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Therapeutic effect and imaging study of directional bone cement guide for the treatment of thoracolumbar vertebral
compression fractures ZHOU Xiao-ji,LIU Yong-tao ,LI Hong,and CA O Xiao-jian™.* The First Affiliated Hospital of Nanjing
Medical University ,Nanjing 210000, Jiangsu , China

ABSTRACT Objective:To evaluate the therapeutic effects and bone cement distribution of unilateral percutaneous kypho-

plasty (PKP) with oriented bone cement injector for thoracolumbar osteoporotic vertebral compression fractures (OVCFs).

Methods: The clinical data of 211 patients (211 vertebrae) with thoracolumbar osteoporotic compression fractures underwent
PKP between July 2016 to July 2018 were retrospectively analyzed. All punctures were performed unilaterally : 102 patients in
observation group used oriented bone cement injector including 30 males and 72 females with an average age of (68.4+8.9)
years old ; 109 patients in regular group used traditional bone cement injector including 32 males and 77 females with an aver-

age age of (70.4£9.2) years old. The two groups were compared in terms of duration of operation, cement volume, visual ana-

logue scale (VAS), Oswestry Disability Index (ODI),distribution of bone cement,bone cement leakage and Cobb angle modi-

fied rate. Results: There were no significant difference in gender,age and fracture vertebra between the two groups (P>0.05).
No significant difference was found between two groups in duration of operation, cement volume , VAS,ODI and Cobb angle (P>
0.05). In observation group, 10 cases occurred cement leakages, with leakage rate of 9.80% ;and in regular group, 11 cases oc-

curred cement leakage , with leakage rate of 10.09%. There was no significant difference in the cement leakage rate between two
groups (P>0.05). In observation group, proportion rate of I —IV degree in cement distribution was 60.78% ,19.61%,9.80%,
9.80% ,respectively ; while 39.45%,22.93%,22.93% ,14.68% in regular group. The I degree of cement cross-filling rate was
better in observation group than in regular group (P<0.05). There was no significant difference between two groups in Il degree
distribution rate of bone cement (P>0.05). From Tygto Ls, 1 degree bone cement distribution rate of both groups showed de-

cline trend. The I degree cement cross-filling rate in L,—Ls was 50% in observation group and 30.23% in regular group (P<
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0.05). Conclusion: Oriented bone cement injector can control the direction of bone cement dispersion and achieve effective

distribution of bilateral bone cement using unilateral puncture and satisfactory surgical results. It is feasible and effective for u-

nilateral PKP treatment of OVCFs.
KEYWORDS Osteoporotic vertebral compression fractures;

bution;  Oriented bone cement injector
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Fig.1 Oriented bone cement injector. The distal end is closed , the open-

ing is located on the side,the bone cement push direction can be con-

trolled by rotation
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Tab.1 Comparison of gender,age and fracture vertebra between two groups with osteoporotic vertebral compression
fractures
w3 - P53 (4] AR (A (41])
LH % (v£s,%) T Ty Tp L, L, Ls Ly Ls
WLEE 4L 102 30 72 68.4+8.9 10 12 16 20 15 11 11 7
wHRA 109 32 77 70.4+9.2 10 13 17 21 16 12 12 8
656 (H x’=0.006 1=—1.603 x’=0.048
P 0.938 0.110 1.000
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Fig.2 Schematic diagram of | IV degree cement cross-filling standard
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Fig.3 Standard X-ray of four different grades of cement cross-filling  3a. The proportion of I de-

gree cement distribution between pedicles was greater than or equal to 75%  3b. The proportion of
Il degree cement distribution between pedicles was less than 75% but greater than or equal to 50%
3c¢. The proportion of Il degree cement distribution between pedicles was less than 50% but greater
than or equal to 25%  3d. The proportion of IV degree cement distribution between pedicles was

less than 25%
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Tab.2 Comparison of operation time ,cement volume,
cement leakage rate and Cobb angle modified rate between
two groups with osteoporotic vertebral compression fracture

(x+s)

ikl W% FARBEE (min) B KA (ml)  Cobb ffi 835 4 (%)

WELdl 102 41.149.8 4.6+1.3 5.1+4.2
W4 109 42.6+8.7 4.5+1.9 4.9+5.7
P14 0.241 0.658 0.773
15 -1.177 0.443 0.289
TIO_TIZ VBB KV T 4 R A 2 5 RS

B X (’=0.681,P=0.412) , £ L,—Ls 17 B W %< 41 M
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Tab.3 Comparison of pre-and post-operative VAS, ODI between two groups with osteoporotic vertebral compression

fractures(x+s ,score)

) VAS $#F453 ODI 3143
mH 114 — - - — - -
AR A RJg3d ARJg 14~H AR A ARG 3d NEREO|
W2 H 102 7.9+1.1 2.2+1.4 2.0+0.84 85+3.4 30.9+3.9 24.4+1.1%
LA 109 7.7+0.9 2.5+1.2 2.2+0.044 83+3.0 31.943.5 25.3+1.5%%
t{H 1.449 -1.674 -1.702 1.689 -1.877 -1.856
Py 0.149 0.096 0.090 0.093 0.062 0.065

W 5 RHT L, 4=-3.429,P=0.001 ,44/=-2.389,P=0.019 ; %1=-2.395, P=0.018 ; “*1=-2.981, P=0.004
Note : Compared with preoperative data, A=-3.429,P=0.001,44/=-2.389,P=0.019 ; “t=-2.395, P=0.018 ; *“t=—2.981, P=0.004
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Tab.4 Comparison of distribution of cement cross-filling between two groups with osteoporotic vertebral compression

fractures| case(%) |

MZEA (1 %=102)

WAL (11 %=109)

et ;3 193 1193 IV 93 Iz 1193 Vg
Ti-Th 31(81.58) 4(10.53) 2(5.26) 1(2.63) 30(75) 5(12.5) 2(5) 3(7.5)
L-L, 24(68.57) 7(20.01) 2(5.71) 2(5.71) 11(29.73) 15(40.54) 8(21.62) 3(8.11)
Ls-Ls 7(24.14) 9(31.03) 6(20.69) 7(24.14) 2(6.25) 5(15.63) 15(46.88) 10(31.25)
Ti-Ls 62(60.78) 20(19.61) 10(9.8) 10(9.8) 43(39.45) 25(22.93) 25(22.93) 16(14.68)
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Fig4 A 71-year-old female patient with compression fracture of T}, was treated by unilateral per-
cutaneous kyphoplasty (PKP) with oriented bone cement injector 4a. Preoperative lateral X-ray
showed vertebral compression fracture of T;, 4b. MRI sagittal T2W1 showed high signal within the

vertebral body 4c,4d,4e. The intraoperative C-arm X-ray showed image of balloon dilation and

bone cement filling  4f,4g. AP and lateral X-rays at 1 day after operation showed well distribution

of bone cement within the T}, vertebral body 4h,4i,4j. Three-dimensional CT images of T}, at 1 day after operation showed well distributed bone cement

on the vertebral body
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