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Abstract

Percutaneous Vertebroplasty (PVP) and Percutaneous Kyphoplasty (PKP) are common minimally
invasive techniques for the treatment of Osteoporotic Vertebral Compression Fractures (OVCF).
However, adjacent vertebral fracture (AVF) after surgery is a common complication. The incidence
of AVF is relatively high, with a peak occurring 2~3 months after surgery. Its risk factors include pa-
tient-related factors (such as advanced age, low bone mineral density, gender, etc.), surgery-related
factors (such as bone cement leakage, inappropriate injection volume, etc.), and postoperative man-
agement factors (such as non-standardized anti-osteoporotic treatment). Prevention should start
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from preoperative evaluation, intraoperative technical optimization, and long-term postoperative
management. Current studies have limitations such as inconsistent diagnostic criteria, and future
research needs to further explore the relevant mechanisms and prevention strategies.
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B R G5 s I A A R 4 11 37 (Osteoporotic Vertebral Compression Fracture, OVCF) & H1 2245 A RE i I
FPE A, P e A AR I R AT R DT A S 2 5 i 4H . 28 B MEAR RO R (Percutaneous Verte-
broplasty, PVP) & 305 K AR & B ME A J5 ™ R A (Percutaneous Kyphoplasty, PKP){E Ni5I7 OVCF 4 it
OIEEAR, I RERGE AR Foud B IR ImAS 202 A1) [2]. ST, BEE 1B AR R Az A
BE R BIRIE 2, —A H 26 58 9T RE —— AR5 48U HE R 7B 97 (Adjacent Vertebral Fracture, AVF) 5] ji2
TIRRAZAR IR ZRIE3] [4]. AVF MU SEEERIRE R FHREME, HE0 R EER
FART, TFRGIN T EF R REITRRA . K, IRANIRIC AVF IRAER, R ER. E9 %L
il S Ty ks, T ARAIG IR TSR . R B TS R BORE B R o AR B ERHEAR S A J5 48
T HEAA T BT BRI T FE AT R SRR

2. SPEHEAEBEITRRITRERE
2.1. RERGT

HEA B A J5 411 MEAAR -5 37 IR R AR 2R AE A [R50 rh il i (R B AP A 2 3 25 57, X P RE S A TR 1501
FEAR R BEVIITE) . 2 WibriE KX 2 R S5 KR . GEAITAERIZ I T, AVF [ R A S
7E 6.5% % 26.3%/[1I X [F] 9772 [5]. —Le AR MBA SR TS 4L T B ks o cdls . Biln, — Iz Ot s
gy 2216 BB E, 17 15.8 MHMBEVI, KIL AVF IEAFR A 10.24% [6]. 7 —TiEHxf 268 1 &
LI RARE R AR N 17.5%[7], T E 1 110 6 EF K EEE S SR, EFARMEEE T
FIRA N 21.82%, H A AT HEA 37 (53] T 58.33% [8]. — WM TR 14 ) & A R [F R ik 54.2% [9],
JUEIX AT R R H T4 52 (0 R B B2 Wibr e P St — TRE A& )y 86 B R BT 7 KB, 19.99% M
HBLE BRI, Hodh 41.4% K AEAEATIT T B [10]. UhAh, —THE B Meta 04T 884 1 2 AT 7T 58
BHHF R AN 14% [11]. XEEHHERE, AVF ZHERRIEAR G — NS 2% W RE
2.2. RER}gE

AVF [ AR AL B —E M, 28t ARSI EPERE . 20 RS, X
oy AVF RAEARG 2 2 3N HA[12]. —BRTIEVER /i RR, 17.6%MEEAERE 6 4 H W HBLARIT
HEARHTEEEHT[13]e 53— T S I, 67%MIHT R BT KAETER)G 30 KA. ARILHEAE 3T i Ari2
I 294 55 K, &R TARAREMEA S HTIY 127 K[10]. XM REIE DRI SIR, TARAG RN E
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REOHKEXRT AVF RARNIIFL, (AEZE 2025 4, 2Rk E N6 Z 5 — 2 Wibs i FBE U5 1)
WK, 2 G ariEPERASIRT T [6] [12]. BUABETEZ e, [RIBUE AT, A7 45 35 fhi o A 5
fi 2 XS [10] [14] [15]. 4, — T 2023 SE AR ATIEMERT LR fit 7 it & i g, (HEOO G
WEFE[15]. PRltt, AR FEIT Bt Mg K 2R LA EIUH , DR ) 52 RGIRAT I 2 800, IR 9K
I8 7 2 AN TS SRS £ ) 52 412 1 B v S5 0 A

3. SMEMEG BRI fE R B R

AVF 1R A2 Z IR IC R ERIAEE R, RO HARSL fe b R 22 b TAR %0 BT, BEFTE I IA
NGRR3R EE B SRR FPARMKREN A HRULAR TR R =K,

3.1 BEHXER

1) BRI 5% (BMD): X g 2 N MO faf R E . RATE SR H s
' ELAE S E AV [T G AR [S] [7] [9]. B ot B 22 AOMEAR TCVAAT UK SN 73 BN T, AR 4 TR 5
P BIHEAR 5 5 55 (1 RBUTHEIR Z 1R BRI D22 PEREZE 7, ANTATHE I 17 &I AfE AR Fr) B 3 XUz [6]

2) il FRGE T MR BRSNS R, JCHX T 70 2880 & VB, AVE XU
WER R IR R, 80 & UL LR AVF RAER AT EA 33%LA b, 1fi 80 & LU EE 214 9%
[7] [16] [17].

3) kAl ZUHETERY], LIER AVE fE R AHE6] [11]. X 7T fe5 LV 44 e a1 T R,
B R P B RAT R

4) WUPAIRAE: — T [al i o e 4 RS B WL JEER VIR W IR AR L = 242 AVF HOBST S 6 PR 2K [18]

5) BEAEEITSL: ARATAEHAMEO I VE RIS, SARRTARY L2 MR BT, 172 AVF [l
SLAEREAIERIS] [17] [19]0 XM 1 3 & S i R GUE R ESS .

6) FHEIGIL 5 1A RE : IR HEIRAT E S /2 PKP ARG &L fE 3T IR T S R 3R [19] [20]
BEAN, BT R AT SR BB A R SER R R, BRUOMIZIX IR 2 1 ) 5K [11] [21]

7) HAEIFAE: WOMH s BEPR L AS I ZE VR O S g — LE W TS D fE R R 3R [6] [19] [22] . X
LY T RE B SN AU SRS LE 0 75 ZERER 10T (W0 HE B PR ) [23] 1IN =8 B AL 3 BOR 5 1
KET

32. FREXREMHFEER

1) HAKRBIR: RSB D BB E N aRE R Rl s /KIEE B P 4i2Is 2200 i HE R 2%
W, STEEMIAHER S IRE, SO AT LR, SRR AR N S SR T, AT AR K
BT AVE R [5] [7] [9].

2) BAKRENE: BKREMIFEARLE —MEESFNUHIRER. —JH, &2 08 KEFEANE@W>3.5ml
5 4 ml)#VFZ AN ERIE 2R [7] [9] [22] [24] ] y'E 2o BER sm eI, hn el 55 S8 MEAR 1Y) ) 27
ANULEC. HA—J7m, WAPRIRH, BKEBEAENALE, REGIOEA TR, RSB AVF 1)
faRrRZ . B, GEsR “IEET mEE “NE” B bR MR OR TN T RE 2 R BE[6] .

3) B KUE AR B K UYEAEAE A P IR 23 A0 TR 2 R B 2 o 35088 28 A (R 7K Ve 2 TIOR8 mh 43 AT)
Wl ARG R, FAERSEURTRJE[7] [15] [25]. BARM) A R 25 5)  oRE “iE4haR”
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4) MEfRm R 55N M IR AR AR HEAR I & BV A 00 iy, 500/ o4 i T2 (Cobb #R) i
WRIE, 2O E FE 0 IR H A Bl BT, BG40 5 BBt Fgar, AT SR AVF R0 S7 /6 6 (R 35 [16] [29]
[30], 4/ i B oA A £ B2 Tml 2 kit 0.35 I, B 5 R AR - 4T [ 23]

5) B K Ve SRR 5 5 I I MEAAR 18] (1) ) A% SR UL 8 e 2 AN GBI 1(a) ¥ 1(b)), FEE[HEISE
AT W e R K R R 2 R K [31] [32]: B /KR BRALG , 1AMERIE g, SECEHEG
FEILIRAF R . E R MR (R I N 338 50 A, AR BRAJE (T MESR I T AR/ H /K Ve AR P B8 23807, IIRikT
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Figure 1. (a) Sagittal view of diffuse bone cement distribution in L1 (Blue arrows: stress
from superior vertebra; red arrows: stress transmitted through cement to inferior disc and
vertebra); (b) Sagittal view of non-diffuse bone cement distribution in L1 (Blue arrows:
stress from superior vertebra; yellow arrows: stress transmitted through bone; thin red ar-
rows: stress concentration; thick red arrows: stress through cement to inferior structures)
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1) FURRGIARIT: A AREEAG . AT FUR ARG 4T & S5 AVF % H T
SR —[6] [7] [11]. HEPRRUBAR ARV T RABET I, R BCE B 4 B RIS
BRI, R F R BLEA VAT USRS AVF (035 1] [19].
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4.1, REITMEIEE SN REK

TR U6 T ARG o 0 FT A AT MEAR BT AR B 83, NEHEAT 42T 9 AVE RS PR o AT P4 28 B B3 4R 8
PER) . BMD. BEAEITL . BHIEE B BEE[15] [33]. X T VFAl H 00w WU B, 75 BT #
WA, FE R AVE KU, IF SERIR IR J5 4 B 5 58 o ARSI 0L, B AT LA
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2) PRABHIGREC AN RSN B B0 i B o AT AL, SR B K AEME R N S0k, B BT
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AR 125 P #7[16] [29] [30] .

4.3. £, FEHBRERBENWETT

KA AVF ARAS . B R E It . T SR BB AR I 8, TR AR AT IPAl RS =ik, AR
FEAR G LRI 5 B RS I DU BRI [6]. & FH 290 3 SRR ER S (Un B I IR o . MR oR gk
B2)\ FRESCHEIR(FUR S5 BRI B AU) . HugT SHT48[37] [38]. 22U FLRIR, 1EN—F B TR 254,
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5.

BESRE
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