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Abstract : A research report on the development of an assisting system for image diagnosis in the field of dentistry is
described. The research was conducted under the big project entitled as “Development of Advanced Medical Equipment
Using Manufacturing Technologies and Information Technologies,” which was done in Regional Innovation Strategy
Support Program (City Area Type) in Southern Gifu Area, granted from Ministry of Education, Culture, Sports, Science
and Technology, MEXT, Japan (2009.6-2012.3). To identify asymptomatic patients is a challenging task and an essential
first step in diagnosis. Findings of dental panoramic radiograph (DPR) include not only dental conditions but also
radiographic signs that are suggestive of possible systemic diseases such as osteoporosis, arteriosclerosis, and maxillary
sinusitis. Detection of such signs on DPR has a potential to provide supplemental benefits for patients. For that reason, a
new screening pathway for systemic diseases in collaboration with dentists and computer-aided diagnosis (CAD) system
was designed in our project. Multi-institutional clinical trials showed that our new screening pathway had the potential to
identify asymptomatic patients. Toward commercializing our CAD system, we developed not only the stand-alone CAD
system, but also the new systems to improve their usability; “CAD&PACS (picture archiving and communication systems)”
that integrates CAD schemes into dental PACS, and “CAD-ASP (application service provider) model” that offers CAD
services via internet by the utilization of information and telecommunications technology.

Key words : Computer-aided detection/diagnosis (CAD), Dental panoramic radiography, Screening, Systemic diseases,
Osteoporosis
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Bl e D —>Td 5 FEIILEERATHEARED & FEH 12T <

IR EROVEMRH Y, EROREREERET &R
CLAMEIC LD RESEFHFICERTAI LD S
[102]. Zh % @tk BB S 008, % OiaE 12135
DIEF D FRICAT ) DLEN D 5 720, HiRHERE Tt k2
T RDGHEAT B THIS.

N S XMBEIZIEH L FEFEOM SO SR,
LFEWICRED S D & XBAERBLE LTHETES
[103]. EZHM O 2&5E X, WS T TR EHEMED 5\ idm
THEICE 205505, ik FEREDE TR HOH
CRIEDE L DM B B, L oT, N T XHER
ECHAO FEFIICHBE SRS Ty 7 AMAEBEIL,
FHEMICE o TEELZMEHATH L. LirLeds, N
7 % X MEBIXIREOM T EBEILICK S R
LEEH O X BAEBGE G T 5 I E AT AT R
END. BZEWRBHERE I IE B G RE MEE 720 T
@ m%ﬁW&L&w~ﬁ®wﬂEm%%wtb DX

I RERHERC & 2 Ee % IR T A ANE EFN S,

L%ﬁ%@@% SWICBWT, THE TICEISEX B
BEIZBITA CAD ¥ AT LA DWFFeERE RS 51104]. &
D CAD Y A7 4%, WBEZWIZB W THBEED EBI
HEROMBIC L 2 FBN LMz B e L, F—EZEOR%
BEBOYEEZFHRWICRIBECE A LHEL TS
[104].

K70y 7 bTIE, N T XBMEEZNRIC
FHRROEFGE AT 52 FHEERE L. FEHERORE
EEBBGREANFRTH S5, sk 5% TR %
ENEL D EZOMGMDSEBRbIL, 22T, /8T~
X MEBEEOEAZE DG % BEER L T LR % %58
FATLTEEZRELZN05]. ZOEEETIE, 26108
UL SCREMNDT =y R—=2 B LT EA L,
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SN LEAESE T 9 B OWFHEMATHEM L 72, 2 Ok
%,7%®?ﬂ@%ftﬁﬂ’mﬁ#%éfM%EL<t
SHIA E PRI T AL LA L, FHOAEAMI R T E .
ZDW%, KEAESMEOBREM Y HEIEN L, L3EEICX
WAEBBEORCDH SN AIERZ HEIMRMT A L) ICF
FErWR L72M06). S 5ICHERORY Y a = v FiIC
MBS TN — AT 5 728, HEREREZ
WA A b L1071 %380 L 721108, EAZESED
E&%%@~%%msui¢ O S, KEAEESE
Rl AL, EFRICBI A X HAE ﬁﬁ@fﬁmf#'
%T%é&b#é FEA 7518 % G 72 R BHEE R 12 & 5 5t

FHERTI, RO XA EBG O R #L%L
h%%&@ﬁmﬁﬁT ¢ & 72(109].

Subtracted Image
Fig8 Ztf R0 EBERERO—F (M08l Y BET).

25 WHERME CAD DE#ICLZFHLWLWI I —Z>
JINZ

DAETIE, HO% FLICHRERFIEOWEEMS % /L
T [HBHEMIC X 2 REIEDOFRHE] LV #i7 )
DHADIEDY & RAETWBR6]. HT b %A H R il
£, EENCEEG CHEAH Y S XBERIZL 5 F
MEER R ER LR A ER/ L, FR20EE LD
TMEATHEOMBI DR 223 5% L, BOIGEIKA
THhAHI1101. 72721, HEBHERIZHE OWEZ#E TEIT
HOTEY, 0L EHBEOTMHHEZRMET 2
MiExiE, boEORERFHER K2 /A & 2 I
oD,

bivbig, ORI A% T TORERFHE
Bl 885121, ZNETETINMAPLE L EZ,
CAD & O #EIC L 1), BRHERM A /N o B30 T Rl f2
fiE, WERO AR, B X O EEROREGEO TR EE
PRI 2H LAY —= 0 FEERE L (Fig9s
HE) [10-12, 111]. STDORA 7 ) —= v 7T, uﬂ[%
NI XBEREEZERE L E, DEOHEEIZIEIC
ZTCAD Y AT AICHEZRET 5. HEIA ﬁéhé
&, CAD Y AT L3 ZOW% % AEARNT L, MR L
LR=bPERET L. ZORRIIEFEOEPEEINL L
&, CAD Y A7 LMIWBHEMICESL 2584 5. BhH4x
5L, HEHEREZ CAD ¥ AT A O HiER B L &
MO R OEEDO T E 2TV, BHEOHEIL L TH
FIOEREE BN 5. ZORKE, BHEIEELT 207
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BIROREE M2 72 CAD Y A7 4 & LT, bhvbhid
77V =337 8727 [Dental Viewer] #Bi% L
7-. Dental Viewer |&, 2.2-2.4 HiTHiBH L 7-FE 2o W
THE L3203 ¥a—=y7NVIT) A L%, FREFR
dynamic link library (DLL) €3 2 — )V & LTHERL, 74
YRy Tu s a LTI AROY 7 2T ELT : .
BAr L7z ZAUCLD, ERHHERR SRR e — 2 AT - FRI YTy Sy 77 Iyay
vareHEBELLELCY, MHoaryYa—y 2 HETR
I CAD #F|JH T %. Dental Viewer DV ERB L OULHD
Iy ¥a—F BB FIHB%Fig.10 LFig.11 Ic &N Z
N/RT. Fig.10 IZ2/RF & 9 12, Dental Viewer |3l D5
RS, T— 7 N—= A, B LU CAD DFERFEREE D A D
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$72, CAD O#ERWG % 7)) v 7§ 5 L AHLEFRE O %
MFEIREN, HEFHERMNIZLEIZIE T CAD OB AL 2
Fry I TED.

Fig.11 JAMI>E1—%LEIZHF 3 Dental Viewer DF|FHI.

2.6 BREREER

B RHEER 12Xt 9 % Dental Viewer DA M % WEES 4 72
DI, IEREHEEMSOWH N 15T, BEREETO 10 i
FOBERBERIC X 5 it R AR Z £ L 72, BK
HIICI, BSEsRFHERE & 5 Hiik 1 & 2 BRREZ 2 [1255 :
TR L7, EREEFELENH L A THhoT B 250 Bl R A BR 0 B 2
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DHM, B XU Dental Viewer D H HEIZDOWTH412
AT - 7.

BRIRABR T, & 809 fEF] (55 1 MIERIRFER @ 431 #EH,
55 2 G PRERER | 378 JEM) ZAAUEL 7=, 72721, 20
|21% Dental Viewer CHLEET 5 (ZIZHH & A (A ] 722 i B
(K7 A& BT7—F7 77 b2 WEEICKE (L,
W EBBEDE W, WMEROMEMTIELLEAT
&7z, BE) DEATW20, WRHREHEEFIEA S W
VB C 2 &I L 7 EBN S RTIS R A S BRI L 7.
F 72, AMIUE L 2BZICEIRMN G T U AW &
M5, HEHBEMEME 1 4258 T X BEEFHE
L, BHEBED SV, ARKILOEE, B LU LEFERO X
TR 1% % T84 L 725EB] % Dental Viewer 258813 111X
B & L7z, Z0fFER % Table 1 1SR,

BHEBREREOWRMIZE LT, SRS PE DB HL
FRIE e\ & 181 L 729EH] % Dental Viewer 73H HLERAE & f)
E L 72 EE & R SR B P E DS IE R & $5d L 72 AE R &
Dental Viewer 251FE % & %€ L 72 R L, 4 1 OIEEKRH
BRASZ NI 100.0% (4/4 JEHI) & 81.3% (178/219 JEHI),
2 EAZFENEN933% (14/15 fER) & 84.2% (229/272
JEF) T o 7.

GEER DO AIRALDOMIEZE LT, SRS S M E A
JRAbSEE S & $54E L 7-$H18 % Dental Viewer 2345 JKAL & )58
L7 & RO AR B M E SR L T e Wi %
Dental Viewer 25AIKAL & Mg L7285 ME0SE, 55 1 [IES
RS F N ZFN538% (T/13EH]) & 12 /FERI, %
2 [ISENEIN68.4% (26/384ER]) & 6.71H/FEFTH - 72,

FE O X AEBEOMMICE LT, EZEL LT
R M EDS Z L E IE L < 8% L 72 FE 6 % Dental
Viewer b 1IE L S fRML7-E S, SSEEE L LT, HEHS
TREMENSZ N 28 L 72> 725EH] = Dental Viewer d
IR L do iz kKo, FORRIE, %1 hEE
RERERASZF N2 72.7% (40/55 JEB) & 64.3% (242/376
FEG)), 20T ENZF82.0% (73/89 FEH) & 64.4%
(159 /247 fEBI) TH - 7.

A D RERFERIC BT\ 7275 W 2B R RHER L, A
e Yy MR L72hEak % OIS EA 1B L 72

Table 1

B, FORERFHER CIRE I NE /3 7= X Hiig
BIRZIEICH), HRIZL> TFOmMYGIZIZRERITS
DEWH o7z, BFICHIKALOBM TIE, AEEKLS 1 RIE
E2HEHOERRBRTRE CER L7, TIUIHEIEEOM
T (Eifg 4 X) 25, —EDMERET% < DB
PR ENZ720TH 5. HZBEOEEDIES DS Mk
T AHMLEL % CAD IZH.AADIE, CAD OMEREIZE 512 E
ATBHEEZLN, SRBROMGHETH 5.
MExEOWEDIXS 2 EIE, /3 T~ X HREEE 2
DLODOMEEL, WO ICOMEEINS, Kt
Ty s MTIR, WEROBRED CAD 2 RIT R
MEES 5729012, (1) #HWEEFIE, (2) EEko HKL
%, BXU 3) LEHWO X HAERGZ BHWHER [8R
BHH X WEEE 7 7 > Do) #AMEL 2. B, /8 T <
X MBI T T IR T4 VI NIRRT LOoDOH 5
A, INFCEPEBHOLBICHE L7 7 v A2k
Mol ehn, INEEOEFEICL > THABINER S
7. ZO7 7y o, HOMGE b HEFIC AN, 2011
FEOICKEFBEHY S (RSNA) O T — A2 BR
&h7z (Fig.13 &R).
BHBEREORMERC 2207 —<IZE LTI,
CAD DM REIZEIRABTLT LD T2 Mk r R~
HolzbdbE2A. LLAEDS, BEOHEOKREZ
ZHLIZ0TE, INODBEEFET-ADFERENTES
§, HEERM & CAD OEETHO TR SN2 EER
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BB, ERI, K TO Y27 POE[E S oIS
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BEPRHER(Z 17 B Dental Viewer DE B G D& HEE.

HHLERE BBV ORI %

SHEIR O FIRALEE D
FeEE (%)

EFAT O X A ERED

EZE (%)

#10 (5/12~6/30) 100.0% (4/4)
# 2 (9/29~10/31) 93.3% (14/15)

53.8% (7/13)
68.4% (26/38)

72.7% (40/55)
82.0% (73/89)

Fig.13 JtXEZHEHRFS (Radiological Society of North America: RSNA) 2011 D% T —XICERE Wit
[T XAREEH 7 7 > b LA
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