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Application of pedicle screwing guider to severe spinal deformity/ WANG Wengang, XIA Lei, LUO
Ming, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(5): 407-413

[Abstract] Objectives: To explore the safety of 3D printed personalized pedicle screwing guiders for assist-
ing screw placement during the operation of severe spinal deformity (Cobb angle of major curve =90°).
Methods: Thirteen patients(9 females and 4 males) with severe spinal deformities who were treated with pedi-
cle screwing guider technology from January 2017 to September 2017 in our hospital were retrospectively an-
alyzed. Mean age at the time of surgery was 12.9+3.1 years, ranged from 10 to 19 years. Mean follow—up
time was 13.8+1.9 months, ranged from 12 to 18 months. The placement of pedicle screws was evaluated by
CT scans two weeks after surgery. According to the degree of pedicle screw breakthrough in the pedicle cor-
tex, pedicle screw placement was divided into grade O (no breach), 1 (breach of <2mm), 2 (breach of 2-
4mm) and 3 (breach >4mm), of which grade 0 and grade 1 were determined to be accurate. The preoperative
and postoperative radiograph parameters including Cobb angle of major curve, kyphosis, coronal balance and
sagittal vertebral axis were also measured and compared. Screw-related complications were recorded. Results:
Assisted by 119 pedicle screwing guiders(238 pedicle guide holes), 232 pedicle screws were inserted success-
fully for the 13 patients with severe spinal deformity, and the success rate of assisted screw placement was
97.5%(232/238). According to the CT classification, the number of grade 0, 1, 2 and 3 was 111, 84, 33 and
4, and the accuracy rate of pedicle screw fixation was 84.19%(195/232). Two weeks after surgery, the Cobb
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angle of major curve was corrected from 110.6°£15.2° to 52.3°+16.2°(P<0.05),

and kyphosis was corrected

from 58.3°+20.6° to 35.7°+10.4°(P<0.05), coronal balance was corrected from 2.8+1.7cm to 1.7+0.5¢cm (P<

0.05), and sagittal vertebral axis was corrected from 3.1x1.8cm to 1.4+0.4cm(P<0.05). No serious screw-related

complication occurred. Conclusions: The pedicle screwing guider technology provides individualized navigation

for patients with severe spinal deformity, which can achieve high accuracy of screw placement.

[Key words] Pedicle screwing guider; Severe spinal deformity; Pedicle screw placement; Accuracy rate of

screw placement
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Table 1 The baseline parameters of the included

patients
gE| 28
Category Parameters
Etiology
SR HEAS L () 10
Congenital scoliosis
A AE AR R VR AR I (1)) 2
Adolescent idiopathic scoliosis
1 TR 2 2 2k R o P A Y (A1) 1
Neurofibromatosis type 1 scoliosis
e (&93)
Sex(female/male) 94
iFﬁ%‘(k/“) 12.9+3.1
ge
£ (em)
Height 153.8+13.1
e (kg)
Weight 50.3+£10.5
4 B (k) S

Body mass index
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Figure 1 Flow diagram of pedicle screwing guider technique a Preoperative CT 3D reconstruction of severe spinal de-

SR R UM, 5 BT 354 10 BOE A
DI /o3 B HESS UL, OB AN B R 565 58
HE 5 AR BT R o g 5 0 I HE R Y HE Bl 5 W S
(& 2), Wt S MR E AT T 1 A 19 1 LA A
2.0mm SERCER, S8 FRAT HERE SURIEE B A B B D A
SARBRET RO HEET UM ET F R L B AR A S Y
HESARIRET, JF 0 C B0 X lE Ui A B 5T 7
BRI EASE U BT A 0 R 1 Y

formity b Reconstructed 3D spinal model using Mimics and designed the trajectory of screw insertion ¢ One designed

single pedicle screwing guider d 3D printed spinal model at 1:1 ratio e Fitting of pedicle screwing guider to spinal

model Figure 2 During the operation, the vertebral plate and the superior and inferior articular processes were ex-

posed, and the pedicle screwing guider was closely attached to the lamina of the corresponding vertebral body, the guid-

ing hole determined the entry point and angle of the pedicle screw
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Figure 3 Typical cases of a 13—year—old female con-
genital scoliosis patient a Major curve of preoperation
was 133° b Pre—op kyphosis was 84° ¢ Major curve of
2 weeks postoperation was 62° d 2 weeks post —op
Kyphosis was 58° e Major curve at the last follow—up
was 65° f Kyphosis at the last follow—up was 61°
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Table 2 The parameters of radiographs
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Postoperative  Final follow—

Preoperation

2 weeks up
T2 Cobb £ (°) N .
Cobb angle of 110.6£152  523£1627  50.6£15.472
major curve
FA (%) 583206  35.7+1047  33.5:10.792
yp 10S1S
AR P (cm) 28:17 17057 16067
oronal balance
BRI (em). 51418 142047 1500402

Sagittal vertebral axis
D5 ARFIH L P<0.05;@5 AR5 2 A # H P>0.05
Note: (D Compared with preoperative parameters, P<0.05; @

Compared with 2 weeks postoperative parameters, P>0.05
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