUd Fsifa 239 5#0 & OVCF BE AR5 Nk
S U ME A A A T R R A D VAT B [34] [35], SURNERFE K. #rs:. BRE NI B R B,
AR A ARFE T AHE A SR T AR I Fh B — B AR IEIT 7715 [36] [37].

4. Sy

TE DAEAR 2 (T 50 OR300 2738 40 25 M A Ok v R i 75 R B A R ., AT [ 82 5 3
Je D MEARFE PRI R A, TRV N — T GR A 2. W1 Komemushi 250K, HEA R 45 1t B 47 2 15 i
BibA B SRS R, md SR NS A PR, TS REAE AR T T (0 BB R [38] . (H AL
— BB 5T WA A s BOZAE N — TR A ST AL R I O R P B T B IR R, AR 2 SR8 I AN W K,
SRS R KT RPUAALRE I B2 R B, ALl AR B T e FAREIT S S, HafszEk
SNSRI AT I EEIR, R R R, B ANgEAE R D IIREEE ) R %, # S SECE M — b
a0, 5 R A IO HEAR R AT [39] [40].

5. HEEBR B KRR

PAZ E. REN H L 20508 W], B AMENIBE 108 /K Ve S BR MARHMEAR 280 . MR 5 2 L A 454,
B K P B B 72 A R BN AL 24 B 1 2 06 IR AL AU AR AR, WKl T MR B AR R, RIS
TR 1) B PR K R R A i 2 DR R v PO R 7o A W ) k™ 2k, S A% SRR T — s [41] [42]
YIS W R SR G R MEAE I 00 A BRIGH T R I, VBIRNAE [E4 0 K TR R AL 5 S A B
S S S B AR 2R BTS2 R B IE I N, JF AR TR 7 0 [43] [44]. DA R AR K IR ek
55 7 HERIBE M ERT, R HZ S A 51, BB INA 5 I CoME R TR 47 XKL [45] [46]. PRItk 4
HE 18] BB 7K e B R B AR AR B AR G Je O MERFEHT -0 A 22, B RTARSCHI FEiRIE A IR 4R TR 7
TS P EREE . SRR KR SR S BOR BT UEAT TR [47] [48] [49] [50].

6. HittEZE

BB SR, BE T LA BRI P M 2K, SURE I i 40, 338 7 AR AT AE AR 1) B 5 P, 3 e 0
HEAR P BT IR [1] 0 bl Sun SRR TR B, A I P33R A3 A IR PR B AT 26 23.8%, A2 X HEZH
FEHPTRIE 4 £5[51].

MEVR IR ZERERE, AR i 4 o 15 5 (RO MEAR S5 Mg A 280 . 2 o 25 00, 3 2 RO B O R R il o ™ o
SECEKRENE RIS A, I HBGIRRE G 7 E KBRS E L BT, AR e
WA P S A R, IO T R — 25 T R [52] .

HEVR A ZERREAE(IVC),  IVC IR MEMA I A E B I R I — PR R S OVCF. Trout %544 362
B PVP A J5 BB g N BB 78 KB, £ IVC R E ARG HE TR AERZ T IVC 411 2 54 42[53] -
SABEWEE NTE IVC RJGIT U BE VT 5Tt R IVC 415 5 I 7KV 10 FOME (4 75 U B B 4 [54] «

7. INEERE

HER SR A 5 DM B TR ER AR R 2, X T I A RGE A WG, T2
— R OVCF Gt R . REMHATIOIT . HEH WEEERFHE. BHE. R EKIEHR#E
. PUEBBRAR N EBEZ T SCALIRTT,  BEARAS L A HER A5 7 A2 [55] .
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2R AR MR AR B 3 I DoMEAE 58— CHE AR BRI AR A RDEEAT /NI B 7K VE (2 2 mL)FGEAL AR EE, AT

G SR OMEA T BT A A, (ERTRA AR T HEAAE BT H I A A S B HRCRIF A B2 [56]. M
ALSE I GUR BRAN 258, ZAE B F R R AL 5 M R R S e R B s R I R . i 3
AR It AU AN, 8 FLAE VR A AE AR I 2 1 [] IR IR 7T e ME A A B 1 £ W0k ik, 40 Tang S 4R
1T Y e R 2 7K e [49] o 383 T AR AR AN W7 AR AT B Gt o0 G P R A 8845 B 7K Ui £ 4 A R e B
W, RSB KB A, L LH R K 2 OB BN 7 BT $R 48] B — g S5 H B i
M KIE R & R TR TEHER AR R 25 PR 1B IR I R AR [4T] . TUH &S0 TR AN, 22 BAHER BRE AR ATS
SRRMER SR AR TR E T 250, HAE) . i, IR AR B I SR SAEAE[57] . BB R TR FiG
TTMEPRSEALA G e O MER B 3T B0 — LE T FEBUIR AN AR R 2
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