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Cement-augmented pedicle screw technique for treatment of spinal diseases with osteoporosis
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Abstract: Objective To investigate the clinical effect of cement-augmented pedicle screw (CPS) for the treatment of multiple spinal
diseases with osteoporosis. Methods A total of 249 cases were selected from May 2013 to August 2016 for posterior spinal surgery
in our department. Patients in observation group (n=83) underwent cemented pedicle screws (CPS) to strengthen fixation, while the
control group (n=166) underwent traditional pedicle screw fixation. The basic information, indicators of surgery, clinical outcomes
and radiological parameters were recorded before and after surgery, and comparative analysis was performed between the two
groups. Results There was no statistical difference in age, gender and preoperative bone mineral density between the two groups (all
P > 0.05). The operating time in observation group was significantly longer than that in control group [(4.0 + 0.6) h vs (3.1 £ 0.6) h,
P=0.023). There was no statistical difference in other surgical indexes. In terms of clinical results, there was no statistical difference
between observation group and control group before and at 3 months after operation. However, at 12 months after operation, the
VAS score and ODI score in the observation group were both lower than those in control group [VAS: (1.6 £0.7) vs (2.4 +0.5);
ODI: (21.0+5.3) vs (31.5+£6.9); P < 0.05, respectively). Long-term results of degenerative scoliosis and kyphosis measured by
radiological parameters at 12 months after surgery were better in observation group than those in control group (all P < 0.05).
Conclusion CPS is safe and effective for the treatment of multiple spinal degenerative diseases with osteoporosis, and it can achieve
satisfactory long-term results.
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Fig.1 Intraoperative procedure of PMMA augmentation through
CPS A: The bone cement push rod used in the operation
can accommodate 1.5 ml of bone cement (PMMA); B: The
bone cement push rod connected with CPS; C: Intraoperative
injection of bone cement
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Tab.1 Comparison of general data in two groups

Observation  Control group P

Variable group (1=83) ___(n=166)
Gender (M/F) 31/52 57/109 0.702
Age (yrs) 67.2+11.8 63.7+9.50  0.658
Bone density (t) -334+0.71 -3.15+0.60 0.552
Preoperative diagnosis (n, %) 0.867
LDH 19(23) 45027)
LSS 16(19) 33(20)
ISL 13(16) 28(17)
VCF 15(18) 20(12)
DS 11(13) 22(13)
DK o(11) 18(11)

x2 MAFARBRER

Tab.2 Comparison of surgical parameters between

two groups
Ve T

Time of surgery (h) 4.0+0.6 3.1+0.8 0.023
Level 6.8+42 63+38 0.674
Intraoperative blood loss (ml) 365 + 120 328+ 115 0.539
Volume of drainage (ml) 216 +74 233 + 80 0.296
Degree of fusion 0.001

A 83 145

B 0 21

®3 MARKGERILE
Tab.3 Comparison of clinical outcomes between two
groups (X =s)

Observation  Control group P

Variable group (n=83) __(n=166)
VAS score
Before surgery 7.1+1.0 6.8+1.2 0.641
3 months after surgery 1.7+ 0.4 1.5+0.6" 0.239
12 months after surgery 1.6 0.7 24+0.5"  0.028
ODI score
Before surgery (%) 751102 733x94 0.572
3 months after surgery (%) 21.2+4.8" 20.6+5.6° 0.354
12 months after surgery (%) 21.0+5.3" 31.5+6.9"  0.001

P < 0.05, vs before surgery
®4 MARLEEHMEEIIES H LR

Tab.4 Comparison of height of anterior and posterior
edges of vertebral bodies at the upper end between two
groups (X +s)

Observation

Control group P
group (n=83)

Variable (n=166)

Height of anterior edge (mm)

Before surgery 32.0+3.1 33.2+3.8 0.509

After surgery 31.5+3.5 29.0+3.3 0.001
Height of posterior edge (mm)

Before surgery 326+2.5 324+3.0 0.724

After surgery 33.1+2.9 30.3+2.7 0.001
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Tab.5 Comparison of imaging results of degenerative
scoliosis and kyphosis between two groups

Variable Observation group Control group P

Degenerative scoliosis

Cobb angle (°)

Before surgery 289+ 11.5 27.8+10.8 0.572
3 months after surgery 16.8+7.8" 15269 0.3%
12 months after surgery 17.0+7.2° 20.7+6.4"  0.012
Degenerative kyphosis
SVA (mm)
Before surgery 82.8+22.1 85.1+£19.7 0.708
3 months after surgery 23.7+12.5" 25.0+13.4" 0.516
12 months after surgery 24.1 +14.2° 45.0+ 184" 0.027
LLE)
Before surgery -8.7+12.9 -10.3+154 0.681
3 months after surgery -35.1+10.5" -33.7+13.6" 0.552
12 months after surgery ~ -34.0£12.7*  -31.6 £ 14.0" 0.309

‘P < 0.05, vs before surgery
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Fig.2 X-ray (A) and CT scan (B) of lung showed patchy shadow on
the anterior segment of the right lung with stripe shadow and
multiple small nodular shadows in bilateral lungs (indicated
by arrows)

3 62% B, RIEHRRETEEERFAR, RpTEKRRILAEE
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Fig.3 A 62-year-old male patient underwent posterior spinal surgery for spondylolisthesis with PMMA augmentation

A:ARBTEEHEXLMNALF; B:RBICT; C: RBi#%#E; D, E: KRG

A:Preoperative X-ray

of lumbar; B: Preoperative CT scan; C: Preoperative MRI scan; D, E: Postoperative X-ray of lumbar; F: Strong fusion was achieved at

the level of the surgery at 12 months after surgery
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A female patient, 68-year-old, underwent
posterior spinal surgery for lumbar spinal
stenosis without PMMA augmentation. A, B:
Preoperative X-ray of lumbar; C, D: Preoperative
MRI; E, F: Postoperative X-ray of lumbar; G:
Compression was found in L3 at 3 months after
surgery; H: Further compression was found in L3
at 12 months after surgery
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Fig.5 A female patient, 71-year-old,
underwent posterior spinal surgery
for degenerative kyphosis through
CPS for PMMA augmentation
A: Preoperative full-length spinal
radiographs; B: Post-operative full-
length spinal radiographs; C: No
significant loss of correction at 1 year
after surgery
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