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New Findings on Internal Tooth Structure Obtained by the OCT Analysis
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2020 ££ 5 Bz e TWi/gsEt (OCT : Optical Coherent
Tomography) »SELEHEEDOEKEEET, HEWOH
DO OZWIEERE & U CHRKICHNOED BT 2. %
BEO—MNATRE TOCT HifRZKiEERE ) <, fmt (K
geth) 13 T 74y (HHESER) <H 5 (Fig 1),

OCT AR E o NEE D 6 KT 2 % 5 8EGL
FEFHL T, WMEHEGREZEBET2b0TH2Y. 20
- b WE o NG %2, FRENICEHETCEZ0
PRERBHMTH 5, FRCIHERSIM OCT (SS-OCT:
Swept Source OCT) &, HRFEEICEN, 22/ MREE
DI 10~15um £ WO EVIMREEZFT 570, HWEHH
XMEERLCT X0 bREVRGRELE2 LW TER?,
o NEHEED SS-OCT (Fig.2) » 5%, =+ X VE -

RABOXHNEZDH L&D, ZFANRFENEHOTH
B cBEIN, THFANVEBIOTIF ANVELBET S
TENHRETH B,
EFHELIITNETIC, SS-OCTIC& B H8IE X UVHED
BZHOZME L E T 5 EBERRAOGH O FTREM: %2 3
BHIRE, avRYy bLYUEBEIZBT AN
¥x v TOBEEPLET 2 BEEECHENCEE T 20
HETHOTCERL, ZckY, L O EELRMA
ERLTENTER, FRINGOMEEEL T, JRE
I o N BRFECHIR S %, ThETOFEHE X
B3 REE2 TR T 2ERELNTVE, KFRETH,
Fric Ik 5 gl a5 /48 (LU, NCCL : non-carious
cervical lesion), ¥ KT v b LY U BEROERDON
TREEZAL, BEEEmEEm A oM/ N EZIcBL T, 2o
T O BPE & R R 5 D EEZ2MA 5.
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%' [llustrative image

Fig. 1 Image of OCT dental diagnosting system
“OCTINA” (Yoshida Manufacturing Inc.) for
illustrative purpose

= Enamel = Dentin % DEJ x Lamella Tufts

»Crack
% Striae of Retzius

= Interglobular space

Fig. 2 OCT image of an incisor indicating internal
structures
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B & NCCL 145 5Efl, B 242 %Efic > &, Z@ OCT
BRICk 2B AbET, YHBOKEE, HELT S £
NVRIFFOBZ, MEEBUE, KIEFRFEOBKDOH
ICOVCHREY, REOAES (OCT EHIcE T 3
HE XE/2 mm?) BlOFHEKE Fig. 312, B&OERY]
OFBXE Fig 4 1R,

RAEDEIZOWTIE, REOKRESIPHETELED
IC, RAEROBINE &b I inT 2 Em A A S
HEBEREDEEICOWTH, RIEOEHE &b ICHKR
MEEINT 2ERE B A SN, FEln e & D ICHERIZE
YT AMERBAL N, i, EEIHORTEN
BOEICRE T 2RO ER L —HT 5D TH 5.

SHEOBIKICEI LTI, Ko EEEHRIEH o B
WK E B L, @ OCT i 8 2 lERE ()
%k, TMRICK 2 I 2T VEE 48 vol% & HE L LT,
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Fig. 3 Frequency of occlusal wear, DE]J cracking,
hypersensitivity and dentin demineralization in
each NCCL’s size group
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Fig. 4 Clinical findings about NCCLs among age
groups
Presence of occlusal wear, DE]J cracking, hypersen-
sitivity and dentin demineralization in 3 age groups,
20-39 yrs, 40-59 yrs, and over 60 yrs.
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IFANVRIEOBHE RS OCT MR (Fig.5) &,
RIBEETBHED 5 B 30%I1CH YT 5 44 FEFICRIZ
Nz, ZOBHIIFANVEOHEEAE%T 25 DT
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2

DEJ

Fig. 5 Right : Clinical aspect of tooth surface. Left :
OCT image along the red line in the right
Cervical enamel crack along the DE]J indicating
enamel separation (arrows) is observed. E : enamel,
D : dentin, and DE]J : dentino-enamel junction.

TT7T750vavoEIN ELEHTAAMALVAS.

BRICBW T A VRFBEOBAPHERETCENIE, &
D R 72 KIBOETIH 2 RET 228 TE L. R
FEOBIKD% K O KABIEFI CHER ST 55, BK
BT FANVRIFRICH->TIRT 22 LT, TFANVE
DHHEERIEREIH B LD bDEEZ LGNS,

HEBOE O BT 12D W IR T E 0 B S o
FELDHY, TFAVEOHEEDATHEMT 2 2 L IdH
LW, S@%EREEZIEE OB I D W CHA 2 et
BTENE, FiBAEAPEOND Z EPHFFSIND

L Y RO SRR

FItgoA v L—BEGIc L LY v BEEZTY &, £
NICRETERFRRT 2220, BERTTOEERR
DEEESINTWS, SERTEDIED A EZHIERL T
FIRAHEICaI Y APy LYV EIEEST 5 L, B
RFEIS MRFEANECER I LTS 0T, fitkic
WERPERELILERVWEEZLONS, LYV DES
EIC & > TEELEE» S a v Ry b LY 3
LT¥yy 7R EhLELTH, SHRFENED
LD & HIO EHICET 2 2 L3R b ilfl g T
WEIETTH D, REOHKESD S b, MitkOHHE
BHEDFHRZAZERT 2 LIFIFEAE RS o TET,
ZNTH T F NI OB ERF D F TR BUE O 2 29
b5, BEECHLOERELZA, HERICL 707 7L
LYy HEBETY, aryEYy LY VvELSRTOR
BRIELTHELDI LD S,

OCT oiEHic &k b, BRNICHEELza Yy Y v b
LY v oBEGIEOZEED, BRI L CIERET,
BOUT VYA LTHETE X Itk LT,
% oFMEAPRE s, FHT 2 BEEEL Y Yol
B arvRYy b LYy oESIGHICIICESITE 2V

NCCL e[, iAo, B > fhoFEFE 2R d % o N oG 21 269

Fig. 6 OCT image of a cavity restored with composite

resin
Bright lines along DE] indicate the separation at the
DE], which was propagated after the restoration. E :
enamel, D : dentin, and DE] : dentino-enamel junction.
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Fig. 7 Photograph, OCT images and confocal laser scanning micros-

copy image, showing the micro cracks at subsurface area of

enamel corresponding to the proximal contact point (arrows)

The sample was mandibular premolar and its proximal contact

point was categorized as ICDAS code 1.

Fig. 8 Schematic diagram of the hypothesis for “micro crack-induced proximal caries”

Micro crack is propagated under the occlusal contact stress (1,2), and acid produced by biofilm
penetrates to the DE]J through the crack (3). At the DE]J, caries lesion enlarged along the DEJ and
dentinal tubules (4). The lesion forms the so-called hidden caries in dentin, possible simultaneous
happening of enamel break down (5), and occlusal enamel is finally fractured forming open cavity (6).
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Fig. 1 Installation of an extra-oral vacuum system

and restriction on the use of the adjacent den-
tal unit chair
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Fig. 2 Designation of the seating location in

the waiting hall sofa with keeping the
“social distancing”
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Fig. 4 Restrictions on the use of washroom for
the tooth-brushing in the dental hospital
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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes a novel coronavirus infection
(COVID-19) which has spread globally. Since the World Health Organization (WHO) declared the pandemic
on March 11, 2020, the infection has spread throughout Japan, causing the government to declare an emer-
gency. SARS-CoV-2 is abundant in nasopharyngeal secretions and saliva. Its route of infection is via inhala-
tion of droplets or aerosols, and by contact with places contaminated by the virus exhaled by an infected
person; that is, it is considered to invade exposed persons through the mucous membranes of the nose,
mouth, and eyes. Due to its characteristics, dental treatment has the risk of exposure to saliva, droplets, and
aerosols containing the virus, and so it is desirable to take new infection prevention measures that are very
different from those performed until last year. To deal with emerging infectious diseases that may occur
even after this COVID-19, we will need to implement dental care considering new measures to prevent infec-
tion. In this paper, in addition to the standard precautions that have been generally taken to date, we pro-
pose to develop measures against this infectious disease that is mainly caused by aerosols. We also report on
the measures taken at the Dental Hospital of Tokyo Medical and Dental University.

Key words: SARS-CoV-2, COVID-19, aerosol, infection control in dentistry, personal protective equipment
(PPE)
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Table 1 Mean change of 3TNSS and saliva flow rate from non-SAR and SAR patients

non-SAR SAR
pre-MG post-MG pre-MG post-MG
3TNSS (0-12 score) 21+04* 09+08 91£21** 35+16%
saliva flow rate (g/min) 0.69+024*  0.83£0.07 046+0.07**  0.76+0.09*

% Significant difference between non-SAR and SAR patients without MG (p<<0.05).
#: Significant difference between pre-MG and post-MG in SAR patient (p<0.05).
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D), 2:HENE (EEARL, OMEREESEEHD),
1 EERE (R34 2K, &BH D), 0: EiEROM
SENTHE > TEH L 721719

2) MEREEEE & OMER 53 o I 5E

BB L, MR O 2 R DL BRI AR & 1
BIREKRZD LS ICHER Lz, EREREE & OHER 531
B DHE T LEFEG 2 R & Lz, MER S WE D EIE
X, BN 2 L CIER 2 1 ORIERELL 7. MG T
BICIEN % Yeigts, HNZS%EE L i l0R 5
R I2EOMICERE L, 5ic, MRS WEE (g/
min) OHEIEICIE, HABEEZ2EUCRERY HHBREER
ZFLBE, HEROMES 10 & LT, HEROHHEE g/
min TR L7z,

3) MER MR

MER MR ET 12, AL-55 (LION ProOral Healthcare)
2L THEIE L7, AL-55 IZMERIC & 2 ARy ke
BEEOF =7V 4 FADRHEZHIEL, S8, R
WKBE T2 EEX 6N 5 7THEOEERRKT % 5 2l
ETELLHEBBEKRES AT L E LTSN, TT
RIS ST w5, AL-55 13 5RERAE & HIERE R 20 5
Blah, THHoRBRFZMEALZ1IEADZ MY v T
B IR B2 S5 L CIE L 72, BEsleha vk

CHK GREEK 3ml) ZI0icE&aA, 10 BRI R Lz
B E L7z,

AL-55 2HIE 687 7 THH OMERE F 1%, 5 eRAR
# (10°~10° CFU/m/), pHfE (6.0~80), MeiEEHEMHE
(pH 2.8~6.0), EIMEE (0~050 mg/dl), HIMIEREX
B (0~200p)), & v 80&ERE (0~60 mg/d), 7 v
E=7EAR (0~10000 N-pg/dl) <, &R H i
W% 10wl $oM T L, 2otz KEE (%) &
LTI L, REEZRERBRE Lz, REE100% 1
HHMEEHORAMEEZRL, 0% ER/AMEEZRT,

4) WEEHENT

AW E, #iBEE 31 4 (SAR BEMn=24, f#¥EH
B n=7) OHIEM % HEMET U7z #alH#HTIE Wilcoxon
signed-rank test Tf7- 7z, M L 7z computer software
1% SPSS, version 13.0 (SPSS Inc, USA) TH-o7. ¢
RCOMFEE X HABE T, HEKEIXS%ICHE S
niz.

& R

1. 3TNSS (Z& 37 LIV — 8RR O

SAR ##& @ 3TNSS i, MG EERICE VT, HER
LI L THERICHA Lz (Table 1), MG #EERIHIC
BU7 LV X—MERBREEESH (0~12 &) 1&, SAR
HBEICB VT MG &R 3TNSS Al 12.0 ikt LT
01+21 L Efli% R L7235, MG EEHORMEIX 35116
EEfEER L (p<005). fEFEERFICE VT, MG#%
FHHTD 3TNSS 13 21104 L{EfEZ77R L, SAR BEREL
DENCHEF A =EZNRD b (p<0.05).

2. ERDIME

SAR HBHEFE DL ERRFMET 73 W 8 1d MG 2517 046+
0.07 g/min %7~ L, MG 2E5&EHT O fE ER D 0.69+£0.24
g/min & L CHRICEME AR L 72 (p<005). MG %%
EH% O SAR BEFEOMER I IMEX, 0761009 g/min &
MG &R S ERICHM L 72 (p<005). %7z, MG %
EROMBFEHERE, MG EER (0691024 g/min) 55
MG &% (083+0.07 g/min) IEEINL 7228, BREZEIZ
Fdonlkhr-7 (Table 1).
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Fig. 1 Mean change of reflectance on multi-item saliva test from pre-MG to
post-MG in non-SAR and SAR patients
*p: <0.05, * *kp: <0.05 as determined by Wilcoxon signed-rank test.

3. ZIBEERRE

% TH HUERIR T © 5 8R4, pH fl, MEigEse, &
MRS, AIMBRBAENME, & v o EEE, 7UvE=7
AR 7THEZME L 2SR, SAR BERL, @EE
BEL MR L C, o BURAERB, ERREMETRE, 7 E= TR
EETHEBICEMAET L7 (p<005). —77, pH, i,
HIMBRE, & v 87 ERECEME2 7 L7z (p<0.05,
Fig. 1).

MG E#iC & 2 EHH 0210, SAR EHEEEO I
TIEMGEERICB W THERBS RO 6 izdd (p
<005), ErOWEEHICEWVWTEIEED 5Nk dh -
7z.

SAR BEIX, 7 LIvy VREENIME IgE 2 ER L Tw
3 EIHEY ST B, MO IgE, IgA &7
LIL¥ —FE L o Ic oW TRV ERTEZINTY
T, FHESIE, SAR BEOMERS IgA BIZIET LV
¥—EEOMETIgARL D DERICEMTHL L
EFREL, ERST LILVX—EEKERICES LTV
T EARRLEY. B, SAR B OMER I E L R
RS & AT L, MER E 7 LIV X —fER & o
RARIGR % fRbT L 7255 13 7 o,

AREFZEI, MR ZEEE U SAR B & H R T
RIERZJE U7 AER, B 7THE IR CICEEZELH
LR ENT, HIEHERREOMEEHZ, i
B H o L L C o R EE, pH, BaREEREZ M

EL, REREHEHEoEEL L-OBi, i3k, &>
NUE, TUVEST O THB ORI FETH B
AR DOWERERTICB VT, 5 AEL lHEBEKRT
BoxvTF o AMEEZEESRE L, £/, HBERA
BEMIEL LaWHEER T v 74 72 FEL, SlE
X OH IR & 2 EER R A~ D 528 & Fe /NI I
L7z,
AFEFERIT B W T, SAR BEF IS B L i L
T, O BNRERAME L, FRiEERE, T E=TEERTH
BlCEfEE/RL, pHE, ®ilE Bk o872
BEECHBRICEMEE R L7, SAR BE OREHEH EE
ZRULCREEEZBET S L, SR AR 2MERF
D#IE 105~10° CFU/ml iR L, KGEHIZ Strepto-
coccus J&, Lactobacillus J&7% £ D 27 LIGIERICN§ %
LY R VBTHEER LTV BY, X5, TVEST
EEAEX 0~10,000 N-pug/d! o#iFHZRIE L, DOFEEAER
T FRESRE R L MBS 2%, OPEHLER O Strepto-
coccus J&, Staphylococcus J&, Micrococcus &2 T L
B IRFARETH b, SEEEMELE 7 v =T
ERHOMBEESED 530 LhLhss, 754
Per M B © ol RS BRI © B & % Porphyromonas J&,
Prevotella J&, Fusobacterium J&, Capnocytophaga J&,
B & U Tannerella B EbEHWT Y EoTEERR %
BT52LR, 7rvEoTEARIZEMERMES L O
BRE 058 TH 5 Z ERED S TWE7d, 75
LGMEREZEL L AR EIEE © 5 #iE A MEEE i
DWTENT L O IROCHEIED S 5 L I3EZ Shisw,
Lo Ladss, DEEERICBWIRESHELZET 2
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ME %, 7' 7 PEAE L RIRHC RIS 2 PEE L CHER
BERE LRI LIS ATV R, —
7, SAR BE CHEMIMEME %R LZIHE X, pH1E,
I, AIMIRE, & R0 BRED4HBTH -2, &
i, HIMERE, & v 87 BREETEARKE O RIEEE

LR R & 2 R S EEEE L2 S
T3 SAR BHFIZEKES X X LPREERE A~ O
IR ZE B E T2 REPET LV —BEETH B
728, I, BIMERE, & v 82 BisE o REREEE
DA Ul egeEnE L 5N b,. 72, pHEOHIEH
FE 6.0~80 LIRESIN TS, SAR HFIC pHED
BADHER ST, SAR AT O 5 #hJFAME © I3 fRE
£ D Streptococcus JE 7% £ D 275 L Bt E A3 HIETE H
IR L, O BlRAEME o EME & pH EAE & B
fEEERICB T 5 5 BlEAME OKME & pH Sl & OB
HHEARBI NS, Lo Laas, %IHEERRE DM
TCEHFICHIR» S 2 2 &, SEFEAEME LYY ViR
TLRE AT E LA BIEE O EAERE TR T2 KL T
VRN T EH D, ERIERME RS R o SR I D R
DOFMENT 2 FEM L 725 2 CEHEICHBITARELEEZS
N5, LTHEHEMRREX, S8 - mBAKOR ) —=v
IR OPEERRECINEL2 BN E L THE I N EN
Mg T H 273, SAR B OMER IR IRV AL DSEE 0
SNT T EMHS I o7, AT, SAR DIER
BEEAHNE LT MGEERICHER WO E 7 LI
¥ B REROBRERR L /2. WEEIWAE, RED
REECBE 5G9 2 DIAHCIHMGRFIC B & & OF AL AR 1 B
RSN D b,  OREDIE B X NEZA S % e
LMEE A IS 2 2 E SRS NT W0 2Y) | REHES R
FIFEEERT & 0 b EER IR S W RSN T 5 L2
2, KA O HBEEIC BV R EFE o IHIER 2 1%
WE RS T 5 2 EBEShTw2Y, X5
1, NEMEHI o BN BRAMET b= AS FENEMEHA & b U <
N B85 0 5, MG CIRSkE I I 04 2 ilsE,
", B & UOHEREMHSBANOERABMIZEIC X - T, MK
DWEBEMT 2 EELONTWVS, RIFERICENT
MG 1T & ZMER W R OB, T SHAT e s AR i
WICERHMASINZ 50, & THERE & C5H MR O MR 70t
P A E R E iz,

MG 5% OIERMERIEE O RE SAR BEEB L U
il E CHI L 2 FE R, BEE I 7 HEF TR T EL
MWD 5N h o7, SARBFHICE VT HIBIMED A A
ETL, EroREHEBIEIZEMIRBD SN, B
MAEDMETIX, MG EFIC X Z2ER T WEDIEINC X -
TIHEEBEIMET Lz EHENIE N D, MG EEHIC X B0
W wE L, SARBEE L OEEEH & IEML TwaH
HEE MR AN DB, BLALED LNV EMHS

1

F63% H45
PiCENT,

M EDER A5, SAR BE OMERMEIREE T3 4 AERS
HIHHTH I, AMIRE, & v 87 EHEEMETT
5T EDPREN, T OREEBE IR0 OPEN
TULILVEF—EROFRM AR T EDBRBE N, &5
2, APERAERETIC B 2 IREDEE OB TR X
h, CEEAEREENEL L REsEZ 5oh b, Dk
WAEHEHE & SAR & ORBHEICEE T 2 135 0D, A
W oMERIRAIH H © 5 B AL, pH fH, FEHEERE,
BEOTvEZTHEEICOW TR OMEEREZE & ORE
MR C LR E N, HEEERE A SAR
FEO7 LV X —EIEFIEICEEE 2 A[RES R S Tz,

& &

SAR &I MGEBIC L > TT7 LIV X —fERDUGE
DD 57, SAR BEOMERIER I, @EE & L
T, pH, I, AMIKEL, & v 0 HEECEMEEZRL
7278, MG #5ZI1C & 22z 51 d, SARBEDOT
LU X — R EGE I X R & b b MER ik DB 5
WRENTZ,

i
% 0H H MR A o R 7 LT I /1TE > 72 LION #FZEBa%
A, EamBlEERT FARERR, NILFRTRICES 2
L¥9.
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A Study on the Improvement of Allergic Rhinitis by Mouthguard:

Analysis of Biological Salivary Properties in Patients with Seasonal Allergic Rhinitis

HarAGA Hiroshi'?, MuroMacH! Koichiro!, MuTon Noriko',
Suzukt Jiro!, SHIMOJIMA Kaori!, FujMak! Ryuijit,
UtsuNoMIYA Mail, Kosa Taiki!, Xu Duo!
and TANr-Isan Nobuyuki!

Division of Pulp Biology and Endodontics, Department of Oral Interdisciplinary Medicine, Graduate School of Dentistry,
Kanagawa Dental University
“Ministry of Defense Japan Self-Defense Forces Hospital Yokosuka

Abstract

Objective: The purpose of this study was to establish a treatment for allergic rhinitis by wearing a mouth-
guard (MG), by clarifying the correlation between salivary properties and allergic symptoms. In this study, a
MG, which was found to have the effect of increasing saliva flow rate, was used for SAR patients and
healthy subjects, and saliva properties were analyzed using saliva before and after wearing a MG.

Method: From among patients who visited the Kanagawa Dental University Hospital, 24 SAR patients and
7 non-allergic healthy controls were enrolled. Allergic rhinitis symptoms (3TNSS), salivary flow rate, and
biological properties of saliva before and after wearing a MG were examined. The biological salivary proper-
ties were analyzed based on seven items: cariogenic bacteria, pH value, acid buffer capacity, occult blood
concentration, relative number of white blood cells, protein concentration, and ammonia production by multi-
item saliva test.

Results: The 3TNSS score was significantly decreased and the symptoms were improved in SAR patients
with MG. The salivary flow of SAR patients was significantly lower than that in healthy subjects, whereas
the salivary flow of SAR with MG was significantly increased. The multi-item saliva test of SAR patients
showed a significant increase in cariogenic bacteria, acid buffering capacity, and ammonia production, but a
significant decrease in pH, occult blood, leukocyte count, and protein concentration, compared with healthy
subjects. In SAR patients, only occult blood decreased after wearing a MG; the other test items did not
change.

Conclusion: Allergic rhinitis was found to be improved in SAR patients by wearing a MG. Salivary secre-
tion was involved in symptom improvement, and the effect of saliva properties was hardly observed.

Key words: seasonal allergic rhinitis, mouthguard, saliva properties test
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HEY R BRI & 2 BREERINE E2ERE LTws, {EROMAR~ Y AT NVIE, RIEEE
BEE L HECHENMICBWT, BEREDTIRAETFTLVE L THEORMEH B EEZ NS, SHICE
BRtEE & < 7 A CIEFFEFRERICHEER 7 v F OEHRCERINERD 2D DD, ZOBIGHEMEAICE L, KIiE
PEMRE L 2w E LS FEZREL Cw2HED H 2. SEOMIETIE, BB O IigkzE He T
B E N A B S, BB & Ok~ Y 2 ICB T 2 WAL OMEFTE s L 7z,

MBLE S5 - Porphyromonas gingivalis F2K D LPS % 8 s & 24 JEiHd C57BL/6] < A @ MR 1
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OFE5REIF20pug & Uiz, =7 A0 E¥E G, BEH50 1:ERE L 4 BEZICERRL /2. LS o DpE
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BoOWEEEZERNE L AR IICBZE L 72,
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BHE) 3D 5N ot w4 7 v CTHEERTIX, LPS#Z Saline B & I L TEWINEZ % L 3Bd 2. Young
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HCLRORIEEMIEORE 2 ZE O, LR TGN O RIED M L Cwiz, TRAP B+ taTli, LPSHIX
Saline &f & ik L © TRAP BiE:iiia % % { 38 7-. Old ® LPS #id 1 & v 43T TRAP Mg % % < &
D7z,

<A 2783 ) DIk BHAND LPS #5103, <7 ZEBRIEAL TV E L TOREEIRB S
7o, Mg~ 2 TREE~ T R LU CREERINOBENZ RS, LPS #5465 b ke ivic BRI D & &
BRI Nz,
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bAREICB W THEARIE, TEEDRN 8 EILL LA
LT3 Enb Ty, EFEHEKEE L UESTS
NTwa, HERIEEBREMEIEEST 2NEE
(LPS) WREBEEG L CHI & SN b KIEWEETH
o RIEDOHLK LBV EEE 2T 5,
BB IR E 5 XA 2 SR E A s B e R %
HoTwz? HEBHEOA =X LD—2L LT,
B 7 S B S K T o B 51 & 2 B IR R @ £ A
Z X LDEET Y, LPS I3 BRE & AT 2 53
fidd - B e R B (R L <, B I e 2 fieste
T 29, FRBEMIICE LT TLRS, BXU4%2A4LT
RANKL % 538 U BB % e 257, & 72 LPS
WEHERP APk & 2R L, REEWY A b H A v
e b 5T 389 < RICLPS %5 L HE 4 % ik
S, EEOEEH - RIED A F = X L% BT 5T
RHBBIES KL fTbh T 3100,

EHENERRLEFSLVELTIE, <7 R2DHEBELRKE
FR1207) 0 g T EI B O AR 4% 5152010 & > TR 408
BRI TEL LLL, BRICLMEOFEDRN
B sNMEC k> TBAME#EPZM T2 0w [
HEEDRH B2 EBHENTLRDN) i e R
EETILVEYME LCEAT 2RO AR, FEDEY
%ZLMETIE FRAROEEZHEL TwhwnEER
5N %, kb e RICET B ERIER T
Lawdb oo, Hifii~w X 2o 7 E KT 7 ILHINE
LEZD, X5, BEOIRICIIEARFFHERICHE
AERT Y b OELERINEED DD DD, ZDHRIATE
fEIAICHE U REAMSMERE L 22 wv & v 9 RIEZ R L <
VBEEL H B

D& RMEICE VT, AL, N~ T 2%
fifi > 7 i 48 7V DIGEE & F6B L 72 IE ot m i &
HIC LPS#&5ICB T 2 M~ Y A L&~ ATD
MR E AL 2 R I bhile, WRET L7 & 50, i
~NOREEARE AR D E VPR T 2721336 D<A~
o)y VRT3 AR SEI LPLPS O KIER
5%f1o 7z,

B LUOFE

1. BhEER

AFEERIFFE 0 RABYEBREIRUE ICHE», #H Y
B FEBEMEBEE R OKR KRES 17-001) 215 THE
MaL 7. EEREIWIC X, S EEOLEE C57BL/6] < 7 A
20 V8 (CF¥{RE 30 g) & 24 G o kM C57BL/6] =

%635 H4iE
22008 (FHRE30 g Mz, 8o~y 2%
Young #, 24 D~ 2% Old#E L, ZhFho<
TR L TR EGHKT LEBICERL2b0 (Iw i) &
BERT ARBICER LD Uw ) Ko, &5
I LPS 24 5.9 5 LPS #f & 2B AHIK (Saline) % #5
$ 2% Saline Bt & L7z, 1w Old @ LPS & (1w-0ld-LPS
BE), 1w & Old @ Saline ## (1w-Old-Saline &), 1w &
Young @ LPS & (1w-Young-LPS &), 1w & Young ®
Saline # (1w-Young-Saline #f), 4w #f Old ® LPS #f
(4w-0ld-LPS #¥), 4w % Old @ Saline #¥ (4w-Old-Saline
), 4w B Young @ LPS # (4w-Young-LPS £f) & 4w
#¥ Young @ Saline #f (4w-Young-Saline #£) O&&l 8 #f
oI CEBRET- 7 (Fig 1).

SEER 3 /NENY) F kLSS (Forane Forawick vaporizer,
LTa AF4HV) FHOTAVYIVIY (T4—V
Y, TRy PV rojy) 2RASEEEFICTTo %,
Porphyromonas gingivalis % LPS (LPS-PG, % 54
TRA7) & EEEEAMEAETOZHEA CGE—HEEE A
Ha O ) W 2 18], 6 M A TARE 12 BIES L
7z. LPS #5013, =7 2PN DEREZ R/NRIC
Mz 272033ConrNIVvrr=4 7m0y
(Hamilton Company, USA) Z{#H L 7. LPS &5&1Z
WEOHEESHEIC Sug/ul ICTEL, 1R 4ud %TF
B U722 Saline BHIC I3 AEFIAMA (RIFERE, KF
BISR) & Al VER L7z, < 7 RIS EBIR I B AR
B X OZEEKE ARERZ 72, FEERETRICRIEDT A
WCTREH S, FHARMHL 4% 87 K VLT VT
FYER CREIE %2 1T 7z,

2. OFEANERER=R

WO~ AWM EBZET 527-0, BRERZD I
FHICR LT T Y2 A %5 (D5500, NIKON) #fER L
TR ET- 7.

3. ¥4 70 CTEREz

A FEE®RIC A 270 CTEE (Scanmate-
RB090SS150, Comscan) #Zfifif L C&EE 800kV, &
I 85.0uA, FEATHFOFRETCHBRFEE2iT- %,
TRI/3D-BON (5 + v 2 AF LTy P=7 V) %
AT LB OMEEE ZRITICBIZE L .

4. <4 -0 CT Ef%&stal

Ml B LTk X v F-2F A LEE (CE]) 251k
5 TE S c oM (CEJ-ABC distance) % iy 7
F % = 7 (Image ], National Institutes of Health, USA)
% TEHIIL 723030 B — i o Ut ISR - B0
HIRD 2 AFT2FHIERA >~ & LTHIEL, FHE L
MRETR L.

5. fERIEATER

SABHIEERIC, I0%EDTA (pH7.4) AR THIK L
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Old 1lw—LPS (n=5)
(24wks old)

Young lw——LPS (n=5)

(8wks old)

Lsaline (n=5) Lsaline (n=5)

4w——LPS (n=5) 4w——LPS (n=5)

L—saline (n=5) L—saline (n=5)

Fig. 1 Mouse groups and LPS administration

T, IRV T 7 4 vE L, RIRFHICES 5 um
DRBIEAR A ERLL 7. VIR 1353 AT 28 A <l
gz 1T o 72, ML EREIE, ~< ¥
vexA Yy (HE) #th L EARRMNIERER A7 7 & —
¥ (TRAP) Juta%fro/z. 1fAEKTCODHIRIZ3 L
L7z,

6. FEMERES S UEHE

HHED HE Jeft & TRAP e AL, Y A7 L4
YBEM SR (BX53, Olympus) ZHAWTHZE L. 74
N owEMEEBICE 5% TRAP B HEMIE O %
(TRAP-positive cell number) ZEHAIL 72, F—Fk &
EEBEOMEZHHE LCRE L7, BET 2HEETR
HoEE (um) Z2HE LT, BEAE LD TRAP B
fao$%EH L 7% TRAP Mgz HE L, ¥l
£ EEHEfRE TR L T2,

7. HEIEHSH

HITE M 13 1l + A2 HEfR 22 ¢, Student—¢ #0E % H W
THEHEL 2 1T\, p<0.05 DA ZEREEDH L & LTz,

w &R

1. OFNEREER

TYYNA A TERET, WIRIIZRGHMALICE
T PH AR I B 2 FE R TEIR, B e & D RAEVER
LB s h o 7o, O Z i LPS #f & Saline
B, lwhEL 4w ¥, Young # & Old Bf & ofH b BARE 7%
ZRED SN2 o7 (Fig 2).

2. ¥4 70 CTEfgEHE

B EIALFAFOF—H & B _HE O mE & g L
72. 1w-0Old-Saline # & 1w-Young-Saline F % [t~ 3
&, Old TIX LPS D& 72 THHEWNIFLEL T
7z. F7z, 1w-Old-LPS # & 1w-Old-Saline #, 1w-
Young-LPS # ¢ 1w-Young-Saline # % X, Old,
Young & %12 LPS #1134 O BWMINSHEZ SNz, 4w
BT 4w-0ld-LPS # & 4w-0ld-Saline #, 4w-Young-
LPS #f & 4w-Young-Saline #£% [t % & LPS # T3,
B 5L P BN & 2% > 5 72 (Fig. 3).

3. ¥4 70 CT&E&:sHal

CE] » 6 B THOE X % 51l L C Ml £ R E

~A7ud )y OEMHRAL MY Y A~D LPS 50 E 289

Fig. 2 Soft tissue at the administration site immedi-

ately after sacrifice
(A) 1w-old-LPS group, (B) 1w-old-saline group,(C)
1w-young-LPS group,(D) lw-young-saline group, (E)
4w-old-LPS group,(F) 4w-old-saline group,(G) 4w-
young-LPS group, (H) 4w-young-saline group
The administration site is indicated by a black dot-
ted line.

TEL, F7V—7%H L7, 1w-Old-LPS #1X 28.6
£13.2um, 4w-01d-LPS #f (% 34.0£8.2 um, 1w-0Old-
Saline #f1 15945 um, 4w-0ld-Saline #fid 13.8£6.7
um, lw-Young-LPS #13 99+£09 um, 4w-Young-LPS
12 8913 um, 1w-Young-Saline #1% 74+1.7 um,

4w-Young-Saline #£13 54+14 um 72 > 7z, Old TIZ,

LPS#1% Saline #f & W L CHEICEWERINEZ R L
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Fig. 3 Bone shape at administration site
(A) 1w-old-LPS group,(B) 1w-old-saline group,(C) 1lw-young-
LPS group, (D) 1w-young-saline group, (E) 4w-old-LPS group, (F)
4w-old-saline group,(G) 4w-young-LPS group,(H) 4w-young-

saline group
The arrow indicates the alveolar bone resorption site.

Old mouse ; 24w old Young mouse ; 8w old

k
501 I E3 x E3 504
— i — ]
— 2 101
E 10/ E40
= =
s & 304
I I
7301 z
S 520
2 2
=% = 10
S v
@] &) pvosey Il‘
10 \-1"\ T sl - 0- & — A -
1wLPS 1wSaline 4wLPS 4wSaline 1wLPS 1wSaline 4wLPS 4wSaline

* 1 p<<0.05

Fig. 4 Difference in bone resorption with aging
The cement-enamel junction (CEJ) to alveolar bone crest (ABC) distance (um)

was measured from the micro-CT image (p<0.05).

7z (p<0.05) (Fig.4). 1IHL 438 & O CIEERINE 4. HEREFRVERE

DEALICEREZ%2BD > 7. Young Tix, LPS EfiZ 1) HE 3
Saline # & L L THEICEWEBINEZ2 TR L1z (p< Old ® LPS#Tid, 18X b b 4 BCTHEEARLIETL

005) (Fig.4). 1H& 4L oikTiz, FRINEOZE TWwiz, %7z 4w-Old-LPS BE D5 2> 5, FIc LPS %
ficHREZRD iro Tz, GERFA P 55— FIR & 55— FI o AT 1 RAE MR 0 =
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N .. n»:ﬁ | I _':\,';“‘j‘
Fig. 5 Location of inflammatory cells
(A) 1w-old-LPS group, (B) 1w-old-saline
group, (C) 1w-young-LPS group,(D) lw-
young-saline group, (E) 4w-old-LPS group,
(F) 4w-old-saline group,(G)4w-young-LPS
group, (H) 4w-young-saline group
— 1100 um

255D 5 BN TOREEM RV Tz (Fig.b).
2) TRAP #:tt
TRAP BH:MfE o %%, Saline #ic b~ T LPS &% 58
THL BRI, Iwitdaw B2 HET 2 L, 1w

Fig. 6 Location of TRAP-positive cell

(A) 1w-old-LPS group,(B) 1w-old-
saline group,(C) lw-young-LPS group,
(D) 1w-young-saline group, (E) 4w-old-
LPS group,(F) 4w-old-saline group,(G)
4w-young-LPS group,(H) 4w-young-
saline group

TRAP-positive cells are stained red.
— 50 um

Old-LPS BFIC HiX 4w-01d-LPS Bz % # D TRAP Brlk
HINEAER D 57z, —77, Saline #Cld TRAP Ptk
ks 7, TRAP BIEMIEIZIZ L A LB W
7o 7 (Fig.6).
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Old mouse ; 24w old
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* 1 p<0.05

Fig. 7 Difference in osteoclast TRAP-positive cell with aging

The length of the alveolar bone surface was measured from the TRAP-stained images,

and the number of TRAP-positive cells on the bone surface was counted (p<<0.05).

5. fE#ETA

MIEERMOESZMEL CTEEREMED 1um 24720
@ TRAP MG O %2 MRl L, Pl £ iEMERE L L
7z. 1w-Old-LPS #£1% 1.8X103+0.6 X102 cell/ um,
4w-0ld-LPS B£132 2.2x1073£0.9%107° cell/um, lw-
Old-Saline #i3 1.0x1073+0.6 X 10° cell/um, 4w-0ld-
Saline #1% 0.7x103£0.2% 103 cell/um, lw-Young-
LPS B3 1.6X107°+0.4%x1072 cell/um, 4w-Young-
LPS 13 1.6X107°+0.5%1072 cell/um, 1w-Young-
Saline # (% 0£0 cell/ um (TRAP M I EER )
4w-Young-Saline #£ 13 0.5X1073+0.1x 1072 cell/um
72o 7z, Old T, LPS#iZ Saline £ & i L THEIC
TRAP FiEfila 2% < H#E L 72 (p<0.05, Fig.7). 138
& 4EE 0TI, TRAP HilgBoZbic EEZ%2R
D7zl o 7z, Young TlE, LPS #13 Saline #f & [hig L ¢

=IZ TRAP FpiEfmiE s %  FHE L7z (p<0.05, Fig.
7). 1AL 4 EE ot Tix, TRAP fiflatkoZ{tich
BERROLIoT2, £, Old & Young @ HKTIdE
WINEDZACICERZZRD ko 7z,

£ =

LPSO#E%233GD~vA7uv VI Tiro/zl
T, NG A S AR O 245 0 PR 3 IR I
BEINT LPSEEMRTA T, £72<A 7o CTHE®
BEEBRAOORREL &, B~y X - i~y A LD
12 LPS 0% 5.8 IRINAAE U, TRAP BiEMIfa»% < H
BHLzZticky, RO 2T NVICEBWTHREFR
DOFFEEFARICHERAE RS LI LN TEREER
5D, £, EBREMICHEE~ Y Z2MEHT LT
M~ 22 FERA L ZBAICEEEhs Aty i

L2 BWINOFHEREZRN L. S5 IO LPS %
T2 LT, BELLEREBL LN TERLE
2533).

CT Wi T~ 20 18 & 4 BicBRINOE =
FERIBADENLEL oD DD, HHEAEGR T T 0%
WS PICBRTH 5 T Ep 5, N~ A TIEERIN
& LPS #5447 20 5 4:E250E LU € & BRIFIICHET T %
TEMRBINT, B~ ATIE, i~ v R L
L CREREW D O DIEEIm 2R3 2 & BRI
ML CcwadEEZLNE. KX, 7R =y 2A9E
(LA DEREIC & 0 B L ~ L OFALA3 2 L, AR
RO Z SR, BEREREDO A H =X LT
HEHIN T 20 HICHES REETH b, flEICHES
RRED A & U TS D EBER 72 (8 L <L D 485
REDIFIEALS 23287 50 5. S0, M~ 2 TE%
INAHEST L 72 SRR & U T 5 SSE RGO 3 m & %
WIZRERE DI T EZ b b, AR TIRES LT
Wiz wAlo FEEHRRICB VT, SO EER O
< TRAP MM IR S e o7z, TOfRRL
b, Mg RBEENZ T ToMEE - ek
TW3bFTE% <L, LPS DX 5 LAz 52 724
BToORELTCO IR H 2 EEZ 6N 5.

£7, LPS 25 Lz~ 7 A0 1L 48T,
<4 7 v CTHETOEPRIED TRAP §+f1T D TRAP
MR o2 b MBI L CREEE T vz, &
D & ST LPS# 5 4l L T b HWA AR E L T
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WWHEELTWEZ EBEL 6N D, RSS2 # A
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Effects of Aging in an LPS-induced Chronic Periodontitis Mouse Model

MORINAGA Hirotsugu, KANAYAMA Keiichi, KITAGO Mitsunobu,
YAsuDA Tadashi, HASEGAWA Toru, SATO Takumi,
SHIMIZU Yuta and TATSUMI Junichi

Department of Periodontology, Division of Oral Infections and Health Science, Asahi Unversity School of Dentistry

Abstract

Purpose: Alveolar bone resorption due to chronic inflammation is the main symptom of periodontitis. Con-
ventional mouse periodontitis models need to be improved as models of chronic inflammation, particularly
with respect to the method of inducing inflammation during the observation period. In this study, alveolar
bone resorption was induced by a method which caused little mechanical irritation, and the progression of
periodontitis in young and old mice was compared.

Methods: Lipopolysaccharide (LPS) from Porphyromonas gingivalis was administered 12 times (twice per
week) on the palatal gingiva of 8 or 24-week-old C57BL/6] mice. The LPS was injected by a microsyringe
(33 G), and the dose was 20 ug per shot. Maxilla samples were collected 1 week and 4 weeks after the final
administration, and micro-CT scans and tissue slices were prepared.

Results: Injection of LPS by the microsyringe did not require strong external force. Results from the
micro-CT showed that bone resorption stimulated by LPS was greater in the older mice than in the young
mice. In the comparison between 1 week and 4 weeks after the final administration, the aged mice demon-
strated more bone resorption later than the young mice after 4 weeks.

Conclusion: LPS administration with a microsyringe caused alveolar bone resorption in both young and old
mice. In older mice, bone resorption was observed continuously during 4 weeks after LPS administration.

Key words: older mice, lipopolysaccharide (LPS), microsyringe
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A Preliminary Study on Remaining Enamel Thickness Measurement
Using Time-domain Optical Coherence Tomography

KUROKAWA Hiroyasu, TAKAMIZAWA Toshiki, IIN0O Masayoshi,
ARAI Yuiko, TAKAMIYA Hiroshi, WAKAMATSU Kengo,
YOoKOYAMA Munenori, IIJIMA Tatsuya and MivAzZAKI Masashi

Department of Operative Dentistry, Nihon University School of Dentistry

Abstract

Purpose: We evaluated the ability of optical coherent tomography (OCT) to detect remaining enamel thick-
ness (RET).

Methods: The labial surfaces of extracted bovine teeth were ground with wet silicon carbide papers rang-
ing from #240-grit to #1,200-grit to create different RETs. A time-domain (TD)-OCT imaging system was
projected onto the specimen surface, and scanning was performed across the areas of interest using a probe
attached to a mounting device. A depth profile of backscattering along a line perpendicular to the object sur-
face was generated (A-scan), and the RET was obtained. Following the OCT measurement, the specimens
were sectioned along the tooth axis in the vertical direction (labial-lingual), and the thicknesses of the speci-
mens were measured using scanning laser microscopy. The data obtained from the different measurements
were subsequently compared. The Bland-Altman comparison and the paired itest were used at a signifi-
cance level of 0.05.

Results: The agreement among the different measurement methods was analyzed to assess inter-method-
ology variation, with strong and positive correlations found for each group of measurements. The results
indicated that the mean difference between the OCT measurement and the direct measurement was
—16.333£7.997 um, with the 95% Bland-Altman limits of agreement ranging from —32.001 to —0.659 pm.

Conclusion: While this preliminary study involved several limitations, the OCT method is a promising
non-destructive method for evaluating RET under the conditions applied in this 72z vitro study.

Key words: enamel thickness measurement, optical coherence tomography
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Introduction

For the anterior teeth, discoloration and anomalies in
size and shape are regarded as esthetic issues, and
many clinical procedures have been developed to
resolve these issues by using appropriate dental materi-
als”. While fixed dental prostheses are preferred when
treating patients with such dental anomalies, the disad-
vantages of reduction of sound tooth, longer fabrication
time, and the relatively high cost of restoration often
lead the clinician to choose a more cost-effective and
time-saving restoration. Direct laminate veneers with
resin composites are among the alternative methods for
addressing esthetic problems in the anterior teeth.

Direct laminate veneers became popular as part of a
minimally invasive and more conservative treatment to
improve the esthetic appearance of the anterior teeth?.
Many factors can influence the long-term success of
direct laminate veneer restorations, including the depth
of preparation, the type of adhesive system, the thick-
ness of the restorative material, the structure of the
adhesive interface, and the type of occlusion®. The
depth of preparation is particularly important for the
success of laminate veneers, while minimal dentin expo-
sure on the cervical third of the prepared tooth surface
is known to be an important factor in the longevity of
resin composite restorations using universal adhe-
sives”. Resin-dentin bonds are unstable owing to hydro-
lytic and enzymatic degradation. Although collagen
cross-linking improves the intrinsic properties of the
collagen matrix, it leaves a water-rich collagen matrix
with incomplete resin infiltration making it susceptible
to fatigue degradation. Therefore, care should be taken
in applying phosphoric acid etching agent in terms of
longevity of the restoration.

Tooth preparation for direct laminate veneer resto-
ration should be completed in terms of the enamel sub-
strate to maintain a durable bond between the resin
composite and the prepared tooth. In short, tooth
preparation in veneer-based restorations should be
meticulously carried out to prevent dentin exposure5).
However, during tooth preparation carried out in clin-
ics, it is extremely difficult to assess the remaining
enamel thickness (RET) with the naked eye. A dental
X-ray examination is an important dentistry tool for
determining the status of the decayed lesion and its
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proximity to pulp tissue. With the use of digital radiog-
raphy, which is an alternative to analog radiography,
the X-ray images can be manipulated and improved
through image processing software to enhance the
lesion imagery®. Meanwhile, although cone-beam com-
puted tomography can provide more accurate images of

) care must be taken regarding

the lesion extension’
using higher doses and image distortion, and the cost of
maintaining the equipment is a further drawback. An
alternative method for investigating enamel thickness is
the ultrasound measurement technique. However,
although determining the sample thickness by ultra-
sound has a number of significant advantagesg), the
curvature of the natural enamel surface poses a chal-
lenge for correctly positioning the ultrasonic probe,
which can lead to issues in obtaining effective ultra-
sound images.

Recently, optical coherence tomography (OCT) has
been used for the determination of tooth mineralization
because the method is non-invasive and avoids the issue
of radiation-induced tissue damage®”. OCT provides
cross-sectional images (B-scan mode) of biologic struc-
tures based on the differences in tissue optical proper-
ties, with several research studies utilizing OCT to
determine enamel thickness'’ . Time-domain (TD)-
OCT can generate a depth scan (A-scan) by mechani-
cally scanning the coherence gate along the depth
range, while in Fourier-domain (FD)-OCT, Fourier-do-
main or wavelength-tunable source OCT systems are
used to recover the A-scan in a single shot'. FD-OCT
systems offer some advantages over TD-OCT systems,
including higher sensitivity and exponentially faster
scan rates'”. However, they also have several disadvan-
tages, including a limited depth range due to the finite
depth of field of the imaging optics. Meanwhile,
TD-OCT systems are compatible with dynamic-focus
that scans the coherence and confocal gates simultane-
ously. The scanning approach in TD-OCT is based on
the measurement of interference between the incident
light reflected by the tissue and a reference light
reflected by a moving mirror; thus, reducing the coher-
ence length of the irradiating light provides discrimina-
tion in depth. As a result, it is generally agreed that
TD-OCT exhibits greater efficacy for applications in
which either a large scanning range or a high lateral
resolution is required, such as the detection of remain-
ing tooth substrates!®. In fact, TD-OCT imaging Sys-
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tems are capable of producing optical cross sections of
samples at a typical axial resolution of tens of microme-
ters and with acquisition speeds as fast as two images
per second (a few hundred A-scans/s).

The purpose of this preliminary study was to evalu-
ate the accuracy of RET measurements employing a
TD-OCT imaging system in comparison with measure-
ments obtained by laser scanning microscopy (LSM) for
determining the RET on the dentin-enamel junction
(DEJ) after grinding the bovine tooth surfaces.

Materials and Methods

1. Specimen preparation

Freshly extracted bovine incisors, without cracks or
erosion, were cleaned and stored in physiological saline
for up to two weeks. Five teeth were then mounted in
self-curing acrylic resin (Tray Resin II; Shofu, Kyoto,
Japan), to expose the labial surface of the crown. The
labial surfaces were subsequently ground with wet sili-
con carbide (SiC) paper (Fuji Star Type DDC, Sankyo
Rikagaku, Saitama, Japan) using a water coolant and a
sequence of SiC polishing papers, starting with #240-
grit and finishing with #1,200-grit paper, to create dif-
ferent RETs. The specimens were cleaned using an
ultrasonic bath (Quantrex 360; L & R., Kearny, NJ,
USA) with distilled water for three minutes.

2. OCT measurement

The focused light beam of the TD-OCT imaging sys-
tem (J. Morita Mfg, Saitama, Japan) was projected onto
the specimen surface, and scanning was performed

across the areas of interest using a probe attached to a
mounting device. Superluminescent diodes
(DL-CS3184B; DensLight Semiconductors, Singapore)
with a central wavelength of 1,310£50 nm, a spectral
bandwidth of 40 nm, and an optical output power of 7.5
mW were used as the light source. The emission light
was coupled to a single-mode fiber-optic Michelson
interferometer and then delivered to the reference mir-
ror and samples. The reference mirror was mounted on
a linearly translating galvanometer, which was driven
by a triangular voltage waveform with a fringe modula-
tion frequency of 1 kHz. The light was reflected off the
mirror back onto the retroreflector and re-imaged on
the reference arm fiber. The light beam scanned the
sample surface point by point and line by line. A depth
profile of backscattering along a line perpendicular to
the object surface was generated (A-scan). These sig-
nals were amplified and demodulated by an amplifier,
and the voltage from the lock-in amplifier was subse-
quently converted to a digital signal using a data acqui-
sition board before being processed on a personal com-
puter using Origin 9 analysis software (OriginLab,
Northampton, MA, USA).

Three specific positions on the specimen were
assigned to obtain the RET measurements by TD-OCT
for five different bovine teeth with three different mea-
surement points (Fig.1). To standardize the enamel
thickness measurements, notches were prepared using
a diamond point (ISO #011; Shofu Inc., Kyoto, Japan) at
2-mm intervals on the mesial and the distal side of the

specimen. The enamel thickness measurements were
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Table 1 Comparison of OCT and LSM values of RET

Specimen #1 #2 #3 #4 #5

Measurement | )=, 4 1 2 3 1 2 3|1 2 3 1 2 3
point

OCT vae | 137 ML 12" 180 205 229 | 282 30 330 | 404 464 480 | 50 625 649
V.

®) a7 @1 | 20 (@25 (19 | (17) (20) (28 | (28) (1) (17) | (32) (200 (33)

LS vl 114 125 130% | 167 194 216 | 274 324 370 | 382 442 474 | 517 603 614

VR an a3 ao | a8 o) o) | 13 (18) () | 21 (12 26 | 17) (16) (20)

Unit : um, n=5, mean values and (standard deviations) for each specimen averaged of three times measurements. For

each specimen at the same measurement point, mean values with the™ are significantly different (p<<0.05).

conducted at the center between the mesial side notch
and the distal side notch. The specimen surface was
gently air dried for ten seconds and then positioned
under the sensor of the TD-OCT probe with the notch
oriented toward the probe handle. The scanning probe
connected to the TD-OCT device was fixed at 2 mm
from the sample surface. The thickness of the sample
could be determined through subtracting the vertical
position of the DE]J reflected light from the vertical
position of the sample surface in the OCT image, using
an average refractive index of 1.631'7.

3. Laser scanning microscopy measurement

Following the OCT measurements, the specimens
were sectioned along the tooth axis in the vertical
direction (labial-lingual) at the measurement point for
the A-scan using a low-speed saw equipped with a dia-
mond-impregnated blade (IsoMet 1000; Buehler, Lake
Bluff, IL, USA). The sectioned surfaces were then
ground using wet SiC papers up to #1,200-grit paper.
Specimens of the same approximate positions were
observed using LSM (VK-8700 3D; Keyence, Osaka,
Japan). The excitation light exhibited a maximum
wavelength of 658 nm, while the excitation light inten-
sity and the photomultiplier amplification remained
constant. The image size recorded was 81.5X71.5 um?
while the resolution was 1,024 X 768 pixels. Images were
obtained for four different sites on each sample to
determine the RET.

4. Statistical analysis

The significance level for the normality test was set
at 0.05. The data for each group were tested for homo-
geneity of variance (Bartlett’s test) and a normal dis-
tribution (Kolmogorov-Smirnov test). If the p-value for
the test was <0.05, then the data were not normally

distributed, and a nonparametric test, such as the Wil-

coxon signed-rank test, was used instead of the paired
t-test. However, if the p-value was >0.05, the data were
deemed normally distributed, and a paired #test was
used. To evaluate the agreement in RET values
between the OCT measurement and the direct mea-
surement using LSM, the Bland-Altman comparison'®
was used. All statistical analyses were performed using
a commercial statistical software package (SigmaPlot,

Systat Software, Chicago, IL, USA).
Results

The RET values measured using OCT and LSM are
shown in Table 1, while the associations between the
ultrasonic and the direct measurements of the tooth
specimens are presented in Fig.2. The agreement
between the different measurement methods was ana-
lyzed to assess the inter-methodology variation. Strong
and positive correlations were found for each group of
measurements (r=0997). The Bland-Altman compari-
son was used to evaluate the agreement in RET levels
between the OCT measurement and the LSM measure-
ment based on the actual difference (Fig. 3). The results
indicate that the mean difference between the OCT and
the LSM measurements was —16.333£7.997 um, with
the 95% Bland-Altman limits of agreement ranging
from —32.001 to —0.659 um.

Discussion

The overall aim of the present research was to evalu-
ate the ability of TD-OCT to display the DE] to esti-
mate the RET, and to subsequently assess the findings
in relation to those obtained by LSM. As the DE] land-
mark was identified in all TD-OCT measurements, it
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was possible to take measurements on all the speci-
mens with the ground enamel surface. As the tooth
specimens exhibited varying enamel thicknesses,
TD-OCT allowed us to identify a wide range of thick-
nesses, ranging from 137 um to as high as 649 um.

To evaluate OCT images appropriately it is neces-
sary to remove artifacts. The refractive index (RI) is
an important parameter of light propagation in tooth
specimens, and scattering is the final result of the local
variation in RI'”. OCT is based on low-coherence inter-
ferometry and can thus be used to measure the optical
path length (OPL)?. Since the OPL is the product of
the RI and the geometric thickness of the specimen,
OCT can provide accurate measurements of the geo-
metric thickness if the RI is known?. The quantitative
determination of RET using OCT is a simple method
that demonstrates the potential to provide information
on the remaining depth of the enamel for direct lami-
nate restorations using resin composites.

During the OCT measurement, care was taken not to
desiccate the tooth specimens. It was hypothesized that
the difficulty in visualizing the DE] by scanning is
partly due to drying out of the specimens during OCT
measurements®?. Any dehydration of the tooth speci-
mens may result in increased light scattering due to the
mismatch in RI, which, in turn, will interfere with the
light propagation in the deeper area of the specimen,
including the DEJ. An earlier study demonstrated the
influence of internal hydration on the transparency of
enamel and reported that the teeth should be kept well
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hydrated for appropriate measurement using OCT#). In
fact, previous findings indicated a significant difference
between the OCT signals of enamel in wet conditions
and those in dry conditions, with the difference being
more pronounced in demineralized enamel, increasing
according to the demineralization time?¥. Although
there is no consensus on the optimal hydration condi-
tion for tooth specimens during OCT measurement,
some consideration of the moisture conditions of the
specimens was made by applying water and minimiz-
ing the duration of the scanning.

There are a number of important limitations in using
the OCT measurement technique, which must be con-
sidered here. In this study, the OCT measurements
were performed using surface-flat specimens, which did
not reproduce the natural tooth curvature. It was nec-
essary to flatten the surface to rule out confounding
factors associated with variations in tooth curvature
and to allow for accurate analysis of the surface using
TD-OCT. Furthermore, the levels of surface roughness
were not formed to simulate the roughness levels that
occur in enamel preparations carried out in the oral
cavity. The consistency of the surface roughness of the
enamel was ensured using #1,200-grit SiC paper, while
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the surface micro-morphologies were considered to
ensure the OCT measurement was not affected. How-
ever, the presence of the acquired pellicle produced by
saliva was not considered during the measurement.
The acquired pellicle is thought to be visualized by
OCT#, meaning that the presence of the pellicle may
have affected the signal intensity%). In fact, the magni-
tude of the impact of any pellicle on the results of this
study remains unknown and requires further investiga-
tion.

The TD-OCT and LSM measurement methods were
conducted, and the difference between the measured
values obtained as a pair was analyzed using the
Bland-Altman method'®. The mean value of the differ-
ence between the paired measurement values is known
as “bias (systemic error),” while the standard deviation
(SD)of the difference between the measurement values
is known as “precision.” As the difference between the
methods was considered to be normally distributed,
95% of the measured values should have fallen within a
mean range of =2 SD, with this range regarded as the
95% limit of agreement. A frequently used method to
represent the results of this type of analysis is the
Bland-Altman plot method, which examines the differ-
ence in relation to the mean plot (Fig. 3). A correspond-
ing graph is obtained by plotting the differences
between the methods on the y-axis and the average
value of the measured pairs on the x-axis. The reason
for plotting the average value obtained from the two
methods on the x-axis is that the true value is closer to
the average value and that the relationship between
the difference in the measured values and the magni-
tude of the measured values can be more accurately
evaluated. The advantages of this plot method include
that it is easy to grasp the bias and precision and to
understand the aforementioned relationship?”. The
results of the present study indicate very good agree-
ment between TD-OCT and LSM measurements in
terms of determining the RET, which implies that
TD-OCT is an accurate and effective means for this
type of measurement. The results also revealed, across
all the analyses, a relatively small mean difference
between the two methods.

OCT and the ultrasonic technique are non-invasive
imaging methods that employ the same principle in uti-
lizing non-ionizing radiation and light and sound, respec-
tively. The measurements of enamel thickness using
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the ultrasonic technique are in excellent agreement
with histological measurements®, with the mean differ-
ence reported to be 0.02x0.10 mm with 95% Bland-Alt-
man limits of agreement from —0.17 to 0.21 mm. How-
ever, the ultrasonic measurement technique exhibits
certain limitations in terms of the difficulty in ensuring
that the transducer precisely contacts the nonparallel
surfaces, which can minimize the amount of detectable
signal. In view of these limitations, TD-OCT has the
potential to be used on the natural curvature on the
tooth surface as the smooth surfaces of molars did not
affect the measurements by TD-OCT. In the present
study, bovine incisors were used. A bovine incisor is
larger than that of a human, making it easier to mea-
sure at many parts of one tooth. Moreover, bovine
enamel has a good condition, with less variable compo-
sition compared to human enamel. However, further
studies using human teeth under 7z vivo conditions are
needed.

Conclusion

In this study, we evaluated the capacity of OCT to
detect RET. The agreement between different mea-
surement methods was analyzed to assess inter-meth-
odology variation, with strong and positive correlations
found for each group of measurements. While this pre-
liminary study did involve several limitations, we con-
sider that the OCT method is a promising non-destruc-
tive method for the evaluation of RET under the condi-
tions applied in this iz vitro study. The RET measure-
ment results obtained herein are expected to facilitate
further research in this area.
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Fig. 1 Measurement of Centering Ratio
Left : A representative superimposed image of a simulated resin canal block before and after instrumentation. Refer-
ence points were determined as the intersection points of the preinstrumentation canal axis and circles (05, 1, 2, 3 mm in
diameter) centering the apex of the preinstrumentation canal. A reference line passing through each reference point and

perpendicular to the canal axis was drawn.

Right : Four measuring points were determined as the points at which the reference line intersected the inner and
outer outlines of the pre- and postinstrumentation canals. The amount of resin removal from the outer wall and inner wall
and the postinstrumentation canal diameter were then determined by measuring the distance between the corresponding
measuring points. The centering ratio was calculated by the following formula : { (amount of resin removed from outer
side) — (amount of resin removed from inner side) }/postinstrumentation canal diameter at each measuring point.
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Comparative Evaluation of the Shaping Ability of Nickel-titanium Rotary
and Stainless Steel Hand Root Canal Instrumentation Performed by
Undergraduate Students

Mak1 Keiichiro, EBIHARA Arata, NAKATSUKASA Taro,
KiMura Shunsuke and Okyr Takashi

Department of Pulp Biology and Endodontics, Division of Oral Health Sciences, Medical and Dental Sciences Track,
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU)

Abstract

Purpose: This study aimed to evaluate the canal-centering ability, working time and frequency of proce-
dural errors of nickel-titanium (NiTi) rotary and hand stainless-steel root canal instrumentation performed
by undergraduate students who were inexperienced in NiTi rotary instrumentation.

Methods: Fifty-nine undergraduate students with no experience of NiTi rotary instrumentation partici-
pated in this study. Simulated J-shaped resin canals that had been preflared with ProTaper SX were instru-
mented by the students using either ProTaper NEXT (NiTi-file Group) or K files (K-file Group) (n=1, each).
In the NiTifile Group, after glide path preparation with #10-20 K files, the canals were instrumented with
ProTaper NEXT X1, X2 and X3 to the full working length using an endodontic motor (X-Smart Plus). In the
K-file Group, the canals were instrumented manually to the full working length with #15-30 K files and then
step-back prepared in 1-mm increments up to #55. The working time was measured with a stopwatch by the
instructor. The frequency of instrument fracture and ledge formation was recorded. Pre- and post-instrumen-
tation images were superimposed with image processing software (Photoshop 7.0) and the centering ratio
was calculated at 0, 0.5, 1, 2 and 3 mm from the apex by the following formula: [ (amount of resin removed
from outer side) — (amount of resin removed from inner side) ]/ (post-instrumentation canal diameter). Data
were statistically analyzed with the paired ttest for the centering ratio and working time and with the
McNemer test for the frequency of ledge formation (o =0.05).

Results: At 0, 05, 1, and 2 mm from the apex, the NiTifile Group showed significantly lower canal-center-
ing ratio (ie, less deviation) than the K-file Group (p<<0.05). The working time of the NiTi-file Group was
shorter than that of the K-file Group (p<0.05). Ledge formation occurred in 5 and 43 canals in the NiTi-file
Group and K-file Group, respectively (p<0.05). No instrument fracture occurred in either group.

Conclusion: Within the limitations of this study, instrumentation with ProTaper NEXT showed better
canal centering ability, shortened working time and decreased frequency of ledge formation compared with
manual K-file instrumentation, when curved canals were instrumented by operators who had no experience
of NiTi rotary instrumentation.

Key words: nickel-titanium rotary instrument, stainless-steel hand K file, root canal shaping ability
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Fig. 1 Intraoral photograph at the initial visit

showing a deep overbite and moderate
attrition of the teeth
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Fig. 5 Intraoral photograph at the 1
year after the flap surgery

showing healthy periodontal

Fig. 2 Periapical radiograph at the initial visit showing tissue

a possible cemental tear (arrow) on the root
surface of the maxillary left central incisor

a b
Fig. 3 CBCT images of the maxillary left central inci-
sor

Fig. 6 Periapical radiograph at the 1 year after the flap
surgery
Root canal treatment was performed due to pulp

a ' coronal sectional image. b : axial sectional image. necrosis.

Arrow : cemental tear with a length of about 4 mm
from the cervical region to the middle of the root.

Fig. 4 Intraoral photograph during the o
Fig. 7 Intraoral photograph at the initial visit

exhibiting a sinus tract (arrow) in the

flap surgery

The fragment of cementum was

removed, and debridement of root sur- gingiva between the maxillary right

central incisor and the lateral incisor
face was performed.
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Fig. 10 Extracted maxillary
right central incisor

Fig. 8 Periapical radiograph at the initial visit showing A cemental tear can be seen
a diffuse radiolucent lesion around the root on the palatal surface at the
Arrow : insertion of a gutta-percha point into the midpoint of the root (arrow).

sinus tract, reaching the apex of the maxillary right
central incisor.

?ﬂ. Rt 5 fis
-
3 » 4‘\ " A

a b c
Fig. 9 CBCT images of the maxillary right central incisor
a . sagittal sectional image. b : axial sectional image. ¢ : volume rendering image.
A low density area was confirmed extending at the palatal and distal sides of the
maxillary right central incisor (a, b). There were no contact between the lesion and
apical foramen (a, ¢ ; arrow).

|'_||i|||||'_|I||'|||||'|
= F ot s 3
a b c

Fig. 11 Histologic findings of extracted tissue specimen (HE staining)
a: extracted tissue specimen. b : low-magnification view. ¢ : high-magnification view of the box area in b.
Histological examination showing granulation and fibrous tissue with inflammatory cells infiltration and
lining with stratified squamous epithelium. The lesion was definitively diagnosed as a radicular cyst.
Arrow : hard tissue structure (0.1 mm in length) considered to be a part of cementum.
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Clinical Consideration of Two Patients with Cemental Tear
based on Three-dimensional Diagnostic Imaging

SuIBATA Naoki, INAMOTO Kyoko, YAMAMOTO Genta ™,
Mirrant Akio™ and NakaTa Kazuhiko

Department of Endodontics, School of Dentistry, Aichi Gakuin University
*Department of Periodontology, School of Dentistry, Aichi Gakuin University

Abstract

Purpose: A cemental tear is a type of root fracture in which part of the cementum exfoliates along the
cemento-dentinal junction or the cementum growth line, resulting in local destruction of periodontal tissue.
Because the symptoms are similar to those of periodontal disease and apical periodontitis, it is important to
perform an accurate differential diagnosis. This report describes two cases in which different treatments
were performed depending on the location of the cemental tear. We compare the degree of difficulty in imag-
ing diagnosis and treatment planning using periapical radiography and cone-beam computed tomography
(CBCT), and the related clinical considerations.

Case: In case 1, a 71-year-old male patient was found to have a deep periodontal pocket at the mesial and
palatal sides of the maxillary left central incisor. Periapical radiography and CBCT examinations were per-
formed, and a diagnosis of cemental tear was established from these findings. During flap surgery, the frag-
ment of cementum was removed and debridement was performed, and the periodontal pocket depth was
subsequently reduced. In case 2, a 76-year-old female patient was found to have a sinus tract in the gingiva
between the maxillary right central incisor and the lateral incisor. The central incisor was slightly painful,
and the periodontal pocket depths around the central and lateral incisors were 2-3 mm. A diagnosis of
chronic apical periodontitis of the central incisor was established by periapical radiography, and root canal
treatment was performed as usual, but the sinus tract did not disappear. Because abnormal findings in the
root canal such as root fractures were not detected using a microscope, CBCT examination was performed
taking into consideration the possibility of performing an apicoectomy. The CBCT images showed a low den-
sity area extending at the palatal and distal sides of the maxillary right central incisor, and there was no
contact between the lesion and the apical foramen. Therefore, it was unlikely to be apical periodontitis in this
case, but no diagnosis was reached. Although endodontic surgery was considered, the patient requested
prompt and reliable healing, so the tooth was extracted and the lesion was removed. Examination of the
extracted tooth revealed signs of a cemental tear on the palatal surface at the midpoint of the root, so a diag-
nosis was made of an inflammatory lesion associated with a cemental tear.

Conclusion: To determine the optimal treatment strategy for a cemental tear, it is important to choose a
treatment option based on an understanding of the location and situation of the cemental tear, as well as the
three-dimensional progression of the lesion.

Key words: cemental tear, three-dimensional diagnostic imaging, dental cone beam CT (CBCT)
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Behavior Change to Encourage Compliance with Periodontal Regenerative
Therapy Using Autogenous Bone Graft and Enamel Matrix Derivative
in a Patient with Severe Chronic Periodontitis

I6ARASHI-T AKEUCHI Hiroko and NUMABE Yukihiro
Department of Periodontology, The Nippon Dental University, School of Life Dentistry at Tokyo

Abstract

Purpose: In this case report, we describe the application of behavior change in a patient who had general-
ized severe chronic periodontitis and was unconcerned about her oral health. After the behavior change, the
patient agreed to periodontal therapy including autogenous bone graft and enamel matrix protein
(Emdogain) applied to experimental periodontal bone defects.

Case: A b8year-old female visited our clinic complaining of mobility of the maxillary left lateral incisor.
The patient did not expect tooth extraction. At this visit, pus from buccal apical gingiva was detected. There
was no supragingival calculus, but redness was detected on marginal gingiva. The probing depth (PD) was
>4 mm in 39.8% of sites and PD>6 mm in 22 sites, and the rate of bleeding on probing (BOP) was 27.6%.
Radiographic examinations disclosed the presence of moderate horizontal bone loss, and the presence of
angular bone defects with vertical bone loss in the maxillary right first molar, maxillary left first molar and
mandibula left second premolar. Especially, PD was>10 mm on the maxillary left lateral incisor.

The patient was unconcerned about periodontitis, but we applied behavior change therapy. After re-evalu-
ation, she was concerned about her oral health and requested treatment. We subsequently performed flap
surgery with an autogenous graft and enamel matrix protein for periodontal tissue regenerative therapy on
the remaining deep periodontal pockets. After surgery, fixed bridges were fabricated at edentulous areas and
supportive periodontal therapy (SPT) was initiated.

Results: After 4 years, the patient had PD<<3 mm in 987% of sites and PD=4 mm in two sites, and the
rate of BOP was 0%. Radiographic examinations showed increased radiodensity. We performed SPT every 3
months, which appeared to be sufficient for effective periodontal tissue maintenance.

Conclusion: This case report indicates that behavior change is beneficial to improve patient compliance
with periodontal therapy. After the behavior change, the patient was motivated to undergo periodontal treat-
ment, and SPT was necessary for long-term stabilization.

Key words: autogenous bone graft, enamel matrix derivative, periodontal tissue regeneration, behavior change
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WA, WRZRICBI2EEE VRV y FLYUE
1813, HEHAMESFF AL TE Y, SEIERH
KCitt Z %t O BEAHAR O H 1 7 RIS L T, &iATE
B & AR REN S 20 L €T, BAME % RAR
WWRETERBHEETHS., Zokdic, BRo W
RIS REPRIEREELR T, HEIMRZEESE
5 LCHBESKTAEVIREMIZ, arvEYy L
Y VEEBETOARRRERERNIEEREL, EROW
FHAEBE OB FT - B2 52 Tw b,

e T HRHERT A $ 2 & SR O %2175
LI FIEBL TR LO#S EIEE L k505, &HO
TRY T4 VY AT L OWE~OEEERRICN T 515
ML, TavyRYy LYy oL ailES R
FRickb, arvRyy LY UVEEBEIC K > THESR
SN HETEEEOMEENE L FEM L 13, BFoL Tk
DGR R R 2R T 2 C L A[RETH B LEZ B,
Wl e & D TTooth Weary 12 & b HiEZHE 0 e & hS HRiEE
L7fEFlic B WD, ZoREIEUEEBEOEH
CEDIBROBGERET I L2 L b AREL 7227,
SR O AEEHE (BEgkto BENEIR - 75
¥ RL) OB LY, HEHWAEHOMEZEL LK
BEROMETIC & 2R, AT o2 LRI
T & BBERE L 2O L 2 DRI L,
WEZIEFELZESEEa ROy FLY Vv BHEICE b
o L iER ofEE WG T 5.

E Al

Wi« 2%EM Tooth Wear 12 & % FIBEEE DA B RR1K
T, B XORTETO @R EMD & 26 X 2 BERE.
B A8, B

TR CEETO L DR, HiEERLZRH L%
WHETHBICIBELTIEL WL,
W © Rl E AR L.

1.8 I

%87 Tooth Wear ic & b, T A VEERIC K S
FAEFM OGN L HNEEBEED 5. HEHICE T
AT NVA L —BEYOREEIC X 2 HERR, Ba
BRARPACR O I IC & 2 A EEDE T 2589 % (Smith
and Knight tooth wear index : Score 3)?. BitaI 1X 16
HREED L UERO AN 2 RS, BET P55
A7) U EBICL ZEERELIHFEL w2 (Fig 1),

2. BERB

1) 1[EH : 2016 £ 8 A

AEfE & L C, mAZ 2R KABELOE Y 2
7y THER L 72 (Fig. 2). FABRS oA EEDOE
T LTk, [BEEME E BRERTFEOREE, ET
HOMAWEHRATEIZY — ATy TRV T Iy F T
Fh, JUTTANAHERYF2 (25 L 087 F
V) 2 HOCTEERRES Y BELE L2772, £10
mm DEITIZIV 774V 2 AT 4 ES7u— (7
SVLIVET T Uy RER L CRAHEEEAEBIEL,
THIEh R O o & F s ARIfR 02 | (9 20 mm) %
Folz, FEHRE LT ETHDRIEFEICIZH 40 mm @
7IT7 5 ARMREL T (Fig.3). Zhic & b ATEEEE
HIZREDEERE & BERE L DT v 2 FBIEAHER
SHAOBEBIRE b, KFIEIC & D HTEERIC BT 23
ERE i 2 —YE2BEFE LG L (Figd).

2) 2[EH 201743 H
FHEEREHEMEH AN K Ty Fr >y by Y rPic &
DR, 27U T 74 VAR KL R 2 % A CHEEL
HEFY, ZUTP7409Y A5 4 ES70—L LR
FI9A4 N TATUT (Mo X=FT o) 2HBTSA
L7 P R=TBEETo 2. ShIC & TS O R
IR S W CHEHED NS v 2I3EHE L, Bk
Db ARIcEE SN (Figh).

3) 3EH 201744 H
ETHOAEFEAm~OK ZyF Y b U vy
Wk BT, 2V T T4 NARRY F2E2HANTH
HOEEfT, 2V T7 74 0P 2 AF4 ES70—%
AnTs 1L 7 b R=T7BEL2T- 7,

4) 4H : 201745 H

BE5E T, BIREESET->TFHA b — F 2R
L, REEROEEZIFBEL . (Fig.6).

3. AERIE

BEREIR T L0 3SE L TAREL, oI T3
S KAwTOary XYy b LY v O —
ERD 5N zh (Fig.6-b), ¥ I vhy TV v IMEL
TIIVT77ANVK— L VRV FT77FR—% (751
JVETTUIN) EEFRTROBEEAT v TIcitoT
AL, siBBEICTHIEL% (Fig 6-c). HEmE2
KEEIC BN S & 2 HBE & LT, BhrEnici
E L I ifEEE 2 "Minimal Intervention (MI) ) DA
Mo bHIEINGY, £, ThETOFA MA— R
HOBRED H b, WEESRETEOBEE LR RE I
BHEINT, WEED A L7 bRz T BERMADE
I B IC & b RIEF 2 BEEEIERR SN Tv 5,
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Fig.1 Preoperative views

Fig.4
After posterior restoration, the enough space was
created (a and b) for anterior direct veneer restoration.
The silicone matrices on the simulation filling were
fabricated (c and d).

Fig.2
Diagnostic waxing, the vertical dimension of occlu-
sion was decided to be increased by 20 mm (a and b)

for creating appropriate space for direct composite
veneer restoration for the anterior teeth (c and d). Fig.5 Postoperative views immediately after treat-
ment

Fig.3
The posterior occlusal relationship was raised by 1.0 Fig.6
mm on the upper occlusion (a and b) and 1.0 mm on Buccal view wearing protective night guard (a).
the lower occlusion (c and d) using direct composite Occlusal view after 2 years, a composite resin fracture
restoration. In total a 2.0 mm increase in the posterior occurred in the mandibular right second molar (b).
area. Occlusal view after repair restoration according to the

manufacturer’s instructions (c). Postoperative views
after 32 months (d).
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Functional and Esthetic Rehabilitation of Severely Eroded Dentition
Using Direct Resin Composite Restorations: A Case Report

TasHIRO Hirofumi, Hosaka Keiichi* and TAGAMI Junji*

Tashiro Dental Clinic
*Department of Cariology and Operative Dentistry, Division of Oral Health Sciences, Medical and Dental Sciences Track,
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU)

Abstract

Purpose: In severe cases of erosive tooth wear. the tooth form and color are altered, leading to the need
for functional and esthetic enhancement. Conventionally, indirect crown or onlay restorations requiring tooth
preparation have been applied as suitable restorative methods for such cases. However, the development of
adhesive systems and resin composite has expanded the treatment modalities and enabled the concept of
minimal intervention dentistry. This case report describes a minimally invasive full-mouth reconstruction of
eroded teeth using direct resin composite restorations.

Case: The patient was a 48-year-old male experiencing decreased vertical dimension of occlusion (VDO)
and non-esthetic appearance in the anterior region. After diagnostic waxing, it was decided to increase the
VDO by 1 mm in both the maxillary and mandibular dentition (2 mm in total), creating an appropriate space
for direct resin composite build-ups. To enhance the esthetic appearance, anterior teeth were also labially
veneered. Subsequently, a protective night guard was delivered. As part of a periodical maintenance pro-
gram, slight occlusal adjustments were performed if necessary and the restorations were repolished to main-
tain high gloss. After 1 year and 11 months, the restoration of the mandibular right second molar partially
fractured, but it was directly repaired according to the manufacturer’s instructions. The outcome at the
3-year follow-up was excellent both functionally and esthetically. No apparent wear of the placed restorations
was observed, suggesting that this minimally invasive approach could be a valid treatment option for
severely eroded teeth. The advantage of the presented restorative procedure is that it does not require
large-scale tooth preparation, preserving the sound dental tissues. Further clinical research is necessary to
verify the long-term effectiveness of full-mouth reconstructions with direct resin composite restorations.

Conclusion: Decreased VDO due to severe erosive tooth wear was successfully restored using direct resin
composite build-ups and veneers. The reconstruction enhanced the esthetics and function, and the outcome
remained excellent after 3 years.

Key words: tooth wear, direct resin composite restoration, full-mouth reconstruction, direct resin composite
veneer restoration, repair
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Periapical osteoperiostitis & £ 9 5K o pi AR AT 12
MBI B N IEE % 1T - 72 1 EH

B ol 7O o oW &Y
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HURERIBERIRY: (TMDU) KRR B8 AT 7eft BB R DI R TS 38 pRBEZE ) 8y
PR ERI RIS (TMDU) BE2A B ERBER et fl 2 U — v b — KRR
SRR R

ek

S 0 LSERIOEEET 2RAREEARICE b, FEREC F—2ROEOIFERBITER S, v 7 A5
HETHRRORNER/GE L CEHND I LD D, oD EFIZ periapical osteoperiostitis (PAO) &
SN, KfETIE, PAO %2fE5 FEEE—RKHEAMMERERICABYRARZ BT L, RIF2&EEIE 5 N E
e T 5.

FE - B AT . FEAREIE - REAMORRNREOFEZ BRI NUBEZZ L, X/ 21y
AMEER L CONEL vy 7 AMEE TR, R VERRRREFO O F AmE®RE, B X OGHILERE.
2 T3 RNEBGRSHERIN. R a—2r v —L4 CT (CBCT) T, ¥alEfIRHRE %4t 8X8X 10
mm REOERAK L E@G 2RO 2 L b, TNICEET 2 FERARIZANICE LS F— R0 EH
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f&Em  PAO 2485 L3HSE — K &SRR /PRI IR 21T, REFRIBERREN S 517z, CBCT ik
AREGI DFEWT & IRFETHEN ZICHEHTH - 72,
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FBEELELZPSINKT 5. Z ORIGHED BB peri-
apical osteoperiostitis (PAQ) E#&h, EREMICITEE
T HRAREWARIC X b AT EOFEI R L TR
WEFICHEH L, BERKGTHAEEESER S W LR
JEIiZ F— 2RO I N A /HER, =y 7 ARE
HiciERoRERGEE L TR 2Y.

AlEl, PAO % 4F5 R5EE — KA ICERRE GRS
NWEESY, WRRUREEZBLZE S, WRERD
JREAHARZ W & L b I RIFRIBERSHZ G o - 7. 0|
595,

E

BT AT, BIEREHERICH 72 b EEAHIEE—
KEHROBLIRZE ORI S 4, 2017 4 9 AICHR
ERI RIS IR ERbE T Lo k222 L. R
T RELHWEEREZ 2ot BEICKE - |EST
Z¥E, WMADFR - EIRIZA SN d o 728, JEERRA
LI RPICIRE OTH 2RO 72, WEAKRT v MEIE
A 3mm UNTH -7, N S<BLIOONEL Y 2
AMEE T, E VEERRLE O O % A M ER
%, BXOHHEIEFRE 22 L9 2 NEBRPHERI N
72 (Fig.1). it A2 arkEeg, whHa—re—
L CT (CBCT;3DX wivFA4 A —=Y<4A4 270 CT, €Y
S BIERT) 2R LI E A, DEOVEIRIRAZ &
8X8x10 mm BRE OHE R HK 2 EBGRE2RD D L LD
I, THIGEEET 2 FERREIRANICZE E3h P — L0k
OARERBREEL T (Fig 2). BEREIGESE, PAO
RS SEMEIERARMEE A2 L 2l L, BB EIRHEZIT
22t ELT.

AEEE

BRI IRERIEMRER, FHK 77407 —
V7w F Y R UV E RO CORODERRE, TR
TARE #45, HOBEMRE, OBRE I #3552+ A
=T EINVT 7ANELTAT Y TNy 7 ECIHRER
BEfTS & &b, HEPHHERBEME T clEKF v 7
(ST21, EHEBSATE) %A GEOLEHEIO 2 1E % i
BAALAZARMCYIEI L7z, &7, REEEERF b
U LA (BERE 7 v+ R0 3 v, HARMEBIERR) I
CHH W & RE N %2 0 L 7188 ved & i
DIRTEE DT, KAV T LEH] (Hriy r
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AL, HAHEBEEN) I TREEEZTo 7. LT A28,
WEOER O 2 B8 TIRHEIERE & b RRD 5 OHEIR
it L, 5 [EIHOIRER (20174 12 H) KB THHEAMG
CTHEOHHE 2D 7. D), HIRRTREDHE
BicoWTHEZE%, FHIZINZRIREL T Y
GN—F KA v (V—v—) L¥—F— (X¥¥F I
2N, HHRIERT) Tl MEREFRIEST- %
(Fig. 3-a).

2018 £ 3 Az, STLEHEIR B & s LIEEIR I sk
FLRBEMEE T CHRRARYIRRIE B & CWRE IR % i L
7o, HAZEHEERE T 2 L FEEORBE2 RO (Fig
4-3), WHHB 2 BEEL 72 0 BIRALE K 25 mm YK,
A% L ey 7 (ST37R-90, EHESAT) Tl
BEWNEZERL (Fig 4-b), safbMEbdhz—v /) —
Lt A v b+ (Super EBA, USA) THiRETIEL 72 (Fig.
3-b, 4-c). WL - AFHBOFETIEAOEEL T
B, RS ICH L L 2, B R eEb %
WIRIREER L DZWIBE S, BINE IR
BRI - ) v oRBRE F U A S E o RSEEIEE 2 Ak
SWEFB T H b, BRI I1X BRI S ERE 2 A
SaL A7 Y rHEBREPIEEME O EH %2R 72 (Fig. 5).
AEHRFRR IR LT R EEREA S NT, 8 AR
(20184F 11 A) I IEAE BN TR S 17 CBCT(7 7
A v¥a—7, HFHEEN) <, VR ORI
BEEESBE SN, FEANICE—TERL S 2 58
GhrRd sz (Fig.6). 14 (201943 H) oA
Hx oy 7 ARREE T O IAR I RS o 7T
HEZFEO, LIERE O AEEGIEUDE LI LT v
7- (Fig. 7).

Z =B

BEE SRR R, ESEIR R D 50~86% % i % L #Hid
EhTwa® i, FEAEROEEERREET B
FlD 60~71.3% 1 LFHFAZ 2 R"%E 3 5 CT AP A 61
BEHEIh T Y, chs oFEICIZHEEARE, B
B, A1 v 7S50 babbE&EEhDY, WNERBER
D 5 A 1% maxillary sinusitis of endodontic origin
(MSEO) : LCTIXHIT 2 C &AREBER T2,
MSEO Oig#E &, B2 IEABHY - AR B NG % 72
WFRHIC &k b, HEANERICBEHET 2REEERET S Z
LT E 7229

PAO %, periapical mucositis (PAM) & & ¥ ig,
MSEO (1 & % [ SHIFR B 0 5 B o> 8 i 12 BEE U 72 e
Ty 7 ZMEHEF R EEZ 5N TWw3Y. PAO TR,
WA F =2 RicZ L3z ESERTEE BRI Hi4
BEPMEE SN, v 7 ARERETERONERE L L
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Fig. 2 Preoperative CBCT images, showing (a, b) coronal views of the mesiobuccal and
palatal roots, respectively, and (c) sagittal view of the mesiobuccal and distobuc-

cal roots

Arrows, PAO lesion showing hard tissue “dome” on the sinus floor.

Fig. 3 Periapical radiographs immediately after root canal filling (a), and apicoec-
tomy and root-end filling (b)

THN Y, —HPAM I, FEREHORERES F—
AR OEAAREABIEGR L LTy 7 AFEE ol
xh3), OWELy 7 2ABEETIEINS OFT RO
IR B A0S 558, CBCT T =XRICHICBHT
B zoERAERRIN T BT, KEHFITY,
CBCT Ic & b D@ OVERIR O L E &4 FHEREE F—
LARICZE BT 2B EG 0 BEICOE RGBT ICED 5

N, PAO ICRMI At HL L FIWT L 7z, &7z, CBCT Iz &
DARGYRZ & BRI OB 72 28I 3R T, AHRHI B N
IR DOIGHETENIR I L CHARERE ko 7z,
CBCT ZHw ik o®@EY cid, RABBEREMES
FEERREGD 2606% 25 PAO LI ND L E DI,
WRFEEOER, V4 X8 L EFERE OERED E5E
HREEGORELARCBET 2 LN Tw2, &
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Fig. 4 Microscopic images during periapical surgery, showing (a) cortical bone defect
on the mesiobuccal root, (b) root-end cavities and (c) root-end fillings

Fig. 5 Photomicrographs of the periapical tissue removed during surgery, showing (a) inflamma-
tory cell infiltration in the inner lining of the cyst, (b) accumulation of foam cells, and (c)
cholesterol clefts

Hematoxylin and eosin stain. Asterisk, cyst lumen. Bars : 50 um (a) and 20 um (b, c).

-
e N
Fig. 6 Post-operative CBCT images at 8 months after surgery, showing (a, b)

coronal views of the mesiobuccal and palatal roots, respectively, and (c)
sagittal view of the mesiobuccal and distobuccal roots
Arrows, ‘bone protrusion” on the sinus floor.
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Fig. 7 Periapical radiograph at 1-year

follow-up
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Surgical Endodontic Treatment of Radicular Cyst Associated with
Periapical Osteoperiostitis in a Maxillary Molar: A Case Report

IINO Yoshiko'?, Izawa Tsuneyasu'®,
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"Department of Pulp Biology and Endodontics, Division of Oral Health Sciences, Medical and Dental Sciences Track,
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU)
%Cleanroom, Clinic for General Dentistry, Dental Hospital, Tokyo Medical and Dental University (TMDU)
SIzawa Dental Office

Abstract

Introduction: Apical periodontitis adjacent to the maxillary sinus may induce the formation of a thin hard
tissue dome on the sinus floor. This reactive bone formation can be detected as a halo-like radiopaque lesion
and is termed periapical osteoperiostitis (PAO). We herein report the successful surgical endodontic treat-
ment of a radicular cyst accompanied with PAO in a maxillary first molar.

Case: A 47-year-old female was referred for endodontic treatment of her right maxillary first molar. Pan-
oramic and periapical radiographs revealed a diffuse periapical radiolucency around the mesiobuccal and dis-
tobuccal roots and elevation of the floor of the right maxillary sinus with a radiopaque lesion. Cone-beam
computed tomography (CBCT) demonstrated a well-defined radiolucency of about 8 X8 X 10 mm encompass-
ing the apices of the mesiobuccal and distobuccal roots of the right maxillary first molar, and elevation of the
maxillary sinus floor adjacent to the radiolucent lesion with a dome-shaped radiopacity. A diagnosis of previ-
ously-treated root canals with symptomatic apical periodontitis accompanied with PAO was made, and root
canal treatment was instituted according to the standard procedure. However, the mesiobuccal and second
mesiobuccal canals presented persistent exudation, and thus apicoectomy and retrograde filling were per-
formed on the buccal roots under a dental operating microscope. The removed tissue was histopathologically
diagnosed as radicular cyst. One-year follow-up showed an increase of radiopacity in the periapical area of
the buccal roots and a reduction of the mesiodistal width of the radiopacity on the floor of the maxillary
sinus.

Conclusions: A case of radicular cyst accompanied with PAO in the maxillary first molar was successfully
treated with surgical endodontic treatment. CBCT was useful for the diagnosis and treatment planning of
this case.

Key words: periapical osteoperiostitis, radicular cyst, surgical endodontic treatment, cone beam computed
tomography
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