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Fig.1 Examples of dental panoramic X-ray im-
age (a) and CT scan image of the same pa-
tient (b). The left sinus (right on the image)
was filled with mucus.
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Mandible detection and contour extraction
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L/R Mandible extraction

R 2

Image registration of L/R mandible

B

image subtraction by using registration result of L/R mandible

R 2

Determination of abnormal side on L/R paranasal
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Fig.2 Overview of our determination approach for
abnormal side based on contralateral subtrac-
tion technique.

-

X 3 THB&DBOMLH (a) FEE. (b) il Sz
HEWE. (o) LANMNEEEDZOICFIHT 5 #IE
Fig.3 Extraction of mandible contour (a) Original
panoramic X-ray image. (b) Extracted con-

tour. (c) Left/Right area to be registered.

2.1 THRERIEEENALLALES
THBEOE S ZFHT 5 720DFHE 6] 1I2HEDSWT
i L2 FHEERS L A5, X3 IS O H
B ZR$. M3 (a) 128/ 7= X #E{E, (b) I&F
6] ICHEO S L ROFTHL. ZDLIHIC
M L728w I BT, EAOERE 2 Z Rty
5. M3 (c) ICZoMbBI 2R, Z o L THEE
WROMMmRS 2 MEATICHHAT 2. ARBIEZ0
T, ETHBORREEGRET A, TLT, £
AHBOMR 1 HET L OBE LTV, HEFEHRET
Kb, ZORKELLIGHEREEL, EAVESE
CPELBHEYED L. M4 INEGEOR L&D
%2R, M4(a) SMNEGEMOREZRT. £
BOBEHIKE CHN TN 225, HAEFHEIRAL
% B¥EICIE, K4(b) DL)IZHEDEAAITIZ—
HT 5.

)

X4 THEBGHBOLAHEBIZLZVESGEOH (a) fLE
BHEFORRE, HGRFERIEZO T T CEMBEROR
RBEFEARE L2, (b) HEBHREIRRKE R 72
17 1 D A5 R

Fig.4 Image registration of left and right mandible

contour. (a) Before registration of right and
flipped left mandible contour. (b) Registra-
tion results of right and flipped left contours.
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Fig.5 Example of contralateral subtraction. (a)

Original image. (b) Registered Left/Right
flipped image. (c) Contralateral subtraction
image of image (a) — image (b).
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Fig.6 Two regions for determination of Left/Right

paranasal sinus area based on mandible ge-
ometry.
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Table 1 Accuracy of image registration results and
determination performance based on AUC,
sensitivity and specificity.

Registration

Accuracy AUC  Sensitivity Specificity
DB1 395% 074 70% 81%
DB2 99% 0.75 70% 81%
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Table 2 Results of observer performance study and
the AUC changes of 13 readers (R1-R13).

AUC p-value
Without Comp. With Comp. (*p <0.05)

Resident R1  0.69 0.67 0.5426

R2 079 0.83 0.0023 *
R3 0863 0.77 0.0272*
R4  0.60 0.73 0.0270 *
RS 0.76 0.69 0.1812
R6 070 0.78 0.1627
R7 080 0.76 0.5037
R8 061 0.71 0.1910
R9 065 0.63 0.8607
Average 0.69 0.73 0.185
Student R10 0.57 0.68 0.1107
R11 077 0.80 0.4382
R12 060 0.69 0.1461
R13_ 0.71 0.71 0.9552
Average 0.66 0.72 0.111
Total 0.68 0.73 0.042*
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Fig.7 Average ROC curves of “With computer” and
“Without computer” from 13 readers.
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Fig.8 Computer result was beneficial case for read-
ers. (a) Original image with abnormal left
paranasal sinus. (b) Determination example
of computer by marking a white circle to in-
dicate the abnormal region.
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Fig.9 Computer result was detrimental case for
readers. (a) Original image with no abnormal
sign on paranasal sinus. (b) Determination
example of computer by mistakenly marking
a white circle to indicate the abnormal region.
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FRFEERFERMAR BEEMNFELBIH
8 (EEER): 1. EAEBOZOOME
SMBERUHEGERE, I a—yED
Bro A7 LAORRBIZET AR ICESRE. HERERETLY S, E
AEgIERES, IAEREGIF2%84E.

At x&

2012 WEE K - T - InFIH#®EE, RERK
KEFEBEESRFER A, B, FEffFER
BAERENSERMEEA A — JHERIEE.

& OEXER

2001 AKX - AW, 2005 F 3 ARK
KEREMEREFFEE T, 2005 4 A
AR IR BB F, 2006
4 4 F R, 2007 F 4 A FELHEM.
BAmER SR FES, BROKES > 77>~
&, HARFHBFR, HAEREZEH
o A8, AREABSHHEESEME.

€H [

1986 HK - AP B2, 1986 £ 4 AR
REFRF LI BT, 1993 4
4 AFIKHERR, 1996 7 A7 XY A ERE
IN—¥— P REFERZFEER - Massachusetts Eye
and Ear Infirmary BSHRFHFZEE I U2
Massachusetts General Hospital BET#R
BFFEA. 1999 FHAKFMRARERHIZ. AERAEREFSR,
AAOERES, HAEFBHRESEEEE. HEEBEHR
FELIRER, HAEBHFERINEE, AARIGTRESEME

B53 BAEY

1987 IR K - %, 1994 BAH KEHF
WBhF, 1999 RIABIEIZ, 2007 FAHEZK
#, 2011 Ek#dE. AFERESS, BF
WR BT RFESSERE. BARRBRAHR
FREHE, HAEAWTINEYT—-T 3
VESFFEE, HAROEA XTI MER
fREE, HAFEMESHFRAE, HAOEMFAKE. AXER
BEHRFSEME.

B MR (ER)

2000 & BRFRFRELEFREER
THEGETHRARET. Bk (T%). R
e, EBERERERFIAMEIZ. EERIEH
MIBOIERA, RO Ea— 5 TIBLHIC
B$ A7 EFE. OARERETI#R, H
AEHEGR LY, EREGERFS,
ABEGTREMFZERER.

RATAF

2008 ¥ TRFERFEREREZRIESE
WM T, 2008 I B KEEEFEE
ARE LB FEAERARTZEE, 2009 AR
ZhEZ AV E S LB, 2012 FiFE
Wkl (FRERR). EFpEEL.
EAEGLAE R OHEGEN, avEa—%
RERBH (CAD) Y AT LORBICET HMAICHEE. BAR
SHEHEMTFS, BREAEZR IR, ERHEZBERFREES

A LE (FB:.:7xu-)

1976 IFE K - T - XRE. 1978 AAK
ZRETEMARBLRET. AFRESE
BLETHMBIF, 1986 FBI%IZ. ZOM,
1983~1986 ¥ IRF T X< v HaH#HE
e E EeE. 1991 IER KETHIE

: FIER TR B #IZ, 1995 F#IE, 2002
[ KZEREE R EIE (BERMFER - gl 2 -V
WOE), HELES. EESHICBITIERERLE (5812,
TL 2 — VBT AT LADOER) hEORREICKES. T
., EREEERES (&F), HAREAERTI%S, BRER
EI#&%&4&E8.
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