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8 Y@ o =29 ok AA Al SA|, A dEHE
Y &N Ftol= Fee] FA

dx2S oz AASUe WHS TAHY Asd PF A olgrH =
ol (Montero & Patel, 2015). =4 X85E AT o, Hd3 FY9
AAS grste= Aol FQshrlo, stetEzbAl olfkE FAel digh < #hH

AA A

Al Al Al 24 gtets ddsd digk g7t 8t (Varvares et al, 2015;
Gou et al., 2018). &4 3lota AHAuds Ad A 3 = EF, 7|sHNrt
AAste], stotae] ASAHS g s2o] dastH, AdE s =&
xEe JeEle fy s vE f8l I3 (Fibular Free Flap), g &
F(Deep Circumflex Iliac Artery flap) s©°] &3] A}8% 3 tH(Takushima et al.,
2001; Kumar et al., 2016).

>

obd Fgo=m Q3 FE sttE dAsEs wE FAELS eV AgsHAL,
AR d5os A5 4SS 74 gyt EFstEE, a4 dAAet sHkeho
WA A E5 QWS W Flo] dnkde|ti(Zanoni et al., 2019). sFAFF HFARA
i]%’_% ko Boj= WA ZALe] WA E FA] =olX| Al " tH(Chronopoulos et

, 2018).
wwhwb WA EAF 9ol ML QERES 2e 9 o
YA HEel e Zow A ArhMarx, 1983). ol AAE olF WA

N
X
_Nn_'/
o



el dis) 7HEAd =maoA, TR T &St AF Ve
o sAEY vV 4 gue dRo] o], dEUE AY oF
24 A 7)o e WS =97t 9o} skth(Alberga et al., 2021) afo|x B Ear,
= 7Fed wEA IHATIE Zo] A o] A APHoR
ATH 7o, AEFTE AY A7|E 43 F A= YHE g B8] 8o
gt} (Barrowman et al., 2011).
71z e uwEl HFHE o83 3AYEH & AYS ST M e
A8 (Virtual surgical planning, VSP)< &—3*4 o] I gom, AA L&
7V e A 9 3D ZJYE Ttoleg ARESteE o] 7l A tHRustemeyer et
al., 2015). olol &4 stota dAleE Al fre] dAd=S AT sAld JdSHES

o 4

SAL A HetaL, Al E@%W}Xl F2stE Jaw-In-A-Day’(°]3} JIAD) <<0]
A glom, 7]E WA s o wWE Al7]o AR TleE 5T F A
A, 77 7159 35 % Agk AP X5 o] F FUHARl e HeAdS Y
T+ dA FAtlevine et al., 2013; Schepers et al.,, 2013; Patel et al., 2019).
JIAD FEdAe FoFdA dESHEE AFHs ol I#s AFse WS
AbEEtH, olo] WE Tlolmg wiEoR ARHE JZFTES A oA HFLo

AToNAM = FE IAHE &8 ot

W@ o] Wes Aoz Amdr. B
AANAN 7t =g ol gate] ZA Add ABeES] FFEE W)

\
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2.1. 7 424 A8 (Virtual Surgical Planning)

RE e o= HAstdE @Y 2 ax e 3D ddxde dAdstdsdds
#FG3gom, F VA9 G4S vlg e ® 3D slicer 5.2.2 (The slicer Community,
http://www.slicer.org)E& Ah&3le] AEHo] thdt AAe 7oz AFsgint. 2
%, Meshmixer v3.5 (Autodesk Inc, America)E A}Mg3dto] AZHE uAHANZS
stota W fE Ik AFAC AAAZT AE HAA stotze] HA WS
TAFoetH &) ojafe] QY wAHS Tiwte R MHAEA, o] A E 9 sk
Tx¢ 3D EFES nfgeR f Iye = Bd 9 JAZEHE uAGAY YAE
AR st

o] % slotx Adk rlol=E AASG AL, Thole Aol dtotm Hwk fJA o] gk
AE Yo E#olES 1S g 2aAF Zo fAel Wi AR A
Esrekelh frgl I3 AS5S A% vE 9 FE A Ttolme JAESHE S
A3t Zhol= 3 ZHolES ~23f{ uAS 93 =dH" 5 XSt
AAEJAFFig. 2). o] 7lol=x 7 AR W ZHoRREHo dAT F4&
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A Az, setze] FFS AAT 98l A ALE stz dg slol=g
olgate] ®A slotz AAee Atk EA, fel WNwe AR A
x ¥ A RAh wEHE Aelmg 9242 olF s

Implant Co., seoul, Korea)s &-&3lo] JZHE TAHAE A HeAx "“ﬂoﬂt
Multi-unit abutmentE& 14 % A HAAHE ZAgeidldr. dubdo=z H=ZS
FAE HEES 27l AdE dEHES Aol w7 el o A
cdgel HdeAds =7A %ok, 10mm Aol dmm A5 YEZHEE
AF-&3F TH(Schepers et al., 2015). L thS WA A= 7lo]|=E AlEsle] HEFS
TAR A2s AYs sy, BE 2dY 83 39S RAS] 98 29
HES T 24" vEe D]E] AR stel B AALES sty 98

o
ZeolES ALgatel Ad B AGHAov, o WAAAE Fel AR
dabe] ZolAA @e A mEFC Fo FFol FAUEF Ytk wAgow
A5 el e FYol AN sholzel TeolEE o g3t wgsgon, o
W o1E sebE Al A Fegd U™ F 49 )

i

g H5sg0r, 3D

t}. o] MeshmixerE
o =

HE dom AR, dedEs AL are sl
FHE A8 olF A ANl A9+ Multi-unit abutment FE|E
agste] e YT F 3DE A B EEs R e 34E
oZHES AY ox=  1#de], Multi—unit abutment®Et} °kgF A
FAsATHFig 3A). viA 7hel=5 X33 e A RAEES fs ol &5k
dAl Ayt aAsglen, AA 5 Avkeklvh(Fig 3B).



Figure 3. (A) 9A] BHE AFS 93 STLe EAE 2 B) == A 48 AHA



zr
R

Ho
7K
™

I

wj
o,
B
0

el

=

Leuven, Belgium)

software(Materialise,

A
H Al

piid

]
o

ol

O;

sebz

A9 23 A

=

=

&t tHFig.4).

S

1517

tler, &

°©

=
K3

3

AYFE vgoez

33t th(Fig.5).

ZA B4 SPSS software(ver 29.0 for windows; SPSS Inc, Chicago, IL)
o] &3}

ol
ES

oy
T
il
=

R

ol

el
00

Al atelar,

A

. FYFES P < 0.06% AAHAT).

3} o

=
™o

04

3}

A8



[S]

H S

=
5

STL]
A8 Fe] STL 94

ki3

oz A%

CTE

]_

Figure 4. 7
(A, B)

10



{DAngular deviation

@Centerpoint deviation

Precperative STL

Placed implant

To!
(0]
—
=

=

=

"



1. 373 AR

2023 3¥ HFEH 20249 1¥€7bHA f d#d= sHks SA dZSHE AHS
AFe 1699 A F AFH 7|FS wESsE 1299 SxE giadow 3t
(D 9% ¢ A4

12999 &2 5 892 HARL, 4We oAgleon, dA¥e 2845FFH 824=

Hd& 55.94 ).

2 ¥

5 sletEe] FJgow i s APy, TS AFAELTo] 7
weoko W (n=6, 50%), thSo2 HFRAELE(n=3, 25%), dx = &= AAA
78 45 doldd, x4 Alx dFol 247 3 FHE(n=1, 8.3%) A TRt

ot AfLHeo IV]E HAE 669cm Yo, F9 2 9XE Brown's

4) Fo95 F £ 4 (Number of segmentation)

Folit F BY £E A% 1Y Ay 302 BT 1739 £2E wArh

Skxlo] thE A B Table 19 S9Fsl9itt.

12



217

Table 1.

w
T4~

"Io"l

(Cm)

29
(Brown
25)

gz

8.18

7.25

%0 o8

o

o
yAO
Sl

0

5.56

o

0

G

X
o

8.17

5.68

o
o
Jaal

o

2)
o

6.46

o
o
Jaal

el

2)
o

6.11

6.14

6.77

6.24

3.72

11

6.22

o
o
Jaal

el

2)
B

~n

<t
Lo

12

13



Class |

Lateral not including canine or condyle
Mean size 70 mm

Maximum size 123 mm

Class Il

Hemimandibulectomy includes ipsilateral canine
Mean size 85 mm

Maximum size 169 mm

Class llI

Class Ic

Lateral with condyle
Mean size 84 mm
Maximum size 138 mm

Class lIc
Hemimandibulectomy and condyle
Mean size 126 mm

Maximum size 184 mm

Anterior includes both canines
Mean size 100 mm

Maximum size 160 mm

Class IV

Extensive includes canines and angles
Mean size 152 mm

Maximum size 282 mm

Figure 6. Brown?] slotz A& 57

14

Class IVc

Extensive includes canines, angles, and condyles

Mean size 168 mm

Maximum size 312 mm




2. 38 4
D) JSAE oz A

7P e AgdA et = F FAdAY] A ARE v, HAa 0.67mm,
A7k 3.88mmE 7FH I, W 1.91mm (SD 0.88mm) #S H.t)

(2) YZBE FH] A=A
s}

M e A} = F FdelM e A7 ARE vl g, Hagd 1.67°
Hdigk 5.65°% 7L, H 3.69° (SD 1.09°) %S H3lTh

Azbgrol thal table 20 QoFaton, ;AL A} Zro wE RIS
figure 69 YERHA T
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Table 2. J=E nAAe] e 57
7 Aarze A (mm)  AE%Y ZEA ()
1 #31 1.64 3.92

#33 1.52 2.73
#41 1.4 2.88
#43 2.12 2.89
#44 2.12 1.67
#46 1.80 1.70
2 #44 1.78 3.92
#45 1.61 3.72
#46 1.65 3.88
#47 1.64 3.78
3 #35 3.28 3.84
#36 3.27 412
#37 3.29 4.40
4 #33 1.62 3.52
#35 0.94 2.04
#42 291 495
#44 2.50 5.65
#45 3.88 5.64
5 #45 0.73 4.07
#46 0.86 2.88
#47 0.92 3.93

16



17

& AaRzie A (mm)  AFRe AER ()
6 #44 1.58 3.40
#45 1.52 3.23
#46 1.83 3.02
7 #34 1.46 3.27
#36 1.22 1.68
8 #45 2.13 5.06
#46 1.57 5.68
#47 1.15 475
9 #34 2.09 547
#35 1.78 4.32
#36 1.84 3.78
10 #35 2.69 3.50
#36 2.44 4.47
#37 2.34 3.35
11 #46 0.71 1.72
#4'7 0.67 2.66
12 #34 1.18 3.92
#35 1.25 3.39
#36 1.60 2.98
H 1.91 3.69
BETHX 0.88 1.09
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stota A A= AvAg, A& 59, do] sEEES 3Ee7] s A=
A S o A7IE Aol I =H HAAR dFEHAt(Mathew et al., 2010).
NA=s Aldste AR5 CASHFH Bx ) A4 Feit 5%
AdE ATatH, HE A A Aoy Feves dHel oHs Eon
2 THAlessandro et al.,, 2020). H o= 7]+ o we stetzol FHL S =
AEo] ddEHe= Fa A M e AgS ntgom AFE Tto|=E o] &ate] e
o] JEHES A= JIAD sl Jhsei el wat, fel date] gehd et
ofvel  FoFoA  AFE JdEFTES] A digk @ GA] FaAo

55 tHLevine et al., 2013).

CAD/CAMS o]&3t stetxr Ajzde] de| AMgHaL 4ol dTHASAN =
Estal, AgH JdZHES Ao dig A 53 AAolrh Ee, 1 v
W 9] % H$ DICOM el nlal, 457 & 5% d § STL 39
a2y 7Y FES e 4" e d $ STL 3d9] v 5 sty
AEHES Adr A =g gist spoj=gidlo] itk (Sweed et al, 2020)
olglgh thekel Hlw e 747t FAHS I glow, Zhzbe] WHE B
doAAE A A AR & F At old wEt FIsta A 5 s vuE
AeAE Adg vl YRS dEsta ol S JEHES AHIHS Hriee
Aol PQsit},

Baar %—Q ‘?i?%ﬂ e G vus g vk gd gE T STL 39

9 tH(van Baar et al.,, 2018). T3 Huotilainen &
A

JJ Akt ﬁﬂra} DICOMS STL #d=z Azed w EriusA H‘gé% 2.5l
o] 2] 5171 2130 THE Sl oAk FuH Aol SRR o= e
7+ %3819 tH(Huotilainen et al., 2014). o]& 9@ Baar 5 Y& sfote] & & 4
AAFe] THS ol &3ste] FHES Al thal st o]y AFES &3 STL
g 7ke] HlazE 1A 3 At AysE 9SS F JdE Fas Wy

o

= al =
gaHen, olg T dSHES A HTbl oM By AT gl=

21



d g Atk wWER o] AelME T g AFelA ARSE STL
T Z3 CTE 7|vte 2 AFe STL o ko] vug F3dsklon,
=€

Schepers RH %<& JIAD F%olA H]
18719 BEA8S 7H = A 37
kel Hi A7 3.3mm, B Z=7F 13° 9L H sk tH(Schepers et al.,
2015). 1 & Ao = FAAE T e Fagoew stof HlE o vl
AHE JdEUE 399 AgES Hrkstlew, uAA 3 i AUt 2.2mm,

tot
td
ofl
_\"L_I‘
-y
)Y
-

Sla, A A

o= 9=

7y 7b 4.6° S <18 tH(Schepers et al., 2016). T3 Idris 58 H| &

Bt

) T3 AgE dZBE mAA 2379 HIANES x vy, z = A AYEs
Hl a3kl 1.5mm, 2.0mm, 1.8mm 2 K& th(dris et al., 2022). ¥ A oAM=
ol¢} ®luale] wAA 7+ HE AYZF 1.91mm, B ZFEE 3.69°% ] A
ARG 2T

of Aol A ol Aot Hlawste] ¢ gk AE Bl olfE o AFEelA
AREE R 7re] sheba 9 v, AE Ad vlol=eh dE], B Afd M= ElEE
7Iqke] Zhol =g AREElY] Wit o g2 Al ¥Th Kim 59 dATtel wEw Elekg 7w

] o)

T ‘ﬁ_
ol=+= #HZ 7Igk Jlol=o wHlE o kAl AT 4 Qo] 2FH vHE Fola,
2Hs fdete PAol glo, At &

I HHHKIm et al., 2022). ©]# 3k Zo]7} o] AFHCT}
= b 7eg Aew A
Gl

& B3 Fulo] EAZOR Fo3 ks zrtE=tla §ho,
g2 Qe =9 Agkd AJFsS mAA Zevhal et (Sweed et al
2020). Goormans & 9A| HZ F8 I I Ao b ,

ﬂxl% Fde BAva &AUtHGoormans et al., 2019). WA, Zavatter
Bl el Jd AdEe] ggwe] i &

o] Fewrt vla B8 o Frhel weh gFo]l glvkar &9

al.,, 2021). o]

TR AEel 2910l EA% = A

22
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o
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w0

X

B
nl

o AelA b 2 Aol

ZbE 5.64°%0 01,

Zr Agl 3.88mm,

LA

A

1

R

A 2k A 4mm oW, &= 6° o]fol =
o

B

e

.

;OE
_Zﬁ
XO

o=

ol

el

Fth(Table 2). 121}

s

3]

3.69°¢lom, 2018 = A

Z #Fol7} glltH(Tahmaseb et al.,

A
AA 7+ A 1.2mm, 2% 3.5°¢ H]

Aol A

el

B

e

o

7EE 0o,

[e)
=

]

s

=

s

39 tH(Urken et al., 1998;

7]
5]

%

ik

171
Anne-Gaelle et al., 2011).

Anne-Gaelle 5& A
[e)

A2y

Hp

=

#)a}e)

o

¥ v=E

3]
2l

tAgz A

o

R

L=

o

t}. Avraham

}

9
y oA

A=A

thal B 313 tH(Avraham et al., 2014).
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Abstract

Evaluation of Implant Accuracy in Mandibular Reconstruction

Using Free Flaps with Immediate Implant

Euntae Joo

Department of Dental science
The Graduate School, Yonser University

(Directed by Professor Hyung Jun Kim, D.D.S., M.S.D., Ph.D.)

In the treatment of oral cancer, surgical resection is essential, and
segmental mandibular resection should be considered when the mandible is
involved. Reconstruction of the resected mandible typically employs fibular
free flaps and deep circumflex iliac artery flaps. Since surgery is often
combined with radiotherapy, placing implants in the irradiated area can lead to
osteoradionecrosis. To enhance the patient's quality of life, it is necessary to
expedite the timing of implant placement. To reduce the risk of
osteoradionecrosis, the concept of simultaneous implant placement during free
flap surgery has emerged, utilizing virtual surgical planning and 3D printing
guides. The accuracy of implants placed in the donor site of the free flap has

required careful consideration.

To evaluate the accuracy of immediately placed implants during mandibular

30



reconstruction using free flaps, we conducted a study at Yonsei University,
Department of Oral and Maxillofacial Surgery from March 2023 to January
2024. We included 12 patients out of 16 who underwent immediate implant
placement with free flaps, assessing 40 implants for oncological and pre- and

postoperative metrics.

1. The centerpoint deviation ranged from 0.67mm to 3.88mm, with a mean of
1.91mm (SD 0.88mm). The angular deviation ranged from 1.67° to 5.65°, with
a mean of 3.69° (SD 1.09°).

2. Analyzing factors such as defect size, location, number of bone segments,
etiology, and donor site using an one-way ANOVA test we found no

statistically significant factors affecting accuracy.

The range of errors was clinically acceptable, and factors such as the size,
area, and location of the mandibular defect, the number of bone segments,
and the etiology did not show differences in accuracy. This demonstrates the
precision and reproducibility of virtual surgical planning and suggests that
stable implant placement can be achieved despite various factors. This
information is expected to serve as a reference for clinicians performing

surgeries in the future.

Key words : Jaw—-In-A-Day, Fibula free flap, Immediate implantation, Accuracy
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