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A) 373 B718(Direct Assessment)

T A& (dental mirror), ¥, air syringe, light,
WAL ALREE AMSEt] FRAYAA FEEE
AR #Fse] Frlshs Wgelcha,

1955 Hedegird®< pocket microscope & ©]§
3] SEE] £ 500 Foisted #FF 6t
Ak,

1973 Ryge $4%& olzst & EHEF
EA4d w3714 Fo2 YN 444 455
A3t Frrtdo.

E§ 1973 '3 Chandler® 52 color $} marginal dit-
ching & H718ke © BR7|TE AHEARR.

olde] WL A FrE XFHAL ALY
gad A3 Frigez AlAd 439 AHAH
ABNEAE Eol7) 18 4871Ed a3 e
Aoz soEe 2 Brt Aot FRFHY 5 3
o @3 4.

B) ¥ B7Pd(Indirect Assessment)

24 Aoy, FEEY AN, FEE] Y
o2 grtste Bgolth

19699 Boyde 5”& scanning electon micros-
cope 2 %9 FEEY HAFYRE HAEIA
t}. 19683 Jorgensen $2& light microscope 2
AFAZE] o} 27l A marginal defect & F34 22}
S A3e] BAE ATH A HFAAAMY 2%
$Ae gz dutEe] AR we} FrHEgR
B a3y,



19703 Matsuda 59 19 B¢ 2709 bzt
5-E-9] marginal defect 9 margin ¢ € (perime-
ter) & #F37] 939 photograph & F71Ho =
Y3} tracing 3 AL AHA #2E 2 marg-
nal defect & 2 FHEAA 2 A77 7482
perimeter © AT B3t

19754 Elderton $2& F8¢ o}#7¢& silicone
rubber replica® WE H ©]AE 10¥2 FuF
photograph & ©]8-8}] 718ttt o] AT A=
marginal defect 7} oFZ & BFrhshs Fo71Fe =
BZEA3, Fo] 035mm, oI} 025mm ©14Y
Bee A9 Aoz FrigAoh

o8 b WYL 9FolY FEE E:
FEH XolE 3 G2 o 1 FFE HARHA
HER f2es AEFo2 Yt sbEdAe 1
FHE d33e AN FEEY dAL 9A3
EEE &£+ g

C) AB/NEF HER o449y

19843 Paterson'®2 200 3¢ FApollA 3299 71
9 FEES 1967dN-E 198397HA XEIES
Ed=2 AN $£EE9] 50%7F 74U A4
A Folde WEE FF3YY. 21287 oln
A LPAFE Y F¢E 8@, MODOMOD 9
Bee 792 BuHAY ¥ 6~124¢ &
otlAE mPA FHAME 6@, MOY DO,
MOD 9] ZA4€ 3932 44 Risich

19863 Bentley 5'W& H4F 10d0)dd] X7
b AFEHAR A A HLd BRES
Aoz g 709 A FRNA 1207719 F
EEY £9& 713 d3 109018 A&E o}
T4e F FEE F 720%2 BuHch

T3 1987 A Milen 52L& 7~17 A 8] Zol83}2
A1+ 933709 olEZE 1049 XNENE
& AL ol EF 50% 7t AAFA e vIe
103017k 3ot

19819 Mjor = o} 2d £E& 3t ool o
AEZAHTable DE S8l 45o F2YU9L& 2
$2o)2ts AEX ST (Table 1

EF 19869 Quist BYE HAERAE
27 Ao FAAE FAME 22 $40 7,
FrR A Aoltdz Hidgo.
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{Questionnaire : 1981 Mjor
Table 1 Criteria specified ar Reasons for placement
of Amalgam restorations)

A. Primary caries
B. Replacement of restoration
1. Secondary caries
2. poor marginal adaptation
(ditching / leakage)
3. Isthmus fracture
4. fracture of tooth

5. Other reasons

19879 klausner¥® AEZAM(table 2)& F3
ole7t e AEAdE 9 F 53%7F 2394 9]
gn »ustgch

(Table 2 Questionnaire : 1987 klausner et al)

1) what is the expected length of service of
amalgam restorations ?

2) what are the most frequently cited
reasons for failure ?

3) what are the potential causes of falure ?

FEE o] guldrtE AF37] HAsA
U7 FY NENEE FUIHoE 2AlE
£ A7 (retrospective longitudinal study)
3, @717 Yol dEXFTE 083 FEEY
AN E Bt A7 @33 (cross-
sectional study)€ T2 AFF/MYEH T+
Ao B Bes o] A3 lTH(Table
3,4

Aqod 23 A7 (controlled longitudinal
study)©] o]} HolA T, BE FEES fo] &
Add 243 A& 1A o] WH& 4837t
oj@th, ¥ o] AVIHINE FHEY F7}
A= n FAE 98717t e, A #2Y)
Z EF BAE Y = e EAFE A2
pi=

HIoe ANEVIEH HEAE o]§§ o
o] 2ol ith



{Table 3. Clinical trials of amalgam alloys. -Jacobsen (1984)

No of No of tral Restorations Time for Restorations Duration of
Patients completion trial
operators materials completed of baseline assessed (months )
1 3 27 164 6 weeks 109 12
51
1 12 - - 1041 12
(final)
4 2 100 200 12 months 172 24
2 2 - - - 186 24
3 5 132 489 6 months 286 30
1 3 - - - 113 36
2 2 73 248 - 112 36
2 3 - 162 - 103 48

<Téble 4) Methods of evaluating marginal breakdown of amalgam alloys complied from osborne et. al.
: (Jacobsen 1984)

System ‘Observation Analysis opinion of method
Discriminatin | Ease of operation
Ryge 2 examiners, 3 categories poor good
visual
Clinical 2 examiners, Ranking of restorations Good Good
ranking visual in each patient
photographic | 2 examiners, Ranking of restorations Good Photographic quality
ranking photographs in each pationt must be excellent
Ridit analysis| 5 examiners, 6 categories Good Photographic quality
photographs must be excellent
Rank odering| 5 examiners All restorations Excellent Photographic quality
photographs ranked against must be excellent ;
each other time consuming
W, ojgtzte| £ ol d7Z & oheel 50% 7} A2 Vet

4282 AANT AFRHE 712L 14 7
28 4450 A g,

e 94 wYe 2ANH Z eAuT o
Fach. e} YwHom ARSAod i,

STASRES
N5

.

SEge] £ B8 24 @

5
study) = 5%0] EEHALH, o

A= R},

RAToR FEH= Aot o olF 2
9T & 9 A9 AR} B

F(longitudinal
25 gFoA
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28 5E A|7HE 559 A 1154 Alol 2 g3
B33ata oH®, (Table 56)

ol e AR HAHF opne BE4H
£ 5do|sto A 11037t A thFstA BiHa
gen 7~8do] 73 o] By ul glrhe,

FR MY ol FAL FHl U Fo} 2
doz BHug u o,

ol XEBZA #|At9 uele) & FFS 7]
o F-o] o7,

Creep #t°] A2 T2 H4Y o}LFo 2 F3%

FEEL 273 94F FEE (Class I restoration)



{Table 5 longevity of Amalgam Restoration)

Author Country 50% Survival Time (Year)

Robinson ((1971) England 10

Mjor (1981) Norway 4~10

Elderton (1983) England 47

Paterson (1984) England O cavity : 8
Mo, DO, MOD : 7

Meeuwissen (1983) Netherland 10

Bentley (1986) UsA over 20

Quist (1986) Denmark under 7

Milen (1987) Finland 10

Mijor (1990) Norway 7~8

(Table 6. Survival of Amalgam restorations in
longitudinal studies after 5 and 10

1990.

D 10 years

years :

Mjor et al

5 years
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old AHE e

889 SHe

I BHugo zx, 71&9

A7l g Qg A 8L ArsAh
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198537} 1986 3] A& A AF A 5713
AAFAE Ao E HEZAL A, AFAlst
RAZshe o)A Q) b 3L HE FEE]
JoXE 1148, & o2 FEEAAT 6dLR
YehdA 7189 £8 7 Ao Jepd AR}
Z2A #rr59ch

EE o] AEZAM S G AFJAEL AT
A2lo] BN A 47%, EANA 30%, ABAFA
23% 2 BA84rt.

AF o5& FEEY FHEL €4 MY =
dog ur MME & Jodxu 21 Jo.

od F79 opEzg AMEd=u] wE I
ol Fojd Aoz AEET. Y y ol
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ZRA49 =2 A2SE o
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v, ojarzt Amjel @iol o]7) B} o] & AMg-3te €37} 2 (carving) &
FRaAY, Neitd HosiA 4Fd otdES

dutFHo g FEE A F£EAMHNTG G GATEAY $29 A9z FEE YIPd 7E5}
8 22, €9 ANesER #xe] FEAALLH AAAL, B 227 AA A3k o7 gt}

o 7191kt Ao =9 goozyE Ao 7 wol
olgtztdl FHAME 2 ARAAN FFR €9 Aesn gon 34 (fracture) o] L the &oldh.
(Table 789)

{Table 7. Reported Incidence of failure of Amalgam restorations due to
Caries Mjor 1981

Authors Country Restorations %
Healey & Phillips (1949) USA 54
Richardson & Boyd (1973) Canada 54*
Lavelle (1976) Canada 54
Dahl & Ericksen (1949) Norway 53
Birkeland (1979) Norway 57
Mjor (1981) Sweden 58

*“Recurrent and new carie” -68% if caries under amalgam
restorations was included.

(Table 8 o}Z7 AEAHe A

A BEX%

Mjor (1981) Klausner (1987)

23 $-4 59 53

Insthmus %3 13 8

o} A 12 13

HAR FEaHA 9 17

71} 7 7

(Table 9 ot&z7 Asje] W< Mjor(1986)
BEY %
oKl

ClassI  ClassI  Classll  ClasslV
23 £4 40 22 32 45
L] A - 0 1 1
HAR W4y 1 0 6 -~
HAR vy 27 14 4 13
ety e 1 1 1 -~
FHE 74 15 38 7 5
A o} A 3 6 4 2
FHE 99 9 15 38 31
7] 12 5 4 4 3
% & 519 1064 68 87




olgre AR E(tensile strength)7} 22
312 A 7etd AR wdo] o7 4o =%
TFALAN e 271883 24 (electrochemical cor-
rosion) ©] oA WAR9} 5 BT RANE
(corrosion product) ©] AN F+xH o 2 oksldt],
olg g K Ajo] ol wpAel Faglow FHLg
o}

o] o= opT7 4wl YL bulk fracture,
Zinc obZZolA FEo] 2 A= A B3P (dela-
yed expansion) HAY, AFFHoZ HAHI
3l (poor anatomic form), 2HEF gdd 1Y
B8R 23 Fo 2 A% ¥AF2S, tarnish, pitting
5ol gith a8y o594 NEE HuF don,
cavity design €& % 33, obEF =H/E& HEI
3 oz e AME HAY 5 Y.

HAR sde opdzte TEF 543 AL
#AZE k. AR Ao 9L nAE AR
2E oI ally, €419 ¥, ¥ 7 87,
ot} $ix e} e, FEE9 Av|e} BFGE
A Fol Ytt. °lF alloy 7t 7H4 & 4FE WA
HA Y AFtaAFFANA 1F oFEZ (high - co-
pper alloy) 2 A& wel HAR FH"o] A
@-iﬂ 9\1‘:}‘21'”)0

1% opTye 9~30%9 CuE FH3e g
B Cust SnF ¥wg3ed CuSnsE AT
o 2 A BHo X v flOARZE 2
Aol Z Agslo] olEzY FHET FUHg

1980 '@ Grayson® % AFoL L FEE U R
Zutel] 22 22 %9 stannous - hydnoxy - chloride
2 ARES 21 o T3] 7127 g vy,
IF olIe AN FHS O B AE] £ X H ]
Ak BaEPl.

19809 Mjor®E creep #°l ¥ ol¥HLE &
At AupA| ZHtrituration time), Xoke] $1X] 4l
BAGel ¥ER 537t 34 Jedtn Ras}
Ak

I} Osborn* @3 Gale 5% creep 3 HAF
o] BAF Lz A% BF AR e AL

ohlele Atd Hax & u gich

1983 '@ Hamilton 52’2 marginal defect7} ©}
@z2te) £33 Hrisle AxEe RAGIH =
BIE Y.

21

1987'd Lemmens 5% marginal defect th4l
bulk fracture & A# <] 7|2 A3 Xo}e]
A, A - 3lete] o, alloy 5ol WA ¥
uXEe AL S

bulk fracture 8] 9Qo2E FAEE 94594,
EZEE olgzd 37, ¥HEY g7 27, 2
o4, olede FEREFE E F th

PH nFolTRL AFoluFET FH] e
U HAEHAHQA fi4= Rad v 3ok Mjor
0L AFoluztol AFoleAET X A
A32L F3, implant ST AA e AF f3
g2 RATL Y. EF Espevik®E in vi-
tro oA AFotdzre wA TR we gFEA
Cud uj&o] dojdtin 5 ot

NgAle Agoz AF isthmus o -7} F
Z49] &A% obz Aue HQlo] Hy, ol
Lol ol N EA EA T,

V.&2 E

ARA g JREE AA}e FEXNRAA T
A8 FEo 7}g Bo] 2ol olEFY FHE
Hrlsle AL Fa3dth.

FEE £39] Bt glojA ATl A9E
o= 7hs s E BiAkY AR Ago) e S
Agsol v XNE7EF HERAE o] &34
A =8¢ A8 5 o

ofgzte] £HEATE HAY AL dyge=

< 477t Ao, LFIEAL v, A€
AAS ] HARTGHE FAAA FEAF 7149
Aot
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ZAEaAA AFolRAET AF o2 FL AHE
a1 .

ofrztel £ HItdE tEFFe ATFRII}
Axn AFAA A A= AFHE ¥ ot
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He 717 & UL AAHoE RIuHEZR,
IF obRe AHE3la, YR 458, AT
ol &AL 53 2 £3& AN x
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