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Study on Dentin Remineralization and Its Clinical Strategies

MUKAI Yoshiharu
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I P. gingivalis OYETEMFIER 2 H 5 Z &, RRAORK
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aPDT THEHOWHESNRPSEL 2 L2WHS I LE™,
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Fig. 19

A @ Anti-microbial phototherapy using by high-intensity red light emitting diode device used in this experiment. Porphyromonas
gingivalis on the blood agar plates. P. gingivalis cultures were separately spread onto three different segments on a blood
agar plate. On each plate, segments containing the undiluted culture (a), the 1/10 dilution (b), and the 1/100 dilution (c)
are shown. After 1 week of anaerobic culture, live bacterial colonies were counted. LED non-irradiated control plate. Num-
ber of P. gingivalis colonies were observed at the lower third part of the plate. P. gingivalis colonies are still observable
in segment of the control plate (1/100 dilution) (c). No colony growth was observed onto agar plate containing the solution
irradiated by LED from 22 mm. Few colonies were observed in the undiluted irradiated cell culture (a), but no colonies
were observed in (c) onto agar plate containing the solution irradiated by LED from 40 mm. Dark-clouds found in culture
dishes (a, b) were felt pen markers on the back of plate for identification.

: Effects of toluidine blue O (TBO) (a) and methylene blue (MB) (b) on the light-emitting diode (LED) bactericidal
activity against P. gingivalis. Red LED irradiated the bacteria from a distance of 22 or 40 mm. Duration of red LED irra-
diation was 10 s. * : p<<0.05, * * : p<0.0l. Blue line group is LED non-irradiation group. Green line group is LED irradi-
ation from a distance of 22 mm group. Red line group is LED irradiation from a distance of 40 mm group.

: Effects of TBO (a and b) and MB (c and d) on the LED bactericidal activity on Aggregatibacter actinomycetemcomitans
serotypes b and c, respectively. Red LED irradiated the bacteria from a distance of 22 or 40 mm for 10 s. * : p<<0.05,
* % :p<<0.01. Blue line group is LED non-irradiation group. Green line group is LED irradiation from a distance of 22 mm
group. Red line group is LED irradiation from a distance of 40 mm group.
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Fig. 21
(A, B) Periodontal ligament stem cell proliferation and ATP levels were significantly elevated following 8 J/cm? LED irradi-
ation. Effects of energy density of 0 to 10 J/cm? on PDLSC proliferation cultured for 24 hours (A) and ATP levels after culture

for 24 hours (B). RLU=Relative Light Units.

(C-F) Effects of LED irradiation (dose, 8 J/cm?) on osteogenic differentiation and mineralization.(C) Alkaline phosphatase
(ALP) activity was significantly enhanced after 3, 7 and 14 days of irradiation.(D) Osteocalcin (OCN) production were sig-
nificantly increased at 7 and 14 days.(E) Calcium deposition significantly increased after irradiation for 21 days.(F) The inten-
sity of formed calcified nodules was determined with alizarin red staining. Irradiation for 21 days led to increased nodule for-
mation.(G) Gene expression of Runx2 mRNA after 3, 7 and 14 days of irradiation, as determined using quantitative real-time
PCR. Runx2 mRNA expression was significantly enhanced at 3, 7 and 14 days. * : p<<0.05 versus Control ; scale bar=300 pm.
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(A)Effects of LED irradiation on osteogenic differentiation and mineralization. The intensity of formed calcified nodules was
determined by alizarin red staining at 2 and 3 weeks.(B) Effect of XAV939 (10 umol//) on LED irradiation stimulated activa-
tion of the Wnt/B-catenin signaling pathway. The fluorescence intensities of GSK-33 and phospho-GKS-33 were reduced at 30
min, and that of B-catenin was reduced at 60 min (green fluorescence). Scale bar=100 xm.
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1. HEBRE S L VBERRERE

BB 350 H RAERI B RHER 2 v & — ICEFE S 5 1
RIMEE 14 4 Ch 5. HHTICHEEI DM E % FiiH#%, MID
OMEEEHR L 2o B2 6T 2 L5 IcfErR L,
FENT 2 500 T, HIRRRIAN (10 2[) CHEflbR %
(BB O BE & BRRFEORE) 2175 KO IR L
(Fig. 1). BEehA T8 ESEAMAIA Ol E B & 0%
DMCEREi D H 5 D (A26AN-13], =v > v) 2H0w7
(Fig.2).

EEL A Tt 2 4575 L 72 %A (DISFE-GIC-QF, = v
vv) 277> (DR-11 24 7, &Y ¥ 8ERT) I
WAL, HIREEN (10 00) chEshlkE2H2ES ¢/
(Fig. 3).

Kiz, 1 EEREE, 142 L iciag o L cibio
7ovay (DO, BEROMEES) 2EC 385 &
WA VAT 7Y —hEEEAE L 72 SIMROID I CH
BoEBREiT- 7% (Fig.4, 5). WBEOINCIZT Y —

THEE DHREFRAL 7 7 > F L & SIMROID % v 72 BEEIALIE & 2 kL 2 @ Ff 333

% —t v (PAR-EX-O DI, &V ##l{Eff) & MIHS
AYEYFAA v+ (MI45F, ~=—) %, BERTH
DOBFFEICIE~A 70E—9 — 2 FE—2(S7 40MLX,
ILY) LIV EIATRF—N— (#1/2, #],
#2, #3, A v b)) REASE, EEAEAIEEHE T
IR ODOBRPERTIED A% TXNTHRET % & 9 IR
L7z, 20, EBMEREHROATHRE2EIOHL, EBED
BIsIc ko TR BMEokE S (HE) cow
THRENTERE (SonicBS-D8000, 7/ ¥ 27 4) #H
WCHIE L7, f72, BRRFEERS M LoRERIERE
&b, FERMD SEEAA THEZE D HL, MI-45F &
SOV IALTAF—NN—CRRERTEEZRE L5
Mo RE E (HE) 13, ST 378 mm?, =
DA 472 mm> Th o7z, ThESEHEE L. &
B, UIHIE S IFEHIN SR 544 L 7z,

2. WEBREDI NLRFHiiE 70— MRE

HRANPR L O giRE 0 A b L R EHMEIE, MEET D o
7 IS —XIEEMEAERY S5 —¥E=Y— (2an
A—=f—, =7m) Tl EHoFy FE2EHTH
ICRRIE L, 30 B2z OPERbRE I it 7o v & 5 i IR 20
SHD L, MERT S5 —KE=Y —ICELRAAY. ik
BHER IR, WEELBR BB, WalkREED> 5 30 0B OA
B3, BIEZITo 7z, AW E L 7 R 13130
M CREICEEL, 16:30~17:30 & L7z, %72, EH
T2 SIMROID 2L T 7 v 7 — FE%21T-
7z.

KD 7 v b a—LEiconi, 8 HKENREEE
REZE R & b &R (KGRES 33005) 28 Cw3

3. RETFEHVRER
BRAEOHES & CMER a-7 = 5 —BiEHEIC >
WIS 5 N fEIE, Student-t test # W THERD 7 7
I 2 & SIMROID Z HHW 7z B &Ic D W T HEKAES%
(=005 CTHEEZRDT.

& R

Fig. 6 ICEER LB o A T o R#EH %273, MID @
WSt TS Z2BRELZbD (a), KEVERL
%olebo (b), EEHMOIDELIRO 6NhzbD ()
ERT.

BFHEEE 14 4412 B %t SATR B AR 2% 0 ERIHE O
HEIZ7 7> F 557954230 (mean®=SD) mm?>7T,
SIMROID 1% 6.92+240 mm®>T&d b, HEZE R Gd -7
(p>0.05). JEOHEERR R ZOSRIVEOHE L 7 7 v
k248 890£3.09 mm?T, SIMROID iZ 897+2.95 mm?
THY, 77> b2k SIMROID licEEZE I hr o7
(p>005). WHMEE 144D 55, EEBERICKRETS
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BIHIE S A 345K, 04 : WHebits wmABD 14 A LHaOZEL 32 —>kAHO

AIEICEWED K I RbDPH B T ERITZ DR 293 vl 39 A LO%EAL 2 > KEO
Bt REEACMIR S O BEAESE R L S iz, lEAR 4537 v | 540 A LA%ZEAL 2 >m AN
VW BSETS & D BEETNICEAE S 2 C LR I h T v 697 9—A 749 A LOEHL 32 >m AN
5. fEehokkEE2EM2> 5, TE 5721 MID off& 87 Az (HEXR) 9495 1 A LOEMHL 2> ABO
IZIRS &5 IfTw S, 1049y : WHE#& T  BHO

fitgo THEREF TS OoFET»6FEEZ - fiiE D S OFHENT I L Tid, BEoBERLMETRT TS
BB T 2D LT 5. KTTy ERGEE.

Fig. 1 Task for junior residents Fig. 5 Timeline of the mouth movements of SIMROID

Fig. 2 Decayed artificial teeth used

a b c

Fig. 6 Representative example of artificial teeth after
caries removal
a . appropriate cavity, b : large cavity, ¢ : caries left

the junior resident training of caries removal
by using the phantom

Fig. 4 Photographs of provided the SIMROID and with the junior
resident training of caries removal by using the SIMROID
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Table 1 Area of the outline after caries removal
(mean=*SD)

Distal surface caries

Phantom SIMROID  Phantom SIMROID
(n=9) (n=6) (n=7) (n=6)
855+224 720+180 1027%+209 967345

Cervical caries

Unit : mm?

TWw5#HE, Table 1 IR T &) ICHETEEMTIEZ7 7
¥ b LDIHT, Z OERIHE ORI 8554 2.24 mm?,
SIMROID i3 6 4T, #EH/ME ORI 7.20+1.80 mm?
<Thbh, Ihb 77 L ESIMROID Rlic &= 1E 7
otz (p>005). EOEEBHRERCTIE7 7 v b Lod
747 10274209 mm? SIMROID i 6 4T 9.67+345
mm’T&HbH, 77> ks k SIMROID Blic HE#13 7%
ote (p>005). L2L, FEOERIMEOEED
378 mm? (HSEEEAL), 472 mm? CEOMEASAL) & Hx
32t, 77> L4 +SIMROID & iz, ZRZFNDEHER
BREBOBIRMEOHREIZ AL D REVHDEL>TW
7z.

M o-7 = 9 —BiEMAE X, Table 212" & 9
77 v LDEA, EEEREERZ 4161345 (meant
SD) kU/ITH b, BREEHRIF 4801290 kU/I, 7= 30
3413 3641214 kU/l TH - 72, SIMROID D854 135
KIERTAY 3731246 kU/I, BREE#DS 359+£19.7 kU/I,
B2 30 01473 320136 kU/l ThH - 7o, BREKER, bR
KEE, BRENDHOZNFNOMER a-7 = 7 —Xi%
MAEICBWT, 77 v b L L SIMROID O CldfhEE
D N otz (p>005). A ML RAEAEVWOHE
LLT, KT 35 —X¥EZY— (2auir—%—) D
FHEHEIC X i Tco, 0~30kU/I: AL RAZL,
3I~45kU/l: AL ARRH D, 46~60kU/l: A kL
2B, 61~kU/I: AP L AHEDH D LS5 »
595%&, 77 24 - SIMROID & &I AR K =
Motz 46~60kU/[: AL RAHDTHoHHEEF 2
£ABD, 77 v LOBREERNIC 58 kU/L BREE
#1246 kU/I, SIMROID D FREHERTIC 48 kU/I 2R L7z
# &, SIMROID DFREERIC 48 KU/ &7 L 72 & D50
7z, 61~KU/I: A F L ZH7b b h OWHEEIZ 6 4T,
7 7 v F LOBREER, BREER, RE3DHOTRT
WA MLVADROBOERLEEZE LA, 772 LD
FEHKICR L&D 24, SIMROID OREBERICRHL
ENLIL, 7 7vLOBREBER, BE0DE
SIMROID DFREERT, BREERICRLZEN 1L, 77
v+ LOBREER, BREER, BE309%, SIMROID
DRREERT, BREERICRLENL 1A TH- 72,

THEE DHREFRAL 7 7 > F L & SIMROID % v 72 BEEIALIE & 2 kL 2 @ Ff 335

Table 2 Comparison of phantom and SIMROID with score
of salivary a-amylase activity (Mean+SD)

immediately immediately .
. . after 30 minutes
before caries after caries .
caries removal

removal removal
Phantom 416+345 48.0%£29.0 364£214
SIMROID  37.3%246 359+19.7 320+136

Unit : kU//, n=14

%72, ERANRRZE 21T o HHEE 14 4% 5, SIMROID
FRBO7 7 — FFEEICEIL T Table 30 FI& %257,

=B

Yial—varvHEEVATLIE, TLrU=At
L—= v JICRERICEATHA L EENTWS, Ly
L, EEH7 7 v P LIFEROBEE L OZERNKEL,
FELTCEBRICEEEZZIL DL LY IalL—
Ya VIREREE S - R AEANH S, LrL, &
DV EETEOEOWERZRETEZ LT E0ICiX
BEEZHEALTIILED->TiIIA ST, EEERR
EOENLRERMEL 5. LichioT, BPERETI
B CRBRER LD 7 dIcElEEZ RS T2 Lo, BE
tDAI 2= —aryAFNoMAERED, EEDR
AL I FLAFADPBITTELIHEOH VY T 2L —
CavERERRBTAEBNETHDEEITND,
B, BRTOKBEHE L ERLENORECERHEEIC
kpasia=r—vavghirtorr—=v7%HMN
2, EMHEEZEu Ry FYial—YarvRATLRH
WEREBEBNERATH D EBRBIN TR, 22
T, ANHICEERIL 724M %2 5, DERETICEMmT 3
MRS A, WMEVIEIL & 3 &R A
U, RHRICEH - Brgiciin s LA P2 RT &5
HESN, HEEHZ T TR, BEORBICEELZ b
L—= U WP TEDRPHEREE e FRIEE R Y b
vIal—variA5Lh (SIMROID) #HwT, AR
IERREREE L CAR Rza v Ry y LY v BEER
e LIl E 2 EMm L 72

MID Ot ICE D Wiz, SEEOR/NRO EHE D
AKES (AR 3, EEBEEELL 378 mm?, w0 HEEeR
MRAT2mm?TH B L2 #EZ 5L, Wiz Bl RET
% 72 DIZ RSB DOWHMEE 3B L, E DK & 72 il OBk
EIToTwiz, 7, HIBRRE DS 10 20/ & Fid o Fo o2
BHD, MEOEY Y 3 itk > TERNDRES & L
R ozt d &b, EGRHE 4 hSE el o
WicBWTH 77 boaT54, SIMROID T 8 #4DHl]
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Table 3 Questionnaire findings

1. SIMROID TRz %2{T-oTAHATE S TLED !
BRIt ol (14)
EHEHRLDIC ot (T4)

DRI B L ot (44)
PLRORThotz (14)
LT T otz (14)
2. EDEIBENRDIT ok T
SIMROID »#{ O THEENRIZL L, VA FDEPIE
ELhoTlz,
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Effectiveness of Treating Dental Caries and Degree of Stress
for Junior Residents towards Use of SIMROID
Compared to the Conventional Phantom

Horra Masato, ISHIGURE Hiroshi!, KusakABE Shusuke?,
MATSUBARA Kazuki, FurRUzAWA Natsuki, MASHITA Ayana,
OcAwA Masayuki, OMORI Toshikazu, SAKU Seitaro?,
Nakacawa Takeharu®, Takacakt Tomohiro' and Nikamo Toru!

Asahi University PDI Gifu Dental Clinic
"Department of Operative Dentistry, Division of Oral Functional Science and Rehabilitation,
Asahi University School of Dentistry
“Saku Dental Clinic

3Nakagawa Dental Clinic

Abstract

Purpose: The aim of the present study was to assess the effectiveness of treating dental caries and degree
of stress for junior residents toward the use of a full-body patient simulation system (SIMROID) compared
to the conventional phantom.

Methods: SIMROID, characterized by an elaborate appearance featuring artificial teeth with caries and
facial expressions, was employed to introduce a simple scenario. Based on the concept of minimal interven-
tion dentistry (MID), removal of caries, excavation of carious pits, removal of infected tooth substances, and
the stress during caries removal (determined based on saliva a-amylase activities) were compared between
the conventional phantom and SIMROID.

Result; Of the 14 junior residents who could completely remove caries, 9 used the phantom (area of cavity
outline: 855+2.24 mm?), and 6 employed SIMROID (area of cavity outline: 7.20%+1.80 mm?) for cervical caries,
demonstrating no significant difference in the area of cavity outlines between the phantom and SIMROID
(p>0.05). The distal surfaces of the removed caries were 10.27+2.09 mm? for the phantom (7 residents) and
9.67+345 mm? for SIMROID (6 residents), demonstrating no significant difference (p>0.05). Saliva o-amy-
lase activities were=46 kU// for both the conventional phantom and SIMROID. Of 14 junior residents, 8 had
stress.

Conclusion: Most junior residents could not remove caries in time and excavated carious pits larger than
needed, probably because the time for caries removal was set to 10 minutes for both the conventional phan-
tom and SIMROID. The questionnaire survey after training showed that training with SIMROID effectively
ensured medical safety because it emphasized the importance of paying attention to the patient’s behavior
under conditions similar to daily clinical practice.

Key words: SIMROID, removal of caries, stress
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Dental plaque -

Fig. 1 Components of the ionic toothbrush
The main advantage of ion power is that it can
effectively break the bond between dental plaque and
tooth surfaces owing to a positive charge created by
the saliva. The negatively charged ions released by the
toothbrush could reverse the polarity and draw plaque
molecules toward the brush bristles.

< Crossover study >

|One day before || Appointed day
Group A No Tonic
(n=15) brushing toothbrush
Group B No Manual
(n=15) brushing || toothbrush

Fig. 2

BIHET I DT — 7 BEHR 341

W >
E—D)

Fig. 3 An ionic toothbrush and a manual toothbrush
A) A newly developed ionic toothbrush with soft

rubber filaments. B) A conventional manual tooth-
brush.

One day before || Appointed day
No Manual
brushing toothbrush
No Tonic
One week brushing toothbrush
interval

Phase II

Study design

This study was designed as a randomized, single-blinded, crossover clinical trial with

single use.
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BT 27 7 — PRAEERER L. (Table2). Ql~4
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Table 1 Comparison of the toothbrushes between the test and control groups

Surface Head size
Material  Fi Length Tuft
profile aterial irmness (widthxlength) eng u
Test Flat Rubber soft Soft 11x23.1 mm 235mm 22
Control Flat Nylon Soft 84x23.1 mm 174 mm 22

(a) Pre-toothbrush (b) Post-toothbrush
Fig. 4 Oral photographs

Teeth surfaces were stained with a plague-staining solution. Oral photographs were taken before (a)/after (b) brush-
ing the teeth.

Table 2 List of question items

Q1 :  How did you feel after using the toothbrush?

Excellent Good Fair Poor Bad
Q2 : How do you rate the firmness of the toothbrush?
Very hard Hard Average Soft Very soft
Q3 : Did you find the toothbrush effective?
Yes Somewhat No
‘ . Did you feel that the surfaces of your teeth were smoother after using the
3 Q4 :
; ) toothbrush?
)i 3 Yes No
Fig. 5 Rustogi Modified Navy Q5 How did you feel refreshed after brushing?
Plaque Index (RMNPI) (Please mark a position between 0 and 10)
Dental plaque adhesion at Q6 : Was it easy to brush your teeth using the toothbrush?
marginal, approximal, facial, lin- (Please mark a position between 0 and 10)
gual, wh.ole area was evaluated: 07 How did the toothbrush feel against your teeth?
Marginal : A, B, C, Approxi- " (Please mark a position between 0 and 10)
mal : D, F, Facial and Lingual : -
A.B.C. D.EF G I L Whole : Q8 : How was the smoother feeling?

Facial and Lingual (Please mark a position between 0 and 10)
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Table 3 Changes in the Rustogi Modified Navy Plaque
Index from baseline to post-brushing

Baseline  After brushing ARMNPI
Test group  053+013  011+01*"  041+014
Control group 052+0.13  0.14+0.12* 0.38+0.14

Values are presented as mean=standard deviation val-

ues and were analyzed for statistical significance using

Student’s ¢ test, p<0.05 ; n=230.

RMNPI : Rustogi Modified Navy Plaque Index, SD :

standard deviation.

* : Significantly different from that at baseline.

T : Significantly different from that in the control
group.

F2 7T KD o772, FERKAMTRAHL 7. RMNPI
DHEICHEL 52 2 & 5 e IR IEIZBERE D 7 i
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Table 4 Mean=+standard deviation values or median (interquartile range) of the plaque removal rate (%)

Brush Plaque removal rate
Tooth
type Facial Lingual Marginal Approximal Whole
Incisor Control 8592 (74.40-100.00) 71.18+19.80 7500 (29.17-8313) 6667 (4844-80.21) 7845+13.28
Test  100.00 (90.00-100.00) ¥ 7558+13.96 8951 (8351-9896) " 7500 (64.69-8667) " 84.00+9.30
Premolar Control ~ 81.88 (76.77-92.14) 60.00 (38.75-82.08) 7283+19.71 60.79+21.83 69.91+16.20
Test 89.38 (83.71-94.69) 65.00 (57.81-78.75) 82.07+1059* 67.88+1747 7701x11.26
Molar Control ~ 79.17 (69.84-90.47) 63.821+19.88 72.36+21.04 61.06+2147 70961559
Test 80.63 (68.59-83.38) 63.03+18.16 787211388 60.12+£21.23 721611238

Plaque removal rate (%) : (RMNPI (Pre) —RMNPI (Post))/RMNPI (Pre) X100%
* 1 p<0.05, statistically significant difference by Student ¢ test ; n=30
T p<0.05, statistically significant difference by Wilcoxon rank-sum tests ; n=30

Table 5 Questionnaire survey results

Q1 : How did you feel after using the toothbrush?

Excellent Good Fair Poor Bad
Test 10 18 2 0 0
Control 0 7 9 11 2

Q2 : How do you rate the firmness of the toothbrush?

Very hard Hard Average Soft Very soft
Test 2 0 24 4 0
Control 0 1 1 16 11

Q3 : Did you find the toothbrush effective?

Yes Somewhat No
Test 28 2 0
Control 10 17 2

Q4 : Did you feel that the surfaces of your teeth were smoother after using the toothbrush?

Yes No
Test 30 0
Control 16 13

Table 6 Questionnaire results (VAS 0~10)

Test Control
Q5 : How did you feel refreshed after brushing? 7.38+159* 421201
Q6 : Was it easy to brush your teeth using the toothbrush? 734+171* 345+2.09
Q7 : How did the toothbrush feel against your teeth? 792+147* 386+245
Q8 : How was the smoother feeling? 798+127* 410£2.11

* : p<0.05, significant difference between manual and ionic toothbrush by Student’s ¢ test ; n=30

VEDSdH B, ZDT-045HIF, MEEE by FILEEDE REFZem 7 24— — B, 2 BoEEHOR-
Rkoboz2HHL, —EERICTERZITINELRH WA DA~ & =3V %2 FE LTz, Phase I & Phase II
%, Tcn 75 vy v 7HiO RMNPLICEREZ #RD 7>
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Clinical Comparison of a Newly Developed Ionic Toothbrush with Soft
Rubber Filaments and a Manual Toothbrush in Plaque Reduction:
A Crossover Clinical Trial
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Abstract

Purpose: Plaque control is the most important factor for preventing and treating periodontal disease. This
study aimed to evaluate the plaque removal efficacy of a newly developed ionic toothbrush with soft rubber
filaments as compared to that of a conventional manual toothbrush.

Methods: Tonic or manual toothbrushes were randomly assigned to 30 healthy volunteers divided into two
groups (Phase I ). After 2 min of brushing, all the tooth surfaces were stained with a plaque staining solution.
Blinded examiners evaluated the remaining plaque using the Rustogi Modified Navy Plaque Index. As repre-
sentative teeth, the plaque removal rate was calculated at the central incisors, first premolar, and first molar
in the maxilla and mandible. As a crossover design, the same examinations using another toothbrush (Phase
I ) were performed for all the subjects 1 week after Phase I . A questionnaire survey was conducted to eval-
uate the patient-reported outcome measures.

Results: Ionic toothbrushes were able to achieve a significantly higher plaque removal rate than control
toothbrushes in the incisor and first premolar areas (p<<0.05). No significant difference was observed in the
first molar area. Compared to manual toothbrushes, the newly developed ionic toothbrushes were signifi-
cantly more efficient, “refreshing”, “easy”, “comfortable”, and “giving slippery feeling” according to the answers
provided in the questionnaire survey.

Conclusion: Compared to manual toothbrushes, the newly developed ionic toothbrushes with soft rubber
filaments were significantly more efficient in removing plaque from the incisor and first premolar areas.

Key words: plaque control, ionic toothbrush, crossover clinical trial
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Fig. 1 Panoramic radiograph at the first visit

Left mandibular molars

Right mandibular molars

Fig. 2 Intraoral radiographs shortly before autotrans-
plantation
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Left mandibular molars

Right mandibular molars

Fig. 3 Intraoral radiographs immediately after trans-
plantation
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Fig. 4 Panoramic radiograph six months after transplantation

Right mandibular molars

Left mandibular molars

Fig. 5 Intraoral photographs five years after transplantation

Sagittal image of right mandibular

molars

Sagittal image of left mandibu-
lar molars

Fig. 6 CBCT images seven years after transplantation
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The Autotransplantation of Two Wisdom Teeth with Complete Root
Formation Resulting in One Tooth Requiring Endodontic Treatment
while the Other was Left Untreated: A Case Report

INaDA Nobuhisa'?, INADA Akemi' and YOSHIMURA Atsutoshi’

Tnada Dental Clinic

’Department of Periodontology and Endodontology, Nagasaki University School of Biomedical Sciences

Abstract

Purpose: Autotransplantation of non-functioning wisdom teeth is a viable and cost-effective treatment
option for replacing compromised teeth, particularly in young patients where the transplanted teeth adapt to
the growing maxilla or mandible. Furthermore, donor teeth with incomplete root formation or an open apex
may remain vital after autotransplantation. This report describes the case of a seven-year follow-up of a
young patient whose wisdom teeth with complete root formation were autotransplanted to the extraction
sockets of two compromised first molars.

Patient: A 19-year-old woman visited the dental clinic for dental caries treatment. Her two first molars, 36
and 46, suffered from severe subgingival caries. She had three wisdom teeth, 18, 28, and 48, which were
non-functional due to the absence of 38 and the mesial inclination of 48. Due to the difficulty of extracting 48
without splitting, 18 and 28 were selected as donor teeth for autotransplantation into the extraction sockets
of 46 and 36.

Results: The severely compromised 46 was first extracted and replaced with 18. The severity of 36 was
confirmed by removing the carious tissue and 36 was then replaced with 28. Based on radiographs, the cervi-
cal area of the transplanted tooth in 36 fitted well into the recipient socket, whereas 46 was small for the
recipient socket, creating considerable space between the transplanted tooth and the mesial bone wall. The
transplanted tooth in 46 did not react to the electronic pulp test two weeks after transplantation and was
subjected to root canal treatment. In contrast, the transplanted tooth in 36 remained vital, requiring no end-
odontic treatment. When the temporary splints were removed three months after transplantation, no patho-
logic mobility was observed. The occlusal surfaces of the transplanted teeth were then adjusted by compos-
ite resin filling. At the 7-year follow-up, we observed no percussion pain, pathologic mobility, or discoloration
on either transplanted tooth.

Conclusion: Two severely compromised teeth, 36 and 46, of a 19-year-old woman were replaced with
non-functional wisdom teeth, 28 and 18. At the 7-year follow-up, we observed no symptoms on either trans-
planted tooth. One transplanted tooth received root canal treatment, while the other remained vital. For
young patients, endodontic treatment of transplanted teeth should be carefully considered with reference to
the results of a pulp viability test, irrespective of a completely formed donor tooth root.

Key words: tooth autotransplantation, tooth with complete root formation, pulpal healing
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Fig. 1 Panoramic radiograph at the age of 5
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B C D
Fig. 4 Radiograph images at the age of 7 (immediately before treat-

ment)
A : Panoramic radiograph. B : Sagittal CBCT image of left mandible.
C : Sagittal CBCT image of left maxilla. D : Coronal CBCT image of 65.
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Fig. 5 Photographs and panoramic radiograph of the transplanted

tooth

A : The tooth extracted for transplantation. B : Intraoral photograph

immediately after transplantation. C : Panoramic radiograph immedi-

ately after transplantation.
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Fig. 7 Panoramic radiograph 1 year and 3 months after transplantation
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B C
Fig. 8 Radiographs of the transplanted tooth three years after sur-
gery
A : Panoramic radiograph. B : Intraoral radiograph of the trans-
planted tooth. C : Coronal CBCT image of the transplanted tooth.

Fig. 9 Intraoral photographs three years after transplantation
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A Case of Autotransplantation of an Incomplete Root Formation Tooth
in a Patient with Congenitally Missing Teeth

Y aMAI Hiromi'? and YOsHIMURA Atsutoshi®

"Takatsu Dental Clinic 163
’Department to Periodontology and Endodontology, Nagasaki University Graduate School of Biomedical Sciences

Abstract

Purpose: Several strategies exist for treating congenital defects of permanent teeth. One treatment strat-
egy for children is tooth autotransplantation. Because the tooth roots of children are still developing and have
wide apical foramens, endodontic treatment may be unnecessary following tooth autotransplantation. In addi-
tion, root growth can be expected if intact Hertwig’s epithelial root sheath is attached to the transplanted
teeth. We report a case of congenital defects of permanent teeth, which were treated by autotransplantation
of a tooth with incomplete root formation from a region lacking eruption space.

Case: A 2-year-old girl was brought to the Takatsu Dental Clinic with the chief complaint of class Il mal-
occlusion. A panoramic radiograph at the age of 5 revealed a congenital defect of four permanent teeth: 15,
24, 25, and 45. By the age of 7, her permanent teeth had begun to replace her deciduous molars. The root of
65 was resorbed, but there was no succedaneous permanent tooth. Coincidentally, there was insufficient
eruption space for 34 and 35. Therefore, we planned to transplant 34 into the extraction socket of 65.

Results: The deciduous molar 65 was extracted and the recipient socket was carefully prepared to avoid
penetration into the maxillary sinus. Tooth 34 was then carefully extracted to avoid damaging the growing
root and periodontal ligaments. Donor tooth 34 was positioned into the recipient socket and fixed with nylon
thread. The root of tooth 34 was short and the pulp cavity was wide open at the time of transplantation.
Three years after transplantation, the tooth root had developed into its regular length and the root apex had
completed its development. The transplanted tooth was vital and had no percussion pain or discoloration.

Conclusion: After transplantation of tooth 34 to extraction socket 65, the number of teeth in the upper and
lower jaws filled in the left side, which solved the esthetic and functional problems of the patient. The tooth
root developed into its regular length three years after the transplantation without any discomfort. This case
shows that autotransplantation of a tooth with an incomplete root in the mixed dentition stage is an option
for effectively treating congenital defects of permanent teeth.

Key words: tooth autotransplantation, incomplete tooth root formation, congenitally missing teeth
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Fig. 1 Preoperative dental radiograph
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Fig. 3 Dental radiograph of trial
of gutta-percha points
(second mesiobuccal and
palatal canal)

distal

Fig. 4 Microscopic observation : retrial

of gutta-percha points (two

separate canals in palatal root)
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Fig.5 Dental radiograph of
retrial of gutta-percha
points (two separate canals
in palatal root)

Fig. 6 Post treatment radiograph
after root canal filling
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Fig. 7 Prognostic radiograph at 5
years after the root canal

treatment
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A Case Report of Five Root Canals in a Maxillary First Molar
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Abstract

Introduction: The goal of endodontic treatment is to clean the root canal system as thoroughly as possible
and to fill in all its dimensions. The main causes of endodontic failure are thought to be incomplete root canal
obturation and untreated root canals. We report a rare case of five root canals in a maxillary first molar.

Case report: A 23-year-old Japanese male was referred for root canal treatment of the maxillary left first
molar. A pretreatment radiograph and cone-beam computed tomography (CBCT) were taken, and two root
orifices were observed in the mesiobuccal root. In addition, root canal treatment was performed under dental
microscope observation. The anatomy of the first maxillary molar was determined as follows: two canals in
the mesiobuccal root, one canal in the distobuccal root and two separate canals in the palatal root with sepa-
rate foramina. After cleaning and shaping of the second mesiobuccal canal and two separate canals in the
palatal root, these canals were obturated by the lateral condensation method with gutta-percha and sealer.

Results: Five years after treatment, the prognosis has been favorable, and no problem was found radiologi-
cally.

Conclusion: Cone-beam computed tomography and a dental microscope seem to be useful for diagnosis and
treatment in endodontic therapy.

Key words: five root canals in the maxillary first molar, two separate canals in the palatal root, cone-beam
computed tomography (CBCT), dental microscope
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