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SUMMARY

This in vicro study aimed to examine the marginal leak-
age in cavity prepared with EriYAG laser. Thirty-six
human third molar teeth were divided 1to 3 groups.
Group | was prepared with a conventional high-specd

drill and ctched with 35% phosphoric acid. Group 2 was

: pupaud with Er:YAG Laser and crched wich 35% phos-

' phonc acid and Cnoup 3 was pup.und and ctched only

with the Er:YAG Laser.

Single bond (bonding agene - 3M) and hight care com-

<

The cavity was restored with

posite resin. (Z100 - 3M). The specimens were innmnersed
m a 50% silver nicrate solution, They were sectuoned and
SEM EDX.
Leakage was observed in Groups 1, 2 and 3. The resules
KruskalWallis

observed o signiticant ditference in the degree of leakage

observed under Stercomicroscope, and

were analyzed witly the test and  was

at gingival margins between the 3 groups (p=0,01) and
no signticane ditference i the leakage at occlusal mar-

gins beoween the 3 groups (p>0,03). The elemental dis-
t‘l"ibution provide by EDX analysis of the SEM field

Sshawed more microleakage in the specimens ot group 3.
I3 . ~ ~

INTRODUCTION

Marginal microleakage is a major cause of restorative fail-

ure, lo can promote marginal discoloranon, recurvent

carics, hypersensitvity and the development ot pulpal

pathology. o is tound especially at the gingival margins of

Cliss V ocavides even when adhesive restormcve materials,
such as composite resin with denan bonding agenes are
used. Various materials and cechniques have been invesn-
sated order to minimize or climimate microleakage
around Class V restorations.

In 1988, the hrst descriprion of EnYAG laser ettects
on dental hard tssue indicated that eftective
healdhy tissue, as well as cartous lestons, is possil)lﬁ with-
out thermal injury to surrounding hard tssues. This laser

cmitted wavelength of 2.94 pun and has demonseraced che
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ablation of

ability to remove dentn and enamicel, as well as restoracive
materials, at rates comparable with those achieved with
the dental drill (Hibst and Keller, 1995). The clinical use
of ErYAG laser in Restoranive Dentistry is based on the
ability of this system in create irregular surface providing
nncromechanical retention tor adhesive dental restoratve
material and margial scal.

The
Stercomicroscope, SEM and EDX the marginal feakage

aimy of this study was o evaluate under

in Class V restorations prepared with ErYAG laser.

MATERIALS AND METHODS
Thirty-six extracted human third molar teeth were used
in this study. All teeth were free of carious lesions or
defects. The teeth were cleaned and stored in a 0.9%
NaCl solution to prevent dehydration. Cervical Class V
cavitics of uniform size (mesiodistal width of 3 mm,
occlusogingival length of 2 mum and a depth of 2 mm)
were prepared at the buccal surfaces of teeth. The occlusal
cavosurface margin of cach cavity was placed in enamel
and the cervical margins of all preparations excended into
denein or cementun. The reeth were equally divided into
3 groups:
Group 1 (control group) - the cavities were pre-
pared using a high speed handpiece tinder spray coolant
(KaVo do Brasil S/A) with a dimmond bur #1091 dnill
and the final preparation of the cavity surface was done
with the samie drill bur at o tow speed handpiece (KaVo
do Brasil S/A). The oechusal cavosurtace bevel was done
with a diumond bur # 3195 F using a high speed hand-
picce. After the preparations, the cavities were etched
using 35% phosphoric acid gel (3M Dental Products --
Brazil) for 15 seconds, washed with a water spray tor 1
minute and dried with absorbent paper, promoting
moist surtace.
Group 2 - the cavines were prepared using the
Er:YAG laser with a focused laser light, with an energy
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of 400 mJ, a frequency of 6 Hz and an encergy density of

50.43 J/cm? The occlusal cavosurface bevel was done
with a same Taser using an energy reduced to 60 m)odhe
frequency increased to 10 Hz and energy density of 843
J/cm’ (Groth et all, 1996) .

Afterwards, the cavides were erched with 35

Yo phos-

phoric acid gel for 15 seconds, washed with a water spray
for 1 minute and dried with absorbent paper, promoting
a moisty surface.

Group 3 - the cavities were prepared using the

Er:-YAG laser with a focused laser light, with na energy

of 400 m), a frequency of 6 Hz and an energy density of

56.43 J/cm?. The occlusal cavosurface bevel was etched
with a same laser using an cnergy reduced to 60 m}. the
frequency increased to 10 Hz and encrgy density of 8.43
J/em?. In this group., no acid phosphoric etching was
used.

The hiser used in this study was a KaVo KEY Laser
I - Gt‘rmdny, at a wavelength of 2,94 . a pulse dura-
tion of 250-50Mus and spot size of 0.95 pm.

After the preparations two conseeutive lavers of the
Single Bond (bonding agent - 3M Dental Produets) was
applicd in the cavities of the 3 groups, dried for 5 seconds
and the light cured by visible light (XE3000 - 3M do
Brasil) for 10 seconds. The cavitics were restored with
Z100 composite resin (3 M), color A 3.5, inserted using
a Centrix syringe in incremental built up in approxi-
mately 1 mm portions. Each increment was polymerized
for 40 seconds with a wvisible light curing. Finished
restorations, the specimens were stored in water for 24
hours at 37° C and polished wich ultra fine diamond burs
and Sof-Lex disks (3M), After that, they were thermocy-
cled (MCT2 - AMM. Instrumental). The thermocycling
regimen employed consisted of 600 cycles between baths
of 5° C and 55° C with a dwell time of 1 minute in cach
bath and a 3 seconds transfer time between baths,

For tracer element penetration testing, the apices of
all teeth were scaled with cyanoacrylate and the entire
tooth reccived a coating of red nail varnish up to the
restorations and 2 mm bevond the margins. The teeth
were then mmersed ina 50% aqucous silver nitrate sofu-
ti(ﬁ:n' for 24 hours while kept in darkness. Sequentialiy, the
tw'c'c"th were washed in tap water for | minute and soaked

in photo developing solution and exposed to Huorescent
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fight for 6 hours (Wu et al®, T983: Wicezkowski et al6,
1992)

The specimens were embedded inresins chemicatly
activated (IR-edetibe) and 1o chick longitudinal sec-
tions 0 the center of the restorations were done widh a
diimmmond saw microtonte under running water (Labeut
1010 - Extec). Cut surfaces were polished wich sandpa-
per 600 under water ina variable speed grinder-polish-
er (Ecomet 3 - Buehler). The specimens were cleaned in
an ultrasound appliance.

The degree of marginal leakage was determined by
the penetration of the silver nitrate stin from the gingi-
val and occlusal cavosurtice margins toward the base of
the cavity preparations. acl specimen was evaluated
under Olynipus zoom Stercomicroscope (Model SZ40)
at x40 magnitication by oo examiners. The following
criteria were vsed to determine the degree of silver
nitrate penctration i this study wast 0=no  leakage:
t=Minimal (Ieakage less than 1/3 the length of the wall);
2=Moderate (1/3 to 2/3 the length of the wall) and
3=Extensive (greater than 273 the length of the wall),

Alter examumntion under a Stercormicroscope, two
representative samples from cach group were chosen for
study under the SEM awith EDX analysis for identify pre-
cisely the pathway of microleakage (Wicezkowski et al %,
1991). Each specinten was air dried. mounted on an alu-
minum seub, coated with a thin laver of gold and placed
under vacuum. The specimens were examined by SEM at
25Ky (Phillips LX30 -Eindhoven/Ho) and by EDX
microanalysis (EDAX - Noran Serie T1). ,

Kendall test (Test W) and Kruskall-Wallis test were

used for statistical analvsis.

RESULTS

Stereo microscope observation:

[Specimens | 1 2 3 T4 s i 6 H F 97 10 e [}
I Group 1- 1 | [ [ ! [ B o
| Graup 1- Do Ty : : ' N oo N
| Grnup 2- o o | 1 1 ! O I 1
L Group 2- Voo B N oo T b Doz
| Group 3- e B i N N I 1
SGreup 3 Gip 3} M i 3 : | 4 3 : o ! 3 3

The Table Tindicates the resules of the stady, using 0 to 3 seale

to demonsteate feakage degree. Oc-indicates occlusal margin

and Gi- indicates gingival margm.

In all cases more leakage was found at gingival mar-

vins than occlusal margins. The seatistical analyvsis indicat-
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Flg 2-SEM of the specimens of group 2. b=bonding agent,
c composntc d dentm

I

; uFlememal dxsmbutxon was plOVldCd by EDX analysis of
tht; SEM ﬁeld as shown in Figs 1, 2, and 3 followed by
mappmg for the elements of calc1um plmsphorus silver
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Element Group ) | Group It Group ill *
Calcium (Ca)___- 6.76 i 12,75 V16
Phosphorus (P) 19.67 i 3142 5,38
Silver (Ag) 26.58 : 0.42 8092
Silicon (51 N 37,00 ; 55.40 1154

Table 2 shows in percentage (%) the presence ofthé _Ca‘lci‘um,
Phosphorus, Silver and Silicon elements in’ the

restoration/tooth interface indicted by black arrow hcads in

figures of the 3 groups.

The silicon map indicates the location of the filler
component of the composite resin. The distribution of
calcium and phosphorus confirms the locations of dentin
and smear layer. Silver was used as a microleakage tracer
and was evident throughout the smear layer and into the
dentinal tubules, suggesting that microleakage progress

along the smear layer and into the tubules.

DISCUSSION
The prevention of microleakage depends largely on the
maintenance of the seal between the restorative material
and tooth structure5. According Pashley and Carvatho?,
1997, some techniques showed that leakage is not uni-
form along the interface while some areas may show no
microleakage, others may leak from the external cavosur-
face margin to the pulp. This reflects the non-uniformity
of bonding discussed above, which may be related to sev-
eral factors such as differences in the thickness of the
smear layer, different degree of etching, wetness, forces of
polymerization contraction, etc. :
The preparation and treatment of the tooth also
influences the microspace between tooth and restorative

materials. The cavosurface margin produced by the
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Er:YAG laser preparation appears quite rough in com- ~ REFERENCES K IR
pdrison to the enamel margin produced by conventional 1. Groth, E;Tanji, E; Zezell, ID; Matson E; Edmrdo, C Ther -
high speed cutting. Consequently, the margin could pre-treatment of enamel surface in vitro with Er‘YAG‘

- . . . laser for bonding composite resin. In: International
result in increased microspacing and greater microleak- Congress on Lasers in Dentistry, 5. jerusalem; Ma;' 5_9’
age. On the othf:r hand, the converse also is possible since 1996. Proceedings ISLD, 1996 p.53-57. -
 the rougher surface might provide improved mechanical 2. Hibst, R.; Keller, U. Er:YAG Laser effects on ofal hnrd and
bonding (Wright et al’., 1993). soft tissues. In Miscrendino, L .J., Pick,R.M. (Ed) L1§ers in
‘Each group exhibited a different microleakage pat- Dentistry, Chicago: Quintessence, 1995. Cap. 11. P- 161 17 - %
tern. More microleakage was found at the L. ' L 'i. ‘ ‘
cémposite/tooth interface in the Group 3, with 3. :{’nshlcy,l)ﬂH : Carvalho, l]{ I;ADDCHUHC l’v;r;ncal;lhty};l;d
SFer’emnicroscope, SEM and EDX observations using the 3;?1;1;9;( resion. Journal of Dentistry, v25, n p i
silver staining method. Probably because in this group 4 Welsh, E.L.; Hembree, J. H. Micro]eqkwge at the gi%gi'vﬂ
phosphoric actd was not used. When this agent is apphied wall with four Class V anterior testorative matern]s ]
to smiear layer that covers dentin, it will dissolve the min- Prosthet Dent.,v.54, n.3, p. 37053 72 Sept. 1985. B

’ éré!l phase of the smear layer and etch approximately 0.5- 5. Wieczovisky, Jr.G.; Vu, X JO'“t R B Day
1.5 um into the sound underlying dentine. Although this Microleakage pathway in restorations usirig a $mé ;

. . . . mediated dentin bonding agent. J. Dent Resmrch v70 h '
system form a very thin hybrid layers (1-20pm) provid- esp., p. 396, 1991, s
ing remarkable bond strengths and very little microleak- Wieczovisky, Jr.,G.; Vu, X.; Davis, E L _]omt R B‘
age’. Microleakage in various dentin bdndmg agent/composu'e k

‘ " The results indicated that in all cases the gingival resin systems. Oper. Dent. Sup]m h. 5, p. 62-67. 19?2 '

" margins, which well in dentin or cementum, showed 7. Wright, G.'Z.,, McConnell, R. J.{ Keller; U. MleO]e"k1g€
higher leakage than occlusal margins, which were locat- of class V- comp051te restorations - prep1red conven'ti(')"nally
ed in enamel. These results confirm that bonding com- with those prepared with an Er: VAG laser: a plk)t smd..—_-

s .. . . Pediatric Dentistry, v. 15, n-6, p. 425426, Nov/Dec, 199
posite tesin to enamel is better than dentin and cemen- 8. Wi, W.; Cobb, E.; Dermann, K. Detecting margin; Ieakage
tum, in accordance to others studies (Welsh, Hembree, of dental composite lestoratlom] Blomed Mater. I{es n ,

- 1985). 17, p. 37-43, 1983. e
CONCLUSION

r'T]nrs study exammed the extent of microleakage in cavi-
t1é§ prepared with the Er:YAG laser. The results showed
thdt there was a significant difference in the degree of
leakage at gingival margins between tile 3 groups
(p=0,01) and no significant difference in the leakage at

;'occ]usa] margins between the 3 groups (p>0,05). The
'e]emental distribution provided by EDX analysis of the
' SEM field showed more microleakage in the specunens

“ ofgroup 3.
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