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Application of percutaneous vertebroplasty with the second injection for poor dispersion bone cement of Kiimmel dis-
ease LI Chi* ,WANG Jing,ZHU Ming-yu,ZHOU Yang,WANG Jian - hong,and TENG Hong-lin. * Department of Or-
thopaedics ,the First Affiliated Hospital of Wenzhou Medical University , Wenzhou 325000, Zhejiang , China

ABSTRACT Objective:To investigate clinical effect of percutaneous vertebroplasty with second injection for poor disper-
sion bone cement of Kiimmel disease. Methods: Eighty-eight patients with Kiimmel disease were treated with vertebroplasty
from February 2014 to December 2017 ,and 16 patients were found cement dispersion unsatisfactory during initial cement in-
jection and were undertaken second cement injection during operation. Among patients, there were 1 male and 15 females aged
from 63 to 82 years old with an average age of 72.7 years old. Distribution of fractured vertebrae were followed : 1 patient was on
T, 1 patient was on Ty;,3 patients were on T),,8 patients were on L;, 1 patient was on L,,and 2 patients were on Ls. VAS and
ODI score were compared before operation, 2 days after operation and the latest following-up , anterior vertebral height and local
kyphosis angle of fractured vertebrae with intravertebral cleft were also observed. Postoperative complication was recorded. Re-
sults : All patients were followed up from 5 to 22 months with average of 14.1 months. ODI score before operation,2 days after
operation and the latest following-up were 72.3+12.1,56.8+5.0 and 12.1+5.3 respectively; VAS score before operation,2 days
after operation and the latest following-up were 7.8+0.6,3.0£0.4 and 2.4+0.7 ,respectively ; ODI score at 2 days was improved
compared with before operation,while ODI and VAS score at the latest following-up was improved than that of 2 days after op-
eration. Vertebral anterior compression rate and Cobb angle of the fractured vertebrae with intravertebral cleft were respectively
corrected from (37.8+5.4)% and (15.1+2.0)°preoperative,to (4.7+1.4)% and (4.4+2.2)° at 2 days after operation, (4.9+
1.5)% and (4.8+2.4)° at the latest following-up , there was significant difference between before operation and 2 days after op-
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eration, while there was no difference between 2 days after operation and the latest following-up. Three patients occurred ce-

ment leakage without pulmonary embolism and neurological impairment. Four patients occurred adjacent vertebrae fracture.

There was no incidence of recollapsed vertebrae during follow-up period. Conclusion : Percutaneous vertebroplasty for Kiimmel

disease could receive satisfactory clinical results when cement dispersion was inadequate during initial cement injection by the

second injection, and effectively prevent occurrence of vertebral re-collapse.

KEYWORDS Vertebroplasty; Cementoplasty;
Kiimmel Jj , SRR Ay “HiEpR A 223 ZRBFAE ™, 2 4
T HMER BB AMEE ST, AL O HEA S B
Je B /NG R AR AR IR AR SRR R, JE ROTE
HA M 2 R BF RN MM e o 28 B AR
I T RPN BEA B M Kiimmel 5 £ 595 1Y
JIEE o i T M S ] O 2T dERE AL R AR
B R R T A I TR R B 4 A PRI A
B B KIRAE T ARMER N IRECA R BT ARHE
PRERBA ™ K YRR AL Y HE 2 IR 5 I R - R 5 A
PRI T ARG FRUCH BRI ZUTF R, 3T 00 F0 4 s 2k
F788 2 WWFARIGIT o B N R DL AR T8 56 TAHER BB A
R B HE B K JE TR BN R A ALBE . AR SO A5 B
28 B ME R BUE T ARG 97 19 Kimmel J55 58,
16 ] F AR R BLE K Je SE T 25 I, 23 i Tl 1L
IKIEARIREL, R U B K e B HEAR B /K U8
YRR, BRI T
1 #BREHE
L1 —f5k

2014 4 2 7 2 2017 4F 12 A R4 B HEMR K
JET-ARi077 88 1] Kiimmel Jj 222, 249 % W MAE =5 AR
s o 16 BIE HET AR R BLE KRR K,
R RO S B KT . 16 B 5 1, 2
15 ] s 47 0% 63~82 % -1 72.7 % Ty 1491,y 1 ],
T3 4, L0 8 4, 1o 1 ), 1s 2 {51, 16 f5i] 8.3 A iy CT
AR 2B, BT MRI 4275 T1 A A5 5 F0 T2 A1
 BAIRAE 5 HERR Kiimmel T 5 2 m i
B RAFAE T AR RIER B o
L2 JRrJrik

>R FJR1 BRI i KRR I 10 31, 4= B R 6 9 .
2 4.0 mm ZF R ETHEAT PYONAE S M S, 2 E AL T
FHEAAR 23 JE Ak T 0057 325 HLAE 5 2 3 5 1) TE A o T
I YT 23 (B K PR BB 2 Jol 1L

A AR A UL B K PG A O kB R
B, (R SR RO o] [ o, R K R HEAT 1B =% i e
%, FUEAE KT CILIE 1),

A AR B I E R PR A, ORI E ETR
LM, U TE ST B K YA R FEME A5 I 5 20 o Bl 3] it
R A E TR SRS A S R A
UL 25 R B 3K B ME A B K YR A TRl , TR B 1%
BHRIEARALE,CIPE X LEW T HEAFG KL

Injections , intra-articular

K 2) RGN HSAEZ LA RG 2d FFE FHITE S,
1.3 T HYS ik
L3.1 G REERMEE 400l TARHT ARG 2d Jok
YR it 17 Hsf 2R FH 9 9 0 3 5400 0F 43 (visual analogue
scale , VAS) 1799 PFAl , Oswestry T fiE [ 5 45 %X
(ODI) AT BEME T REVEAN
1.3.2 sg2egs ol TR ARG 2d FOoRIK
Wi 177 S 3000 et Y A 2R 10 - T M A T % o8 T 4
FUG M o AT 28 5 B R 48 O L [ 1- P14 4B B
PrHERET 2 5 B/ (PE A B e IR - 45— IR
HETT 2% 25 B 1291 1x100% 2275 5 J5 17 f 5% i Ak
A BRE PrAE b —HER E S T — M AR 2
RN
1.4 Giil=abag

L H SPSS 10.0 B AR 24T S 11240 Bt o 1 1 58K}
K B B e hn i 22 (s ) Kok o FARTTIE B VAS 31
43 \ODI P13 FUME /R 2 BAE MER T 2% = 5 e 7
Y LR T A B s R ¢ K3 . DL P<0.05
hERABGIFEE L.
2 g#R

AR HE I RAEBEYT, B 5~22 A, FHy
14.1 4 H o A4 3 i /8 3% R ARk R , 35 0 HE 25 B
KUe B e, Joi ke 2E MEE N T T BOE BEB 4 5 7
I RAE B o 4 ) SR HEE AT o AR IR Bl T TC T AR HME
FRIRBG R
2.1 I ARSE R B

ARRT ARG 2 d KK BEV B ODL #4343 51 4
72.3+12.1.56.8+5.0 .12.1+5.3, RJ5 2 d AR AWK
FEUTAR TG 2 d A HGEE (P<0.01) o W3R 1, Rl OR
J5 2 d R UK BEDTE ) VAS 4343 51y 7.840.6 3.0+
0.4.2.4+0.7, K J5 2 d 4 R §i ok 3% (P<0.01), & Ik b
VIARJG 2 d 83 (P<0.05), L3k 2,
2.2 R

ARHG ARG 2 d A B 7 IHE AR BT S TR 4 2R 45
Bk (37.845.4)% (4.7+1.4)% (4.9+1.5)% , K J5 2 d
AR (P<0.01) , RIRFE VARG 2 d TG B %
B (P>0.05), ARAT AJG 2 d K KB DI i) 24 B A
Cobb 5351 (15.1£2.0)° . (4.4+2.2)° (4.842.4)°,
ARG 2 d 8RR (P<0.01) , RIRBEVI B ARG 2 d
T R (P>0.05), W3k 2,



- 310 T4 2019 45 4 A58 32 %55 411 China J Orthop Trauma, Apr.2019, Vol.32, No.4

1 8%, @,78 %, L HIr A MR R B Ta. RATMIAL X A 78 L HEKEIFE  1b. Ry 2R AL CT
78 Lo MEAA 3 J1S ok A 14 55 B2 24 80%, 25 JiE N Uy i dE4E 1e,1d, Te. AR5 MRI JOIR 78 Ly Al 4 %8 JFE T1
655 (1), T2 @55 (1d) T2 SR WM HAR#5 (55 (1e) 16 AR CHRREOIAL X S R ML Lo Al 1A 55 52
PR B ZERNET L F s B 1ge A C IR X 27 B K U6 78 i 4 s AH R R 2 1, /K I ok ik
FFZAM The R CIREMAL X LR7R 25 RSN BN T A H K VE , S oK sl 1 ARJE 7 4 A L
X2k R/ M BE PR A R AT
Fig.1 A 78-year-old female patient with fracture and intravertebral cleft of L, 1a. Preoperative lateral X-ray
showed the height of L, vertebral body collapsed ~ 1b. Preoperative CT on sagittal view showed intravertebral cleft
occupied about eighty percent of anterior vertebral height,and sclerosis bone was beneath intravertebral cleft
1c,1d, 1e. Preoperative MRI on sagittal view showed intravertebral cleft with hypointensity on TIWI(1¢) , hyper-
intensity on T2WI (1d) ,hyperintensity of fat depression sequence image (le) 1f. C-arm X-ray on lateral view
during operation showed the height of L, vertebral body was restored on prone position,and bilateral trocars were
set into intravertebral cleft 1g. Lateral view of C-arm X-ray during operation showed intravertebral cleft was
filled with bone cement, but did not break through cleft margin and bone cement did not reach lower endplate of
L, 1h. Lateral view of C-arm X-ray during operation showed bone cement was injected outside intravertebral cleft,and got adequate dipersion of verte-
brae 1i. Postoperative lateral X-ray at 7 months showed height of L, vertebrae was restored and maintained
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Fig.2 A 69-year-old female patient with fractured vertebrae of L, and T},

with intravertebral cleft of T, 2a. Preoperative lateral X -ray showed
collapsed of L; and T}, vertebral bodies,and local kyphosis existed = 2b. Preoperative CT on sagittal view showed collapsed of L, and T, vertebral bodies,
intravertebral cleft existed on T}, without sclerosis bone beneath the intravertebral cleft 2¢,2d,2e. Preoperative MRI on sagittal view showed intraverte-
bral cleft of T, with hypointensity on TIWI(2¢) ,hyperintensity on T2WI(2d) ,hyperintensity on fat depression sequence image (2e) ,while L; vertebral
body with hypointensity on TIWI(2c) , hypointensity on T2WI(2d ) , hyperintensity of fat depression sequence image(2e) 2f. Lateral view of C-arm X-ray
during operation showed vertebral body height was restored in prone position on Ty, and the direction of trocars was aimed to intravertebral cleft of
T, 2g. Lateral view of C—arm X-ray during operation showed intravertebral cleft of T, was filled with bone cment,but bone cement did not break
through cleft margin and did not reach lower endplate of T, 2h. Lateral view of C-arm X-ray during operation showed the trocar direction was changed
and located on bone cement , but unfilled area beneath the cleft ~ 2i. Lateral view of C-arm X-ray during operation showed PMMA was injected and reached

lower endplate of T, vertebrae  2j. Postoperative lateral X-ray at 15 months showed height of T}, vertebrae was maintained and restored
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% 1 Kiimmel 7% 16 | £ & F R {7 /5 ODI ¥4 b &
(x%s,77)
Tab.l1 Comparison of ODI score of 16 patients with

Kiimmel disease before and after operation (x+s,score)

HiH AR KI5 2d KUK Bt V7
P AR 3.320.9 1.8+0.7 0.3+0.4
H #3581 B AE ) 3.5+1.1 2.9+0.5 0.30.5
£ 3.6+0.7 3.120.3 0.7+0.4
i€ 3.5+0.8 2.320.6 0.60.6
A 3.8+0.6 3.020.5 0.8+0.5
bR 3.8+0.6 2.7+0.4 0.3+0.4
I M 2.9+0.7 2.3+0.4 0.60.5
ARERnRs)| 3.420.6 3.020.0 0.8+0.5
kAT 4.5+0.5 4.1x0.3 0.8+0.5
Hgy 72.3+12.1 56.8+5.0" 12.1+5.3%*

SR AL, *1=7.668,P<0.01; 5 AR J5 2 d b, **1=29.760, P<
0.01

Note : Compared with preoperative data, “1=7.668 ,P<0.01 ; compared with
postoperative data at 2 days, “*1=29.760, P<0.01

% 2 Kiimmel 5 16 | X FARTEZEFENERIFR
VAS {5 tL 5 (x+5)

Tab.2 Comparison of radiographic and VAS score of 16

patients with Kiimmel disease before and after operation

(xxs)
P i) Cobb ff1(°)  HMERFTZ LA (%) VAS ¥4 (4)
A i 15.1£2.0 37.8+5.4 7.8+0.6
AJG2d 4.4222% 4.7+1.4°% 3.0£0.4"
AW BT 4.8+2.4*% 4.9+1.5%¢ 2.4+0.7"m

. 5ARWME, *1=13.46,P<0.01; *1=31.28,P<0.01; ™=23.07,P<
0.01. 5ARJE 2d l#, **1=1.34,P>0.05;**=1.79,P>0.05 ;"%=2.61,
P<0.05

Note : Compared with preoperative data, *1=13.46,P<0.01; */=31.28,P<
0.01;™=23.07,P<0.01. Compared with postoperative data at 2 days, **1=
1.34,P>0.05;*%=1.79,P>0.05 ;" ®%=2.61, P<0.05
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