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22 FAHEMRIE T TS K& J7 Kiimmell 9%
Ao B KRB R AR & 5

AOom M R T,E M MIEE AR &
(EHBERIR I R s AP ERSE B 100020 db5T)

[FEE] B8 BT Kimmell 95 8 #1748 B HEA S ™ RO R (percutaneous kyphoplasty , PKP) A & 7K ¢ 15 i 1)
FERIR . 773  UBPERT 5T 2016 4F 2 A ~2021 4F 3 A7ERBEAT PKP 1677 19 Kiimmell 5 &% 3k 70 1], H4EAR
JE BRI KRB NBRASIES WA, IC 5k WI4LE & T 0 B 45 548 80 (body mass index,
BMI) Kiimmell %% 7381 ( 171041 E AR5 2200 6] 1 47 38 00 (Mo e/ A ) i K D8 T 20 i 2K D1 23 A T 2 (AT B
FEREE SRR ) MEVRTTBE 5 8 25 I B M AT BE TR 4 AR 8 MEARRRIE A A (AT B ey 88 AT A 5 B o 2 11 K g 1
TR BT R 0T M Z R Logistic AT F5E & IR 55K B s Z A C R, IFL 6 2l TE
FFAE (receiver operating characteristic , ROC) i1 £ 437 B 7K V& 7R FU53 B0 8 7K V89 s 1 10000 #1645 5% <70 i) 5
H i KB 32 01 B I RN 45.7% . R S0 B, Kammell 95 43391 HEA FTBE B 45 5 B2 HEAR BLE
1 B K DR TR B2 TR] 25 5 A Ge it 2 3 L (P<0.05) . 2 R E Logistic [81H 4387 75, HE A FiTRE & 45 B2 1 (P=
0.021) Ko B K Je A FL5r 80 (P=0.032) & PKP 76 ¥7 Kiimmell 5 A & 4= B K e i3 s 1 fa s I 25 . ROC 6 Wow
B KU AR T3 B 1 K e 12 e e A I B R 31.28% , S5 8 + 1 /K U AR B0 B KM A iy BE T 45 B 2 PKP R
J7 Kiimmell 5 A Hi 7K U8 15 s 1900 57 06 6 PR 3R TR T I R AR 35 B A TR AR B 43 P 31.28% L F

[FE8iA]) 2 A ™ I AR ; Kimmell 34 ;B /KB T G R E

doi: 10.3969/).issn.1004-406X.2022.06.07

FE 5% S.T683.2,R619 X HERFRIRAG A XEHS :1004-406X (2022)-06-0526-06

Analysis on the risk factors of cement leakage in percutaneous kyphoplasty for Kiimmell disease/DU
Peng, CHENG Aoxiong, FAN Ning, et al/Chinese Journal of Spine and Spinal Cord, 2022, 32(6):
526-531

[Abstract] Objectives: To identify the risk factors of bone cement leakage in percutaneous kyphoplasty
(PKP) in patients with Kiimmell disease. Methods: A total of 70 patients with Kiimmell disease treated with
PKP in our hospital between February 2016 and March 2021 were retrospectively reviewed. According to
whether there was bone cement leakage in operation or not, the patients were divided into leakage group and
non—leakage group. Age, gender, body mass index(BMI), staging of Kiimmell disease( I /1), symptom duration,
fracture site(thoracic, lumbar), cement volume, cement distribution pattern (lumped, spongy), anterior and pos-
terior wall heights, the decrease of anterior vertebral wall height, compression degree of anterior wall, wedge
angle and the volume fraction of bone cement were recorded. The data were analyzed by univariate and mul-
tivariate Logistic regression analysis to determine the related factors of cement leakage. Receiver operating
characteristic(ROC) curve was drawn to analyze the predictive value of bone cement volume fraction on bone
cement leakage. Results: Bone cement leakage occurred in 32 of 70 patients, with a leakage rate of 45.7%.
Univariate analysis showed that there were significant differences in the staging of Kiimmell disease (1/1I),
the compression degree of anterior wall, wedge angle, and the volume fraction of bone cement between groups
(P<0.05). Logistic regression analysis showed that the compression degree of anterior wall (P=0.021) and the

volume fraction of bone cement(P=0.032) were the risk factors of bone cement leakage after PKP treatment of
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Kiimmell disease.

ROC curve showed that the best critical value of the volume fraction of bone cement to

predict bone cement leakage was 31.28%. Conclusions: The compression degree of anterior wall and the vol-

ume fraction of bone cement are independent risk factors for bone cement leakage in PKP treatment of

Kiimmell disease, and the volume fraction of bone cement should be kept below 31.28%.
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ME AR e 45 B 3T (osteoporotic vertebral compression
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Beijing Chaoyang Hospital,

Capital Medical University of
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2016 4 2 A ~2021 4 3 H il & PKP G711
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1.2 FARITE

BEMENTFASG, BOdMiks, C A X
2R3 O G | I LURE IR 35 T — /R F AR
THEEE, R PEER, BP0 AT IS Bk HE 2L B
b, 7E CBIRE X B OISR T 97 ok BR A 15 TT 45 B
HEMAR AT e 2 ME A 5 B MEAR 52 7 6 = e 457 1k
B PL22 300 0 B K TR SR8 T AKEAR, IR DI
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CL7IUBA) | e RAFLEET o] | B WA (o e/
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L 3.0~4.0ml 18 KV, WEAE T 2 6.0~8.0ml 191
IRV, B K e 5 5 LA 6ml Ry Ao A
1.3.2 A r AR AR X 2R, FIH
PACS 5218 TAE R Ge il & LU R 8 . (1) MERAT
JEi E Fei EE T A AR RS X v 4G A R
R ZE AR A A R TR PR A A RE
o BE (L 1) 5 A A R B 8 v B = (A7 408 3T ME 1A
TR 1R 82+ T AN 400 0 A i B R ) /25 AR I BE
o BEE 05 O (I = A A T B S vy R — M A R
HE A HIT BE s 405 A5 = CHE R i B 8 B8 2% R /M 1A
FIRE S 5 1 )x100%, (2)HEMRBZIE A . 2l X
2k R b IR AE b AR 2R 22 ) S A
(3) G e . 78 AR A 09 REAE IE A7 X 26 A I,
N 45 M 7 ME R S B B, IR iE SR AT
B1, 0 5 45 T 7 A R AR BE IR IC R A2,
B2, FEMIA X 4 7 b i s ME b R MEAR & R
C1.C2, UiHERFL . V=mr (A1+A2)(B1+B2)(Cl+
C2)/320(E 2), (4) B KGR BL L. (K e Ak
UG HERFL) x 1009,
1.4 Gtk

B AT $ 5 % 1 SPSS 17.0 8 #4758 112 kb
B RTR R TR A A, AR
w0 BMI Kiimmell 955 43 81 9 IR 435 22 B (7]
HTIRAL K T KA S T

BOGORE, LUR O R B0 AT Ge v 43 BT 5 M T BE 25 i
T ORAH MEVK T BE 2 B2 BE AR BLIE £ MEAA T
B R BE | REAA ST BE 2 B SR K R AR B A AR AR
THEEGORE R ¢ KRS EAT e 00 A B B R )
M RA G2 LR R WA Z R Logistic
B 34 5 X 8 1A B PR 3R R 32 0 LA R
fiF (receiver operating characteristic, ROC) #H £k 11
# 2k & 1 L (the area under the ROC curve,
AUC) S PEAN ook B 7K Y89 T 1Y 5000 16

2 HBR
2.1 HIKUEE TR 5
R R A Hr 45 AL R AR S BMI SE AR
eI N [T T VARG = ) LR A 1 = ) A
JERS MEVRHTBE &y B2 2 A MER A BE & S
JERER EBKIRBIRA S LB IR LK 2% 5 L5
T L (P>0.05) , 4L 1) Kiimmell 95 73 19
HEMATITBE e 4 12 B2 | MEARBUIE M1 SoB oK AR R O3
B 2RO G2 L (P<0.05,% 1),
22 HKRBIENZIHE 5B
DERERGREBKEBIRNHAZ &,
Kiimmell 95 73 ] HE A7 BE R 45 2 B HEAR LT f
Ko K Ue A 40k A AR i, 4T Logistic 1119
ZHEDHr, KK VSR A5 B0 ME A AT

B 1 AMEREIE A M B &R Z A
B A o DN A S T RE RS BE I R AR
22 10 19 8 43 S0 A Sy T RE e 3 R S BE
OB 2 EARETHEMEL , M X 2R
e A A A AR AT SR B AR
iCoh AL BL, N5 HE S A7 AE R F 247
KJEIFFRic N A2 B2,A1+A2 B [& 2a
ik, HAH R 7.70cm,B1+B2 Bl & 2b
gL, HAE N 6.64em, fEMIAE X £k i
A A T M A B BDET 2b th
H AL C1+C2 {E R 5.86em, 245
L1 HEMZ T AT 2 29.40em?

Figure 1 The wedge angle of the vertebral body was measured as the angle between the upper and lower endplates of
the fracture segment. The distance between the upper and lower endplates of the anterior wall of the vertebral body was
taken as the height of the anterior wall, so was the posterior wall Figure 2 In the anteroposterior and lateral films of
the lumbar spine before operation, the lengths of the lower endplate of the upper vertebral body of the injured vertebral
body were measured and marked as Al and Bl. The lengths of the upper endplate of the lower vertebral body of the
injured vertebral body were measured and marked as A2 and B2. In figure 2a, Al1+A2(red lines) was 7.70cm. In figure
2b, B1+B2(blue lines) was 6.64cm. The heights of upper and lower vertebral bodies of injured vertebrae were measured
and marked as Cl and C2 in yellow in figure 2b. C1+C2 was 5.68cm, and the volume of L1 vertebral body before

injury was estimated to be 29.40cm’
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TR RE B KR B T RO A ST G B R (P<0.05, 3%
2),

&1 PKP & Kimmell %A 4 BKiRESRHNEEE T
Table 1 Single factor analysis of bone cement leakage in
PKP for Kiimmell disease

Bl (n= LB (n=38)  pp
32) Non-leakage
P value
Leakage group group
FY (%) Age 0.899
>80 12 14
<80 20 24
P Sex 0.052
3 Male 13 7
% Female 19 31
55 L 2 (k) 0,068
Body mass index
>24 17 12
<24 15 26
Kiimmell3% 43 1
Staging of Kiimmell disease 0.027
I ] Stage 1 7 18
I Stage Il 25 20
SR AR L [ (d)
Symptom duration 0.363
<30 7 12
>30 25 26
BT Fracture site 0.377
Mg HE Thoracic 16 15
JEHE Lumbar 16 23
KU T 4 4 (ml) 0.238
Cement volume .
<6 14 22
>6 18 16
BRI &
Cement distribution pattern 0.484
A B A Lumped 17 17
34 B Spongy 15 21
HEAAR I BE =5 2 (mm)
AWH 5.35+1.34 3.88+0.89 0.159
HEAAR J5 BE = % (mm)
PWH - 5.09+1.27 4.72+1.08 0.892
HE A4 iy BE o B2 & R
A (mm) 6.23+1.56 4.62+1.06 0.039
Decrease of AWH
AR T B 408 2 E (%)
Compression degree of 22.38+5.59 14.52+3.33 0.064
AWH
HEBUE A8 () 7.08+1.77 7.89+1.81 0.015
Wedge angle
KPR T34 (%)
Volume fraction of  10.20+2.55 9.63+2.21 0.045

bone cement

TE AWH , HEFR A RE &5 B2 s PWH, HME (4 f5 BE 55 2
Note: AWH, mean anterior wall height; PWH, mean posterior
wall height

2.3 ROC #h&sr#r

2244 ROC 0 4%, 43 M K Je A4 B 40 BOxt B K
TB WM AN . ROC #h 2237 B, B /K I
PR B B K e B i i il 26 AR 0.761,
B AL AR 31.28% (K 3)

O

3 itig

H A, I R X T Kimmell 5 893497 5 5 AR
i Kammell J 11 R 70 #EAT 285 X5 T4 48
Z Fe KMEAR ™ T SR A 0 IR, Bk e b s ik
A8 BN KR (bone cement —augmented
short—segment fixation, BCASSF)!" J& H §ij # A #E
FHIAR, ZRSCIITE R 45 2R 7R BCASSF 1

®2 BAREZREXEZHNEERSN
Table 2 Multivariate analysis of factors related to bone

cement leakage

FEAH b 95% A7 X [H]

P AR L 95%CI for OR
P value  OR TR R
Lower Upper
Kiimmell5 43+ 1]
Staging of Kiimmell 0.714 1.296 1.216 1.741
disease
A i B 45 R
Compression of AWH 0.021 1.187 1.021 1412
HEK 8032 fi 0974 1008 0788 1394
Wedge angle
H KPR TS 4L
Volume fraction of 0.032 1.325 1.128 1.687
bone cement
: ROC fi
e
L |
1]
e :| . ] . - - ar .
T-EHWA

B3 R USRS B i K P2 1 ROC £k
Figure 3 ROC curve of bone cement volume fraction

predicting bone cement leakage
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O M A AR K R A e D RE A P [ S A 3
S8 T A e R 1 B 5 THT A A ARG R BECR e
mxsFrIMgz ke 1. 1 Kimmell 5,
o H R AR IR TCTA T Z IF T AR R PVP
1 PKP WA E I/ A& atem a2 AR5
WA S, M2 PKP S H KR E £
HR VR I R AR, T LA g ik A A A g 3 R
I 5 MY, E TR B U B 2 R T
fpus1m

KRB I PKP FAR 5 WY JF & AE
R A SCHR 8 H & 2 R AE 5%~87%M, TE I K T
PR IR T e Mk b ik, B K e 3 78 b5
WEAEAE R A Rk S MEAR & 2, B Tt 293
I8 LA B MR A ) 12 R B KB T
&g, FEARTGE R, BKIRB WM LA R
45.7% , #E Z2 P DR 25 v | HE A i R 400 A R R K
TR BUR B K TR B I I S FE R IR HER
T RE 47 BH 0 45 7 ME AR B B 7™ R AT 24 B B
B E KIS R I ERR B K ZEHER Y
YRELS 25 5 MR 1R B 4B s ih Rt ez
PVP,PKP i ik BREEY 5K | FEAR T 7K U 35 78 7L 40
W7, k% T PVP FAR TR E KRS
T 10 45 1 2k B2 0 A B KR, S B0 P iR G 1k 2
FIRIT B L,

B K VR E SRR PKP AR hon] 5 09 BB AR i
W WIRIT RO E BN R AR 4
KU T 5 KR B R R 08 T R R 2 T A
XK o B F O HE R AR BRI, B K U8 T 5 5 ok 1
il B K Te I TR 7 AR R IR 25, T K
Ye AR T3 BN g B /K DR PR B 5 10 AR A AR L
{8, A B /K R T S it AT LA 00 b S Bl K T
(3 TR AR R,

KT KPR B3, A SCRR A
2 CT AT MEMEVR FE g, AT AR A5 40K 1 04 473 #
TRFR B HAEAE LR ), (1) ARF 58 B /K e AR FR
G300 ME AR BRI 3 L T R S HE AR 1 ke 3K
A AR ADLA 5 PT ISE MER  AARRR, TT E A RAR Y
JEA0 E MERIRER, AS3E T AR mi# i K YR A
., ()EHE T E MR DICOM A& X33 A
Mimics 3R #F 4T = 4 @ FRPE R B2 2%, I K
JC AT LA (3R i AAR B 52 4TS R
FH B X A 5B K PR B Bl ik
ARUFFREER BN, HKREB OB KIS I

VA [ 5 S B TR 2 R = 3 | K2 )
T A& 5 22 Rt FRATTIA A #E X 04T PKP R
J7 1Y Kiimmell H5 8 75 3547 AR B VPAL B B K e i
RO HORT DL G i 35 By R 35 Al TR i K e i
FE R oL, ARWFIE L 226 ROC #iZk &3, &
A=l K U6 T A I A R 31.28% , R FRATT
W, 76 PKP {697 Kiimmell 35 A 5 R 75 36 G015 7K U8
RAEBIRWATHE TR ATREZ d 45K e, HK
PR BN BT 31.28%,

B2, UL PKP FARIEST Kimmell 57T L3R4S
KA B AT R, 15 7K R AR R 3 S50 B A A4 i B T
45 B 2 PKP 1697 Kimmell 5 A th & K I B T
PGB N 2 e R KRB IR AR T, REL
)T ST B 7K 8 LA S S B R S AR A i B (HLE f
K PRARFBAE 31.28% LU T, (HAHFIE B
OBIFFE AR A /IN , HLA R A AR S A H 00 AT 14
SRRV M MR AR R, Wi
HE— 21 2 Hl REEABE S AT AN 7S
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