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Meta-analysis of risk factors for refracture of adjacent vertebrae after PVP/PKP treatment

TANG Liangl‘2 ,XUAN An-wu’ ,ZHU Zhen-biao™” (1. Department of Orthopedics, Hengyang Central Hospital/Hengyang Hospital
Affiliated to Southern Medical University, Hengyang Hunan 421001, China; 2. Second Clinical Medical College of Southern Medical
University , Guangzhou Guangdong 510515, China; 3. Department of Orthopedics, Haikou People’ s Hospital/Haikou Affiliated Hospital of
Central South University Xiangya School of Medicine,Haikou Hainan 570208 , China)

Abstract: Objective To investigate the risk factors for refracture of adjacent vertebrae after percutaneous vertebroplasty ( PVP)/
percutaneous kyphoplasty (PKP) by Meta-analysis. Methods Computer retrieval of CBM, CNKI, Wanfang, VIP, PubMed, Web of Science,
Embase and other Chinese and English databases was conducted. The search terms mainly included “ ‘B /KIRRIEAR" “HEKRIEAR” “ BB
17 “vertebroplasty” “ kyphoplasty” “ refracture” . After literature screening according to inclusion and exclusion criteria, NOS was used to
evaluate the literature quality,and relevant data were extracted for statistical analysis by RevMan 5.3 software. Results A total of 19 litera-
tures were included, all of which were case-control studies. There were 3 678 subjects in all, including 523 cases in the case group and
3 155 cases in the control group. Meta-analysis suggested that the risk factors for refracture of adjacent vertebrae after PVP/PKP included low
bone mineral density [ OR = 5. 57 (95% CI: 4. 08,7.59) ], excessive number of preoperative old vertebral fractures ( =2) [ OR =
2.38(95%CI;1.14,4.96) | ,excess number of vertebral fractures ( =2)[ OR =5.78 (95% CI:4.30,7.76) ] ,no postoperative anti-osteoporosis
treatment [ OR =3.74(95% CI:1.79,7.80) ] , advanced age [ OR =3.51(95% CI.2.72,4.52) ] ,low BMI [OR =1.57(95% CI.1.17,
2.10) | ,excess bone cement [ OR =3.92(95% CI.2.39,6.45) |, excess number of surgical vertebrae( =2) [ OR =5.01(95% CI.3.08,
8.17) ], excessive recovery of injured vertebrae height [ OR =2.66(95% CI:1.78,3.97) ], excessive postoperative kyphosis angle [ OR =
3.55(95%CI:2.41,5.22) ] ,and bone cement leakage [ OR =4.79(95% CI:3.25,7.05) ]. Conclusion There are many risk factors for
refracture of adjacent vertebrae after PVP/PKP, preoperative evaluation and postoperative prevention should be carried out clinically to avoid
refracture of adjacent vertebrae after PVP/PKP.
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R{$iE 2020 0183031 000799 10.7% 1.22[1.20,1.24)
2k5 2019 1.261581 0275034 9.3% 3.53[2.06, 6.05]
E 2019 0.932835 053453  6.3% 2.56 [0.80, 8.20)
FHH 2016 1229056  0.254393 95% 3.42(2.08,5863)
HATiE 2019 1200868 0000767 10.7% 3.32(3.32,3.33)
F 0§ 2020 1.458615 049448 72%  4.30[163,11.33)
FikPA 2016 1212536 0330635 8.8% 3.36[1.76,6.43]
Total (95% CI) 100.0%  2.44[1.54,3.86]

Heterogeneity. Tau®= 0.52; Chi*= 18161.75, df=10 (P < 0.00001); F= 100%
Test for overall effect Z= 3.80 (P = 0.0001)

L

ST

0.01

} 4
0.1 1 10
Favours [experimental] Favours [control]

9 fF#EZE Meta DR E

100
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QOdds Ratio 0Odds Ratio
Study or Subgroup __logfOdds Ratio! SE Weight IV, Fixed, 95% CI IV, Fixed, 95% C|
Morozumi 2020 010616 0.041484 00% 1.11[1.03,1.21}
Takahara 2016 1.504077 0490586 7.0% 4.50[1.72,11.77)
Wang 2014 0.060154 0026168 00% 1.06(1.01,1.12
{&374R 2016 1.227592 0.307967 17.7% 3.41[1.87,6.24] ——
S50 2020 0.198031 0.00799 00% 1.22[1.20,1.24]
Sk 2019 1.261581 0.275034 22.2% 3.53[2.06,6.09) T
BRI 2019 0.938835 059453 48% 2.56(0.80,8.20 =
% 2016 1.229056 0254393 260% 342[208 563] e
HAFiE 2019 1.200868 0.000767 0.0% 3.32(3.323.33
F 7§ 2020 1458615 049448 659% 430[1.63,11.33) ————
F1{LBA 2016 1.212536 0.330635 154% 3.36[1.76,6.43] =
Total (95% CI) 100,0% 3.51[2.72,4.52] @
Heterogeneity: Chi®= 0.75, df = 6 (P = 0.99); F= 0% 1001 011 1 1i0 100:

Tastfor overall effectz=9.67 (P <0.00001) Favours [experimental] Favours [control)

E10 FiRERFRMESTEHRKE
2.7 BMI

o SE(log[OR)

. %ot BMI [H 2 3E47 Meta 2)7 , ML 12 7T L7, F
Y FELE R SEIRPERN, I <50% , DR ik 5 81 58007 £ 7

;Y BMI [H £ f) Meta 43 #7, #2245 Hi fik BMI j& PVP/PKP
f YA JEARHEFF BT BB N 2 (£ =3.02,P <0.05) . %47
. o R % BMI 1 5 % 42 PVP/PKP I 45HE -85 47 1

o 1 1o KUK 2 25 BMI FR 5114 1. 57 4%,

E11 FHREZEMNXEREFRRRE
Odds Ratio
Weight IV, Fixed, 95% CI

Odds Ratio

Study or Subgroup __log[Odds Ratio] SE IV, Fixed, 95% Cl

3E 2019 0.446287 0160353 858% 1.56[1.14,2.14) '
F1{kBg 2016 0026642 0482494 95% 1.03(0.40, 2.64] _—r
FEH 2020 1.342081 0686076 4.7% 3.83(1.00,14.68) |
Total (95% CI) 100.0% 1.57[1.17,2.10) &
. _ = = o= t } t i
Heterogeneity: Chi*= 2.46, df= 2 (P=029); F=19% 0.01 01 10 100

Testfor overall effect: Z= 3.02 (P = 0.003) Favours [experimental] Favours [control]

12 BMI FE& Meta S 2R E

Jent & PVP/PKP J5 4B HEFF r i fa b R & (2 =
5.40,P <0.001) . ZE5 KA, RpgKlent &8 #H
KA PVP/PKP 5 & HE P& 3T 1 KU AR 5 B K R
1 EE W 3,92 £,

2.8 FRRTE

X E KU B R R AT Meta 2347, AET 13 W LA
BT S RAEAE S RNE, P = 0% , D4 6 4% [
BN AT E K e At i R 2R Y Meta 73T, e 245 1K

Odds Ratio Odds Ratio
Study or Subgrou log[Odds Ratio SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
S{HF 2020 1.14486 0.395288 41.1% 3.14[1.456.82) - =5
R4 2019 1622136 0330163 58.9% 4.58(2.40,8.75) ——
Total (95% CI) 100.0% 3.92[2.39, 6.45] -
Heterogeneity. Chi*= 0.54, df= 1 (P = 0.46), F= 0% 0.01 01 1 10 100

Testfor overall effect Z= 5.40 (P < 0.00001) Favours [experimental] Favours [control]

13 BKRBiTEEZE Meta 53 i FR A E

2.9 FARMEKKE

XFFARMEAL R N R BT Meta 347, A 14 7]
DA IR SE S RAMEAESE IR, 1P = 0% , DRI L E 4% [
ERLHEAT FAMER BRI R 1 Meta 7347, e 28 A1
FAMERER S Z (=2) & PVP/PKP 5 A HERF 37
MfERINER (Z=6.48,P <0.001) . ZifokF, FAME
REEREZ (=2) B KL PVP/PKP )5 R HEFTA
I RS FAME AR F D (<2) B#FRY 5. 01 A,

2.10 HAERERIAE

XV HE re B PR 52 R B I R B AT Meta 437,
15 AT LIS B 45 RAAEAE SR, P =0% , [H ik
P [ 7 B3O AT (M v BE VR SR R FE IR R (1) Meta 43 #T,
e A P HE v FE S BE K &2 PVP/PKP 5 SBAE T8
Prinfar & (Z=4.80,P <0.001) , Zi52kE , KRG
P g J3E 3 K B2 1) BB K s PVP/PKP 5 SBAE T8
T 1 XIS S22 A e B3 IR A A 1Y 2. 66 £
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QOdds Ratio Odds Ratio

Study or Subgrou | dds Ratio! Weight IV, Fixed, 95% CI IV, Fixe: % Cl
FA5%4 2016 1.649428 0.359311 48.0% 520(2.57,10.52)
F1{kBA 2016 1578154  0.345074 52.0% 4.85(2.46,9.53) =
Total (95% CI) 100.0% 5.01(3.08,8.17] -
Heterogeneity. Chi# = 0.02, df= 1 (P = 0.89), F= 0% I t 1 t i

- : 0.01 0.1 1 10 100
Test for overall effect. Z= 6.48 (P < 0.00001) Favours [experimental] Favours [control]

B 14 FARMEGHEZE Meta TR E
Odds Ratio Odds Ratio

Study or Subgroup __log[Odds Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% Ci
Tvh 2018 1.323088 0511492 159% 3.75[1.38,10.23] e
2458 2020 0.82549 0.368419 306% 2.28[1.11,4.70] —
Rk 2019 1.015355 0.39963%9 26.0% 2.76[1.26,6.05] —
FPH 2016 0.91549 0.388989 275% 250117 ,5.35] e
Total (95% CI) 100.0% 2.66 [1.78, 3.97] <
Tostio ovri otoct Zo 4 30 B <OOD00T) oo o 0 1o

' y ' Favours [experimental] Favours [control]

B 15 1’73*’&%‘]&@1&@? Meta 53 R #4 B
2,11 REAMAKE DA P ARG HER S ™ A 3 Kt PVP/PKP 5 AR HEFF-&- 3T

XA MEMA G ™ f N R BEAT Meta 2347, AL 16
ATLATS L DP RS R AAAL S R, I = 0% , R IE e
IF6] 5 BSOS A 5 A S HEA 5 T A DR 3R Meta J3 A7, e 2

E’Jﬁﬁml?(2=6-43,f’ <0.001), ZiG KA, ARJEHE
RJ5 A BORRY S8 R A2 PVP/PKP 5 BHEF & 3T i
DRI A e M I T FR /N 9 3. 55 A

Odds Ratio Odds Ratio
[ | £l ined, 95% CI IV, Fixed, 95%Cl
Mcmln 20 0 2 43490? 1153251 29% 12. l]i] [1.25,115.04] *
Tivh 2018 1.323088 0511492 14.8% 3.75[1.38,10.23) — X

R5k% 2018 1.245594 0323201 37.2% 3.47 [1.84,6.55) =
F5% 2016 1.151205 0.325055 36.8% 3.16[1.67,5.98] =
T 2020 1.34025 068503 B83% 3.82[1.00,14.83] T
Total (95% CI) 100.0% 3.55[241,5.22] <>
H ity Chi=1.27. df= 4 (P=0.87), P= k u + 4
T::;:?:::g1 Sﬂ'ecl :{E 8 :3 ® A Dgt?gi} ) = .ot o s 104

o z Favours [experimental] Favours [control]

16 RIFHMEELRIEKEER Meta 53 Hr w4 E
2,12 BAKRER Meta 5347 , Fe 24453 th 5 /K U6 8 s J& PVP/PKP )5 28

XHE K IEE T R R AT Meta 3, KL 17 AT LA
B DRSS RAFAE W S R, P > 50% , USRI 4
BT S R A S RS S I S T A BRI

T B S5 AT Meta 43, 85 R R P o= 0%
(P L8) , PRI 28 4 81 5 RO HE AT 1 7K U838 T T 3R 1Y

Odds Ratio
IV, Fixed, 95% CI

Study or Subgroup __ log|Odds Ratio] SE Weigt

FHTHIERINER (£ =7.94,P <0.001) . Zi37KF,
K IeB i B35 KA PVP/PKP J5 SBHEFEB 4T 1)
WS ETC B K YE 8 T (B 1 4. 79 5. i 2zl I -
LSS AR U T2 A0 A7 A A Fe i 177 , 24858 /s U <1
XIFR, PR ANAFAE R AT, DLIET 19

Odds Ratio
IV, Fixed, 95% CI

{&374R 2016 124328 0361917  96% 347[1.71,7.05 =My
215§ 2020 1.7741058 0672732 28% 590[1.58, 22.04)
£5kF. 2019 1.869029 0.404477 7.7% 6.48[293 1432 o= ==
BEY 2019 0.983949 0594448 36% 267 (083 8.58] =
FPik 2016 1.871033 0442735 64% B650[2.73,15.47] et
&g 2019 0.425921 0.136771 675% 1.53[(117,2.00] =
A8 2020 1.698547  0.746635 2.3% 5.47[1.27,2362)
Total (95% CI) 100.0% 2.22[1.78, 2.76] ’
ity: Chi*= =6(P= E= : + t {
Heterogeneity. Chi*= 25.46, df = 6 (P = 0.0003); F= T6% 0.01 01 10 100

Testfor overall effect: Z=7.08 (P = 0.00001)

Favours [experimental] Favours [control]

17 %7}(1)%:41%.? Meta ﬁ*ﬁ'#*%.

3 g
PVP/PKP J5 ARHEF-E i N — BAFTES A

FHEF A BROTEAITEAR G H K5, I PVP/PKP
FX#@B*&QE%jJ‘”“E&”“TjE AT A HEFF B T K AR
JEHRS AR K SR 25 50 AR oty o i 2 )
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Odds Ratio Odds Ratio
_Study or Subgroup __log[Odds Ratiol SE___ Weight IV, Fixed, 95% Cl 1V, Fixed, 95% Cl

2318 2016 1.24329 0361917 29.7% 3.47[1.71,7.05) ——

Si5E 2020 1.774105 0672732 86% 5.90[1.58,22.04]

25k 2019 1.860029 0.404477 238% 6.48(2.93,14.32) —

BRI 2019 0.983949 0594448 110% 267 [0.83 8.58] T s

$3% 2016 1.871033 0442735 19.9% B6.50(2.73,15.47) ——

H Ak 2019 0.425921 0136771 0.0% 1.53[1.17,2.00]

AR 2020 1.698547 0.746635 7.0% 5.47[1.27,2362)

Total (95% CI) 100.0% 4.79 [3.25,7.05] <>

i - =5(P= ‘= I ; 1 ]
Heterogeneity: Chi*= 292, df=5(P = 0.71), F=0% 0.01 a1 H 10 100

Test for overall effect: Z=7.94 (P < 0.00001)

Favours [experimantal] Favours [control]

E18 FokieEiRmERGREESTEIRWE

SE(log[OR))
0
02
04 8 )
0.6 o
5 ]
o
08 i
; ! . OR
0.01 0.1 1 10 100

E19 BkiESREZMHNIHEFRETRSE
JIZERFE R I, A G SR HE P B P2 B oK Je i AL HEAR S
HEMARY 77 228 pir sk

AHFFEE i 48 4R 2010 2 2020 4 [E NAMNATFF R
[I2&T PVP/PKP J5 & HE B 3T A5 15 H 28 A AH G SO,
45T PVP/PKP J54RHEFR BTN fERE N R . ilid Meta
SIRTR IR B BERAR AR FTHER R IH B gt il 2
(=2) MEREITE N 2 (=2) ARG RITYUE BHARS
TBYT i K BMIT B K e i FARME R S T 2
(=2) MM R B AR S HEAR 5 ™ A R Bk
JeB I PVP/PKP J54RHERH AT i Sl R 2 .

Kaufman 25" 8 1 525 K8 B0l RIS S5 A 0
fICH % B & PVP/PKP J5 &R ME B 4T k7 fE i I &
HHABANER L T4 0 1 3358, B A 3 B s A 4
1% ,PVP/PKP J5 SR HEF-& 7 19 KU T B 3% o Heini
S5 P E A R UE RN 16T 5 R R
BiAATRYT I OVCF BH KB, J5 & AR Ja S HE P r iy
RAZZNEN 4 f5. RUFREE R 8% B R R
JE ARATHUE BB AR Y i PVP/PKP Ji5 SR HEF-B T 1
a5 LR 4sie—3.

Ning 25" IBFSE % B, W) 8h 2730 B e AR 974 T
PKP Ji5 24k R &P I AR 4B 4 A XU 12 40 4 B — A A
PriT PKP 5 o 5450 X B s A v = e
Priv A7 BRIC K RHIF 5T % B, B bE & AR B TR AL M =
GG , I OMER S R 7 BH 2, B ) [ &0
MELARGE Y, Je O ME B T RUBSE 3G Ko AR5 R R
RIHERBRIH B R it 2 (=2) MR 8 o

Z(=2) FAMEME it 2 (=2) Jy PVP/PKP J54R
MR AT a5 LR pIR 458 —30

PIFEXS F R 8 S 75 42 PVP/PKP J5 4B HETS-B 3T 119
FER P & — HAT . Komemushi 2573\ N, 47
S TUGAA Y B IR A, T = 8 FUR T R BB AL Y
SR Z— , IR iR J& PVP/PKP 5 SR HEF B 4T 70
SEERE N A IY R B S PVP/PKP Ji5 4B HE T
BTG K, RIS S0 135K, SRR RrL:
AR 98 R N R T B LA B M 2K O R RS
o1 R IS P HE R XU 3G

Lin 25 AR5 % 80, BMI <22 kg/m” [ £ 5 HER AR
WA T B 5y KA SR HEFR A T, 1K BMIL A B B2 8 B s
T RfER R R, AR SR S Z — 8 HLEK
Al e MERCR 0 M KA O, IR BMIT i35 B i R
IRPIBARR, A1 L B 4t 6 6 344 o o ofl) S8 s FH
559, BB URIECD & BOE AN I, i f8 2 PVP/PKP f5
AR HE TR T B JRUBSE 3

AW 5T Bos Bk e il FARME R B o £
(=2) ¥ PVP/PKP J5 4R #E & fai b &= i
DR A il 2 3 A (A P 11 B 7K i 2 488 i 445 e 100 B 2, A
T SO AR 2 18T 1) 1 7 43 A, S SRR 17 1 ) . & AR
LS AEAR A (] 23 0 2R 72 S T 4 8 A B KU
Ko Liebschner 25 fF50 & B, HEIR R A 15% %5 i
() 7K U8 P AT (A5 AR A2 0 B, 2 B /K et 22 I i
SRR ) B A7 fap AN S8 5738, DT = 20E A,
B, 3 4R VK 52 MER R R T IEMERR ™ A SO A3
T PVP/PKP J5 &R HE R T XU o 1 B K e 158 T 248
R[] 285 D)2 o 3 4608 3 A [) 28 P R /8, DT 7 2 330
FER IR, 3G A J5 AR AE R T AU o A
AR WoR, aHE Rk B A R S HE R S A
K BRI B & PVP/PKP J5 &R #E & 41 i fa b 5
£, 5 FRUIRE R 5

AAIF G AT — 3 1 )= B - O A 98 A AL X BE
RIS SATHETEMFSY , HIE N SCRREE 2, P BEAF7E— & It
R @45 SCHk I B 3 PORMIER T AR AL BE AR 2
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HER PSS I — e 2 s BBR EZAEIRA , Hofl—LE 5645
REE IR SCIREL D X T RETE — R L FRAIR 1%k
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£i B RRIA 75 OVCF H35 i %€ 1697 7 S,
B i B W BR R RITYUE B ARG
J7 AR BML A 7K it K 68 s A BT AE 14 R TH
PEE IR S 2 HER B P iice i 2 PR K
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BRESRBEF ARG ICU B2 F B E K & WFRYLE X Bl K 89 %0 E &

K $B,E BRI, REIE.E M (MnUTERA KRR R s P RS G BB AR R R TR Bt 210014)

o

[(# E] B® HITERRDRE T A S5 B % 5 (1CU) B2 48 (838 PR LAH DG it 2 (VAP) 1Y & A2 1% 10 B H 32
Hx. ik T 2YRE M E R AR ICU A HUHoE ~GAITRY 178 B4R BH I IT R 4, Geit 8 VAP iR B,
RARRR M ZHEK Logistic MM 8 E RE VAP IR E, BR 178 B3R &SI T ARG ICU M24E8EF P, A
56 Wil Az VAP, ARy 31.46% o BRI R Hras R s 2 AL ETEAFRS U A s U A T S R H S B
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Influencing factors of ventilator-associated pneumonia in elderly patients transferred to ICU after orthopedic
surgery under general anesthesia

ZHANG Man,WANG Jie, CHEN Ru,WU Yan-yan,CAI Cong (Department of Critical Care Medicine, Nanjing Integrated Tradi-
tional Chinese and Western Medicine Hospital Affiliated to Nanjing University of Chinese Medicine , Nanjing Jiangsu 210014, China )

Abstract; Objective To investigate the incidence and influencing factors of ventilator-associated pneumonia ( VAP) in elderly patients
transferred to intensive care unit (ICU) after orthopedic surgery under general anesthesia. Methods A total of 178 elderly patients who were
transferred to ICU for mechanical ventilation after orthopedic surgery under general anesthesia were selected as the research objects. The
incidence of VAP in these patients was counted. Univariate and multivariate Logistic regression were used to analyze the factors influencing the
occurrence of VAP in patients. Results Among 178 elderly patients who were transferred to ICU after orthopedic surgery under general
anesthesia,56 cases developed VAP with an incidence rate of 31.46% . The results of univariate analysis showed that there were statistically
significant differences in age ,reflux aspiration,smoking history,oral cavity cleaning before tracheal intubation, daily replacement of condensed
water, diabetes , previous combination with COPD, mechanical ventilation time, combination with hypoproteinemia, daily oropharyngeal care,

indwelling gastric tube and use of acid inhibitor between the two groups ( P <0.05). The results of multivariate Logistic regression analysis
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