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The composite 3D reconstruction
based on microvascular free flap for wide defect of maxilla

Jee-Ho LEE

Department of Oral and Maxillofacial Surgery,
College of Medicine, University of Ulsan, Asan Medical Center

Maxilla is a complex three-dimensional structure at midface. When wide defect occurred by oral cancer re-
section, it leaves a great challenge to oral and maxillofacial surgeons for the reconstruction of surgical defects.
The wide maxilla defects usually include oral mucosa, skin, fascia and muscle as well as hard tissue such as
dentition, bone structure. Consequently, great care should be given with the approach of composite 3D recon-
struction.

A Microvascular free flap has been mainstay for maxilla reconstruction of multiple tissue defect. Fibula free
flap, deep circumflex iliac artery free flap come as first choice. The composite 3D reconstruction is assisted by
three dimensional image processing, 3D printing technology, polymer based fixation materials and concomitant
soft tissue harvesting. The advanced treatment strategy for wide maxilla defect would be presented with three
case reports in this article.

Key words : Wide maxilla defect, composite 3D reconstruction, microvascular free flap

Corresponding Author

Jee-Ho LEE DDS, PhD

Associate Professor, Department of Oral and Maxillofacial Surgery, College of Medicine, University of Ulsan,
Asan Medical Center 88, Olympic-ro, Songpa—-gu, Seoul 05505, Republic of Korea

Tel : +82-2-3010-1757 / E-mail : jeehoman@gmail.com

CHSIR|ZHoIArRSIX| HIBOH A105 2022 | 655




Korean Dental Association

Uuig ooty
LAE B AR Aot tHA1E HA T off o=
o7} o] 7o W Eo] 4 =k ot At
AotE2 daoA SAHRE /dot= 528+ A5 Fho] S5FolelofA ot 7= (Perygo-
ZEo|t}. 9 2+= HF = (Sphenoid bone), T (Zy- mandibular space)}& &3l 41735 7A (Deep neck

goma), 5% (Temporal bone) I Z3}olo] =2} infection) 0. & XY= & Qct 7 AHJEY0|
S A Aokl of | 2= Shetm it FHEsHHA A4t “gotol Wsto] X8 A FUol S5t Uil
22 7ot gitt. &, 952] Zo] Agsto] A Sojz 2= 9}k T7HA 9Jx|A} slokD AfokE ZA]
A0l nje|E P o|FH SRHARE FAst - ok FRIH, A&, oot 5 o= E7 Aol b g
7N (Palatal bone) 2} Ao JHG =, 7739 A HollA] A& 0 2 712 3t YAIekaL L7 st
B WHEL, AAOE oM A R2E2 A 167 Ao 02 FUS AASH= Aol E7Fse AU ot o

& -l 2459) Sol g 2] obl w5t o, 282 ISP Arfsted
Agotoll T4etolL Bl WIS ST A 1o A|T 73 BEA, AT BHE AASHEA

A5 A A Aol A Ao el gaolol 8] uhize] o} 7ol vl o] o
B 2 A HE el At 25 #e 4

(Cavity) ©] A37It}. o] A2 4] dF et &2l gotol] 173eto] Ayt A9 A o= o] =
AT AGE gt 2 B/ AR B9 7] & do|wet XSt 5 i, 121 FSEE A
4% ZAoll Tlof SRIHF-Q] AR 220 AAE]7] ] ZFolgk= B4 wRo] A AA = &
wfi2ol Agh o o] HIkE Fuleta, AS] LT Y A7t AEote ks QFHY| Wst A HE 2 7]
A1 7473 A Zet 9 & & o gicP 5O AR 4ko] A2 FAHA "ol
got =&olA AlsloF ok S8 s 33t wheha, AJoto] AL Thd] i RS Y
0 2 55519} (Infratemporal fossa) 7+ Itk 5751 =01 9F FHIE HHd F= AolA § Yo7t 24t
ot Ao R AotEe] oH o507 siokg, S o A 757 FEAIATE AS Aefsfof gt
07 HPZ9| =% (Pterygoid plate) 02 4= ZJoht} SIERE AASHs 27| QAU obturator
H FHO R FolA= ARE AQls AAE FEo] & ARESIe] ZERE Holas Z0E o]k AL
37tk o] Tt UiE & (medial pterygoid 7153 FEIE &5 = loU A2ES oM A
muscle), £1& &< (lateral pterygoid muscle) & &, Ate2 Eotolal S5ot7HA] AWsl= +4
got 5 H (Maxillary artery) oAl BAoH= 583t U2 Z2Z, Ao} &4k ofy g} mjHe} 18 22 B
o] KAkl 9} Qb A o= "é“ﬂ%ol I AR 2HAEE op|3itt HA| & 7hdsl mjiol4]
535 % o= A= (pterygoid plexus) ©] YJX|gH o|ut} obturatorg THE0] F+= ATto 2 $R}O] ol
1244174 (trigeminal nerve, T4 ¥4 1 Jé)ﬁr o} 7)5= WEAEE P/ S BAAT= A B

?I‘?ﬂ’?]é (facial nerve, Y& HWH %] A17) o] -‘,:—7]170} 7159,
(Cranial cavity) o4 1<} o] A7t} o]&2 theko] E3kA 0] A 2 AL o]_Q_f)-H Asvol= gy
QFAS} AU} 72, 73] 7L75—P 0]zt @*E]H sk B A=A =T

BH|E Jddols 2931 AlASo|t) Ao w L (Microvascular free flap reconstruction) ©] -+

656 | CHStRIAOIAEEIR| K60 K|10Z 2022




v oo, A4 9] o2 K9], 7k E= (Fore arm free
flap), 34| (Anterolateral thigh free flap)” 5]l
A AZA(Soft tissue) = EAY, Fot] (Fibula free
flap), 24t (Deep circumflex iliac artery free flap)
o]} AzFE (Scapula free flap) F-HollA ZZ2 7} 1]
5 59 53R 22 AfF oA 2ARPH (Max-
illofacial)9] A< £-9]o] o]4sh= Bio]cd, P&
BEA7|A] Al T<5] 1 Ao 17g5tal S-gtet

= Z 9O 2= (free tissue transfer) ©]4] Z&Z]o] AY

¢

2 2 ik Bao] Qlis o]4] 242 Fz A0
AT S A ool 3184 HAH Akl
o}, ufebA, o] Alat FAlo] A B 24]0) Fulz}
e ofelel §ojo] 71 Bto] AR ook 3
o}, Aforo] g A4 4] 9 JJ5H o A
3P7] ¢t mAEE e 42 1~2 mm AE
o] g AvldS o8l Eske €71 <ol A
Fgh E59h 222 A AJete] FHElol %A 32k
u 2 o

o2 7Hghe 7]&o] Wasith YRR EH &
7] #gt op e}, SjRg] d
oot o] e} 7] 5ol B3t S A4S 275
x| Zoct. | ulA@ F] mjit o] 4o AL
717-9] A3} o] 4] 3] 54| (Perforator)©l]
15-8H4 2)4jo] A =1L, 3D printing 7€t
guide surgery 7|&9] Wrga Aeto] 23 %
2 A Blsf B Hus A1 $Ape] 75t
Qs AX g4l 7MEA S BAIATF = FA 0Tt
TolAtz rIAEE R-2] ikl 719k Adete]
3R B 22 Ao Tt @At 9] AAFH

=
ol
0%
!
3
ac)
ot
D
>
.
u
R

o
N

R8T
_(‘)_{l‘
ol

re
ro M

IL vl ST ol 84t Afetel
718

92 Slake 2o TRt B9l AT 5 9o
QubH 0 2 ofole AAo) A AR FeluiEhe
4

A
S5 W13 (Radial forearm free flap), &=
£ 13 (Anterolateral thigh free flap), 338l oo
(Latissimus dorsi muscle free flap), 9= A =]
(Lateral arm free flap) §°] Ut} #7340z HA|
H Ax29] F7]9} FA|, AAHE 229 S5l wzh
1] Fo} Tuk AR Al ZISiA HHS 4= et 2
Qof waha] f5eE 2219] w5h AERE] 5& F7t
2 A Aol Yot FARE 2Ask= Ak 75t

,d
-0,
T
e

o

gl
jabo)
DS = T

o] 93] SR Fo] ohct. A4 A=A
&9 220) 2715 A9 o] oL giet.
oL} X2 229] AN % 1ol o} 2

2 Whek Ae E1H0] B Rge A of
o
-

I

flo

oZ:‘lii)l

)
T
L

£
ol
=
il
1]::
e
10
~
o
(i
rr
o - )
fle
fifd
BX
X
_\::L
M
[e]
ft
B3
flu M

i
b
ko
()
lo
rl:l
il
Y
it)
a
o
&
b
rf
BN
o~
i
i)

it

=

r

toIAFSIX| RIBO X103 2022 | 657

ol ko

)

mElvio

1x€ [olAl¢ imlm 28

ﬁ
fo

by eiem

%4



Korean Dental Association

2y

i

#

rok
Jm

o 3)

al ul il

2 ARAE 2ol B2 o] Hlsf A
2 Tukg fFok= Alte] il Anfg: R Az
AS 2tk o] 3Rjof| A FeZ 11 3% ¢
EHE HHo| A o]X] g2 SRlo A= 45l &
= Q= ARt}

7422 72 wihE AMgShE AdetE A2 A
A & A ol= EP ]l 23] AE2 38 A1
U= o1l A HRgolt. o FHoA F=
AMgSh= Bt A2A fE] B2 HIE o3 (Fibula
free flap), 2314 A& 52 1@ (Deep circumflex

N
Y

iliac artery free flap), Z 1| (Scapula free
flapysol Qltt. 7124 0 2 S22 3 oW m &, 24t
L5 BAlo =St} S 4= Q7] wizel Aot
=3 Aduh, 17 5 Bl AERE SO AT
& o, Iy, dxZ wluf vjg) sjietaoz
o EJsal 23 ol AsHol Agts] Ak 4= 3l
T HEO| 7hg Aol RSt T AAsfof k=
9| o7t iAo & Al sffeld Blojk @

A< sl
Botd 254 BA, S USHE A7 7hsst
Al o= A2 24 el mio] A e U

658 | LHSHRIOIAEEIX| K60 K|10Z 2022

Az

ol Hghe 71 fEAl A2y f2 vyl
B120] TG Tem S AT AA| BRALS A8
9] wh2o] 7 71 ekt A2A S 2L 5 T
Aol whet AeR Fejol sio] 33K o A7
3% Sk, B B A% LS| o] v
AT B3 ok o] vls) golskt. AEIH %
2 59 wjgs A28 Beaa Ao gol A
L wjgiolch. @ate] Polvh vlma B 7o vl
s gto] u]s} B ESH Ak gto] e e HolA]
5 S8 9 B2AS 2L 5 T AT 15
THYENS 01§l YT Lol 33 FejS A

Joro] T AA & ALK XA mo g ot
o} A} obturator £ @oiFE Ao H|g] ARZ] &

2] TS o] 83t A AL K} Ut 3311 9] Ffist
A o] F oot Aok Fol Hue] 249
E/97 @3] ZolE vl Arefsfof sh7] wize] o=
& A AE} H[EE E80k= angio CT ¥ 2RFH 3
A CTE HEEA] Esfiof giet

71220 2 33b Bt 24 oA 7HE 8%
A2 BRI s B91E o] WAYshy] A9] AH
= et 7HAA B Al7 1= Aotk & 33 im-
age 4719} 3D printing 7|&2 Y= & A Y
AAIE vl AlEdolA sfE 1 ol T 4
A= surgical guide 7HA] AR 4= QA =T}
AEF0]A guide o] ARE-O 2 7|E9] & AITHS
OFA 0 & TEA|7] L A F-919] HEjt Aol 7
SHA = Qick Aok sietol| v E Het 3

rO

do g

I

o

tlo




7HAAL QAL QIS & FRE©

2
)
N,
Mg
=
)

9 simulation ¥} guide”} A&slal
5l oo}, E5] AetEo] oA

i

(0]
2,
ro,

()
2 A
i fjo

=

47 710] He F2=0] YlofAIAL oju] Y| °]
Z=o] Aoto] oAl 5=l Ao, def FEHE

Ao g FH50] 424 simulation 2 A3t ok
&A1 AJete] FHIE st olE EWE surgical
guideE AT AA SRt A FEE AE A9
imageE °|-835t 7o FHFE 49t EA &
A= ATAQ 7153 9RE slEE 4= ol

gote] 1At A2 VB o s ZRA &
gt AT o RE 2EsE AxZ|9] A4S
LA SETE AZ2F Y] Aol Aufgichd H]

=7z

N
N
o

).
p
9‘15
g
H

~{
£
oo
o

o
o
QL
)
T
my "

L 04 AZAL AT AZlo] B the Bt
of Aol wet 250 A2AS AL A= Wb
2] wpgio] B 4 ek,

thero= degfjo

ﬂf
i
pacy
rlo
, |
ol
B
)
o
i
j%
2

/go] itk A|Ho] & Hehg 1 5= & Al AX
A0 7 FHS] R oW R E leEE I AT
35 B2 AS AAsNoF sk AR ® 7HAL A
o} 2| Polymer A=2] YEE 54 =7} et
H Y9 Ex4] 114o] Wo] 2o]1 et =2 T
H of== 17gs5] sl L= AARE,
oA Z2A 9] I AFEE 4= St} S/ A
He e Hehg Hoh 9olx|A|eh AZo] AU
Al 71Eel] Elo] AU= S=E7] wizo] x| A
A ol F8 3 A7 240 HotA A= ¢
O7|A] oF=AHo] ot o, AtiF o2 kst 7|44
735 wiZoll 2-gt Alo] Aol ARgSfioF shH & &
o= Zhd3t FolE 83ttt Z|2of| PLLA polymer
o]l Hydroxyapatite 57Foto] g B0l 32
oS =2 A= AR AR

a3z A

oo

P

¢}

=

it

s}

0] Gt A7, Az AzAe] DA}
I3 ARS AGT BYEAY 1HE 5

gl g,

e b

=
d)
3
()
L
W

( _‘§
(1)
rp
1o
%
p
n
Al
N
>

O2M] FA} EALZ B oA 9= AFefo] T4

it

il

BtOIAFEIX| K60 X105 2022 | 659

ol ko

_|
o

mElvio]

1x€ [olAl¢ imlm 28

ﬁ
fo

by eiem

%4



Korean Dental Association

Olut
Oo

oy

i
do
rok
Jm

o 3)

7 3D CTE o|85lo] A&HE ulots]al 3D printing
S 0|83} surgical guide S A& o}‘,{iﬂ(ﬁgure 1,2).
oA A Ao A 5 SHAA Hl=
b At vl2] AR surgical guideE ©|
|l A&Fo| W E uiE 7oyl o 44 1L

H

Figure 1. 3D CT image processing 2 &2t Alokg
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