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Development and clinical application of bioactive glass-based biomaterial

Ayako Washio, Chiaki Kitamura

Division of Endodontics and Restorative Dentistry, Department of Oral Functions,

Kyushu Dental University

Abstract

In the recent year, bioceramic (BC) system’s biomaterials are becoming one of the essential items in Modern
Endodontics outside of Japan. Therefore, the development, popularization, and expansion of the evidence-based BC
system’s biomaterial obtained from the basic and clinical research is necessary in the country.

The systematic development of BC system’s biomaterials needs to be approached in consideration of the continuity
of the disease and the bonding and compatibility between each biomaterial in Systematic because the diseases and
tissues targeted for the endodontic treatment are various. We focused bioactive glass (BG), one of confirmed
bioceramics, and are promoting the development of BG-based biomaterial (BG Material) for the wound healing and
regeneration of dentin * pulp complex and periapical tissue with dental affiliated company. In translational research
about the development of BG Material, we pushed forward development to a quality control process of the last
product after having shown the evidence by basic researches. The BG-based endodontic biomaterial, Nishika Canal
Sealer BG multi (BG multi), has been developed for root canal obturated sealer in 2017 and is also being applied for
pulp capping material from 2021.

This review shows the characteristics and clinical results to reflect the results of basic researches about BG
Material. Additionally, we give an outline about the development of BG-based regenerative endodontic scaffold and

want to mention the preservation of the tooth.

Key words : bioactive glass, translational research, root canal obturated sealer, pulp capping material, scaffold
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Concepts and treatment of anti-resorptive agents-related osteonecrosis of the jaws
-Treatment of ARONJ-

Daigo Yoshiga

Department of Science of Physical Function, Division of Oral Medicine,

Kyushu Dental University

Abstract

Eighteen years have passed since bisphosphonate-related osteonecrosis of the jaws was first reported in 2003.
However, since there are no guidelines yet, the treatment of anti-resorptive agents-related osteonecrosis of the jaws
(ARONJ) remains controversial. We have also been treating ARONJ according to the position paper (PP). Our first
approach to ARONJ is to perform conservative treatment when the healing ability of bones can be expected, and our
second approach is to consider surgical treatment when the healing ability of bones cannot be expected. Therefore,
we consider removal of necrotic bones as a conservative treatment using surgical techniques (surgical conservative
treatment), because it facilitates local cleansing and promotes bone healing. In other words, conservative surgery is
performed as conservative therapy. Resection of gingival flap performed to facilitate local cleansing is also considered
conservative therapy (surgical conservative therapy) based on the same concept. In addition, we have been actively
administering teriparatide to patients who can take it as an adjuvant therapy to conservative therapy in cooperation
with the medical department, and we have achieved good treatment results. On the other hand, there are some cases
in which the condition cannot be controlled even with such conservative therapy. We have been treating such cases

with surgical therapy. Surgical treatment is basically aimed at the complete removal of pathological bones, including
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some healthy bones, and is considered to be extensive surgery. In order to completely remove the pathological bones,
the wound is closed with reduced dead space. However, the problem in surgical treatment is how to determine the
extent of pathological bone resection. Although some reports say that bones should be removed to the point of
bleeding, we have long applied the bone fluorescence labeling technique using a fluorescent observation device as an

adjunctive tool to determine the extent of jaw bone resection, and have obtained good results.

Key words : ARONJ, anti-resorptive agents-related osteonecrosis of the jaws, conservative surgery, extensive surgery
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DEbIZHEA TS 2 PEND. ZDLKS 5%
MR- T, BREREIZ X 5 MR K X & [E
Lo T3, FHCEE OERBEITMO —& % 7=
EoTkD, ZTOHERD—DE LT, HARHEZEDHE
WO EICEITIET 1 TV Y FR—-LICK > THE
722D B EmEOWENEH 5. Bl-&0 &k bEK

IHA TSN aBEE 2> Tnd, S SITEEY
BE 20204 0 A EEMRE H MEsHic k5 &, B
WEEMZ KBRS FE LMD —& %728 > THD,
ZOMEERE S0, BHBREORREP, 2HAOFEKE
OO EFED 72812, Bisphosphonate (BP) S 41
Recepter activator of nuclear factor- «B ligand
(RANKL) difR#lfH 2 & O3H &5 X T 5 S
BHENELBML TE T3, BPEAIRHRANKLY
RELF 25 & O-F WIS (Anti-resorptive agents :
ARA) i, HATEALHOERTWBHEFITH %7,
ZTOHEFRERE U T BN E 5 2 5E (Anti-
resorptive agents-related osteonecrosis of the

jaws : ARONJ) 2 0, FERER K2 -FDOQOL%E



B P

s KERMBEE &> T052Y 20104E 12 b A EO
B 5 22 OHBEHEAMRMN BRSSP RV Y g VX —
73— (PP) »3Mi&h, 2016412 %2 OPPAWGE X 7z
B, HA R T4 I3 E 7 a LT XN BEEIE A,
bbb DNiik T E PPIZHWARONI DGR %1775 >
TR, 20114 K O (REBEEOHIBEEE S LT, &
FIeHPEL TF V85 F FIGEHD AR T3, —JF
TIRPREAITS &, WEN T Y b1 — )L T A WER]
RTFVINTF P ZENTERVENEHS. bh
HIUIRAFFREI R U TP A2 R REFIRC, FERED
72O FRINIZARAZ FFBA L 22 W ERNC & U T o RHE %
ToT& 7 BEbhbhiir-> TS IRPEEL SO
ARHEEIZ OV TR T 5.

1 .BRONJDESE

20034 O BPRLAIfE FH 5 O $h ki #% 12 R IE L 72 5HE
¥t O W5 DL, BRONJ (Bisphosphonate-related
osteonecrosis of the jaw) & W MEFRAHVWSL T X
729 Z OH%20104F 12 I F PIRANKLYU A A 0 7 7 2
v 7 HEH T EBRONJR O & A #HE & 1,
DRONJ (Denosumab-related osteonecrosis of the
jaw) E WS IR W 5 =Y. — 5 TBP#EAI 7
Z v TIFARAL M E N B 720, HAETI iARONJ
EWVWISIIERRBHWS N TE . F£72, 200841
iﬂ%%@&nyfvfﬁmﬁﬁﬁéﬁ%&%ﬁ%%ﬁ
Wik xn®, 72 o DESEE R R 2 (AAOMS) 28
20144F12RET L 22PPCid, ARA T K O MLAE #r A i) 5

CK BB A BER U 2 HE A B GH e B SE
(Medication-related osteonecrosis of the jaw:

MRONJ) AW SN TV 3B,
2 .BP&IH

BPiZAmerican Society of Clinical Oncology
(ASCO) D #H A K54 v ¢, FYEMEEICREMES 585
T AlER & OIEEIER O RFs, 2 F8 M ERflEIC
XHg B YNGR ORI E X h b Y, F 72,
HHFEDREHE LTHATE S DEH IS S h
TW3Y, BPOEH A # = X 2%, FISiEfilao 7 %
b=V 2 EFHYUT BT L THWINAPIEIT 50, F 7=,
RN Tl & 2 BEMIe2 5 D34 A v Ok
0 EHEMIE LI X, BOREENIT Y. %
L TEREHBP (NBP) 23 5 & 5124 UBRONJ
DFRIELNBEIML T & 72. NBPORENZE DL LT,
NIFatx—F, 7Ly Fatx—F, 4Ny Fa Vg,

WA DORFEDHE 2 )7 &I

)

Vb Favig VL Foavig (Zoledronic acid :
ZOL) Bd 5. Zh 5 DHKDI5% A 6 i LA I k4t
PR E BB, IS L 2-BPOBAIE IR 1258
<, ZORHII0EL FE g Ebh T3 o%
DBPIZFICRUIMER T %729, FOBPERIRE X
P G-I i AE L IR I mﬁﬁa&of<5 Zh

12 & 2ARONJ# HiRANKLYI A 12 & 2ARONJ &
3ES KERETHD, £7-2~3»AREOBPO T
FifASRIZIZ T e Ty 2R a0 Ebh 38D 1 5T
%) % 513 15).

%72, ARONJORIER 2 R TAS &, FHEIERE
ANOFEOBPH# S5 OARONJFAE ) 2 7 138 T &
Fbhh b, ROBPES S h-BHBREREICE T
2 ARONJFIER IZHAMIZH S &, 0.00038 ~ 0.21%
EMEIZEDERHD, HAD2016-PPIZ& % &, BP
W 2 T 5 HUZE B35 OARONJFEIE 2 13
0.001 ~ 0.01% & XT3 Ly LB HSIEICN
FTHRMHEOBPHR G Itk W T4 F 52z %L
ARONJRIEHE A E < & 0, HHFRERE I 5480
BP#% 5 ¢ Bt GHERNEL B3 ETEBIBETH 57
—7J5, ERIRMIZCBPH G- X h - B HBIERE KT 5
ARONJRIE#120.017 ~ 0.04% £ SbhNh T\ 5. &
&0 & EIRESHZ & 5 ARONJRIER A E N DIZFAD
WEMENZNWZ L EBRAH D, BPIZXk 2 ARONJ %
FEHIE, Ok K UFHIRNEES- O Wil i T & R
4 3.

F72, 2016H LD HATE I 1 MDOZOLDOFS 23
BRSZIERBHR () 7 2 2 M0 ) LTibh3 k51
5D, ZORMNCEIZIZFARON % RAE$ % aTRErE A g
HMEhTnd, WHAORE TIZARONIFERERE 1210 7
A HEHD45NE, ROABPAMH L T3 B HZE
BMEISKZ 2ARONJEHREE EE L 6N TWEDOTY
O ROBPRBKICHEABEEE L 6N 5.

— 7, VS K B LYy AUE - SRR
I & 2 B R ORI R A2 K 2R ICx L T
3, HATEEHAEBPE LTZOLTH 3 x 2% 5
HubshTng, SBHEBPEZZG IR TWEBRARE
DARONJFAE Y 2 71%, (KHEBPA##5ch T3
HRSRIERE & I LU TRHL100f5RIE ) 2 2 EnE S
bhTns, ZOHEGIEHAEBPE &L ShzntAR
ZDARONJDRIEY 2 7 T0.7~6.7% &5 b T
5. ZOVZ2ET I ARBFTHEBEINZPAEE QO
~0.019%) L Hi$ 5 &, 950 ~ 100f5@". 2%
ARONJFIED 2RI ) 2 713, #5058 08



Z WA, BPIC K 2 REHBARL 2213 E 8N4
BEEZRFIIES 50D, ZOMIC ¢ EIENEIC X
LE NI T AIERFUVED AT MEF IR B A2
JEISR LT, SHEBPHEMAIE LTSI P e v
U LK TH B8 Fa i NassimarH®
BRHRFIEIEGEE L THEDNTWDEDTIH 6 SERLH
WTH5.

3 HiRANKLI A &E

HATIPIRANKLVIA#EAF E LTS v~ —2" -
TIVTY (T AT bR TW3. %
FMEREEIC & 2 BRE - BIEEE S X 2 8WRE -
FEMEI SN LTS v —2 2 4B 1E], 120mg
FRAEgtxh T, £72, BHBEICRLTE7 Y
THE6H,HIZ1E, 60mgl FEHEhTEHD, 7/ 2
7 712K 2ARONJORIERITIET 1 ~ 2 %, ‘BAHZIE
T0.01 ~0.03% & 5bhTn32. H, BPIZZEDD
ZOMHBIENBEML TH Y, Ykt T s MRANKLYA
12X 2ARONJEE B A TE T3 (X1). BPED
EOIEEEA 6 2 H &L, FHELTREZDIEEA
EREN 6L 55280, IR TH6 2 AR ENE
METT 5", BPEDOFIRBOEN D 5, PHilIKRHES
OBt ATS 212D WT ], BPE3S T ThaEt§ 3
MR D B, F72, ARONJOFRIERIZDOWTEBPIX
BRI 5OBA1333» A, S ILY, ¥/ 2<70
B 3 5 NS RAE U, SRRV RS B DIk
12 & 5 ARONJOWERIZBP & e diaz & 5%,

4 ARONJDE#E

20034 IZARONJ A MG X N TH S 18ENFB L, B
SMIZE->TERHFE H 50, ARONJOGE 2 x /=
X LR E TIEE S TORWY, ZD=0PPIIIETE

(A) 80

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 (4)
=77YV7 wFrw—7 w{ZARBP - @A RBP (ZolE4)

1 JUNRRIERAIZ 31 2 ARONJREHE DINER
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HDBEIZIE L 5 T B A, ARONJO BRI 2 iG55
HBERTHA FIA4 VIZETERES>TOERY, 20720
BRIZ S 7= BEEEEZ IS BT, KRR 2
BE»NRdHZLIBwnn. 22 T0HEOTHRPPP A
gLl FHELORRELRAZ TARONIJDOBHDOBUKIC
DWTHEHET 5. F FUIACHIZH T 2 [IRFAEE] T4
Bhgeik] bW % [Conservative treatment] [Surgical
treatment] {2 DWW TFIIAEREZL L 72 D LN T2
B, FHEBRLOT L T520ICBBL 20, FES
WAERDBIEI NG TE 22 E2IC X > TRES L%
EFLUERLCE 2 DF0AEKICKD 58S L <3y
oo 3 E2RET 28T, RTvkEE -+
TG L, BHROBIEH% T §2% &0 s
SHMBFEEHOWERAREEEEL WDO 5
Conservative surgery# [/MRHORIFEE] &3 5.
F 72 R O Y & 150 57N & 2L B O b U B
L EBRDE 25 & D ARIRIAEREE LTnws. DD
FE 5 A O B MR R & 3B % Wi 5 K1 %
bR L, ARoiniE & T3 5 BT 5 SR T
BERHOWZZEET, JRWEKRTO [IRIFEE] Ofig &
L7z, —7, SARHREIER D GG % ST s eE
YRS 2 NI R WA, WIE & RO A &
WTHRETIHMNTIT S FMigEEL, Wbhw3
Extensive surgery% [SEHEE] & L7 D F Dl
PIRR KIRUIBR VR & 5 5. 2 D 72 SARHER LT
BRI EARMNZ IR & U, SARREEIEIE 2524
UIRT 3 -0 MR e 5 (LIFAThTZDO XS 1S
LT %) (K2).

ARONJIZ, O&7=UFIET % L EIET % & O
RO LRI ER G ALK 2BBILEL &5
ARONJ 23 i & 7= 441, SPRHERE ClRE ek iniEid
Hohd, LA EAHEEMLAHZ NI ELT

— ]

PIEHRE S - BTk - Sk
7 V87 F FRFISERIC RS 2 M

JERGIBR

- R ERE & A5y 72 A B A ORI ER

RO IATIR I - DB
- SRR ORE (RFTRERL) .
R & R B
(BVES OIRE : BPTHEE+) AR 2 A\ 2 R IR
- WA IR (RFTHEH O 7= )
B Jis Al BEME % 0 U 7= BHEH A
BARZ/EEKRF (S8 |, YBHCH T DMRONIERRDE X 15 & #HIE  (p49-59)

FaMEARIANY Ke=a T 17) 240 TF vy R L O%E

X2 ARONJEHEA & ¥
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MEF T, 2009FDAAOMSOPP T & A7 48
S h, HATERAELTRIZE > T/, Le
LU RERNC & » TIRFEE BRI U TN 2 78 3
MhBIENFNoTEEY £, HAOPPTIZ
MHNE AT -V 3ICh6ANEBWEOMEX 2 3Pz
&Iz Eh T2, 20160 HADPP T [
WNCBARZ <, HriE L 72 f88 F i3IBS o & Sa i &
BB EhELSMETS. | EXETEhA 72, RED
L ¥ 2 —12& % &Nonsurgical approach, Wb 3 [
] OWBERINEN G L L mnolzxt L, [FHEHY
PRAFHEE] 12 B 72 5 Conservative surgery® i)
iF, 27—V 3 TE27% MR, 27—V 1,27T
EEhZN72%, 79%E mVRERAREh T
P THRBRYUBRRRIBYIBRO LS &, WbhWw3
Extensive surgeryT» 2 [FEHEE] 327 —VICHE
DHOPFEVEEKIIEERLTWS, 2O L) IR %
A3 Z LT, MRRE] »EOsERIETH S 2L
MG MLl > T&ERETP 2 LT201640OPPTIE,
27—V 2128 [FHEUKR] A S, [HEHEE]
DEFE PR E 7z,

5.fREEE

IR IS RAED & 5 5%, £TWADI Vb
O —)LZ&BRE LSRN ZRELE L Tirbh
5. ZHIZXDARONIA LK, HETZ2ZLE2MA 5
ZENKRUIEEZ S, ARONJOFIE A 1 = X L THRIAE
DBEHIZOWTORHIAENEMEI N TETED, F T
BPIZ & 2 BIERIGOR R, F 7-ME &P LPSIZ & %
IL-18 O R 737 &, BP & 0 SiE (2 B9 % Wi
WA TETWEY, EEICBPORIWEHE LT v 7
VIV RO RIER LA Z O, FES 2 4 o3y
D®EZE E DT 2 Z &2, BRONJAS20034F 12 i &
NBRIPHREN TR D™, BPAGRERNEEL T
52T TIIARBEN T 19934E-D5EE S DH
5Ty, BPA~v a7 7 —VICfEHLPRENKLT,
LPSIZEkBEAF VUV TFHLEFY T —YOBEEH
LB L, vz a7 7 —YURHRERROMIO K & 1
W42 Z et g, EEIZBRONJO S EJE
DI I FRIER L HASER DY 2 BRI L T 0™, BPIZ & 5
BRONJRJER K OBHED X 5 = X LIS I %%
RBIENBERL T B EELZ LS. DX HFICERM
EN7=@REOBPI, kPR ECKDE2 S L,
Z DM ERIE OBPE R & & D, JH D O G
QWBLELZTWBEELZONS. FHSDIIRT L —

TE~vruT - VMR E T, BPEARRE L
DOBRIZDOWTHE 27V BPOTLR4Y 2/ F L ADE
HBERELTEEY, Xolzbhbhighizn On
ORI N =756, BPIckbdMIvor a7 77— &M
2907 7 — VD EANDEEIZ O WL X P
¥ BPIzkB~vruTy—UADOEBIZLD, B K%
JEDR T CERE SN T B RN EZ AL 51 5. FEFEIC
IR T & 3 BERILAG 22 1 12 BRONJIZ 72 % i OPET-CT
BT DOSUVmax®D EAVBED 5D Z &R,
b D F i 75 & I XBRONJE P OSUVmax® |5 A3 i
RENTNBES O -/ v F T EBRONIA
T o 7282, ik DAz » RO 6 hTnsd Z
EWMERXNTOEY, B 7L T kAT HE% D
iAo o Tk, FDG-PETIZ & 2 SUVmax®
Ak FAMHERXN TR 25 OSEREIZE S
RRERMA 2R L THE X 5 &, BRONJIZN— 21247
5DRKTEHEPEC Tl D, £72BPHEOET
1) 2 (AR BIE A F535E U5 82 YR 3 CUORGIE T TR
FIZRE>TWbEEZENS. 2 LTS 2O Tl
LT B Z E THHIRIZES LB LN S, Thic
LD X HITEBEBPRAE 2 E XD &, GEiE
DEFERIBIZ & D e R S, GHEEEIC X0 e
FRAEOBAAKZ D, FISHIEEEI R 52 LT
BRONJZ KL, BRIERHWETELEVWSHEAD /A T
MZE 2BRONJORSES K CEBALD X = X L0 E %
5N3". ZDOLS HBRONJRIEA # = X LhbE %
TERIEAT Y PO —L§ BT EHNEET, ol KEIE
BHORFEE, BRFEETORI LAELI Y b —
LLRTL T B2 HBREEEELONS. £/,
BUE— M2 T DT BARTHEREIS EWANC X 5 CE
WPES, PiEHEES, BN ABSEEORELRENH D,
2016 OPPIZ @ i MIE AN L 2 G it hTh
D, 20145F-DAAOMSDPPT % oral antimicrobial
rinses, such as chlorhexidine (CHG) 0.12% & il X
T3, BRI\, hEWTPHiOHN T o
ANF VYV (CHG) IZ & B IENTESE A HER X h T .
CHGI30.01 ~ 0.05% D & Tk, Mg Sk
WX NATP ORI % G LR MIC/ER T 5. LaL,
FPREDOCHG TR KR 7 F 74 7F v — Y 3 v
2k EDORWERO®RE 2 S 0™ Y, JHTIZ @ iRECHG
EHWEALMAPIZEDAENEE, 7TH747F0—
Vay o kG| FRITARELRSE. ZOLI BERD
D HKTIE, Bk EiZECHGO IR X
NTHD, 0.05%AKiDEIRE TOMHDANRD 5h



TWwW3, 37— LFR®EHEOCHGD IR 120.05% T,
B D 723 T B L 72 354 (2 IR £30.0001 ~ 0.0006% &
5. AR & 7=CHGOE BT 130.01%A 3 O I
JE TIZERE AR L, (RIS T & LI O B E
PIRIERAR E T B DT, SRR e kT
¥5LE25. BUEHATERE F Y 3 — FRAEMAIE
Kzs &, KRRz & 0RO TOW 5 & DIZidEN
BHO, SHOFMEBRE SIS,

6.7 V/NTF FBhEE

W47 V) 2385 F K (Teriparatide : TPTD) & 523
ARONJDIRIHFEDORIEIGIREE & L THER S hTn
%. TPTDIZREIFRIR AL E ~ (Parathyroid hormone:
PTH) OBIZT#aZ TH 0, &M bem M L
AL, W EEEFOREENE 20RO H
B RSRIERIESE T 57, TPTD % BRIz 54
5 &, TPTD O 25 2 5- & 1358 22 0 %5 Wil ok
L, BIFMEAHEMT 5. 2020 a8 KA S (e
X, EEBII U E AR S 2 s 577 TPTD
DS T EHE DT EEDOILT R ) 2 7 D E
DOFITHiE N TWa, X512, TPTDIXEITGEED
fiEPSE L U THRIRID 25 & h, BB oiEIeERD
RBOPMERXNTNBEY? E22 TPTDIRZFu A Rk
FEPERBR G FEEEZEIZ X U TR B 0, BEEIRA 4
RO 2 (k4 2 R 2R X h T\ 559 TPTD
ETEHEE (FEM) T, 1TH1EOACHES 24 70
7 L7 #® (daily TPTD) & FE#HES T 1 E/MIC 1 [0
W54 5570 RV (weekly TPTD)A % 5. 7
AVY FHATHESRAEERITH Y, WHTIEIITT +
LT FC BHV SR TW S, 20074 12daily TPTD
(77X ) BARONJIEBICH R T dH > EIEFIHS
XY, D% ABROIERIHRE S B S 22", &
72354, daily TPTDIZ & % T v & AL ILEGRER 23 s
& h, daily TPTD# 859 % Z & TARONJD
VR A UE L, ARONJIZ T B2 B h DA 75 1B
ThidEMEINEY. —FHT, bhbhidweekly
TPTD (5 V) £ »® ) &daily TPTD & RIkkIZ, WEYE
WA&# Z L 72zstage3DARONJIEFIZEEITH D, K
BarRiaEL -2 2 WMEL, 2 0O% Eweekly
TPTDIZ &k ZlABkOWEMHIL Eh T 3™, Zokc
TR ET AR 2 U228 OARONJOHEFEIZ & TPTDO
AIMEPRD SN TEH D, XHIC X 2TPTDDWHEER)
B, BRIRACE X326 (35 %), BHEH TN L
7REBNE5061 (55%), ZA LA LA 8HKI(9 %) TH - 7.
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LA L3R AL U =il g 13 (1 %) Rz
B b b R TPTDWR I & 1h 0 72 24 4] 13,
ARONJ DJEIR D3 S REIR A — BRI I G U 720 (5]
EAREBRL 72, ZOREFNIRAEE TV b u—I)LF BRI,
+oy R R T E TV A WIRRETTPTDIS 5% 1
IHEL T\, DbiUITPTDIRE IZPP A HESE 4 5 {7
TEREOMBIN ZiRETH O, TPTD 2 & 55k
B0 HRERTREEVWEELZTWS. ZT0RY), %
FHEE AWK % 5 T R OVRBET H IUT TR RAFZEAIC
K OHEE A L CO SRR OYIRE TV, R
FEITOR T WERB & 1F 5 72#%12, TPTDG# % flla 4
BZZLNEETHIEEL TS, SHTPTDHR GO
44 IV BECERGHINE GO R HABELE A
5.

% 72, TPTDOARONJIGHIZ B3 % FERENFZE & 1 <
OhEXNTNWE. BRONJZ v FEFLIZRLT
TPTD%#5 L, TPTDIREO A A/ R4 T v X
DEMENTETCE™, ZDk55TEF 2k &
VIEFIOZERIZ & 0, TPTDI: ["BHBZIEDHR] &
[ARONJDG#E ] Dli# % Hedafii A 7z GHESE & LT
FEhTnd, SHICHIEHE2 B 50 | RO 7
VARV gRFGINE THELIEATTEMSTE, L
PEHE2P TRV =D SHRBFENEL TS 2LELON
5. Lal, BE5HFEICKZENDH 5 HM1H 572

SHROMBI B BEE E 2 5. %72, TPTDIREED#
SR AHIR ST, BPED Y 22 2#F L T L
BRA240 AR & 7 5 T 32, D% D TPTDA 54
TULZ2RIZ, EORNYOEZLZ2I2O0TESHOM
M TH 5. X 5 ICTPTDIZEHIEERE D RER 1135
IBA B %05, JRIEPEDBEVEE IS S U < ISR IES
Db BEHEITZ, EREBEEIR/NN D 5720
EENTWERD, ZOL) HBEDARONJIZHT S
H L OIABERIBIRR ORI h T 5

7 SR REEE

Wb W %conservative surgeryE 5 DL T W5 T 7
V= Fx b, BEREMN, EICEREis (SRR
L] 12h 725, & SIZHATRYIRRG & R deT % 17
WHLTEHZETHERDHBIENAED 5 LW B2
AR T S 2 IREFERE L 4 SR IRAAER L]
ELTW3. ZOFE #EXAZAEFETHIEYRT 20 TiE
<, HTRET & ALK A Mk 0 AAB BRI & L, H4F
PEREDB ML 75 o 72355 ICWERRR A AR R U, RIPASH A
L BERWDDTREMETH S, £/, FIHEH
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SO/ DT JGTEif 2170 5 < T2 720 I HESE
ENTND, HEREOENS 555, FEARMIZARIGR
FHREEIIVRIBRREE T T > T %, JEDIRHRD 728
IZEHAEDOBPAKRS & TV AARONJIZDOWT @,
RIS R A e U, A e 2235 A 3 B
a5 Z L CHRE/IRETE 5. KAEOBPE
WREHEOBPOL G, HAEE 2 75 LI < W dia 23
b3, bhbIIEILF AT 72012, o ki
TeRHIbR I KOG A T — T — & O = R gEE 2 %
R THBHLELS. LrL, BE AT &R
TE BRI, 75 THRWIEFIOF RIS FIZ DL TITE
DL ZARMEL kB~ —H =535, $-EWES
HED 2 J) = X L2 DT FEIZ D2 > TNz,
SHESBIMENVVETH S.

8 SiFHEEA

20164-DPPIZE & 5 7%, IRIFIEEL IR TODW S
Extensive surgery T % /FEHEEIL BV VEFTER 1S
ENTNWS. EDYATFIYT 4y LEa—T%, 4
FHEEOBEMMEARE XT3 Y ZOEEOBPOD
HHRIRSRIZOW T, RFEEZ1T O A I3RS
RVWFETE 22, SEHELE 217 5 A I IZIBE MRS
ERETIE AW, &L AKRENFRBIZE 2 5 EpE
DFHWREE 8252 EhnH 55, F7-, BPIZKERS
ICEDBIZEBEIN TN ZEN2 5, ARONJDO 720D
RETE L FRBOBEHRE LTOREIZH 25 [F
Ty R T =] DAL, ARG & HEE L,
AROMNJDWEHIZH7-25 Z LN AUITH 5. %
BALEE W02, ARONJOWEEY 22 Ot
HINOYI 0 Z 2L WIBAR, FUEBOBRHEE L TO
K797k 7= TE aVWEAR, SFEHEEE KR
MTEZLERIWD1DOTH 5.

72, SRR A TS BRI E & B O H A% B
ETANHBERIE T A0 TH 5. PHERIE T 59
i, AlOWEE LT 720 ARONJERRL PR WE
STV 0 2O KUK v MIEE D%
LuRETH BT, B ERECRETERVEAIR
Pl E T2 NETH D, £-AIHEOERL v MiE, E
BT B AU A 2 O TRIOMEZ PHiL, 5D
LA ST & & ORISR & 2 i A s
THREDTRPVELIEGE b 5. F7-KERDAT
PASHA T S 53T, PR VIO 72 D2 e B Bk
IND 70, REEGIRRWGE A < 3eET U CRiffin o s
WAL T5Z &R, vy bL AKEA & RIOIESE B

AT ZENEHEETH S, WNFOUIRIZE L T,
SRR D K 51 R AR & B TR AU S
SUIBRIZTTRE T H b, fhieomRIZm< 45 Z L3/
EWRW, LA VEMEE Cldhnzodt —— ) —
FAY NEEDTBEMENE L EELINEND .

9 .Fluorescence-guided surgery

ARONJ THHZEETEE 7 BEMIE & 1012 < WIERINE, B
DYIBFHH OB ENHE LW Z L2 H 5. [HIlT5EZ
AETHEHIRTZ] Lil#filEhTh28D8 b %7,
FEIZ E O E TH ARG RENITONTE, ihi#H
DEBUCRREN TV SESGBRZ V. Z DB
OHDIKLICK B & H 2 6 h A AR EE &k d
BHDBZENHB. BB L& S IR AL T T
Pk uE, FREFIELS TEEAA =/ =) — b A
VhNERBAEEMEN D B DT, bhbiuILEik b HE
SN & B HOGBISRRE & O 7o B e S E B LT
REIT-TE, KEET FIH A4 20 VRIEHIED
VETY VORI SRS D A, B
AHAGH 2 LHDEA R T VIR ARIH L T 5.
bhbhidARKEE 2T 79420 VL EHER
(Tetracycline bone fluorescence : TBF) & L TH#H
LYY D% b A I3 %4 R LF luorescence
Visualization Retention (FVR)& LT, ‘& » 0
HET P 73420 VERDRAD GO, HEOLHHA
42 LFluorescence Visualization Loss (FVL) & 7
5. FHiREICFVLOE S %58 2kET 5 Z & THRINE
NEBYRTE 5728, ik esdu< T 52HM
BN TFISA 2L EZ TS (X 3). 7204, AT
& BEIC L TRIZARIEIR T & 5 O Filf I TBF ks
JIBH XT3, KPEE MW T2 2 T
SHEL BB EN TS,

BARMZ/EERF (EEHE) |, YBHcR T HMRONIERROHE X 5 L AHE  (p49-59)
TAMEARIAY Fe=aT I 17) 24T vV R X VME

3 BEOCEERE & O 7 S TR 12 & 2 SE VIR
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Current Status and Future Prospects of a Bone Anchored Device for the Wide
Edentulous Area in the Clinic

Taro Mukaibo, Chihiro Masaki, Yusuke Kondo,
Takashi Munemasa, Tomotaka Nodai, and Ryuji Hosokawa.

Division of Oral Reconstruction and Rehabilitation, Kyushu Dental University

Abstract

Bone anchored device for the wide edentulous area is a treatment method covered by health insurance in Japan for
extensive jaw defects, and ten years have passed since it was covered by the insurance. In our hospital, 55 devices
have been implanted in 16 patients. The Kaplan-Meier method was used to calculate the cumulative survival rate of
the bone anchored device implanted to date, which was 67.3% after 107 months of observation. The cumulative
survival rate of jaw reconstruction and a bone anchored device for the wide edentulous area after resection of a
malignant tumor was significantly lower than that after benign tumor or trauma. In addition, the survival curves for e
bone anchored device for the wide edentulous area with malignancy as the primary disease differed from those of
conventional implant treatment, with sporadic dropouts and removals after one year of implantation. These results
indicate that long-term maintenance of bone anchored device for the wide edentulous area following reconstruction of
the jawbone after resectioning malignant tumors is more challenging than in other primary diseases. In the future, it
is necessary to accumulate objective evaluation data of oral function before and after implantation of the bone
anchored device for the wide edentulous area to enable risk assessment for each patient and improve patient quality

of life through collaboration among specialized departments.

Key words : bone anchored device, implant, cumulative survival rate
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Objective evaluation of oral function in childhood and factors related to
developmental failure of oral function

Yuko Fujita

Division of Developmental Stomatognathic Function Science, Department of Health Promotion,

Kyushu Dental University

Abstract

Generally, oral function is thought to increase with growth period, reach a peak, and then decline over time,
however, little is known whether all oral functions draw such a curve. In cases where the development of oral function
is delayed or stagnant in children, dentists need to intervene early to bring them to the normal stage. In Japan, a new
disease name "Developmental failure of oral function" was covered by national insurance in April 2018, and the
government recommend that dentists should regularly manage and provide guidance on oral function. Oral function is
based on the integration of various functions including occlusal force, tongue pressure, lip-closing force, mastication,
and swallowing, and several functions are acquired relatively early in childhood. The effect extends not only to the
developmental failure of oral function but also to the formation of dentition and maxillofacial morphology.

Therefore, the dentist must always determine whether the oral functions are in the normal stage while treating the

caries and occlusal development of pediatric patients.

Key words : children ; occlusal force; lip-closing force ; masticatory performance ; swallowing threshold
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Insights gained to date on oral management for perioperative patients

Madoka Funahara

School of Oral Health Sciences, Faculty of Dentistry, Kyushu Dental University

Abstract

In recent years, emphasis has been placed not only on collaboration between medicine and dentistry but also on
collaboration among multiple professions. In team medicine, dentistry is expected to provide general dental care and
supportive care to prevent the onset or worsening of oral adverse events in sick and perioperative patients. We have
been studying oral management strategies to reduce the number of bacteria in saliva after surgery to prevent
postoperative infections in the perioperative period. The study suggested that postoperative feeding status is a factor
that influences the postoperative salivary bacterial count. This suggests that it is desirable to modify oral care
methods according to the postoperative feeding status. Another topic of importance for collaboration with the medical
community is Medication-Related Osteonecrosis of the Jaw (MRONJ), which is a side effect of drug therapy for
osteoporosis. However, there are currently no guidelines for MRONJ. The current practice is to treat patients who
have been treated for osteoporosis or cancer, or who have a history of taking medications with side effects that put
them at risk for developing MRONJ. The patient's oral examination and periodic panoramic radiographs are important
to identify risks, maintain good oral hygiene, and eliminate sources of infection. In the stage 1 situation when MRONJ
has developed and there is no pain, efforts should be made to maintain oral hygiene, including intraoral examination,
panoramic radiographs, and brushing of the exposed areas with a disinfectant to prevent deterioration. In Stage 2 or

later, patients may experience pain, and it is necessary to develop a treatment plan with a surgery view.

Key words : Perioperative oral management, SSI, MRONJ, infection prevention
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