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Comparative study on clinical effect of bone cement-strengthened screw fixation in the correction of Kiimmell’s dis-
ease with kyphosis

HANG Hai-feng'?,WANG Hong-wei' ,CHEN Li-xin?, TANG Xin-bing®,HUANG Ai-bing’ (Il. Jiangsu Vocational College of
Medicine ,Y ancheng 224000, Jiangsu , China;2. Department of Spine Surgery,Y angzhou Jiangdu People’s Hospital ,Y angzhou
225200, Jiangsw, China;3. Department of Spine Surgery , Taizhou People s Hospital , Taizhou 225300, Jiangsu , China)
ABSTRACT Objective To explore clinical effect of bone cement-strengthened pedicle screw technique in the correction of
stage Il asymptomatic Kiimmell disease with kyphosis. Methods A retrospective analysis was conducted on clinical data of 40
asymptomatic stage Il Kiimmell disease patients admitted between March 2019 and December 2021 ,including 15 males and
25 females, aged from 61 to 81 years old with an average of (67.4%5.2) years old;according to different surgical methods, they
were divided into percutaneous kyphoplasty group (PKP) and reinforced screw group. There were 18 patients in PKP group,

including 7 males and 11 females,aged from 61 to 78 years old with an average of (66.2+5.5) years old ;the courses of disease
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ranged from 5 to 12 months with an average of (7.33+1.78) months ; bone mineral density(BMD) T values ranged from —-2.45 to
—4.00 with an average of (-3.08+0.46) ;2 patients with Ts—Ty, 10 patients with T},—=T),,and 6 patients with L,—L,;treated with
PKP. There were 22 patients in reinforced screw group ,including 8 males and 14 females,aged from 65 to 81 years old with an
average of (68.5+3.8) years old;the courses of disease ranged from 4 to 15 months with an average of (7.86+2.73 )months;
bone mineral density (BMD) T values ranged from —2.40 to —4.50 with an average of (-3.18+0.54) ;3 patients with Tg-T,, 12 pa-
tients with Tj;—T},,and 7 patients with L,—L,; treated with bone cement reinforced pedicle screw internal fixation combined with
kyphoplasty. Cobb angle and anterior margin height of the injured vertebra were compared before operation,3 d and 12 months
after operation. Visual analogue scale (VAS) and Oswestry disability index (ODI) were compared between two groups before
operation and 12 months after operation. The incidence of postoperative complications was compared between two groups. Re-
sults All patients were followed up ,PKP group followed up for 11 to 14 months with an average of (11.97+0.96) months and 10
to 14 months with an average of (12.05+1.09) months in reinforced screw group ;there was no significant difference between
two groups  (P>0.05). Postoperative Cobb angle at 3 days and 12 months in reinforced screw group were (7.34+2.26) ° and
(18.86+1.96) °,while in PKP group were (18.88+1.89) °®and (23.28+1.90) °;there were statistical difference between two
groups (P<0.05). The anterior margin height of the injured vertebra in reinforced screw group were (25.28+1.33) mm and
(19.62+2.22) mm at 3 days and 12 months after operation , while in PKP group were (18.61+£2.16) mm and (15.93£1.34) mm;
(P<0.05). Cobb angle and the anterior margin height of the injured verte-
(P<0.05). Postoperative VAS and
ODI at 12 months in PKP group were (2.00+0.69) score and (13.44+4.02)% ,while in reinforced screw group were (1.91%
0.61) score and (10.18+4.26)% ;which were significantly lower than (6.89+0.76) score and (36.33+3.40)% in PKP group,

(7.2320.75) score and  (37.09+3.73) % in reinforced screw group before operation. There were no difference in postoperative

there were statistical difference between two groups

bra were significantly improved at 3 days and 12 months after operation between two groups

VAS between two groups at 12 months (P>0.05) ; postoperative ODI in reinforced screw group at 12 months was lower than that
in PKP group (P<0.05). There was no significant difference in complications between two groups (x’=0.071,P>0.05). Conclu-
sion PKP and bone cement reinforced nail combined with PKP could improve kyphotic deformity and postoperative function,
and relieve pain. The application of bone cement-reinforced nail fixation technology could provide a more stable support, more
obvious functional recovery,lower the risk of re-collapse of the injured vertebra, and maintain the long-term stability of spine.
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Tab.1 Comparison of preoperative clinical data of Kiimmell patients without neurologic symptoms between two groups

3 g AVH A Wik BMI(xss)/ 8 T 1k 11 / )

B & (xxs)/ % (x£s5)/J (kg-m™) (xs) s, Ty Ty Ty Tn L L
PKP 41 18 7 11 66.2+5.5 733+1.78  19.53+2.35 -3.08+0.46 1 1 2 4 4 4 2
wmAksT4l 22 8 14 68.5£3.8  7.86+2.73  19.05+2.18 -3.18+0.54 0 3 2 4 6 4 3
o B it X’=0.03 1=1.56 1=0.71 1=0.67 1=0.65 7=0.097
P 0.87 0.13 0.48 0.51 0.52 0.923
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Tab.2 Comparison of Cobb angle and height of the injured vertebra of Kiimmell patients without neurologic symptoms
between two groups before and after operation

Cobb ffi (x+s)/° P HE BT 2% =0 )% (x+s )/mm

ikl %

A AJs 3d AJE 124 H AH AJE 3d AJE 124 H
PKP 4 18 26.3622.61 18.88+1.89" 23.28+1.90° 7.60+1.11 18.61x2.16° 15.93x1.34
SR ALET 20 22 27.32+2.02 7.34x2.26" 18.861.96" 8.04x1.15 25.28+1.33" 19.62+2.22"
1l 1.32 17.28 7.18 1.22 11.99 6.16
Pt 0.19 0.00 0.00 0.23 0.00 0.00

4 :Cobb § ,F 47=92.87,P<0.001 ; F 1;;,=688.37,P<0.001 ; F ;; ;=142.75,P<0.001; i §iiZk = )% , F 45=107.50,P<0.001; F ;;;=845.21,P<0.001 ; F . ,=45.47,P<

0.001, HAR]HE,"1=17.69,P<0.05;1=6.17,P<0.05;"1=17.11,P<0.05;*1=17.39, P<0.05 ;"1=36.07 , P<0.05 ;"1=16.76, P<0.05;"1=39.41 , P<0.05 ;"1=18.52,, P<0.05 ,
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B1 8, %,70 %, To L HEAH 46 M8 3, T HEM Kimmell 55,17 PKP 3597 1a,1b. RETIEMIAL X 28 F /s To K45 172 1e. AHr CT &4k
PL7R T HEPR A4S BRUAE A S 0 1d. AR5 MRI JORARHEAS R WHI 2 e Te, 1. ARJS 3 d IEMINE X 28 R ok et sefifd 1g,1h. R
J 124 HAEMAE X 28 7R B K JETEAL , M w BES N ke

Fig.1 Patient,female,70-year-old, compression fractures of T}, and L, vertebrae and Kiimmell disease of T, treated with PKP  1a,1b. Preoperative AP

and lateral X-ray films showed compression of Ty, for 1/2  1e. Preoperative CT on sagittal view showed space in Ty, vertebrae with posterior margin rup-

ture  1d. Preoperative MRI on sagittal view showed no obvious compression of spinal canal

showed vertebral body filled with bone cement
height of the injured vertebra decreased slightly

® 3 WA EL#HEZER Kimmell %25 FAR51E VAS
% ODI ¥4y tb %2
Tab.3 Comparison of VAS and ODI of Kiimmell patients
without neurologic symptoms between two groups before and
after operation

. VAS (xs)/45 ODI(x5)/ %
21 57 il . VT
Aup - RE1240H A ARJF 12404
PKP 2 18 6.89+0.76  2.00+0.69" 36.33+3.40 13.44+4.02?
aAbETE 22 7.23+0.75 1.91x0.61" 37.09+3.73 10.18+4.26"
XN 1.41 0.44 0.67 2.47
Py 0.16 0.66 0.51 0.02

5 ARAT A, 1=19.23,P<0.05;%=17.40,P<0.05; "t=25.08,P<0.05 ;%=
30.92,P<0.05.,
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1e, 1f. Postoperative AP and lateral X-ray films at 3 days

1g, 1h. Postoperative AP and lateral X-ray films at 12 months showed bone cement was on place and the
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Fig.2 Patient,female,68-year-old,compression fracture of I, wihout neurological symptoms of stage Il Kiimmell’s disease,treated with cement-en-
hanced pedicle screw internal fixation combined with kyphoplasty ~2a,2b. Preoperative AP and lateral X-ray films showed compression fracture of L,
with vertebral compression of 3/4  2c. Preoperative CT on sagittal view showd interspace sign in L, vertebral body, kyphosis deformity, and slight stenosis
of the spinal canal ~2d. Preoperative MRI on sagittal view showed slightly compressed spinal canal 2e,2f. Postoperative lateral X-ray at 3 days showed
increase in the height of the anterior edge of the lumbar vertebral body and a decrease in Cobb angle = 2g,2h. Postoperative AP and lateral X-ray films at

12 months showed a slight decrease in the height of the anterior edge of lumbar spine
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