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The aim of this study was to evaluate the effect of two endodontic irrigants (2.5% sodium hypochlorite and 17%
Ethylenediamintetraacetic acid) on the microleakage and micromorphology of the resin-dentin interface in pulpec-
tomized primary molars. Sandardized Class-|1 cavities were prepared in extracted, non-carious primary molars after
which chemo-mechanical preparation of the root canals were performed in conjunction with K-Files and 2.5% sodium
hypochlorite (NaOCI) between each file size. Final irrigation of the specimens were made with either 2.5 NaOCl, 17%
Ethylenediamintetraacetic acid (EDTA) or with saline (contral). The root canals were filled with a calcium hydroxide
paste and the cavities were sub-grouped to be restored with one of the following materials: a: Amalgam, b: Prime& Bond
NT (with prior total etch) and TPH resin-based composite, ¢ Prime& Bond NT and Dyract d: Prime&Bond NT (with
Non-Rinse Conditioner pre-treatment); and e:Prompt L-Pop and F2000. Following thermocycling and 90-day water
storage, the occlusal and gingival microleakage of restorations were assessed with dye penetration and image analysis.
Separate specimens were processed for scanning electron microscopic investigation of the resin-dentin interface. The
occlusal and gingival microleakage of the tested restorative systems was not affected by different irrigation regimens
(p>0.05), while final restoration with Prime&Bond NT+TPH and Prompt L-Pop+F2000 resulted in the lowest
microleakage values (p<0.05). Following the use of 17% EDTA for final flush, the latter two groups produced relative-

ly thicker hybrid zones, when compared to the saline-irrigated specimens.
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INTRODUCTION

esin composites and compomers have become popular for
Rthe restorations of primary anterior and posterior teeth.!

T hey are well-accepted dueto their low relative thermal con-
ductivity, preservetion of the denta structure in cavity preparation,
continuous progress in the sability of their composition, and
because of the increasing demand from parents to provide esthetic
restorationsto their children.2> Compomers also include the proper-
ties of the composites and glass ionomer cement and it is an esthet-
ic materid, light-cured and with efficient short-term inhibition of
caries due to thelr fluoride release?

For primary molars having undergone pul potomy or pul pectomy,
stainless-sted crowns (SSCs) are the most preferred restoration of
choice.®® Traditionally, SSCs have been recommended for restora-
tion of such primary teeth, assuming full-crown coverage may pro-
vide less leakage compared to other restorative techniques®®
However, this recommendation has not been supported by any con-
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trolled study to date. Moreover, even SSCs perfectly adapted on
extracted teeth have been shown to demonstrate considerable cervi-
ca microleskage in vitro.*

The widdy held clinical perception regarding the brittleness and
susceptibility to fracture of pulpally trested teeth**2 is another major
reason for the use of SSCs in primary molars** Nevertheless,
results of previous laboratory™*+*” and clinical work®** have demon-
drated that loss of avital pulp, does not lead to progressive changes
in the biomechanical properties of tooth structure that could render
it more brittle. Contrary, the similarity between the biomechanical
properties (i.e.,, punch shear strength, toughness, hardness, fracture
resstance) of endodontically trested teeth and their vital counter-
parts suggest that other factors including loss of dentinal support
(size of restoration), subsequent acute trauma or continuous flexure
of tooth structure may be more critical to susceptibility to frac-
ture.12,1420

The placement of direct adhesive restorations has generally been
found to have a strengthening effect on prepared teeth with few
exceptions.** Adhesive restorations may have several advantages
over SSCsin primary teeth including preservation of sound tooth tis-
sue and normal contact area, and enhanced resistance to microlesk-
age Indeed, the use of adhesive restorations over the root cand fill-
ing is gaining wider acceptance in endodontics.*® Because endodon-
tic sedler pastes and gutta-percha provide minimal resistance to bac-
terid leakage# dentin bonding agents have been proposed as a
secondary sedl to prevent coronal microleskage, a Sgnificant cause
of endodontic failure?* However, placement of an adhesiverestora-
tion after pulpectomy may present apotential problem, sinceirriga
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tion solutions such as sodium hypochlorite (NaOCI) may interfere
with the sealing of dentin bonding agents.»®

The purpose of this study was, therefore, to investigate the
occlusa and gingival microleakage, and the resin-dentin interface of
adhesively-restored pulpectomized primary molars that received
root cand irrigations with 2.5% NaOCI, 17% ethylenediaminte-
traacetic acid (EDTA) and distilled water (control).

MATERIALSAND METHODS
Foecimen Preparation
180 non-carious human primary molars were used in this study.
The teeth were extracted for orthodontic reasons and were obtained
under a protocol approved by the Indtitutional Review Board.
Inclusion criteria stipulated thet at least 2/3 of the roots were intact.
Following surface debridement with a hand scaling instrument and
cleaning with a rubber cup and durry of pumice, the teeth were
stored at 40°C in 0.9% w/v NaCl, containing 0.002% sodium azide
for a maximum of three months. One operator prepared standard-
ized Class Il cavities (bucco-lingua width= 3mm on the occlusal
and gingival sides) with a#245 tungsten carbide bur in a high-speed
handpiece under copious water spray. The gingiva margin was fin-
ished 1 mm below the cemento-enamel junction, as verified subse-
quently under a stereomicroscope a 10x magnification. No bevels
were added a any margin of the preparation. Upon removal of the
roof of pulp chamber to gain access to the root cands, the pulp tis-
sue was removed with a barbed broach (Dentsply-Maillefer,
Baleigues, Switzerland) and working length was established 1.0
mm short of the agpical foramen. The gpical portion of roots were
sedled with warm modeling wax and the root cands were instru-
mented manudly to the same file size (#30 K-file Dentsply-
Maillefer) using the step-back technique. The teeth were randomly
assigned into three groups (n=60/each) with regard to the irrigants
used during the mechanical preparation of the root canas:
Group 1: (Control): Roots were irrigated with 5 ml saline solu-
tion after each instrument, and with 10ml of the sameirrigant for
find irrigation. A find flush was performed with 2 ml distilled
weter.
Group 2: Irrigation with 5 ml of 2.5% NaOCI after each instru-
ment, and with 10ml of the same irrigant for fina irrigation. A
find flush with 2 ml ditilled water was performed to remove
NaOCl.
Group 3: Irrigation with 5 ml of 2.5% NaOCI at each instrument
change, followed by 10 ml 17% EDTA (pH:7.4) for final irrige-
tion. A fina flush with 2 ml digtilled water was performed to neu-
trdize EDTA.
In dl specimens, the irrigation was made with the cavity preparation
facing downwards, so asto facilitate contact of theirrigant with cav-
ity walls. Following mechanica preparation, the roots were filled
with a calcium hydroxide-based paste with the spiral-lentulo tech-
nique. Excess paste was removed from the pulp chamber and the
cand orifices were sealed with an approximately 2 mm-thick con-
ventional glass ionomer cement base. Stainless steedl Tofflemire
matrices were custom-fitted to the prepared teeth and specimensin
each irrigation group were further assigned randomly into five sub-
groups (n=12/each) to receive the following corond restorations.
Group a: (negetive control): A non-gammall capsule amalgam
(Permite 11, SDI, Audtralia) was triturated in an amal gamator
(Ultramat, SDI) according to the manufacturer’s recommenda-
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tions and condensed into the cavity in small increments.

Following carving and burnishing, the teeth were wrapped in

moist gauze and stored in separate vias in a 370C incubator for

24 hours(h) to alow setting of amalgam. Thereafter, the restora

tions were finished and polished with carbide finishing bursin

combination with silicon polishing instruments.

Group b: Enamel and dentin surfaces were etched with 36%

phosphoric acid gel (DeTrey Conditioner 36, De Trey, Germany;

30 seconds (s) enamel and 15 s dentin) and thoroughly washed

there after with air-water jet for 15 s. Excess water was removed

from the cavity by sterile cotton pellets, leaving the enamel and
dentin surfaces visibly moist. An acetone-based single-bottle
dentin adhesive (Prime& Bond NT, Dentsply, Germany) was
applied in ample amounts on cavity walls with a microbrush and

left undisturbed for 20s. The solvent was, then, removed with a

gentle stream of compressed air. After light-curing for 10's, a sec-

ond layer of adhesive resin was applied, immediately air-thinned
and light-cured in the same manner. A hybrid resin composite
materid (TPH, Dentsply, Konstanz, Germany) was placed into
the cavities, with a maximum increment of thickness of 2mm.

Each increment received 40s photopolymerization. The restora-

tions were additionally light-cured from bucca and lingual sides

following removal of the matrix band. Anatomic contouring and
finishing of the fina restoration were accomplished with carbide
and ultrafine diamond finishing burs, cups and aluminum oxide
disk series (Soflex, 3BM/ESPE, Seefeld, Germany), immediately
after light curing.

Group c: Prime & Bond NT was gpplied into the cavity as with

Group b without prior acid etching. A polyacid-modified resin

composite (compomer) materia (Dyract AP, Dentsply, Konstanz,

Germany) was placed, photopolymerized and finished in accor-

dance with the restorative protocol followed in Group b.

Group d: A non-rinse conditioner (NRC, Dentsply, Germany)

was gpplied on cavity walls with amicrobrush, |eft undisturbed

for 20 seconds, and air-dried for 5 seconds. Thereafter, Prime &

Bond NT was applied into the cavity aswith Group b. Finaly, the

compomer Dyract AP was placed, photopolymerized and finished

in accordance with the restorative protocol followed in Group b.

Group e: A predosed, al-in-one salf-etch adhesive (Prompt L-

pop, 3M/ESPE, Seefeld, Germany) was activated by squeezing

the two components and the resulting mix was applied directly to
the cavity wallswith agentle rubbing action. After 15 seconds, the

solvent was evaporated with amild air flow and light cured for 10

seconds. A polyacid-modified resin composite material (F2000,

3M/ESPE, Seefeld, Germany) was placed, photopolymerized and

finished as with Group b.

Specimens were stored in water at 37°C for 48 hours after which
thermal cycling was performed in digtilled water at 5-55+20C for
1000 cycles (dwell time: 30s). The teeth were, then, stored in dis-
tilled water at room temperature for 90 days® The water was
changed every week.#

Microleakage test and image analysis

The root apices were sealed with sticky wax to prevent dye penetra-
tion. The samples were coated with two consecutive layers of nall
varnish up to 1mm from the restoration margins. Samples were,
then, immersed in 0.5% basic fuchsn solution (Wako Pure
Chemical Industry, Osaka, Japan) for 24 hours. Theresfter, samples
were rinsed thoroughly under tap water, air-dried and embedded in
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aphenalic ring with epoxy resin (Struers, Copenhagen, Denmark).
Three parald longitudina sections were made through the resin
restorations using alow-speed, water-cooled diamond saw (Isomet,
Buehler, Lake BIuff, IL, USA) in the mesio-distal direction. For
each specimen, dye penetration along the occlusa and gingival mar-
gins on each of the three sectioned surfaces was digitaly pho-
tographed at 20x (1280x1024 resolution) under a stereo-microscope
(Olympus, Tokyo, Japan) and transferred to an IBM-compatible PC.
On each section, the staining along both occlusal and gingivel
restoration interfaces was measured (in mm) using image analysis
software (Imaged V.134, Nationd Inditutes of Hedth, Bethesda,
Maryland). The occlusal and gingival microleakage (mm) of each
specimen was recorded by calculating the mean occlusa and gingi-
va microleskage values of three sections. For each sub-group, the
differences between the extent of dye penetration at the occlusal and
gingival marginswere evaluated Setigtically usng Wilcoxon Signed
Ranks test with significance set at P=0.05. The occlusd and gingi-
va microleskage values of the sub-groups were compared Stetisti-
cally with Kruskal-Wallis Test at the same level of significance.
Scanning Electron Microscopy (SEM ) Evaluation

For each sub-group, three additional teeth were prepared and sec-
tioned in the same manner described before in order to evauate the
tooth-adhesiveinteface under SEM. The sectionswerefirst exposed
to 6 N HCl for 15 sfollowed by 1% NaOCI for 10 min, and dehy-
drated in ascending grades of ethanol (30, 50, 95% for 30 min each,
and 100% for 60 min). After the fina ethanol bath, the specimens
weredried by immersion in hexamethyldisilazane (HMDS, Electron
Microscopy Sciences, Hatfield, PA) for 30 min, placed on a filter
paper inside a covered glass vid, kept in vacuum for 24 h.
Subsequently, the specimens were sputter coated with gold-palladi-
um (Balzers-SCd 050 sputter coater, Germany) for observation with
the use of an SEM (JSM-6400V, JEOL, Tokyo, Japan) at 20 kV of
accelerating voltage.

RESULTS
Microleakage Evaluation

Representative specimens from different groups depicting
microleakage are presented in Figure 1. The microleskage values (in
mm) of the test groups are presented in Table 1 as mean+SD.
Regardless of the irrigation solution used, dl groups demonstrated
microleskage to varying degrees. When saline was used as an irrig-
ant, group 1b (Total Etch+ Prime& Bond NT+TPH) showed signifi-
cantly less occlusa microleakage (p<0.05) than groups 1a, 1c and
1d (Amalgam, Prime& Bond NT+Dyract and NRC+Prime& Bond
NT+Dyract, respectively). Although restoration with Total Etch+
Prime&Bond NT+TPH (group 1b) yielded the lowest occlusal
microleskage vaue, this was not significantly different than that of
the Prompt L-Pop+F2000 group (group 1e, p>0.05). For gingival
microleskage, the Total Etch+ Prime&Bond NT+TPH and Prompt
L-Pop+F2000 groups (groups 1b and 1e, respectively) demonstrat-
ed dignificantly less values than that of amagam and
NRC+Prime& Bond NT+Dyract (p<0.05).

When 2.5% NaOC| was used as an irrigant, the Tota Etch+
Prime& Bond NT+ TPH group (group 2b) demonstrated significant-
ly less occlusal microleakage vaues (p<0.05) than those of al other
restorative groups (groups 2a,2c,2d, and 2e). However, for gingival
microleakage values, only those of the Tota Etch+ Prime&Bond
NT+TPH and Prompt L-Pop+F2000 groups (groups 2b and 2€)
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TABLE 1: Occlusal and gingival microleakage of the test groups.
Values (mm) are presented as mean+SD.

Irrigant/ Sub-gro
Group " u_ EIOUP | p estoration Occlusal Gingival
(n=12) a
(n=60) =
a Amalgam 1.19+1.09 1.94+0.73
b Total Etch+ Prime&Bond NT + 0.19£0.08 1.00£0.78
TPH e ’ )
Saline
(Control)y/ ¢ Prime& Bond NT + Dyract 0.91£0,71 1.76£1.39
Group 1 - 1 -
d NRC+Prime&Bond NT + 0.70+0.33 1.66£0.73
Dyract : - ’ o
e Prompt L-Pop + F2000 0.47+0.19 1.37+1.01
a Amalgam 1.21£1.00 1.96+0.75
b Total Etch+ Prime&Bond NT + 0.1840.06 1.2340.78
TPH B . ) 3
2.5%
NaOCL/ [ Prime& Bond NT + Dyract 0.90+0.74 1.78+1.37
Group 2
P T
I 0.71£0.34 | 1.720.74
Dyract
e Prompt L-Pop + F2000 0.48£0.30 1.47£1.07
a Amalgam 1.20£1.10 1.9240.72
Total Etch+ Prime&Bond NT +
q
. b TPH 0.16+0.05 1.03+0.78
o
EDTA/ c Prime& Bond NT + Dyract 0.89+0.75 1.73+1.35
Group 3
erl 3
d NRC+Prime&Bond NT + 0.68£0.13 1.6440.78
Dyract
e Prompt L-Pop + F2000 0.45£0.29 1.35£1.08

FIGURE 1: Representative micrographs of specimens showing
microleakage at the tooth-restoration interface (Original magnifica-
tion, 20X, Scale Bar = 2mm). A. Group 3b (Upper left), B. Group 2c
(Upper Right), C. Group 3d (Lower left), and D. Group 2e (Lower
right).

were dgnificantly lower than the amalgam group (group 2a,
p<0.05). Similar to 2.5% NaOCl-irrigated samples, the Total Etch+
Prime&Bond NT+ TPH group (group 3b) demonstrated significant-
ly less occlusal microleskage values (p<0.05) than those of all other
restorative groups (groups 3a,3c,3d, and 3€), when 17% EDTA was
used for fina flush. In regards to gingival microleskage values fol-
lowing EDTA irrigation, group 3e (Prompt L-Pop+F2000) demon-
strated significantly less values than that of amalgam and
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FIGURE 2: Representative SEM micrographs of the tooth-restora-
tion interface in control (saline-irrigated) samples. A. Prime&Bond
NT (with prior total etch)+TPH, B.Prime&Bond NT+Dyract,
C.Amalgam, D.Prime&Bond NT (with prior NRC pre-treatment), and
E.Prompt L-Pop+F2000.

FIGURE 3: Representative SEM micrographs of the tooth-restora-

tion interface in 2.5% NaOCl-irrigated samples. A. Prime&Bond NT
(with prior total etch)+TPH, B.Prime&Bond NT+Dyract, C.Amalgam,
D.Prime&Bond NT (with prior NRC pre-treatment), and E.Prompt L-
Pop+F2000.

NRC+Prime&Bond NT+Dyract (groups 3a and 3d, respectively;
p<0.05).

When the experimental sub-groups were compared statigticaly
for the effect of irrigation on microleakage, no significant difference
was found for either the occlusa or gingiva values (p>0.05). At
both margins, the microleakage of the tested restorative systems
was not affected by different irrigation regimens. Regardless of the
irrigation regimens tested, comparison of occlusa and gingival
microleakage within each sub-group showed that, prior etching of
cavity margins with phosphoric acid (groups 1b, 2b, 3b) and NRC
(groups 1d, 2d, 3d) yielded significantly lower dye penetration a
the occlusal (enamel) margins compared to the gingival margins
(Wilcoxon Signed Ranks test, p<0.05). For al sub-groups employ-
ing Prompt L-Pop, Prime&Bond NT (without any prior condition-
ing) and amagam, there was no significant difference between the
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FIGURE 4: Representative SEM micrographs of the tooth-restora-
tion interface in 17% EDTA-irrigated samples. A. Prime&Bond NT
(with prior total etch)+TPH, B.Prime&Bond NT+Dyract, C.Amalgam,
D.Prime&Bond NT (with prior NRC pre-treatment), and E.Prompt L-
Pop+F2000.

microleakage vaues at the occlusal and gingiva margins (p>0.05).
SEM evaluation

Representative micrographs of the resin-dentin and amagam-
dentin interface of specimens which received prior sdineirrigation
(control) are presented in Figure 2. Application of tota etch and
Prime&Bond NT resulted in an approximately 5-7um-thick, con-
tinuous hybrid layer with well-defined resin tags demonstrating thin
resin projections, indicative of lateral tubule hybridization (Figure
2a). Therewasno sign of hybridization when Prime& Bond NT was
used done and only afew, thin resin tags were present (Figure 2b).
The ama gam-dentin interface showed signs of incomplete adapta-
tion, as evidenced by severa gaps (Figure 2¢). Application of NRC
and Prime&Bond NT produced a thin hybrid zone with relatively
more tubular projections than that observed when the same adhe-
svewas used aone (Figure 2d). Prompt L-Pop produced auniform
and continuous hybrid zone (approximately 3-5um-thick) with
thick resin tags, characterized by latera tubule hybridization
(Figure 2e).

In generd, irrigation of the dentin with 2.5% NaOCL did not
dter the morphologica features of the resin-dentin and amalgam-
dentin interfaces (Figure 3). In the amal gam group, more regions of
complete adaptation were observed (Figure 3c). In addition, afew
Sites of submicron hiati were detected in the NRC+Prime& Bond
NT group (Figure 3d). Following the use of 17% EDTA for fina
flush, thetotal etch and Prime& Bond NT (b) and Prompt L-Pop (€)
groups produced relatively thicker hybrid zones, when compared to
the sdine-irrigated specimens (Figures 4a and 4e). Application of
Prime&Bond NT aone and with prior NRC pretreatment produced
a continuous hybrid zone-like interface, with only minor improve-
mentsin the number and thickness of resin tags (Figures4b and 4d).
Similar to NaOCL -treated samples, the adaptation of amalgam to
primary dentin was good, but there were still signs of microgaps
(Figure 4c).

DISCUSSION
Microleskage test is a widely used method to evauate the sedl-
ing performance of adhesive systems in dentin and enamel . Z*
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Among different methods employed, measurement of dye penetra
tion on sections of restored teeth is the most commonly used tech-
nique®® In the present study, three sections were made through
esch regtoration to increase the rdiability of measurements® This
technique was combined with image analysis in order to obtain
quantitative results instead of a conventional subjective scoring. A
relative merit of this objective approach compared with a subjective
scoring system was to discard the need for scoring by separate eval-
uators and for consensus scoring in borderline cases, aswell as sta
tistical procedures with regard to inter-examiner reliability.

One of the primary requirements for any dentin bonding system
is resstance to degradation in the ora environment.® If water
absorption occurs at the adhesive/dentin interface, there may befluid
movement at the junction of the adhesive resin and hybrid layer dur-
ing flexing of the restoration and tooth.® Coupled with the degrada-
tion of the adhesive phase that leaves previoudly hybridized collagen
unprotected,® the cumulative effect would be breakdown of the
adhesive/dentin bond, and ultimately, undermining of the marginal
integrity of the adhesive restoration. In addition to thermocycling,
a widely used aging technique that significantly impairs marginal
sedling,* the specimens herein were subsequently water-aged for 90
days® in an attempt to enable quantitative evaluation of microlesk-
age after prolonged degradation of the resin-dentin bonds. Recent
work has provided direct evidence of the breakdown of hydrolytical-
ly unstable adhesive components at the hybrid layer/dentin interface
indass| compositerestorations, following 90 days of aqueousaging.®

NaOCl is awell-known non-specific proteolytic agent capable of
removing organic material, as well as magnesum and carbonate
ions®* Applied in various concentrations (0.5-5.25%), NaOCl is
the most favored endodontic irrigant because of itstissue-dissolving,
antimicrobial and lubricating properties® Studies conducted on
extracted permanent teeth have reported that NaOCI irrigation may
adversdly affect the sealing properties of total- and self-etch adhe-
sives a gingiva (resin-dentin) margins®* In contrast to those
reports, however, sealing ability of the tested systems at the gingival
margins were not affected by NaOCI irrigation in the present study.
Thisfinding can be explained by the lower concentration of NaOCl
employed (half the concentration used in permanent teeth) herein.»#
Moreover, the duration of chemo-mechanica preparation, and thus,
the time of contact of NaOCl with cavity margins was shorter
(approximately 20 min) than that reported in permanent teeth previ-
oudy.® Higher concentration and longer trestment time may result
in more significant changes dentin,® as well asincreased possibility
of mineral loss®* that may render the dentin subsirate lessideal for
adhesive procedures®

Several authors have recommended the sequential use of organic
and inorganic solvents as endodontic irrigants, since no single solu-
tion has yet proved to be capable of removing the smear layer
aone® In this regard neutral EDTA solutionsin a 15-17% concen-
tration, has gained wide acceptance as afinal flush solution (in asso-
ciation with NaOCl) in the removal of intracana smear layer and
smear plugs®* In the present study, microleskage at the occlusal
and gingival margins of the test groups that received EDTA irriga-
tion was not significantly different than those of the saline (control)
and NaOCl-irrigated groups. Due to the lack of published data in
primary and permanent teeth, comparisons cannot be made.
However, it can be speculated that the short duration of irrigation
(approximately 1 minute), coupled with the neutrdizing effect of
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final irrigation with digtilled water may have significantly limited the
etching effect of EDTA to theremoval of smear layer only.* Recent
work has shown that application of 15% EDTA for 1 minute is as
effective as 3 and 5 minute applications of the same irrigant in the
removal of intracana smesr layer.*

Studies conducted on extracted permanent teeth have reported
that some irrigation solutions including NaOCl cause significantly
more microleakage at the gingival (resin-dentin) margins of resin-
bonded restorations compared to the enamel margins**
Reportedly, thisis not an unexpected outcome since in both denti-
tions, the margina integrity of the ename-resin bond has been
shown to be superior to its dentin/cementum counterpart.t®#
However, the present study showed that this difference would
depend on the type of adhesive/restorative system employed, rather
than the chemicals used for irrigation. Only the phosphoric acid and
NRC pre-treated groups demonstrated significantly less microlesk-
age a ename margins than that along the gingival margins, and the
observation of thisfinding in al tested irrigation regimens cannot be
considered coincidenta. Contrary, the difference between occlusal
and gingival microleskage valuesfor Prompt L-Pop were not signif-
icantly different, but at both margins, the adhesive system yielded a
sedl that was equivaent to or significantly better than phosphoric
acid and NRC pre-treated groups, respectively (Table 1).

As observed under the SEM, the morphologica appearances of
theresin-dentin interface of the adhesive systemstested hereinarein
line with previous reports. Typically, Prime&Bond NT and Prompt
L-Pop produced a continuous hybrid layer with well-defined resin
tags, and even lateral tubule hybridization. The relatively-thicker
hybrid zone observed in the latter two groups for EDTA-irrigated
samples can be explained by the possible total removal or reduction
of smesar layer by EDTA prior to application of both adhesive sys-
tems® Accordingly, the etching gel or the low-pH sdf etching
primer may penetrate deeper in the absence of (or presence of avery
thin) smear layer,* within the same period of time which the acid in
other groups (control and NaOCl) had to overcome the obstacle of
smear beforeit could reach and interact as deep with the underlying
dentin.® There is, however a general consensus that the quaity of
dentin hybridization is more important than the actua thickness of
the hybrid layers in establishing the long-term seal of bonded
restorations.® Consequently, the depth of of dentin demineraization
may not be an important factor for dentin adhesion.®

Regardless of theirrigation regimen employed, none of the adhe-
Sve systems tested within the experimental conditions of this study
were able to totally prevent the occurrence of microleakage aong
the enamel and gingival margin of primary molars. At both margins,
Prime&Bond NT (alone) and amalgam displayed the worst sedling
performance. In vitro Smulations of clinical conditions under which
enamel and dentin bonding would fail, such as thermocycling and
water storage are difficult, because the factors involved in bond
degradation in vivoare numerous, and not completely known.® Inan
attempt to delay the effects of inevitable post-operative microlesk-
age, the results obtained herein can only be extrapolated cautiously
totheclinica situation for Prime& Bond NT with prior total etch and
Prompt-L-Pop with al margins surrounded by enamel (Class| cav-
ities) and preferably supersealed with abonding resin. The question
is whether these two adhesive systems, as well as other available
adhesive restorations, in conjunction with their resin-based restora-
tives can provide along term seal aong the gingival margin in vivo.
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Thus, clinical studies, even though they are time-consuming, expen-
sive, and lack control over important variables, are necessary.
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