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Application of 3D Simulation Surgery to Orbital Wall
Fracture : A preliminary Case Study

Jong-Woo Choi, M.D., Ph.D., M.M.M.
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The orbit has a very special anatomical structure. The complex anatomical structure should be restored when we encounter the
patient with orbital wall fracture. Unless these specific anatomy were reconstructed well, the patient should suffer from various
complications such enophthalmos, diplopia or orbital deformity. In addition, because the patient has a his own specific orbital
shape, individualized approach will be necessary. The aim of this trial is to try to restore the original orbit anatomy as possible
based on the mirrored three dimensional CT images based on the computer simulation. Preoperative computed tomography (CT)
data were processed for the patient and a rapid prototyping (RP) model was produced. At the same time, the uninjured side was
mirrored and superimposed onto the traumatized side, to create a mirror-image of the RP model. In order to restore the missing
skipped images between the cuts of CT data because of the thinness of the orbital walls, we manipulated the DICOM data for im-
aging the original orbital contour using the preoperatively manufactured mirror-image of the RP model. And we fabricated Tita-
nium-Medpor to reconstruct three-dimensional orbital structure intraoperatively. This prefabricated Titanium-Medpor was then
inserted onto the defected orbital wall and fixed. Three dimensional approach based on the computer simulation turned out to be
very successful in this patient. Individualized approach for each patient could be an ideal way to manage the traumatic patients in
near future.
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Fig. 1. The CT scan coronal image of the patient with inferior or-
bital wall fracture.

Fig. 2. Computer simulation based on the mirroring technique.
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Fig. 3. Postoperative CT coronal image.

A4 shelom, #59] Arekge o] CT datas mirror—
ing 7|®¥ (Mimics 7 software : Materialize, Leuven, Bel—
gium)Z o]-8sto] LS50 2-gsto] At tpx|7] W &=
QFe}E9] CT oJu|X|E ASiet o& 3D ZH"S Falf A
ogH Al & S el S-S BYsly] 9Igt Titani-
um—Medpore implantZ $J#] A]7]7] $J3t 7o 2 AF&351
ot (Fig. 2).

A2 32 Rapid Prototypes ©]8-8F0] $4e] ¢kelut
o A HYfaeS A3Yskl e transconjunctival prese—
ptal approachE ©]-§-5F0] sIQHetAS =FA7]aL, SIQkel Al
7 sI8 o2 HE bipolar coagulatorg ©]-&-ste] BrE]st
o} 32+ HFE AlEoldS o3l AAet Rapid proto—
type mirroring model®] QtebEofl Uk=ojx] Ao A|2tsto]
£ Titanium Mepore implant® Al 2
A}, A= e F b FEolU BA] 5o hEEe] A
ShA] ke, 5ol A glol &

% 397 6497 £ CT scanS B3| A4HAT SARH

i
>~
>

1A

ofr

ol

2

rO

)

|

QL] Fe= 2t A9, Q1 APe] wel b2 Roz o
A qlom, gtk 9] 7 ARt 234 1 F7)7) we)
917 W Zhw7} chack SR AR QMO R S §
ofl glof ofefat 4 1] Hol7} o] HEJE| ofeisy
oh S, lebEaE B 0] B9l Arf 4ol Hol
A 9F Bl A4 QlElo] o] Asielofo sl 4

QrobTo] HOFE FH5| 1k A
7 F 49 sHe Jo] AUHoR WX gk whepy ofuiat
oroh kel Be] BAS 93] AHEEE dEUES] 9o
u]e] 7 mORE Aakstel st el Sdo] AaE 4
chal 7b oAbRlolet. SRR, oleleh A AL Sl

Ape] 2 otokBe] Fejg o 4 Glofok st HHE ofy]

www.issisglobal.org 17



Journal of International Society for Simulation Surgery 12014;1(1):16-18

2720] Hlo] Hatat oful
shzo] 71 F2 dietol

e
PO e}
o

s

o

et

o

oo

<,

N

g

o

=

7

roring technique©|t},

SelM %5 ¢k

olg5teter

lor

’

O off

in

o
ox

o F
T
%0,
N
£
Sl
©
o
Mo
2
rlr
qQ
b
of
i's
off
:<l>:lg‘
©
)
=
0,
B
f

o

=V Q%ﬂﬂﬂi ‘ﬁg}%o] 7% wie- gFS W= o]
Aol skip &
Rapid Prototypeol XﬂﬂE]L }‘0]‘:} ol‘“ﬂﬁ_
3l A= 32k ZarE AlgEolAd
CT imageS ¢1438H= 7 ]‘ﬂ% o}-gsto]
Q1= ¢ke}r RP model2 AIZFE 4= Ql3ie}, o
34 ¥+= Titanium—Medpore implant2] ©]
St glof HeAollom, mie- f-8&5klch
ESE Titanium—Medpore implantE ©]-83}¢] okl
Ao 24w CT scanollAl B AST fARSH] 9=
o] Qte} shHo] & Zﬁﬁﬂﬁ%% Qo\l@ T Ul
e o83k 3
QFeFES gk °JEH°1] 7VA & JQ’ 4= Qlglem, ofgl
2 vjE9] individualized medicine®] @Al HHH

o] stz 7k | 4= e Aoz sk

i

b FN

o L

4o mlo r“‘j 9
M iy
W
m&lﬁ ﬁ
ofr
X

W
>
e
>
>
=oop

>
0%
i)

o

o

18

olA}, T 58

—_

~

s2g50] 2 o|RojAgtont,
otol2 Fet ARSI Foh, Qe
1 RS geIsge ), olefat 3%

SREECEE
B4 5o A2
o)

)

A7
=
5L
=,
A+ e el
Zaas

Al
2 individualized medicine®] A

O] 4 AU BR1 T 2 sl

o2

L

. Kakizaki H, Takahashi Y, Asamoto K, Nakano T, Selva D, Leibo-

vitch I. Anatomy of the superior border of the lateral orbital wall:
surgical implications in deep lateral orbital wall decompression
surgery. Ophthalmic plastic and reconstructive surgery. 2011 Jan-
Feb;27(1):60-3. PubMed PMID: 20736872

. Beden U, Edizer M, Elmali M, Icten N, Gungor I, Sullu Y, et al.

Surgical anatomy of the deep lateral orbital wall. European journal
of ophthalmology. 2007 May-Jun;17(3):281-6. PubMed PMID:
17534804

. Oh SA, Aum JH, Kang DH, Gu JH. Change of the orbital volume

ratio in pure blow-out fractures depending on fracture location.
The Journal of craniofacial surgery. 2013 Jul;24(4):1083-7. PubMed
PMID: 23851745

. Lee H, Ahn J, Lee TE, Lee JM, Shin H, Chi M, et al. Clinical char-

acteristics and treatment of blow-out fracture accompanied by can-
alicular laceration. The Journal of craniofacial surgery. 2012
Sep;23(5):1399-403. PubMed PMID: 22948636

. Lee S, Yen MT. White-eyed blow-out fracture. Journal of pediatric

ophthalmology and strabismus. 2011 Sep-Oct;48(5):320. PubMed
PMID: 21913629

. Park JS, Lew H, Lee SY. Role of inferior orbital wall morphologic

properties in isolated orbital blow-out fracture. Ophthalmic re-
search. 2012;47(1):1-6. PubMed PMID: 21691135

Hayakawa I. [Surgical treatment of the orbital blow-out fracture
(author's transl)]. No shinkei geka Neurological surgery. 1976
Oct;4(10):933-40. PubMed PMID: 1033468

. Kugelberg U. Diplopia in down-gaze after a blow-out fracture.

Acta ophthalmologica Scandinavica. 1998 Oct;76(5):629-31.
PubMed PMID: 9826057



