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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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Fig. 4. 3D vector's pedicle cut of cervical spine(C4) and
the direction of pedicle screw



Implementation of Cervical Pedicle Surgical Guide for Safe Surgery 127

Fig. 491 (b)s} o] Alzdldeld © HF7o] U 7
T ] FH(tube) FEE JH 0] itk V1= W A A
ol aele] WS sk Hd vHE 23 S4E
i, 23S ol et AEE HEo] SAHE o] flal
M= U GRS Ao w[10] 34

=
AR wgkskaL, gl o
A

th o] AES P8 vs3 ol 4dAlR A3tk

1 & A QS SHEAR B8S Sk

2 9 - e RS dellA 7 Tk s AdEsi

3 W AEE HES olgste] T4 g 7an

4 A 3Rl 28 B A SHEAR a0
A 2 SRR ARESH 1 B9 2 BAE kst

ASHE WS ol g3tol vl Wel Wl A Ash e,
2E 94 el HES ABYSH: WU 94 25 W
912 Aahe Wil ek 9 4= Welw Paks W)
A% 94 2% Wl A 4} g ke 12 dasd. o
Wiel A9 W5 RIAF n2s] REse] gA BE A%
o= Fig. 59 2ol 228 4 283 247k 24w}

Fig. 5. Miss sampled points

AR Tl Ae I e Agells 2 Ah

AES AEYSNe] HaF F, 1 F 943} A4 Ve W
o} Aeela, g 4e FHOE oA A4 A5 4L
WEYPLL o) WL Fig. 63} 2ol VY 4w WA 3
= oyun AUe A3E welt

Fig. 6. Elegant sampled points

VYA MY PYoE Ry TEE 2 HFRE B
Fohe FA5e) Wl e AN el @ A A
A4 Fig. 73} 2k o) Wael mhet Astel FaR 457

[e)

o,
)
i
=
B
o
ofy
o>
rlo
e,
[0je]
(0]
=
e
K

3-Dimensional Point cloud

Rotating the x and y axes

2D orthographic point cloud Using the calculated center

point, convert to polar

‘ coordinates in 2D orthographic
) point cloud
Converted to polar coordinates ‘
¥ Select the near point and

Select the near point and origin in units ranges

origin in units ranges L

L Creating a closed curve using
the selected points

Creating a closed curve using

the selected points L
¢ Calculate the area within the
closed curve

Calculate the center point of
the closed curve

r |

Fig. 7. The processing flow for orientation by 3D vectors

E Points = 518
WA

¥

B, gsstag [, s

Fig. 8. The calculation of isthmus and
orientation

- )
oh

- Fig. 89 @, @, @ 305 x5} y& 47 0|52 1)
el oluE vekla giek olel 3491 MEE 27
9 WY e W] xFh yES F

Foo] UBE o) F WES A9s, A
]
=

N

J273) thell 3% point cloud: Fig. 89 O3

m

o>
A
)
=51
=
o
o,

|

=
[0}e]

co
o,
©
rlr
L
o
=
vl
]
>
2
wW
o
[l
oo
o
fetl
o%
s
_O‘L
Q

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
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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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