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Understanding Dentin Hypersensitivity from the Patient’s Perspective

MivAazAKI Masashi and TsujiMmoTo Akimasa™

Department of Operative Dentistry, Nihon University School of Dentistry

*Department of Operative Dentistry, School of Dentistry, Aichi Gakuin University
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Healthy Ageing at Any Age: Challenges and Directions
for Oral Health Care Across Generations
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Abstract

Ageing society refers to the phenomenon where the proportion of elderly people aged 65 and over
increases within the total population. Factors contributing to this include declining birth rates and increasing
average life expectancy. As ageing progresses, measures to address various health issues among the elderly
are being considered, demanding comprehensive transformation of society. The key term for this transfor-
mation is “healthy ageing,” and various initiatives are being undertaken. Healthy ageing can be understood
as the process of maintaining good physical, mental, and social health and well-being as people age. In other
words, healthy ageing is not solely for the elderly; it is a consideration for all ages (“healthy ageing at any
age”), enabling individuals to maintain a healthy state throughout their lives. It is particularly important to
remember that dental diseases do not occur in isolation. Oral diseases can progress in a domino-like chain
reaction, eventually spreading to systemic diseases. To prevent this domino effect, early prevention and man-
agement are crucial. Therefore, we should consider the challenges and solutions for dental and oral health
across generations, especially the prevention of the dental disease domino effect and the importance of home
care.

A key point to emphasize is that achieving “universal dental and oral health care that leaves no one
behind” necessitates organizations supporting these efforts across society. Specifically, aligning with the life
course approach outlined in Health Japan 21 (Third Phase) —which views health promotion as a continuous
process spanning from fetal development to old age—it is vital to provide dental care services founded on a
community-based integrated care system that serves all residents. Furthermore, self-care practices that indi-
viduals should perform daily are indispensable.
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Molecular Mechanisms of Dental Pulp Regeneration Mediated

by Transporters
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Baf X O HLERICALIE T 2 HkAARR T b, BREZE
PRAEWH s L4k a2 S HEEGHEMTH 5.
P lZ MG S Bl & o CTHREEZT 5 &, S
oo, mMEFL, ik & ORI EST
T2, 5O H L 2 IS (Lo & Tl
BHTE T, SEROEECRToNBEREH I EZE T
HHIEDPHLPICEDDDOHE, THLEEEDLDL,
HBEEIE IR 2 B 2 720, Sl o o bl
2T, RABREEHEET 5 "ok, 3IEFICEET
H5, FI AR —IFMEBRICETEL, REDA A
YRR T RBERNICGEB I Y LY VRV ETH B,
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(microsomal prostaglandin E synthase : mPGES), %
fH{A (multidrug resistance-associated protein 4 : MRP4
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Fig. 1 Double immunofluorescence staining of EP2, EP4, and MRP4 in rat molar

a: Double immunofluorescence staining of EP2 and DSP. b: Double immunofluorescence

staining of EP4 and DSP. ¢: Arrow heads, Double immunofluorescence staining of MRP4 and
CD31. MRP4: Multidrug resistance associated protein 4. DSP: Dentin Sialoprotein. D: dentin,
P: pulp, OD: odontoblasts. DSP is used as an odontoblast marker, and CD31 is used as an

endothelial cell marker.

B & O EP4A ZHEMEPRTFMME B X CFIlE A A i
JAET 2 EPHS P E o7z, Kt FHEBEITIIRSF
IFMAEIC B W T EP2 8 & O EP4 Z R D F I <,
IV P9 A T 13 MRP4 MR IS JR7E L T 7229 (Fig.
1).
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X O EPA ZAEEOFBLEM U, M N B o
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BXUPGT OFIMNTHEL, JHITIC BT 5 PGE,DHik
FIENCEE L CwizY, C ofEEIE, PCESRM A EIEES
PLIC B 2 MAEHTE L S FMbaE I BN I % 5
THLHILETRRTDLHDTH D,

X 51T, i vitro AT T, EP2 8 X N EP4 &K%
L7 7 FVBEDS, dentin sialophosphoprotein (5
FHEMEO b~ —A—) BXOA1#Mas—7 v oFH
WK R 52 5 L PRSI N, £, IMEHNEME
Tl& vascular endothelial growth factor ® mRNA 3
2 LA U, EP2 8 & O EPA{EEIR D510 & o T piadire
WA OMAFH ENTTHES NEY, ho MR, PGE,
D HEBERIG IR EETR IC B 2 LN &E 245
EERLTVS,

7 ZXOIVE > EEEEIRER (SVCT2-GLUTH)

7 A a )L ¥ v (ascorbic acid : AA, £ 2 C) I3,
a5 —77 v OKREBALSUG R MR VR % A U CREAR
HBRICARAI R AAKEE S S v Tk 25 LaL, bk
kI B2 AA OFEAIN D AR, AHEIHE -
FRAEBERRIC B 2 BRI R EENC D W IR 2 i
% <, FEMRBIT RO N Twiz, HIAFICBT S

AA DELD AR, FPU D LKEHESY S C FT v
2 K —4 — 2 (sodium-dependent vitamin C transporter
2:SVCT2) 8XU7va—A 5 AXR—4—1 (glu-
cose transporter 1: GLUT1) # /L Cfrbh 357,
SVCT2 i&=eH AA ZEEMIEAN % L, GLUTI X
LA AA (FEFu72albEvig) & LTHbhAA
72, B AA NEBHT B Z o ZHE ORI
& o TN O AA GRS h, BIEIRECB18E
BELABEBLR->TRBEEZ BN DY,

GRS N 5, IEFEHESETIEI SVCT2 B & )
GLUTI1 2RI HMME, WEHIIE, 7 5 i gt
JELHH LT3 e pmsnk? (Fig2). bEalgGE
TOVT v F OfFNTCIE, YW 5 HHIZ SVCT2 Bkl
famERIcEmL, AERAICE )5 AA LD IARDIT
R Ehi?, S50, AAEHENICARTE 20
Osteogenic sidorder Shionogi T v + % Fw 72 87 T3,
AA 51T & - T, a-smooth muscle actin Bz :fHlAE o3
YrilEsE &, % DD Nestin BptEflifd o 51t %2 i L <&
BRAEHEPEES N, —T, AAFEREGHTIE
ERFEIHHNH & 41, osteopontin & D BEIN P A 7
MR s S ),

INSDOHRD>E, AAZHLE Z2HBEETITRL, #
REEEAIIE O LR E L AIEERIG T C O MfEtEREHERR IC &
HBLTw3Z EREniz, g, SVCT2 & GLUT1 2°
AR ERE T 2 C LT, BIEWHIC BT 5 AA {52
MRS h, BERFEEPIRGIETT 2525
N5, wREEEEEE X, SVCT2 BRI A Al a8 i
A PR R I ML L, B 0T Ic kv
RESRESND Z EhS, AA XD FIRHIH 3
LR DTEMEALIC BT H 2 AR RR X N,
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Fig. 2 Immunohistochemical staining of GLUT1 and SVCTZ in rat molar
al-3: GLUTI. b1-3: SVCT2. Arrows: blood vessels. Arrow heads: nerve fibers. D: dentin,
P: pulp, OD: odontoblasts.

) 2 EREAARER (Pit-1)

U Ug (P 3B RFEOAPRAGIC A AR 72 FEH% A
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FILF FU Y LMREREY VB 5 v R E— g — D,
ZD—>TH 5 Pit-1 GBIET 2 — F Slc20al) 1ZMHY
AR —%—L LTI B, Pit-1 12 IMETE
e 2 > FEIfE e E S S BRI L,
FIRALS B RAGIC B 5 ARR E T 3 23001,
a8 I 2 RENT TR ICBIT S h Tk h o T,

FEHOLX, Ty PHEME X OTHMENRIC, EEES
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Wr U7z, Bt ofs R, 1IE% S v FEsici
Pit-1 2RI EFMA, A A PR, SR & B i
B L, Nestin (P Mg~ —5 —) B & KX a-SMA
(Mm% & i~ — A —) & o —ERMEMEss Rt s
(Fig. 3). %7z, UM CIIEEGFIMIEIC 8 T Pit-1
& Nestin & OHFEDBED 61, Pit-1 23RS I D
SRS T 5 T LSRR S Y,

WBEAIEHARE TV S v L, itk 7 HE £ < Pit-

Fig. 3 Double immunofluorescence
staining of Pit-1 in rat molar
a: Crown site. b: Root apical site. D:

1 OFBFFIMNE RFICIRRD L CWwizds, BERFEEE dentin, P: pulp, OD: odontoblasts,
PHEFTS 5 14 H B I IZRT LM ki T o F I D3 PDL: periodontal ligament. Nestin is
& N7z, Real-time PCRENT T, M4 used as an odontoblast marker, and
Slc20al DFBADMET L, EEDIC [T 2 BRI ER a-smooth muscle actin (a-SMA) is
RS SN, X5, UNZF¥F 2T UL —va used as a pericyte marker.

YETFIVTCIE, LER T HEICHESES X ORI T—
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Fig. 1 Laser-assisted tooth cutting mechanism

Rapid subsurface expansion of laser-heated water:
water absorbed beneath the tooth surface is heated by
the laser, causing it to rapidly expand and shatter the
tooth surface. Arrow (%) : Laser beam with water
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Fig. 2 Micro-tensile bond strength of composite resin
to laser-cut dentin surfaces”

The heat-denatured layer disappears with combined
treatment using phosphoric acid solution and sodium
hypochlorite solution, while the bond strength of com-
posite resin to laser-cut dentin significantly improves
with phosphoric acid etching alone as pretreatment.

Identical letters indicate no significant difference
between groups (p>0.05) (n=20).
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Fig. 3 Histopathological evaluation of pulp tissue at 4-week postoperative period®

*: p<0.05, * *:p<0.01
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70 Thiz, B 5 EEh 7 BT T S-PRG 7 4
S—D—EPBEIN LH s, BHEREEKROLT 7
T—IC X W BRREDNE DT 4 5 —2WBENEBIC A D IAA
FborifgInk, I CHEBENEA~T 1 59—k A
T2 TDIC, 77— 0EHELnwTa T

TNLP vy 4 7DSRD #EL 7Y, 2 @#MESRD
1%, Bis=GMA, #HkM®/ ~—, Blk®/ ~—, Hv
Tr—%/v, TIVvhETHEEIN M)y 7 2L
Vv, SPRG7 45— (SPRG) &3 UHh 745 —
(V) 2BOBOOEA& TR AL 5% (SRD-0:
0 wt% S-PRG+10 wt% > U #, SRD-1:9.1 wt% S-
PRG+9.1 wt% > U #, SRD-2: 184 wt% S-PRG+8.2
wt% > U #1, SRD-3: 278 wt% S-PRG+7.2 wt% >V
#1, SRD-6:574 wt% S-PRG+43 wt% > U 4) TH-
7o, v P OHERENE AAIESRD TEBL CHEA L
%, 7VATyTRNT Iy FTAT LEHOTHEEL
HAfTW, 707 7L Yy TBELE NEEL
MTA & £ > + (Pro Root MTA, vV 774> ua)
ZHOCCHEBEEBERZTL, Ao FIETERZEHEL
7o, itk 238 & 4 o BB O AR RE & R AR 1
FEAR U 7o A5 R, SEMEMIEE OB, 238, 48E D
I SRD-1 & SRD-2 Bt & b BRIcH o7z,
BEfHA 02 Tix, 23T SRD-1%%, 43T SRD-1 &
SRD-2 2 E DL o st % 8o 7z, —HT, =
RAE DAL SRD L B ICERE2RO o Tz,
23E o SRD-0 & SRR C X B E T IcEEE2 67
LYE B EZRFE OB ARD b4, o SRD T3
R 2> 5 Wi 72 AL ICHIERSE 2 72 e LAELRTTE Y
BRI EOWESERE SN, 1, HETRE=R
WEOWHKAMETT L, SRD-1 L4+ o SRD T HHEZESS I
ET 2RI EMERD Y. itk 4B FRE R % Fig. 3
IR,

Pl EDWFIZRERTIZ, S-PRG 7 4 T — O ERERA 4
VIIEERFEFEEE OO L BRRINT D,
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ell wall staining  Light (laser/LED)
irradiation
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photosensitizing agent

Cell wall destruction

Generation of
singlet oxygen

Fig. 4 Mechanism of antibacterial photodynamic therapy
(aPDT)

Sr**, BOs® 8 X UM SiOf A e kg (hDPSC)
OHEGHAE, 2T —7 v - AIRKCWTERRE R & CSRFZE
fatkfla (OLC) ~Da{biFERbIc KT REL S H»
IC$ 52 EEEWNE LT, ERAoRouiilgiiEe T
NERGTER%T-72Y, hDPSCldt FRAFE=AA
koI - lEEA L, #R% 3VH %%k
WA L7z, EBREE, SEEOBE (mM) il
7= &HEA A v DA (SrPT 0025, 025 25, BOS
0005, 0.05, 05, SiOs£ : 001, 0.1, 1.0) DWVWIFhhr%
BB L 72 b o, WHEEREA 4 Y IRRImo b o b
U7z, 858513 14, 21 HB & 828 HREfT\v>, hDPSC o #
W, MbBEras—4 v - IR 5 408
A4 v DFEEFM L. 78, OLC O3tz HET
A7-&1z, YTV A4 L PCR &gz Auwviz,
U7 NV%& A4 LPCRTIZ, OLC 2RO 28571
(mRNA) ORBEZEEMICHE L, wEMiaksEc
&, OLC # B2 2 4 v 7V EORBO A B L
7z, Z OFER, hDPSC OIETERE X 9 T O FERHE ¢ I HE
HLAREZRDT, KA 4 ik 2filadEE AL
hizdpotz, a7—=7v - AIKIWITERIEE, TXXTCO
FEERBECRMIARE & Ll LR 22 FRER 2R U7, K
A IRAVTE R RE 1, SrPt & BOS CxEEE L HEA %
A7z, OLC ~O 3 LiFERE ORI T, EET L& v
N7 BOFIBUTT X COEBRIECREME L iR L < EF
L7z, &h»Tdh, S Siof BRI HEMig~—H —i&
=T (DMP-11th), BOS® 234 JKALEE#EE =T (ALP)
DHBIEIEEL 7. RATFMIE~—Hh —& VR BHDF
BE, $RCoERHCBEI N, KFEOFEED 5
Sr’*, BOs 8 & 8 Si04* 1& hDPSC % OLC ~ bk
T2EE 2O EBREN, ZDOREIZ ST >SI044
>SBOS T EHEHIS DY, F 72, A v EESHIREED
RefIc 2% 5 2 2 et S iz,

TRAHEEIRERIC BT D 2 BTt o REYE & B (RE Ak O R 19

MENE H=EEDEBAEAND
ISHICDWT

HREAZ M D ENZEA] (Photosensitizer : PS) 124K
L——% LED M7 5 &, R (—HEHER)
DIEET B, COTEMBEOREMEAZMA L 72inEE
B, PLBERYYERR 477 (antimicrobial photodynamic
therapy : aPDT) T®» % (Fig. 4). ft3%, aPDT 13 t4/4
WA 7Ty EFRICN L OMAINTERLD, &I
Fizzo TR CHINH SN D LItk o7, &K
PS LIEMER R E A G D 7z aPDT OREMEZ H
NIWHFE, BEAEDEREM LS5 0IET 5 2Fy
77V =t ETfiokbDThHD, NERNY I 2L —
vavTiiokboidd v, 22T, SREAEEEER
ERIFET L — b LCORE L BB T H N %
aPDT OFBEHFRIC OV TR L T E /2,

CNE CORFRFEROD 2 MIET 2 &, Streptococcus
mutans (S. mutans), Lactobacillus acidophilus (L. aci-
dophilus), Streptococcus sobrinus (S. sobrinus) D
AR MR I RS 5 58 aPDT &, S. mutans & S. sobri-
nus I L TIEAFL v 70— EE 650 nm L —H —
DM ER, L. acidophilus i@ LTCE7Vv )7 v b7
NV—EEE650nm D L —F —DfE&wIc & % aPDT 73,
BERZEEDRE2RTIEPHO L Lo T2, Tz,
Z v MBI U CHH aPDT 2 UE T2 5w T H
NI FER, HTHEEZTT D OORRNICEET %
LRSI LEY . Ths OFEBIERIE, e
BRI BT 2HH aPDT ORI &L L2z R L Tw»
5,

bW

IR a b O BRFEITIE 1L, B OFME, SRR o HEE
M2 s & CEEIRDO 2 7 v 728T, Tonashe
ReMICET 5 T8 7 ADE S N R ICERRIG A3 AT
WL, LicntoT, idffr oRKIGH E THITS &%
WIKEDS 20 5 T 2 QBB W TR RICE T TR
ETHB, Ko, HRIROEmIZ N — FILIEREICE
{TeoTWVBH, FIRFREORBEOML BT E L TERC
WolERITNE R RVWEEbN S,

ARESUTBA L CBIR § X S LA SR RB 1 7220,
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AY VBT X T IVREEEREY —F—D
BHEEVE & ARBAIEIC ST K DA

K o B R KB " S fih*

Bt CIREBEERRI A0S AR R
bt HERtES - R SRR B

S8

AbHEE R AR A B T
FAHFER AR A BE AT

S8

Wiz

HEY 7 4 v ix OB 2 88T 2 2 dicid, ¥ — 9 —PEELREEZ2HE->Tw3, LiL, Z
NoOFALUNE ==K A v 2 FES THERPHEECH 2720, KERECTEHEHT L EPROEN S,
ZRCHDhb 6T, Kohy —I —ofeE#N:, SEEMECIETREIIZ LA RIS THu R,
AT VNVBIZATNVHRY —FT—THB XY —)LSoft *—Z b (AT, MSSP) 1%, 4-methacryloxyethyl
trimellitate anhydride & 2-hydroxyethylmethacrylate & /K%& T80 L LTHE D, BAKMESE L KOFELEZ )
T WHBEED S B, 7 T CAHIZETIE, KR L A0 KEIRRRIC & 2 R A EE A~ OB B X 044
BRI~ D28 % FATG L 72

MEHE J7ik MSSPIC7&#E KA 1:0 721311 (FEEMN) CREMUCEARZEHIL, 1:0%£77211:05
TIRM UIAMEA2FHAIL 7z, & 512, MSSP, AH Plus, ¥ ¥ 7V A NICZKEAKZ1:0, 1:01, 1:02, 1:
03 CIRML, RAE T vy 7ic8fn L TERIcaRZRARBE T o7, AT, KEXEHEZH#EL TV
RPEEIC, KEREMLTCOAEWEY =5 =28 L, MRICBEBARBRZTo7/, 51, KEEMLL
V=9 —% 7y FETREAHBOCEEA L, SRR A AR IR L 72,

FEER CMSSP I3 1:1 TARZRMLTCHESFICEMIZ AL, 1:05 TRML THRMBRIcZE I aho T,
R AGERTIX, MSSP I3/KDIRFANIC & 2E N NS o720t L, AHPlus ¥ ¥ 7 )LANIZ1:02T
KERAT 2 EOFBAEIE L CBEML, MSSPIZ Ui L CHERICHEEEZ R L7 (p<005). %7, MSSP iX
REEH FITKDH > THOERBARICKELRFEN L, AHPlus BLUFXF ¥ FLANICHEKELTHE (b
<001) ICEBARIMED - 12, MG TIE, MSSP 137K 2 B L CHAERZICHEAHBNIC B L 728
ATH, AHPlus® X v 7V A NICHE L CRIEIZE LD THEMTH -7z (p<001).

FiE - MSSP 13K 2R L THEARDAMRICIZE A EFEN L, KZRMLUZDRFEREAKEL
Tz LTORVEHEIME SNz, 72, KZREML THEEEMEI SV EPHG 2 E o7,
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RUEREE R, HIER T 4 v, 4 AL R E DR
BT T 7 A VOSEE L 22w EAD R, RS TR I
Ly Oy T LA U CHEBITE R ASREEIC 72 - 7
AL AEBE L, $Atk 22 2t 0H 220, h
5 OO U CIIARE Padd & AR IEHEIC X 0 B -
LRI R TOR TV DS, ZORRIF TS EEV R
B RSN ICRTEERT LY Y L& W7 pas-
sive ultrasonic irrigation (& H & IZfTH T\ 2 PEE4)
ROBEWHED—~2TH 529, MEkREEAR 2577,
FHE A OIES 2 EPfThbhTws, L, fliEx
E RIS DSR2 A Tl O R IR R S T v
BOONBRTH Y, £, WK IR L
Y LEIFUOD, BRESOMOEREHCTH, eI
RETHCLEEEE ShTw3?Y, 350, RAYRE
DEET DI OFRIETIE, Ly PRV y 721300
LT ARERREOEAE L T v 3 EAICIE, BRI
62%I1CT Ehholc b I BHEL H Y. hiz, BE
DEGEL R WIRE COMEREP#H LW & &, flED
PrECERLE L CHOHEBEIRE R 2 L2 FRE LTER
5%,

BIE, BERETET vy ¥ 8 —F v L —F—%Hw
T EARE FEHREDIL AT TR B, 7 7 4V HE]
E LR WIREOHEETIE, ¥ — 7 — OISR E LK
HERLZLTWS, 2L, BEFHAIL TS Y —
T —=D% %, WHRLERETH-> THBEMTIEEWE
PEHEDE SN E DHENS WD HIRY DT
NHEEEENEZN AT LT Iy 7Ry —5—Td, ML
a2 UTEH VT T LR EICEET 5 ERANCHIK
{EnstEi sz b, RIFMENICY VEEH V> T L
FOSHTHI L7220 § 2 L v S #ii5 i3 H 2 53051, A
ALR, T4 UBE, =5 —DHPETE o 2R
BAEACI D EEE L 720, in vivo TIRAEEICE £~ ME
MRS S U CEBMEDS I E L2 0 35 L v o 3#
BHIFEAERL, VY URY—T— L L CHEHE
CHBEVIWED H B,

—F, VLYUVREEES - —RBIELRLTHEL
BRSNS SN D L OMEIED 5520, 7 74 unF]
ELARVLREFRER——FA v FOELPB VD,
THZLFIFIEAARETH D, Lo, LRITKSD
DR LT AR EE IS MEAME T LT+ 7 B M
HiBonzwEEZ 5059 77 4 UREREL L
AL TIE Y — I — AR ALTH RiF A iaiEFEcs i
WEEbND, F72, v—F—ICAKMRMT 3 L EAEK
PMEN L, SEEMEIMEN T2 v mEIND. L

7 BeoE Hle

up

L, LY UVREEEY - —0kdTHEE i s hi
4-methacryloxyethyl trimellitate anhydride (4-META)
& 2-hydroxyethylmethacrylate (HEMA), 7K# FEE4%
ELTWB AT 2B I AT VREEEY —F =13,
HEMA 3@kt z2 b2 2 L 6 REND H 5 BE
DKFFPIKE N, 517 I/ BIAEARBRICLD
KGDH o THECEARNPE SN, HiF 7B
BoNDHHEMEDSH 5.

ZzZT, KHFROBWIEA S 7 VIVEET A TV REE
My —F —IKNEM L 2560 EGE L, ER
BMEZFEMIT 22 L ThH 5.

MRE S UORE

1. 1 KERMUAEXAZTUIBIITILRE
B — 7 —DEbIkEE

AZ I IVNBIZTVREEEY—F— (X5 =L
Soft R—A &, B v A7 4 A, LUF, MSSP) i, H
BEGHETIREEAKE2ERIL T 0E 211 TR
L, WAMRGHICII K2 ERILT1:0£7/2121:05
TR U T 48 BEEIEAL & ¥, LT D CEAR LA
AEMEL 7z

EAFIZ, MERSRE & O 37°CHLE 100% 1 T 48 ReE
Wl X & 72 MSSP HifbL ik %, 7 — U T ZHR 0%
(Spectruml100B, PerkinElmer, BT, FT-IR) 4K
ik (ATR ¥ : Attenuated Total Reflection) 2 THlE
L7z, BEAFEIEF, 1640 cm M0 €/ v — 0 “EHiEA
(C=C) ¢ 1710 cm WMo A VR = vEkichkd 3
C=0ot—rEatnrs, XROMH > TEHL T,

HAEHE (%)= (1—Ra/Rb) X100

Ra: il 5 48 Bt D ¥ — 7@ &l (C=C/C=
0), Rb: iflE#OE— 7 EmSH (C=C/C=0).

WIRZRIZ JIS T 6522 2 #EA L, AEZ20mm, & 15
mm O 7 7 v yEORPIC ERo R TKERAL
MSSP 2t L AN, TI9RAFv 7y — M CEAZWE
L7 A 9 AWCHERE L, 37°Clc T AQ I EREAL & ¥ 3k
BrR 2Rl 72, BiMeh 3B 2l L, BEE%E!
BIL 728813 BR H % > v — L g A, ZZ887K 50 mL %
ZCEX L, HIRERSENICEE L. 24 FEEHIc
MEFEROHL, KDAo/ky v —L % 110°COEME
BN ANTHERICR 2 ETREEFESEL, v rv—1L
PERECHAL, RBRoEE L DEZEHIL THS
KeRdD, TNRAMEL L,

F7z, MSSP:Z&8/K%Z 1:0%7131:03 TIRMML,
48 Feffg L S ¥ C A A v 228y ¥ — (E1030, HiIzHE
FT) 2HWTPtZ&E L, REMHEE EEAE MG
(5-4800, HAZ#EFT, BUF, SEM) THIZL /2.
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Table 1 Composition of each root canal sealers used in this study

Product Name Manufacturer

Composition

Paste A: Methacrylate monomers (including HEMA, 4-META, and others), water,

MetaSeal Soft Paste

(MSSP) Sun Medical

organic fillers, others
Paste B: Methacrylate monomers (including HEMA and others), radiopague

agents, polymerization initiators, others

Paste A: Bisphenol A-type epoxy resin; Bisphenol F-type epoxy resin; Calcium

tungstate; Zirconium oxide; Silica; Yellow pigment

AH Plus Dentsply Sirona

Paste B: Dibenzyl diamine; Aminoadamantane; Tricyclodecane diamine; Calcium

tungstate; Zirconium oxide; Silica; Silicone oil

Powder: Zinc oxide, rosin, bismuth subcarbonate, barium sulfate

Canals N GC Showayakuhin

Liquid: Fatty acids, propylene glycol

2. RER2:KEREMLAY—T—DEHEM

1) SEFERF OE8LE YE T O W i%

BRI Ly Y IkRE o e %2 Uk, Wiz ks
L, W25 3X3X2mm ORFER ZEH L 72, £m
% #100 Ml KBFEEHR 2 FH W CRFEI L, 17% EDTA (17%
EDTA Ux v F, v oy ¥y ,8y) T2 5L,
S5mL OZEEAKTKIEL, =7 —FIFA4 L7,

2) ¥—I—DEAAE

MSSP, AH Plus (Dentsply Sirona, USA), * % F
AN (V= —WBMES) 22— =Rt > TR
%, Ky —9—WKEKEERKT1:0, 1:01, 1:
02, 1:03 0E&TIRML, #oEHICEM, timAF
ANV FRATEIEREL, #EL. T 37°C, i
FE100% T 24 FefEmE b s &, REA & L7z (Z#En=
10). v —9—DFEWDIE Tablel DEEDTH 5.

3) tER A

V= — ERFHORHEERV T A A M N—Zy v a
WAL, 05%IERME 7 7 ViR ERME7 7> v,
BT AV LFEMEETIE) ICEIE L7z, 24 Rtz icE
BR 200 L, HIREAL Y oo, R ogl
EHHICS L CEEL MY L, 20, 7Y9L~
4 Z7nvZxa—7 (VHX-5000, ¥ —T>R) #HTy—
T — LR FEORMICEAL - EFEOHRIZHEIEL, @&
FIRAE (%) =mfll2 5 DR AFREEOfM/RFE A
DEE X100 #HH L 72,

KREF AT ARy 7~ (SPSS Statistics version
220, HARIBM) % Hw T Kruskal Wallis #%E & Mann
Whitney-U 8% % fT\>, Hochberg #ilE%4T- 72,

¥ 72 MSSP o —# ik, 6 N HERgic 5 [, 1% XK
MEEE T b U U LIRS S o RRE, Kk, W%
fToCPtZ&E L, EEFIRO SEM 85 %1T- 72,

3. XE 3 KEREOKRFIEARICHTZII—F—-D
HHEE M

1) SEFE R OEELE Y8 O W 5%

B 2 L FRRIC/ERLL, EDTA AW, 7KL 7z,

2) ¥— 5 — OYEEE N OEAR ST

MSSP, AH Plus, ¥ * T VAN %X —H—IEREE
DICHRFIES, BOEHICAKBEK 10 uL &2 T LR A 4R
EWE LI AKEIREE, £/ 27— F o4 LiZERED
BT, £y —J—%W ML Ceruof FRALY v T
ATCTHEIOEREL, fHE L. 20k, 37°C, B 100%
T 24 WERE L & &, BB & L7z (558En=10).

3) KRR

FhR 2 L AT o TERFERAREZFL, WatohT
Z{To 72, %72, MSSP Oiflklo—58i% 6 N g 57
i, 1% XEEEEEF bV o LRI 5 2ERE, K,
WIEEToCPLZAE L, BERMO SEM #5475
7-. AH Plus 133, XAHEREF MY v L 0d#ic X b
HHICHM L7z, RO FHZE L, v -
A NEERE O UMW R I T T U 72 72 0, B0 S BRIML 7z,

4. EE A4 KEEMU V-7 -2 2EBRIC

1) RBREURL O (FRL %

=9 —1Z MSSP, AHPlus, ¥v* 7 VAN®D3IEL
L, &> —9—ICKBEKAERILT1:0F72121:03
OEEGTRMLCEARE & L (£#n=6). A
v— T —ERRIER £ 7213 24 REEE R ICiT - 72,

2) WAJTE

108 O LEYE Wistar 25 v MR A 7 F 29V (F
T h—ob, HA®@¥ETZE) 075mg, ¥V 74 (KL
AL, TAT T AEIE) 100mg, WEEET FVvT 7 ) —
WV (REVT7 7—ib, Meiji Seika 7 7 V=) 125 mg %
BA, EHAKEINZ 2% 50mL & U7 R4 R
3001 mL/g % EERES L Cag iz, Sk
&% YIBE, 1) QAT L 72 > — 7 — % BTk AHH
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Sealer-to-water ratio=1 : 0

WIZH AL, 72726 IcYIpzies L.

3) B /7%

I 2 R E U, ALy — 9 —% FPHER
EL BB E UTHEH, 4% R IEREE ROV ) VIR
TRIEEEZT-7. WEICE DT 7 4 v EEE, B
S 6um OYJFZ/FEL, ~nv b ¥V -4 Y v EREY
t (H-E Beth) 247-C, A BEMEE CRii L 7z, 5T
FikE, EfRE > — 5 =2 L T v B EALE 200 fi5 T
/R ic 4 AR L, RIEEMIEREREIC O W T,
Zmener 50 O EEZRE L, O%iER L @ RAEMEMR
il L, OB BEoREEMEZE, OFRE :
10 JEREE o KAEMMAGRE, @EE @ IFA V SOE R
DR 4 BFEIC L 72,

SatiAT X, SPSS % V> T Fisher IEMEME %2 1T\,
Hochberg ¥ CHiIE L 7z,

"R, REBFIFRERYEYEREZEXOKE (K
REF 20-0115) 2/ o7z,

& R

1. BB :KkMEMLAXZ T UILEBIITIVRE
Bl — 5 —DBILIREE

MSSP O EARKE, KERALKRD - GED 921+
33% (n=2), EEH1:1TKZIEMLZEE 953+
42% (n=2) THo7:.

IR IE, KOBRLD 0 DA 074+0.1% (n=3),
HEEN1:05 TRML 5512 079£005% (n=3) T
Hotz,

SEM 2 & 2TERE%R, KOEMEPERILT1:0 & 1:
03 THET2 L, wFhdBERKEOHETH -
(Fig. 1).

2. EER2:KERMLAY—5— DM

MSSP 3 Sic b F a0 RAZED 2 RE
T, KORMZE B RERFEZIALNED - (Fig.

Sealer-to-water ratio=1: 0.3 (w/w)
Fig. 1 Surface morphology of MSSP

2A~C). —J7, AH Plus 3/KZEML A FhiE, @
B AL MSSP [FARICHBIRICH T LICA LN B RET
H oD, IKOBHIEPE L 21> THERBARD
KEL BR8N 72 (Fig.2D, E). ¥ ¥+ VAN
WBKDBAIC 05T, ¥ —5— L RAEDOFEICIE
FIFRHICBENBEAL TV (Fig 2F). AH Plus ®
¥ FUANLKDEMEN1:031ck5 L, BERA
RBEFIC Y — I —PRIPEH D S B L 72,

MSSP 13784k 2B A L T (aERARICK E s
BA6N7NT, KOBARICE > TEERARICERZEIT
itz (p>005, Figd). LaL, ¥—J—icxd 3
KOBARHPEEIT1:021c%% L, AHPlus & ¥+
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MSSP : Water=1: 0

MSSP : Water=1: 0.1

A7)V R FIVRESEEY — 5 —~DKDEE 25

100 pm

MSSP : Water=1: 0.3

AH Plus : Water=1:0

Fig. 2 Dye penetration observed at the interface between the sealer mixed with water and the
dentin surface

Arrow indicates the site of dye penetration.
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Fig. 3 Percentage of dye penetration at the seal-
er-dentin interface when mixed with water
Bars indicate the median values. *: p<0.05

Plus Tl EL Tz (Fig 7B).

4. EER4:KERMUL Y —F— T 2EHERIC

¥— T — 2 KERAE T, 24 R L S & 722 Ic
L 72856y, MSSP Cldii{b & o Fii ic 2$E MR o =i
BiFtALAaLNL o7 (Fig. 8A). —7, AH Plus
TV v osEREHL E L ORI Y — 5 —RE v
530um EEICA SN (Fig 8B), ¥+ 7L AN TIZL
SEMESIEE M O Ei 13 X 51k E o7 (Fig. 8C).
KA R L C 24 BRI S & 722 Ic B L 2 55T
1&, MSSP (Z/KDEMA 7% WiGE LR T, KEE

AH Plus : Water=1:0.1

Canals N : Water=1:0

HE = DD TRBIT, Vv BRI T 2 RE
TH o7z (Fig.8D). —F, AH Plus T LIEDHPHIZ
AL TEBD (Fig.8E), ¥ ¥ FNVANTIEY—7—NH
B X CRBICEWEETY VB BZE I N, BibH
b L~ 7 (Fig 8F).

=T —IKERMEITICHAL, b ICE TGS
FHARNICHE A U 72354, MSSP £ 5 100 um BE
i PH NI /N S 2R AR IS B L 72 MSSP 23l S v 7
(Fig. 9A). HERLR D MSSP O fE1C13 Y v S BRI &
iy, Z OHIFIE 10 um B CRIPFHICIA < SR
BHABND Z Lidhsror, AHPlus Tldsy — 5 — 3=
AEELERE TR L T L T8 b, ZORBHICIER
FEMEMIIRE DS A & 0, B VRICHEEL 72350 X b &%
ECIh#EiETH -7z (Fig9B). ¥ ¥ FILAN Tldy—
=N~V v EREESA LN, =T —JHFICD
INEEF I RIEMIE N L v/ (Fig 9C).

=T =K EIRM L T B T iE e RN i 4
A LB, MSSP I3/KZIREH L %0 - aick
RNCy— I —ATEIFEE 5 Ehkic oL (Fig.
9D), ZDRAPHICIZ) 8 EBR3A 57z (Fig. 9E), %
OHIFHFKZRML ZWEALHBECH -7, AH
Plus TI3/KZIBM L e d o 723854 & RIS 22l L <
B0, ZoRMCEREERGREIZHALN, 20
PG AL eo Tz (Fig 9F). ¥ % LA N T3,
KERBML Ao BAE 061ty ——NiEE & O
A B~ D RAEHMRE 02 A2 5 - 72 (Fig. 9G).
#r— I — RO RIEREE S L - FEE (Fig 10),



26 H A & & & & % M & BeoE Hle

MSSP : Water=1:0 MSSP : Water=1:0.3
Fig. 4 SEM images of the interface between MSSP mixed with water and dentin
Arrow: Hybrid layer

Canals N

Fig. 5 Dpye penetration at the interface between sealers and wet dentin
Arrow: Extent of dye penetration
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Fig. 7 SEM image of the interface after sealer application on wet dentin

Arrow: Hybrid layer

T NISSRY e
MSSP with water

AH Plus with water

Canals N with water

Fig. 8 Tissue response to the sealer implanted after setting
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AHES

MSSP without water AH Plus without water Canals N without water

AH Plus with water Canals N with water

Fig. 9 Tissue response to the sealer implanted immediately after mixing
Arrow: Granuar MSSP
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Fig. 10 Classification of the degree of inflammation for each sealer
*: p<0.05, * *: p<0.01
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Abstract

Purpose: Root canal sealers are essential for sealing complex anatomical structures such as lateral canals,
fins, and isthmuses. Because these narrow spaces cannot be dried thoroughly with paper points, sealers must
function effectively under various moisture conditions. Nevertheless, the effects of water contamination on
the setting behavior, sealing performance, and biocompatibility of sealers have not been sufficiently clarified.
MetaSeal Soft Paste (MSSP), a methacrylate ester-based and highly hydrophilic sealer composed mainly of
4-methacryloxyethyl trimellitate anhydride, 2-hydroxyethyl methacrylate, and water, may have beneficial
properties in the presence of moisture. This study aimed to compare the effects of water incorporation and
dentin surface moisture on the sealing ability and biocompatibility of MSSP with those of conventional resin-
and zinc oxide-eugenol-based sealers.

Methods: MSSP was mixed with distilled water at weight ratios of 1 : 0 and 1 : 1 to evaluate polymeriza-
tion rate, and at ratios of 1 : 0 and 1 : 0.5 to assess its solubility. In addition, MSSP, AH Plus, and Canals N
were mixed with water at ratios of 1:0,1:0.1, 1:0.2, or 1:0.3, applied to dentin blocks, and subjected to dye
penetration testing after setting. Each sealer without water incorporation was applied to water-moistened
dentin surfaces to assess the effect of surface moisture on sealing performance. Finally, water-mixed sealers
were Implanted into rat subcutaneous connective tissue, and inflammatory responses were assessed histolog-
ically.

Results: MSSP showed no change in the polymerization rate when mixed with water at a 1 : 1 ratio, nor in
solubility when mixed at a 1 : 0.5 ratio. In dye penetration tests, water incorporation had a minimal effect on
MSSP, whereas AH Plus and Canals N showed markedly higher leakage at a 1 : 0.2 water ratio than MSSP
(p<<0.05). MSSP maintained low leakage regardless of moisture on the dentin surface, with significantly
superior sealing ability compared with AH Plus and Canals N (p<<0.01). Moreover, MSSP induced only mini-
mal inflammation even when implanted immediately after mixing with water, whereas AH Plus and Canals
N elicited significantly stronger inflammatory reactions (p<<0.01).

Conclusion: MSSP exhibited a stable polymerization rate and solubility as well as high sealing performance
even under water contamination or moist dentin conditions, and maintained excellent biocompatibility
despite water incorporation.

Key words: methacrylate ester-based sealer, water contamination, sealing ability, biocompatibility
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TEefts & IR HREHER 2> 5 2L L 7
BR EE IS B e 2 FR S D TR IR L R AR R
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Lz AnERe v v — AR
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Sl LR A AR SR e e eI S e 20 B
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ek

e hvEY NS v 2O, MEREICHELZRIFT LMo NT WS, S, FEEfEBLT
DNE RS IR O RV E VN T v ZADOZARITE O R E RAES A L U 72 L F 2 B EEEM R E R EF I L
T, HMEMBRAREEZ S CHMN R EEIREEZ Ty, RIEANICLE L - REREZES L. NEFORE
EmOMEL L WHEOEZE LTS

FEG - 46 5%, ik ®WIE2 2017 HF 9 H. FFF - ATANZEAMER L i, FEE 2017 4 8 Hic FE AR
i BRI R 2 5200 72, = OB, RHERIC & 2 Rt o DENBE EE S h S, BEES b AN
OMEEZ AH L Cwid ol FEED S 280 AR L HIMEZ AR L2, 1 2AFEL T BEE L%
Wiz, 9 FPEICEHEMRNCORBEEAE L CLREZS Uk, BHERE  FEHE, ROV EEEE EEEE
72 U, BRI R s R FLEE R A& A0 I B A o FEARIERR 23 & FEIVICAFAE L 72, plaque control record (PCR) :
64.1%, 4 mm M EOWERT v b DEE © 65.1%, bleeding on probing (BOP) Faih:¥ : 82.8%, HaJHALIEE
HiT& (periodontal inflamed surface area : PISA) : 34987 mm*TH > 7z, F v & VT v 7 AFAHHGEE T3,
LYENICEIRE 1/2 BE OACEIE IR, FBITIC MBI &I & 2 |EESBINEDSHEE L, 20
fb : BEE R F N B Porphyromonas gingivalis & Aggregatibacter actinomycetemcomitans H3¥H Z 7z
23, R R EHI B 1o 9 2 M9 IgG Viffiid B L Cwiah oz, WL, IRNEHEMEEE L (Stage IV
Grade C), XXMM AMIME L Lz, wHErENE, OHBEERGE (BEHE, NR~W2ic &k 2258 RED
), VB (28 - BrkE) A7 =V v 2 v— T —=v 7, FA4 b — F#EE), @fibroblast
growth factor-2 (FGF-2) #%|% w72 8 AT &8, QO ANLZEIBEE (supportive periodontal
therapy : SPT) & U7z, RE#RGEE LT, WEAEANBRICN S 2 ROBMHEIZIERICR , 25N 2t AER & H
MIFYGEE U7z, MIEMEE RIS o8 AR P e 2 520 U ¢, 2019 4 4 H2 5 SPT ic#47 L 7z (PISA : 264
mm?)

FERE L O B EE TR E LR 2 A ICER L2 2 Ltk > ¢, HEAREBIZEL (UEL
7o INEREHUCHED RV E VNS v A ORIV BE D, AR O 28072 BB G L 72 AR B % £ E &
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WD L, OFENICHELET 2w ERIEME (Porphyro-
monas gingivalis 72 £) DWEFR 7 v MCEHRERT 3
CER ko THIET DB LSECTH B, £/, BRL
T2 B8 FER B 25 LN A 4 7 4 VLD T v A ZEELL
T (dysbiosis) JiE % TTHET 5 2 L1 X - CTHBNME
HBICHHELZ L TE Y, HEALBNMERE 02
F, BERECBEST ) v F Lo R AEIRE OIS
TICEERRIETEERRTFO—2TH 5 I LHIREX
nNTw3Y F7, WAREMECERScEESh
D OAEME L, AT TS - IR - IRt olEeR
WERE L, EEWNE 72 M R E - A RER
Bl EORBEMOIEICHER2RIEFT EEZ LN T
29 zo—HT, KB TIARDIERICHES &
MoV E v OEALD, Prevotella intermedia ®HEHHY %
RIEVEH A~ A A v OFEBL B M o oo "
EALC, HEERICEE L2 s b lEE v
5,

DHRENCBWT, mARHEEREL L THISN 5T HE
fE - PRBLEERE (T2 IIEE) TR L T v 3 BB EIE 260
AL EHERIE T w3, FE AR o J5 R FE
BFIcow TR ELBHS TRV, GES AT
LB A LT 2 ATREMEASTR R S T 2910
THRER AT YRR T H 228, SHBHNICINEE % T
HLEBARIRA e s v OoRENEL Y, £/, F
B EE ASEEREAL U 72 ER 3 1 B A o0 HA TS 1 JEBs e 3 T
695 & wvoiz, FEMNEE L RO REEM: 2 m%d
DG D B 5121

SlEl, FEARTE & CINE R S 20U
WEVNS v ZDEIC K > THBARB ML L 72 L%
Z 5N HEMENEREF TN LT, BURH 2 R ER 2
ZEAE U CHEEMBE R SO - HE M0 AR
B{To7 8T A, WRRENSRKELWE LR, ZOHEHE
FBEPMET 2 & EDITREELEZET B,

E

B 46, Kk, FHHE, HmE

¥ZH 2017 £ 9 A A,

F5F C RFHN R A O IR E & G

BUREE -

- 20 FRUSRFAA BRI & 57 R IC A o H L & & Vil
fREEVELARLTEY, ERPETWIZERICIGLE
22 L UNANEDAZ T Tl GEIEARI) .

- 2017 4E 8 Hic B il E & A HIINEEEED 2 W D

7 BeoE Hle

up

T, FEARLMN - ARINER N 2200 72 fitgr 5
WAL, #ZAilE, 7o vy ZRoEFELWHIMAE L
7o, BEEL 1 A AR L2 WEE L iz, Fiik
FREN O ZAY L OB %2 BE B S D%, LIRS H
Beth el - t MM 222 L 7.

AHFTH

- £ 157 cm, 1RHE 52kg, body mass index (BMI)
214 kg/m?,

- BEARRE P - IR ERE (2017 4 8 A TF
e - ZEHINERE  Z OB 2B DA LR
P, TN EHARDH -7, B, kot Ee
VHITER IR ER S N o 7).

C RIEIE A2 (727%), BE (T07%), W (497%) Dw
ThbRalFEHEAR L.

- BUEEZ U, BRI,

1. #¥RSEHRIE

1) HApERNmR (Fig 1)

(1) tosEEkIER L, BIERBIZ 2 ATH -7k,

(2) O’Leary 5 @ plaque control record (PCR)™ %
64.1% T, MPEERBIEI TR TH -, LHEATHEE D
M FLIEER 2 PO I RFHIIC A O R B L CHEED
Hoto. Frio, 13-14 [, 23-241, 24-25F, 2L T
27-28 MIZFEH A RIED 720 H, av v 7 FEEL T
Wiz, THERTHE S I I R AR LA s L T
Wiz,

(3) WAlSoME, ETHEDICUFHETHY, BT
FHOIEHIE—H L Tz, BETFHICKE RELILIE &
{, HHBAtR & RMEIIRIE, /£4 & HIC Angle M#kT
Hotz, BIEEBIZPCCHBSETH b, F—/3—s3A1 b
F0mm, A— "=z v FZ05mm TH o7, fl5E
FRFIC BT, EEANDAEBETHTA FLTED, 7
LSO 2L 7. JEESEMNE F R O BER 2915 5
Twiz, HiHEHRICEVLT, ARTH DT T
THA YTV R0 L, 14-15 % 44-45 8 X O 24-25 %) 34~
35 THA FLTWwiz, THHAELERNC I T SHEE R
T 5H%, AFHNICHEIZERL T o7, WO
Kl B X N EOIRICE DRI H - 7=, BE~OMZ
25, HERRT I X XL0HRE RV, Hhofw
LIZD I ERGRICIT > C0a 2 b LHRL TV,

(4) AKX 7 v FEE (probing pocket depth : PPD)
1%, 6 RIECHIERTTo 7. Z DGR, FH PPD It 54
mm, PPD 4~6 mm %% 26 #fz (135%), PPD 6 mm BA
k239967 (51.6%) T& - 7-. bleeding on probing
(BOP) Btz o#E A1 82.8%, i 2 hE I (peri-
odontal inflammation surface area : PISA) ™ i 34987
mm>TH - 7.

(5) tEoEE (Miller D3%H) 13, 16, 12-22, 24-27,
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Fig. 1 Oral photo (A), dental radiography (B), periodontal chart of first visit (September, 2017) (C)
Red color of PPD (probing pocket depth) means BOP (bleeding on probing) positive site. PCR: plaque

control record, B: buccal, P: palatal, L: lingual

31-32, 34-35, 41-42, 44-45, ZLCT47-48 1 ETH
b, 14-15, 17, Z LTI N 2ETH > 7=, B
Bl ho iz,

2) FTryTy 7 AREGEEN R (Fig 1)

(1) 2HEMNICHRE 1/2 FRE O AP B TR 23 A
L, JAFTIICIE, 14-15, 24-25, 34-35, % L T 44-45%

ICBWT, MBI A % 5E S ARIEIE Ok KR & RiE
BRI AR L Tz

(2) WALOHHEOICBIT 27 L — F OB L
75 B BRI % /FEEIC O Wi, 15 £ 25108V, B
% (#950%) /4 (46 %) >1.0 TH - 7z,
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Table 1 Changes in various examination values

First visit After IP After Surgery SPT
(September, 2017) (December, 2017)  (April, 2019)  (April, 2025)
WBC (x10%/uL) 9.86 4.89 Not Done Not Done
Neutrophils (x10°/uL) 807 2.39 Not Done Not Done
Lymphocytes (x10°/uL) 1.26 2.08 Not Done Not Done
CRP (mg/dL) 0.34 0.04 Not Done Not Done
Present teeth number number 32 32 32 31
PCR % 64.1 234 2.3 08
Average PPD mm 54 3.6 25 2.3
PPD=4 mm % 65.1 469 2.1 1.1
PPD=6 mm % 51.6 31 0 0
BOP % 82.8 31.3 1.0 16
PISA mm? 34987 672.9 26.4 381
Bacteria examination total 74%10° 56% 107 2.8%10° 9.6x10°
L Pg 5.3%10 25%10* 1.8x10° 4.7 %10
(Quantitative RT-PCR) s . )
*Sampling site: #16BM A? 1.6 X 10 29%10 Undetectable 8.8%10
Pi Undetectable Undetectable Undetectable Undetectable
Plasma IgG titer Pg FDC381 —0.80 0.69 —0.58 Not Done
(ELISA) Aa Y4 —0.36 —0.04 —047 Not Done
Pi ATCC33563 —0.79 —0.56 —0.99 Not Done

WBC: white blood cells, CRP: C-reactive protein, PCR: plaque control record, PPD: probing pocket depth, BOP:
bleeding on probing, PISA: periodontal inflamed surface area, RT-PCR: reverse transcription-polymerase chain

reaction, Pg: Porphyromonas gingivalis, Aa: Aggregatibacter actinomycetemcomitans, Pi: Prevotella intermedia, BM:

buccal mesial, IgG: immunoglobulin G, ELISA: enzyme-linked immunosorbent assay, IP: initial preparation, SPT:

supportive periodontal therapy

3) MR v NE O DNA &% (Table 1)

(1) AR v FNOREWHEFHEEME (P gingi-
valis, Aggregatibacter actinomycetemcomitans, P. inter-
media) %, Maeda 5 DHEIHE > TERYE reverse
transcription-polymerase chain reaction (RT-PCR) %
ko THH L.

(2) PREGERAZIE, 16 OFEMANTOLBEE R 7 v b N 547
W, AR 74X 10° copies/gene, P. gingivalis 1% 5.3 ¥
10° copies/gene, A. actinomycetemcomitans 1% 16X 10°
copies/gene M L7, 78, P. intermedia \3FHIR
FHELLTCH o 7z,

4) HEERIEIEE <N 9 5 I TG Pl e (Table

1)

A. actinomycetemcomitans Y4, A. actinomycetemcom-
itans ATCC29523, A. actinomycetemcomitans SUNY67,
Capnocytophaga ochracea S3, Eikenella corrodens
FDC1073, Fusobacterium nucleatum ATCC25586, P.
intermedia ATCC33563, P. intermedia ATCC25611, P.
gingivaris FDC381, P. gingivaris SU63, Treponema
denticola ATCC33238, Campylobacter rectus

ATCC33238, Bacteroides forsythus ATCC43037 @ 9
T 13 EERRIC AT 2 R M 1gG Hififfi 2 enzyme-
linked immunosorbent assay (ELISA) %12 & - CTHIE
LW, EEHEfEE LR LEYD, wTFhoBEcHLTh
PriaAfi 3@ EME+2 SD N TH - /-,

5) Ii## (Table 1)

SHEEDORA V) —=v 72 HIE L TRIRE % 1T
5720, MIILRERBER A NEIANNEZ L7, BIBkE
(white blood cells : WBC), #FHEk# (neutrophils), %
LT C tsE#4 282 (C-reactive protein : CRP) D%
EEFoARZHAL, MICRGETREEEITRIE G2
7z,

B, FEARL - AN T 2 S U 7 R
BEBIicxf LT, MR oLk R v E fEIC o w T A
bEiET A, FVEVEOBEERZTONL TR
7. Fi, MBOFVE CHHTHEEIRERETH > 72,

2. % M

D EoFi 2o, JRNBEEERE (R7—-YIV, 7
L—FC) 8O RERESMIMEG (14-15, 24-25, 34~
35, 44-45%F) LML 7z,
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3. AEALE

1) SPBLHE AR o R RAEASBEE L L7z 2 &, %A
T Bl pla P FLUES O 48 A IE IR 2SI IR I s A AR T dp - T
s, LRV EVNS V2D
ROBALICES L - AEEEEE L, WEToOBERRE
PHER L e 3SR BICH T2 5.

2) FEITEIMEZE NS 200, B kiy%
BYRER B E LA ENMEOa Yy b e =R TS, &
5z, HEAAEHEREIC & - TR ORMIERE 2175 &
&b, MEMERINAEFT 2EALICO W TR RMEE
EReD g LSS EAEE OS2 HIY & L <l
ERIEERITY . 20k, HRAREBOLENEGONIZZ L
ZWEER L C RN e BB (supportive periodontal
therapy : SPT) ~#f73 %,

3) EEBmESIcoOvwTIE, BEICHDICHET
WV, FEEEBLBICBERBRT S,

4. BEETH

DUF OIGEIE H % 5l L 7z,

1) HEEERRE

(1) BFICHAZOREEZHAT 2 L &b, FHIK
IR EOMEMNEZ IR X 5

(2) oL 2HME L CHIBINIC Y Y 2=
1 2gDNRELTS.

(3) WATL TaBRED R 27 ) — = 7 HINIZ YEH
BRBIANNZE1TS .

(4) W EORBRFEREEZHNE LT Iy v v
DR L WAR LRy —V v 2 ERE L, DREEE
BHREEA LS5,

(5) AR T OEGERRE 2 BN & L CRIBINIChiE
HoRp&E52AL AT =V v 27 - b= 7L —=
¥ 7 (SRP) %475 (HAHERHY:2 "HAREBEEICE
F B PLERRE O Y 2 2 E I E ).

(6) BRFZEIREL T, RIEZAIRNICERI ®75
PR & BT L C, WAL B HIEE 21T S . KR
ELTCavd 7 b PV —RATholzEH1E, avRyYy
FLYYTBIET S,

(7) BRERORAEMEIMERIHZ BN E LTFH A P —
FZ2EET 5.

2) FEFi

(1) PPDA4mm P ECEREOa Y bu— 23 TE R
WHIE AR v b RERT B,

(2) FHABEARIC X 2 B BRE L T2 HAICERE
FEL L OCYHEEETS.

(3) THFHMhfE A% Hic A A ERBIR ORIl 2 R T 5,

3) RS ENARE (bl AR AR T A )

(1) RIS & O RS T I e 9 2 B R 2 AU
WKbrET 2.

fr AR R & B A 28 37

(2) wEiiEEREICADY CHRAMBEERE (BRY
T NH & 7z 13 35 J R AR A 25l B 3 T AL T (fibroblast
growth factor-2 : FGF-2) $#F|#EMH] #2479 .

4) FETi

(1) WALEDHE, PPD 0d, 2L TFv 4L
Iy 7 ARG IC BT 5 HERETER o BHIR (Y & WL
HEL LT, BERIERDUGEE L Tw a0 L5 25§ 5.

(2) HWREKX 7 v FINHIE O DNA BREIC & - THAR
JEHHEE O e 2 & BT 3 %

5) SPT

(1) R 7S5 —2av ka—iL LESESME oI
kb, HEMAROLZEENS.

(2) EMMW L EEEES T v 2 vy 7 2GR
BEICEDLE T, MIE DNA AR ME 1gG fuiRiift i
RV THEBEROSIETEE: 2 FHM L, HEEARLOFIIC
KL TR ST S,

(3) LIk 3 2 b L 2DREREF DO Z TR T
5. Fio, TEARH - AN R o fHEEieg
i, FEZ IO vz, Z207d, TEHTRESALE
PERR M 7 EEFICEE S S NIENEI A BEZ2T 5 &
ST T 5.

5. AEZE

1) HaEHEARRE

20 fREE D 5 RFHA BRI &R IRFICIAI O ER B & O
HimzEo RLEE LT D, OEORPIERS 2 b L
A bl o Tz, 20174 8 H LAIIC T EHiEE X O/l
O SEAE HUAIT 2 32 O - T AR > & i FIR B 28 A Ak L
T, 17AR->THIHRE L o7z, ZDOFTEN
JPEN D2l & ORE % B B B H3%E, 2017 4F 9 H LA
WU EZ2 L., RNCZ2 LB LEigfEma 2
fTo72%, 9 H T 6 WEERRE 2R L /-,

(1) 7, BAROFEEEZIHAL X,

(2) DI EIRIEIEAR (PCR X 641%) TH- 727
b, V77RO ER XS 72, 728, HIE DNA
MREIZ B W T P. gingivalis 8 & X A. actinomycetemcom-
itans DHEIEMETH b, A TIULE 1gG PRt d
BV THURMOEENITEL ZuESRE» 5, EEick
AP DRBIVERER DD EEZ 6N, £ T, <
7ua I 4 FRPIEEDRIETALICZIRIICHEAT L THRE
SERIERAE D 5T s, R0 REREE HI L
LT 7y 2u<A4 v 2g(¥PAm< v 7 SR
NHARSAvay 7, 774 %—, Z2IERIC 1 R
5) oWR%EfT- 7. 205 2 TR RN BRIk L
LT, FUERIONR L BEZFHEA 7 —F —2EE () £ 2
Fh=y) EROEEAR EEOOREETo, 2D
%, JOFTRTERREE (V) FA 4 vIERRE/ 7 FLF Y vilEA
W KEHE, A —FFEBAAS — U v Y, EHAZEMLT)
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TTLEEDSRP % 6 70 v 73 TTo7., £z, 8
Bl SRP I, AR 7 v b NIRRT A —
Y —DUEFHNE LHBIEEE LT, 2% 68
JHA 7V UVHE (RVA Ty, Ry —) A
Ry PRICHRIRT 2 8% L 72 (HAERWR S TH
IR I B 2 B O 1R 2 B E I E ).

(3) &HHIZ AR T OB Z i KWk E L, &
P LORIEFT ROYE LR L 7%, BREELEBEL
7=, 2T, RENAEFEIEEL TV oA T
EEREIEIREE L ar otz 72, RIEOWHRICE
Mo vy 7 FHREE LD, avEY Y bLY
ikt arvd o soBEIREKL mro. ZLT,
RO SENMERIEZ B A A —F (h—F
TVAY AT, EHA2mm, LFER) 2EEL,

2) FE

B AR A IR D TR 12 3\ T, PPD 28 3 mm MU F
DAL D HE A 13 34.9% H 5 53.1% 12, BOP i ik
82.8% 74> 5 31.3% 12, PISA & 3498.7 mm?%> & 6729 mm?
WCHEL T 2 L 2R L7z, #lE DNA MAE T,
WP L L, #E%3 7.4X10° copies/gene 7 5
5.6 107 copies/gene IZ, P. gingivalis5.3%10° copies/
gene 7 5 25X 10" copies/gene IZiEA L 72, IfiLi IgG HT
AR T, #2RE AR, LWINORICH L THH
PR (3 f 3 P +2 SD BINT® - 7z (Table 1),

3) taESENARE (bl R AHAR T AR

A AR O TR I 7 > & VT v 7 AR IR
BEET, WEEEEEIC WL 7. 4 mm Mk
@ PPD & 3 mm DL o BE G KB EFT 2T
(14-17, 24-27, 34-37, 43-44, 45-47) LT, FUSE
) 72 EGER D B 2% & il g O A B & B MER o
HOEGEHMWIC, FGF-28A] (V7 mx, BFE3E)
R 7ot AR AR 2T 72 (Fig 2). R
DARAGFMEERIEMICHREL, BERLV— 7L —
=V T B & SIS L 7o, FGF-2 8LAIX gaflg /K
B %7 T 22 ®AA L7z,

4) FETH

2019 4 Az, wEASEHARRE T 5% O FHEEHT % 17 -
o, DPEEAERRBIZ RAF2RRE (PCR 12 2.3%) % #HER?
LT& b, PPD 283 mm LU T DEALOEAIF 97.9% Itk
T, RHENICHEROFRE X CHERIE R, BOP B
MERIF 1.0%12, % LT PISA 13 264 mm2lc K& { ik
L7z, fllE DNA ME T, #I2HE i L, MBI
2.8 10% copies/gene IZ, P. gingivalis ¥ 1.8 X 107 copies/
gene IZJA L, A. actinomycetemcomitans \ZHHBR G
ELLT & 72 o 72, IIE 1gG PURMTIMRTE T, IR0
JAEATREE T ORI & AR, WO
LT s e H FEE2SDUATH - 7z

T Be9k Hle

up
&

(Table 1).

M E» s, —#HomAEREOME, BE&EOmMREX
KIFICEELTE D, IHICHOERLL T WHATZE
EEE L ETRIVT T TRESIDNH L 7 &R L
7. L L, R E L CHABEMEI SN Tn b
Zt, BEOREBINERICNLYH D Eh 6, mAk
e 2HAZE) ©SPT ~BEITLT.

5) SPT

2025 4 4 ABAE, SPTICHAT L C 6 1 E L 7277,
BEDTS—2ar bo— VIZERERGER L DL
{m.EL, SPT #4717 ® PCR IZHIC 30% Al TH 5.
% LT SPT #17%® PPD % 3 mm LU OEhz0E A 1%
HIZ 97.0% L, BOP & 42% LR, PISA i3 82.2 mm?
DT E, EWIWICHEEIREBIZZELTw? (Fig.3). &
72, flE DNA B IC B\ ORES, P. gingivalis, % L
T A. actinomycetemcomitans D H =3 AR IEHE
TR L L THRICRMETH 5. IS 1gG YLt £
IZDOWTIE (B SERE - 2024 5 H), IO G &
IR T OHlIR, 2 L ClENEREEE TH 0
FRHliRE & FRRIC, W ORI LT b PR i3 g
HVHME+2SDUNTH 5, RIETIE D 2 0MKRE LT
HREEEMESRE SN TE D, RRIEERICD AL
K570, MR 2A2H L) © SPT %#fkfic L Cw
5.

z =B

AIEGITIE, BIERN R DN BGREE FRE L
MG ET- 72, ZOfER, BEPHCOHEAREZ
HIELC, ELWT I v vy I hER2HICOTRIEY
Ho, MLhro VELTRE L -HAREZERS L
SPTICEATT A2 L3 CTE. A TEZFODOENICK
T 5 EikoyE <, SPT #4714 6 fFicb 7z b AR R
I ZEL T 5,

FEFOREEE LT, O%EowEREEME (K,
P. gingivalis) 1< % B ERITHES BIEDHFE, @27 L v
Fr R ERKE T 2AEEME, OHBEBREICNT 2
GIEIRE D RE (M7F 1gG PRI B v T, Fiikil
DFEEDTIHEL 72 \0) &\ o 72 CIEER D TERAEE L C
Wit Bbhs, MAT, FLEAMEIRHNETD B 7
®, JRERFIEHEHRO MY & R I RS
L7250, TEARH IR 1A A NI
FARKEASAMAL L 72 2 &, - SERT s o e FLEE T o o A
JEAR 2SI IRIE R A RO AR L 2 L6, Ak
LRV E VN T v 2 DEELIBHIREBICHE S K
TEwo2BRRNMEEL LR, WEKEDHEEL
B & CIERM AR RO AER O Ffic o hs 5 7 &



2026 4 2 7 fr AR & B 28

#14-17 FGF-2 (January, 2018)

Fig. 2 Oral photo during the periodontal regeneration therapy, and dental radiography at first visit (FV:
September, 2017) or supportive periodontal therapy (SPT: April, 2025)
Arrowhead: Bottom of vertical bone defect (FV: Red, SPT: Blue)
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Fig. 3 Oral photo (A), dental radiography (B), periodontal chart of supportive periodontal therapy (April,
2025) (C)
Red color of PPD (probing pocket depth) means BOP (bleeding on probing) positive site. PCR: plaque
control record, B: buccal, P: palatal, L: lingual
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Treatment and Pathologic Consideration of Severe Chronic Periodontitis
with Acute Exacerbation after Total Hysterectomy
and Unilateral Ovariectomy

SakamA Kyosuke?, OMor! Kazuhiro®, Kono Takayuki’ and TakasHIBA Syogo®

"Department of Dentistry, Phychiatric Medical Center Goshikidai
Division of Periodontics and Endodontics, Department of Dentistry, Okayama University Hospital
SDepartment of Patho-physiology/Periodontal Science, Okayama University Faculty of Medicine,
Dentistry and Pharmaceutical Sciences

“Division of Comprehensive Dental Clinic, Department of Dentistry, Okayama University Hospital

Abstract

Introduction: Hormonal fluctuations are known to influence periodontal conditions. We report the case of a
patient with severe chronic periodontitis, in whom periodontal inflammation acutely exacerbated following
hysterectomy and unilateral oophorectomy. Comprehensive periodontal therapy, including regenerative treat-
ment, was performed, resulting in long-term periodontal stability.

Case: A 46-year-old woman presented in September 2017 with generalized gingival swelling and bleeding.
She had undergone a hysterectomy and unilateral oophorectomy in August 2017 and subsequently developed
sudden gingival swelling and bleeding that persisted for one month. At the first visit, generalized gingival
redness and swelling, particularly at the interdental papillae, were observed. Periodontal examination
revealed a plaque control record (PCR) of 64.1%, probing pocket depth =4 mm at 65.1% of sites, bleeding
on probing (BOP) at 82.8%, and a periodontal inflamed surface area (PISA) of 3498.7 mm?® Radiographs
showed generalized horizontal bone loss involving half of the root length and vertical bone defects in the
molar region associated with occlusal trauma. Subgingival samples were positive for Porphyromonas gingiva-
lis and Aggregatibacter actinomycetemcomitans, although serum IgG antibody titers against periodontal
pathogens were not elevated. The diagnosis was generalized severe chronic periodontitis (Stage IV, Grade C)
with traumatic occlusion. The treatment plan consisted of:(1) initial periodontal therapy (patient education,
scaling and root planing with local drug delivery system, and nightguard),(2) periodontal regenerative ther-
apy using fibroblast growth factor-2 (FGF-2), and (3) supportive periodontal therapy (SPT). Following initial
therapy, the patient responded well to the resolution of gingival swelling and bleeding. Regenerative therapy
was applied to vertical bone defects, and she transitioned to SPT in April 2019 (PISA: 264 mm?).

Discussion and Conclusion: Prompt infection control resulted in a significant improvement in the periodon-
tal condition. Acute exacerbation of periodontitis may be associated with a transient hormonal imbalance fol-
lowing oophorectomy. This case underscores the importance of multidisciplinary perioperative management,
including dental intervention, in gynecological surgery.

Key words: gynecological disorders, chronic periodontitis, Porphyromonas gingivalis
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a : Intraoral findings at the initial visit (2018. 1)
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Total Teeth:28 Total number of PD measurements:168 BOP:101(60.1%) Average PD:2.8mm 1-3mm:156(92.9%) 4-5mm:12(7.1%)
6mm-:0(0.0%) PESA (Periodontal Epithelial Surface Area): 1,485mm? PISA (Periodontal Inflamed Surface Area): 909mm?

b : Periodontal examination at the initial visit (2018. 1)
Fig. 1 Intraoral and periodontal findings at the initial visit

Fig. 2 Panoramic radiographic findings at the initial visit (2018. 1)
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Fig. 3 Preoperative CBCT findings at 11, 12 (2018. 9)
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Total Teeth:26 Total number of PD measurements:156 BOP:16 (10.3%) Average PD:2.3mm 1-3mm:151(96.8%) 4-5mm:5(3.2%)
6mm-:0(0.0%) PESA (Periodontal Epithelial Surface Area): 1,154mm? PISA (Periodontal Inflamed Surface Area): 184mm?

Fig. 4 Periodontal examination after periodontal therapy (2018.9)
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Fig. 5 During flap surgery in the maxillary anterior region (2018. 10)

a : Full-thickness mucoperiosteal flap elevation. Alveolar bone resorption (Dehiscence) is observed at 12.

b : Vertical bone defect measuring 12 mm at 11.
¢, d : Fixation screw placement at 11.

ohgr 'L

Fig. 6 Intraoperative findings during Guided Bone Regeneration (GBR) at 11
a, b : Graft placement using a bone substitute mixed with plasma rich in growth factors

(PRGF) to achieve a gel-like consistency (Cytrans Granules).

¢ : Covered with a titanium membrane (Ti Honeycomb Membrane) and sutured using absorb-

able sutures (VICRYL).

(PRGF-Endoret, BTI Biotechnology Institute, Spain)
ERMUTZ VRIS L KB 7 824+ (B4 FF v RT
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7).

MGzt 7 2 L2PEE (7Y, LTL 7 7 —
< 300 mg/day) % 3 HIH, B &k CHEEHLALEREA
(mxv=v, H—-=4k:60 mgx &3 \5) 2077
U7z, BRE QMR %3RO 72 B EE N7 £ o FMik St
FEIF L, BRREFCTH- 7.

(4) 4 v 75~ MHAFEM (201946 A)

M8 HHTFE v AT L rEBREL, 11ICER
4X14 mm, 46, 47 ICEAESX12mm DA » 75~ + (GC
Implant Aadva, ¥—3>—) Z2HA L7, BEKETOWHE
JAABEFARR I 12 B0 iR R as3Hd 5 T wv iz
D, A v 7T v M RRTFATRR R IR T & FIEE L 72 BR
i, 12 Bl RIRE A E S X 5 ICHREE oL

ootz (Fig8). 114 v 75 v MRAZAIA & 44%
2Amm®dD L7 48— (FL 74 voN— 24 NERE
K, FrF4wvr) #8480y F FYLELTHATFT
AL, 2R, Ao 2R L. &
HERY >~ TVIEEICE S TS 7 4 AL, HTo
BICH&EEL, WMEEE AT -FMH L2, M
BermBZE e, EACHA4 P52 (C) LHER
(NB) 2F7E L, HhoEfic i @ig s hie (Fig
9). AHENCIIARMMRASER L T B0, Mt Bbh
2% (BC) 2HUA Sz, BRI K A T, HEWY
A bS5 (C) PEELTEYD, ZoFMICHES
(NB) B & BROBEIAAELN, BRFPMEL R WiEED
KEALHES (UB) B Ih, SBEHRSHED L
EZzboh3d (Fig 9A). BILAKB T, BEAL 2845
(NB) Wiz¥ A4 b5 2 (C) 28 1REFL T 5D
HEEh, 4 I v 2AREICEIERINTn S L
Boni., FENEGMEEESE (F) 239FEL, FRE
IIMEE (BC) & Bbh s i@ s/ (Fig 9B).

(B) A v 77 v ZRFH (2019411 A)

5 Afgic R FA & BT L, F4E 12 3B Bk
EEREE LT



50 H A & B &

Fig. 7 Application of periodontal regenerative therapy at 11

a : Defect filled with Regroth and Cytrans Granules.

b : Covered with an absorbable membrane (Bio-Gide).

Fig. 8 Regenerated alveolar bone observed after elevation of the full-thickness mucoperiosteal flap

during implant placement surgery (2019. 6)
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Fig. 9 Histological specimen of regenerated bone tissue stained with hematoxylin and eosin(H & E)
Enlarged views of (A) and (B).

a : Oral findings during supportive periodontal b : Panoramic radiographic findings during SPT (2022. 5)
therapy (SPT) (2021.12)
Fig. 10 Intraoral and radiographic findings during SPT
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a : Intraoral findings at the initial visit (2020. 3)
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Total Teeth:30 Total number of PD measurements:180 BOP:12 (6.7%) Average PD:2.3mm 1-3mm:162(90.0%) 4-5mm:18(10.0%)
6mm-:0(0.0%) PESA (Periodontal Epithelial Surface Area): 1,192mm? PISA (Periodontal Inflamed Surface Area): 87mm?

w @

b : Periodontal examination at the initial visit (2020. 3)

Fig. 12 Intraoral and periodontal findings at the initial visit

Fig. 13 Panoramic radiographic findings at the initial visit (2020. 3)
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11

22

Fig. 14 Preoperative CBCT findings before GBR surgery at 11, 21, 22 (2020. 7)

[T T T L T T T T T T T T T T T T T[T T T T T
[ 10 - 20 25 0 5 4n [

Fig. 15 Preoperative CBCT findings before GBR sur-
gery at 21 (2020.9)
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Fig. 16 Intraoral findings during periodontal surgery at 21, 22 (2021. 4)
a : Elevation of a full-thickness mucoperiosteal flap. Root exposure (Fenestration) observed at 22.

b : Placement of a fixation screw.

¢, d : Placement of bone graft material (Cytrans Granules) mixed with Plasma Rich in Growth Factors (PRGF)

at 21.(2021. 4)

Fig. 17 Intraoral view after placement of Cytrans granules, covered with a non-resorbable mem-
brane (CYTOPLAST), then an additional resorbable membrane (Cytrans Elashield), fixed
with two tack pins (2021. 4)

%ﬁ%(U#V“V'mngXFFﬁSE%)%@ﬁb
BEOEEA RO 7228, BEHih & oFiigaot
r&iﬁ(, BRI CTH o 7z,

(5) 475 FHEAFEM (2021 4£10 A)

6 HABICF I AV T LU ERER 21 ICEREAX
14 mm ®A >~ 75>~k (GC Implant Aadva) ZHEA L
72 (Fig. 18). Tt &4 v 75 v FMRAESLH» 645
24mm D L7 4 vN—= (kLT 4 voN— 24 NFEREEK)
ZoRA4Ty FRUVELTHKT AL, k%A
L7z,

6) A~ 77 >k 2RXFM (202243 H)

S5HRBICA v T T v N ZRFMiER AT, RHBICRE
G (Ova=rr59y) A2V a—UTA v
WCTCHEEL 7.

(7) SPT (202243 H)

e RERREIELE S, A OLELERL, SPT
AT, 1 AT EDY a— i, BHEE T GBR
ETHRAETHE U750 VAKAELAA)
BHERLTWEY, 475 v MEMCEERR L (Fig

19), BWING RO N7, wETEEREZ T L2 22

FEHIR AT D B & WAHR D A TE b T - HihLIC
DWW, CBCT WRiC & b HiEEOWBIHERTE
(Fig. 20). JEFI1 EFBEICA > 75 o b BRI HH kA
ARERILL, Rl TEZEERTO, KRBT 8 A bER
DFHEFT~NOBEEPHETL T D T LR TE
(Fig.21). PEEARDIFERERA L BB T, Wiho
WiH i b FTAEE (NB) o2 #Rd 7. FiEFEy A b
SV ATS=a—) (C) R ELTORHELSEL L, M
2 B FEBICH T OERMICEIT LT 3T 2L

7o72®, MEERE LD S BOWEPIEI > TnwdbD L
ez ns (Fig 21A, B)., 7’5—2ar ro—)iiR

icA4 v 75 v b BRI SAERT Rid 7 <, REE T
BEOMBERIE A RIZNTY S,
Z =

BSOS B, BT b RN E

LT, WIIE FlcBwT, ZXIGHICEY 7% wiR o
PZiE & b BEHNCEAAL L 72 IR DA T B 554, HRZ X
I REEMOwMETSRET S, H50IdIERFICHE ]



2026 4F 2 H

Fig. 18 Intraoral findings at the time of implant
placement after removal of the non-resorb-
able membrane (CYTOPLAST) at 21 (2021.
10)
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Fig. 19 Intraoral findings during supportive
periodontal therapy (SPT) (2024. 12)

21
Fig. 20 Postoperative CBCT image of 21, 22 at the time of SPT (2024. 12)
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Fig. 21 Histological specimen of regenerated bone tissue stained with hematoxylin and eosin (H&E)
Enlarged views of (A) and (B).
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Two Cases of Maxillary Anterior Dental Implants Using the GBR
Technique Considering Bone Resorption of Adjacent Teeth: Case Reports
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2Oral Implant Center, Matsumoto Dental University Hospital
*Department of Biochemistry, School of Dentistry, Matsumoto Dental University

‘Department of Cariology, Endodontology and Periodontology, School of Dentistry, Matsumoto Dental University

Abstract

Purpose: Loss of anterior teeth due to localized periodontitis, occlusal trauma, or traumatic root fracture
often results in aesthetic and functional impairment. In the maxillary anterior region, horizontal and vertical
alveolar bone resorption frequently occurs, making aesthetic reconstruction difficult with conventional pros-
thetic treatment such as bridges or removable dentures. Implant therapy, when combined with regenerative
procedures, allows restoration of periodontal tissues close to their pre-loss condition and improves the
patient’s quality of life. However, in cases where dehiscence or fenestration of the labial alveolar bone is
present in adjacent teeth, simultaneous periodontal regeneration of these teeth is also necessary to prevent
gingival recession. This report presents two cases in which guided bone regeneration (GBR) and periodontal
regenerative therapy were combined to reconstruct the maxillary anterior region with both functional and
aesthetic success.

Case: Two patients with a single missing maxillary central incisor and labial alveolar bone resorption of
the adjacent lateral incisor were treated. Case 1 was a 59-year-old male who presented with aesthetic con-
cerns following spontaneous exfoliation of 11. Case 2 was a 21-year-old male who complained of poor adapta-
tion of a removable denture following extraction of 21.

Treatment plan: Clinical and cone-beam computed tomography (CBCT) examinations revealed severe
vertical and horizontal bone loss at the missing tooth sites and labial bone resorption at the adjacent lateral
incisors. Therefore, GBR and simultaneous periodontal regenerative therapy for the adjacent tooth were
planned prior to implant placement, to achieve comprehensive bone regeneration in both sites.

Treatment procedure: Following regenerative therapy, implant placement was performed in the regener-
ated bone. During surgery, newly formed bone tissue covering the labial surface of the adjacent tooth was
observed. Histological examination of the regenerated tissue at the GBR site revealed replacement of bone
substitute material by newly formed bone. After implant placement and restoration, both cases have been
followed for 4 and 5 years, respectively, with stable peri-implant tissues, no evidence of inflammation or bone
loss, and satisfactory functional and aesthetic outcomes.

Conclusion: These two cases demonstrate that, in anterior implant therapy, combining GBR with periodon-
tal regenerative therapy for adjacent teeth exhibiting labial alveolar bone resorption can achieve harmonious
soft and hard tissue architecture. This combined approach contributes to maintaining long-term functional
and aesthetic stability in the maxillary anterior region.

Key words: guided bone regeneration (GBR), periodontal regenerative therapy, implant therapy
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(b) Intraoral radiographic images
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Fig. 1 Pre-treatment clinical findings
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Fig. 2 Ceramic onlay treatment on #47 (Pre-treatment-Cavity lining)

(a) Intraoral photograph. (b) Intraoral radiographic image. (c) Before

caries removal. (d, e) After caries removal and resin build-up

Fig. 3 Ceramic onlay treatment on #47 (Optical impression, digital wax-up for

ceramic onlay)
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Fig. 4 Ceramic onlay treatment on #47
(a) Rubber dam isolation. (b, ¢c) After teeth sandblasting and phosphoric acid etching treatment.

(d) Ceramic onlay placement

Fig. 5 Composite resin restoration on #16
(a) Pre-treatment. (b) Sectional matrix, wedge and separating ring placement. (c, d) After resin

filling and polishing. (e) Follow-up observation after 2 years
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Fig. 6 Walking-bleach and composite resin restoration on #11 and #21
(a) Pre-treatment. (b) After walking-bleaching. (c) Post-treatment.
(d) Follow-up observation after 1 year. (e) Nightguard placement

Lingual view Occlusal view Buccal view

(b) Intraoral radiographic image

Fig. 7 Composite resin restoration on #46 and ceramic onlay treatment on #47 (Follow-up
observation after 2 years)
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(b) Intraoral radiographic images

Fig. 8 Post-treatment clinical findings
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A Case Report of Full-mouth Esthetic Improvement
Using a Minimally Invasive Approach: A Two-year Follow-up

SHIMAOKA Tsuyoshi, MAEZONO Hazuki, ONO Shunka,
KaGIokA Takumi, TANAKA Ryosuke, ABE Takuto™,
MORITA Masayoshi, M1YAKE Naoko and HAYASHI Mikako

Department of Restorative Dentistry and Endodontology, Graduate School of Dentistry The University of Osaka
* Abe Dental Clinic, Medical Corporation

Abstract

Introduction: Advances in adhesive technology and restorative materials have broadened the indications
for direct restorations, with favorable outcomes even in large composite resin restorations. For indirect res-
torations, overlay-type ceramic onlays bonded with adhesive systems have proven effective, allowing for
pulp-preserving treatment. We report a case in which appropriate restorative approaches were selected for
each affected tooth, achieving successful caries management and esthetic improvement.

Case report: A 47-year-old male presented with the chief complaint of falling-out of the filling on the lower
right molar, and concern about the color of the front teeth and metal restorations, and desired treatment
using tooth-colored materials with minimal tooth reduction. In May 2022, the metal inlay on the mandibular
right second molar (#47) dislodged twice after re-cementation at a local clinic, and the patient was referred
to our hospital. Examination revealed dislodged inlay with dentin caries in #47, esthetic concerns from metal
inlays on #46 and #16, and a discolored maxillary left central incisor (#21) with chronic apical periodontitis.
The treatment plan was zirconia onlay for #47, composite resin restorations for #46 and #16, and root canal
treatment of #21 followed by walking bleach and composite resin restoration. After caries removal and pulp
protection, #47 was restored with an overlay-type zirconia onlay. Subsequently, direct composite restorations
were placed on #16 and #46, and #21 underwent root canal therapy, bleaching, and composite restoration.

Discussion and conclusion: The use of adhesive technology enabled a tooth-preserving, metal-free approach
with satisfactory esthetic and functional outcomes. The patient presented with generalized tooth wear and
nocturnal parafunctional habits, with secondary caries likely contributing to repeated inlay dislodgement.
Careful evaluation of the remaining tooth structure justified the overlay design. At the two-year follow-up,
restorations and tooth structure remained stable with night guard use. This case highlights how adhesive
technology, when paired with appropriate restorative design, can ensure long-term stability in complex clini-
cal situations.

Key words: esthetic improvement, pulp preservation, overlay restoration, composite resin restoration,
bleaching
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