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Evidence-based Clinical Key Points for
“High-quality Metal-free CAD/CAM Restoration”
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Fig. 1 Schematic flowchart of the experimental procedures to measure the micro-tensile

bond strength of CAD/CAM inlay/onlay/crown restorations cemented with three

adhesive resin cements
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Table1 The mean u-TBS of CAD/CAM inlay/onlay/
crown restorations cemented with three adhe-
sive resin cements

Adhesive resin ~ Type of Mean

SD tf
cement system restoration p©-TBS P
SB Inlay 54 32 3
Onlay 58 24 1
Crown 6.1 35 2
CcC Inlay 49 29 3
Onlay 51 41 3
Crown 6.4 4.0 2
PV Inlay 52 27 2
Onlay 59 26 1
Crown 73 25 1

n=16, SD : standard deviation, ptf : pre-testing failure

B DO IRIE & 72 2 Weibull {220 (Wm) & REEmHE
F10%/90% 1 8 1) 2 fEEBIRIG/1iE (PF10/PF90) 1
BREEZRDI, A VvLV—BEETYLv— 750 U&
BHicHR, BEEERCBLW RS- I3RS 51H
MICH o> 7z, Tk, Inlay BEIC BT 261070 % 90
L, ISABBEME~—Y v 54 vicEdh T2 L0
HE00 5, B0 UMEICEBENCBEI N BATCS
\F B B /BEMEAT (E) PRuA v L —BETE
CheffEZT s, V7 F o7 s4w—%2HA0nlk
BEEEaVEYY LY vEAYE (PV) X, 745 —
&% 7% 4-META/MMA-TBB £ X~ + (SB) %5
CIREDF —NA v I T Fe—v 7HHIck2a >
Ry rLryrexrr b (CO) ik, BEN-BEEHE
MERLE, ZOHHBELT, PVIATLIEEDRIL
TIvF U TI4 <=k BHLE O L BEME
WA L7z A v P BROBERE A EPEZ 6N S,
PlEprs, MFOEBERE2HTLILENTES. 1)
CAD/CAM ® 7 2 v 7 BEMNICE T 585 D =INTE
ML 7 pEEW S L, SMEBERE SEEEE LY v
AV PDOEBWICKBEERZ TR0, 2) 4 v L —{BEIZ
TrL— 7o BEICHR, BN EEEEECE
WTR%E 3% 2HAICHZ, 3) eV Ty F TS
SAw—fHOEEEa v XYy bLY vy AV b
(PV) BENBEHEEEEE2RT.

2. Ly a—F4 JIlRB3BES

A& N7 —CAD/CAM 7 v L —BHICELTO L
Yrva—54 oI, BifsEiiEertosEic
HET 2 EHHERIN TV RY, FREFETE, B
MY - SN EE %2 HE L 2B H CAD/CAM 7
vy 7 BERICSEI w3 2oC, LY va—

‘RE A% V7Y — CAD/CAM 15" DERKNEEA 261

Wm PF10 PF90 Wm PF10 PF90

Tnlay - 18 17y 93 1 SB-—— 19y 20y 102
Onlay—— 20+ 218 97 +y CC—— 16441544103
Crown 19 231174t py— 23 ligg lit01
= (n=48)
= L
<% s % e
é 50 ’;,_’,"7 50
B 10z i 10
z
% 1 2 3 45 10 15 1 2 3 45 10 15
e * : p<005
[a

Micro-tensile bond strength (MPa)

Fig. 2 Difference in Weibull parameters among the three
types of CAD/CAM restoration and three adhe-
sive resin cements
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Fig. 3 Differences in Weibull modulus (Wm) and the stress value for the 10% probability of failure (PF10) level
between CAD/CAM only restorations with and without resin coating
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Fig. 4 The mean u-TBS of CAD/CAM onlay
restorations using three CAD/CAM
restorative block materials with three
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Fig. 5 Difference in Weibull parameters among three
CAD/CAM onlay restorations using three CAD/
CAM restorative block materials with three space
setting values
Values with different capital letters in same row and
parameter indicate a statistically significant difference at
p<<0.05, Values with different small letters in same column
indicate a statistically significant difference at p<0.05
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Fig. 6 Difference in the u-TBS of
CAD/CAM ceramic onlay
restoration after water
storage for three months
among four surface treat-
ments to the silanized
restorative surface
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Fig. 7 Difference in Weibull parameters among four CAD/CAM ceramic
onlay restorations with different surface treatments to the
silanized restorative surface
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SHOFU Hi-Lite (SHOFU)

Human anterior tooth Cover half side  Bleach at noncover side
n=10 3 times/day x 9 days

SS-OCT
(IVS-2000:Santec, Komai)

- =

Analize by Image]
e
Decay factor

Acquire tomogram each five places +AUC400
of teeth from non-bleaching and Signal intensity
bleaching tooth by SS-OCT in depth 400¢m

Fig. 1 Schematic of materials and methods

400um 400um

Non-Bleached Bleached

Fig. 2 Photo of enamel surface and tomographic
image of typical sample
Left side is non-bleached surface and right side is
bleached one. Bleached side is whiter than non-
bleached side. In tomographic image, the white part of
the bleached side is slightly whiter than the non-
bleached side. It mean scattering increase slightly.
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REW Y v 7V O & IS L - WEmiGE Fig 2
RS, WEER CIEREA NN U TR O 3 G
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UDFERE Fig. 312, AUC400 DfER % Fig 4137,
FIEHMEE O 1130591019, EEMER O 1l 0.87+£0.23
Thh, FHEEHISATEHEEICN L CERICED - 2
(p<0.05). AUC400 1A RIH T 96.661+9.26, ZEH
fC 10293+7.16 TIEAMRI A AREHHEIICN L THE
WCE -7 (p<0.05).

¥/, KM THE LG AEDREEE Table 1 1287,
(lE 10 R 6 AR C, EHBEES AR AREICN L TER
WZEL o T (p<0.05). AUC400 1% 10 4 5 4
T, EHEEAREAERICN L THEEICEL koTw
72 (p<005). 2D 55, 10 K7 5455 1, - AUCL00 &
BICHEENH D (p<005), 4 AV EDICEEEIRD
Lol 1RFIUICDARICERENRD LN
(p<<0.05).

1
15

05— | —

Non-Bleached Bleached

* ! Wilcoxon/Kruskal-Wallis test p<<0.05

Fig. 3 Graph of 1
The w for the bleached enamel
showed the significant attenuation of
SS-OCT signal for the bleached
enamel.

AUC400
150

—_—

100

Non-Bleached Bleached

* ! Wilcoxon/Kruskal-Wallis test p<<0.05

Fig. 4 Graph of AUC400
The results of AUC400 showed
that the bleached enamel showed
significantly higher scattering of SS-
OCT signal over the non-bleached
enamel.
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Table 1 The presence or absence of significant difference
in ¢ and AUC400 in individual samples

No. 1 2 3 4 5 6 7 8 9 10

e * * * ok ok *
AUC400 =* E N S *

*  Student’s #-test, p<0.05

An asterisk is mean a significant difference presence. 5
enamel surfaces out of 10 samples showed significant
changes of ¢ and AUC400. But 4 enamel surfaces out of
10 samples showed no significant changes.
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FIHCTE 2 EMEINTWL B Y %7 AUCL00 1%
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REWIFEFHIEE BT 2 0ELOEMNEZ R L T
513>.

SR OEBFERTIE (D IMBA LN L5, &
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AREMEASR S, %72 AUCA00 DA A Stz L
5, EHIZE > TERELF XVEICE T 208l
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7z. —75T AUCA00 Ol IZ BRI 72 K & 0 & /N & 7228
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FAEESNT 2 LIREETH 7217, Lo CE
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{

o4k e
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=111}
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Optical Assessment of Bleached Enamel Surface using SS-OCT

SHINNO Yasuo, SHIMADA Yasushi, MATSUZAKI Kumiko,
YoxkoyaMa Akihito, SADR Alireza!, Sumr Yasunori,
TaGAMI Junji® and YosHIyAMA Masahiro

Department of Operative Dentistry, Academic Field of Medicine, Dentistry and Pharmaceutical Sciences,
Academic Research Assembly, Okayama University
'Department of Restorative Dentistry, University of Washington School of Dentistry
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3Cariology and Operative Dentistry, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University (TMDU)

Abstract

Purpose: Tooth bleaching has been reported to have side effects on the morphology of enamel, such as
change of enamel crystal structure and decalcification at the microscopic level. Previous studies using swept-
source optical coherence tomography (SS-OCT) demonstrated that demineralized enamel resulted in an
exponential decline of backscatter signal with depth due to the increased porosity of the tissue. Since the
signal intensity and attenuation patterns of SS-OCT images are influenced by demineralization, attempts
were made to utilize the signal intensity and attenuation coefficient as quantitative parameters for the detec-
tion of demineralization. In this study, we assessed the influence of bleaching on the enamel surface using
optical parameters obtained from the SS-OCT signal.

Methods: Ten human anterior teeth were collected and their enamel surfaces were bleached 27 times
using SHOFU Hi-Lite. SS-OCT scanning was performed on bleached and non-bleached enamel surfaces.
SS-OCT signal analysis was performed using Image J software. The area of interest of 1,000 nm in width and
400 nm in optical depth was then selected from the SS-OCT image for the enamel surface. The integrated
value of signal intensity (AUC400) and attenuation coefficient (1) were calculated and statistically analyzed
at the significance level of p=0.05.

Results: 1, showed significant attenuation of the SS-OCT signal for the bleached enamel (mean=+SD; non-
bleached enamel: 0.59£0.19, bleached enamel: 0.87£0.23). From the results of AUC400, the bleached enamel
also showed significantly higher scattering of the SS-OCT signal than the non-bleached enamel (mean=SD;
non-bleached enamel: 96.66£9.26, bleached enamel: 10293+7.16). However, four enamel surfaces out of the
10 samples showed no significant change of AUC400 or u, even after 27 times of bleaching.

Conclusion: It is suggested that the effect of tooth bleaching on the optical properties of enamel may vary
depending on the individual’s tooth characteristics and response.

Key words: SS-OCT, tooth bleach, tooth surface change
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TFETIE, EONEEG %2 IHMRERNICEHETE 2R
FREI BT Wi E R (SS-OCT : Swept source optical
coherent tomography) Z AW /z#HENE N T3S, SS-
OCTZHWw3Z L THWBAXMEESLCT LhdEw
RRENE o, T A VRFED &b CHABICHLZ
THIENARTH LY, av KUy b LY v REE
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# (SEM : Scanning electron microscope) % fv» st
iTo 7z,
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1. CLSM %z

CLSM I & » TR 6N oREH %, Fig 2(5 f5H)
RS, TRTCOBIBOLTIF ANVRTESREIN
72b 00, CTHICE W TR KFFERIC X 2HIG5ES
ORI Y —JBORENPED b, ELOBEE L T
Z DEFLIAHETH - 7 (Fig.2-a). —77, SEETIZ
PR TH 523, ECHE-KEFHCB VT, HHER T
FALVRFEB IO F A VEOMERBE I
(Fig. 2-b~d). WFhoRlcBWw Ty, WHEICYZ I v
JIERD N5 T,

2. SS-OCT &%=

SS-OCT i & » T s h 7B EH %, Fig 3iom
T, TRCOBICBWTZF AVE, RFPE, =+
RAGPBE I NIz, KE FHCE V THRELE U 7
5IF ANVRFEICH>T05 mm i1FEHEED FRL
Btz 72 (Fig 3-d). COH#IE, ZDIEHDREC
BwTlE@Dshhor,

3. SEM £

H LR O B £ 2 SEM I THZ L 2GR o
Fpil%, Fig 4 (100 f5%) B L O Fig.5 (1,000 f5%) i
AT, TABFEKIC X 2 BIZGEPBZE S h7: (Fig.5).
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Fig. 1 Specimen preparation steps

Fig. 2 Representative CLSM images (Magnification : X5)
a:CT,b:SE, c:EC d:KE, E : Enamel, D : Dentin. CLSM observation showed
no crack formation on the tooth surface in any of the groups. Enamel structures

were observed in the enamel area (b, c and d, white arrows).

F/ CTHTIE, RIXY—HOBRHEILL > KRS
ANGFBEIBREINE» -7 (Fig 4-a, 5-a). —

T, SEF-ECH-KERICHBWT, WKL F A LVE
B L UORFEAPBE SN, RFEBICRIMEBEHE
#Zxhiz (Fig.5-b~d). E5IC KE#ICEWTIE, =5
AVEERIC = F X v/ MERESESERZ E iz (Fig. 5-d).

F72, IRTCOBIIBWTIZ Iy PR DEN, CT
oL, BfTICHAMEORD kv Jy 7H8
BEGERO 57z (Fig4-a). SEFBX P ECHICEWLT
X, TFAVRIBICIR-T2 7Ty IBRONTHD

—%Tlﬂ_} ]D%ﬂ:fﬁbb{{t}ofb)&uly 7 v 7b)nlu»
&)61171 (Fig.4-b, ¢). —/ T, KEFIZBWLTIFTN
T FANRFBIIB 727 Ty 7RO 5hi (Fig
4d).

£ B
A, 1 AROWEH 550 R 2 HIFILIE & 4 B

HFIFBATUY b by —RAFHAL VT %7
A—ozE % v, 3 RERET CLSM £ X 18 SS-
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Fig. 3 Representative SS-OCT images
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a:CT,b:SE c:EC, d:KE, E : Enamel, D : Dentin, DE]J : Dentin-enamel junction. A white line was observed
in the KE group (d, pointer) whose brightness increased by about 0.5 mm along the dentin-enamel junction from

the treated tooth surface.

SED 200kV WDSmm P.C.30 HV  x100 100 i m , —
' # s

“SED 2000 WD10mm PGA0 Y. X100~ (D0pm m— : SED 20.0kV WD9mm P.C30 HV ~ x100 100 ff m  S—

Fig. 4 Representative SEM images (Magnification : X 100)
a:CT,b:SE, c:EC,d:KE, E : Enamel, D : Dentin. Cracks were observed in all
groups. Multiple cracks with no regularity were observed in the CT group (a, white
arrows). In the SE and EC groups, parts of cracks were not along the dentin-enamel
junction (b and c, white arrow).
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SED 20 0kV

Fig. 5 Representative SEM images (Magnification : X 1,000)
a:CT, b:SE, c:EC, d:KE, E: Enamel, D : Dentin. Polishing scratches were
observed (pointer). Dentin tubule structures were observed in the dentin area (b, ¢

and d, white arrows). In the KE group, enamel rod structures were observed in the

enamel area (d, black arrows).

OCT M\ 7-#%%, Z0%uikikaE< SEM % v 7-
BEETO, BohBE B L 0D,

CLSM % flw 7z Zic 8¢, CT BRI B W CIEHFA
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22 VYBIvFrrINTTFANRTEN K

DHES NPT LI LYBHEShTVE, Thbnl
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FCRAMED 2o 5y 7 BEEFRD 5z DTk L
T, ZOMOBICEW TR I FALNRFEICH 77
Sy oRED LN, TFANVEERTEIF, THzn
THERE (BREE) OlERMoIE L IEE (GIRILE)
BEZIFILDELTHL DETHESRLZ->TVDS, 2
LTI FANVRFEIBNT, TFANVEERTEOHE
BBl X5ICHEVIEADRELE TV B Z
LB 2 Lz A VERFEET 2~3 um ORIk
ZNDRDORFEICIERT, a5 —7 VigHoRlgI
DAY, RFEREIK L CEAFICEIILTH 2
WAL A5 ND, RIE ORI S BRNICKE L 20%
LML T30 b fiEIhTnd, bl
5, AROWMEE X CEERETICL > TSHH D
Do TBE, AHREERSk D = A VE L HIRIEHSR O R
B FHAERRD R 2 EEYHUTEE L v 550
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Table 1 Composition of materials used in the study

Code Manufacturer Composition pH Lot Number

Clearfil SE Bond2 SE Kuraray 10-MDP, HEMA, water, hydrophilic dimeythacrylate, 2.0 BD0103
Primer Noritake camphorquinone, N, N-diethanol p-toluidine

Dental
Enamel Conditioner EC Shofu 40% organic acid, thickening agents, dye, water 05 031707
K-etchant syringe KE Kuraray 35% phosphoric acid, colloidal silica, water, dye <1 5N0142

Noritake

Dental

HEMA : hydroxyethyl methacrylate, 10-MDP : 10-methacryloyloxydecyl dihydrogen phosphate

THHBIFANKFRIIWEOREEZDLTL, £
D5 I AOVERFEHICh o TRANMIE L T
2HbDEEZOND,

L2 U SE#BBIUCECHICEVRTIE, —#ToF
WEFBIZR>TwhWvwy Iy 2 RAD 5N—T,
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Influence of Phosphoric Acid Etching on the Dentin-enamel Junction
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Abstract

Purpose: To investigate the influence of phosphoric acid etching on the dentin-enamel junction (DE]) using
swept-source optical coherence tomography (SS-OCT) and a scanning electron microscope (SEM).

Methods: Caries-free human third molars were sectioned into halves and polished flat with 600-grit silicon
carbide paper under running water. Then, specimens were assigned to four experimental groups: 1) Control
without tooth surface treatment (CT group), 2) Primer of Clearfil SE Bond2 (Kuraray Noritake Dental) was
applied for 20 seconds, then the tooth surface was dried with air for 5 seconds (SE group), 3) Enamel condi-
tioner (Shofu) was applied for 15 seconds, then the tooth surface was washed with water for 10 seconds and
dried with air for 5 seconds (EC group), and 4) K-etchant syringe (Kuraray Noritake Dental) was applied
for 15 seconds, then the tooth surface was washed with water for 10 seconds and dried with air for 5 sec-
onds (KE group). After each tooth surface treatment, the specimens were observed using a confocal laser
scanning microscope (CLSM)and SS-OCT (Santec Corporation). Then, the specimens were dried, gold-coated,
and observed using a SEM.

Results: CLSM observation showed no crack formation on the tooth surface in any of the groups. On the
other hand, SS-OCT observation revealed a white line in the KE group whose brightness increased by about
0.5 mm along the DE]J from the treated tooth surface. Moreover, this white line was not observed in the
other groups. In SEM observation, a smear layer was observed in the CT group. On the other hand, enamel
and dentin were observed clearly in the SE group, EC group, and KE group, and dentin tubule structures
were observed in the dentin area. Furthermore, in the KE group, enamel rod structures were observed in
the enamel area.

Conclusion: Phosphoric acid etching may cause excessive decalcification, making the DE] more fragile.
This vulnerability was also observed by SS-OCT as a white line whose brightness increased along the den-

tin-enamel junction.

Key words: DE], phosphoric acid etching, SS-OCT
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Fig. 1 Preoperative intraoral radiograph
of the left mandibular second and
third molars

Fig. 2 Measurement of the root canal
length by #45 RT file

Fig. 3 Immediately after root canal filling
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Fig. 4 2-month after left mandibular third
molars extraction

Fig. 5 Post-prosthetic treatment radio-

graph
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Fig. 6 6-month follow up after the pros-

thetic treatment
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Fig. 7 1-year follow up after the pros-
thetic treatment
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Complications of Apical Periodontitis and Pericoronitis: A Case Report

KowATA Masashi, OHTSUKA Hajime, OHNISHI Koyuki,
MOoRITAKE Nobuyuki, KURODA Kyohei, HASEGAWA Tatsuya,
HamaDA Yasuhiro, KATO Tomotaka, MAEDA Yuki,
OkAMOTO Hiroyuki and KiTAMURA Kazuo

Division of General Dentistry, The Nippon Dental University Hospital at Tokyo

Abstract

Purpose: Endodontic-periodontal lesions are usually given root canal treatments rather than periodontal
treatments, because root canal treatments are thought to be more effective. However, when apical periodon-
titis is accompanied by chronic pericoronitis and bone loss around the wisdom tooth behind it, the first
choice of treatment procedure is less clear. But even in this case, we obtained highly successful results from
treatment based on performing the root canal treatment first, and then dealing with the apical periodontitis
below and behind it by extracting the wisdom tooth.

Case: The patient was a 36-year-old woman who was six months pregnant. She came to the hospital in
order to receive treatment for gingival swelling of the left mandibular molar. She had a history of partial res-
toration by means of a metal inlay about 10 years ago, and had had no discomfort since that treatment. But
since about six months ago, she had begun to feel some gingival swelling on the #37 distal side. Based on
periodontal examinations and local deep probing around #37, she was found to have tooth mobility of Grade 2.
In addition, the crown of the mandibular left third molar (#38) was partially exposed in the oral cavity, and
gingival swelling and redness appeared in the mucosa around the area of #38. Dental X-ray showed periapi-
cal radiolucency at the apex of #37 to be approximately of crown size, and a half-moon shape radiolucency
that extended along the horizontally impacted tooth #38 to just below the mesial contact area. Based on the
Intra-oral examinations and diagnostic tests, #37 was suspected to have been non-vital. Therefore, we judged
from pre-treatment diagnosis that there was chronic apical periodontitis of #37 and chronic pericoronitis of
#38. Root canal treatment of tooth #37 was performed first, then root canal filling by lateral condensation
and core build-up was performed, thereby removing the former discomfort and clinical condition. Subse-
quently, tooth #38 was extracted, and #37 was immediately restored with a temporary crown, observed, and
finally restored with a full coverage crown prosthodontic. Clinical examination at around one year after all
the treatments revealed that the condition was quite normal.

Conclusion: In a case of apical periodontitis with the complication of chronic pericoronitis, we consider that
root canal treatment first is most effective, and can lead to healing regardless of periapical lesion size.

Key words: apical periodontitis, pericoronitis, infected root canal treatment
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PCR First visit
Mobilty ofofofofofofofo]o]o]o 0ofof |
Furcation l 1 :L:::::
PPD B E3BE34B3443bPB22R22R 2222222232333 4 36pH 38 ;fp'[',“""’""
P G35 34433pPazjeaspazf222222pB22pp23P34 435636 average 3.6 mm
7 6 5 4 3 2 1 1 2 3 4 [3 7
T s[5 4 [ 2 [ 77 2 34 5 17 -3mm 102 (63.0%)
PPD L SE[MI4[ES 34ETTE23323323 23 54F 80P 3 3)asmm [30(185%)
B BaB646j488822322[334]434|323323323334 3447433
T 26mm |30(185%)
Furcation
BOP (+) |89(24.1%)
Mobility o210 (0f0(1f1[O|0O]|O 1137 [ma 8856 mim?
PESA 2313.6 mm?
PCR PCR 33.3%

Dental radiographs

Fig. 1 Intraoral photographs, dental radiographs and periodontal chart at the first visit
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Fig. 2 Delayed autotransplantation

(A) Extraction of 37. Root fracture (arrowhead) and granulation tissue (arrow). (B and C) Dental
radiograph (B) and coronal slice at recipient site by cone-beam computed tomography (CBCT) (C) before
delayed autotransplantation of 38. (D and E) Clinical view before the surgery (D : lingual view, E : buccal
view). (F) Creation of a socket at the recipient site raising full-partial thickness flap. (G) Extraction of a
donor tooth (38).(H and I) Re-implantation of the tooth into the new position (H : lingual view, I : buccal
view). (J) Dental radiograph before root canal treatment (two weeks after the delayed autotransplanta-

tion). (K) Root canal orifice before root canal filling. (L) Dental radiograph after root canal filling.

2) R H R AN ()72 4 H %)

WEHT O H 5 [8 2 Mkt & 2 EIER H R kA%
flffi % 20 L 72, ko L 72 [7 OwiBIEirL<cs Y, %
D I % 2o RIEEATEREZ RO 72 (Fig 2A). K
B OWINASHL & % BT o4 5 I8 [8 24K L, [7
RIBENICRERE L 72, kB, BREMETO =y 7 AB L O
cone-beam computed tomography (CBCT) Dk
5, [8 OMME NI L CREAEERAL D kg5 D REE PR & F
SRTDCHB L, BLOKREEDBEERINA W

& EMER L 72 (Fig 2B, C). SRS OMEMNEHEA -
ALEAIEZ KT 57201z, FHHE D o EETEICYIBE
ZL7e%, 2FESsER (BhzBlLSE XRELT
KT 20D H BB Tl RBR 2K, BFERE
GBI TR AR TR L 7)) 2L, A
VIS — (V= —A TS5 b E—F— IM-1I,

Vv —) EHOTREBE LKL (Fig. 2D~F). &
Tl D [8 1ZARTIC A v L —2REK, SEZREL, %
Tl DT e AR 2 BT 2 -0 I R R %2 %L
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PCR Before periodontal surgery
Mobity o[ofofofofofo]o]olofo o[o] |
ofteeth | 24
Furcation | 1 Number 0
opp B JSIEH vipeepespeepicpee 21 35636 St implnts
P 434[433[338[338[223pp232z2j222p22p22f223 24338 average 2.8 mm
7 6 5 4 3 2 1 1 2 3 4 6 7
Y ] '] i i 3 ] r} 4 !_;_5_. 1-3mm 130 (90.3 %)
PPD L gz22pR22pR22PR222ZZR22 45mm | 11(76%)
B 23 323322p2zp22f223p22pp23pR22 42322
i =6 mm 3(21%)
Furcation
BOP (+) [2(1.4%)
Mobility 0 O(0j0O|0OJOfO]|0O]O 00 FA 3T e
PESA 1291.0 mm?
PCR PCR 6.3%

Periodontal chart

Fig. 3 Intraoral photographs and periodontal chart before periodontal surgery

7z, |8 KR DT O, AR OEE 2 b
Clediz, BwRICHNZ L X S ICHEERICIRE L,
Hio CBCT DHifg» 5 [8 DHiIZMHfHOMETH %
L cg o7, EELMEEDOEMATIC, Wo
D EEL Lo lbiA%2 Lz, £/, KEZIIEES
$KkERWTIS Oizfz<C L L bic, BRETO
fE%2 FE L, RABRERICE T 2 EREHEEOGE %
Bh <7281z, fiiETic CBCT i T[8 DFESRY 1 X%
HELTEE, ZRICEI LI CRREEE L. K
pe L7z [8 (Fig.2G) # [7 RIBSALICAbt:, 2fEHo
B a2 EERAIcL->TEET S EEDIT, 74X —¢

Lo v EHOTEE LR (Fig 2H, ). BiE 2 8%I1cR
EREEBM L (Fig. 2], K), B4 EBICREFRIEL
7z (Fig.2L). WREFIEIREZ ER%, BHgER % %
HL7.

3) HEMHE (w12 8 A A#%)

PD 733 mm BT 6z #4132 90.3%, BOP 1 1.4%,
PCR 1% 6.3%, PISA i 361 mm? PESA i 1,291.0 mm?
wiEES N, 5mm U EOFECE/ART v FEREL
72[6, 16 7 BX O 7 6l IctESNERAE 2 FHE L 72 (Fig
3).
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Lingual

Fig. 4 CBCT and three dimensions (3D) view
(A-C) The different CBCT scanning levels of 36 (A : sagittal slice, B : axial slice, C : coronal
slice). The vertical bone defect were observed at the mesial in 36 (arrow) (A). 2-wall bone defect

(arrow) and furcation lesion (arrowhead) were observed at the lingual in 36 (B). 2-wall bone defect

(arrow) were observed at 36 (C). (D and E) The 3D reconstruction in 36 (D : occlusal view, E :

lingual view). 2-wall bone defect (arrow) were observed at 36 (D). 2-wall bone defect (arrow) and

furcation lesion (arrowhead) were observed at 36 (E). (F) Sagittal slice of 27. The vertical bone

defect were observed at the distal site in 27 (asterisk).
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EEEEM A2 ERE L 72 (Fig. 7).
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Fig. 5 Guided tissue regeneration (GTR) with bone swaging technique at 36
(A) Before surgery. (B) After debridement within 2-wall bone defect. (C) A channel was formed in the
cortical bone around the bony defect using a fissure bur. (D) A channel was observed (arrow). (E) Bone

swaging was done. (F) The site subjected to bone swaging was covered with a resorbable membrane.

Fig. 6 GTR at 27
(A)3-wall bone defect at the distal site. (B) A resorb-
able membrane placed.
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Fig. 7 Flap operation and osteotomy at 16/17
(A) Before surgery.(B) Flap operation and osteotomy.

Fig. 8 Clinical view of free gingival graft (FGG)

= 1o 5l

(A) Seven months after GTR with bone swaging technique. Nar-
row width of attached gingiva was observed around 36. (B) The
graft was sutured at the recipient site to ensure immobilization.

Graft tissue was harvested from the palate.
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Intraoral photographs

PCR Latest SPT
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of teeth 24
Furcation l I Number 0
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7 6 4 | 3 2 1 1 2 3 | a4 6 7
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1 2 Tip12p1i1p22R21 232422
I . 26mm [ 0(0.0%)
Furcation
BOP (+) |10(6.9%)
Mobility 0 ojojof(ojofojo]o0 010 PISA 680 mm?
PESA 796.8 mm?
PCR PCR 104 %

Periodontal chart

" . u b
| A |
| ey

Dental radiographs

Fig. 9 Intraoral photographs, dental radiographs and periodontal chart after 7 years from the first visit
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Successful Outcome of Generalized Chronic Periodontitis
(Stage III Grade A) Treated with Delayed Autotransplantation
and Multiple Periodontal Surgeries: A Case Report

NacaHArA Takayoshi'? TakeDA Katsuhiro?, IwaTa Tomoyuki®,
SuBA Hideki? and M1zuNo Noriyoshi®

'Nippon Kokan Fukuyama Hospital, Dental
“Department of Biological Endodontics, Graduate School of Biomedical and Health Sciences, Hiroshima University

3Department of Periodontal Medicine, Graduate School of Biomedical and Health Sciences, Hiroshima University

Abstract

Objective: A case in which a good result was obtained for a patient with generalized chronic periodontitis
(Stage Il Grade A) using delayed autotransplantation and multiple periodontal surgeries is presented.

Case: A 65-year-old woman presented with the chief complaint of tooth mobility. The rates of probing
depth of 4-5 mm and =6 mm were 185% and 18.5%, respectively. The rate of bleeding on probing was
24.1%. The plaque control record was 33.3%. The periodontal inflamed surface area was 886.6 mm? Several
teeth had displacement and premature contact/occlusal interference. Pus discharge and tooth mobility
(Miller’s mobility index: ) were observed at 37/47. Grade Il furcation involvement of the lingual side was
recorded in 36. Dental radiographic images disclosed the presence of severe bone defects of 37/47 and a ver-
tical bone defect in 36. Cone-beam computed tomography images showed a 3-wall bone defect in 27 and a
2-wall bone defect with grade II furcation involvement of the lingual side in 36. There were tori in the buc-
cal and labial sides. After the initial periodontal therapy and delayed autotransplantation (from 38 to 37),
multiple periodontal surgeries (flap operation with osteotomy at 16/17, flap operation between 26 and 27,
guided tissue regeneration (GTR) at 27, and GTR with bone swaging technique and free gingival graft at 36)
were performed for the areas with probing depth =4 mm. After the periodontal surgeries, supportive peri-
odontal therapy was performed every 3 months. The delayed autotransplantation of the tooth and the peri-
odontal tissue showed a good course 7 years after the first visit.

Conclusion: Delayed autotransplantation and multiple periodontal surgeries led to a good clinical outcome.

Key words: delayed autotransplantation, bone swaging technique, guided tissue regeneration (GTR)
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