AT

{

—

Tissue Managefnent with the Nd:YAG Lids
A Clinical Report e
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Purpose: The purpose of tils pre]lmlnnry report was to verlfy the potentlnl of the Ne:YAG hser as 2 retractlon :
device used-in combinatlon wILh retraction cords.

Materials and Methods: The: use of the Na: YAG laser as a retmctlon devlce was evnluated ina cllnlcnl trlnl on

elght selected patients, with 54'teeth Invalved, In 1 year, All requlred endodondc treatment and some. needed pe-
. riodontal surgery-before prosthetic treatment. Al patients were fc:lluwed up for onc year Plaquc mdcx blucdlng ,

on. problng, and gingival suleus depth an prcblng werg ¢hacked; - '

‘ “Results The soft tssue always showed optimum halth. after 1 days o( ihe treatment, Thc main advantagcs arc .
K use of only toptcal anestheuc. bleedmg control short healpng t»mc, Dpcraﬁvn mnd postoperative absenee of pain, -

Concluﬂon' Md: YAG Iasers show great potentlnl for prosthetlc use. but other Investigations on: ibuceal gingivalire-- -

~tractlon- will-be necessary in, order il sludy the-level of permanent tlSSLIE recessmn usnng Nd YAG Iaser withaut .

mechanlcnl retracﬂon G oy !‘-'
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he relationshlp between a fixed prosthesis and the

surrounding seft and hard tissue are crucial for
long-term success, The majority of clinical situations re-
quires restoration with subginglval marglns;! therefore,
fixed crowns require an accurate Impression that
records the location of the finish line of the prepared
tecth and a portion of nonprepared tooth structure.23
It is thus necessary to effectively displace the free gingi-

" val margins, Various methods and technigues have

been described in the literature to achieve exposure af
the {inish line and create an acceptable environment for

impression materlals: mechanleal methods, mechanico-

chemical methods, rotary gingival curcttage or gin-
gitage, electrosurgery, lasers, and maodified custom

tray,+10 A great humber of studies reported complete
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tissue healing after gingival retraction without perma-
nent damage of the soft tissues, "™ bur other studies
reported permanent gingival damage assoclated with
retraction procedures,1522 One of the newest applica-
flons for dental lasers Is soft-tissue management. The
Nd:YAG laser (Nd:YAG Smarty A.10, DEKA M.ELA.;
Florence ltaly) was selected because it is already com-
menly used in a number of clinical situations in den-
tistry and in gencral surgery, and, most impaortantly,
because it provides optimum bleeding control, The fel-
loyvinghstudy offers a preliminary evaluation of the ef-
fects of the NA'YAG laser used as a retractlon device
on soft tissue, Immediately after Impressions and dur-

. ing follow-up.
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MATERIALS AND METHODS

In 1 year, 2 patlent groups In good general health were
treated after signing a consent form. All patients of the
2 groups needed periodontal surgery, and were revaly-
ated at the end of tissue healing. Finally, oniy 7 patients
remained and thesc were divided inta 2 groups, The
first group involved 4 patients with 31 teeth: all these
patients were selected with the following criteria: (1)
plaque Index “0", ahsence of plague accumulatlon; (2)

- glnglval sulcus depth between 0.5 and 1.5 mm; (3) no

bleeding on probing. The secand group Involved 3 pa-
tients with 23 teeth; they were selected with similar
criteria but at the moment of impression taking, mod-
erate bleeding and seepage on probing In some zones
of ginglval sulcus oceurred. The age of the patients
ranged from 30 to 57 years. A total of 34 teeth were
Invalved: 11 maxlliary ncisors and 5 canines, 10 maxil-
lary premolars, 10 maxillary melars; 4 mandibular ca-
nines, 9 mandibular premolars, and 5 mandibular
molars, All patients received porcefain-fused-to-meta
crown restarations and they were followed up each
month for one year. During this time period, the prob-
ing attachment level (FAL), bleeding on probing (BOF),
plaque index (Pl) and gingival recessian (REC) were ini-
tially recorded immediately before impressions as a
baseline and during periodic maintenance appoint-
ments (Tables 1 and 2), The data were statistically ana-
lyzed with the Student t-test.

To best control the depth of penetration, the laser
was used In contact mode with continuous air flow. Be-
cause the literature contains only general information
on laser parameters for this indlcation,4.23-2% the
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Nd!YAG laser parameters In this study were set at 3.20
W, 80 Hz, and 40 ral, as recommended by the manu-
facturer for gingival retraction (Fig 1), NdiYAG laser ir-
radiation is delivered through an optical flber, and it is
possible to chonse different dlameters (rom 200 to
600 um, We used a 300-pm fiber mounted In a hand-
plece that allowed easy access in all parts of the mouth
(Fig 2).

Clinical treatment

" Endodontle treatment was performed in all patlents.

The teeth were Initially prepared at the gingival level,
and temporary crowns lined with acrylic resin were in-
serted. In group 2, periodontal surgery was also per-

formed. The final preparation of teeth and rellning of

temporary crowns with acrylic resin was done after
two weeks, After 120 days, In order to obtain com-
plete ginglval healing and tissue stability,8 impressians
were made (Fig 3). During this period, the patients
were checked cach month, and ten days before impres-
ston taking, a final periadontal check-up was done. A
gingival finish line was prepared within the intracrevicy-
lar space during the impression appointment with help
of magnifying loupes, taking the greatest possible care
to avold Injury to ginglval tlssue. Before topical anaes-
thesla with lidocalne, Nd:YAG laser was used on all
tooth aspects except the bucceal side of the incisars, ca~

~ nines, premolars, and nine of the maxillary molars,

while it was used on all sides of the mandibular molar
and one maxillary molar,
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Table 1 Baseline and Teyear clinical measurements of first patient group

Tooth no. Basellne 1yr
PAL BOP Pl PAL ROP Pl REC

33 1 0 0 1 0 0 \
35 1 0 0 1 0 0 \
16 2 1 B ¢] 3 1 1 0.3
43 1 0 Q 1 V] 0 0.2
44 1 0 0 1.5 0 0 0.2
1 ' 0.5 0 Q 0.5 Q 0 \.
12 0.5 0 0 0.5 0 0 \
13 05 0 0 0.5 0 0. \
14 1 0 0 0.5 0 0 \
17 1 1 1 1 1 0 \
n 0.5 0 0 0.5 V] 0 \
22 0.5 0 o 0.5 0 0 \
1 1 -0 0 1.2 0 0 \.
12 ] 0 0 1.2 0 0 \
14 1 0 0 12 0 (AN
15 1 0 0 1.2 0 Q \
21 1 .0 0 1.2 0 0 \
1 0.7 0 0 1D 0 \
12 0.7 0 g 1 1 0 \
13 ‘07 0 0 1 Q 0 \
15 . 0.5 0 0 0.5 Q 0 \
16 R o] 0 1 o Q. \
7 0.7 ) 0 1 0 0 \
22 07 0 0 1 0 0 \
23 0.7 0 0 1 0 0 \
26 1 1 1 1 1 D \
35 0.5 1 ¢ 0.5 0 0 \
a7 1 B 0 1 0 1 03
44 0.5 1 o] 0.5 o 0 0.2
45 0.5 1 1 LT a 0.2
47 1 1 0 1 1 0 03
PAL: prohing attachment level; BOP: bleeding on probing; P1: plaque index; REC: pingival re-
¢esslon.

The lascr was used only in contact mode with a
sweeping motion and a “dragging” movement, It was
essential not to stop or stay too long in the same area,
in order to prevent damaging the tissue and let this
area cool, returning after a short while. It Is also im-
portant to use only the tip of the fiberoptic laser and
to keep the tissue dry with a continuous cool alr jot.
These operations are needed to safeguard gingival tis-
sue and to avoid heat dispersion into the tissue, The
displacement of tissue with retractlon cords on all sides
of the Intracrevicular space was completed (Figs 4 and
5) an all teeth except for 2 mandibular molars, After
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- about 30 1o 40 min, impressions were made with poly-

ether and a modified custom tray,’6 The final porce-
laln-fused-to-metal crowns were cemented 45 to 60
days later. This time was needed In order to carry out
necessary dental techniclan work and clinical controls
ol crown precision.

RESULTS
The statlstical analysls revealed no statistically signifi-

cant changes In BOP and Pl, whereas there was a little
variation in PAL (Table 3). ’
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Table 2 Bassline and 1-year clinical rmeasurements for the second patient
group
Toathne, . Baseling Tyr
PAL BOP Pl PAL BOP Pl REC
24 1 1 ) 1 0 0 \
26 1.5 1 0 1.8 0 0 \
27 1.5 1-2 1 1.5 1 1 0.2
13 0.5 1 0 1 0 0 \
14 1 1 0 1 D 0 \
15 1 1 D 1 D 0 \
17 1 1 1 1 1 1 \
23 0.5 1 0 0.7 0 0 \
2 0.5 1 o 0.7 0 0 \
25 1 | 1 1 0 0 \
26 1 1 0 1 0 0 \
27 1 1 0 1 0 0 \.
33 0.5 1 ' o7 0 ) \
34 0.5 0 0 0.7 0 0 \
33 0.5 0 Q 0.7 o 0 \
R4 0.5 0 0 0.7 2 0 . 0.2
13 0.5 0 0 0.7 0 0 0.2
44 1 0 0 o g 02
45 Q.5 0. 0 0.7 b 1 \
47 1 0 1 1 0 0 0.3
15 1 1 0 1 0. 0 \
% .5 1 0 1.5 0 0 \
7 1.5 1 0 1.2 0 0N
Table 3 Student's t-test: uf data from all patncnts. cumparmg baschne anditl-
.. year: measurement:of bleedmg upon probmg. plaque index and probmg o
tachment. o
Variable N Mean D 50D T P
BOP 54 -0.24 0.59109. «2.98369 0.006026
P 4 -0.33333 0.516398  -4.74341649 0.000028
PAL 54 0.103704 0.207188 3.64296 0.000614

Postsurgical complications such as infections, inflam=
matory reactions, or blood clots were not observed.
There was rapld tissue heallng within ca 10 days (Figs 6
and 7), with littde paln or, in a majority of cases, ab-
sence of pain. The soft tissue completely recovered
within this time, except the buccal aspects of the six
molars (five mandibular molars and one maxillary
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molar were treated). After healing was complete, the

buccal part of the molars treated with laser showed
permanent tissue recesslon up to 0.2 to 0.3 mm that
did not resolve during the follow-up period. On the
two mandibular molars which were gingivally treated
with laser alone, it was necessary to repeat impression
taking, because there was not sufficient space to apply
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a guod bulk of Impresslon material near the finish Ilnc
of the teeth.

DISCUSSION:

The Nd:YAG lasers were developed In 1964.1 They
are lasers in the infrared range of the spectrum (1,064
1tm), and thus thelr light cannot be seen. Therefore, a
red hellum-neon spot light for alming Is used. Like all
lasers, the light Is eoherent, menochromatic, and colli-
mated. Nd:YAG laser radiation is absorbed by pigment-
. ed tissue, chiefly hemoglobin and melanin, Therefore it
is highly recommended not to work with tissue accus
mulation on the tip, in arder 1o avald heat seattering
on the gingival tissue. A small part of Jaser radlatlon Is
absorbed by water; moreover, there Is radlation refrac-
tion in the water, A combination of these twe phenom-
ena causes a dissipation of energy with damaging
effects on tissucs, Encrgy is emitted in pulsed mode,
and penetrates to a depth in tissues of 0.5 t0 1 mm,
This preliminary study focused on the final impres-
sions of multiple abutments with the use of Nd:YAG
laser and retractlon cords as gingival retraction devices.
, The effects of Nd:YAG laser radiation on tissues in-
* clude optical coagulation, optical scattering, and cell
vaporization. Lasers can be used to create-a sulcus
around a tooth before an impression is taken. To try to
minimize gingival damage, the laser. was used in combi-

nation with the mechanical methad of ginglval displace- -

ment. This combinatjon of Nd:YAG lasers and the
mechanical method allows us to have an optimum con-
trol of soft tissue, particularly in cases involving multi-

ple abutments and when the sulcus is too shallow to
* use only retraction cords, This cambination Is alse Im-
portant because 1t allows gingival tissue displacement
both laterally and vertically. Lateral retraction displaces
the tissue so that an adequate bulk of Impression mate-
rlal can be interfaced with the prepared teath.8.18

With careful use of the Nd:YAG laser, remarkable
scepage and bleeding contral of the gingival sulcus is
possible (Fig 8). Moreover, with these procedures, a
clear, clean glhgival ﬂeld Is easily obtained, even when
the sulcus depth Is as little as 0.5 mm and when im-
presslons must be taken of a serles of teath, Another
advantage Is the usc of only a topical ancsthetic (this
must sometimes be repeated). In a great number of
clinical situations anesthetic use was not needed, be-
cause by controlling the heat dispersion with cool air
flow, the patlents did not feel paln. ' '

One disadvantage was the permanent tissue reces-
sion observed on the buccal aspect of the molars;
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however, it cauld also be due 'to use of mechanical
retraction. Qther disadvantages, apart fram the cost of
‘the laser, concern the need to use protective eyewear
for both patients and operator Thls ls easy. Wlthout a
magnifying device or with a micr‘oscope. BuUtdels not
easy with magnifying loupes. Moreover, there is a prob-
lem with the tip of the handplece that guides the
fiberaptic, so while working on the posterior teeth, It
is necessary to have rounded tips that guide the
fiberoptic of the lasers. However, when using the 300-
pm fiber, it is not passible ta use metallic tips because
they overheat. Therefore, plastic tips (Black mini tips,
Ultradent; South Jordan, UT, USA) were used but
stralghtened after a few minutes of work. For correct
function, it 13 very Important to contral the light spot
of the laser, It must be perfectly round; otherwise the
actlon of the laser Irradiation will produce both exces-
sive heat dispersion and a larger arca of necrosis and
tissuc coagulation. If the light spot is not round, the
fiberoptic must be cut. To correctly cut the fiberoptic,
it was carved with a specific sharp instrument and then-
broken with two flngers, obtalning In this way a pérfect
section,

CONCLUSIONS

The use of Nd:YAG laser is highly desirable for accu--
rate impression taking in situations with multiple abut-
ments. This preliminary study revealed that the laser
performance was suitable with a vulnerable width or
thickness of adherent gingival tissue. Further investiga-
tions about the use of laser in the buccal region are
needed, as insufficient data were avallable at the end of
this first elinleal evaluation, and also because it s neces-
sary to study more thoroughly the laser's effects with-
out the mechanical retraction method. The Nd:YAG
laser may be used as a retraction device, because It s
easy to create gingival retraction around the teeth
using this device, Nevertheless, in this study the laser
was used together with mechanical methods of gingival
displacement to try to minimize gingival damage and te
abtaln a sultable vertleal and lateral glnglval tissue dis-
placement.’
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