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Spine Surgery Using Augmented Reality
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Study Design: Review article.

Objectives: To present the latest knowledge on spine surgery using augmented reality (AR).

Summary of Literature Review: AR is a new technology that simulates interactions with real-world surroundings using computer
graphics, and it is a field that has recently been highlighted as part of the fourth industrial revolution.

Materials and Methods: Review of related literature and introduction of latest research.

Results: Spine surgery using AR is currently in its early stages. If industry, academia, and research institutes cooperate and develop,

spine surgery using AR is highly likely to develop to the next level.

Conclusions: Spine surgeons should strive to develop relevant technology.
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Fig. 2. Three-dimensional reconstructed model of the spine, simulated by
pedicle screw simulator software.
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Fig. 3. Three-dimensional reconstructed model of the spine, which can be
seen using a head-mounted device.

28 www.krspine.org

AE FEotH, B3 ol Aok H FEje 7|7 ME
= 4 = AR 717 5ol 38} viAE FARi o] & 54
2z ] (Dynamic reference base, DRB)2FAL gttt o] DRBE
o] F2et & Aol 7hH|2tE DRB 9Jx]9hS F4otH A
Algto 2 A9 9215 AT 4= ok 4P 7|&olM =

= o] JleH I 54 e 7oz g F4st
Al Hk(Fig. 4A). Fotutris dibd oz $Ro] glod, drf
7F vttt B0l AR ARPFA = Tt 9ol Be H7]
AL e g, 2dET|2 S8 ok QU AR
A 7tz vt S F A e AT, A9 Fiehe
H7PF v 47 A/51H7] offo ARvHAE A e st
7} obd ARFA]I RGB 7Hj2t2 e Q14 8l F+2]0] 7hg5teq,
Zh|zte] 4o FH AfEal 7H4 o] AHsitt (Fig. 4B). 5t
A%k RGB 7He|2he] s mof] whet gete=r} getx]7of st
=2 2971 flsid Adeol F2 7=t E e st

2t Msh(Patient to image registration)
2GRt CT (g A4 948 2 33 Al

=) M
Fig. 4. (A) Augmented reality marker and marker-attached screwdriver. (B)
RGB camera.



Journal of Korean Society of Spine Surgery

Spine Surgery Using Augmented Reality

SfjoF gttt A= 2hx}o] ZpAje] whet §BkE 517] wize] 2t

A} pEAA 0 A5 JEE Aot Ao gieh 4

S HhH ol = o] 71]7} 9l o B9 9H(Hybrid registration)

3} CT-FA17] A3HCT-fluoroscopy registration)©] 7}7‘} 5la

o] /\]-_9_%\;}'19 HolASLe W o]A] SR 4A] 7 TS

g ol 83t A AES WA /‘1%]0]'043}1

ko] SIA1E IAAATE F (3 A9, paired point registration)

o 10047}19] %]—0494 A& 571 st 29 At (Surface

oo}, CT-FA7] A2 & &

CT2H¥ 79 C-arm &

A7 &= e Fof|, o]& AA| C-arm FA|7] G443t} H
wate] AokS Alfste o thFig. 5). F7H o ® 33k

C-arm FA]7] 7]9H3D C-arm fluoroscopy based) gto] 9l

o, o] FA= F&d Y Vﬂ CTQr A kil 7‘H:rL’H e

F

O

=

B Ao hA W Fo
sk glom], CT-%A47] 4

2 B8 B30 CT G4 T%ecﬂw g
o] 7 o202 2] AL, BAI7|E A8 5] ofed

H g 7o) e o8t H e @01 Ay tet(Fig. 5).

lo e
Hd
>
<
o
o

ol X

ox <
Moo o

%
K
10 r_{n: 2

"o of
0?4
_CC

FU
_,_4

0!

ol

>
mfo
(=
ofo
!

2
i
4>
Mo
ok
0o
i3
x|
1o

A
Ot

N,

.

2=

oot

O iz
o

I

X,

ofr

lo

i)
o,
el

Lo
=

~
[
)
i)

=
&
1o
o
Bl
El
mlo
o
i
ol
lo ©
i
=%

Fig. 5. Schematic illustration of computed tomography (CT)-fluoroscopy
registration. After creating a virtual C-arm image from CT, it is compared
with the actual anteroposterior and lateral C-arm images to perform reg-
istration.

Z]9)-g 25t 4= Qlk. ARuPA7} H&E & 7]49] 914 o
Al RGB 7Hlt2 2243 4= 917] w2l exte] #5et =5
7132] YA E B AT 4= Qa1 o] 7he] AdtiA A=
ARt 4= Qlet. A 8-S Bl AA 0] e CTA
o] AxE AFotH, &7 YAE thEH A+ 2 33k
A AT CT G4 SHAA HAE = et HMDE
o] 435t A&l A= AAAAL} 7VSAAZE e 3t

ol Hol7] f
?.

Bof 7]+2] _-;_/\; Joz ZHSt LWL
AT, 5471771

Telo] =¥ 7|57} Holx] ¢47]
78‘ WAk A4rH g os

o &

Z CT 74t A= 2} SAFSHA|
A=, RGB ﬂuﬂa‘r AR 1}, C-arm %_E A= 9l

M

Fig. 6. (A) Schemaﬂc illustration of augmented reality (AR)-based spine
surgery. After attaching the AR marker (DRB) to the patient’s vertebrae,
and completing the computed tomography (CT)-fluoroscopy or paired-
point matching, the motion of the vertebrae can be tracked by only track-
ing the position of the DRB with the RGB camera. After the matching pro-
cess, the 3-dimensional (3D) reconstructed vertebrae from CT images and
surgical instruments can be overlaid on the actual patient’s vertebrae. (B)
Demonstration of the 3D reconstructed model on a notebook display. (C)
Example of an augmented spine 3D reconstruction model during spine
surgery. (D) The experimental setup consisted of vertebrae, a RGB cam-
era, the C-arm, and the AR marker.
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