Root Caries Treatment

Use of an All-Tissue Laser to Ensure Success

INTRODUCTION

Caries treatment at the cervical area
of the tooth frequently requires some
excision of gingival tissue to expose
the decay, allowing for preparation of
the tooth and then the placement of
an adhesive restoration. The presence
of cervical caries often presents with
marginal inflammation that makes
restoration placement challenging if
there is hemorrhaging into the site
during placement that leads to com-
promised bond strength and discolor-
ation of the resin marginally.

Various methods have been advocated for gingival modifica-
tion, including dissection with a scalpel, electrosurgery, modi-
fication with a rotary instrument (bur or diamond), and the use
of lasers. The use of these methods present some clinical chal-
lenges that may affect the clinical results sought by the practitio-
ner. Rotary instruments and scalpels yield a bleeding edge that
may affect a restoration’s final results, especially when moderate
inflammation is present at the gingiva prior to excision. Electrosur-
gery, although having hemostatic properties, has been associated
with gingival recession following healing of the cut area, which
may have negative effects on aesthetics.' On the other hand, soft
tissue accepts laser modification without resulting inflammation
or tissue shrinkage during healing and, in addition, demonstrates
quicker healing than with electrosurgery.*3
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Benefits of Using a Laser
The benefit of the laser for gingivectomy is that the cut edge
is nonbleeding due to the hemostasis properties of the laser*
Lasers, depending on their wavelengths, have varying depths of
hemostasis, with the EnYAG having a thin coagulation layer and
lack of in-depth hemostasis and the diode laser having the wid-
est coagulation layer.® This is of particular benefit when placing
a restoration adjacent to the altered tissue at the same appoint-
ment due to the elimination of any hemorrhaging that can affect
the bond strength of the resin restoration being placed and the
resulting shade of the restoration. This also applies to gingivecto-
mies and sulcus alterations related to crowns and bridges, where
hemorrhage can hamper the impression capture at the margins
of the preparation. Additionally, unlike the other methods men-
tioned, laser gingivectomy may be done without the need for
local anesthesia. However, the use of a topical anesthetic may be

indicated in some patients who may
exhibit a higher degree of sensitivity.
The cervical tooth structure also
requires preparation to remove any
affected enamel and dentin. This 1s
typically done using a rotary instru-
ment with a local anesthetic. The
Er:YAG laser permits the removal of
affected tooth structure without the
need for a local anesthetic in most
patients."” Wong? reported that, when
considering the need for local anesthe-
sia for the management of treatment
discomfort during tooth preparation,
there was less discomfort with the laser than was experienced
with traditional handpieces. This matches the clinical observa-
tions found by the authors. The hard-tissue laser has a selective
removal effect on the tooth structure being prepared. As the laser
has an affinity for water, the higher the water content, the more
energy is absorbed and the greater the ablation of that tissue. Car-
ious dentin has a higher water content then unaffected dentin;
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This can frequently be done without the
need for local anesthetic....

Figure 1. Initial presentation of
tooth Mo. 6 with cervical caries that
extended subgingivally.

Figure 2. A periapical radiograph
demonstrated poor marginal

adaption with recurrent caries
imeolving the previously placed
crowns on teath Nos. 5 and 7.
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thus, the ErYAG laser selectively
removes the affected dentin and
leaves the unaffected dentin with
an increased microhardness of
residual caries-affected dentin,
changing its surface morphology
and chemical composition.3? It
has been reported that the ErYAG
laserinfluencesthe acid resistance
of an irradiated substrate, provid-
ing control over the development
of recurrent caries around com-
posite resin restorabons.™"

The ErYAG laser, when used
for enamel surface preparation,
produces irregular and indistinct
morphologic changes that are
different from those produced
after acid etching.'* Thus, pre-
conditioning with the laser was
reported to significantly decrease
microleakage of the enamel
margins, reducing dye penetra-
tion irrespective of whether the
enamel surfaces were moist or
dry."* Microleakage of water<on-

Figura 3. The LiteTouch Er:YAG laser (integrated dental sys-
tems [lds]) was sl 1o Granulation Tisswe Ablation under the
Soft Tissue selting in preparation for removal of the ginghval
tissue overlaying the cervical cares.

Figura 4. The LiteTouch Er:YAG laser tip was
placed at the mesial with the tip contact-
ing thie tooth. The tip was then initated and
movesd 1o the distal of the tooth to trim the
Bmngival tissue.

taminated, acid-etched teeth was
significantly greater. Clinically,
thiswill prevent stain penetration
at the restoration margins over
time. Based on reported results,

expoge e cerical canas.,

Figure 5. Gingival tissue removal was contin-
ued with the LiteTouch Er:YAG laser to fully

Figure 8. The LiteTouch Er:YAG [aser was sel o Enamel
(under the Hard Tissue satting) to begin caries removal margin-
ally around the affected tooth strueture.

the application of an Er:YAG laser
on the enamel and dentin dur-
ing restoration preparation for
the placement of bonded materi-
als (ie, a resin composite or resin
fissure sealant) or resin-modified
glass ionomers may be an alterna-
tive etching method to conven-
tional acid etching.*

Figure 8. The LiteTouch ErYAG [aser was then set to Dentin
{under the Hard Tissue setting).

CASE REPORT Figura 7. The LiteTouch Er:YAG [aser Up was
Diagnosis and Treatment utilized at the gingiva to produce a prepara-
Planning tion margin on nonaffected tooth structure.

A 76-year-old female patient pre-

sented complaining about a *dark spot™ on her “front tooth.” The
medical history was reviewed, and no past contraindications for
treatment were found. Examination noted caries on the facial sur-
face of the right maxillary canine (tooth No. 6) that extended sub-
gingivally (Figure 1). Old resin composite was noted on the mesial
of the crown on the right first premolar, and crowns were present
on teeth Nos. 5 and 7. There was no sensitivity in tooth No. 6. The
gingival tissue was non-inflamed and did not bleed upon probing.
A periapical radiograph was taken to evaluate the extent of caries
(Figure 2). Caries were noted at the margins on the first premolar

and lateral incisor, likely related to the poor fit and open margins
of the previously placed crowns. Noapical pathology was noted on
teeth Nos. 5 to 7. It was recommended that the defective crowns on
the first premolar and lateral incisor be replaced and that a direct
composite restoration be done on the canine. After discussing
with the patient, she accepted the treatment recommendations and
wished to start with the repair of the “dark spot” on tooth No. 6 first.

Clinical Protocol
No topical or local anesthetic was utilized. Since the caries on
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Figure 9. The remalning decay was removed on the
dentin aspect of the preparation with the tip of the

LiteTouch ErYAG lasar

the facial of the canine extended
below the soft tissue, some gingiva
would be excised to improve opera-
tive access to remove the carious
tooth structure and place the com-
posite restoration. The wide band
of keratinized tissue present would
allow minimal gingival recontour-
ing without compromising long-
term periodontal health. It should be
noted that when an insufficient band
of keratinized tissue is present, gingi-
val recontouring compromises long-
term periodontal health, and flap
elevation or gingival repositioning is
required to access the root canes.
The LiteTouch Er:YAG laser (inte-
grated dental systems [ids]) was set
to Gramulation Tissue Ablation (under
the Soft Tissue setting) in prepara-
tion to remove the gingival tissue
overlying the cervical caries using a
ro-mm-wide Sapphire cylindrical
tip (Figure 3). Gingival tissue was
excised (150 millijoules [my), 3.0 W
at 20 Hz) using water to (1) cool the
tissue, (2) flush any debris during
cutting, and (3) eliminate any odors
during the procedure. The laser tip
was placed at the mesial with the
tip contacting the tooth at the distal
aspect of the gingival papilla to spare
the papilla and to avoid the creation
of a *black triangle” following tis-
sue removal. When used in the Soft
Tissue setting, the energy will allow
ablation (cutting) of soft tissue with
no alteration of the hard tissue; this
is the case even when the tip is in
direct contact with hard tissue, such
as bone or tooth structure. The laser
was initiated, and then gingival tis-
sue was excised by moving the tip to
the distal across the cervical part of
the tooth to expose the affected cer-
vical tooth structure (Figure 4). It is
recommended to be conservative in
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eramel margins.

Figura 12. The completied preparation
was then ready for placemant of the
composite restoration. Mote tha lack of
bleading ginglvally that would otherwise
hawe advarsely affected the final color of
the composite and the resinto-looth bond

strength.

gingival tissue removal and realize
that 1t may require several passes to
fully expose the root caries (Figure 5).

The LiteTouch ErYAG laser was
then set to Enamel under the Hard
Tissue setting to use 300 mj, 7.5 W
at 25 Hz with water to begin car-
ies removal marginally around the
affected tooth structure utilizing
the same tip as was used for the gin-
gival tissue removal (Figure 6). The
laser tip was utilized at the gingival
aspect of the affected tooth structure
to produce a preparation margin on
non-affected tooth structure (Figure
7). Then the superior aspect was pre-
pared under the Enamel setting, cre-
ating an area of unaffected enamel
that the restoration will be bonded
to when it is placed. When the infe-
rior aspect of the area to be prepared
is apical to enamel, it will be prepared
using the Dentin setting (under the
Hard Tissue setting).

The laser was then set to Dentin
to use 250 mj, 5.0 W at zo0 Hz with
water (Figure 8). This lower wattage
and higher millijoules setting takes
advantage of the higher water con-
tent of the dentin, allowing removal
of tooth structure without initiat-

Figure 10. The LiteTouch Er:¥AG laser was sel o Enamel
Conditianing (under the Gentle setting) to condition the

Figure 11. The LiteTouch Er:YAG laser tip was utilized
to condition the enamel at the preparation manging in

place of acid etching to improve bonding 1o this aspect
of the preparation.

Figura 13. The adhesive (G-Premio BOND
[GC Americal) was applied to the enamiel
and dentin azpects of the preparation. air-
thinned, and light-cunsd.

Figure 14. A nanchybrid composite
(G-aanlal Sculpt [GC America]) was placed
inte the preparation to full contour and
then lHght-cured.

Figure 15. The completed direct
resin restoration immediataly fol-
lowing polishing and finishing.

ing a pulpal response. In this way,
the preparation can be accomplished
without the need for anesthetic, and
the patient will remain comfortable
during the procedure. All discolored
and affected dentin was removed to
complete the preparation in antici-
pation of the placement of a direct
bonded restoration (Figure g). The
laser eliminates the need for acid
etching the enamel surfaces, provid-
ing a bondable surface that is equal
or superior to those traditional meth-
ods. The laser was then set to Enamel
Conditioning under the Gentle setting
to condition the enamel margins
using 20 mj, o.4 W at 20 Hz with
water (Figure 10). Then the tip was

Figura 16. Postoperative photo at 2 waeks fol-
lowing the gingival recontouring and composite
restoration placement. Mote the healthy gingival
tissua and absance of inflammation.

moved over the enamel margins
(using a selectiveetch approach)
to leave a frosted appearance once
completed (Figure 11). The prepara-
tion was then ready for placement
of the direct composite restoration
(Figure 12).

The area was isolated with cot-
ton rolls and dried with oil-free air
in preparation for placement of the
composite resin. A universal, eighth-
generation bonding agent (compat-
ible with totaletch, selfetch, and
selective-etch technigues) (G-Premio
BOND |GC Americal) was applied
to the enamel and dentin aspects
of the preparation, air-thinned, and
then light-cured for 20 seconds (Fig-



The presence of cervical caries often presents
with marginal inflammation....

ure 13). Next, a nanohybrid compos-
ite (G-nial Sculpt |[GC Americal)
was placed into the preparation to
full contour and lightcured for 20
seconds (Figure 14). Finishing and
polishing was done using finishing
carbide burs and diamonds (Henry
Schein Dental) in a high-speed hand-
piece, along with water. The com-
pleted restoration can be seen in
Figure 15. Note that, although the
gingival edge presents with araw cut,
no active hemorrhaging was present.

The patient returned 2 weeks
later for initiation of the other
planned dental treatment on teeth
Nos. 5 and 7. Examination of the
previously placed restoration on
tooth No. 6 revealed that the gin-
gival area that had been modified
with the ErYAG laser demonstrated
no inflammation and with a healthy
periodontal appearance (Figure 16).
She reported that she experienced
no postoperative sensitivity in the
soft tissue or tooth immediately fol-
lowing treatment or over the subse-
gquent period of time. Further, she
indicated that, other than knowing
that the area had been treated, she
felt that nothing had been done to
the area due to the lack of any sen-
sation both during and after treat-
ment, and a pain-free experience
resulted. The chronically inflamed
papilla between the canine and first
premolar, which was present at the
outset of treatment and due to the
previously placed adjacent restora-
tion, was expected to improve with
the replacement of the faulty crown
on the first premolar.

CLOSING COMMENTS
Caries in the cervical region of the
tooth can frequently involve sub-
gingival extension of the lesion.
This often requires some gingival
modification to properly access the
caries and accurately prepare the
tooth for restoration placement. As
demonstrated in this case presenta-
tion, the Er:YAG all-tissue laser can
be used for gingival modification to

access the carious root structure and

for the preparation of the enamel
and dentin prior to placement of a
composite resin restoration. This
can frequently be done without
the need for local anesthetic, thus
improving the treatment experi-
ence for the patient.+
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