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THE 12TH INTERNATIONAL CONFERENCE ON MAGNETIC APPLICATIONS IN DENTISTRY

GENERAL INFORMATION

The Japanese Society of Magnetic Applications in
Nihon
University) is a scientific association founded in 1991

Dentistry (President: Prof. Tomohiko Ishigami,
and is devoted to furthering the application of magnetism
in dentistry. The 12th
Magnetic Applications in Dentistry organized by JSMAD

International Conference on
will take place on the Internet as follows.

Meeting Dates:

Monday, March 4 to Friday, March 22, 2013

Location:

JSMAD web site: http://www.jsmad.jp/international-e.shtml
General Chair:

Prof. Tetsuo Ichikawa

(The University of Tokushima).

Subjects:

Researches and developments related to dentistry and
magnetism such as:

. Magnetic attachments for dentures

. Orthodontic appliances using magnets

. Measurement of jaw movement using magnetic
sensors

. Biological effects of magnetic fields

. Dental applications of MRI
. Others

REGISTRATION INFORMATION

Registration:

Send e-mail titled "registration for 10th international
conference" with your Name, University or Institution,
Postal address, Phone, Fax and E-mail address to
conference secretariat.
Registration Fees:
No registration fees. Anyone who is interested in
magnetic applications in dentistry can participate in the
conference via the Internet.

Publishing Charge for Proceedings:

After the conference, the proceeding will be published.
The publishing charge is 8,000 JPY per page. (No
charge for invited paper.)

GUIDELINES FOR PRESENTATION

Deadlines:

Entry: February 4, 2013

Poster submission: February 28, 2013

Entry:

Send Title and Abstract within 200 words with your
Registration.

Paper submission:

Please send papers in Microsoft Word format to the
conference secretariat by E-mail. All contents should
be written in English. No multi-byte character, such as
Japanese Kaniji, should be contained. A template file
can be obtained from the conference web site. Web
presentations for the conference will be produced by
the secretariat from the paper. The secretariat will not
make any correction of the paper even miss-spelling,
grammatical errors etc. Alternative format files are
acceptable. Please contact to the secretariat for more
detailed information.

Discussion:

Discussions will be done using a bulletin board on
JSMAD Web Site via the Internet. The authors should
check the board frequently during the meeting dates. If
questions or comments on your presentation are posted,
please answer them as soon as possible.

Notice to Contributors:

Freely-given informed consent from the subjects or
patients must be obtained. Waivers must be obtained
for photographs showing persons.

Note:

Copyright of all posters published on the conference
will be property of the Japanese Society of Magnetic
Applications in Dentistry. Copies of the posters will be
made and transferred to JSMAD web site for continuous
presentation after the meeting dates. For furtherinformation,
send e-mail to md24_tokushima@dent.tokushima-u.ac.jp

CONFERENCE SECRETARIAT:

SECRETARIAT: Kan Nagao, The University of Tokushima
E-mail: md24_tokushima@dent.tokushima-u.ac.jp
Tel: +81-88-633-7347, Fax: +81-88-633-7461

Visit JSDMD Home Page for updates!
Http://www.jsmad.jp/



HARMSER P 2HEE 218 15 201260

BABSENFRIUERNST

K HFEL VK

BRI EE TR, SENOIERIEOEIMLEEZ, ET A - VTOEREGEEZHEL., 280
FrRN, A=VT KL ZADEFAEBHOLTOVET, FHF~NA =7 FL2OEREEBBEO O LE
ER

FRAR]

ASTHEE I B UIAH DB ERARICHERIAZ A D b FHERSICHEEMN SV, A2e,
AT UA A O BFEIRE R R < 223 W,

A4 15,000

L 15,000/

[(RINSE DA ]
Bic2B 05T, IHFEEOSE RN T 3K UiAS ICEERZHRZ H VT, ZEFEOE % B3HA
WS,

(REEREDZEA]
SEERITAREE & HAHE SR B 23 E R BIRE S e L & L 7o
SRS AMESRR CIABDOREANE 2B, Pl —axX—YZBRL TSV, AR, FHRHETH
FuEbELZI 0,

((R—=ILNXN—IDTEA]
HAM SR F2 D R — & == V3 http://www. jsmad.jp/ T3 TIERL 72E 0,

E=2150
JHMEZ. DMNEBRICBREVWEDbE (S0, L oo

T803—8580 JLJULMH/NEILIXERE2 — 6 — 1
JUIN B 758 LR R AR PR R 5 BN

BRESEHFENE

= LB TN N AN HE PR N mesmeames T
H ARG SR 2 RIS vl
EKN%@*&“‘%‘“E e oum_a of the :_apan_ase ognety
Tel 093—582—1131 Fax 093—582—1139 . o L
Volume 18, Mumber 2
Proceedings of the 8th International Conference
on Magnetic Applications in Dentistry

The Japanese Sccisty of Magnetic Applications in Dentistry BIERMRTS




HAH SR M 2% 15 20124F

BAESERIFESMHE Holk H1E
8 R
)
EHSEIC X 5 MR B~ D2 (48 artifact DKL BRESE) 1
+E BH
B9 F AR & 4 D Bl 76 10

WAE, Rk
BE TWET 9w F A v N OBIEHA K54 ViETE ]

BT % » F 4 v b OBESA K54 VIRE 16
e Mz
PRRAEIE AN A K514 VIEETEORSE 29
[LE[A N
Witk r 4 v F 4 v - DA 75 v b ~OHEH 28
— YEEAIRR 2 A K 5 A4 MER DR S —
EiE B
FTN7 s AL 32
KEE T, BRSNS, AHEE—, WIELH
[RE5R
MRI SR & LT F — ¥ —FWNES SRR O EXR 37
WA, BRllAar»d, @M A& % HEHE, ZHEE, 6 A
AV MHF=N=DRI Y 2= = WDKE [N KT T 52 42

SHFETE, RERAL—, dREE, HIEEKER, JOEFT, LD, MAR—EE, KK =,
s, HPEE

A v 75 v bHF =N DEEFEDEVITE T B RS 50
RORAG, MR SE, PR, KREPAEL, SRS, ERIAME, BEEEE, R B, KEAK =,
B, HPEE

A VTSV N =N=FvFr—HEREMT ¥ v F £ v O] &g EE A 57
INEEKHE, SRANEE, EHFHM, mEHERES, RARTIE

BREREmIL

BRI 2 & s 5 FREFEH RIS T 7 v F £ v R 2 IBH L7 1ER) 66
ERIETH, RoREYD, Bt Bl Gs, WG, SHEEEF, L %, MATE, KNINEG

Magno-Telescopic Crown (MT &) % W 72 fHEEAER 70

RERPAL—, TOATIFGE, MEEEE, SOR E, @A, BhaiE—, e &2, KB A=, S
H &

Witk 7 % » F 2 v b 2N U ol sa R o —7) 75
FERRL, W RE— HEERE, AAKFWwA, TERERE, FHIEE




HAH SR M 2% 15 20124F

BAESERIFESMHE Holk H1E

BEPREA

B L Y v O R ICHE 7T 7w F 4 v PHF — /= ZJGH L 22—iER 79
RE B

W7 4w F 2 v b 20 U 7o IR sa il B 1 O 184 R D %588 83
ik Fik

ReREFTESWRS

Witk 7 % » 7 # » b & MRL] &RBBMET 7 » F % ¥ MEEFHO MRI ZaRE< = 2 7L 91

HAR S SR s KeRERE R
F21DBFRUIEHFRFMKRE iR
B &4 [ Attract PP f#REIC X 25 /)~ O 111
— AHERZAL, FEOTR T HUREEIC D W T —

ERERES, EIFTE, A, SEPOASE, ORECRER, MEHLERE, WHsE, S,

M E(E

=IRCHIREREZ W ICRES M T & v F 4 v b DT 112
RET7oh, M 5T, AL, BEHEEE, fREol—, M @G, i, SHES, HBERE
MI + ¥ 4 Z Fl W 7ol M EE)IE R & WER~ A 7 1c X 2 R & O Hlig 113

AR, FMINER, FIIEGE, KNG, WG, AT
WEM 7 0 — 722 OERE MR E OB 114

JNEsErT, RO, Ok B, By, SR, Mg, AOHH, —=JF 5k
HhE(E
AL 2 0F 5 RSB ES RIBIC i 7 & v 7 4 >~ b Z I L7z 1RER 115
HOREEPD, BRI, Wgshr, B8 Ge, IS, SHERT, T %, S, MARE,
KINE®E

F—N—DREPEGBIA VI PR YT v TRICKBHNET 7w F A Y b OEEIRIGH s 116
TRy, Eiga—, duil 7, K ER, SBmilE, Bt &

T 5 v F 4 v » ZIH U el s o —fF) 117
RIS, MRS, AKRFWA, TRIES, AHIER, @R

AVT SV bPHF—N—ICBIBENTF 5 A& v a—F 4 v 7 OEBNIRGT 119

B, ERRORES, HPREE, ARErOL—, KEFTTRL, BArE—, REET, ARk — ANk oak
MR EE

A Y75 v N HF == OREEEOEVICEEY 5 7RG 120
MO, MR SE, RERE, OKERDFAL, AR, HEWIR0M, REERsL—, MBS, MEOA,
HE(E

AT I A =N=FrFr—HERERT S v 5 £ v+ OEHEREERS 121
GE ey N




HARMSER P 2HEE 218 15 201260

BAMSIERIZSMES Holk H1E

AR B X OHEENE L HEEF L O EBFIOFLTHET s v F A v 2V

A —N=F v F v —TREREE L 7 1AER 122
A b

Magno-Telescopic Crown (MT &) % FH W 72 fHEEAER 124
RE¥f 5h—

Wil 7 7 v FAVYIFE2HAVWAE IV R YA VARSI Vg v 195
HEH EE

FLRI—=TRIHET & v F A ¥ NEREICK B G EEEERE R 126
KHER, NNEZ

Witk 7 4 v F AV Z2IBH L3 — X 257 L R 3 — 7 IEEEH 2N O E G 127

1R, FEMHZ, FEE—BS, 87, KRG, FEERR, SBEE 1 haary,
FEHRRAL, AHEEE
Wtk 7 5 v F £ v b OKHWS [ JTRIEZEIT DWW T 128
— ISO B2V llE —
FERIROE, thfirlE, BEHLERE, SHFER, MR 2, NREKER, RG-S, SHBER, HPEE

F — N —fF SRR O REDS S B B & O PRI B L34 2% 129
BamsE, LR, AECRE, KA, itk SR, ReES, AR ¥ A LEKE
FEREH & e — ¥ — O RIPHARDHERF /71 S iF 4 528 130

TR W, NI 2R, EReh, RNSEE, &L, BRRNA0G, =S, FEER,
1 ERE

RERSEE SN XBHREDO A v NEE— Y v ORI 132
FEHEE, mEESE, AHK—, ANER, EEEEFSHE KRR, FEPEER, SARRICKR, G LKE
NATY) y KRl vEY .y b LYy ARV F — s —F XK 080 133
TR, Eh#ET, RAGRE, THELK, M
SERR23MERE HAMSERI a5 2 RIEESHEE S 135
SERAERE HARSERI A 1 RS EE s 136
H A sk Atz 2= 1l 138
H AT S oo 3 B i R L 138
H AR S bl o o 2 AR =l B it T ) 140
H AR SR P M R R e 141
SERY2A4E RS H AR Rl B 143
K 25-264F H AR i At B 144
HAR SR Y AEEAE 145
WERHRRIESHE T A K54 YNERD DT v — b P iiHED BRI 147
B=8 149

TS & 149



HARMSER P 2HEE 218 15 201260

y The Journal of the Japanese Society
1 _[) of Magnetic Applications in Dentistry
- Vol. 21, No. 1, 2012

l} f ,
Influence of Metal Dental Materials on MR Imaging.

— Removal and redaction of Metal Artifact — 1
Toshio Tsuchihashi

Contents

Development of metallic biomaterials with low magnetic susceptibility 10
Naoyuki Nomura, Takao Hanawa

Formulating Clinical Practice Guidelines for Magnetic Attachment Applications -~ 16
Masayuki Hideshima

Details of clinical guidelines in the Japanese Society for the Temporomandibular Joint -~ 22

Akira Nishiyama

Application of magnetic attachment for dental implant therapy
— From editorial experience of the maxillofacial prosthetic clinical guideline — -~ 28
Shogo Ozawa

Delphi technique to draw up a clinical practice guideline on magnetic attachment 32
Kan Nagao, Takaharu Goto, Yuichi Ishida, Tetsuo Ichikawa

New technique for making root coping of removable magnetic keeper as a countermeasure
for MRI 37
Yuki Abe, Mikage Hasegawa, Kazuyuki Miyata, Manabu Ishijima, Takashi Shionome,

Hiroyasu Yasuda, Tomohiko Ishigami

Influence of implant magnetic keeper screw halls on their attractive force 42
Takamitsu Iwai, Hirokazu Kumano, Yoshinori Nakamura, Kentaro Yoshihara,
Takayukt Kawaguti, Kohei Yamada, Kiichiro Okamoto, Yuzo Ohno, Yukyo Takada,

Yoshinobu Tanaka

Stress Analysis for Different Retaining Methods of Implant Keeper 50
Kensuke Hayashi, Ryo Kanbara, Yoshinori Nakamura, Yoshithiro Ohno, Takamitsu lwai,
Kazunobu Shoji, Tatsuhiko Masuda, Mizuho Sakane, Yukyo Takada, Yoshinobu Tanaka

Retentive forces and displacement of stress breaking ball attachment 57
Daisuke Ozawa, Yasunori Suzuki, Hidekazu Osada, Kentaro Kono , Chikahiro Ohkubo

A case report of a removable denture using magnetic attachments for mandibular molar

missing with a decreased occlusal vertical dimension 66
Mineyo Sone, Risa Negoro, Fumiko Okutsu, Toshiyuki Kusano, Takaaki Matsukawa,
Yumiko Toyota, Shigeru Yorichika, Kazuhiko Okamoto and Shuji Ohkawa



HARMSER P 2HEE 218 15 201260

A Case Report of Prosthesis using the Magno-Telescopic Crown 70
Hirokazu Kumano, Yoshinori Nakamura, Tatsuhiko Masuda, Mizuho Sakane,
Hiroyasu Konno, Koichi Shiraishi, Takashi Itakura, Yuzo Ohno, Yukyo Takada,

Yoshinobu Tanaka

A case report of removable gum using a magnetic attachment 75
Toshihiro Kawano, Shin-ichi Masumi, Ert Makihara, Mayumi Yagi, Ryuji Chigusa,
Masahiro Arita

A Resin Facing Cast Crown with a Keeper-Bonding between the Keeper of a Magnetic
Attachment and a Ag-Pd-Au Cast Alloy Was Used : A Case Report 79
Akio lzumida

An 18-year Follow-up of the Patient treated by Removable Partial Denture with a Magnetic
Attachment 83

Kazuo Nakamura




WERHH&RIZ & 5 MR B8 (&8 artifact DI, BREHE)
T RS
H A ERFR AT o8 Be o Bkt
Influence of Metal Dental Materials on MR Imaging.
—Removal and redaction of Metal Artifact —

Toshio Tsuchihashi
Department of Radiology, Nippon Medical Main Hospital
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MRI & Rpic, Rt OEFICH O o TV 2 BEMENEHK & B b 2 )& artifact (3 HE K <
59 5, SIS ORB OBRITIE. OB EEY) O E AL ICHE 5128 > 720, BENEALD
LIMREE 725, T DO4JE artifact (3. IREICH VLB oW WLER) 1Tk b OREEHFH I A
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Abstract

By metal artifact, around the metallic restoration of a tooth becomes no signal. In addition,
the 1mage 1s distorted. Metal artifact, the influence may vary depending on the magnetism
of the metal (magnetic susceptibility) used in the treatment. Also depends on magnetic field
and imaging parameter. Influence of metal artifact i1s proportional to the magnetic field and
magnetic susceptibility of metallic materials.

Describe the relationship between the parameter (sequence) and the metal artifact. To describe
the reduction and removal of metal artifact.

F—O—NK (Key words)

MRI (Magnetic resonance imaging)
E|T—F 777 b (Metal artifact)
EEWSET—F 7 v 7 b (Marching metal artifact)
Wy 2w F 4~ b (Magnetic attachment)

F —/N— (Keeper)
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)
5. TE &4 s artifact

a ! SE 0 Hi
b 1 GRE 0 g

(b

5—2. BW X&£Jg artifact

MRI ® 4:J& artifact DFEEFFHEZE 2 513,
BW & s v o — FRERHS OmE B L O
1 €7 &80 OREEEEEOBGREHEiEd 2
EINEBEENL D,

MRI Tld. FOV &7 244 XMNHEL W
Gy T v — FREREIGERE L 7))
VIR OBRMNT —EICE S, D),
BW Zfkistkicd 2 &4 7)) v N E L &
O, BT v 3 — FRAERIGEE 5 < 185,
Bl Z 13, matrix 73256 BW 23 +16kHz (32kHz)
TOF— % OINEREIZ 1,732X10° X256=0.008
(8ms) E75%, COBIC, BEEHT a3 - FH
RIS RE 23 2kHz/ecm &4 5, C DIREET,
D parameter A H I 5 Z &1 BW 2 £32
kHz (16kHz) 19 % &, 7— & OIERRTIZ 1
L 64x10° X 256=0.004 (4ms) &FEHici b,
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JEPE = v 3 — F ARG s A3 dkHz/cm &
55, 187 2VE0OREEFRIZ, 32kHz/
266 =126Hz & 64kHz/256=250Hz & 73 %, 5fitd
VER OB T ILB I I N U A1 13,
ZOFNOFEFFIZ 1 © 7 w20 OB
BV AR T B, TDXSIc. BW 2B
94 213 L8 artifact P ARE 1 5,

BW 3. 1 E7 240 O REEE D P Z R E
9 % parameter Th D, £JF artifact, 7 I &
Vv 7 b artifact BL T SNR i K& < BfR L.
MRI @ & 12 % % EHE 7S parameter TH 5,
BW i, #EEICK > TZORRAFENELD
FOV 70 ® BW & L TERT HHEL, £
btz D BW ELTERRTHZEEND 5,
T, BEICL->TRI—F-DERICHRETE
Wl kbbb,

SE#B XU GRE D BW OEFE IS E)F
artifact DZ/LZX 6 IT/Rd, BW DA ZZH L
72E . BW Dkariiic s 3 12 &4 )8 artifact
MREL 185,

(@)

+ 15.63kHz

+ 7.81kHz +3.91kHz

6. BW &4 J& artifact
a:SEFoHIE (TR 8L U TE IT—E)
b : GRE o tix (TR 8L U TE 3—%E)

5 — 3. FOV r£J§ artifact

MRI 4. FOV OZH ZREEH T v a—F
FERI SRS 2 & LT 5 HEEE . BW 221k
BHEND B BT v a— ¥ ERS R
AT B TR, FOV 2/ 5 & B
T v a3 — FREFEES S HInE L BW i
ZALD 130 BW ICEALD IR WA, €8 artifact
W3hal s, Pl % FOV Tlmm 7
2 IVDKRE X TI50Hz ¥ 7 £V O RSO
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Hilc, 450Hz, €27 VDXL aEULBE 3 Y
LLDFNEE D, TOHE. ALOKRKESTI
mTh b, Bk v a— FHEEREEO Mm%
2fEIC LT FOV 21 /21 LicgGhi. 7 kL
20 ORI 50, Lichi-> T, 3
E7vLOFNREELCTHED, 1E7 2LDOKR
EEF0.5mm 7 IVITIE > TV A7z, HE
o B E1.5m & FKT B, o 0. BB
Hx v a— FRHERESEE 2R LT FOV %
fahd b &, &fE artifact B/NE <785 (K7 b)o
T FOV 280K d 25613, BEH v a—F
RIS EE 255< LB TR o R0wWo T,
KiFETIE4E artifact K& 85, —FH. BW
DEALIC K TR FBE T v 3 — F AR
WG Ic 2L v, BW 2Z& b9 % 25,
FOV O K& S icBfr7s < (FOV Z#E/hL T bk
KLTH) @& artifact icZ kv (K Te)s

FOV Z#i/Nd 25603, BW Skigific /s 5,
Bz FOV%I/Z g5 EBWMRL 21
B 172 ORFERwHES 121278
5o LIchi->T. &J& artifact D EHPH (3 &
J RV TIE 2155, L LKL, FOV
M1,/ 21 >TWBEVSTEIFET S A
X%l/2nﬁcfhékb\@@LT@$E
artifact O K & @& 20, FOV 240K
L7ZGEbRERICEZ 5 2 & TE. £JF artifact
DRE SITEALBIE 0,

7. FOV &4 Jg artifact
a:FOV=20x20cm JLAKER

b : FOV=10X10cm [ERHLIGHEE A 2 5
c i FOV=10x10ecm BW %1 /2

5 — 4. Matrix X £[8 artifact

Matrix 22 #H 3 5 HiEI3 280 H D, HEEIC
Ko THL 2, K8 ITRdHE A Tld. matrix
2567 55121 b9 5 & BW 28 2 f5ic 75 %,
COREISEGE TR BT v 3 — RS
DS BW & ORAR» 5 2 512785, T D8
B BW 22 5127 > TE 7 VB 2 {51275 %

HiEE 215
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b, 7 w0 ORI Z LA IS W,
L7chi-> T, @& artifact BT 2 7 &
BRECTHZ, LPLEXEL, EZ7ELHAX
M1 21kl TwWa iz, &8 artifact &
NS 185, —. & B Tld matrix %2567
5512122 b L Td BW ITZE LAV, Lichi-
T HImsh 5 [l = v a3 — F EREE o5
BT OB WIREETE 2 2L A4 X512
2135, CTOHAR. BW E L TE 7 £V Eh
QRECIE ATz, B 20 0BG 1
2T B, LIzhi> T, &)@ artifact 22
THET vIVEIT 25T EN, 7 vy A
A1/ 21T >TWVWB Y, 4JF artifact ©
RE SICE M0,

512 X 512

256 X 256

Pt -

8. matrix & 4J& artifact

TEE A D BW 22 55, B T v o — N RS
HE S 2 15,

WiE B BW, = v a3 — FHEF RS I

ZAb1s Lo

5—5. AiRHMIVI—RELTMEIYI—

K & DREF%

& J& artifact & T v 3 — F B X OAAHHE
T v a— FOBRIE. BT v a— FhRICE
J& artifact WRE<CENEY (K 9a), TN
[ = v a3 — F ARG R I ] A
v a3 — F RGN, 2R E Lo B
ENBTEICEABRLTVEY, REEKRICEZ S
nTws, EPLIC & %48 artifact (. f7tH =
vya—FAEICKRECENS (KIb), T
EPI o5&, MifHT v 3 — FH ol % die
FHCTEHINS 2 7c, T IRE L /M5,
— . BT v a— N RIERITETS S RS
Oz T 557, Lichi-> T, Mz v
I — FRERS R & A = v 3 — F FERE
S OB RA, SE % GRE @& wilzd 5 C



&75)‘?/5

4 )& artifact /J)j( =<

LTWwa ",
B2 gan

A=

H AT S Bk

ERCRAENES

(R 7

EE

I} {5

7 — ZIERRRICHIIMS 1 2 i~ >~ 2 — KA
FHIS B & OAIH © > 2 — N RS O R

BAfRd %,
&R L

ERAC RN

e K& EN S

1 E7 240 O EE
1 7 22D ORGSR O

X 9.

fifz >3 =k,

& artifact
— M v 3 — KA

a . EPI
b : SE 7k
EPI T

FAIFH T > 3 = FAmE)

EkH Ty a— KR ES

HBPRE5-
TV, —Jj, SEFETHRHAEKT v 3 - FHREIC
HEPRECL-TV S,
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6. ERADEEMEICELS artifact
6 — 1. ERAZEMH

&)@ artifact D K& S 2 L 2l FHH &8
ME (B8 2R 1IORT, IhoofT, A%
m4 (&64). & Y5 Vv o648, REEE
LT 2L L Tld. 28 artifact
FIEEAERD D 5 1o, WALRZEITIET 1T HUR
2 EPI TH I NICLE artifact 2380 208, 2
Wric KB XFEIRVWEEZOND, —H. =
TIWe 7O GBI « 7 ors543
EPI T4 /8 artifact D8N K& Enc (X
100, Thid. Mtz rndeETcd sk, aN
W, = TUBEEINTVEILDTHS, L
LA 6, EPI LIS Ok TRZRNT R E 753
EIZTWEZEZ 5N 5,

R HSREMENC & 5 £ artifact
I IFFES
fE cNF VY LGS

:—//711/ A= NS
e : = A V0 NI/ A= VAE S8

# 1. @JF artifact OB L 72 ik H @@k
&-SIFTTEE Au=68% Pt=5% Pb=2% Ag=9.2% Cu=15% | Others=0.8%
&R NTVVLER Au=12% Ag=46% Pb=20% Cu=20% | Others=2%
REa Ag=67.5% Zn=15% Sn=16.5% | Others=1%

=y rasg e Ni=67.3% Mo=5.1% Al=7.4% Cr=18.1% |Others=2.1%
ajLh-ruisdé Co0=63% Cr=29.5% Mo=5% Others=2.5%

TeNH LG4 Hg=50% Ag=29.8% | Sn=13.8% Cu=6.5% Al=0.05%

AT Tk Ti=99.9%

LTOGEe%Z. B9, &S 10md ST U T Hg
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6—2. BEPIYFAUL

Witk 7 5 v F 4 v MiT & % &)@ artifact O
BAEKINTRT, EERICAE LXRGEE5+—
N— 3, HEBHAD 7 o A2 F v L ZBIAME
nNTwaicd, EFITKELLE artifact D3FE
H34 %, SEiE® GREZEICBWTE F —v—Jf
WIT K& 348 artifact W49 5, EPI T,
ILEIFIC D T » TRBENEN, SRR &8k
BRI TAREELRD 5,

X1, W7 5 v F £ v s DR

SE #:. &# SE 5. GRE #:8 & U EPID Hig
(EPI L4k iz TR. TE. BW 7% & 052
@3EH@\*%%KE%T@ﬁLTm6ﬁ@%
— L v 3 — AR
a . SE &k
b : & SE
¢: GRE %
d: EPI

7. &I artifact DK - MFHIFHE
7—1. SEi& (&& SE &)

SE i B 5 48 artifact (&, BW % Ll
ICRIET 5 C & TREEHI 2T 5 C &3]k
ThHb, TE ORfEd. X5 TRLIK SRR
MILVWELDL» S, BW OILwEHAALZ. ©F
artifact I ERNRAITH 503, SNR 2K
TEH5EVHMELbH L, LrLENS, SNR
BB 2 & DD 7 — ¥ Ok %
BINe 22 ETHS ZENTE S,

i SE k& SEET. 254 2E, BW &0
WGS9 X Cla—Ic L&k, )8 artifact
K REBEMAGTY (K12), L LS, 2
B LB, TR BLUER) TE #8 SE # &[4
UTb. m SE T metal artifact 23/h& <72
52 LERBTLZEDNH D, TG, S SE
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IR RERICE DR L180° pulse #HINT %
fod BW Z LI sE L T b 2 R &
FZ oMb, @ SE T & b &g artifact 23K
R LicoTiFmd. L ETH BW AL FEIC
WolzlElTLBEDTH 5,

X|12. SE #:& &k SE 0 s

a . EED SE &

b : & SE i

BW Z iz 72356, @il SE o ES

BAfR75 < . )8 artifact OFEHEPHIZ[E U TH 3,

* ETL i

7—2. GRE&E

GRE 28 5 48 artifact (2. BW QL
W& TE ORI T R8P 2 (X4 5 Z & 8]
BETH b, L LB o, TE O dEE a3 »
bo R POHIBRNSE SIS, . TEMWEES
% 7 & (flow compensation 7% &) O f#HH H3
HR x5,

7—3. EPI

EPL I 1) % &8 artifact &, 1 BlDO I
X9 57—y LR 2 G 5 & & TR
R T B T EDARETH B, T — ¥ IR %
FofEd 511E, shot BN, matrix O,
fitH= v a3 — FAMO FOV Offi/h 8 £ O parallel
MRI OFHNBZEF 5N 5,

shot B OIEINIE. B OB L O n/2
artifact I3 2 RIEEED & 5, Matrix DK
S ZERDEEDIR N d 5, Mz v a—F
Hied FOV fE/ME. SNR DI B L U v ik
L artifact S FHE 9 5 A[HEH: A3 H 5, parallel
MRI OFJHIE. SNR DI M B X THroE L o
D U artifact 23¥H49 2 Rt b 5,

EPI ®#x{% parameter & 4 /& artifact @ B %
ZX1312/89d . EPLICH I % &8 artifact O]l
Hilid. BW ZAmisiciE L CES 28K Ly 77—
& IR FEFE] & FE i 9 5 i 18 parameter O % E D3
HETH D, 2L, EPI ZZER SO I H
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BWALRDZITE VT b EREADFAET 2 RE
HiETh B, MEHAEBEALET 285513, &E
parameter @ T.RIT X % 4 )& artifact O I
WBIEAD S 2HEHHETH 5, = SE £ & EPI
DB EX14T/RT s CIENIT SRR S L
BOWEATH, BIREOZEROMETHBRIIES
WHRELTVWE (K14b), SRR IFET 5
& parameter D LZ1T > T & 2JF artifact
DT EE L W (K140,

ES « FOV(PE) * Matrix
SENSE

=AB, *

X13. FE?]E;I D8 parameter DINTE & 4 JE artifact
DE%

&g artlfact @Tfﬂﬁ?lJ B BW DR b IC &
matrix @?)EE/}‘%S X ¢ parallel MRI ® redaction
factor DN DH 5, L LENS, EREMED
N RALRDFEIT X > THHBEAFAET 5120,
%ﬁﬁ’%ﬁ-‘ﬁiﬁﬁﬁ“ L6 D 4)E artifact {HENT R

Nd 5B,

(a) (b) ()

X14. EPI ®4J& artifact

a mEndk SE i

b : EPI

¢ . EPI (OPEWNIC&ER)
S SE izl EPI T3

% (b &%HD, EIH*I’\] RN H HGE. Wi

parameter % i 1IC&ZE L CHIEWITKNZ L LS

artifact 8B SNtz (¢ f REA),

W DENEEE TH

7 — 4. HEEMERE artifact

1 (b)iT/R L 7ot B4 & artifact (. SE
7% GRE i#:8 & ' EPI ® 4 )& artifact (&5
TRMHET 2 ENAREETH L, COBRE
artifact (3. SEEGHEARIC & 2 OB R D2 LHs

FEFRNTH 20 DENITHAAES B F =¥ =18 L
D FRIEVER D BT £ 0 R H 78 1535 D ZEA LSS

. T OFEHR, @ﬁﬁ?fﬁkﬁ‘ﬁ&@/\ﬂ%ﬂ(ﬁﬁﬁﬁ“ﬂ
5o T DT NGRS D R Z 4 Z{LiE D
HEFEEHEFECITED, TDRX T4 RICEES
DS - TlHEN 4R artifact & LTHN S5,
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Vit iﬁ‘@é)ﬁ artifact OIHIE. SE i (&
%) 1IcB81 %590° RF pulse £180° RF pulse D
@ﬁ’%ﬁ%?éb@ﬁg%xz 5T DERIC
g E»SIEET L ENARETH HY, 90°
RF pulse &180° RF pulse HINNEE O 7 5} i 5
(2 74 2RI MEREE) BMEEZEZ 5 LI
£ 0 EEMSE artifact 2 #1H] U 72 #4& 2 [X]15
(N NE I

(@ (b)

.15 W28 artifact

L EME S Ol EN4)E artifact (RHD)
b P SE #™90° RF pulse &180° RF pulse N

DEFMEIGHE AZLTE I 5 2 L1k D artifact

A SEA T REE

8. BHMEPHIYF AL NIXNTBIRERIZTD
FLEEVN

Witk 5 v F 2 v b 2HEELTWDEEN
MRI &% 2 IRWESEEIML TV %, @il 7T
Yy FAYIEMBHLTVAEEWS Z LT TH
Bahkicm s =250 W, ENTEY
SINTOVARET v F 4~ ME, F|HEITT 7 % v
NAEH L. SRS — v — ENRE N B
EOEHEINTWE, DD, MEHTHIC<
T Xy NBREEINTVWAEREZ/NAEIE. &fF
artifact DFAEZH B DD, HLICHREAFET
bHbo, LIpLEBG, WHET ¥ v F 2 v b OIEH
DREFIGICIETE IS ED > TWIsh - 2 b, iR
HICHADPHEDIAEN TV DS EDHE - RIS
o, BEEZTIELTVWAESbHE LS TH B,
— 5T, MBS TRIEELIERICE SO TR
ARTLTCORICHHOT, Wilk7 5 v F £ v b
OWEIME NPT 2 MR EN DI 0, <=
T xy FPEEINTVEERKEZ/ALIITE NN
Hod, WENIHE T L. LRI & 3FE O IRAE
MBEILLEEDFAND 5, FEERICHEHEATH
%F == MRIRETHNS &0 D HH b F
HELTWwAY,



SRR T H B F — =~ DO S [ ]2 IEH
K E WV, WGAELS—FROA v b ) — ADR
MTEDEER—FRRVEEZ ONBE, LLTE
Mo, ZFDEEINS VI DERS /) iEHh T h
THO, FEENBL->D LTOIIERHEICIE S C
LRRBWEEZ B, F——ITld, WERG L
M, M2 ITE B NDMb 5B, TD v,
FHEIS L TR b RE < BB, IS & Tl
BRERE BN >TVWBE I &iTH b, TO b
WL, BEARIBEDS BGE1TIEF —/¥—
DEpE, HHR (BER) c8l (7% v 1)
& F —ox— DRI s RS T A 3 2 Al REME (E
BETEM WV, TOEBICLD, =7 % v b
HEINTLEHRE N L TRBEZIET LI,
b o3, WK T T 20TRBVWNEER
TW3,

9. BHHYIC

#J& artifact O B#HIPH I3, SE 7 (5 SE
%) % GRE 7T parameter 2&# L /o & 1T,
JEE = v 3 — ¥ RIS 23 < BHInE
5ELT B, o, MBS EICERS T BW &
[EA B LICERET B C ENEETH S, S 51T,
GRE 73 TE ©%iff. EPL T3 shot ZDHEI,
matrix O, (= v a3 — FHRO FOV @
fE/NB £ O parallel MRI OF|H T A]RE T &
%o EPL 3. 2K EKDEN AR ICE - T
bREBEBEADAET B, Lich-> T, sl
VERDEES 5 & BW O &g b parameter
DTRZIT->Th, @& artifact D528 % 1
452 ERBELVEANE L,

WEVE4E artifact 3. SE # (& SE )
THAT 5 Frk 12 &8 artifact Th 525, 90°
RF pulse &£180° RFpulse DEREAZEZZ 5 Z &
KR OFTERICEG EP SRETEIENTE S,

MRI (. FEF TR OS2 H O Tl 2 ek
T 570, KNA v 75 v MR PO REELSL
BTHb, =2 A =N ANLHNEKLE MRI
MRS IS A v 7o v P IEEINTVAEED
MEZMITT 5 & FHEHITH > TRE S0,
LA LA o, MEZETL T ORI VEAIT,
IEMESIERA IR WETREZ T LS WISk
BN S0,

E=g
(10
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Development of metallic biomaterials with low magnetic susceptibility
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SRS B2 WEMRD 13, iR 2 D BIEAARe AR B WA Hﬁﬂiéﬂéiﬁm Wrik o
—DTh b, Lo LEEPERNICHEAET 2RI MRIGHRICT —F 7 » 7 b SJEERE 1, 2Wnic k&
Etod, W LAED MRIICBWT T —F 7 7 7 s D ERIEd 51 \ﬁﬁﬁﬁém1m5
HEEHESRE XD bRVHLREZG T 2B 2T 2 068035 5, 2&%‘%’?’66;(\ BRI
EFFH D OLFE, TNE TIHED TE KRN Y L3 =9 A4 2OBRITO VTN T B

Abstract

Magnetic resonance imaging (MRI) is widely used as an important diagnostics, especially for
dentistry, orthopedics, and brain surgery. However, when metals are implanted into the human
body, metallic implants causes artifacts in the image, preventing exact diagnosis. In order to
decrease artifact in MRI, utilizing higher magnetic field, metallic biomaterials with low
magnetic susceptibility should be developed. In this article, strategy for lowering magnetic
susceptibility of lowering was described and the development of Zr-based alloys was introduced.

F—20—NK (Key words)
T S L S 1] {52 1 (MRD)
T—F 777k (artifact)
WA b=k (magnetic susceptibility)
ia=v riE4 (Zr-based alloy)
iELT5Y (phase constitution)
[FU&IC 5 MRI DEMKIWHHRTCr y 7 THO. 2141

IS E G2 W (MRD BIHMRBEBTHRE  OKREZRKECGIEEEL TV b, AT, HEHE
MRS WS & [EROMHEESE o5 C FELABEMASE T TVWE Y, —H. WRAA v 7
EL AV TR MDBEENENTVE T ED G, v, ANTREfI. 27 v Fa2ED Ed 34 EE
BIEARRIMAE RtaisR c A& & 14 v7S5 Y NOHKICE T ZEHMLELEINE
LTLSHWONRTWS, K1TICALI0AY kT, EREEERB T2 ATHME L LT
12 ® MRI ZREGH OB A RT, FoEICE  MEAAREBELEEL->TVE, —h, KNICE
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XA SN TV B EBEFITHT 5 MRI 2W 1348
=EENTVWE, INiE. 27 v L 2l, Co-Cr
GeFOLEIT MRI 2/ 4 2 B o @i s &
OB FicB LT, BECHEE, mEho
T—=F 7577 NHEUBRJEEHNSH 572D TH 5,
Fic MRI e ET 27 —F7 77 M3, A
Y75 v NI ONEES E 72 (SR O MRRAM T
EHERZHc e 52 2 T ERRIEE 75 > TV
5, KfaTid. 7—F 777 s EBiIET AHD
KRIE A S OBIRICES 2 YT, FICEE LN
NETIKED TV S Zr LR ALIC >V T
BNds, (K1)

50

BE

40 L

30 +

FTARSUR

MRIEZRE S (ADO10085 AH1=Y)

1. AM10075 AZ72 b © MRI & E B OHER"

MRI P—F 7720 N ZDXIER
MRI . 9 2 EHISH T2+ + F 2S5EH
W MBS Uy ERPNICIEAE S B KRR T S
SALEES 2R E S THIEILT 3 5ETH B,
IKBIE TR OEEBEEREDXEE 50 HEERN
DHFRZHE 4 25 C E25a[E & 785, MRI #&f%
DBRITIE RSN THIEIG P —Th 5 T &
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DBREEENE, 1 V75V N FEOEBHIENIC
FAET 255103, £ESFIGIC L D ks .
IR A AL 5, T OFER, K
RIE TR OIEE A2 Z/bs . MR #E{Hh
ICRIEBPEABELTLES, K2IZT—F7 7
7 b OWERT, WG ESEREOET RIS
XL THATTH 50 HFRDRE SITHINT 5 2E
(E£E 3 mm, £ 25mm) ZFEREEHIICHEA L1.5T
DOHIMES I TRl %2175 & BRI E
EHOOMEEARN S, o RBAKROEEDOE
KB L OERDOIREELE 2 RIS ZEBRTHD., FF
CEBEOEVWILRICKERT 2 L6, Thi
WALERT —F 7 77 L EFFATVS, (X2)
MRI DSEGIRIGH S N 72 D 13 1980FEtH E s %
P, 19854FIT id. WEHOHLERL T —F 7 7 7 +
IS T 5 L ofEN I TV S, 19804F
% oE5mED S,/N Ha Eo/owic MRI
2% v F OESL (10T LIE) 2EEE &0,
NIRRT —F 7 7 7 MIHNCBES 2 W5
MENBE X DT -7, Matsuura 7 13,
T —F 7 7 7 b OFAEPH & A LRI O W TR
WALRPBBENEHE E T —F 7 7 7 b o/hEnC
&L HMBES B REL BBILO>NTT—F 7 7 7
POSHERT B EAB ST Lc, MRI DM
3 2 EIINRES e hnEmn b v . BB T3
TTICETEL TV, kst VwEY) = —
PEIIv I REMFHITEIETT—F T2 b
ZnlEEd 3 T L IIAJRETH B A5, M « s &
DIJFEFEMEOBS D 6, 2 OEREH 73
1 Z2TREBMEIOFEHBNETH 2, T18bE
BiAtR 7 —F 7 » 7 b 2T 2 SEME OB
1T, BRE SRS b IS, Wbk E T B
TEMREHREEL B,

X 2.

SRR ET BWALE T —F 7 7 7 b
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X 3. EBIHEMEBIROMEEX () FREEAR & BRI X
B-7Zr/w-7Zr). (c) HHEMHAKR & AR X

Dl ) :

(ERE MM DOBEFIEE

B 3 IR AR B o E S E2 R, (a)
EEBEVE R & AR %2 &4 b3 5 2 &Ik 0k
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Abstract

The Japanese Society of Magnetic Applications in Dentistry (JSMAD) has established a dental
care council that has examined the clinical practice guidelines (CPGs) as they relate to
magnetic applications in dentistry. The council developed a questionnaire survey dealing with
the subject of magnetic attachments and distributed it to the members and clinicians in order
to analyze the clinical questions(CQs) that they had. A total of 147 CQs were collected and
CQs were classified into 5 categories: Applications to implants (Implant), Comparison of MA
among other retainers with individual type of defect (Defects), Comparison of MA among
other retainers with individual type of occlusion or with periodontal disease (Occlusion/
Periodontics), Arrangement with regard to dentition or configuration of MA (Arrange/Form)
and Management of MAs or others (Manage/etc.). As a result a total of 14 typical CQs;
Implant, 4; Defects, 3; Occlusion/ Periodontics, 3; Arrange/Form, 2; Manage/etc. 2 were
selected and were asked the related departments to formulate CPGs according to the GRADE
system. However, 1t 1s difficult to search enough related evidence-based articles for some of
the CQs. So a symposium titled "Formulating Clinical Practice Guidelines for Magnetic
Attachment Applications” were held at the 21th annual meeting of JSMAD and lectures about
collecting and analyzing evidences and covering less evidences by questionnalre survey to
multiple expert clinicians such as Delphi Method were delivered. Participants were well informed
and discussed in order to exploit characteristics of JSMAD in the CPGs.

F—O—NK (Key words)
21 K54 >~ (Clinical Practice Guidelines) PR Eoo%E]  (Clinical Question)
7 v —1rHME  (Questionnaire Survey) FIV7 7 A4 (Delphi Method)

GRADE ¥ z2 7 4 (System of Grading of Recommendations Assessment, Development and Evaluation)
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Details of clinical guidelines in the Japanese Society for the Temporomandibular Joint
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Abstract

Clinical guidelines are systematically developed to assist practitioners and patients with
appropriate healthcare for specific clinical circumstances; furthermore, these guidelines are a
tool to help establish evidence based medicine. One of the many systems used to generate
clinical guidelines 1s the Grades of Recommendation Assessment, Development and Evaluation
(GRADE) system. The GRADE system was developed by the GRADE Working Group, which
was formed in 2000. This system characteristically rates the quality of evidence and grades
the strength of recommendations. The Japanese Society for the Temporomandibular Joint
formulated clinical guidelines for temporomandibular disorders in 2010 and 2011; these were
the first clinical guidelines created using the GRADE system in Japan. In this article, I
introduce an outline of the GRADE system and the process used by the Japanese Society for
the Temporomandibular Joint for creating clinical guidelines for temporomandibular disorders.
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Application of magnetic attachment for dental implant therapy

— From editorial experience of the maxillofacial prosthetic clinical guideline —
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Abstract

This article describes a method of editing the clinical guideline and summarizing published
evidences, according to my experience of editing the clinical guideline for maxillofacial
prosthetic treatment. Application of implants to the maxillofacial prosthetics is supported by
several articles with lower evidence level. However, considering clinical experts' experiences,
the recommendation level tends to increase. The magnetic attachment for implant overdenture
was studied by European countries but still not fully evaluated. Therefore, domestic clinical
study for Japanese magnetic attachments should be required.

F—20—NK (Key words)
LHA N4 v (Clinical Guideline) Witk 7 4 » # 2 v+ (Magnetic Attachment)
£ V75 Vb (Implant) IEF YA LN (Evidence level)
I. FUSIC AELTHEEI hoESNTVE Y, L L,

1 75 v MR KIS R OR 121875k FO—BITHBEE—LT I v F AL FPN—%
L LTSN, BED S b EVIlEEIE S . ATDT Yy FAY DL, RS EEIC
ZOMINEIPH IR L TV B, A v 7T v b Z2A  KAMFEEE L OISV TiE, T EF v AN
ML EO e L LTl 258, &RlE KIEZFDEFOZE N,

A V7SV bNEEIETET Y v F AV NBREE ARz y v E VY L0#ETH AWK ERSE
AWM, TORTHMT ¥ v F 4~ b OEH I HAKI4 vOFEEIZHF IO HAICO>VT

STEN
Y



FE O DB A F 54 v OVERICE
o RO, BEAANIA v EFEDIR
IOV THET B E &b, WitkT 5 v F 4 v

FDA VTS Y PO OWT, XEIEE
i1 bDTH B,

YR RS A N 54 v P 3. HAMRHE
AT B0 7 o Y 2 7 N HFFEICER
RanicGRETH 2. [ OOBEICEB T 5 SHEA A
BIGROBURDIT E2WH A F 54 v OFERL Y
RO WTHRE S i, SIS HEIE. T
SHSHIEVEIES 0 BF IO I IcB VLT, E
IR TR TEIE I & - TRl L 72 S R
DRIBICK G BiEEETH S, L, INET
(32T & 0 TR O BAIEREH © / 8 515 -
TBD, FERELTCOM—RAEER > TV -
too EHEIHET AZRFLITBVTH, ZES1E
FA VO OENTVWEHERbHD, TOREFIC
BUIRBEAA K54 v A&, HAMBGERE.
HARDPEA R, HASIERIMRE 2030 L
TR B2 T & &1 - 72,

I. 5 &

T IIEYIC. HABHmME a2 hiicy —
FUTITN=TRFEEL, BB N4 D
DD, 7Y =HhVr T ZFa v (CQ) Difitx
fT->76 CQE Minds (FE#EERY —ER &V
g =) OFITT BN A K54 VIERDF5]
&V 25#FIc, PICO BRIl -» TR s v e,
PICO & 3. Patient (ED X5 EHFHRIT) .
Intervention (E DFEIBEEZIT > 2 5 ).
Comparison (7REEZ{TH R WEGITL~XT),
Outcome (ENFEFFERNES D) LV HIERX
It -> T CQ ZMd 27k Th 5, TDR.
SHoffit s i CQ @ TEENERNZ >3 TX
R ZR AT 720 ARICE->TE v b LIRS
HITHDIAAT, T—F v I —F A vN—k
z o1 T L ME bDekZElk L 7co 1
BRI, HRYL BT A v WFEhERR . X
REH. NMAGE FHEEB. #R. fmico v
T, TN ZnOIEEMIcE Ev o b,

IR NG 2 L. T h T hoisEs o
HFoNAEREFMT 2Mic, HEwmXOTET
YALNNWEZEBLSHE LI, TOTET VR
NIWVEED FHA ik, 6>20h 573 &

E=g
(10

2% 15 20124

—ODH T AT ITNITL>TTODDLXIVITHEA

INTVW3B, T LTEDIEF VALV D,
CQ DIREOHEEREWZEA LT 5 (1),

#£1. TEFVR L)L E MINDS HERERE

IEFALNIEMindsiERE

Grade A
RULVEZRRAHY,
T3R<EDOND.
Grade B
HEMRLABY, 175
FEEOHLND.

Grade C1
FIELRRBIEA VA, 17
SESICESHLND.
Grade C2 #ZRRIH 7L,
ThREVNESIZEHLNS.
Grade D EER#HH D

R TRTAVIVE 21— A3
TFHIDRIZED
1D EDSUS LML EEEEAER
[2&%
o I:3ESUA LIELLEGERERIC KD
o Wa: S HTEZFERE (Q7R— R
®)zkB
« Wh: D HrEFHIAE GEHIx BB
%, HEHR) (LD
o V:EBMARE GEFIERECT—
=X 2&B
BETHICEOHEL, B
BRVEMARBEANDERICLS

3
- VI
E3

THRRSIEN A K54 v T, 198950 5
2008 EF TITHES N ELRIT, HAED
T L TR D IS T T2 DA v — %
b A b (BEREE Web) 2R L. JE3icxt L
i PubMed ® 7 — % N — 2 AFEH L T ik~
156#m D X & bae L 7o, #EREIC > W TR, —
NSRS & IR HEREIE 2R E L T s 515856
NI EFvy2LvE | BEIRIEERZ bk L
fo#s CQITHE T 2 iR I HEREE 2 2 T L 7cs
AEclRzohro, 475 v MCBEL 12
CQITDWVT, G Libik & HEXE B K O HELEE
I L1

AEDOWKEREZEAT A K54 v TR, 148D
CQMBEIRs NIz, ZOhs [4 v 75 v b A —
N=FVF o =NOWMHET 7 v F 2+ (MA)
O E, hEEL D FYr] & T LA v 7
SYNE=N=FVF =D MA OEHIZ.
TEE D BB IV DZHD CQIZHWVT,
WHHE RS N 54 v EREBIC. Key
Word Zi%7E L TXERER 21T\, & bibekz
FEDTTRANT I b TF—TIVELER LT, F 1.
BT RS54 VOREITH 0, SHhOMEC
DVWTHEEL 1,

Il. BREKIVEE
PHHS A A K54 YTl X DT EF Y
Z LNV 6iG 5N BHEVEE & —IRIERIZ & L 7c

M ANEEEIT - 1R E D CQ HESERE CL 179

29



B AR S A 2

CEEEZEELTHEVL] WV Fg0HERE L N
SRS NI, L LEBOEREE T, SGkT
RSN AHEREE L SRR PERE I N DD
HBHERT — 51tk b, CQ DHEREENSHREAL
LT BTEMTFEHENE, TNH6DT EAEEE
LTy —KIERERE TN A CHRAKHEIE 2250 L
CQIT L TX W HENBHIEZITH) T L&
foo THUTK D, —IKHEEEE Clo CQITDWVW T,
REHESE B [T Lo v on s | R
MOFFEEIN S CQBEL B ote, (FK2) /o,
SRR 2K 3 ITRT s B4 K54 VT’
SHHMSEEICBVWT, 4 v 75 v b D@
HREEEDREICENTH B T EARENTV S,

K2, A v75 v BT 5 CQ &HEREES

A TS5MZBET5CQ
~ outcome

intervention

AoTFSULER  CUB

Patient

LEERIBE

s T L LY EESE Y = =515

TEEREE AVFS5oraE B/ B
FHITBUT

BAHRARBRDOITSVMFH C1/ B

IEF—tE+IUT5UMEE B/ B

EERIAE

FIZBWT  mstmamenoI5ohEH C1/ B

%£3. WisLibso—pl
fEE Lk —

24k JL 1 The Use of Implant-Supported Prostheses in the Functional and
Psychosocial Rehabilitationof Tumor Patients

[Z &4 | Muller F, Schadler M, Wahlmann U, Newton JP

44554, %, HlIntJ Prosthodont, 2004 ;17: 512-517

TTETUALAILIND. 2iTEFHHR GEGIXRR, EEHRE) L5

TBMIMV TSV RRICR2ERNEBLZEL TREZFDDEHLSIAYNEE
R HRBREERERIC OV THERTS.

TR T Y 12 | LLEERER AR

I3t R B E 1664 (1985F A 1997 E DB DEDUIBRIEUICA T2 MERR)
P NIESPE M 3|

IEHBER 11> TS DEDHE (T r—HAE)
THER IS D ERLSNLEE L, 2 TOEHITI1%EATHDEDKFTH
ofz. LOLChEOEEE, TLICHETIILFTEGD o TOBE
, BEREE, MAHARICETHREE, EFLmTICREEELEZ. BW
RTHo=0IF, NEROWE, HFOEE, BEDOEIES
THER I REEE XAV TSV M RE T A METE LD o1, T [
B RELRRICLDIU RN ENSORBT S ECHFEL-.

%70, WKHERIZET A K54 v CQITHL
T. [magnet] & [implant|. [overdenture]\
[outcome] D 4 DD key word Z#&% T PubMed
MRZEIT-7cE AL ZET AT UARTH -
oo LrLZodicid, E3HETHHO MA O

2% 15 20124

BICBAd AR Y72 58 o 12y TDHMS
TEF VR LNURHIEREWE b5 35X
IZOWT, T7RA 527 b5 — 7 IWAEIERL 72,
INSOMFIFV TN & AN HENTHD B %Xt
RiT, 2KDA v 5 v P AEHAL, A —/"N=F
VF o —AREWELI D TH o Foo MERREE &L
THVET & v F A Y POMIT/N=T & v F XV b
FHEBER—LVT Yy F A AL TR
LTwaZEbuHEIHETh -7 (Kd),

=4, TTALVI 7 FTF—TILO—

TIRNSII T

S0 BEH B Ew (ORT

FERERHE, 2KO(T
SUMN=A—/S—F .
Fa—, R—pErizm TAARE
BT HYF A

2ED AT 5V M3EE FRAER
DT EYFAIR(S—,  BEAVAS,

retained mandibular 4 B =B
implant overdentures: a 4 R—, T Hvh) BARE N
I

THRMEFEI2EDI
FIUMNIBBREOT Sy BEHRLE
FAIR A=, B—)b, TEARTE

TFH637 5%
i o)

Ellis 5 OWfRIcENniE, 1 v 75 bt —
N=F U F p — EE ORMIRFEwR I, £T
D7 Y A ADIHH THEREICEHVFHMIZ25Z 7o &
WMELTVE, HICHFFEEEICHER LR -7
gy F AV MiE, MAITHA~GEREE, ZEE,
RAS S THEICEH VI 22 TWhic, L.
Z DMDIAHE T didtmtE. RBE. POl R
CIERSREIRRE T B ZEN S 5 7o, T OWIETIR
FEEOT & v F 2 v 2REE, REFNIC1IAD
R—=VT 8w F AV, b5ADWAST A T AER
Lo ZHEDIE S DAz Z S m 8 d 0. WA
B AZERE IPUEM P, FERRTEE ML L Thi
ZEDHEER s NI, — . Naert 57 (d/x—4 4
T AR=VT Iy FA Y NBROWET 5 v F £
Y hDOEINCHI A VTSV N A== F T —
DR\ EBEE L, 3 EHOMEFREEE % I L 7o
HEHEEZ{T-oTW53, ThITk B &, Tk 5 4F
PR Icik bR NS > 1cD3/X—=5 47T
1240g. I BIEL>7cDRF~ T % v N 54T T
110g THotco 7 %y FEXR=NVIALATDT
Z oy FA VM, WMADHEEPL OV v 7 DR
LEOLGPHENZ - o EMEL TV S, ik



A& LT, e, REELEE TRFERROFE
MTdH - ten, HFFERAS S TIE MA NG
BIED - oo SOICHIAEMHEL 2 EBE .
TRAEZLECHEN B D > EELTWS, Ll

NSO RTHEHI N MABHASD H D
TR LS B I1eiE & LT 2848
DO MAZFEHLI, r—RXI vy hao—IVR Y T4
FINF TICMENES, RE2DOS5HBOID A
UNEHETHLEEZON S,

DEHARITA VTlE, TEFVALRNILDE
Wit5E % & & CQ T3 2 HERESCIMERR S 11 %
CEMHEETIED BH, FERRITIEE D XS IR
EXERL NV THET L3R Th B, £ TT
W7 r A FEEEH VT, SMIROEREZENT 5
lETave v RERLIFELHV LN TV S,
W2 BT 1 V54 vide MAD2L—H—
ThHHEHE, TOERRMETH 5 —ibIZEN
FBHE. = LT MA OE% 5 17 5 MRI B{&ZK
DORREFICH L Th, BEICH L LD P
TV A RS C ENNELE bR B,

V. &

FTE I HEARARES A K54 v OFERRITBEE
DO, AR TA Y OERIAERTFNEPR. SCHR
PRz e7r v A28 T 2 F 2L 70, A
oA v OIERICIZRE R NEET M, 58T
EWVSH TS, FiTHLLuIE T v 2R E2K
DIAATUET 2 T\ FIRZ ISR D 2 d < fFEsid
BB N EB->TIEVFBWEEZ LN,

Fh. MADA V75 bANDOEHITODWT,

IZBW\WT, ARESHERERIE CH 5 T & 25igs ot
TICk > THEIN TV S, Lo LEEFR Fickc
D9 DA ISRIBIFEEICH LT, ED & STt
TRENPICOVTOIEHZIES C & IF5ROBE

E=g
(10

2% 15 20124

Tho., HEABID MA 122\ T DL e [E

EHWBETH2EEZL LN G,
SE 3

1) HhEER, BERY, MEEE» 1475
Y MBI BWMET Y v F A v DI
ITI Bonefit 4 ¥ 75 v MlcBWT, HIORE
A 75 v hiE8(2) 1 162-168, 1995.
HongJau-Min : Bk 7 % v F 2 v b &Y
VIN=FH WA VT T v IR — N —
T vF v —, HEEGEET (D @ 23-26, 1998.
HARSHEAE AR 2, HARREME Y2, H
KOREAR Y2, GRIZEZESHE SAZARERK
2T A K54 20094k (http://square.
umin.ac,jp/jamfp/pdf/guideline.pdf) HA
SHEAAIR T 27T R 2010.

REREWE, /NS, RN, 32, b
Bl B 1 5 SRR AR D BUR T & 529
HAFZA4 vOfEk. HEEF 230 1 75-
79, 2011.

EHRR, SHHME, LOEA fF 2B
A F 54 MEROF51 2007 EFER R
52007

6 ) Ellis JS, Burawi G, Walls A,

Patient satisfaction with two designs of

2)

3)

4)

5)

et al:

implant supported removable overdentures;
ball attachment and magnets. Clin Oral
Implants Res 20(11) : 1293-1298, 2009.

Naert I, Gizani S, Vuylsteke M, et al :
A b-year prospective randomized clinical

7)

trial on the influence of splinted and

unsplinted oral 1mplants retaining a
mandibular overdenture: prosthetic aspects
and patient satisfaction. J Oral Rehabil

26(3) : 195-202, 1999.

31



32

FINT7 A&
KB, BRSNS, AmkE—, dIE
FEE R REBEANN ZNA A A T2 ZWFREEE 1 Ve i A RS 2 4 B

Delphi technique to draw up a clinical practice guideline on magnetic attachment
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Abstract

There 1s a lack of high clinical evidence for Clinical Question in the field of prosthetic dentistry,
a special clinical dentistry. On drawing up a clinical practice guideline, i1t 1s difficult to build
consensus 1f we have only insufficient and/or poor clinical evidences. Therefore consensus
method to build consensus with the questionnaire for experts is occasionally used. The Delphi
technique 1s a typical method of the consensus method. A questionnaire survey 1s conducted
for experts and the grade of the consent to a question is investigated. This questionnaire
survey 1is repeatedly conducted until the consensus is built. This article describes the outline
of the Delphi technique effective to draw up the clinical practice guideline on magnetic
attachment since it is expected to insufficient evidence.
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New technique for making root coping of removable magnetic keeper as
a countermeasure for MRI

Yuki Abe', Mikage Hasegawa', Kazuyuki Miyata', Manabu Ishijima’,
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Abstract

The magnetic attachment may be required to remove keeper before MRI because of keeper
cause metal artifact. Therefore, we developed a new root coping of removable magnetic keeper
as a countermeasure for MRI. The new root coping 1s put spillway, the mechanism of
removable magnetic keeper eliminate cement of spillway and toss the keeper from the bottom
with dental explorer. The technical method, cut a hole in the Keeper-Bonding keeper tray and
produce a wax pattern embedded ¢ 0.7 mm carbon rod as spillway space. Then, the wax
pattern embedded carbon rod cast and polished according to the standard procedure. In the
clinical applications, the keeper was able to be easily removed without damaging the coping
and keeper, in addition again keeper luting was possible. Because of no requires special
instrument and it i1s easy to produce the coping and remove the keeper, it was shown the
new root coping of removable keeper was useful as a countermeasure for MRI.
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Influence of implant magnetic keeper screw halls on their attractive force

Takamitsu Iwai, Hirokazu Kumano, Yoshinori Nakamura, Kentaro Yoshihara,
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Yukyo Takada' and Yoshinobu Tanaka
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Abstract

Restorative 1mplant materials and techniques have continued to evolve and improve. The
improved variety of magnetic attachments available for implant overdentures has shown
variation and difference in their design. A subtle but important difference in magnetic
attachment design may be the method of attachment of an implant magnetic keeper by
cementation or screw retention. While cementation may not affect a magnetic keeper's
magnetic potential, the physical differences in keeper retaining screw designs may affect
keeper surface magnetic attraction potentials. A screw hole is located under the fixed keeper
in one design method, and cementation may preclude retrievable access. A screw hole in the
keeper method may permit easy maintenance. However, the effect upon magnetic potential
by the screw hole in the keeper center is unknown. The magnetic circuit of screw hole keeper
design may be adversely affected and result in a diminished magnetic force potential. As a
primary experiment, prototype implant keepers with different screw holes were prepared based
on commercially available keepers to investigate the influence and effect of a screw hole on
a magnetic keeper attractive force. A decrease in the attractive force was observed in the
center-hole and side-hole models compared with the control model without a hole. A significant
difference was observed between each sample.
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Abstract

Restorative implant materials and technique have continued to evolve and improve. Implant
overdentures with magnetic attachment are drawing attention due to their excellent retentiv
e mechanism. A keeper corresponding a magnetic assembly i1s secured to the implant to exer
t the function of an attachment. In the screw-retaining method, a keeper is mechanically sec
ured to an implant using a retaining screw. The benefit of this method is that a keeper can
be removed by operators, and, therefore, suitable for the maintenance. However, since a kee
per 1s mechanically fixed using a screw, safety should be considered in the long-term intrao
ral performance of this implant. There have been several reports on clinical problems such a
s a fracture of an abutment screw. It 1s extremely important to understand mechanical infl
uence of keeper fixture methods on implants to investigate the optimal retaining method. T
he purpose of the present study was to investigate mechanical influence of keeper retaining
method with screws using the three-dimensional finite element method.
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Retentive forces and displacement of stress breaking ball attachment
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Abstract

Numerous studies with reliable results on attachment systems for implant overdentures in
the mandible and maxilla have been published. Most attachments allow for rotational change
but cannot compensate for vertical displacement under functional forces. To protect implants
from excessive forces, a few stress-breaking attachments have been manufactured. This study
evaluated the retentive forces and displacement of stress-breaking attachments after repeated
loads. The implants were embedded in a resin block using autopolymerized resin. Three types
of stress-breaking attachments, namely, a magnet attachment, a locator attachment, and an
SBB (Stress-Breaking Ball) attachment, were placed on the implants. To simulate the chewing
cycles, a load of 5 kgf was repeatedly applied up to 50,000 using a loading apparatus. The
retentive force was measured by means of tensile testing at a crosshead speed of 5 mm/min.
The vertical displacement of each female was measured under 5 kgf. These measurements
were repeated for 10,000 cycles. The mean values were analyzed using 1-way ANOVA followed
by the Tukey's test at a significance level of a=0.05. The initial retentive force of the locator
attachment was significantly greater than that of any of the attachments tested (p<0.05).
After 10,000 cycles, the retentive force of the locator attachment decreased to two-thirds of
the 1nitial one. There were no significant differences of the retentive forces of both magnet
and SBB attachments before and after loading (p>0.05). The vertical displacement of the
magnet and SBB attachments showed a slight decrease after loading. On the other hand,
there was little vertical displacement of the locator attachment irrespectively of the load
applied.

F—DO—NR (Key words)
4175 vk (implant) F—=N—=F U F p— (over denture)
Ty FA VLD (attachment) AR VA== (displacement)

HERF /] (retentive force)
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A case report of a removable denture using magnetic attachments for
mandibular molar missing with a decreased occlusal vertical dimension

Mineyo Sone, Risa Negoro, Fumiko Okutsu, Toshiyuki Kusano, Takaaki Matsukawa,
Yumiko Toyota, Shigeru Yorichika, Kazuhiko Okamoto and Shuji Ohkawa
Division of Removable Prosthodontics, Department of Restorative
and Biomaterials Sciences, Meikai University School of Dentistry

Abstract

To maintain a harmonious craniofacial system, i1t is essential to establish an appropriate
occlusal vertical dimension (OVD). This case report describes our establishment of an appropriate
OVD for a patient (Eichner B3: mandibular molar missing) with a decreased OVD that was
restored with aesthetics and function by use of magnetic attachments. After the preprosthetic
treatment, the OVD was increased by use of the treatment denture, and the patient obtained
an adequate occlusal relationship. As a definitive prostheses, a maxillary removable overlay
denture with a coping-type magnetic attachment and a horseshoe plate as the major connector
was fabricated, and a mandibular removable partial denture with an extracoronal-type
magnetic attachment was also fabricated. A magnetic attachment could be provided as a
means for alleviating patient concerns regarding aesthetics and functions.

F—0—NK (Key words)
Al (removable denture) Rk 7 % » 7 £ v b (magnetic attachment)
KA A (decreased occlusal vertical dimension)
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Magno-Telescopic Crown (MT i) 7% H W 72 flRE 1
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A Case Report of Prosthesis using the Magno-Telescopic Crown

Hirokazu Kumano, Yoshinori Nakamura, Tatsuhiko Masuda,
Mizuho Sakane, Hiroyasu Konno, Koichi Shiraishi, Takashi Itakura,
Yuzo Ohno, Yukyo Takada', Yoshinobu Tanaka
Department of Removable Prosthodontics, School of Dentistry, Aichi-Gakuin University
'Division of Dental Biomaterials, Tohoku University Graduate School of Dentistry

Abstract

The patient was a 58-year-old woman with chief complaints of difficulty in chewing and poor
esthetics. She experienced discomfort in the upper left anterior region, and presented to our
clinic in April, 2007. After tooth extraction in the Department of Oral Surgery, the patient
presented to our department in August, 2007. She had bronchial asthma and high blood
pressure. The failing restoration was removed, and a temporary denture was placed to restore
the occlusal-supporting area, followed by initial periodontal treatment and re-root canal therapy
of the remaining teeth. After the completion of these treatments, final restoration was
fabricated. Since the remaining teeth after initial periodontal treatment and root therapy
were in favorable condition as abutment teeth, a MT crown using a magnetic attachment
onan abutment tooth was applied. Final restoration was a metal plate with a MT crown.
The patient has been satisfied with masticatory comfort and appearance. The postoperative
course has been uneventful at 6 months postoperatively. The follow-up 1s scheduled on a
regular basis.

F—20—NK (Key words)
Witk 7 % » 7 # v b (magnetic attachment) M Tt (magno-telescopic crown)
EIEIRFR R (metal-based denture)
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A case report of removable gum using a magnetic attachment

Toshihiro Kawano, Shin-ichi Masumi, Eri Makihara,
Mayumi Yagi, Ryuji Chigusa, Masahiro Arita
Division of Occlusion & Maxillofacial Reconstruction, Kyushu Dental College

Abstract

In this case report described a removable gum using magnetic attachments for a patient with
cleft of the palate. A T7b-year old female patient has complaint of food impaction into the
defect area and esthetic problem. As she refused our proposal of surgical treatment or
reconstruction of fixed and removable partial dentures, we designed a removable gum. After
cutting the cervical area of the upper left lateral incisor pontic, a keeper was set on this
area and a magnetic assembly was set in the removable gum made by auto polymerized resin
material. By this treatment, the patient could wear easily and food impaction was gone. She

also satisfied with the improved wearing feeling and esthetics.
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A Resin Facing Cast Crown with a Keeper-Bonding between the Keeper of
a Magnetic Attachment and a Ag-Pd-Au Cast Alloy Was Used: A Case Report

Akio Izumida
Division of Fixed Prosthodontics, Department of Restorative Dentistry,
Tohoku University Graduate School of Dentistry

Abstract

Magnetic attachments have been applied as retainers for removable dentures, and these devices
can be applied clinically in various cases. A case of a magnetic attachment denture is reported.
In this case, a resin facing cast crown with a keeper-bonding between the keeper of a
magnetic attachment and a Ag-Pd-Au cast alloy was used. The attachment on the cingulum
rest does not affect the periodontal ligament of the abutment tooth because there is hardly
any lateral force. The supporting ability of this denture is higher than that of tissue-supported
denture. Appearance was vastly improved because buccal clasp arms were eliminated. The
patient did not express any dissatisfaction regarding the esthetics and stability of the partial
denture. The results of this study indicate that the use of a magnetic attachment and its
keeper serve as useful prosthesis, although it is required to perform progress observation.
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An 18-year Follow-up of the Patient treated by Removable Partial Denture
with a Magnetic Attachment

Kazuo Nakamura
Tokyo

Abstract

An 18-year follow-up of the patient treated by removable partial denture with a magnetic
attachment was reported. The patient was a 65-year-old female with a heart disease. Her chief
complaint was the poor appearance due to detachment of an artificial crown of 11. The root
surface was softened and was calculated to be deep under the gingival margin. 11 was extruded
using a pair of SmCob magnets till sane dentin came over the gingival margin. After extrusion,
the root cap with magnetic keeper was made for the overdenture. After 4 years, gingiva
around 11 was still a little inflamed, but the mobility was not increased and surrounding
bone was not receding. After 6 years 34 and 36 were extracted because of the fracture of the
bridge and its abutment roots. After 12 years, 44 and 46 were extracted because of the same
reason and new partial denture was made. The keeper of 11 was used as a magnetic retainer
again. After the loss of the occlusal support at molar area, the mobility of the upper anterior
teeth was increased. After 18 years, 1lwas extracted because of inflammation and mobility.
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1. fwa/aEs (ASTM  F2052-06el)

2. ImEEER ERERIC X 2 REGER ASTM  F2182-02a) »
3. 7—F 777 bMAIE (ASTM F2119-07) ¥

4. rovs kB (BlEE7)) Bk (ASTM F2213-06)

MR 2
GE 3! Signa HDxt 3.07T
Philips #£%4 Achieva 3.0T Nova Dual

HET AR SR
W7 7w F 2 v F OLLHREICH W I MBI OB L OEEAEEK 4 12T,

Fd. FEBERLWET & v F 2 v b EEFRHHSERSSOMKS X OHEE

Dimension
Material Trade name Composition Weight (g)
(mm)
GIGAUSS D400 UNS S44627 3.0 < 0.6 0.034
Keeper GIGAUSS D600 UNS S44627 03.6 0.7 0.058
GIGAUSS D1000 UNS S44627 @4.9 < 0.8 0.119

SETio FIXTURE 10 mm (¢3.8)
Dental implant Ti 0.663
Custom abutment

12% Au, 20% Pd,
Casting alloy Pallatop 12 Multi 0.941
50% Ag, 15% Cu

AT, Eido ASTM R#ICHES < MRUEGMERHE S ZICHE L, @lET 4 v F 4 v bAOLE
PERRERE I O 72 3 —HEABR 5 7% 280 & & TRl & 20t L 7o,

L. i A0 7k R

Bk  ASTM F2052-06el
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W55 5 G EZNE S 50 KB OISO MR R &K
& 1 BEALZ TR I TR X TSR & 9 1SR RIE
W aRE L, BRAZRTHS L. HEOR SN L b IKE|
NEMETH S MRAEZO | ZHET 5, RIOIIHAELINTSH
N, BRREDPHERNCZT TOWAENOZELD bEEN 62
FEHBEDOTINS VI EETH B LT HRTH 5, 7. fREIHESR X
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