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| Computer assisted simulation surgery & surgical guide fabrication for Mandibular
reconstruction using fibula free flap

Yujin Kim', Jung-Woo Lee?, Jae-Yeol Lee'
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The purpose of this study is to compare and evaluate the methods through computer-assisted simulation
surgery and surgical guide production in mandibular reconstruction using the fibula and the existing traditional
method. From February 2021 to July 2022, 10 patients who underwent segmental mandibulectomy at our hos-
pital for two years were evaluated for operation time and reconstruction time. 10 patients underwent segmental
mandibulectomy and reconstruction using a surgical guide prepared in advance through 3D analysis. In addi-
tion, we compared and analyzed 5 patients who had undergone surgery by the conventional method. In segmen-
tal mandibulectomy using a surgical guide, the average operating time was 443.50 minutes with the standard
deviation (SD): 88.696, and the average reconstruction time was 64.90 minutes with the standard deviation:
11.377. The average operation time using the conventional method was 517.00 minutes with the standard devia-
tion (SD): 83.86, the average reconstruction time 77.80 minutes with the standard deviation (SD): 8.075. When
the average operation time was compared, the p-value was 0.148, which was not statistically significant. In the
comparison of the average reconstruction times, the p-value was 0.0425, which was statistically significant. In
conclusion, it was found that in the case of mandibular reconstruction using the fibula, the operation time was
shortened along with the decrease of the time in the reconstruction. The operation time in the conventional
method was longer than that of the surgical guide method.

Key words : mandibular reconstruction; segmental mandibulectomy; surgical guide

Corresponding Author

Jae-Yeol Lee" DDS, MSD, PhD, Associate Professor

Department of Oral and Maxillofacial Surgery, Dental and Life Science Institute, Dental Research Institute, School of
Dentistry, Pusan National University,

Yangsan 46241, Korea.

Tel : +82-10-4558-7673 / E-mail : omsljy@pusan.ac.kr

638 | LHSHRITAOIAEEIR| K60 K|10Z 2022




L. A E&(Introduction)

PIFF, o

ofy
23
ol
o

©)
St
2
Iz
o
ox
s
lo

PAPH BINE, BY 9 B

’

r

Mo 49
éf
>

= S-S pud
S A2 3 AYe] A8 FF et
SlofZe| RE AV ER & o ik stk
A|&(Segmental mandibulectomy)& A|3J5}
=9 A4S AT A& o7 EAYSHA F
23t AER= SRtoA Aol Azt 7154,
A S FLol] ol AEet Aol %
ojcH-d, o]l sjotZe] ALK S AT 4
9] A7) lojAl= A 721 (Deep circumflex
iliac artery flap, DCIA flap)¥} ¥]& 58] 7 ®HFibula
free flap, FFF) 22 f-2|juo] Adzo] F&2 AR
Hot o] F vlE Ry HEEY T1E|al o] 5

3} g Yot 2] FWS F QJFFE AROR

2

&
10w &

6=
ol
Sk

o]

i% o K
a=)

o)

Y

T
Hdo

]

>
oo
:.'ll‘
_:)
¢

&
iy
oM,
o
=
fufd
19
e
()
e
=
o,
ru
N
X

4
9] Z(22~26cm)& ABE = o] FRHLIRt =2
0] A 71 f-85HA| AREElE muto] =9, o
A 71E A A Fsfiok sk A9 o A

th. 719 sjolx R AAle 3 A&EF90
A< RP 29 (Rapid Prototyping model) A2} 2
g3 E52 ol-&sto] A3 5<% A7 Reconstruc-
tion plate, R-plate)& FolA] =& Al 7, H.ghoto]
ARESHE W O & Seo] NP QL oL, JT HFE
=2%9(Computed Tomography, CT) G4} 71&9]
LR Bt AFE 7o HHo R Qlsto]
& A 7MY AlEdlolde T o JloH, & Al A
8= &8 71| =5 CAD(Computer-Aided De-
sign) @ CAM(Computer-Aided Manufacturing) 7|
&& AHgoto] AT 4= QA F TP, whEha] B o
T 542 AR Uell= HAE 71e2 o83t
st Ajzsol| dish avfistar, 719 A-84 91

fr

ok o
2 0 PN

:r!,:m

A

. 94 (Materials and Methods)
TeFA A= 20219 29%E 20224 797t
Rt 2|ahE Y et elTol A CAD/
AME o] &3}0] THE &8 7lo| =2 ARg3lo] 5}
& F&2 dAed Al e 2 IRE e

ol Ai7e] BE BteRE AE 502 dg)
I pEg Tho|E A Y el BE HUTHY
ols] =ha19ict. % 1070) 914 22712 8
8 AP} ool 447|184, 44748

E71=A0 71550 A e I A

o]

>

-

[o
ol

fr 12 O
ol
o
o
® o

=2

it

f

rS,

29

¥ 2

8o

_{

4

L

rlo N

Mo w oy Ry oo
K 4o &lb B}

S

CT 94} X9} CAD/CAM 7|&S 0]-83t 7M4}
&2 5510 TS A4S, o Ba3%t
7}ol=, R-plateE 2} 95 0 2 A2t}
FE A7l 0] QlolA] 7129 M4l
I} v|1sto] HIZE o] 835 Aol dejs ARk o
o BT

7129 AFAR] = S & A panorama,

Dental cone beam computed tomography(DCT),

25

o
o,
12
rE R o

—_—

Positron  emission  tomography-Computed

tomography(PET-CT), = Magnetic  resonance
imaging(MR]) 5] BAMIARIZEG S B3 HARE A

CHStR|ZHoIArRSIX| HIBOH A105 2022 | 639

ekl |

=
S

{2 js&lo

=2
{0

2| Blyla [yizhy

=
S

lolRElY 0B~ 1280

k

x
O kY

Iy Slolc 83~



Korean Dental Association

2y

i

rok
Jm

e

%’—I

43 FAY] ks Folo] o WS At &9l e T A e A HAKRRKIEE 2
o]F RP B AlZtolo] Rl oA B S Al A B 22 2 FUSHARE ARE TR
3 A Aw S shl S ol gt vE= Al Aol 7MW e &3 AE StefEe RP 2ES
T B9AE X E5-2 vhEo] AERSl0] KAl AR E 2 Ao R-plateE Fof 1243 F, slet=
15, 5% A AR R-plateS RP BAOIA AP T} vlZo]] 22} ARE- o 258 710 =8 Alsloict
o] oA =& M FHESI. 2 =& Aol 8] ARFEH ZRIHS AMEolo] &8 7I0|EF 1145

= 22 Aol vE] TrEolE gl ESZ ol8s + screw hole} R-plate 717 A] A+8-4 screw hole
of 93t ZolE F7golo] AAIRI. o] slotE F & AYS| YAEA &8 Tlo|EE At &
£ A& Al T Aol A HIEE ol gFEe] A FHIE StTHFig. 2~5). & Al AP Al
L} Zoli= 53 thE0] R-plate® sletgo] 1785t &8 7Io|=& o]85to] sietaat vlge] dA1E 47t
HcHFig. 1). AP35 R-plateE o]-8-sto] AAIE HlES sl

olofl H|s§ CAD/CAMC 2 Th= &g 7Ie|=5 0] of asto] e AlsIitHFig. 6.7).

o1 © .

Pre-op. examination & Patient assessment

Segmental mandibulectomy

4

R-plate fine-tuning & fibula fixation

Figure 1. Conventional method on mandibular reconstruction.
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Figure 2. Xt2| CT X JYXI=2E 08310 Virtual surgical planning(VSP)Z 510 +&T ERHIEAY FAE Tl HIZ2| i
0|29 21 fHoiohz 2.
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Figure 4. Z5E D273 0|2510 o1242| =& 710|E9| screw holezt R-plate 1750l AF2E screw hole2
UXNA =& 710 HIAY,

Figure 5. CAD/CAM 7|£2 0125104 HIZ2| 28 710|= HA!.
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Figure 6. 21K &S ARI[0IAS] SIAZ L} HIZMIMC| &8 710|= HE

Figure 7. 2% H(&), 22 3(P) panorama AR H|W 2.
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2021 2958 20228 7E71A] F 1089 A7 & o] ERIF . Atof ek A F 982
CAD/CAME 7I¥H0.2 WhEoldl 48 Flolg o] A glo] BEsteon 199) S 3498 5 7]
&5t slofs FE Al vIES ol 8sto] Adst  of g5l Aol AIYSIGATHERAL 8).
L 2220 Hlohr} 2228 vjo]T A}.Q_o} 10%9] 3 7129 75_%1—10 SO = slofx i dAlE
Az 7789] 0¥ 3] HdoR AN T H]EE o8t AEd 49 SeARES Het
Table 1. Patient demographic and clinical data
Patient Sex Age Diagnosis Method of Operation Qperati_on Reconstruction ~ Flap  Patient
No. (Years) Reconstruction type time(min)  time(min) survival  survival
1 Female 70 Scc Recon. /c FFF(Lt) surgical guide 565 113 Y Y
2 Male 73 Ameloblastoma  Recon. /c FFF(Rt.) surgical guide 410 108 Y Y
3 Male 60 Scc Recon. /c FFF(Lt) surgical guide 385 108 Y Y
4 Female 43  Ameloblastoma Recon. /c FFF(Lt) surgical guide 290 112 Y Y
5 Male 48 Ameloblastoma  Recon. /c FFF(Lt) surgical guide 435 105 Y Y
6 Female 59 SCC Recon. /c FFF(Lt) surgical guide 460 103 Y Y
7 Female 53  Ameloblastoma Recon. /c FFF(Lt) surgical guide 340 109 Y Y
8  Female 76 ACC Recon. /c FFF(Lt) surgical guide 535 123 Y N
9 Female 48 scc Recon. /c FFR(Lt) surgical guide 520 140 Y Y
10 Female 74 SCC Recon. /c FFF(Lt) surgical guide 495 108 Y Y
11 Male 67 scc Recon. /c FFF(Lt)  Conventional 450 132 Y Y
12 Female 84 Scc Recon. /c FFF(Lt.)  Conventional 465 139 Y N
13 Female 67 ScC Recon. /c FFF(Lt)  Conventional 495 131 Y Y
14 Female 48 SCC Recon. /c FFF(Lt) Conventional 515 152 Y Y
15 Female 67 Scc Recon. /c FFF(Lt)  Conventional 660 141 Y Y

Abbreviations: SCC,squamous cell carcinoma; ACC,Adenoid cystic carcinoma; FFF fibula free flap
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Table 2. Comparison of the Operation & reconstruction time between conventional resection and surgical guide resection

simulation
Conventional Resection Surgical guide Resection Difference p-value
Mean(SD) Mean(SD) Mean
Operation time(min) 517.00(83.86) 443.50(88.696) 735 0.1881
Reconstruction time(min) 139.00(8.456) 112.90(10.979) 26.1 0.0016

Abbreviation: SD, standard deviation

(SD) 517+483.86), &8 7Io| =& o]&5to] =& surgical planning, VSP} &3t
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