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Implementation of Cervical Pedicle Surgical Guide for Safe Surgery
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Abstract

Screw insertion surgery is frequently required among surgical procedures. Especially, very careful

attention should be paid to the insertion of screw in the operation of the cervical vertebra.

Therefore, there is a need for a guide that allows the surgeon to reliably and promptly perform

treatment by calculating the desired insertion angle and length for screw insertion. In this study, the

center and direction of the pedicle were calculated through 3D modeling and 3D vector numerical

analysis using the CT or MRI image of the patient for the safe operation of the guide, and based on

this, After that, we will implement surgical guide based on this.
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[I. Related works

1. Cervical Disc Herniation
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Fig. 2. Screw Insertion for Cervical disc herniation
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Fig. 3. Comparison of Pedicle screw and Laminar screw

2. 3D Modeling
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[1l. Methods and Implementation for
Pedicle Screw Fixation

1. Applied Methods
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(a) segmentation result for C4
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Fig. 4. 3D vector's pedicle cut of cervical spine(C4) and
the direction of pedicle screw
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2. Implementation of Orientation and Centroid
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Fig. 10. Solving method of direction and center point for
cervical pedicle (example: C4 right pedicle)
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(b) Unit vector of centroid and direction for left pedicle
of C4
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(c) Result data of calculated center axis

Fig. 11. Unit vectors of centroid and direction for C4's pedicle
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3. Implementation of Surgical Guides

Spoll A Amgh o Faljxl 237 ] Y (isthmus)ol
gk SAA 1 RS Ak A5 W ghs oE
ato] Fig. 129} Zo] Alzdlgo] A w2 Z5-9] 3D Kl
Agato] A= 3D dolHE deth e A5 FA
FART WS A9 A9 Aldd el dE point cloud
Haate] B3 o= MaterialiseAFe] 3-matic version
6.1 o]-&3sto] FAst3lrt,

Fig. 13. Representation of calculated direction and center
point through 3D printer
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Fig. 14. Surgical guide manufacturing process

V. Experiment & Analysis
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Table 1. Mean value for 44 subjects

Level | Rt Mean +SD | Max | Min |Lt Mean *=SD| Max | Min

C3 49.36+2.1 61.46|16.17| 51.84+5.69 |86.25|34.41

C4 51.04+3.01 |68.22]25.46| 51.79+8.50 |74.23|41.00

C5 48.33+2.93 |76.55|32.47| 47.26+14.91 |61.54|25.82

C6 41.76+7.83 |60.00|26.28| 40.71+12.22 |61.71]21.70
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