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Erbium:YAG Laser Application in the Second Phase 
of Implant Surgery: A Pilot Study in 20 Patients
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Purpose: Conventional implant dentistry implies 2 surgical stages. In this context, pain is often present
in the second stage, despite the fact that it is comparatively less aggressive for the patient. The pres-
ent pilot study proposes application of Erbium:YAG (Er:YAG) laser for second-stage implant surgery.
Materials and Methods: Twenty patients were studied with a total of 50 implants in which osseointe-
gration was complete. The subjects were divided into 2 groups: a control group (10 patients with 25
implants), subjected to conventional second-stage surgery; and a group of 10 subjects (also with 25
implants) treated with the Er:YAG laser at second-stage implant surgery. Results: The use of Er:YAG
laser obviated the need for local anesthesia and minimized postoperative pain and time needed
before starting the second stage. With regard to surgical duration, quality of hemostasis, and success
in implant treatment, no differences were reported. Discussion: In the second stage of implant
surgery, different types of laser have been used, taking advantage of their bacteridal effect; disadvan-
tages arise from inducing damage to the implant surface and adverse thermal effects. Conclusion:
The advantages afforded by laser treatment include technical simplicity, the possibility of obviating
local anesthesia, absence of postoperative pain and edema, and complete tissue healing by day 5,
thus facilitating rapid prosthetic rehabilitation. The technique described can be used in all cases
except situations where esthetic considerations prevail in anterior areas, or in the event of a lack of
keratinized gingiva surrounding the implant. (INT J ORAL MAXILLOFAC IMPLANTS 2003;18:104–112)
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One of the most important considerations dur-
ing second-stage endosseous implant surgery is

the correct manipulation of peri-implant soft tissues
to ensure adequate esthetic results and the mainte-
nance of good health. Depending on the technique
employed, the implant can be surrounded by either
keratinized gingiva or free mucosa. The former

consists of collagen-rich connective tissue covered
by keratinized epithelium, while free mucosa com-
prises a lamina propria with little collagen but
abundant elastic fibers covered by a non-keratinized
epithelium.1,2

The need to retain keratinized gingiva around the
peri-implant surface is the subject of considerable
debate.3–11 While some authors consider the pres-
ence of this type of tissue to be essential for implant
success,4,5,9,11 others are of the opinion that the pres-
ence of keratininzed gingiva does not affect implant
survival or peri-implant status, although more thor-
ough hygiene of these implants is indicated.

The elimination of peri-implant keratinized tis-
sue must therefore be considered with caution. In
the authors’ clinical experience, second-stage
implant surgery, while usually not as aggressive as
first-stage surgery, may involve almost as much
postoperative discomfort for the patient. The
authors have generally found the postoperative
period to be much more comfortable when different
lasers are used in oral surgery.
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The carbon dioxide (CO2) laser is one of the
most widely employed lasers in oral surgery. Its use
has been extensively described by many authors.12–14

However, application of the CO2 laser to implant
surgery may by inadvisable because of the thermal
effects generated. Direct irradiation of the bone
should be avoided, since bone necrosis may result.
Although laser energy is reflected by polished metal
surfaces, the associated temperature rise in adjacent
tissues can be transmitted to the implant, thus pos-
sibly affecting osseointegration.15 Nevertheless,
some authors have used this type of laser for both
second-stage implant surgery and for decontaminat-
ing the implant surface in cases of peri-implantitis,
with no alterations being reported in either the
implant or in the osseointegration process.16–20

The erbium:YAG (Er:YAG) laser is a pulsed laser
with no thermal effect that can be applied to both soft
and hard tissues.21 Since the beam is reflected by pol-
ished metal surfaces, it has no effects upon titanium
implant surfaces. The effect of the Er:YAG laser on
the implant surface depends on the energy fluence.
When certain energy fluences are exceeded, the laws
of linear optics do not apply and plasma formation
can be detected on the superficial layers of metals.22

In second-stage implant surgery, bone is often
seen to form above the healing cap or at the implant
margins upon removal of the sealing cap. Elimina-
tion of this bone can be performed using rotary or
manual instruments. In either case, caution is essen-
tial to avoid damage to the implant surface. In such
situations, the Er:YAG laser can eliminate soft tis-
sue as well as ablate bone without damaging the
implant surface.23

Recent studies24–26 have found osseointegration
to be expedited when using the Er:YAG laser com-
pared to employing conventional rotary instru-
ments. The laser is well absorbed by bone, without
a rise in temperature, and good healing is facili-
tated. The present pilot study was conducted to
evaluate the advantages of the Er:YAG laser versus
conventional surgery in second-stage endosseous
implant surgery of the jaws.

MATERIALS AND METHODS

This pilot study comprised 20 consecutive patients
subjected to second-stage implant surgery at the
Master (Postgraduate Program) in Oral Surgery and
Implantology of the Dental School of the University
of Barcelona. Patients with single anterior-zone
implants were excluded, as were those with kera-
tinized gingiva that failed to cover the entire
implant perimeter. 

The patients were randomized according to
Efron’s method27 and divided into 2 groups: (1) a
control group of 10 patients with 25 implants, sub-
jected to conventional second-stage surgery; and (2)
an experimental group of 10 subjects (also with 25
implants) treated with an Er:YAG laser at second-
stage implant surgery, based on the technique
described below (Table 1). In the control group,
surgery was performed as follows: Following anes-
thetic infiltration with 4% carticaine and 1:100,000
epinephrine, a small mucoperiosteal flap was raised
and the healing caps were replaced by healing posts.
The surgical zone was subsequently sutured using
3/0 silk.

In all patients, sufficient keratinized gingival tis-
sue was present to completely surround the implant,
with a variable tissue thickness (0.5 to 3.0 mm)
between the healing cap surface and the gingival
surface.

An Er:YAG laser (wavelength 2,940 nm) (Key
laser II, KaVo, Biberach, Germany) was used. The
treatments were performed employing the 2051 and
2056 handpieces, with the former operating in non-
contact mode and the latter in contact mode with a
quartz prism tip.

Implant Location 
In those patients where the healing cap was not
visualized by transparency, a surgical guide was used
with radiologic control to precisely determine the
implant location.

Surgery
In all cases, surgery was started using the 2051 non-
contact handpiece under a water spray (0.3
mL/minute) at a frequency of 2 Hz and a pulse
power rating of 250 mJ, without anesthesia. The
handpiece was used at a focal distance of 14 mm. In
those patients who reported no perioperative pain,
the parameters were modified, increasing the fre-
quency and/or pulse energy. In 2 cases, a maximum
of 500 mJ and 4 Hz was reached (the maximum
dose afforded by the Key laser), without using anes-
thesia (Figs 1 and 2).

Anesthesia
Anesthesia was performed when the intraoperative
discomfort or bleeding prevented the continuation
of surgery. In one case it was requested by the
patient because of a painful sensation during lasing
(patient #2) and in another case, anesthesia was
delivered to control bleeding, which did not allow
adequate visualization of the cover screw (patient
#8). One milliliter of 4% carticaine solution with
1:100,000 epinephrine was used via infiltration
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Table 1 Clinical Data of Patients Included in the Experimental and Control Groups

Patients (in No. of
surgical order) Group implants Edentulism Anesthesia

1 Control 1 Single (Maxillary right first 1 mL of 4% carticaine + 
premolar) 1:100,000 epinephrine

2 Experimental 3 Mandibular distal extension 1 mL of 4% carticaine +  
1:100,000 epinephrine

3 Experimental 1 Single (Maxillary right None
second molar)

4 Control 2 Total mandibular 1.2 mL of 4% carticaine + 
1:100,000 epinephrine

5 Control 5 Total mandibular 1.8 mL of 4% carticaine +
1:100,000 epinephrine

6 Experimental 1 Single (Maxillary left second None
premolar)

7 Experimental 3 Maxillary distal extension None
8 Experimental 4 Total maxillary 1 mL of 4% carticaine +

1:100,000 epinephrine
9 Experimental 2 Mandibular distal extension None
10 Control 3 Mandibular distal extension 1.5 mL of 4% carticaine + 

1:100,000 epinephrine
11 Experimental 5 Mandibular distal extension None

(left and right)
12 Experimental 2 Total mandibular None
13 Control 1 Single (Maxillary left second 1 mL of 4% carticaine +

premolar) 1:100,000 epinephrine
14 Experimental 3 Mandibular distal extension None
15 Control 2 Mandibular distal extension 1 mL of 4% carticaine + 

(Maxillary left second premolar) 1:100,000 epinephrine
16 Control 3 Maxillary distal extension 1.8 mL of 4% carticaine + 

1:100,000 epinephrine
17 Experimental 1 Single (Maxillary right first None

premolar)
18 Control 1 Single (Mandibular right 1 mL of 4% carticaine + 

second premolar) 1:100,000 epinephrine
19 Control 4 Maxillary (four maxillary 1.8 mL of 4% carticaine + 

incisors) 1:100,000 epinephrine
20 Control 3 Maxillary distal extension 1.8 mL of 4% carticaine + 

1:100,000 epinephrine

Fig 1 Second-stage implant surgery in a patient receiving 4
Brånemark System implants in the maxilla. The periodontic hand-
piece with quartz crystal fiber and water spray was used (patient
#8).

Fig 2 Appearance of the implant heads after removal of the
healing posts, 1 week after surgery (patient #8).
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around the implant. The amount of anesthetic solu-
tion never exceeded 0.2 mL per exposed implant.
Despite the vasoconstrictive action of the epineph-
rine when bleeding continued to obstruct action of
the laser beam, the 2056 (Kavo) handpiece was
used, since this is the instrument used for periodon-
tal surgery, with the quartz prism tip under water
drip for contact working. The handpiece was not
used, because it generates a slight thermal effect.

When the tissues were anesthetized, a frequency
of 15 Hz and a pulse power rating of 250 mJ were
selected, thus allowing a shortening of surgical time
because of the increased ablation effect. After the
tissues covering the implant were eliminated, the
healing cap was replaced by the corresponding
transepithelial post, allowing healing by secondary
intention (Figs 3 and 4).

In the control group, the technique usually
employed in the Unit of Oral Surgery and Implan-
tology, Master of the Dental School of the Univer-
sity of Barcelona, was performed. This consisted of
a crestal incision with connection of the transep-
ithelial abutment and suturing. 

Postoperative Treatment
All patients operated on by both techniques
received the same analgesia (acetaminophen 650
mg, for a maximum of 4 doses daily, spaced 6 hours
apart). The patients were instructed to take the
medication only when necessary, and a visual analog
scale (VAS) was provided to allow the patients to
score pain daily for the first 7 days. Pain was scored
on a scale of 1 to 5 (1 = total absence of pain; 5 =
worst pain imaginable). The patients were also
asked to record their use of analgesic medication
during the postoperative period.

Evaluation of the Surgical Technique
The patients were asked about their degree of satis-
faction with the perioperative and postoperative
management received.

To evaluate the technique employed, the duration
of surgery and the need for local anesthesia were
recorded. The appearance of intraoperative (eg,
bleeding) and postoperative complications (pain or
any kind of discomfort) was also documented. The
time to healing was recorded, with a clinical assess-
ment of the peri-implant tissues at the end of surgery
and again 7 days after the operation. Absence or pres-
ence of soft tissue inflammation, edema, gingival
bleeding, crevicular exudates, and pain was assessed.
Finally, the minimum time required to commence
prosthetic treatment was recorded. A single observer
visited all patients. This observer had been previously
calibrated by reviewing all abutment connection surg-
eries at the Unit of Oral Surgery and Implantology. 

Statistical Analysis
A descriptive study was conducted, together with a
comparative analysis based on the Pearson chi-
square test for the comparison of qualitative variables
and the Student t test for the comparison of means.
Statistical significance was considered for P < .05.
The SPSS statistical package (version 10.0; SPSS,
Chicago, IL) was used throughout.

RESULTS

The 20 patients included in the study (11 men and 9
women; mean age 41.6 years, range 27 to 65 years,
median age 41 years) received a total of 50 implants
(Mark II, Brånemark System, Nobel Biocare, Göte-
borg, Sweden).

Fig 3 Elimination of soft tissue above the implant. All soft tis-
sue removal could be performed without anesthesia. Bleeding is
seen, since the Er:YAG laser exerts very little thermal effect
(patient #11).

Fig 4 Immediate postoperative situation following healing post
placement (patient #11).
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Eight of the 10 laser-treated patients (80%)
needed no anesthesia, while all the control patients
required carticaine infiltration (Table 1). The differ-
ence was significant (chi-square test, P < .001). More-
over, the 2 patients in the laser treatment group who
required anesthesia received only 0.1 to 0.2 mL of
solution, versus 0.2 to 0.4 mL in the control group.

In the experimental group, the mean duration of
surgery was 6.28 minutes per implant (range 3.6 to
12), versus 7.44 minutes per implant (range 5 to 14)
among the controls. The intergroup difference was
not significant (P = .069).

Intraoperative bleeding was controlled without
the need for additional measures, although abun-
dant hemorrhage was the reason for local anes-
thetic-epinephrine administration in 1 of the 10
laser-treated subjects.

With respect to pain, none of the patients sub-
jected to Er:YAG laser treatment required analgesia,
and the corresponding VAS scores were all between 1
and 2 (8 patients responded with score 1 and two
with score 2). However, of the 10 patients subjected
to conventional surgery, 8 required analgesia, and the
VAS score was between 1 and 4 (two patients scored
1, three scored 2, four scored 3, and one patient
responded with a score of 4). The difference between
the 2 groups was statistically significant (P = .032).

Peri-implant soft tissue evaluation was per-
formed 7 days after surgery. In the laser-treated
group, the clinical appearance was of complete heal-
ing, without bleeding or signs of inflammation. In
all patients, prosthetic rehabilitation could be
started on day 7 after surgery (Fig 5). In the control
group, sutures were removed after 7 days of the
surgery. Impression-making was postponed until
swelling and edema had disappeared (Fig 6). In the
laser-treatment group, prosthetic rehabilitation

could be started on day 7.3 on average, versus on
day 13.6 in the control group. The difference
between the means was 6.3 days (95% confidence
interval, 4.79 to 7.81) and reached statistical signifi-
cance (P < .005).

All implants were followed up for a minimum of
6 months after second-stage implant surgery. There
were no failures in either group.

DISCUSSION

The use of lasers in implant surgery is seldom men-
tioned in the literature, and long-term clinical trials
conducted to date are insufficient to either confirm
or reject the applicability of this new technology.
The present study involving the Er:YAG laser is a
pilot survey designed to establish the validity of the
technique for second-stage implant surgery.

Other types of lasers have also been used in
implant dentistry, with different advantages or
inconveniences compared to the Er:YAG laser. In
this sense, Walsh13 was of the opinion that the CO2
and Er:YAG lasers were best suited for this type of
surgery. The indications for both lasers are specified
in Table 2.

Since 1999, various authors have conducted in
vitro studies with the Er:YAG laser and CO2 laser
(wavelength 9.6 nm) for preparing the bone bed and
facilitating posterior implant placement.28 Applica-
tion of the surgical laser to the soft tissues sur-
rounding or covering the implant offers a series of
potential advantages13: improved control of possible
bleeding, less mechanical trauma to the soft and
hard tissues, prevention of local infection, less post-
operative inflammation and pain, improved healing,
and a lesser risk of postoperative bacteremia.

Fig 5 Appearance of the implant head and soft tissue healing
1 week after second-stage implant surgery (patient #11).

Fig 6 Healing abutment and soft tissue 1 week after second-
stage implant surgery, in a patient of the control group (patient
#16), immediately after removing the suture. 



The type of laser used is an important consider-
ation, since the effects upon the tissues vary sub-
stantially from one type to another. Pick and
Colvard29 in some cases used the CO2 laser for sec-
ond-stage implant surgery, since it can vaporize the
overlying mucosa. However, they did not recom-
mend the Neodymium:YAG (Nd:YAG) laser, since
its thermal effect is comparatively much greater
and can therefore damage both the implant and the
surrounding tissues.

To understand these differences, it must be taken
into account that each of the laser systems on the
market operates at a different wavelength, which
gives rise to different absorption coefficients. The
CO2 laser operates at a wavelength of 10,600 nm
and is well absorbed by water, while the Nd:YAG
laser, with a wavelength of 1,064 nm, is barely
absorbed by water.

The oral tissues exposed to laser irradiation con-
tain water in proportions of 70% to 90%. Conse-
quently, CO2 laser absorption is very effective in
these tissues. Practically all the energy is absorbed
in the first 0.2 mm beneath the surface. In contrast,
the absorption coefficient in water of the Nd:YAG
laser is lower, and the energy is therefore able to
penetrate to a depth of about 3 mm.13 This indicates
that all the heat generated by the laser beam dissi-
pates superficially when the CO2 laser is used, but it
is distributed more deeply by the Nd:YAG laser,
reaching temperatures that can even damage bone.

The Er:YAG laser used in the present study
operates at a wavelength of 2,940 nm and is largely
absorbed by water. Since penetration of the beam is
very superficial, the thermal effect upon the sur-
rounding tissues is limited.23,24,26 Although applica-
tion of the Er:YAG laser was initially basically
restricted to hard dental tissues, it is now increas-
ingly used upon soft tissues.30

The present study took advantage of the good
absorption of the Er:YAG laser to ablate the soft tis-
sues overlying the implant. The laser was also used in
some cases where bone had grown over the implant,
since a number of studies have documented appro-
priate bone healing when using this type of laser.26

During laser application, some of the energy may
be delivered to the implant; therefore, the conse-
quences of such implant exposure should be known.
When Er:YAG or CO2 laser beams are applied to
metal, energy reflection occurs. As a result, when
the implant surface is irradiated by these lasers, no
alterations are to be expected, as noted by Oyster
and coworkers17 after irradiating a titanium surface
at a power rating of 20 W for 30 seconds. Neverthe-
less, Chu and associates31 found the Nd:YAG laser
to behave differently, with energy absorption by the

metal and a considerable increase in irradiated
implant temperature. Thus, these authors have dis-
continued the use of Nd:YAG lasers in proximity to
implants. On the other hand, Block and colleagues32

demonstrated fusion and alteration at the surface of
plasma-sprayed and hydroxyapatite-coated titanium
dental implants when using the Nd:YAG laser.

Rechmann and coworkers33 lased different kinds
of dental implants with different lasers. They
observed that with Er:YAG there were micromor-
phologic changes with an average fluence of 7 Jcm2,
while with the CO2 laser, there were neither changes
nor ablation on the implant.33 Kreisler and associates
also assessed the effects on different implant surfaces
of Nd:YAG, holmium:YAG, Er:YAG, and CO2
lasers and concluded that the first 2 types should not
be used for implant decontamination, because they
harm the surface of all kinds of implants. The CO2
and Er:YAG lasers can be used only at low power,
because they can affect the implant surface. On the
other hand, with the 890-nm GaAlAs diode laser,
there are no changes on the implant surface.22

A study in dogs has shown that the CO2 laser,
alone or in combination with abrasive powder and
membranes, can be used for implant decontamina-
tion, with no effect on osseous regeneration.34

The temperature rise associated with the Er:YAG
laser has been found to be no greater than 47ºC, this
being the threshold above which bone damage results
from exposures lasting more than 1 minute.35 The
studies designed to measure such temperature incre-
ments have been conducted when the laser is applied
in combination with the water spray of the laser unit.
When this spray is not used, the temperature can rise
to the point of bone damage. Barak and coworkers36

have shown that the temperature rise resulting from
CO2 laser application to different implant types varies
according to the laser power rating and exposure
time. Accordingly, no thermal damage was observed
when operating at a continuous 4 W for a period of
less than 5 seconds. Likewise, the CO2 laser at 0.05
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Table 2 Surgical Laser Indications in Implant
Dentistry

Clinical procedure Laser indicated

Preparation of bone bed Carbon dioxide 9.6 Er:YAG
Implant exposure Carbon dioxide or Er:YAG
(second-stage surgery)
Gingival surgery Carbon dioxide or Er:YAG
Control of bacterial plaque None
Removal of bacteria around Carbon dioxide, diode
ailing implants
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seconds/pulse may yield 8 W in 5 seconds. With the
Nd:YAG laser applied to soft tissues, Spencer and
colleagues18 found that important bone damage may
occur. When similar energy levels are compared, the
temperature increases are much greater with the
Nd:YAG laser than with the CO2 laser (from 8°C to
11ºC and 1.4°C to 2.1ºC, respectively).

In a recent study,16 Mouhyi and associates evalu-
ated temperature rise during the decontamination
of implant surfaces using the CO2 laser. They con-
cluded that when implants were irradiated with a
humid or wet surface at operating parameters of 8
W/10 ms/20 Hz for 5 seconds, the temperature
increase was a mere 3ºC. Therefore, the risk of
altering osseointegration was minimal. However,
when the irradiated surface was dry, the tempera-
ture rise was seen to be greater, exceeding the mini-
mum threshold required for inflicting bone damage.
Other clinical studies37 involving the Er:YAG laser
also support use of the water spray, since it prevents
temperature elevation in the adjacent tissues.

Another postulated advantage of laser treatment
is its bactericidal action. Many studies have evalu-
ated this effect with the Er:YAG laser,38 CO2
laser,20,39 Nd:YAG laser,32 and soft laser.40 Over 20
years ago Adrian and Gross described the use of
CO2 lasers for sterilizing metal surfaces.41 However,
these studies involved very high energies and pro-
longed exposure times (1.5 to 2.0 minutes), which
are far too extreme for intraoral use.

Block and coworkers32 used the Nd:YAG laser to
irradiate implants contaminated by Bacillus subtilis.
They found that although irradiation reduced the
bacterial count on the implant surface, complete
sterilization was not achieved. Kato and associates20

in turn demonstrated the usefulness of the CO2
laser for eliminating bacteria from the implant sur-
face, with no associated surface alterations or tem-
perature increases capable of damaging the connec-
tive and bony tissues. The soft laser also has a
bactericidal effect. Haas and colleagues40 reported
that the combination of a 905-nm diode laser for 60
seconds and toluidine blue had a bactericidal effect
on Actinobacillus actinomycetemcomitans, Porphy-
romonas gingivalis, and Prevotella intermedia.

The present study involved the performance of
minimally invasive second-stage implant surgery,
with minimal soft tissue ablation. The mucosa was
penetrated to allow removal of the locking screw
and enable placement of the transepithelial healing
post. This ensured patient comfort during the post-
operative period and rapid healing. Bernhart and
coworkers,42 in application to single implants, like-
wise proposed minimally invasive incisions to ensure
rapid healing.

In the control group, the second-stage surgeries
were carried out in the conventional manner. As
Moy and associates reported,43 it is preferred that an
incision be made on the ridge crest when uncover-
ing the implants. Punch incisions are not preferred
because there is certain loss of attached gingiva. If
in some cases of this study, the punch technique had
been used, then the healing process may have been
faster, and the time elapsed before impression tak-
ing would have been similar to the study group,
because the punch technique does not usually
require suture placement. 

No flaps were prepared in the experimental group,
and only the soft tissue above the implant was
removed. This could give rise to a problem of insuffi-
cient attached gingiva to surround the full implant
perimeter.44 The technique employed may thus be
contraindicated in 2 situations: (1) application to
zones where esthetic considerations are important,
since laser treatment does not allow mucogingival
papilla reconstruction techniques; and (2) in patients
in whom little keratinized gingival tissue is available.42

This latter contraindication may be only relative,
since authors such as Delgado and colleagues45 have
pointed out that peri-implant health is more depen-
dent upon patient observation of good implant
hygiene than on the presence of ketratinized gingival
tissue. In this context, appropriate implant mainte-
nance resulted in a similar success rate, regardless of
the existence or absence of attached gingival tissue.45

Wennström and coworkers1 and Krekeler and
associates4 compared different peri-implantitis indi-
cators such as Plaque Index, gingivitis, bleeding
upon probing, probing depth, and marginal tissue
mobility for implants with and without keratinized
gingival tissue. They found that the absence of such
keratinized tissue around the implant did not place
maintenance of peri-implant soft tissue health at
risk. In all of the present patients subjected to
Er:YAG laser treatment, as much keratinized gingi-
val tissue as possible was maintained to facilitate
implant hygiene.

One of the main drawbacks of the laser is its high
cost, although it has to be taken into account that
the Er:YAG is a multidisciplinary device and as
such, it can be used in operative dentistry, perio-
dontics, endodontics, and oral surgery, which can
compensate clinicians for the investment. 

CONCLUSIONS

The results of this pilot study show that Er:YAG
laser utilization can minimize surgical trauma. As a
result, it was possible to obviate local anesthesia in
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many of the second-stage implant operations per-
formed (80%). Furthermore, when anesthesia
proved necessary, the amount required was smaller
than in the patients who underwent the conven-
tional surgical technique. The patients in the exper-
imental group reported comfort both during and
after the operation, which was practically painless.
The healing time following second-stage implant
surgery was substantially shortened, thus allowing
earlier prosthetic rehabilitation. Finally, it should be
noted that the indications for the technique are lim-
ited by the need to maintain gingival keratinization
and by esthetic requirements that involve flap tech-
niques or gingival tissue enhancement.
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