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Abstract

[Purpose] This study aimed to clarify the trends and clinical characteristics of orthodontic patients at the
Department of Orthodontics in Nihon University Dental Hospital and to utilize the findings not only to contribute to
regional dental care but also to inform the development of specialized and comprehensive clinical systems expected
of a university hospital.

[Methods] Patients who visited the department between 2015 and 2024 were included. We investigated the
number of first-visit patients and registered patients, as well as the registration rate, sex ratio, age distribution, and
treatment modalities.

[Results] During the 10-year period, 6,881 patients made their first visit to the department. Of these, 3,652
initiated treatments, yielding a registration rate of 53.1%, which was higher than that reported in a previous study
at our hospital (45.0%).The sex ratio among the registered patients was 1:1.6 (male: female), with the majority of
patients being in their teens. Compared with the previous survey, increases were observed among female patients
aged 41 years and older and among male patients in their twenties. The proportion of treatment types remained
stable, with Non-insured treatment accounting for approximately 65% annually. Among the Non-insured treatment
cases, crowding was the most frequent (35-45%), followed by maxillary protrusion (19-37%). Among the cases
covered by health insurance, jaw deformities were the most common, with mandibular prognathism accounting for
50-60%, followed by maxillary protrusion (12-18%), facial asymmetry (10-18%), and open bite (5-11%). In recent
years, the number of cases of non-jaw deformity has increased, particularly in patients with nonsyndromic
oligodontia.
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[Conclusion] Compared with the previous study, the number of registered patients has increased, whereas the
sex ratio and proportion of insured versus self-paid treatment have remained largely unchanged. In terms of age
distribution, the number of patients aged 41 years and older has increased. The proportion of self-paid treatments
remained around 65%, with crowding being the most common malocclusion, followed by maxillary protrusion. For
insured treatments, the number of non-jaw deformity cases has shown an increasing trend, especially in patients
with multiple tooth losses. With an increase in the number of elderly patients and cases with nonsyndromic
oligodontia, interdisciplinary collaboration between prosthodontics, periodontics, and oral surgery is expected to
become increasingly important from the perspective of comprehensive dental care.

Keywords: Orthodontic patients, survey, malocclusion
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Dual imaging plate |2 &2 N X #1285 225 fEES LUV A X!
2 K K Z

F AR A B B RSB B2 W IR R 7
A A B BB
(G BATR HE, WS W)

=5

(B8] BRAYZ: X ARSI B X U4 T T, dual imaging plate (DIP) [N X o> b5 A M)
J A XM (CNR) B X O ZM i i lis 2 2 212X 0, BRSO 2 MEt L7z,

[F3E] BERICEIL 72 X fBRaT /4 EE75° & #8071 mGy T X fi#w & L 72 o y— 1P (SIP), #im IP (FIP) B L
DIP W {%® CNR & Z2[45-fife (SWRF) % i L 726

[#ER) FBRICH L 72 X R AED X OBESN T, DIP EIESIPE{4S X O FIPHEG L ) b AFZIE
CNR #7R L72. —7, SWRF O FEOGEm 2R L7

[#558] DIP #:1%, FEARICEIL 72 X ARG B X ORESMIC BT, SO ML ML 2270 X HEHED
WE A LS5 EATRENT,

X—T =K TFa2T7 VA A=V 77— b, ONEX B, ZEaEE a2 A M2 4 X1k

Evaluation of the spatial resolution and noise of dual imaging plate intraoral
radiography

Tatsuhiko Sasaki

Nihon University Graduate School of Dentistry, Major in Oral Health Science
Department of Oral and Maxillofacial Radiology, Nihon University School of Dentistry
(Directors : Prof. Kunihito Matsumoto and Assist. Prof. Toshihiko Amemiya)

Abstract

[Purpose] To evaluate the spatial resolution and noise of intraoral dual imaging plate (DIP) radiography under
clinical irradiation angles and dose conditions for assessing its clinical applicability.

[Methods] Contrast-to-noise ratio (CNR) and square wave response function (SWRF) were analyzed for single
imaging plate (SIP), front imaging plate (FIP), and DIP images. All images were acquired at a clinical irradiation
angle of 75° with an exposure dose of 0.71 mGy.

[Results] DIP images demonstrated a significantly higher CNR than SIP and FIP images. Moreover, the SWRF
curves showed comparable trends among all three imaging methods.

[Conclusion] The DIP radiography improves image quality without compromising spatial resolution under

clinical irradiation angles and dose conditions.

Keywords: dual imaging plate, intraoral radiography, spatial resolution, contrast-to-noise ratio
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CEHSNTWwE3D, IP T, #E5HhEERLLX
FASIP M OB RMEE SR ICRI S, T A VF—L L
TEHEM SN D, REOL—F—ZWHE T2 LT, &
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ERAOE CRESIHE L XBTE 179, FIP O &
T RO L EEEHRBIP ICH LI NE 20D, 2D
BIP ifi{% & FIP B % &R+ % = £ 12 & 1) DIP g4
ENDY, — M X I ETITbN DL 2 LT
LWw2s, SEOMBIEmI GO 2 4 Ax#msd, fEeL
THWREDET 248 <, DIP #id /) 4 AR K S5
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IP (DIP %712 SIP)

- £ o - IPEEEE: 270 mm ----F-----fF------- >
' MREF v — b
i
TILI =L
77V L
Fryzayy
(B Z: 40 mm)
1 OWE XA v V7 — 5 — &2 w7z X o & TP OftiE X

IP : imaging plate, DIP : dual imaging plate, SIP : single imaging plate

CNFECTDIPEOHEIZOWTIE, Pk X T
WESAT O N T E 720 ERNT—MM 72 555503 X i
DX, XBEOPLFEA TP 125 L TR IS 2
Y4, FIP W% & BIP W% 2 BUZEADA L, DIP M
BOGWARREEH LMK T 25| 2 2 31 gEMEA 5 &
NTW59, F72, 21 E TDIP HEOHAMEId M T
BARFEHTCLIPBE SN TRV, BRTHWLRT
WD e S CIE R A RS L BRI O E D BEe S
T 59,

Z ZCARIIZETIL, DIP O RIGH % &8E12, ERT
v o T2 BEH B & O iog 4128 1F % DIP [
BOWEEMREFHTHZ LR HE LTz,

MRBLVOHE
1. st

X MREE 1L, XspotTS (7He L v M7 vy i
) AR L. Wogdkthid, EFEET kV, EEIR6
mA, HGRRHO0IM & L7z,

IP 1%, Digora Optime Imaging Plate (Size 2 : 31 X 41
mm : Soredex PaloDEx Group Oy, Tuusula, Finland) %
L7z 2OIP OFMEIZEE L T 5 W g ek
L, FIP& LT L7 2D, FIP O%MIZBIP %
EhRGgb, DD L ¥ = — VI RES (R K
VAT A7 R=IVT 17 A W) 2@ L, DIP =
LIOHIER L 720 MIRBEE LT, P2 1A LB —IP
(single IP : SIP) % 10BU/EEL L 72,

X #i 1 ix, O X #idse (4 > v — % — (CID-
45 BB igear, Ki) 2R L7z, Zof Y7 —
Z—Tlx, XHEOFLMATIPIZR LT &% b L 91

> 2L

RSN Tw D, Hn— TP MFEEEZ270 mm IZF%%E L,
O L L CHEROHNIIEZ40 mm O 7 7 ) v
Ty rEkEELE (1),

BBARIZIX, 3 T A MR 4 X (Contrast-to-noise
ratio ! CNR) MIZEM & LT, EE 1 mmDOT7 VI =7 A
2B OBEBIRICEE L ZZHET VI =Y L4777 v b o
R L 7ze & 72, Z2M 55 5 Re &7 o B0 0k e 25 B 8%
(Square wave response function : SWRF) %2, &
201l mm DY ¥ T AT BT S NI v — +
(micro chart R-1W100 ; Hiittner Rontgenteste, Bayern,
Germany) %M L72e CTOHBWTF v — ML, 1.25,
16, 20, 25, 32, 40, 500 7fEEH D T 4 7T (line
pairs per millimeter : Ip/mm) D A1) v » TR S L T»
bho TNENOHEGARIZH L, DIP 7213 SIP % v T
X M 217 o 72

2. WfH

Digora Optime DXR-60 (Soredex PaloDEx Group Oy)
EHWT, EBZEODIPBLUSIP 2 A%+ ¥ Lz, &
B ADIPOME % &, FIP & BIP % U Y) 1 L 72
BIP £ SIPIZZFDOFF ARy L, FIP I3#E S L
THhOHAXY v EFTo720 AF v VHERIE, 8bit 7L —
Ar—NEy b=y TR TH D Lz v Y v 7 21
Z131333 X 102087 &), ¥ )4 X330 x 30
umée& L7z,

W)L 7z FIP Wif§ & BIP Mgz (& &b Lotk &
Y7V oiEEE % &I L CDIP Bz &KL, %
WA L7z BRERLIIIE, MBEICIER LY 7
N o7 (B3 SEE - Visual Studio 2019 C#; Microsoft,

78 5= A



RIRIIGAEZ BT % DIP L0 B

Redmond, WA, USA) % L7z. SIP W{% 12 (g uLs
389, BB Lz, FoOtk, DIP Wifg, SIP Hi{%s
X OVFIP W% CNR & SWRF ##HlZE L7,
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L7z,

Mean 4 5 mm —~Mean () 1 mm)

\/SD<A1 5 mm)2+SD (Al'l mm)2

CNR=

2

2) SWRF Ol

Image] % f\»C, 4 DIP W%, SIP Hj{%B & U FIP 1
BOITA4 707 7 4N 5 Count e ap, COUNtyin wp),
Count pax reny B & U Count pin vy = ME L, UTFORKX2 S
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_ Count max (LP) —Count min (LP)
Count max (ref) Count min (ref)

SWRF
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Couttpin 1py - 57 A ¥ RT7 NDOR/NEEAE
DR ORKIREAE
R EB O e/ N A

Count max (ref)
Count min (ref) :

3) WA EOMIE

Warfe e LC M ailll2d (RaySafe ThinX :
RaySafe, Hovas, Sweden) % AW T AS &R 7 — <
(incident air kerma : IKA) % {#Hl5E L 72,

3. kEEHEAT

DIP W[ {%, SIP W {45 & " FIP i {% @ CNR (22 T,
Shapiro-Wilk #5212 & ) IEH: %, Levene Ml & 1) &
IR MERE L 7o, — R ESBOT e FEL 72. BE
ERBO L NH A2 1E, Bonferroni #i IE = §F FJ L 72
Student @ ¢ #7E % FV> CHEMB 21T o 720 HETATIC
1%, SPSS Statistics (Version 25.0 : IBM, Armonk, NY,
USA) %7z, AEKIER p < 005127%%F L72s SWRF
X, 77 7 Lo Mo IR L 729,

#w =
DIP W% CNR (%, SIP Hiffs & O FIP Mif%k & L
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A8 46 H

TEHEIZE» o720 —J), SIP W% & FIP W% ¢ CNR (2
FEEIFED SN o7z (K2),

SWRF Hi##ix, DIP Mj{%, SIP Hj{%B & O FIP W% o
SHTIRIZFA—MTh Y, ZMHMREICEITROONE
hofe (KM3). F72, AW THE S N7z DIP E{fIZBW
T, HEMFCEGEROREAILRED SNk o72,

IKA O¥35120.71 mGy Th - 72,

£ =

INETHE SN TS DIP 0% TIE, IP 2l
L7286 = — VIR LS % BRI A S 72 IRRE S AT i
L, XEOHLHEATIP 1A L CHRE IS & h 2 3
0 7% L CHE OB ThITE LY, LaL, BET
DX W T, WERE IP BB ICEET LI LIk
Vo Lo T, WERE IP OMIZIREEA D BB AT,
ZOHBEHIS U TRl RELRD, Z2HSHREOKTIC
Db iz, EINTIXZE LR A V5= —%F|
L TIPZx L CRIO IS HRET 2 TN X Sl 25—k
WTHDL70, MRIZEADVEL D, ABFFETIE, DIP
DOERICHZ BRI E LT, BRIZENL 72 X SR o dui
WERB L OIP & D EMRIZBWT, DIPED /4 X
IR AN & 22 M S RREDSHERE STV B a2 iiET L 72,

ARFFE DGR, BEHHENTETH 2B VT,
DIP W5 (X B 5f BE AT 22 B3 & MRS, SIP W8 &
O°FIP Hif§ & b &5\ CNR %7k L 72. DIP #:1&, FIP T
SN o7 X#ET % BIP CTHife L TB Y, FIP
# 1% & BIP [ 1§ % & & L 72 DIP i 1§ T 1%, SIP (%%
FIP Eif§ HRTEVE L ONF 2R L TV B 20, /
A XD ENTEEZBND,

DIP W4, SIP %3 & OF FIP i {%f <, SWRF o i
FRXEELL L 720 FIP Wi{% & BIP MRS —E L 22 WIREE T,
DIP HESEW SN2 E, £I 4 VXTI KRT 8& L
C, DIP B{EOZM 5 HREIMET T2 &E2 615, L
L, REFZEICBWT, 3HHEOMGOZEM 5 MHAEAEI L
2R, BREEAEDICHEREL 22 L RRB L TV
b

RIFFEDWESEMTIE, PRI K7 2 BRI AL T
BESLE DMK L 2 2o 720 4°l0l, FIP Wi{% & BIP Wi{% %
A&7 DIP 450 CNR 135 ¢, SWRF I3 s
oo 06U, XHEOMHEAENTBEDOYE TS, DIP
MR E R LoD A X 2T E 7, T 72,
FIP i# {4 & SIP {5 T CNR 2B E 2133700 5§,
W& SWRE fi#g b [[—HTH > 720 SHOWIEIZB W
T DIP W&o bR L LC FIP W& b FIHATETH %
xR,

ARIFFEIC 51T 5 B E13071 mGy TH Y, ZTHhidH
KOBWSE L NVIZBIT H/NBTFHEREE O IAK 12
M35, F72 Watanabe 59 O3 THW S N7z
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contrast-to-noise ratio (CNR) Dl

DIP

2

SIP FIP

TUVI=ZTLT77 v ba (A) ZHFELZXBEHEO LT mmBLUS mm DAT v 71250 x 50¥ 7 v o B0
W (ER) RRELZ B)e 3MWi{H0 CNR O3 L E#ERZEEZRT (C)e " p < 005
DIP : dual imaging plate, SIP : single imaging plate, FIP : front imaging plate

TdH %0.33~066 mGy & 0 b ®id - 72%%, DIP %2 H
FERIANEREO 5T, HEHORBUIMFF STz 2o
Z ks, DIP IR CTHW SN A ESMT L &Y
REEIFEND 2 LD Gh o7,

&512, DIP EIMEMRETOWMEZB bRV, &
Wree 2 Mefr L o oW 2 i /MET & o IP RO
X ###oid, CCD o — L <, HENRARD
AP 7 (EFLEIZ DL TW ™9, 20720, DIP
FIEEHERIZBWTH M ZERP L % ) 1% DIP OH%)
PEAHES. S AU, DN X S IS 72 2 Fl e b 72

59 . S 512, DIP I X T o 44 2 TR & 3
L7280, NEREAWE, KB X0 IP OLRFFA N EE %

11

BEZBWTHRHICEHTH 7,

PERr Al X MBI X 2 T, BB EWIRET
W SNH I EeNEL, BTOBHEILLET—F 777
bR B DA U D RS 517, DIPEIZE ) X
G 2 45 3 4 2 e AT & U, BSOS w BT
e BT, B L R WEBAO SRR A T A 2
ENTWHRETH b, S B2, 78/ T < g % Computed
tomography ASFEHEANTTREZIRDLIZ BT, HINEE X #ifse
PR L LTHWONEGEICB T HEHATH LY,
7z, INHPA R WSS E R A I BT, DIP
DOAHE TS EEE 2 WESHEHNE &) BT A FIC
W EEZLNS,
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Line pairs
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D Line pairs (Ip/mm)

—DIP - SIP - -FIP

M3 &% square wave response function (SWRF) DilllsE

HIZMEF v — b (A) 2 L7 XBEEOT 4 > R_R7F ¥ — 1+ (B) ISHIRBEOaEE G5 258 L. Mk
MG D T 4 7a7 74 (C)e #H{ED SWRF (D)o

Ip/mm : line pairs per mllhmeter Count mas ip) * %7 A ¥ X7 NORKUEFEME, Countuwn wr) @ £ 71 ¥ XT N
INEFEAE, Countmay (en - 1 b D KNIEEAE, Countumm cen - B 5t ub D i /NEFEfE, DIP : dual imaging plate,
SIP : single imaging plate, FIP : front imaging plate

A 8 4F6 H

(Ip/mm)
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