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Clinical study of 3D printing combined with pedicle screw bicortical
fixation in the treatment of lumbar spine instability with osteoporosis

ZHANG Shifei, WEN Ganjun, ZHOU Zhisen, CHEN Jian, CHEN Rongsheng, YUAN Haobin, SUN Junhui, ZHENG Shuai

(Department of Spine Surgery, the Sixth Affiliated Hospital of Jinan University/ Dongguan Eastern Central Hospital, Dongguan 523573, China)

Abstract Objective: To explore the clinical effect of 3D printing combined with pedicle screw bicortical fixation in the treatment of
lumbar spine instability with osteoporosis. Methods: 96 patients with lumbar spine instability combined with osteoporosis who were
treated in the Sixth Affiliated Hospital of Jinan University from May 2019 to May 2020 were selected. They were divided into the study
group (n=48) and the control group (n=48) using a random number table. Both groups were treated with pedicle screw bicortical fixation,
while the control group was treated under the assistance of X-ray, and the study group was assisted with 3D printing technology. The
operative conditions, length of hospital stay, incidence rate of complications, good and excellent rate of lumbar spine function, bone graft
fusion rate, imaging reduction before and after operation (injured vertebra height, anterior edge height compression ratio, Cobb angle),
inflammatory- stress factors [C reactive protein (CRP), tumor necrosis factor- o (TNF- o), substance P (SP), prostaglandin E2 (PGE2)],
VAS score, Oswestry Disability Index (ODI) of patients in the two groups were compared. Results: Compared with the control group,
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the study group showed a significant decrease in operative time, length of hospital stay, and intraoperative bleeding (P<0.05), while the

accuracy of nail placement was significantly increased (P<0.05). There was no statistically significant difference in the simulated height

of the injured vertebra, compression ratio of the anterior edge of the injured vertebra, and Cobb angle between 3D printing and the actual

values (P>0.05). Compared to that before surgery, the height of the injured vertebrae in the two groups immediately after surgery was

significantly increased (P<0.05), while the compression ratio of the anterior edge height of the injured vertebrae and Cobb angle were

significantly reduced (P<0.05), and the improvement of patients in the study group was significantly better than that in the control group

(P<0.05). The inflammatory factors in the two groups of patients increased after surgery, but the increasing trend of the study group was

significantly lower than that in the control group at different timepoints (P<0.05). The VAS and ODI scores of patients in the two groups at

1 month, 6 months, and 12 months after operation were lower than those before operation, and the improvement in the scores of the study

group at 1 month after surgery was better than that of the control group (P<0.05). There was no statistically significant difference in VAS

and ODI scores at 6 months and 12 months after operation (P>0.05). The difference in the good and excellent rate of lumbar spine function

and bone graft fusion rate at 12 months after operation between the two groups of patients was not statistically significant (P>0.05), and

there was no statistically significant difference in incidence rate of postoperative complications between the two groups of patients (P>0.05).

Conclusion: 3D printing combined with pedicle screw bicortical fixation has a good clinical effect and fewer complications in the

treatment of patients with lumbar spine instability and osteoporosis, it could more effectively reduce the inflammation and stress response

caused by surgical trauma, which is of high promotion and application value.
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Table 1 Comparison of general data between the two groups of patients [x+s, n (%) ]
- -~ & AR EHIE ASA 532%
1|y D|
g B gww) ) e
($B/%) (kg/m*) L4~5  L5~S1  BmE SRS 1% 1 4%
M fE
R A 27 21 7 30 18
( n=48 ) 20/28 60.563+7.23 24.15+1.27 (56.25) (43.75) (14.58) 4(8.33) 3(6.25) (62.50) (37.50)
X BB 24 24 5 6 33 15
(n=48) e 59.60:+7.68 2389125 (50.00) (50.00) (10.42) (12.50) 4(833] (68.75) (31.25)
Xt 0.379 0.611 1.011 0.377 0.381 0.447 0.000 0.416
P& 0.538 0.543 0.315 0.540 0.537 0.504 1.000 0.519
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Figure 1 3D printing for preoperative planning
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Table 2 Comparison of operative conditions and length of hospital stay between the two groups of patients [x s, n( % )]

A5 FANE (h) AP HME (mL) BEEHE EpehdiE (d)
PIRA (n=48) 2.84+0.35 305.47 + 19.61 48 (1100.00) 18.69 +2.84
XTHRAR ( n=48 ) 3.06+0.39 326.17 +20.58 42 (87.50) 20.73+3.15

tx’ & 2.909 5.045 4.444 3.332

P& 0.005 <0.001 0.035 0.001
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Table 3 Comparison of imaging reduction between the two groups of patients (x s )

- S (mm) S EELEL (%) Cobb £ (° )
P NG P NEEE ARET RERNZ ARET AEEZ

HRA (n=48) 16.47+2.16 22.57 +2.23° 17.30+2.29 12.43 £1.92° 22.13+3.17 12.54 +2.20°
XfEBLH ( n=48) 16.72+2.25 21.08 + 2.30° 16.86 +2.45 13.21 +1.85° 21.86+3.05 14.17 £2.43°

tE 0.555 3.222 0.909 2.027 0.425 3.445

P& 0.580 0.002 0.366 0.046 0.672 0.001

I HFEAAREE, "P<0.05
x4 FWHBERME - NHEFILE (x+5)
Table 4 Comparison of inflammatory-stress factors between the two groups of patients (x+s )

e TNF- o ( pg/mL) CRP (mg/L) SP ( pmol/L ) PGE2 ( pg/mL)

i AE1d AE3d AE7d ABE1d AE3d AE7d AE1d AE3d RKg7d ARE1d RKE3d RNF7d
HRaA 1313+ 7.98=% 2.86 + 3.81+ 223+ 1.08 + 362+ 2.40 + 0.90 + 3324+ 2114+ 647+
(n=48) 1.34 0.56 0.21 0.06 0.11 0.05 0.42 0.14 0.07 5.11 2.55 0.45
xF BB ZH 16.66+ 11.20+ 6.56+ 487+ 332+ 259+ 501+ 369+ 218+ 4458+ 3040+ 13.32+
(n=48) 1.84 0.77 0.55 0.14 0.09 0.24 0.52 0.30 0.16 5.73 2.88 0.89

tE 10.744  23.431 43.642 48.215 53.134 42.674 16.444  26.996 50.779 10.233 16.678 47.587

P& 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 MABEAMEERBRINELLE (T5)
Table 5 Comparison of pain degree and lumbar function between the two groups of patients (x x5 )
Bzt A3 ARBY AE11MA Rz 61MA R 12 1B
HRA (n=48) 7.12+0.74 3.38+0.42° 2.31+0.36" 0.86 +0.27°
VAS FER4A (n=48) 6.95+0.71 3.71+£0.45° 2.42 +0.40° 0.92 +0.31°
L) tE 1.149 3.714 1.416 1.011
PE 0.254 <0.001 0.160 0.315
R4 (n=48) 65.73 £8.31 42.65+5.39° 30.08 + 4.46° 24.51+3.21°
oDl EB4A (n=48) 64.91 +£8.07 45.17 +5.62° 31.26 +4.74° 25.46 + 3.09°
W tE 0.490 2.242 1.256 1.477
P{E 0.625 0.027 0.212 0.143

H: SFE4URATHEE, "P<0.05

®k6 FABREEHEEMREREETHMAELE[N(%)]
Table 6 Comparison of good and excellent rate of lumbar
function and bone graft fusion rate between the two groups

xR7 MEBEREHRERK[N(%)]
Table 7 Comparison of postoperative complications
between the two groups of patients [n ( % ) ]

of patients [n ( % ) ] s o0 [ 0 42457 Y

433 t ) £ RRE HIREE i BE KR W E
HRd 29 18 1 47 48 HrRdA 1 0 0 0 1
(n=48) (60.42) (37.50) (2.08) (97.92) (100.00) (n=48) (208) (0.00) (0.00) (000) (2.08)
pogiiete] 25 20 3 45 48 IR 1 1 2 1 5
(n=48) (52.08) (41.67) (6.25) (93.75) (100.00) (n=48) (2.08) (2.08) (4.17) (208) (1042)
X & 0.261 — X' 1& 0.416

P& 0.610 1.000 P& 0.519
e " BRI YIMERERL, Ky E
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