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[ Abstract] Objective To investigate risk factors of percutaneous vertebroplasty (PVP ) for the treatment of adjacent
vertebral fractures after single-segment osteoporotic vertebral compression fracture ( OVCF ). Methods From March 2013 to
March 2017, the clinical data of 140 patients with single-segment OVCF treated by PVP in Ningbo No.2 Hospital were analyzed
retrospectively. The patients were divided into 2 groups according to whether with adjacent vertebral fracture after treatment:

38 patients in secondary fracture group ( Group A ) and 102 in non-secondary fracture group ( Group B ). Potential factors
influencing adjacent vertebral fractures in all patients were recorded, including non-operative factors ( gender, age, body
mass index, vertebral bone density, wedge angle, fracture site, external force, history of diabetes mellitus and glucocorticoid
therapy ) and surgical factors ( bone cement filling material, bone cement dosage, surgical approach, leakage of bone
cement ). The 7 test and chi-square test were used to analyze whether the differences in above factors between the 2 groups were

statistically significant. Logistic regression analysis was used to evaluate the correlation between statistically significant factors
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and postoperative adjacent vertebral fracture. Results There were statistically significant differences between the 2 groups in
vertebral bone density, wedge angle, fracture site, history of diabetes mellitus and glucocorticoid therapy, and participation
of external forces ( P<0.05 ), which were included in correlation analysis. There was no statistically significant difference
between the 2 groups in other statistical data. Logistic regression analysis showed that 5 statistically significant factors of the 2
groups entered the equation, which were associated with postoperative adjacent vertebral fracture. Conclusion Vertebral bone
density, wedge angle, fracture site, history of diabetes mellitus and glucocorticoid therapy, and participation of external forces

are the factors influencing postoperative adjacent vertebral fractures. Surgical factors do not increase the risk of postoperative

adjacent vertebral fractures.
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Fig. 1 Measurement of vertebral wedge angle



- 8-

EIETE, A B B AR BUR S Ak AR B I A R N &

14 Zitspam

K SPSS 17.0 AR BAa A 75850 Hr . X
2YLBE AR | AR TR AR HEACE B L KR
TR R R AT 504, ] BUE TG | A
Proi s SEFEME BKIEEA T BKIEE s
TEOL . A JCHE PRI 50 A JOME R BT R iR T sk
My kese; PAP<0.05 2R A5 FE L X2
SR G S R ] Logistic [543 47, $F
W H SR S A ABHEA BT A DG

2 4 B

Y] AR AR R, HEIRE R | BRIl
HYOLE AT BRI AN 12
S MZERA SR L (P<0.05, £1), A
AT ARG R 22 7 RG24
Logistic [81 )1 73t s MEIR B % 5 L OB A . B3 67
B AT BT ERIGIT S L A TCANI2 S 5 MRS
AT, SRR BT HAG A (R 2 ),

®1 FiTEE
Tab. 1 Statistical data
e gl o HEV S5 /(g - o)
20 51 Gender AR | % (kg m?) External force Hiatibe g e
C n Ase/ Bod ey Vertebral bone density/
roup | 4 gelyear ody mass 21 ex # S (g + em™)
Male Female (kg+m™) With Without
A 38 20(52.6%) 18(47.4%)  71.50+5.79 2295+2.13 28(73.7% ) 10(26.3% ) 94.53 £9.04
102 42(412%) 60(585%)  69.93+5.49 22.30+3.45 54(52.9% )" 48(47.1%)" 100.46 + 13.64"
BOE A (°) HATAE TARARE TR
20 5] Wedge angle/( °) Fracture site Surgical approach Filling material
Group JEsE 5 A Hla S A L] XU
15 =15 ) ) PMMA CPC
< Thoracic lumbar border Non-thoracic junction  Unilateral Bilateral
A 21(553%) 17(44.7%) 27(71.1%) 11(28.9% ) 30(789%) 8(21.1%) 31(81.6%)  7(18.4%)
79(77.5% )" 23(22.5%)° 48(47.1% )" 54(52.9%)° 68(66.7% ) 34(333%) 72(70.6%) 30(29.4%)
HKPEB B B B IR YT S R
20 5] K IRTE A /mL Leakage of bone cement History of glucocorticoid therapy History of diabetes
Group  Bone cement dosage/mL H T H T H T
With Without With Without With Without
A 4.55+0.76 11(28.9% ) 27(71.1% ) 14(36.8% ) 24(63.2% ) 15(39.5% ) 23(60.5% )
B 4.33+£0.84 19(18.6% ) 83(81.4% ) 18(17.6% )" 84(82.4% )" 30(29.4% ) 72(70.6% )

e+ 5 AL, P<0.05
Note: * P<0.05, compared with group A

%2 Logistic EF 7 3 3 i
Tab. 2 Logistic regression analysis
; - T 3.1 EFREE

Viile . jﬁi y 0dd ratio L I (A B T P 2 2 BT R BT B OVCF 11
(OR) FEFE A AR IRIE, T AR X 2B % B
BB A Lo6s 0l 200 I, QCT RETEMERGIN BB s B i ok
e anele TEAFISCE, 40 A g 4 (0 1 TR
ijfl Si 1059 0020  2.884 JE (< 80 mg/em® ) B, & BHMEACE 558 B A5 55, HEIK
Hep WG AR SR A A 15 25 S AR S
Vertebral bone density ~0.056 - 0.004 0945 REPTHAE R, ARG R BN, MR B A
s Lo ool alss B S 2B AR R HEAAR B P XU, AR FTAEAA B 25
Eziemaliforce (B, AR Ak AR SRHEMA B T XU AR 22 0.945 £
BB PR i S 1507 0004 4515 ARFFEIGE , B TGP 23 OB AE AR [R) Y R

History of glucocorticoid therapy

(AR B2 Jo0 B AR FE AR 3G, R AT 1] 28 1 g 4%



BAEAMNERE, 2019452 A, BB 17555 11 J Spinal Surg, February 2019, Vol. 17, No. 1 +9-

T, RS B AL N VR RIS, 2 AR A S A
RS2 TGO, AR SRHEIRSZ B 1 3380, &) T8
Tﬁ[”o

W Rz BT R AT SR B & Rk, R,
B, TSR T 0 CARER ), 2
HHERE SR AL, 2 T Br; Hiwatashi %5 & B
Wi R M 2 300 OVCF 17 PVP AR S5 4k 2 FHATAHE A
BT & A AR R M A Y 348, A ST 2
SR KU A 4.515,

B A R B T HER 5 2B SE K 28 5 7K 46
) A 2 £, AT 8 R R PEAL AT JCRTE B 4 K At
FEJE . A XS T Cobb ff FIAE A (A HE - F 244k
et ), BIE A BB HERR P HE T 2t S LA AE 1A 1 52
M), ol 000 B A T e R AR AR B B
FOFERE , dnHEIARRT S 3 A E ARk, IeRh R BB
AME LU I ARG B o AT & BAER- BT A
(<15° 3= 15°) 5K 5 4k KA SRMEA BT A A1,
MY A = 150 B, A5 4k & AR SIHE AR T G XU
BRI <15° 11 2.902 % o /e MT LI, S A
BAEMIG BT, EORE, ESREK, hYER
HAE A, RSO0 LA 7 S A R i, X AH
HE 5] 45 B BF FE 38 e, n S TaE 1467 T 9T R
S EPrRTAI L, MEABDIE S 5 A UL 3
183%, 7] By AH 2P ) 25 & 3 FAEAA R 7 43 30 38 7=
56% 1 76% . —AEREAL . A5 H AT B2 B e ™ Al
FEARGAEF ARG IR IR UESE, i FAEAE ™
B AR A WG HERTEZS A0S 1, 4k & AR SRAE AR
Priv) Lo H AR 55— AN R R MEAR R B P8
fifi -7 AHEBHEIARSZ 2SR 10 BT D) 7

AT SRR, ARG . SifERm R EH S
ANTR B FE S g, T A [R] A HE ) 255 16 A7 o s <7,
S HE (B] 5 7 DA 100% 1850, AR Az s 3860 28 3 5747
) 1.5 A%, Sl 7 B S TR S ST AV 2.1 4%, A i
LIRS S 2.7 £ o B Y, T E Y
TR R BCS AR, YRR AR, MR &
JE A2 s n e Rk, 24l E A i
WA o ST RE S O, HEMRIR 52 N 73
K, EEG KA ARG RE~R, BINI1E
FH A S5 A28 B & A B I i U A e 4 1 4
FH3.1851%,

AT R, PIKEITA TR B, R
Ji 5 AH BARE A B BT 19 RGBS 2 ) vk B AT At
BRI 2.884 15, HIETTREIR A . OMIEE A
FEAT B ARPIR WL B 2 4 H2 0 ol 1 FEEAE 0 1361 2 1

HER) L V1T B, S M A BV Jo o R0 A A PR
MR EEAL , N JTRNEY U S E s QBNE B Rk A
Cobb ff1 <10°, 52 71 fuf B} N BB ZE /s HEMA /N
VT AEBEAR MTEEARAE 1) J R A AR Ak o DA B AR T 72 [
R ENE B TR AZ N BT Bk, ARG
REBYT

AT FE AR S BUWE R s 5 A ABAE A B T (4 #H O
PE, ATRE IR R AN R R R R e s
AICHFRAE . MBHERITE L E RN R, 8RB
AHCHE ¥ 75 1 — 2D AR B iiE o ME R AR A TR AR |
WK . Sk RE A T S S0HE (] 45 1 0 386 K K 28k Ao
1T m R TR RS, DRI, 3 2 A ] 4%
IR T ARE B A S5 24k & AR HEAAR ST s, {3
H A = 3 7 1 5T .
32 FAREE

AT BT HE” R R RRRR S R A HEAAR
FEAETE BT, RN —A 58 AIHER [ 2B IHE
R RHE T OVCF o AR TR PR 2 %0 AH SR HEAR & 37
SEM, YAHLBHEARERIEAT T PVPIRYTY, “Jen 27
MEARAE R 0 1 S i for, & AR B vl et i = o
B WS40 “Je 27 A TR E YT R 5 1
55 B IC A S X, B80S K PR S ST G o A A
FEA IR BAEACE T Az 10

AL R BN, B KU T R PMMA 5%
CPC), ‘B/KIREAR B /KIREA 2 B
M), B KRB I s 05 AR5 ARS8 BeE i Jo A
Kotk o B EVTREIR A : (OMERH 48 P B4 21 sUAH
SRMEM &1 TR, Ztim P 2 I HEM 801 T R
ik 25%, BRIV PVP/ 2 e MEMR S M OB AR ( PKP ) RS
A5 ST A [ 25 7388, ok LR BB R KR 2
QIE# MM £ ELAT R AP R , RRAS IR M
JIRRe S, doeERAL IS BAHES | R BN T, Bk
52 B PTHE R BE () de/ INE K R TR B Ry SRR
10%, 7EMIFEEE J 2 ~4 mLI ), < 259% 28 & 18 K
RTFEAJG b AR ST AR AR 4, @z
PrFAR B /KR EASKEZ(3~6 ml), 1MiH
— B AE AT W KSR IS O, R K U AHE ]
FBIRRA; MRS KIRB TR, HE B KT
Blw i MR EEE A SR K . O W5 HE H K
VPR S TR HEAA LY, T3 7K F 53 A1 LA S AE
[ 25 1 AR AR AT BRE 1 @— BN R U A
BF, B KRS AT THEAR AT PN, /% H ) A B o)
AR Z . oA I 5) (B sl Ay
KV ST E LI FASEEINA 5 2k K AR ST



<10 -

ENETE, S5 T B BRI A T AR A ARSI AT T A A PR R

R,

b, MR E AR BB = 150 BT

WaREAZ AL AW Bz IR IG YT S RS AR 5 A4

FARE A S QAR TR IR, TARN

RSN AR EAT XU o ABFF )R T[]

JEPE S AT, BB IR R Z R0 PVP ARG A HEA BT Y

WAER I R 2R, (A AL, e e) SR A T A

B 2 BUMER BT ARG | B OF AR . RS

SN2 % 5 A A, Ja 2 i 75 ) HoAth v]

REAH SR I A R — 20400

S % X #f

(1] sRRM, Byer, Mm%, 55 MERE 9 AR5 B K
Ve AT 25 53 B K Hellm R SCLT . sp A i e,
2018, 34(2): 130-137.

(2] WEBFEEEREMNE RS EAE G
PARE B F-WF 2015 R 1Pt ). 268 T 1 B 5T
BRI 2 B = 1 PR i 5T AR i 2
ARLC ] bt PR R, 2015.

(3] WrmbH, Baos, B, 55 % R E BTG AL A
TR 48 11 4t PKP AR S5 8 4 75 2% XU 1) 1Ak 1
LI ] P B, 2017, 23(2): 154-158.

[4] Movrin I. Adjacent level fracture after osteoporotic
vertebral compression fracture: a nonrandomized
prospective study comparing balloon kyphoplasty with
conservative therapy [J]. Wien Klin Wochenschr,
2012, 124(9-10): 304-311.

[5] Hiwatashi A, Westesson PL. Patients with osteoporosis
on steroid medication tend to sustain subsequent
fractures[ J ]. AINR Am J Neuroradiol, 2007, 28( 6 ):
1055-1057.

Lo ] M, RIE, YLmets, 55 5 A O bR i 2%
5 g A P M A P 406 P B 1T M A BT AR 97 250 14 5 Wi
L) LR, 2017, 15(2): 106-110.

(71 QMg PR, WA, 45 HEMSOE AR AMEA S

[8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

BB AR &R HEAAE ] S0 A= 2= 52 m [ ). b
Zi¥ 51K, 2008, 8(9): 705-707.
G, W ke, SRR, S5 E BT PA P A A I 4
PEFIrRATI F IR A AT L) ] b A B A A A,
2002, 8(1): 82-83.
Adams MA, Freeman BJ, Morrison HP, et al. Mechanical
initiation of intervertebral disc degeneration [J]. Spine
( Phila Pa 1976 ), 2000, 25( 13 ): 1625-1636.
BAkR, HOR, PO, & EKTesALIRyT “ =1
107 B JS0gT FA AR A T 45 B2 X 408 3 M A - U
Preasemly ) B RHis RS TR, 2017, 2(4):
236-240.
FUEEE, EAR], SRAEEE, F OHERBUEAR 5AEFA
TR B BT HE A 40 1 B 722 22 1) Meta 347
L L ARAMRR, 2016, 14(5): 306311,
Ananthakrishnan D, Berven S, Deviren V, et al.
The effect on anterior column loading due to different
vertebral augmentation techniques [J]. Clin Biomech
(Bristol, Avon ), 2005, 20( 1 ): 25-31.
BER}, SFAL, wAIMN, &R RUEA bR
IKPETEANRBIOFFEL T | RSB AR, 2016,
33(1): 192-194.
P, XUMS, VRIEM, 5 TSN R A iR K e
HEIZ B bR AN R R ] AR A,
2013, 29( 12): 1210-1214.
B, BLURS, BTt 55 ARSI R K JexT
BT TS 208 1 1T A AR B 08 S A AR 3 14952 )
SHEABRITAT . RSV RS, 2016, 20
(16): 2285-2293.
PNES, B RObR, VAR, 55 X8 LB XU HE A4 /5 1T
TE ARG TT B 50t A A AT 45 1 1 3 ) Meeta 23 A7
() ] e AR B RS B L T 2558, 2015, 1(2):
39-47.

(ks A HI: 2017-07-17)

(ARSIl XMt )



