Of G501l (sledg y 9 TSl g 3o O lio 93 (559 0

OIS o e 578 —F D8k dou> 57O
Ol S Sleys il Sledst 5 Sy gle olils (Kb 53105 0dSisls Sy g 5 5B &S mte (sla g1 idu Skl
O Slays (il Dlets 5 (S e o8l (S 55155 0uSiils oy g 5 G S mte Gla 55 i Ll slewl®*

Title: Microleakage and its measurement methods

Authors: Siyadat H. Assistant Professor*, Mirfazaelian A. Assistant Professor**

Address: * Dept. of Prosthodontics, Faculty of Dentistry, Kerman University of Medical Sciences
**Dept. of Prosthodontics, Faculty of Dentistry, Tehran University of Medical Sciences
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Investigators Dye Used Concentration Time of
of Dye (%) Immmersion
Hirsch & Weinreb (1958) Aniline blue 2 72 hours
Going & others (1960b) Crystal violet - 24 hours
Christen & Mitchell (1966) Fluorescein 2 5-12 minutes
Grieve & Parkholm (1973) Eosin 5 48 hours
Sanders & Dooley (1974) Methylene blue 0.5 30 hours
Barry & Friedl (1975) Methylene blue 2 2,4, 8, or 16 days
Al-Hammadani & Crabb (1975) Alcian blue 2 72 hours
Fogel (1977) Methylene blue 0.25 1 day, 1 week, &
1 month
Crim & Mattingly (1981) Basic Fuchsin 0.5 25 hours
Kwan & Harrington (1981) India ink - 24 hours
Camp & Todd (1983) Rhodamine B - 60 hours
Alperstein & others (1983) Fluorescein 20 1 hour
O'Neill & others (1983) India ink - 24 hours
Tagger & others (1983) Procion 1 4 days
Brilliant Green
Michanowicz & Czonstkowsky (1984) Methylene blue 5 7 days
Munksgaard & others (1985) Erythrosin 9 10 seconds
Jacobsen & others (1985) Methylene blue 1 72 hours
Crim & others (1985b) Basic Fuchsin 0.5 24 hours
El-Deeb (1985) Methylene blue 2 48 hours
Ben Amar & others (1985) Basic Fuchsin 0.5 14 days
Crim & Chapman (1986) Basic Fuchsin - 24 hours
Zidan & others (1987) Basic Fuchsin 0.5 60 seconds
Glyn Jones & others (1988) Eosin 4 48 hours
Callis & Paterson (1988) Procion blue 1 1 week
Spangberg & others (1989) Methylene blue 2 7 days
Youngson & others (1990) Eosin 5 48 hours
Mathis & others (1990) Methylene blue 0.5 17 hours
Cuicchi & others (1990) Blue cresyl 0.5 48 hours
Arcoria & others (1991) Methylene blue 0.5 24 hours
Saunders & others (1991) Black india ink -- 14 days
Brackett & others (1995) Methylene blue 10 4 hours

\d



VA Jlo ¥ o)l 1D 0)93)

Ol Sloss (dlag Oloss 9 (Sb sy pole oSSl (S jpilais dome

Wged (§y9abof (o e 9 ) £of A ) Jouo

Ol Gl Ll S5l g eolitul 350 S,
Weld Sy g gditund e Ll Cod g anily
ol & oy Jto B bae 3 shidl Skes
J> oS o0 )18 ool 3)90 oY lgis 4 HluSg) e
(V) 2980

TS9N $9) SilSalwge i 5l
odel Ylas! VA0Y Jl p» o)Ke» 5 Nelsen
398 59y Iyl Clyem aish ol & Ndg Sl
cope p» Oli Wb 4 dlue ol e cpsle
Cal (o ygi) 5 I3 Gl (5l oLl g blus]
On S 53 d90 Slule (Sl bl ppioeen

Wity 33 o) ol )3 55 (paygi 9 M

o e 39 Oldllas > VAVE L » Kidd
Sl 1l i Sy S clllas 5 o5 C5
i Oldles Jb o & il awh 2Kl Syl
@ &S Sl sbows 08 pasie o) 5 5
i mls ob (LB 0 o plx! In-vitro &)ew
YAY) L o 1)

P SlSlogey can Wl 5l & olag)ls ey
 FA L oo o b o odlail In-vitro clles
500 sl s J ey bl o 3 Sl
Llod,S" salasin] KdSlwge 5 (sl o, Kl 4 )> ¥
o3laiwl b oS cuwl In-vivo lallae yolwl y baasy> oyl
Sl ps5 9 3w Sldedy )l a2y hsSee )
¥ skl 4y il 1S led S jasuine > maw
O 5 Oly> s 5l Ko By g ol Sl anp £4 U
(VF) wilos )3 eolatl dslllas caps oSl an )

Yy

Jolsse (SiSS 5l (o Ciun gl LSSl oalizs
JB o 33 slelale 3 S5, cpl 1 tadloe aube
Slllae 3 g s o g QS Wi el
oolaiwl b8 In-vitro glpw)p ASlen 30 In-vivo

S5l gt odlil (S5, lge I o LSS5 53
Sraxsl ozmen g 55UsS olowds dlge I ealanwl 4
sy pbl 551 gy () lypes SUpas 535150,
@ mone @t 4 oliws lp gl polas
Skl g iulesl pusms (lynl (B> (sl Sl
Ol i (sleawlide )39

diges ol 1,8 a8 oy 4Lis VAYS Jlw ,> Roulet
) 5y g5 i S5y o 3b 3 LS M
Js a4 s ol md e Gil3El lacpayle Job )
&S Sy ol i pd 03kl pld &y (clor ad atily
ol sl (65l bgd g e oolitul juti gyl )
Col Guslie (2le GleeS i (u)n Coe ohg SS)
{Y)

Sl oy gle bl oaded o L) (pan
Loghos pledle b fas sl 4 a5 LSS, digl oo
S99 Gap bl a5 asul | i oyl bled one )y dlge
390 Slalllas > A8 0 3905 GAP Beas 5 (o) jd )b
Wb oS Y5 el Cha Bl G K,
s a8l JolSyobo 4 (S (L)l

W5 5 oS cunl 5503 e gle (s psiei
Py gl s asdiSfe cllas 3 9d e

u.éb é&Jg)&p SIS edd odalie Clr— S B,



OLLLAS oo Je 385 —Osbow 4ouS> S

OT 152135 Slesivg) 9 uSaly pSuo SVlio 1 (509 00

Caol odds pbul () sla el 0 Kb sbw
DB9y 9 2 P Ky i Bes &S o3y plis lides
(Y) Cal asliieo

sbcws cqs ISO/ TR 11405 »jlubwl &b
Ol e Jd celo YF U Ye bl ladiges «SilSologe s
P22k 00 bl s 29518 0 Sl a3 YV
Lgd ooy 18 oSl ax > O £V 5 AOEY ples
e g Al o asl Voo JBlas ples o 0 g e
adb Ve U A )0 pls 4 sl S ! ol
(YY) Wb oo

&=5J9,5m (59, 2 Cyclic Loading ,51
sl yess ol lis g YAY- Jlo 4o Jorgensen
cylid cwl (Sae &S ol e S
Sl d9i Bily S )ly bese S () 0yliie s
oW (g9 28 8y |y (Mechanical Percolation)
Slegliis g5y (SolSe sla S 35 3y o o
sl (Deformation) els IS5 puss ol jue odbpue s

S e il |

SilglpY cldlas 4o oS 5,8 slpuiy Munksgaard
(SEdS lalpd 4 e ceplie e mSgSe
9 gl it (oyme 3wl eddeme s slegld
(YF) 2550 15 il sleS

B> )3 JSuw A=V bagie b 4 g Sy
(Maximum Bite Force) _auae g9y yShs cuwl
Cawd 3L g Canl Cglate als 5 ol sloiliy Al o
buogie jobo 4 & (9p8 b (LS lglus ol
Cunl (Poe YV 39800 )ly 0dd mrey slglus &
(Y0)

wolie slagys a5 cwl oy i K> cldllas

Ao p)S 5oy ol o ladigal (5)0abge loj e
0N 5 Causton .cuwl o3 4l VY 9 £+ ¥+ NO
255 5 ctley Jglowe 53 iaS e 43 a4 iy ol
avog |y 4B V0 loj e bl el 5 ads (Sl
S5 e 4 1ol L5 (g9 oSt o Crim Lol a8
2 Hges g oloje Sl Sy See e 9 X,
00) Cal e .5 5 5y sl

blay 5 moog 50l Conug uuSaly,See Slalllao
b gl By col ore (Gl colan jl 5l ol oo
ol lbcws cov Aol 5 d9d oy Cojesels
2 s pbdl 5l J oS Gloj a Cad 0,5 00 )15
A3 o S 1y (gt 5y doi g (5K
o S jopols gy ol Gl Cupols &y e ()
Clcuwd ) dad o duoy cpl plo Db e 03
I8 bdise «ojosls slapmey 59) @Sl )Sue
g (6l Ol cels Y Syl clacws pll
(MAAYAF)

N a bews ol & Gyl b S slas
5 Dubois Ll {\2) tibe Yare b ) 5l gy
ol (plas o 53 4l £) 1y S YF+ o sl o) S
oade (525) (see dlge S9) (i 3 V0) WlodS
55 pSdesSes dbtSew a5 LiliEl b &S casl ons
b ool

9 YO+ dlaw &S oy LS (g9 ;e 9 Mandras
beojoeld mSdsylee o) Sl S Vees
B9 ) 0 ohKe 9 Crim (YY) cuwl 0dgu Hly gimo
Slasime SHST ()l S Vve g Vev (g0 355
Sl Sl & B3ge5 Glo eitred 53,55 el
(YY) 1S o0 Joe @ &Sd9See g 5

g ol el 0 SiulSlugey lallas (5 p

YA



VA Jlo ¥ o)l 1D 0)93)

Ol Sloss (dlag Oloss 9 (Sb sy pole oSSl (S jpilais dome

bl mSdySen Amdge i | Sy S
o) JyiS Lol il o In-vivo cldllas ,d by opyie
5L gloj By cdiged (53bj das & s .l JSUie
() 2ib o o colre alos 51 YL dsa

OB (gyude D98 S5y b awlie p Ggignl (e
&S 2)50 ) £35S Sl bogisnledl) el
4 dei bles s 4 Ca® 5l oolatal amd o cawd &
S ogigplanly 51 oolatul ogMe il atsly
93,5 ol ()5 Clieas g hlwg jl kol odomy

(SIS Perg ced ST gy Syi cadgaome
(V) 23bise geldly Chlas (yrizran 5 (39 JSde

JB b ey car Sopsll coba )
P (Sgman LgLQ»fMy SSS 9 G odlawl
cuwlie bl o gluwl ST Jols &S olapse s
g OMSUio Hai 1 Slawd laobdy Sladllas (Ad)) G
o3l Lol Lol 0 ) S Sladllas alie guls ypuss
4 Cond S5 clodglone b olyen 0 clgSed |
(Y)

(eoorlndy b SO)) kel clllas Lol sl
oWl mS cunsy e fcwl s 24 Subjective
ol 03> by diges &S Cuwl (glaans & dtuly ol
() sl

IS g iz gladyy cuolre g Llje 4 a2g5 L
ly u)9d S CJLQ Lol factuns JToAi‘ ol ks dLQ"%)
9 Sl Jdd @ &5 By cppin e Cunddy
L) gy « ol odlatwl Gladsd jd awyiwd g

Y4

Gap bjlul g9y Sl 5l za (Cyclic Loading)
& o ob oli VAY e ye Prati o)ls Jlsb
eSS (il sleds & 5 Sl ke
(V) i3 05 L3l bl g

Marginal (59, Juasob sleetis Sl (gw)yp ca
Qvist lawg In-vivo &g 4 Sllas Jdntegrity
wasuin gl guae uiSB oS o i gl LA pl]
A W ol cplply 9l &S s le sl (g9
eSdySen dbnl bl pyiere JUiSB e
(YF) A

gl et g )l GlSed Sl ouyn
A pbol In-vitro susie Gldllae 2uSds,Sue sbol )
Wy (Sl skSed Loy p hid & gladises
IslS1 s e 3 L 85 plndizes 4 Cam
4 Cod digad (ol Lol il (gl pxe BMAT (g
o2 9 Sl slSed (e ) e & (aladises
seb 4 il (g dme M Wivg JI5elST (sl
» In-vitro » L In-vivo » a8 Slilss p» IS
b & oS s JiglS] Sl oy
(V) Slise GBI )l e

&S Jad o lis Cyclic Loading <Ylio 4 (950
Gl goio Hlaw By I 4 (g9 e g s
ly e ¥r U Beerer (59 o )Kan 9 Dubois
(Ve) wlas S\l o iSOl atam A B 5 Jolee

—x
P B See i cladyy sldgize g Ll
gy 503 b dwglie ) lpbd, sl ool ¥ Jgu>
bS) @ s gSlnaly claogsnl Al ke
W A 8 oS llle Msa )b oblse



OLLLAS oo Je 385 —Osbow 4ouS> S

OT 152135 Slesivg) 9 uSaly pSuo SVlio 1 (509 00

& oladss guin Jg .cwl pbgl LB In-vivo &)ge

(V) 298 o0 ploul In-vitro & g0

! 00 odlawl

4 b o IN-VItro ©jeo 4 vb 2Sd,She cildllas

Air Pressure

Artificial
Caries

Moller & others (1983)
Taylor & Lynch (1991)

Silverstone (1968)
Kidd (1976a)

Grieve (1973)

Hattab & others (1989)

1) Results can be quantified.
2) no destruction of specimen

1) Microleakage may be linked
directly to secondary caries.

2) quantification of results

3) degree of demineralization

Method of Investigators Advantages Limitations
Detection
Dye Going (1972) 1) detectable in dilute concentration 1) results evaluated subjectively
Crisp & Wilson (1980) 2) inexpensive 2) demands destruction of the specimen
3) nontoxic
Chemical Wu & others (1983) 1) safer same as using dye as method of detection
Tracers 2) depth of penetration
much better defined
Crim (1987) 3) teeth observed directly
in a microscope
4) more objective method
Radioactive Going (1964) 1) detection of minute amounts 1) results evaluated subjectively
Tracer Alani (1990) of leakage 2) complex, needs precautions in handling
2) deep penetration into defects 3) expensive
4) destructive
Bacteria Fayyad & Ball (1987) more clinically relevant results assessed qualitatively

1) detects leakage pathways from the
floor to the margin of the cavity

2) Leakage may occur through clinically
sound tooth tissue.

not appropriate for examining marginal
leakage where the cavity preparation
includes acid etching

assessed quantitatively

4) eliminates external variables
associated with the formation of
natural caries
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Title: 3rd Conference of Bahrain Dental Society, 1st Conference of Secretrial General of the
Council of Dental Societies for the GCC

Date: January 28, 2003 - January 30, 2003

City: Manama

Country: Bahrain

Contact: Dr. Mohammed Al-Jishi

Phone: 00-973-723-767

Fax: 00-973-729-616

E-Mail: bahds@batelco.com.bh

Title: Evidence-Based Dentistry

Date: February 03, 2003 - February 07, 2003

City: Oxford

State/Province: England

Country: United Kingdom

Contact: Course Administrator

Phone: 00-44-0-1-865-286-947

Fax: 00-44-0-1-865-286-934

E-Mail: cpdhealth@conted.ox.ac.uk

Title: Arthroscopic Surgery of the Temporomandibular Joint

Date: February 17, 2003 - February 19, 2003

City: Vienna

Country: Austria

Contact: Prof. Dr. Dr. Gerhard Undt

Phone: 43-1-404-004-259

Fax: 43-1-404-004-253

E-Mail: gerhard.undt@akh-wien.ac.at

Title: Computer Assisted Surgery Around the Head: Basic Research and Clinical Applications of

CAS in ORL, Maxillo-Facial, Reconstructive and Dental Surgery
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Date: February 21, 2003 - February 22, 2003
City: Interlaken

Country: Switzerland

Contact: Dr M Caversaccio

Phone: 41-336-324-174

Fax: 413-363-234-516

E-Mail: marco.caversaccio@insel.ch

Title: Pacific Dental Conference at Vancouver
Date: March 06, 2003 - March 08, 2003
City: Vancouver

State/Province: BC

Country: Canada

Contact: Ms. Marilynne Webster

Phone: 604-714-5303

Fax: 604-736-3645

E-Mail: marilyn@cdsbc.org

Title: 2nd International Conference on New Biomedical Materials
Date: April 05, 2003 - April 08, 2003
City: Cardiff

State/Province: Wales

Country: United Kingdom

Contact: P.I. Haris

Phone: 00-44-1-162-506-306

Fax: 00-44-1-162-577-287

E-Mail: pharis@dmu.ac.uk
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