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A retrospective trial of percutaneous vertebroplasty versus percutaneous kyphoplasty for treatment of
Kiimmell’ s diseases
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ABSTRACT Objective:To compare the clinical curative effects and safety of percutaneous vertebroplasty (PVP) versus percutaneous ky-
phoplasty (PKP) for treatment of Kiimmell” s diseases. Methods: The medical records of 48 patients with Kiimmell’ s diseases were analyzed
retrospectively. Twenty — eight patients were treated with PKP(PKP group) ,while the others were treated with PVP(PVP group). The pa-
tients consisted of 5 males and 43 females,and ranged in age from 60 to 75 years( Median =67 yrs). The pathological changes located at T,
(2),T,(9),T,(15),L,(14),L,(4),L;(1),L,(1),T,, and L, (1)and T, and T,, (1). The operative time, consumption of bone ce-
ments , complications were compared between the 2 groups respectively. Moreover,low back pain visual analogue scale( VAS) scores, Oswe-
stry disability index( ODI) , injured vertebrae anterior border height, ratio of injured vertebrae anterior border height to adjacent vertebrae
anterior border height and kyphotic Cobb angle of injured vertebrae measured before the surgery,at 2 days and 1 month after the surgery and
at last follow — up were compared between the 2 groups respectively. Results : The operative time was longer and the consumption of bone ce-
ments was less in PKP group compared to PVP group(68.35 +/-11.63 vs 45.29 +/-9.76 min,t = -7.454 ,P =0.000;2.95 +/-0.56 vs
3.29 +/-0.66 mL,t =1.856,P =0.070) . There was no interaction between time factor and group factor in low back pain VAS scores( F =
0.076,P =0.785). There was no statistical difference in the low back pain VAS scores between the 2 groups,in other words, there was no
group effect( F =0.132,P =0.895). There was statistical difference in the low back pain VAS scores between different timepoints before
and after the surgery,in other words, there was time effect( F =710. 533 ,P =0.000). The low back pain VAS scores presented a time — de-
pendent decreasing trend in both of the 2 groups,and the 2 groups were consistent with each other in the decreasing trend of low back pain
VAS scores(8.00 +/-0.82,3. 18 +/-0.61,2.25 +/-1.04,1. 82 +/- 0. 95 points, F =301. 206, P =0.000;7. 85 +/-0.93,2.90 +/-
0.64,2.30 +/-0.98,2.00 +/—0.97 points, F =189. 922 ,P =0.000) . There was no interaction between time factor and group factor in
ODI(F =0.785,P =0.380). There was no statistical difference in ODI between the 2 groups,in other words, there was no group effect
(F=-0.341,P =0.733). There was statistical difference in ODI between different timepoints before and after the surgery,in other words,
there was time effect( F =689.909,P =0.000). The ODI presented a time — dependent decreasing trend in both of the 2 groups,and the 2
groups were consistent with each other in the decreasing trend of ODI(69.79 +/-10. 84,38.39 +/-5.65,25.50 +/-4.14,21. 61 +/-
3.75,F =296.004,P =0.000;71.55 +/-9.57,40.50 +/-4.38,27.05 +/-3.71,20.25 +/-3.39,F =304. 494 ,P =0.000 ) . There was
interaction between time factor and group factor in injured vertebrae anterior border height( F = 11. 128 ,P =0.002 ). There was statistical
difference in injured vertebrae anterior border height between the 2 groups, in other words, there was group effect (F = - 5. 030,P =
0.000) . There was statistical difference in injured vertebrae anterior border height between different timepoints before and after the surgery,
in other words, there was time effect ( F = 182. 068, P =0. 000 ). There was no statistical difference in injured vertebrae anterior border
height between the 2 groups before the surgery and at last follow —up (13.33 +/-1.33 vs 14.05 +/- 1. 21 mm,z= - 1. 898,P =0.064;
17.09 +/-1.52 vs 17.75 +/-1.63 mm,t = —1.441,P =0. 156 ). The injured vertebrae anterior border heights were lower in PKP group
compared to PVP group at 2 days and 1 month after the surgery (19. 02 +/= 1. 51 vs 20.55 +/-0.72 mm,t = —4.207,P =0. 000;
17.56 +/—1.87 vs 18.75 +/-2.09 mm,t = —2.075,P =0.044). There was interaction between time factor and group factor in ratio of in-
jured vertebrae anterior border height to adjacent vertebrae anterior border height( F =13. 048 ,P =0.001). There was statistical difference
in ratio of injured vertebrae anterior border height to adjacent vertebrae anterior border height between the 2 groups,in other words, there
was group effect( F = —1.605,P =0.011). There was statistical difference in ratio of injured vertebrae anterior border height to adjacent
vertebrae anterior border height between different timepoints before and after the surgery, in other words, there was time effect (F =
501.461,P =0.000). There was no statistical difference in ratio of injured vertebrae anterior border height to adjacent vertebrae anterior
border height between the 2 groups before the surgery and at last follow — up (49.07 +/=2.17 vs 50.78 +/-3.84% ,t = - 1.959,P =
0.056;73.50 +/-3.48 vs 74.65 +/-4.19% ,t = —= 1. 036, P =0.306) . The ratios of injured vertebrae anterior border height to adjacent
vertebrae anterior border height were smaller in PKP group compared to PVP group at 2 days and 1 month after the surgery(74.81 +/-3. 65
vs 78.58 +/-6.73% ,t = —2.497,P =0.016;73.89 +/-4.24 vs 76.85 +/-3.73% ,t = —2.501 ,P =0.016) . There was interaction be-

tween time factor and group factor in kyphotic Cobb angle of injured vertebrae( F' =10.777,P =0.002) . There was statistical difference in
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kyphotic Cobb angle of injured vertebrae between the 2 groups,in other words, there was group effect( F = —2.224 /P =0.027). There was
statistical difference in kyphotic Cobb angle of injured vertebrae between different timepoints before and after the surgery,in other words,
there was time effect( F =89. 178 ,P =0.000) . There was no statistical difference in kyphotic Cobb angle of injured vertebrae between the 2
groups before the surgery and at last follow — up(20.70 +/=1.71 vs 19.89 +/-1.19 degrees,t = —1.930,P =0.060;13.59 +/-2.42 vs
13.39 +/-2.65 degrees,t = —0.281,P =0.780). The kyphotic Cobb angles of injured vertebraes were larger in PKP group compared to
PVP group at 2 days and 1 month after the surgery(16.78 +/=2.27 vs 14.69 +/-3.33 degrees,t = —2.417,P =0.020;14.50 +/-2. 65
vs 12.89 +/-2. 11 degrees,t =0. 140,P =0.024 ). The bone cements leaked out of vertebral body(1)in PVP group and leaked into superi-
or intervertebral space(2)in PKP group,and no complications such as injured vertebrae refractures and adjacent vertebrae fractures were
found in the 2 groups. There was no statistical difference in complication incidences between the 2 groups( P =1.000). Conclusion : Both
PVP and PKP can alleviate low back pain, restore vertebral height, correct kyphotic deformity and improve spinal function in treatment of
Kiimmell’ s diseases,and both of them have less postoperative complications. However, the former surpasses the latter in shortening opera-
tion time, restoring vertebral height and correcting kyphotic deformity,while the latter needs less bone cements compared to the former.

Keywords osteoporotic fractures ;spinal fractures ; Kiimmell’ s disease ; vertebroplasty ; kyphoplasty
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F6 24 Kimmell IFBEFABGHESPHENESELELER v+

qi  HEARR () AR ARig2d

AJg 1A

AR it FH P{H

PKP 4 28 (49.07 £2.17)% (74.81 £3.65)% (73.89 +4.24)% (73.50 £3.48)% 67.82 +11.41 364.192  0.000
PVP 41 20 (50.78 £3.84) % (78.58 +6.73)% (76.85 £3.73)% (74.65 +4.19)% 70.65 +12.86 116.48 0. 000
it 48 (49.78 £3.07)% (76.38 +5.43)% (75.13 £4.26)% (73.98 +3.79)% 69.00 +12.06 501.461" 0.000"
t{H -1.959 -2.497 -2.501 -1.036 -1.605" (F=13.048,
Py 0.056 0.016 0.016 0.306 0.011" P=0.001)"
1) FRUREY) FAEA PAE;2) 22 BN FAEFN P AE ; PKP: &l MRS (M RTE AR PVP . 8 iR MR AR
F7 24 Kimmell f§2EFARBIFHHEF D Cobb BLEE xx5,°
A FEAHE(f]) PN AfF2d AETAH HRIK BT Gt FAH P{H
PKP 4 28 20.70 £1.71  16.78 +2.27  14.50 £2.65 13.59+2.42 16.39 +3.56  38.296  0.000
PVP 4 20 19.89£1.19  14.69+3.33  12.89+2.11 13.39+2.65 15.22£3.63  52.166  0.000
&t 48 20.23+1.47  15.56+3.09 13.56 +2.46  13.47 £2.31 15.71 £3.64  89.178"  0.000"
{4 -1.930 -2.417 0. 140 -0.281 —2.224Y (F=10.777,
P 0. 060 0.020 0.024 0.780 0.027" P=0.002)

1) RN FAEAN P AE52) SCHZRN K F G P AE; PKP: 22 BHEIRE M BUE AR PVP: 2 BEHEIR U A

3.7 &£t PVPALL I BLE K JEHES B, PKP
22 P B KT _EHER B A B, 2 4R R
BOMEFTB I RSB ME B 7 55 I A0 52 A AORE A A
RIHE, 2257 LG8 X (P =1.000)
4 it i

AR R B SR AT 2 O Bk, I IR _E 1 B A
PEMEMCE 3T 2 0 B R g, P T A 56 Kimmell
TRIHGE R PT EBREZ 3 2. H AT Kimmell f
IR AILER] AN - i 2 (R 222 F I Kimmell
5 ERE PR I P SR E TS R e R MG B
B BB AMMER B /N GCE BT, TE MR L,y AR
(8 SRV 32 B i It 43, 51 A3t 10 sl bk A 58, =
SOMEM I BEA AL, TG AR /N R SR SRS, 5
BUMCE T 52 52 B 5 T I Ji B2 S A A 338 sl 9 1RO, A
TEAM T8 A Rl Ty, S5 Ve R R 3

2 KR A S EHMERIRG AR EE R Y
MEMHT 1/3 AT B — 2R SO I, To M 3638, — HL
5405 FH LA A DX R H BRI, 3501 PR | Kiimmell 5
HEVRIRMG 2 K A EMEPR T 1/3 LS — 3 A%
H IRy Kimmell 555 1) & 55 B AT BE 2 P Jo 5 s 1
BT FEHEAAR P T B S0 A A% Bl 1 44 3R 5T
JREC (A 22 ORI SE Y B Kiimmell 5 %
JEIZES MR A AL

K4 OVCF 3 i BNR S5 4 F RIF 697
JEOKIRIER S B WG, — A S E ko i
Kiimmell J528 MR B S H B 2 53 FARYY
AIRIT I — BN 2 B AT A, T2 B2 Hh M A I
B ARG IR, B B 2 A R SER
R IS B R A, BT AR R A R LR
MFARRIT . Li 06 Kammell 5553 3 41, 3
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YO T3, 1T Kammell 5557 R ] PVP 87 PKP 3597 ;
T 491 Keimmell 355 DRIAfE (4C J B 29, i) 44 PA) 9 B /K
VERT 25 H 3B 7K I S P8 T 55 DOEME i S, IR
ek PVP o PKP S 1 H 5 0 T 5 ™ B ™ 5 a4 9
PR FE AT T AR E AR A

PVP 5}, PKP i 1 1] 57 52 #E {4 24 Bt N 35 78 - K
V&, W LARD 20 (5 M A RS, i B 20 i R, EL AR X 22
4 HITRE W BURE BT Z Ml . (HAEIR)T
Kiimmell %5 A 3% #¢ PVP & 2 PKP Hl — H 17 7 &
WL FEFCR A PVP JAYT Kammell 50, 4
HE P ATAE 2R sl A (B O T B, 3 3 2o A A3 B ol
HERZLBREKIT I3 B A LS ™ TR 45 21 84 41 1F
A TFEAR s ) B e L0495 B /DN ot L 3 AT U /b e 42
PR 2EFA S Kammell 56 (4 w5 B 0% 2 3=
FUREERNL AR A7, BRBEY TR A S B, it Ho el
Kiimmell Jigpa FR 5, KR 70 LB B 1y L 5 50 5
FEASKE I8, BRAE TR AT 9K AT A M A i % sk 2 p B
BRI LB BB KB T g JLAS . X T PKP 2
HL AR R BRI Y R T AN SR MY TR &
B 43K o B b R B A R b B, g
IR 5K . ASBESE P K RIS I 0 & R
B, 3 AT RE 5 AR v FRATT ™ M R BRI 0 5K 5
AT 5 5 U AT , 70 4 T B 7K U8 A aed A e o 7 A6 32 17 2%
PSR 4 BN, L A PR AE B 9 T B2 AE , X AR T 1
KRB IR &SR, E BB REASFBE
Ja o

2 2 HE A AR R B 7 B 405 A T 2k R0 M S
MR 2 d B BT B X AT RE S A B R
FABUHERIE AR A 56, Al i L e B PVP 5% PKP
JRGTANHEAE T B B 2GATT RS , TR Y B 74 5
IS PR KIS AT . AFR S R R 2 A
BIR R AEHE B B T, X TR S ARG &
PSR(ER /M= BN VA= LN = B O

SRR R MEIR R 48 M ST AR, R A PKP 8§
PVP j&97 Kiimmell J5 0 HAT H B 1945 5. BRI
ANEEHEARNRAAET BB E , S8R TE
G, PR 2 ) BREESE T B BEL T K, 3 X6 2 i B AR A
BRIEY TR BAR TR B, IR K e i da A
TR BLAh, 7EIEYT Kiimmell 355 H B K TR 12 T
KERGY A FHE S DY, 2 b Zp i 24 Bk A
1B, B TEI PR AR , Lt FT A 2 189 A 4R A 1K 47

BIRUS: o BT XF B 7K B T B TRI R, A5 27 2R T 20U
TEEKIEEARTGYT Kammell 5 , 151 R _L UG 14247
{EPT S G

AFFELE R B R, KA PVP 5 PKP j4Y7 Kiimmell

T, YT REGE AT PR , RS A o B2, M A o7 W

B ARSI RE , HIF ARE o Al 1R 40 5 T AR

(] RS MER S B2 21 IE e T e 5 TR TS L (H S

BT KPS R
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