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Mandibular reconstruction with multi—-plan 3D simulation.

ST

RYO HATTORI

AL OB ERE X —  TBASME

Department of Plastic surgery, Rinku General Medical Center.

FEFRNEE

2020 4EZ TruMatch H— BV A A RAMERIGHE S EEEORFEFRETHL I AL A A= ROFYY HA REFHATES LD
W7o 724, BRI (T 2 RFFR) 12 LIRS S 2 L—32 3 U CIRIE R TOFESENE T OX, IR0 P
KIBIZEIR SN D L9 o7 L LENRS, FT ANV TOHRERR CBHT-F A v 2BRT 5 &, BT 1 IkF&ED
HE TR KRB ORMAC L v e MlE L ONERBEAHIRE 25 Z L83, MEEERT-ET 1 0, X
— UG U BFEHO Y I 2 L—va VA FOBLEMRIZK N E 5. Divbiui 2007 F£DO Y FTRE L TLSE, LV fE
WP, KO - AN - e EROLEOTA RT A AL BLTEE.3D Va2 b—va VEARKREA LR
TEOT WA FIERCHBDOFI T — L OMERIZONWTHERT D

Abstract

When planning mandibular reconstruction, especially in one stage operation, we have to consider bone
alignment, flap coverage, and sufficient length of vascular pedicles. As we can get the image of not only
bone but also vascular pedicle and the location of the perforator vessels, preoperative precise 3D simulation
is available, even in complicated reconstruction such as alveolar reconstruction. On the other hand, when
planning complicate reconstruction, there is no longer sufficient redundancy for flap, and the length of the
vascular pedicles. We prepare secondary design simulation as the contingency plan, when planning complicate
reconstruction. Since our first presentation in this meeting in 2007, we developed our 3D simulation design

We present our latest design strategy in mandibular reconstruction.

HASIE IRES 22, VARG ER 2 — IR,
T 598-8577 KK RIEFHH VAL IERIL2—23,

r_hattori@hotmail.com
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Virtual Surgical Simulation % IEHEIC

WEFICER B4 A 7= 0IfTo TWnWbH Z b

What we do to accurately transfer Virtual Surgical Simulation to the surgery

BHREA" FEXRE \HEXH R T

Toshiaki Numajiri, Daiki Morita, Fuduki Hatta, and Ayako Kawarazaki

* RENLERIR T RSN
Department of Plastic and Reconstructive Surgery,

Kyoto Prefectural University of Medicine

FHENBEUE

TEAFE CIL, #i7ANiz Virtual Surgical Simulation (VSP) %47\, Computer Assisted Design / Computer Aided
Manufacturing (CAD/CAM) THERLE N7z A FEWHEM T2 2 & T, iR & VSPIZES T 2 FEMAAV LR L K5I
7otz L LEFR CAD/CAM A R LRI A ROZERITIH S0 Tidew. £ 2 TRIFD CAD/CAM T A FOTHA RF
BIZOWTHEET 2. MR E LT, bbb o AR AT A NI, T4 NICRISNEEGRBI IS TWD Z &, BiEE O
BETA RBHLZ L, BEMTL—MEII =T L= T2 2 LB THY, BEHTA FTIXBRET A N
ARSI, REBRFETL—FREHIN TV 5% T A ROBPFUENE X, EMEBEORFIZRNH D Z ENEE L
Uy,

Abstract

In mandibular reconstruction, Virtual Surgical Simulation (VSP) is performed preoperatively, and guides
created by Computer Assisted Design / Computer Aided Manufacturing (CAD/CAM) are used intraoperatively to
bring the postoperative results closer to the VSP. This technique has come to be used to achieve a postoperative
result closer to the VSP. However, the differences between in—house CAD/CAM guides and commercial guides are
not clear. Therefore, we investigated the design and methods of both types of CAD/CAM guides. As a result
our in—house guide was characterized by the addition of an external fixator to the guide, the presence of a
grafting bone placement guide, and the use of a mini—plate as the fixation plate, while the commercial guide
omitted the bone placement guide and used a large reconstruction plate. It is desirable to increase the

selection of guides in the future, benefiting both the physician and the patient.

W& FHfr 21T 5 72 D Computer Assisted Design /

= N
1. H% Computer Aided Manufacturing (CAD/CAM) A K% v

WA TR T, FlFIic o TIELO THX
HOFEMARRE SPHPL, ELEXRBICEDLETEE

B LTHRELTHET LW ZERN—RITH 7.

FOHRITHFETIE CT HBEMTL, 2 Ba—F—0D Y
7 rU =27 ETEHRDOII 2L —3 3 (Virtual
Surgical Simulation: VSP) #4T\, &b 7=Fiif
BATH 2 LI EHIC R oo b D, EITVSPD LB Y

HIRE G 78 DU, R IRE S BB RPN R, R T B
X HEHHT 465. prs—bin@koto.kpu—m.ac.jp

TN O FiELE SNDHN, ED X S 72 CAD/CAM A
A REEHRTZONRBVOMNIRTEZ-E D LTV,
FEMEETER LIZBFERT A R, HHTA ROR
Fnd5b.

2. HHY

HZE® CAD/CAM B A RD, FH A > EDiEE S, i
A R & DE SR EIZONWTH LN 5.
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3. Fik

DbIVOILN TEED CAD/CAM 75 v =2 T aATo - B
Xt & Uiz, VSP & IEREIZERE. 3% H 58 CAD/CAM ' A
REERT LB, 7T v = ZICBIT AR 2L Ok
BEAEME L FEEASA FEEALESAD, B
A RERp TV Aait L.

4. HEHR

bivbihvd 77 95 BER CAD/CAM I A KT,

1. O XIEUIERIC N b, YIERTE (S HERES 2 Wik o
B R ONLEBR & R FFT 5, AISEE RS OBERE & O FF
ST FEEBUIBRAT A ROMEEIT-> TN D Z &

2. BT MRS R LOMERBFREMEE L, Kb
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3. MEHoFZ 7L —ME, I =L —1% 2 BT
BEFHTX 5 L 9, CAD/CAM H A iz 7 v— FEEEH
DZERERFFIETND L

REPME IR IR ThoT. —HFREHD
CAD/CAM 77 A K CIZ,

. THEEHOFZ 7L — MI1FITRERFET
L—hrTHD,

2. FHBEIZUGR L0 bLOMEBERITRE ST, F
BEAFH T L— D FUAR—/LE B RICHEMRR
BL,
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RENbhbhEORRLETHoT-.

5 EZ&

TEEEAETIE, 2 v B a—F — %M A L-iaiko vsp
ATV, & BICEBROITE T VSPI@ Y I Bk 2B E) -
Bl C& % X 5 7efiiBhas B4 CAD TT A L,3D 7V
VA —TCHiBER B A2 FEMRL L C, B TH CAD/CAM A A K
BRI D2 &0, I TS Lo icke T [1].

Z D VSP B L TNCAD/CAM H A RIEERIZ, HiiE O EX 3%
FIFZ LT KM T H12DITONEHLDOTH
DT, IFEDOEMRTHIHTEHICL - TEDLY 9 HHDT
b5, FOHBEF/O CAD/CAM H A RiZ|Ei—72 b Dlx
7o <, R RITE IZ L » TENE MBI S DI/ -
TWA. —J5, BGF 0 CAD/CAM A RiZ, VSP @ By TIfl
FLHRETEXDHLOD, FX LT L— R HA ROKFE
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BIRTDHEWVWD Z LT TERW. FZNENOF] AKX
B EIEH X BT o TR,

ARIOFERTIE, FATA RTIEF X7 L— MI VSP
TT TR SN TR, IFFCERAEOTF X T L —
k% Prebend 9~ 2 MSEN W2 &%, AHFICEIET 50
NohoFELIV LTI T L LR RER
HEMAT L— ML, BB E IR ko L7 L
— MBEHOBRIZIEINZ > TRV LAREEL 70D Z & b
HY, DIVHOIVTEIR LTV R0,

% L C T SHE RKIR U bRE O A7 T E F OMERRIZ,
bbb L ICAISNEED FEEH Wb [2], Zhv e
LREATA RO L HIZ RV LR —E BT 5000,
WEOEIHLHHT-OELLREN TV LT HWrcE
RV ZHVUEER B R ORE AT A ROFEIZOWTH A
HTH 5 [3].

LB ORYEE LTI, B CAD/CAM B A RIS D&t
MO SIS 2 5 Z LS FAR S LD . CAD/CAM
HA RICE-T, Eh - BEONFITHEBRbTHEND
TENEFEL.

6. ZEIER

[1] Levine JP, Bae JS, et al. (2013) Jaw in a day:
total maxillofacial reconstruction using

digital technology. Plast

131:1386-1391.

[2] Numajiri T, Nakamura H, et al. (2016) Low—cost

Reconstr  Surg

Design and Manufacturing of Surgical Guides for
Mandibular Reconstruction Using a Fibula. Plast
Reconstr Surg Glob Open 4: e805.

[3] Numajiri T, Tsujiko S, et al. (2017) A fixation
guide for the accurate insertion of fibular

segments 1in mandibular reconstruction. JPRAS
Open 12:1-8.

_26_



_27_



= &BF

RN IIKFE MR
Bt - CRESRL - RBIEmR  HEHER

(BEFE]
2002 F FRAEFERAFEFEREFRZER
2002 F HBEMIKFHERGER - DR

2004 £ HEHIDEERRENOENN FEE
2005 F HBEMIKFWEREEZRN SEMEHIRERE

INEAES

2006 To4a TV oXRFEORESEERANAR BF (Prof. Rainer Schmelzeisen)

2007 MERAIASHIERRRER - CRRSR
0105 BERHIASHIERRER - CRRSR

2012 F HBEHIKFWERGER - QRN -
2019 F  HBEHIKFHERGER - QRN -
2020 £ HBEHIKFHERGER - QRN -
2022 F HBEHIKFWERGER - QRN -

REICED

_28_

BEEE

EUEN

REE s
REE s
REE s
RE e

BhEX

s FEReREm
sAHM
R



S-03

BRI S KM EIRBelC BT 5 TR #R Y I 2 L—v 3 &

Simulation of mandibular reconstruction in Yokohama City University Hospital

IR E

Toshinori Iwai
ORISR MR ERE R - DR - SRR R
Department of Oral and Maxillofacial Surgery/Orthodontics,

Yokohama City University Hospital *1

FERNHMEE
PR, BOKTIEY I 2 b—ya rRara— 2 EFRPHETHRICEN SATE . LaL, ThLIEARTIE
WELEFG 0 KITITE > TR, BETNIFAHRRE T 2006 053 2 b—>a a3 v B a—F SRFl
PEASNTERY, FTHEBRICBT 2BRICO VW THRET 5.
Abstract
Recently, simulation and computer assisted surgery have been applied to jaw reconstruction in Europe and
USA. However, they have not become still sufficiently widespread in Japan. Because they have been introduced

since 2005 in Yokohama City University Hospital, I report simulation and computer assisted surgery for

mandibular reconstruction.

1. BH

THE, BRKXTIEYIab—3v g X computer
assisted surgery (CAS) 7% WEZHEAM MR FITIZE A
INTWD. ZRHOFHAMEITZ ORI THEINT
WABD, K TOERITWVEL 0 EIEE 2720, fik
S KM B R A« DR - FEIEH A TIX 2005
FELY I 2lb—3 g% CAS % O EesEEmIE R I
xF L CHEMBHIICEAL TE72o(1,2], FTHEZICE
FAYVIal—2 a3 LRCAS ICOWTHET 5.

2. HE

PHE AT D CAS TiX, 3D 7V v X —Z V-5
B E T A O/E-IE T TR, RO CT T —# & AV
Ty3alb—var Y7 hy=7 THESCBIEE OFY
WOTTo =T % L1=H9Z2T, 3D 7Y X —THE L
BAEE A D cutting guide ZFEN TERT 5. BFE O &
ITIEWT & OBMEE OBAIZIE, RELE OEIT
NEEBELIZEYY 2175 72ole, imr 7 =7
FHIZ CT angiography ZRET D& THDH. Hi, BHE
FRIZBWTIE, MR, 77 MLl EET
EZEELITHEOBROVEENRD LN, X5, EEO
E (B O bBETHLERH L. TR
I% cutting guide TTHELBEE OHEIV 2170,
=7 b— AW TEBIEZ THEICEET 5.

3. R
Cutting guide ZHWBHZ & T, iy =7%

WA EMICKMT 2 Z LR TE, BHRERNEON
5. Fiz, PIRRMLEMKT LI ENTE S,

WG G A R, B T SRS B R e R A - 1A
R OE B BRI BB i e R IX AR 349,

iwail04oams@yahoo.co.jp

4., ZE

THE TR TIXHE HE D patient-specific
implant (PST) [ZRMRBECIIHHACTE o228 b
HY, YR TEHWFRICI =L —Y 3 D cutting
guide OEME CRENTITY, TN OBHEE O EIX
BERR D I =7 L— hEHWTE 2, LnL, 202041 A
25 B 2 — ¥ vtk x # 8 o TRUMATCH® CMF
Reconstruction System MAFTHAR I, MK
789 cutting guide °PH A X L7 L— N OERINA[EE
Lotz DO AT ATIE, ProPlan CMF Online EIZ
BEONNTFT—2%2T7 v u—Kt5. Tk, <7 V7T
FTA XD V=N P =T DA T A I —T
S BT, MERTNEIAZLAL KT L— |
L cutting guide ZEMEEIND. LivL, T bz~
F—CHUESN D720, kIR Z 2 L, FEERICHEA
TEXLETIRCT F—4 DT v Fu— b 20 ARLE
BEETD. ZOXALTTERELTEOICE, ART
PST Z#BUETE DD LETHD. £, EEREDL
YIA Y7 Ry =T ETHEOURE S L — FDOFE
FCHBEIITZAD LIV AT AN T v 7T —rEnh
X, PST OBUEHIMIZES HICEMECEX 58512615,
5. &M
(1] BHEE (2022) . T—ADSHAD DB HE—

computer assisted mandibular reconstruction—.
A SR 2MERE 68 : 140-143.

[2] e (2019) . MEEFEEEEKICKE TSV I =
L —3 3 & computer assisted surgery (CAS) —
R EPPREYE —. HARRDBSR MRS 65
242-248.
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for Dental Implants Rehabilitation
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Abstract
I’ 11 describe the method of mandibular reconstruction with free fibular flap for dental implant

rehabilitation and the transition of mandibular reconstruction simulation.

2008 4F, 3D SV & Lot BMEER T ) 2 Th BEOTFHEHREY I 2L —a BB EL, ST
0, HEREN Y T R = T Y CAD/CAM S AT A A REL v NEAET DO OMEE OSIRB R E RO L, BE
L, 3 4R, 20 BIRTHIER RZFRIC XL 5 FEmEEET7/2->T HEFROFRDOTIEZ RSN E-S .

A=

HEN 2011 E0BOE VLD LBEE TS disE
Y U ERNIIH 50 B TH BH. B AL CAD/CAM ¥ AT
LA EEN, AR 72 5 (?) CTHEB R OFE 21T
oo T\, D%, “ifi7eT A7 by 73D 7Y U H DK
BBAICEY, HFIZT 3D EFAZER T L 912k
D, SLICTHEA PRI CHRR SN FHOE KB
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KEIZHDOETHEMLZ L, REENHE 0 wR 1 v
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BB SEIRTE RIS B 595 & O IS TR % 30 il &

TT5E9ICLime 2 A, 0% RDIEFNICTA 7T B
RS - RESHEIESEAS £ CRIE L.

2020 £ 1 HIcFT B a—y 248 TruMatch®
Reconstruction Y AT & MNAILTHEE I cutting
guide R°H AKX LT L— FOIERINAIRE L 22 0, BB
BRL7-.

WO FETH THBREO IV EHRA 7T v
M & 2 HMEHERERIE & 3R E L, BEE AR &
BARELA T T NETHE~OBEEN A V7T
v b OEAENLE YD TEBET 2 ONEMENTE L5 2
5.

BHG I  EHET, FERFERKER R R AR
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Computer—assisted mandibular reconstruction with bone flap
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FERNAE
SHE FFRLIAR 2 2R BT A S, FITRER B EIR PRI SN R WRERA~EED Y 205 5. £ D —D7
CAD/CAM (computer—aided design/computer—aided manufacturing) £ CTH 5. WRHNIFHETELZ Y 2 I L—r 3 LTHEE
FrHO7 L — b Z2FEET 25T, iR TIIRA IR ARG TNS. 2020 4 1 AIZT Ea—v 2l v fRAlsh
7= TruMatch Reconstruction A7 .A® (LLF Trumatch®) [ out of house Bl CAD/CAMETH 5. B TIXZ DT AT
LEEALTTFHEEEEZITRS TWD. SRZORGE &SR EZHET 5.
Abstract

In computer—assisted mandibular reconstruction, the linear bone flap is easily segmented and contoured to
restore the neo—mandible by virtue of customized cutting guides. Computer—assisted mandibular reconstruction
facilitates surgery with the use of a stereolithographic mandible model, cutting guides/surgical templates
and a pre-bent/patient specific surgical plate. For the reconstruction outcomes and postoperative
complications, there were no significant differences between computer—assisted mandibular reconstruction and
conventional freehand mandibular reconstruction. We present that the accuracy of computer—assisted mandibular
reconstruction appears to be better than or equal to that of conventional freehand mandibular reconstruction
This article describes the current status and future of head and neck reconstructive surgery, especially

mandibular reconstruction of computer—aided design/computer—aided manufacturing system.
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Preoperative simulation of facial fracture using a spatial reality display
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Abstract

Objectives:

3DCT is now an essential evaluation tool for surgical treatment of facial fractures. In many cases, surgeons
look at 3D images displayed on the PC monitor and tries to understand the fracture three—dimensionally.
However, in this situation, although it is called a 3D image, it is nothing more than a 2D image viewed
through a monitor. In recent years, 3D printers have been used to create three—-dimensional models for

surgical simulations, in order to provide a more accurate 3D experience in cases of complicated fractures or

bt SR NI E7W N i NS Pt 250101 24 S S I A i s a2
LR 7-45-1. takuto@adm.fukuoka—u.ac.jp
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when doctors with little experience perform surgery. Here, instead of creating a 3D model like that, we had
the opportunity to perform a simulation using a spatial reality display capable of naked eye stereo vision.

Methods:

A computer with DICOM image stereoscopic viewer (DSR View) installed and a spatial reality display ELF-SR1
(manufactured by Sony Corporation) were set, and we used them for preoperative simulation for surgical
treatment of facial bone fractures (n = 5).

Result:

It took less than one minute from reading DICOM data to creating a 3D-CG model. The 3D-CG model can be
freely rotated, moved, and scaled, and compared to the 3D images seen on a normal monitor, we were able to
feel a much more three—dimensional effect. Since only one person can see stereoscopically with the naked eye
it was impossible to share information with other doctors while manipulating the image

Consideration:

In the preoperative simulation of facial bone fractures, the use of a spatial reality display would be

useful as a method alongside 3D models created with a 3D printer.
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Development of Remote Practice System Using Naked-Eye Stereoscopic Display and
Tactile Reproduction Device
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Abstract

The spatial reality display released by Sony in 2020 enables accurate stereoscopic viewing of a 3D-CG model
placed at hand position with the naked eye, without the need to wear an HMD or smart glasses. We developed an
anatomy education application using this spatial reality display, and all second-year dental students experienced
it during anatomy practice, suggesting its high educational effectiveness. In this study, we developed a hand
operation practice system that combines a motion sensor that can detect hand and finger movements with high
accuracy and a tactile reproduction device. The tactile sensation was reproduced by wrapping a special rubber
that contracts when voltage is applied around the fingers. We also developed a teleconferencing system that can
synchronize operations among multiple spatial reality displays, suggesting its usefulness.
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K. A Novel Anatomy Education Method Using a
Spatial Reality Display Capable of Stereoscopic
Sci.
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A projection mapping system for breast reconstruction surgery.

L AR Mg AT e HEFISCY Bisser Raytchev™ PHAS BA™ R H T
Maruyama Yuriko Higaki Toru Kaneda Kazufumi Bisser Raytchev Nishimoto Soh Sotsuka Yohei
ORERIFRF R S E TRB A TER
Graduate School of Advanced Science and Engineering, Hiroshima University *1
LR ERRT TSR
Department of Plastic Surgery, Hyogo Medical University *2

OB [EER AR PR - PSR

Department of Plastic and Reconstructive Surgery, Graduate School of Medical and Dental Sciences,
Niigata University *2

FENEE

AEHEFM 2 ET 5720, MENEHOME 8 & OENFERE BEORRICRE T 57 nY=rvar~vy s s
VAT LR LT R AT AOERFFHEIIAEICT LTI n Y = 7 X OMERN & &~ — U —7 L THBIR SIS
RECTEDLZLTHD. ZNEERT H0IC, R TIIN A FLE - BHOEEREELSEL 70V =) B-TI AT D
HEXy )7 L—ya VFREOWRREZB I o, 1ERTFIELHE LT, BEFEITN 2 FOME L T s HEb 2 G7.
MLEBMRZ b LI a—b L Z Y 7 LICER 2 BEOIICHE L, MEOMELZHRT D &N TE L. NMREIEE
TTNEMOCERIZEY, REZAT LOFMERRESNIZ.
Abstract

We have developed a projection mapping system that projects structural information such as blood vessels inside the human body onto
the patient’s body surface to assist in breast reconstruction surgery. A major feature of our system is the ability to set the position and
orientation of the projector automatically and quickly with respect to the human body without any markers. To achieve this, we made two
improvements in this study: a high-speed estimation method for the camera position and orientation and an automatic calibration method
of the camera and projector installation. Compared to the conventional method, the proposed method has achieved about twice the speed
and further automation. A volume-rendered image is projected onto the patient’s abdomen based on the positional relationship to confirm

the position of the blood vessels. Experiments using a human abdominal model show the usefulness of the proposed system.

1. BE®W 2. HiE

AR A7 ETRbNI-HFE 2 HET 2IEFETIIC AT LAOWNER VIR T. AR TIE (D)2 T
Bl D% FIEEEERZE @A FE T, BE DI DM HEMbLZITV, @I TmEmdibizB -7,
BENEEZET 5 -OICEMBRR Ty —F 0 52T 5. W 7el=r - AT7Xx )T L—va i, [8]
ZF OBEOMEHIRIIICT THELNEHRO T 0y 2 7 & TSR FEEZ ATV, XV EERERD
arvwy B IRRACLR, FRENRES1][2]. OFEM]ZEANLTCTHELZ I > 72, (2) B A TNL
LvL, [MIR21OFETEH~Y— I —0BREIZ/2->7-0, &« BRHEEIZIX Bl OBEBEH T LI Y X AR THE
BB DB O T R IS R R 3 03 0 72 0 T D FRERBELIEICIIER D k2B b5 FiEEZ VT
ZERHBH. KM TIEBIOFEER—RLEL, v— FELZ I ST DA T TS LIZRABER E AR Y =
B — VL ATOMEE G OEE & FARTF RN B DO — ALY T U IRRIBE R O ZE 52O 2 B BB
FEREICT AV AT AORBEB I o7-. Bao/MET HMBEEMRS Z L2 X D B A TAE - BB

ZEHTS. Q) TE() THLNEEBITIEHN TS
Ty ZITPER Lich AT (K 2 28 5 OB #
OV 200 OWRFERICERT S, @) RIRE
BLAS S OB L AHEICT 2 0ME DR Y 22— L5
— X BRNDLER~BEI TS, 2, KE, mE,
NEREDNR—=Y BRI L O TERIRTDHZOHR T T
75T ETY. B) T rT s X ORBHERE HW

GG R, TR K K B S B LR R
PER, KB REBEREEF&EIL 1 TH 41,
higaki@hiroshima—u.ac.jp
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S. Yohei et al. (2014) Image overlay of deep inferior
epigastric artery in breast reconstruction. Plastic and
Reconstructive Surgery 2, 10, e235.

S. Hummelink et al. (2016) Displaying inguinal lymph
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Projection based AR system DJEZANEFFIT ~D i H L5
Versatility of Projection based AR system for Plastic and Reconstructive surgery

EITTER
Takeshi Miyawaki MD, PhD
RO ERR ISV TR

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine
FERNAE
Projection based AR system &%, Fif@ 7 Ry =7 v a L~y B 7 OWREER COMNMTH 5. EEY Il %2 &
D2 & TH IR ER A NS D Z OHAIL, 3R & ARFITITWERAL 2 TRt & & 925 2 & BZ WIS T & 323
FWEB 2, RIRmEZORHN /2 EEE OS5 CICHEERTE . B—07 A A TIFRTOEBMRE L, FiliE% 0 56
RO, RO A & 7 IR IE O BR &2 5 51T D FILIER IR E V. — T Z ORI, FERFRAICK
T3 570, EBENRHMARNETSH 5. B R TOFRM~DOIHDOREREE &, 5%, N b b Fik~ERBRERT 57200
FEIZOWTERT .
Abstract
Projection based AR system is an English-speaking term for so—called “Projection Mapping” (Japanese English).

H

Wataru Akaishi MD

This technology, which adds new information by projecting images onto structures, is considered to be highly
compatible with plastic surgery, which is often performed on areas close to the body surface. We have applied
this technology in several fields, including the delineation of vascular stems of skin valves. With a single
device, this technology can link preoperative imaging studies to the body being operated on, facilitating the
understanding of anatomical structures by surrounding surgeons, residents, students, and other staff. On the
other hand, this sensation is difficult to assess quantitatively because it relies on subjective perception. By
solving some of the problems, we believe that the Projection based AR system will be widely used in the future

1. BH BFIREGIRF R DI AR AR &

WA, AR VR IC KD FINXEBITENRD 2 ALETW ARG AL 45 FERREEDS R L, IEENOEIE 52
%.Projection based AR system % 7= JERKANEL Fof ECERERIR DB EAF T N T3 — AT T DE TS A

SARITBET oFex DRV A ERE L, IEE B2 5.

2. FiE

LR & OVE SR BRI R AR C, B2 TR L 2 D
i, FEOBHH, BREG I X D ST R AT
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JEE HE X P BT 3-19-18,wataru.akaishi.0607@gmail.com
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Treatment approach utilizing patient-specific 3D data for old nasal fractures

ANITESIE Sy 3

Misato Katayama Yuka Hirota

bt SOl P

Daisuke Mitsuno Aya Yoshikawa
1 RBREREER R RSN

Plastic and Reconstructive Surgery, Osaka Medical and Pharmaceutical University *1

L

Koichi Ueda

FERNBME
BHIB M S B BIT ORI, iAo 8E  SikE OKOHIE, ZERTOROHELE, L MRl oBR |, (i
OB , (N UGEE O] &2 < OHBTZRD BN 5. 2 FEFNZIBWTERE OMRITT — & & BICERlR & i
(7 —=Y 7 MZEDYIalb—var 3D 7V H—ICLDETN - T T L— k] BEANICHNS Z LT, —i
DHIWTZ Z OB & B U BRIF R R 2 BT D THRET 5.
Abstract
The treatment of old-fashioned nasal fractures requires many judgments as follows. “Understanding the
shape of the nasal bone / nasal cartilage before surgery, inferring the shape before injury, selecting the
reconstruction method / material”, “Adjustment during surgery”, “Evaluation of postoperative improvement”.
In the two cases, ”“simulation on a PC by free software, anatomical model by a 3D printer, and external

nose shape template” created based on the patient’s preoperative CT data were used in combination. As a

result, it was possible to give objectivity to the above various judgments
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T REAET 2 3% 7 7, daisuke.mitsuno@ompu.ac.jp
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[1] Mitsuno D, Ueda K, Nuri T, & Katayama M. (2021).

Clinical Applications of Meshed Multilayered
Anatomical Models by Low—Cost Three-Dimensional
Printer. Plastic and Reconstructive

Surgery, 148(6), 1047e-1051e
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Creating a 3D model of the skull from MRI images

AR B E-SWIN i s 7589
Sho Suzuki Kosuke Kuwahara Hideaki Kamochi
R 1 | =S VANl Y T A w4 Y

Shizuoka Children’ s Hospital Plastic Surgery

RN

T4 (THAFSMRT 22 BEHEE O 3D ET VA ER L TRV, HERAG BHIESIEOMAI > I 2 L—a VIR LTV 5. &5
2 CTEERToND AV v F233&H D HET 5. MRI #REEHEFIC FRACTURE & FEITHL A HR5 4t 400 2, B ORI & 19 B
HREHLZETET—Z AL 3D 7V v b4 5. 58 LT2 3D B F /MTRRERA TN, EHEWEAILZ D LTI +497%
¥ % T d 2. FRACTURE (3B -PENE 722 & D T2 PR 030 S I 2 B J7 1L C, % O MRI & [FIRFICERE FIRECTh 5. BTk
R IR NT CT Bt & RS OFMEN A RE L DML H 5.

Abstract

We are creating a 3D model of the skull from MRI images and using it for preoperative simulation of
craniosynostosis which allows us to avoid unnecessary CT scans. Here, we report the procedure and
characteristics of our method. A sequence called FRACTURE is added when taking MRI, and the 3D data of the
skull is extracted by inverting the grayscale. A 3D model of the skull is created by using the 3D data and a
3D printer. The surface of the 3D model is a little bit rough but has enough accuracy to evaluate the form
of the skull. FRACTURE is a sequence in which T2 decay of the bone and ligament are accentuated, and can be
taken with other general sequences. It is reported that FRACTURE MRI is equivalent to CT concerning the

visualization of bone fracture and tendon rupture

HEIE R BE, FRMIRSIZEU R AR, T 420-8660
o)LL [ T 5 X 1L 860 Fe 1, 653 1ssuzuki@gmail.com
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Two cases of nasopharyngeal closure using autologous fat injections in patients
with cleft lip and palate under fiberscope and navigation

P 2
Koichi KADOMATSU

KA 37

Ayako AKIZUKI
1O BmMRERENERE 2 — R
Department of Dental, Showa University Cleft Lip and Palate Center*1

PR AR OSERYE X2 — BRSOV
Department of Plastic and Reconstructive Surgery, Showa University Cleft Lip and Palate Center *2

AR
Shinsuke TAKAGI

TR

M E AT 2 O SR PSS RE R 2T k92 2R Fiff & LT, push back ik, WHERFRIZ AR, WHEE S BE~0 PR BRI 72 &
PITHONTNDD, FHHREIRE IR OEHEZS ISR T2 vl v, A0, 77 A X"—2Ra—TBILOF S
—va PP TTOEOZEHO SIRAVEASHBER 23 L, BiRckEZ B E L7 B FIEMLEAITE 25 L.

EFI] GEBI 1) 2054t - MAUSE D S SIAKEEASHMEE R4 - |, OEFI2) 19585 2SS0 HZ. S0
WEPASHBRRE AN 4 - BRI, WEFII )T L A ZREMIEAIC X 2 SRS 2 B Z /e o 72,

[#ER - BE] 77 A R_X—Ra—TEBIOFTer—va v a2 HlT2 28T, LePOMWMEICH BB ~DOIRIGTEAD A
BEThHoTz.

Abstract

Secondary surgeries for nasopharyngeal space closure dysfunction after palatoplasty include push back surgery,
pharyngeal valvuloplasty, and rib cartilage grafting to the posterior wall of the pharynx, but they are very
invasive and often cause postoperative complications. In this study, we experienced a case of autologous fat
injection to improve rhinorrhea in a patient with nasopharyngeal obstruction dysfunction due to cleft lip and
palate under the combined use of a fiberscope and navigation system.

[Cases] (Case 1) : 20years old female with bilateral cleft lip and palate. Nasopharyngeal dyssynergia: severe.
(Case 2) 19years old male: Left cleft lip and palate. Nasopharyngeal space closure dysfunction: mild. Both
patients underwent nasopharyngeal cavity closure by autologous fat injection.

[Results and Discussion] Combined use of fiberscope and navigation enabled safe and reliable fat injection

into the target area

LTV 5. 2022 SRR SOE 1235\ T & EREPASH
HE R a0 SiREZ B & Le B ZIBNTEAD RERIX
#E . A, BEHS TR T O 0E N HEEE TS L
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Reconstruction planning using image simulation for
intrathoracic tissue defects

FK AT =JIfEZ

Shinsuke Akita Nobuyuki Mitsukawa

THERT: EFR RS

Department of Plastic, Reconstructive, and Aesthetic Surgery, Graduate School of Medicine, Chiba University,
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Abstract

The purpose of this study was to evaluate the usefulness of software for preoperative three—dimensional
reconstruction of intrathoracic tissue defects after fenestration. Comparing the course of treatment between the
simulated and non—-simulated 5 patients, the post-reconstruction intrathoracic filling rate was higher in the
simulated group, and the time required for postoperative discharge was shorter. It is important to choose a
reliable method of reconstruction in order to resume treatment of the tumor and to discharge the patient early.

It is considered that appropriate reconstruction method and design become possible by the preoperative simulation.
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Use of 3D Modeling and Navigation in Hemifacial Hypertrophy Surgery

fah AT HHE T B P
Yui Fukuchi Hanako Wakatsuki Yohei Sotsuka
OB RFEER R AW PR - RESE
Plastic and cosmetic surgery, Niigata University Medical and Dental Hospital
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Department of Plastic and Reconstructive Surgery, Niigata University Graduate School of Medicine
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Abstract
With the introduction of a 3D printer in our department, 3D models can be created inexpensively and easily,
and are widely used in various surgical procedures. In this case, we used a 3D model for hemifacial hypertrophy
surgery to confirm the run of the mandibular canal and to perform model surgery, and we also used intraoperative
navigation. In this surgery, where it was difficult to secure a clear field of view, the 3D model was useful

for confirming the mandibular canal run and for intraoperative evaluation using navigation.

1. BH) 3. EE
Jﬁﬂzy %ﬂ*“(‘li 3D 7°U \‘/ﬁ_;&éﬂbf::kf,f}&ij ‘F%gﬁ,/:é:,@iﬁ?% 3D ;E?‘/]/«C\\ilz%g\_c: ?@L'Cl/\f::&f,

e (e 3D T7L) HERATRAN, MIRICIERCS  pg g, FRUSRMOB Y 2175 BIC FHATHIE, T
BE 5o le, TN, BEEHHOID M, PRI B w7 & eI T 5 2 & 8T E o R I Bk
FRITRLOERAERS CATIIRIC 3D TFVEMERL, s e r—s o o olRT 52 LT, BN LTS
i e DFRARCE 74— 2 ) =, FWOMME O gy g g o T B HRET B 2 LA TE .

SR LTV 5. A Il BB IR KIS K LR SRR 2

FHE L 72 BFICHB VT, 3D BT LT FHE DO ET MR L, 4, E5

FH O L IR EOE B L LT, R £ 5 — S T 5 £t o e

varEfRLL. Cx ) —%F B LT B T A LRI L Of
2. Hik BRI 2 SRR 5 = & O, e FHE &
TE . B \ 55 2 THEATH . FOPESEIC L 5 FEEW
PAIA thin slice CT T —&Z 6 FEHE @ 3D T NV Z1ERL IR AT B A EET 2 ERMLL, F U7 —

L, PREZROLTEORTERR, T7AF TV o g i ORI IiAT A 5 © & TEMBIBREELTT
%TTO?‘C EFWT% El pi 3D :E?:/l/%j:%%/% L/,BRAIN LAB :kﬁ)f%,i@ib\$%ﬁﬁ%%?%6:k7j)mﬁgkfcﬁé

Cranial/ENT SR> —> g v 20EA L. AT O
EHTREGIBH 7 7 1 —F LTV, T — 3 TR L
235 B AN & bl T L7,

MRS fE AT, FB R E R SRR TR BRI
B, T951-8520 B VBT o7 ok X AEHT 3@ —EHT 754
F M yui.tnb.ccts@gmail.com

_51_


PGolgo
テキスト ボックス
O-09


0-10

B HOWIREREE ST 5 2 2 L— 2 F il

Simulated Surgery for Orbital Wall Fractures Using Volume Difference
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Abstract
Surgery using a three—dimensional model for orbital wall fractures can provide highly symmetrical orbital
reconstruction, and this utility will be enhanced by preoperative simulation. We performed preoperative
simulation on seven fresh fractures to determine the size of the required reconstruction plate based on the
expected postoperative orbital volume. The target extent of reconstruction determined from the preoperative
simulation was 30 mm posterior to the inferior margin of the orbit. The average difference in expected
postoperative orbital volume was 0.2 cii, whereas the average actual volume was 0.75 cii. On the other hand, the
actual range of restoration measured from the plate position averaged 27.5 cu, and the predicted and actual
values for the actual range of restoration were relatively close. Therefore, the accuracy of the simulation

itself was high.
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Discussion about application of 3D simulation for surgery planning of
Zygomaticomaxillary complex fracture

WA & ARA 0 BB T AWEKE AR B4 @ WEPRRS R IE

Satoru Yamamoto Hitoshi Nemoto Chieko Komaba Yotaro Tsunoda Kotaro Imagawa Ushio Hanai Taro Kono Tadashi Akamatsu

SRR 52 [ S B I s e

Tokai University Hospital
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WeEEZ T

T T, EEIEFH TIThbR TS X H123D 22— a Y7 b (Proplan®) Z AW THEEDORA > MZBIT5
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WICHY 72755y & #HI LU CRIFT 2 S r LTz,

EE BT OB O, B LOBRIEMIEE BT OB BEEOWTNIZE T, FiFtEICERA ThoTcicd, £
DIFER, BIRER & A5 HBOBEIC OV TRIET 5.

Abstract

Three dimensional symmetry is the key to successful treatment of bone fractures. Although complicated
zygomaticomaxillary complex fracture is often hard to achieve an accurate reduction. 3D printed bone model,
surgical navigation, and intraoperative CT scan are used for the surgery. But they are for evaluation of
post—reduction, not for the planning. So we might need something which help young surgeon to know the direction
and amount of the fractured bone movement.

We planned the direction and amount of the fractured bone movement with Proplan®, as we do for the
orthognathic surgery. The difference and distance between reference points after superimposing the fractured
side model and mirror image of intact side model.

This method is helpful for us to plan the surgery of both fresh fracture reduction and osteotomy for

correction of fracture malunion. Here we report the method and its problems.
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Prediction of soft tissue change after open reduction of zygomatic fracture

JEEN TSN AL B R PET
0zaki Shinobu Nagae Shunsuke Okumoto Takayuki
OREHERR TR BRSOV

Fujita Health University Hospital Plastic and Reconstructive Surgery
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Abstract

We analyzed CT scans of 19 patients with zygomatic fractures who underwent open reduction surgery from
October 2018 to September 2021 using 3D image analysis software to predict postoperative soft tissue changes.
As a result, it was found that the amount of soft tissue movement was different and inconsistent compared to
the amount of bone movement. We plan to increase the number of cases to quantify how much soft—-tissue changes
there are depending on the degree of bone displacement. We also plan to develop a new evaluation method that

can predict postoperative soft tissue changes.
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Fontanelle Area Ratio:
a novel index to express the ratio of bone defects to the cranium

Z R WG RE M SR SAREE T SIRUAE JmasT NmERE

Makoto Hikosaka, Yousuke Kaifu, Wataru Yano, Tsuyoshi Kaneko, Ako Takamatsu, Kosuke Kuwahara, Reina Kitabata, Mayuka Uchida
ENT R E BRI v 2 — SR

Department of Plastic and Reconstructive Surgery, National Center for Child
Health and Development
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The University Museum, The University of Tokyo
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Department of Biology, National Defense Medial College
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Abstract

Purpose: to propose a novel index which quantitatively expresses ratio of bone defects such as patent
fontanelle and sutures to entire cranium.

Methods: The subjects were head CT of 123 healthy Japanese infants. The cranial vault superior to the
plane passing through the glabella and opisthocranion was extracted. The convex hull model was constructed
in which the bone defects such as patent fontanelle and sutures were filled. The ratio between the cranial
model and convex hull model was calculated and expressed as fontanelle area ratio

Results: The fontanelle area ratio decreased in an exponential manner compared to the age of the individuals.

Discussions: We hereby propose a novel index to quantitatively describe the areas of bone defects such as
patent fontanelle and sutures of a cranium. Using this index, elucidation of further knowledge concerning the

natures of the cranium is expected through future research.
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Biomechanical Evaluation of Surgical Methods in the Correction of Asymmetric Pectus

Excavatum
KA A
NAGASAO Tomohisa
O IRHE
Department of Plastic Surgery, Faculty of Medicine, KAGAWA University *1
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Abstract

In the treatment of asymmetric pectus excavatum, we severe part of the sternum, ribs, and costal cartilages
prior to placing correction bars. In placing the correction bars, the chest wall is elevated in different
patterns depending of the preparatory bone-severing patterns. We elucidate the most effective preparation

patterns by using finite element analyses. The details of model production, analyses, and application for actual
clinical cases are introduced.
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Mechanical Investigation of Edentulous Atrophic Mandibular Fracture

EAEEA S o RREY RE®REY PRPEEET
Tadaaki Morotomi, Yu Sueyoshi, Hitomi Nakao, Toshitaka Sueyoshi, Koji Niwa
TR OONVE

Plastic and Reconstructive Surgery, Kindai University Faculty of Medicine
“ FTE7V=v 7 K

Nagumo Clinic Osaka

B0
AT, ST T A ORE I FRIRHEN B IRIRICB T 2IEEREBET 5 L2 B E Lo % THE &
WEH FHE OET NVEIER L, T EIUCIER L IEN SN EMATATEE T V2R E Uiz, A IRERFNT OFRER,
UTOLOQNRH SN o7 ; OEF THE T s3Mo 5 &, 3o BESEHOMER A Cizob, %ﬁ{’ﬁﬂ%
AL OMEEE T 5. @B TE THE T, &0 /h 78400 T E J R oo BIFTEE O 3 £ U, IR C B 2k S35
TEEEDLS Y, WU D IRES - £FEPEAMEE S 2.
INOORERNG, FEE 2D Wl NEEFIcT 27 LV — FEEIE, UL S NEFLEFATOT L — b
BENLE LN EEZ BN
Abstract
The purpose of this research was to evaluate the structural-mechanical characteristics of the edentulous mandible for clinical
considerations. Models of normal mandible and edentulous mandible were created, and a contusion model was set up with external
force exerted from the front and side, respectively. The results of the finite element analysis clarified the following (1) and (2); (1) In
the normal mandible, when an external force is exerted, destruction of the bilateral condylar heads occurs first, followed by destruction
of the site where the external force is exerted. In the edentulous mandible, a smaller external force first causes destruction of the
bilateral condylar heads, then the destruction spreads to the condylar neck, and then the bilateral body and parasymphysis are destroyed.
Based on these results, plate fixation for edentulous atrophic mandibular fractures should be recommended around the entire

circumference of the mandible, including the normal side.
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RIS R BB 1L T K BF 837702, morotomi@med.kindai.ac.jp

RN AT o T2 MBS FTER=ATEHR) 3%
ETNOOEHHL L OCOMEIZERE, WRSEE (B7
NAOEER) 13O, @& b BEHIAICRE L. AIRERM
Mricix, Y7 v =7 (Mechanical Finder 11.0, HAEf
RBOser 22—, W) 20z

3. R
f s FEE T, AN B b, P oo B EED

TR A U= b, S HEREA OMENE Tz, & <IZ
TS OHN I %% T T840, BEEELE ToEmk
EHAE U —F, \WE TS X, Lo harshT
PN O BIE SO N A Um0 b, B %E‘E*‘K
B DBIEN 5 72, & ATERD B A1 B3 b - 728
VLA O « BEIEH T OMENE U, F iz, 1E'in75>%
ST M Z TG AT E TR, R TRHI O AR - 5 E
FRER ORI N A U 7.

_59_


PGolgo
テキスト ボックス
O-15


4. EL

B R HE OFFEE LT ORI DD AEARSRIT
IO ZE RN RO N EME A EITL, B BEOBAD I BT
Wt D EsatE S E EA LN D[1].— M IZiE,Luhr’s 233ET
77 AN (REROEFZH 10mm LLT) OIS S & 27
BIEEFEI LT VRATRELIRDZENNOHIL TN I B
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HOM,EDHEDTEATT 20%I12b L SESND [2]. M 5
FORLTEBE THLO T, HREMITITREOE RLED
IR T#OPER LI THY, 20 LBHTE 2 EE T
LONRBRTHS.
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S TR ORI A PR L7 OHEE B EEERITOZEN
MFETHY R O - 5 1E B DDA AR
HIDTEE LT MIT b0 o T RS D BIE,
RIFHIEE-CHHI7Z o7 L — R EE LV T LA FHEE 4
B Tor—RFXT7U NIV —NEENRLEELWEE 2
DIV E I, IR RS A TH LT R OB 27
NEREINDZ LB JELC[3), E % PR E B drics+2
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FHHIEEZRETD.
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[1] Wittwer G, Adeyemo WL, Turhani D, et al. (2008)
Treatment of atrophic mandibular fractures based on
the degree of atrophy—experience with different
plating systems: a retrospective study. ] Oral
Maxillofac Surg 64(2): 230-234.

[2] Brucoli M, Boffano P, Romeo I, et al. (2019) The

epidemiology of edentulous atrophic mandibular

(3]
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fractures in Europe. Journal of Cranio-Maxillo-Facial
Surgery 47:1929-1934.

Morotomi T, Hirano N, Nishiwaki H, et al. (2022)
Assessment of Bone Strength in Atrophic Edentulous
Mandible by using Finite Element Method. Biomed ]
Sci & Tech Res 43(3):34676-34680.
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Assessment of scar’ s severity using artificial intelligence

TR 7K s A A ARE R s
Shimizu Fumiaki Iwamoto Naoaki Uehara Miyuki
* RO RF 5 R bt T B R

Department of plastic surgery, Oita University Hospital *I1

FERNAEE
Pk BERIXZ OESEEIZ LY Fa A R, EEMEREE, R &R 2 RTERERE L D IR AT O BRIZE OBEIEEITS
U CIRIRERIG & ST C DB & 5. I JSW scar scale AWV HBR EIEEHEN VAV DND LS I/ o7z AR %
AW, BEEORBRPNLIEL 72 5. SR N LHELZER L, ZOEEEHENATRE L R DM E D POMG &21T o7,
RE, B, BARRMENENZHWTT 2 =>O NTHEEZIER LTz, FEH OO 950 MORMREET — % 27857 — 4
L L THWE:.

Abstract

The keloid and hypertrophic scar were said to be same disease. The difference of these two diseases come
from its severity. Treatment of scar deferred depend on its severity. Therefore, It is better to have some scale
to evaluate the severity of scars using artificial intelligence. Artificial intelligence was developed. It
diagnosed the scar using JSW scar scale. Three brain was made. One is to diagnose the elevation of scar. One is
to diagnose the redness, and another one is to diagnosed the erythema around scar. Every 900 pictures of scars

were used for learning by artificial intelligence.

1. By 2.2 NTHBED WL OFFh

I 2 ORI LV 40 A 1, RS, A 100 BeOEEFERT — & ZFAA DT — 2 & LTH
L AR & R IBIE R & B IR AT O BT 7 O BRI 7=. = @D 100 ¥ DG HFEAE L2 W 2 TR AR EE AT I C
U CIaReskig 230 C 2 B3 8 5 . STAE JSW scar scale ATV, [RFEFICVERL L7 A THBEIC X 22 b ITW, T D&
BV E L HED MO bR s Ko icmaf, A0 EEERELE.

REEEEZ W T-2W0T, 2EEORBRN/MLE L 5. 40 3. KR
ANTHBEZERR L, ZOEIEEHENTREL R B0 E D - m

ORI ET - 7= EEROIR &, A, AR ORLE & 2 N2 HEHET

. NTHREZ 3 SIERR LT, 950 DB 7 — 22T, R S,

2. Fi& DX, FRBENFRICBNT Y 85%0—HEEE5
N5 ETOBELEE LN

2.1 NTHnsefERk
BEF—H L LT, xR EEEOEBREET — 4 % 4, EL
950 AW o, ZENENDOEMRTEEORE, M, HARIZH HELRECIE, A TAIREDZIT &, RS R F M E R & o
DIEE % JSW scar scale(1)ZHWTEE LT, Dk EBRSH— R T SSURE TH Y, T FEADO DI 1T
%;&:—%‘»255‘—_5 L L’C}\I%Hﬁgigﬂzﬁk L7z ( 1) . {gﬁ% E@ﬁijgg\g&%\bhf:'
DOIRE, Bk, FEARZ M ORE 253 5 A THiEE E i
EHAERK L7, NLHBEIERICIZAN T Y =y 7T 7 /n
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[1] Ogawa R, Akita S, Akaishi S, Aramaki-Hattori N,
et al. Diagnosis and Treatment of Keloids and
Hypertrophic Scars—Japan Scar Workshop

Consensus Document 2018. Burns Trauma7:39



O-17

TA—T T T EHWEIREES AT —v 3

Automatic Segmentation of Orbit Using Deep Learning
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FERNHWE
Computer—aided design/Computer—aided manufacturing &\Wo7z2 L o —& —HEHEINEZEATLIEES,CT 5T —%
MOET AT = a v A7 2B MR D L. Z O, FrCIRE 2 EOWENEDOSGE I, BEREOR TRIAT A X
TEOWENBENZRY SRS L. T 2T MERRPE LT =T T == TRV IREE 7 A T —
va rOBEEEEHEE L7z, 58 BIOIERIRE CT ¥ L, BT <NV a2 o lc BT — X Z{Fk Lic. 74— F—=>
7T L LT 2D Unet ZFE L, 4-fold RAERGEZITV, T8 T 7L ORE & Mt L7, MR 13, Dice £R5k1T 0. 847
+0. 039 (mean+SD), Average symmetry surface distance % 0.857=+0. 268 (mean+SD) mm TdHo7-. IEfiE 7~ L HiEht
TACT—=va UREREZRE L TH, IRRGRER ThH 7. 5%, IREBEIESNIC b EHZ IR THh&E 720,
Abstract
When introducing computer—assisted technologies such as computer—aided design/computer—aided manufacturing,
it is necessary to create segmentation masks from CT data. In this process, especially in the case of thin
bones such as the orbit, not only threshold adjustment but also slice-by-slice adjustment is required, which
is a complicated task. We therefore envisioned an automated orbital segmentation system based on deep learning
which has been rapidly developing in recent years. 58 normal orbital CT images were prepared, and training
data with correct labels were generated. A 2D U-net was set up as a deep learning model, and 4-fold cross-—
validation was performed to examine the accuracy of the learning model. The validation results showed that
the Dice coefficient was 0.847%0.039 (mean=SD) and the average symmetry surface distance was 0.857=0. 268
(mean=SD) mm. Comparison of correct labels and automatic segmentation results were generally favorable. In

the future, we would like to expand the application to orbital fracture cases

AVT—varvTbl il T4—TTFT—=v T
1. BW F L LT, Unet[1] &8 L, 4-Told Z8EMFEA 1T -
7. U-net [ZEAMZR 5 B D 1 Bl L-6 BE L.
THICE D, T A= —HBHE X, BT NV OZIEMEDHE
T EDNHGFTE D R, A s L 7-Hi{& & BN
L, 7 — ZILE AT o 7. SR AR 121X, Dice £R ¥ [2]
L, Average symmetry surface distance (ASSD) [3] & {#
L7 F7z, &l cHEiE 7 AT —va ViR EH L
7.

3. "R

HEETTF ML DBEER AT =Y a VRO E
WEF1IRT. &IKD Dice £R%IE 0.847+0. 039 (mean
+SD), ASSD /& 0. 857+0. 268 (mean=SD)mm T o 7-. £ 4
IR K5 i & e o 7o B O RiG7eiEfl & KRR Th
STHEBIO, EfEZ7 -~V BEfE S AT — a VR
DA 1, ¥ 2 1R T.

BHIEE CT 7—4% (DICOM T —%) b, BT AT —
va v AT BERRT D Z LI, EHMEREETH D K
R &5 2 E T, BEFAEOATIEI E< &S
AT —varyEnT, AT AT EORENLEIT /e
LHTEBZLN.FITC, T4 T T—=TEHNTID
1EEE BB L TE RV EE 2Tz,

AMEOBIIL, RELBEI TR AT —va T
DT A4 =TT == TETIVEERL, EORE %R
THZETHD.

2. FiE

TR SLIE R R B wbe T &7z, BEim'E CT
BEHERAT. IREFITORVIREZ &L CT % 58 HIHE
L, 7U—Y 7 s9x=7® “3D slicer” ZAWT, IEfig
Z L (Ground truth) Z{ERk L7=. ZEIRE, HIREICE S

WG R RE, RS ER KB AR
T 602-8566 HUABM UAR T b XA BT 3@ I /N b DR ST
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| Automatic segmentation
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Automatic segmentation
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Noise reduction from cranio—-facial bone CT
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FERNAMEE
FHEHE CT B i IC & BifEY e & XKRIEREVIENFET D EAXNT —F 7 7 7 N EMEEND /A
AWEBICHND. 3 WTHET VEBER T 25E, COXAILVT—F 777 "NBREFTH. £, AX ¥ Xy RO
B 65D ZENZN. ZDTD, T ATA AN LICFEETAINT —F 77 7 bRy FEIRD BRAFENLE
Lo TV D, BHEIESEE D CT 77— A 7 d DICOM Bz L, U-net BEMAEIC & 0 BHZESHE CT Bt o/ A
REARIT D > AT L aHEE LT2. 512 x 512 = 262, 144 pixel OFRFEMEIE 2000 BIZF1 )T 1 Eifgi 0 P-4 14. 83 pixel,
K 568 pixel OFEZETTHITE 7o AFRIFTHZBEILE OMHICFRHME L TR Y, BV THENEE 2 /R4 N TE T2
Abstract
High X-ray absorption rate materials in the field of CT scan, such as metal prosthetics, may cause noise
called metal artifacts. In reconstructing a three—dimensional bone model, the noises remain. Often, the image
of the scanning bed also remains. Therefore, it is necessary to manually remove metal artifacts and beds from
each CT slice one by one. Using DICOM images from CT archives of patients with head and neck tumors, we
constructed a system to reduce noise in craniofacial CT images using U-net machine learning. The system was
able to predict with an average error of 14.82 pixels and a maximum error of 568 pixels per image in 2000
testing images of 512 x 512 = 262, 144 pixels. This study focuses on cranio—facial bone segmentation and showed

high prediction accuracy

1. BE® 21 F—xt vk

SHEMEmEMEN O X1 CT 1%, sEZEm e, EEmEhE,
WEAIRREZR & OBMNI LB BB R E 1S5 T2 DIZ R A K
B THD. REARANCEREOMEY R E X %
RO ENFET DL, AXLVT—F 777 h&
MEEID /A AN EBICEILD. CT fEICHEZ % E LT
BHEEA ML, 3 RO BB EMEETH L AL NLT —
FT7 77 PRy RN A XL LTHERGETD. Z072D,
BGLE Y 7 N P, AT A4 AT LICFEE T
A REBRETDEEDTOIL T DN, FEFICTFM &K
BN 5. 2 Z2°C, BEZEHEmA CT miE) O Fligs |
B L, /A A EBRETH VAT AEMEE LT,

2. H:

TN TCT O FNEIEL GPU: GeForce RTX3090 24. 0GB
((nVIDIA, Santa Clara, CA, USA) Z#&# L 7= Windows 10
Pro (Microsoft Corporations, Redmond, WA, USA) T A
IRy TRR—=YFa s a—F—TiTolz. 7T s
IV EFE L LT Python 3.8 (Python Software
Foundation, DE USA) ,Keras 3 (https://keras.io/) %
Spyder 4.1.4 ETHW=.

MR AR R, REER RSN R, S R
J#JIIET 1-1, nishimot@hyo—med.ac.jp

(1) BRETHD CT ity

The Cancer Public  Access
(wiki. cancerimagingarchive. net) D Head—-Neck—
Radiomics—HN1 76, BREHER RV LACRE A O CT Witk
ZHUfS L7-. 5mm FHIRR CHREE L7z 512X 512 Mz DICOM

(Digital Imaging and Communications in Medicine)
AR (K WiFEOMIE 0~4071) DONEEZ R L, ¥8
THE S THE TOm % 120 #il5hh L7z [1].

(2) ‘BHEigmmEY (¥ —7 > MEigIER) [2]
1. B X 5EmEEdhy

Python o 7 A4 7 Z pydicom

(https://pydicom. github. i0) ZM\WT, 4 DICOM 7 7
AIVIND AT A AEHE % FEIA AT & FE R & fh
T 572, EFEME 1200 KL 0 12, WFEE 2040 BLEO
FEIIX 2040 | X A X 7. BRMEA D 1020 22 LB %X,4 T
Bl ,0 5 255 OFPHAOEM E Lz, W& IX PNG

(Portable Network Graphics) 77 A /L& L TIRIFELT-.
2. FEEICLD A RHRE

BB S 7= PNG BHRIC S EN DB BIERC Y R
ED ) A X% —o2>—>AP THEGE L, EHEQLE Y 7 &
GIMP (https://www. gimp.org) % AW TERZEL . BFHE
B 10 2Bl (0 £721% 255) & LT 2M{LL,PNG 7 7 A
V(F—Fy NEifR) & LTCRIFLT.

Imaging Archive
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2.3 MRiE

2000 K DIRFEA T — 4 & ~ h @ DICOM Hifg %8 €7
S Z, H )8 2 B 0. 5 © il b L Tl & L=,
TR & 2 —7 > Nl L OB OFE) —FRELE D
L, PRz L 512X512 ZHITADLE-LDE T —
Xty NOFRREmBEE L L.

TRALT D720, (b S 7z TRIEG IS ¥ v
FNNTRRL, =5y NEBIZROF ¥ RV TRR
L. BREDLEDL L —HTHEBITHEATRRIN, =
T —ERITR O E IR TRR SN

3. R

IR I 42 BRRE 53 49T 299 [A] 0022 T AE 215
o1 W Y O T REFET 5.66 x 107, FEYE(RE
1.58 x 1074 FRZ=MFEL ¥ 14.83 pixel, fx K 568
pixel Thotr. B A N T AEX 1ITRT. SAEEZEK
DENT= b DD 6 D ERADEHEE %X 2 1R
FHEBEO 12X 3 ITRT.

4. E%

ABNT —F 777 FORKWEIEE LT, BAHiAH=
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Partial face extraction with Python library

BT
" BAREMRATEILRRGE RS

Dept. of Plastic Surgery, Nippon Medical School Chiba—hokuso Hospital *1

FERNEME
Python (Anaconda) #2547 k7 =7 & L, OpenCV I L UDLib 7 A 77 VU & FHWEEE ORGK G E) BB = v kOS5 -
fEMNT A3 A 7-.D1ib @ [shape_predictor_68_face_landmarks.dat] ZfEf LEBOFT OELEZMHT A ENTEZ. EHIT
predictor| 2 HEAMEH Y (IREDERE/: &6 0D T) OEARAFEET S Z LN TE . /ol L72BHmE oy 2 =R Lz,
WEITHISIC @ o 7o, BRFmBIRR < IRITHEICH~ = v N 2 T, B e 3 CEg o AT 72 8ITE AR IR 213
— RARENEBONAEEN, B EFHHICEETCEX . I0T X R EASETEESTZHI - ATV AT AREEZEZT
WL BT, RO L T ZEIEROHDLZETHD
Abstract
We used Python (Anaconda) as basic software, OpenCV, and Dlib library to separate and analyze face units
from clinical photos of faces. We were able to extract the faces from the images. Furthermore, we were able
to identify the coordinates of more than 60 facial parts (eyes, nose, mouth, etc.) from the “predictor”. The
separated face parts were displayed. The accuracy was reasonably high. Facial units were extracted almost
without fail, regardless of gender or age. Although machine learning and image analysis are often thought to
be a hurdle for medical researchers, they were surprisingly easy to implement, and it is meaningful to

challenge new fields of study when considering system development with new technologies and perspectives such
as 10T and DX.

Translated with www. DeepL. com/Translator (free version).
Moy & Fom Lie. REEE MG IS @ o T2 B A in BIfR 722
1. B < HEHEICHL= bR MITR.
RO AT HFOHERIZ LY, mEEERS TRIZITZ 5 -
Lo TR PP B RBIICB TR | & =

TOL=y O - AT Z DM TR Ay Open®V @ TsolvePnP) B L A= b ORFRNS =
LB VL CHITE L CEO I X OHIE 2 Mo 78 HUE R 2

E LM oTz. Al Python D5 A 75 U & LC,
3T % Bk T WA 78 OG0 T 7 UL R AR e
2. Hik I AN— RAREN & Bbh b 7298, Ak & i i %
. - . . . HCTED.I0TR0DX 7 E45 FTLi#Eo o Hil - ATy
B 1] D ENHEa = FDOSYEE - i ATz, = N .
\ - Jé'nﬂ’f‘: > >
L. OpenCV 5 L TXDLib 54 75 U Z AV = QS SEBEROBD S ETHS.

3. /R

Dlib @ T[shape_predictor_68_face_landmarks. dat |
T L LmBOTOERELMET 5 LR TE. &
5T lpredictor) A HEHERY (IR& AR E6 0
BpT) DOPERERFFET D LM TE . B L Em

WG RO IET, B ARER RS TFHEILRFRE, TR
%X, akimoto@nms.ac.jp
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[1] P. M, S. K R and A. S, "Real Time Fatigue
Detection Using Shape Predictor 68 Face
Landmarks  Algorithm,” 2022 International
Conference on Innovative Trends in Information
Technology (ICITIIT), 2022, pp. 1-5, doi:
10. 1109/ICITIIT54346. 2022. 9744142.
[2] Son, N., Cho, H., Lee, S., & Song, J. (2018).

Analysis of facial expression recognition. The
Korean Journal of Applied Statistics, 31(5),
539-554.
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Automatic histological diagnosis of wounds using convolutional neural networks and
non—fungible token

KAz
Norihiko Ohura
BRI E RO
Kyorin University Faculty of Medicine, Department of Plastic and Reconstructive Surgery *1

*ORBRCRZERF B (WA A ERHME R 2 Y - A~ — b 2> b T 7 MEMILRENEHERE

Information and Physical Sciences and Smart Contract Application, Osaka University Graduate School of Information

L1 P 2 f] ™

Kenji Yamada

Science and Technology *2

FERNEE

BHIAH=a—F Ny FU—2 (CNN) Z RO AUEREE T VA2 ER L 7= AUESE oG — % 21
FRANVEHE S Y 7 b & O TR R G, 1895, BE5E, 3RO B 7R DA 197040 E] L, I a4k, S50
FREIR, POZEARARGEIRD 3 T — X & 1S U CHAIT — % & L ONN (TG A £ 58 2 S8 7. B ICFE Y O
T —H T X o TIEMEZ R & H B A8l U 72 RS BE 2 514 L 7=, AUC 23 0. 9942, FEEFEAY 0. 9931, KA 0. 9783
Thole. —RIZARSNTWVDIET NI QRERREL QICBHF ThHoT. ZOETNE T T U R EIZEN
TENFT BT VEERIFTH 5.

Abstract

The aim of this study was to automate objective segmentation of pathologically tissue in wounds by
using convolutional neural networks. By using 400 images of pressure ulcer, two plastic surgeons
divided four segments that consisted healthy skin, ulcer, necrosis, and granulation segments one at
a time. The CNN was trained by this supervised data. Finally, we evaluated the accuracy of image
segmentation by using CNN. In testing, we achieved an area—under—the—curve; AUC of 0.9942, specificity
was 0.9931, sensitivity was 0.9783. Both sensitivity and specificity were better than generally
published models. This model is being converted to NFT so that it can be accessed on the cloud

1. BH) 4., B5

WO AL EROERITER L BAIAHL =2 —TF L3
v hU—2 (CNN) %RV < OB &M FIEN#]E
ENTND. FZCHEHGET — X ZHiA A EH7 CNWN &2 HW
BT AV D 2 & TR AAVRE 25 fTRED R
L. SBICZ0ETAEY T R ETEHLUNTILT
D1 DICMBERRIRIZOW TS

2. H:

MBS ARE O T — & 2 R BHE S EiR Y 7 k&
FOD TR RS, 189, BE5E, AZEON LR AHEAE 19
D4y EN U To BRI A AR, BEAEALRR AR, P 2L A gk
D3T—X% 1 MIZUTHAT —# & L CN [ZRtAaA F
HEE A S RBICEY OEB T — X2 L o CIER
VRN A E BN A Bl L TR A BRI L T

3. BR
AUC 73 0.9942, B HLEEA 0. 9931, EEEN 0.9783 Th -
7=,

G RKIAE, A MREE LA R, S =
)1 6-20-2, norihiko.ohura@gmail.com

CNN X, S FEIERMEGEOSHHIISHA SN T B0, 4l
PRI T OB 1T . Z OB X T 20, Bl
DOMBFH DL BBETIT) I EDNAETH -
77,2022 4F 6 H DFRDOIFEHT, EEBREETO Dx & INE
TOREME R DREERERT T v N7+ — LOREN
BEVIAENDZEMRE L. ABIDOL IR AL ITED
BRI Dx OOED LR DD, ZOFET VEFES
BI2OIZIEINFTALT A Z ENEETH 2.

5. ZE 3R

[1] Norihiko Ohura, Ryota Mitsuno, Masanobu
Sakisaka, Yuta Terabe, Yuki Morishige, Atsushi
Uchiyama, Takumi Okoshi, Iizaka Shinji, Akihiko
Takushima. Convolutional neural networks for
wound detection: the role of artificial

intelligence in wound care. J Wound Care. 2019
Oct 1;28(Supl0):S13-S24
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Developing flap application “Muze”

JIT A& 5 LIS JUAT 1 i
Kyohei Kawata Satoki Wakami Hisashi Motomura
RN R NE= o

Osaka city university school of medicine&Graduate school medicine Plastic reconstructive surgeon *1

AR AT

Tane General Hospital *2

FERN B

WTETIET VAN EFoxr OERE T VEEE 20N DO Lo TN D ERDEFICOVWTHLIEEET, BEZIFETH, & F
SERT VB VEMHIER - BRERICCH S, ThsiEE LTEY, 7 UVXVEHINZER E U0 EEE e Wtk & 72
STWA.

ST I % O T2 KABIEEINIIE AR RIC & o TEER A XL TH D, Lo L, EREERIIERAAR RN ZE RS,
AR ERI LS OERUEFEICE > T, RREWAIEOA A—IRB0X I WbDTHD. ZNEOF Y v 7 a5 =

Ra=—varyY—LL LT, EETZY Muse’ HBHELEZ. SR, 77U OME, Fl&, MESR, SBORE:R S
DUV T 5.
Abstract

In recent years, digital technology has become inseparable from our daily lives. The same is true in the field
of medicine, where various digital technologies have been applied to basic and clinical medicine and are further
evolving, making digital technology inseparable from medicine

Defect repair using local flap is an important skill for plastic surgeons. However, local flap is difficult
for new plastic surgeons, patients, and doctors other than plastic surgeons to visualize before and after the
procedure. We developed a medical application, ’Muse’, as a communication tool to fill these gaps. In this
article, we outline the application, its advantages, problems, and prospects.

PZ Lo TR DN T 7 ) THE LT AR & EBE O

1. HR BREOHR & DX LRI 20 b D & 725

TR A 2 J 2 AR S BRI TR AV RHE 905,

WARHEDA DERRBHC L Tt A—vpmxics 4 IR

Wb DTH L. JEESMNEER] T O B EE T O B, WE YR N A2 T2 2 & T, KROFBICRESG DA

F-BRE~OTFMEHE, BRARERMUAAE DI 2= C5Z&.2%TA72D T, Dog ear M3E U BATE N~ BHIR

F—raryY— e LTEERT 7Y E#1ER LT ThdZ L. EapOFEEN 4 R L75>7’£< iﬂffxf’a“ % ‘/

—UBRERITH D Z & BIIEDORF TIXHETALIC

2. BRARFIE ST, 7Y EDOA A— /e%%@mm&@m W%#

7Y BROKNEOEET, AT (v aIa=T LD LR ERFETOoND.
4, URTT L DT =7 ZAR—RATIT o T2 YT — %2 < ORBEZ RS D IITESCBAN OBEICHRE LT
W=D T T NDEIRT TV EEDLTELE TN, 1 S
5. SROREZE

SRTEIEEZ AR OE D LER DY, BEOH

W DBEIZHER: LTz, £ 2 C, sl o 7 YA o LT DRSS
BEZ 1%l THISSETH 2T, 7 A ]\klﬁ:l%é
B, RN RE & 22 D K OIS LT fR, BT

y@@ﬁﬁﬁm@%%w77j%%%#5_&ﬁfét

3. 77V DERFE

“Muze” ZEEIL, BEHOIA TR —WZT 7 AT
B A IR LRI E TR A E R - T <L RIEH
AL A LR TR EZIERN - i/ T 2. REBERE LTV T
WAHDTHEIZGE LTI L HHMAT S ENAHETH
B BRICHTRIG AR & v 23 2 &, Ui O T A v
LI OAREEZYIVIRZ D LN TED. REDER

At AT HNT T O FRE & fif R C & AU, 2 IRGT O
% 3RITTAINZHEZ A Z & Thog ear HEHTEH LD
IZTE 5. M2 & E{RERIREIZ H BT RSTL 23D D%
HLBMT LI ENTED. ZNUNEERRER & 2K
9%%:@ SR O EMSCEEICE > TLV AR LD
LB AR D S.

BUK, SRR REesRE L e D b, 22— —F U U D
BHET 7V EIHERT 2 H O, RSTL & H 4y THET 5
HRETH 5.

LSt 2— V=2 52 L TP —DBELKF;
— X OUUEE L, L0 FIEM O E W, IEfE iRtk o>
i;v~VaV%ﬁ5:&ﬁf%5i5K&5.:h%
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6. ZEIW
[1] %41, 842 GHET) (HBUR) . #y A

(2]

(3]

v HEEES BB R— Ui

H AL, RFURER, RBRIKERIEA> (20XX) T AR
DYIal—var. HRVIalb—va A F8 %
REE 35:22-28

Cun L, Boser B, Denker JS, et al. (1990)
Handwritten digit recognition with a back-
propagation network. Adv Neural Inf Process

Syst 2:396-404.
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