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Abstract

This narrative literature review aimed to evaluate the existing evidence regarding the use of surgical lasers in
preprosthetic interventions, analyzing clinical efficacy, tissue interaction mechanisms, laser parameter
protocols, and postoperative outcomes across the main preprosthetic procedures: gingivectomy, frenectomy,
vestibuloplasty, and post-extraction socket biostimulation. The literature search was conducted in PubMed,
Scopus, and Web of Science, covering original clinical studies, in vitro and in vivo experimental studies,
systematic reviews, and reference textbooks published over the last 20 years. Four major laser categories were
evaluated: diode lasers (810-1064 nm), Nd:YAG (1064 nm), erbium lasers (Er:YAG 2940 nm; Er,Cr:YSGG
2780 nm), and CO: (10,600 nm). Laser energy interacts with oral tissues through absorption, reflection,
diffusion, and transmission, generating graded photothermal effects alongside a biostimulatory response.
Diode lasers, selectively absorbed by hemoglobin and melanin, are the most widely used in soft tissue
preprosthetic procedures, offering excellent hemostasis and reduced postoperative morbidity. Erbium lasers
are the only category effective on both soft and hard tissues, being preferred for frenectomies, vestibuloplasties,
and osseous remodeling. Nd:YAG lasers provide deep hemostasis and are indicated for crown lengthening,
while CO: lasers allow precise mucosal excision. Clinical outcome data consistently demonstrate lower VAS
pain scores, reduced bleeding, faster epithelialization, and higher patient satisfaction in laser-treated groups
compared to conventional surgery. Conclusions. Laser-assisted preprosthetic surgery offers significant clinical
advantages over conventional techniques. The optimal laser selection depends on the target tissue type, clinical
indication, and operator experience.
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restorations [1,2]. Conventional surgical
procedures used in this stage —
frenectomies, gingivectomies,
vestibuloplasties, soft and hard tissue
remodeling — are often associated with

INTRODUCTION

All surgical procedures performed to
prepare the prosthetic field in either fixed
or removable prosthodontics  for
upcoming prosthetic placement. The main
aim of these approaches is to achieve a
predictable, stable mucosal and osseous
support with optimal tissue quality, which
is required for long-lasting functional and
aesthetic outcomes of the definitive

significant  intraoperative  bleeding,
postoperative pain and edema, and
prolonged healing times. In this context,
the development of surgical lasers has
emerged as a modern and efficient
alternative that can enhance these
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interventions, offering superior precision,
better hemorrhagic control and favorable
biological effects on tissue repair [3,4,5].
This review integrates data from the
specialized literature on the application of
different categories of surgical lasers
(diode laser, Nd:YAG, ErYAG,
Er,Cr:YSGG and CO2) to preprosthetic
surgical procedures in daily clinical
practice, with a focus on gingivectomy,
frenectomy, vestibuloplasty and
prosthetic field preparation.

MATERIALS AND METHOD

The present study represents a narrative
analysis of the scientific literature, aiming
to evaluate the existing data regarding the
use of lasers in preprosthetic surgical
interventions, with a focus on clinical
efficacy, tissue interaction mechanisms,
laser parameter protocols, and
postoperative outcomes across the main
preprosthetic procedures: gingivectomy,
frenectomy, vestibuloplasty, and post-
extraction socket biostimulation.

Search Strategy

The identification of relevant studies was
carried out by consulting the electronic
databases PubMed, Scopus, and Web of
Science. The literature search was
performed using combinations  of
keywords and MeSH terms such as:
"dental laser", "diode laser oral surgery",
"Nd:YAG preprosthetic”, "Er:YAG soft
tissue", "Er,Cr:YSGG frenectomy", "CO2

laser vestibuloplasty", "laser
gingivectomy", "laser  frenectomy",
"preprosthetic surgery", "laser-assisted

crown lengthening", "postoperative pain
VAS laser", "laser tissue interaction",
"biostimulation  post-extraction", and
"laser wound healing oral mucosa".
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Search terms were used both individually
and in Boolean combinations (AND/OR)
to maximize retrieval of relevant records.
Inclusion and Exclusion Criteria

The main evidence base for laser-
tissue interaction or clinical protocols
comprised articles published over the
previous 20 years.
Selection Criteria

The following study types were
selected: original
(randomized controlled trials, prospective

manuscripts

and retrospective observational studies)
comparing laser-assisted preprosthetic
procedures versus conventional surgical
techniques; experimental in vitro and/or in
vivo studies investigating laser-tissue
interaction, thermal effects, or biological
responses of soft and hard tissues to laser
irradiation; systematic reviews and meta-
analyses  addressing  the
performance of surgical lasers specifically
in the field of oral and preprosthetic
surgery; narrative reviews and book
chapters from recognized reference works
in dental laser application [6,7,8]; and
studies reporting quantitative outcomes
including VAS pain scores, bleeding

clinical

indices, wound  healing scores,
histological parameters, and patient
satisfaction scales.

The exclusion criteria were:

articles published prior to the established
time frame that did not contribute
foundational or irreplaceable data to the
topic; studies with limited or no access to
full text, for which the complete data set
could not be assessed; case reports
involving fewer than five patients, unless
providing unique data on a specific laser
wavelength or clinical technique not
covered by larger studies; papers without
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direct relevance to laser use in
preprosthetic or oral mucosal surgery;
studies focused exclusively on endodontic
or restorative laser applications, without
transferable implications for surgical
preprosthetic management; and
publications in languages other than
English or Romanian,
validated translation was unavailable.
Data Extraction and Quality
Assessment

Data were extracted independently

for which a

and systematically from each selected
article. The following variables were
recorded for each included study: laser
type and wavelength, clinical indication
and surgical procedure performed, laser
parameters (power in watts, pulse mode,
fiber/tip  diameter, water/air  spray
settings), study design and sample size,
outcome measures reported (VAS scores,
healing indices, complication rates,
histological scores), and follow-up
intervals. Given the heterogeneity of study
designs, outcome measures, and laser
parameters across the included literature,
a formal meta-analysis was not conducted.
A structured qualitative synthesis was
performed instead, grouping findings by
laser type (diode, Nd:YAG, Er:YAG,
Er,Cr:YSGG and CO:) and by clinical
procedure (gingivectomy and crown
lengthening, frenectomy, vestibuloplasty,
post-extraction biostimulation).
Comparative data between laser-assisted
and conventional surgical approaches
were summarized and evaluated with
respect to the consistency of reported
outcomes across independent research
groups

LITERATURE REVIEW
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1. Interactions mechanisms of lasers
with oral tissues

Lasers used in preprosthetic
surgery act through distinct physical
determined by  the
wavelength and the absorbing properties
of the target tissues. Laser energy interacts

with oral tissues through four types of

mechanisms,

phenomena: absorption,  reflection,
diffusion, and transmission.
Photobiological effects include
photochemical, photothermal, and
photomechanical effects, alongside the
biostimulation  effect [4,1].  The

interaction of the laser beam with the oral
mucosa generates graded photothermal
effects: photo-hyperthermia (below 45
degrees Celsius, without irreversible
damage), photocoagulation  (60-100
degrees Celsius), photocarbonization
(100-300  degrees  Celsius),
photovaporization (above 300 degrees
Celsius, through pyrolysis of the tissue
matrix). The thermal effects generated by
diode, Nd:YAG, and KTP lasers are due
to absorption by hemoglobin and melanin,
while Er:YAG, Er,Cr:YSGG, and CO2
laser beams act through absorption in
water and hydroxyapatite [1,6]. The
biostimulation effect plays an important
role in accelerating the healing of surgical
wounds and reducing postoperative
discomfort. This is achieved through
fibroblast activation, stimulation of
angiogenesis, acceleration of collagen

and

synthesis and neo-osteogenesis, as well as
reduction of the degree of inflammation
and postoperative edema [1,9,10].

2. Laser categories in preprosthetic
surgical interventions: indications,
parameters, advantages and limits
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2.1. Diode laser (810-1064 nm)

Diode lasers represent the most
frequently used category in preprosthetic
surgery, due to their relatively low cost,
portability, and effectiveness in soft tissue
procedures. The laser beam emitted at
wavelengths between 808 nm and 1064

nm is selectively absorbed by
hemoglobin, oxyhemoglobin, and
melanin, being poorly absorbed by

hydroxyapatite and water, which explains
the indications limited exclusively to soft
tissues [11,12,13]. The most studied
wavelengths of diode lasers are 808 nm,
810 nm, and 940 nm [14]. The 980 nm
diode laser exhibits better absorption in
water compared to other diode laser
wavelengths, which gives incisions more
sharply defined margins and a reduced
photothermal effect [15]. The main
advantages of this laser category include:
excellent hemostasis, reduction of
postoperative pain and edema,
acceleration of healing, high surgical
precision, and elimination of the need for
sutures in numerous clinical situations.
Limitations include reduced effectiveness
on hard risk  of
carbonization with incorrect parameters,
and possible histopathological artifacts
[5,16]. The diode laser sulcus uncovering

tissues, tissue

technique involves placing the beam
parallel to the dentinal structure and in
contact with the sulcular space, with rapid
movement of 3-5 pendulations in each
gingival groove. Recommended
parameters for sulcus retraction are:
power 0.6 W, continuous mode, fiber
diameter 400 micrometers [17,6]. This
technique ensures a dry operative field,
free of blood and saliva, facilitating
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accurate impression-taking for the future
prosthetic restoration.

2.2. Nd:YAG laser (1064 nm)

The Nd:YAG laser (1064 nm) is
absorbed in depth by hemoglobin,
ensuring excellent hemostasis and deeper
tissue penetration than diode lasers. These
properties recommend it for preprosthetic
interventions of crown lengthening and
sulcus uncovering for fixed prosthetic
restorations on natural teeth, since it
interacts minimally with healthy hard
dental tissues and causes dehydration of
the sulcus and gingival margin, creating
sufficient space for impression material
[8]. For crown lengthening at the level of
the anterior maxillary arch, the following
parameters are recommended: power 100
mJ, frequency 20 Hz, fiber diameter 320
micrometers; at the level of the posterior
arch: power 3 W, continuous mode,
sapphire tip 250 micrometers [6]. The use
of the Nd:YAG laser in frenectomies,
frenoplasties, and  vestibuloplasties
requires caution, as the intense thermal
effect can generate deep tissue necrosis
with incorrect parameters or in the hands
of an inexperienced operator. The
Nd:YAG laser is contraindicated in the
case of prosthetic restorations on
implants, due to harmful effects on the
implant surface [8,18]. Comparative
clinical studies [19,20,21] demonstrated
that frenectomy assisted by Nd:YAG laser
is associated with significantly lower VAS
scores and reduced  masticatory
discomfort compared to conventional
techniques, with complete healing
occurring in 2-6 weeks.
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2.3. Erbium lasers: Er:YAG (2940 nm)
and Er,Cr:YSGG (2780 nm)

Erbium lasers represent the only
category of dental that
effectively on both soft and hard tissues,
due to intense absorption in water and
hydroxyapatite. The Er:YAG laser (2940
nm) has the highest absorption coefficient
in water of all dental lasers, allowing
tissue ablation with minimal temperature
increases and reduced risk of thermal
necrosis. The Er,Cr:YSGG laser (2780
nm) presents similar properties, with
enhanced versatility due to the integrated
spray system [22,7,6]. In
preprosthetic surgery, erbium lasers are
indicated for: removal of excess gingival
tissue at prosthetic abutment margins,
remodeling of gingival margins for crown

lasers act

air-water

lengthening, remodeling of edentulous
ridges, frenectomies/frenoplasties,
vestibuloplasties, and removal of mucosal
hyperplasias and hypertrophies [6,7]. The
main disadvantage lies in the more limited
hemostasis compared to diode and
Nd:YAG lasers, determined by reduced
absorption in hemoglobin [1]. The
Er,Cr:YSGG  frenectomy  technique
comprises two stages: incision in Rapid
Cut mode (parameters: 2 W, 50 Hz,
contact mode H, air/water spray
20%/60%, MZS5 tip) to the periosteum
level, perpendicular to the longitudinal
axis of the frenulum, followed by
biostimulation in Bandage Laser mode
(0.50 W, 30 Hz, non-contact mode, air
spray 20%, no water) to form a protective
layer by exposing the entire surgical field
in a defocused, non-contact mode [17,23].

The erbium laser vestibuloplasty
technique includes  evaluation of
vestibular  depth, local infiltration
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anesthesia, incision (300 mJ, 30 Hz),
thermocoagulation (150 mJ, 20 Hz),
peripheral sealing, and excess elimination.
Studies by Vaderhobli et al. (2010) and
Onisor et al. (2013) demonstrated that
healing processes after erbium laser
vestibuloplasty are faster compared to the
conventional technique or CO2 laser, with
absence of intra- and postoperative
bleeding, and significantly reduced pain
and discomfort.

2.4. CO2 laser (10,600 nm)

The CO2 laser presents high
absorption (well-controlled
superficial effect), allowing extremely
precise incisions in the oral mucosa, with
indicated in

in  water

minimal scarring. It is
excision of extensive mucosal lesions,
excisional biopsies, preprosthetic surgery
(mucosal remodeling, frenectomies,
vestibuloplasties), therapy  of
superficial vascular lesions [1,7,6]. The
advantages of CO2 laser use in the
preprosthetic stage include: absence of
intraoperative  bleeding, reduction of
postoperative discomfort,
edema, elimination of the need for sutures.
The main limitations are: bulky and
the need for

and

pain, and

expensive equipment,
experience in controlling incision depth,
possible histological artifacts, and more
pronounced  postoperative
compared to erbium lasers [1,24,25]. The
CO2 laser frenectomy technique requires:
local infiltration anesthesia, incision to the

sensitivity

periosteum level perpendicular to the
longitudinal axis of the frenulum
(parameters: 3 W, continuous mode,
ceramic tip 800 micrometers), verification
with a curette of the complete sectioning
of muscular fibers. Comparative studies
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demonstrate that compared to erbium laser
vestibuloplasty, the CO2 technique is
associated with a longer healing time, due
to delayed fibrin layer
secondary to tissue carbonization marks
[24,25].

formation

3. Clinical performance of lasers in
preprosthetic procedures

3.1. Clinical evaluation tools of lasers
in preprosthetic surgery

Clinical Outcome Measures
The primary clinical outcome
measures examined in this review were:
postoperative pain intensity, quantified
using the Visual Analogue Scale (VAS, 0—
10) at standardized time points
immediately postoperatively (DO0), Day 3
(D3), Day 7 (D7), and Day 14 (D14);
intraoperative and postoperative
hemorrhage control, assessed as absent,
self-limited, or requiring intervention;
clinical wound healing score, based on the

degree of gingival epithelialization: score
0 (absent), 1 (partial <50%), 2 (partial
>50%), 3 (complete); complication rate,
including delayed bleeding, wound
dehiscence, infection, and alveolitis;
patient satisfaction, where reported, using
the Likert scale (1-5) at Day 14; and
histopathological healing parameters
where available, including degree of
inflammation (score 0-3), fibroblastic
proliferation (score 0-3), collagen
organization (score 0—3), neoangiogenesis
(score 0-3), and epithelialization (score
0-3).
Visual Analogue Scale (VAS) and
Clinical Parameters

The Visual Analogue Scale (VAS)
is the standard instrument for quantifying
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postoperative pain in clinical studies of
laser-assisted surgery. Patients are asked
to rate their pain intensity on a scale from
0 (no pain) to 10 (most severe pain
imaginable) [26]. VAS
recorded at standardized time points —
immediately postoperatively and at D3,
D7, and D14 [1] — to highlight the
dynamics of pain evolution and to provide
comparison data with conventional
surgical procedures. The VAS scale
presents the following advantages: greater

Scores arc

sensitivity to small changes compared to
descriptive ordinal scales, ease of use,
rapid completion (10-15 seconds), and
potential for parametric conversion of
data. Its main limitations are: strongly
subjective nature of evaluation, reduced
value for between-group comparisons,
and impossibility of verbal administration.
The area under the curve (AUC VAS 0-
14 days) and the delta variation (AVAS)
between consecutive time points allow
more rigorous analysis of pain evolution
over time [26,1].
Histopathological Examinations
Histopathological
provides an objective means of scoring the
therapeutic response at the post-treatment

examination

healing site. Microscopic analysis is
performed by means of routine stains
(hematoxylin-eosin) and special stains
(Masson trichrome,
immunohistochemistry for markers such
as CD31 and Ki67). The histological
scores characterize: degree of
inflammation (score 0-3), fibroblastic
proliferation (score 0-3), collagen fiber
organization and maturation (score 0-3),
neoangiogenesis (score 0-3), and degree
of epithelialization (score 0-3) [27].
Correlation of clinical data (VAS,
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inflammation, edema, clinical healing),
histological data (inflammation and tissue
organization scores), and imaging data
(digital photography, OCT) provides a
comprehensive view of the healing
process following laser-assisted
preprosthetic surgery. This approach
enables objective comparisons between
laser-assisted and conventional surgical
procedures,  contributing  to  the
determination of clinical performance,
indications, and limitations of laser
categories used in preprosthetic surgery

[1].

3.2.  Gingivectomy and

lengthening

crown

Laser-assisted gingivectomy and
gingivoplasty constitute some of the most
frequent  preprosthetic  soft
procedures. The use of laser facilitates
adherence to the relationship between the
final restoration margin and the biological

tissue

width of the periodontal space, the
preservation of which is imperative for the
long-term success of fixed prosthetic
restorations [28,29,30]. Parameters for
operculectomy with 980 nm laser [6]:
continuous mode, contact, water 60%/air
40%, power 3.25 W, fiber diameter 440
micrometers. For crown lengthening with
810 nm laser: power 1 W, continuous
mode, fiber diameter 400 micrometers.
Mucosal remodeling at edentulous sites
(810 nm): power 0.8-1 W, continuous
mode, diameter 400 micrometers [6]. The
study by Kumar et al. [29] demonstrated
faster complete healing of laser-assisted
gingivectomy compared to conventional
electrosurgery, with significant reduction
of postoperative bleeding, pain, and
edema. In 83.7% of patients, self-limited
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bleeding was recorded, and 94%
presented low-intensity postoperative pain
[31].

3.3. Frenectomy

Frenectomy is indicated when the
labial or lingual frenulum, inserted close
to the alveolar ridge margin, prevents
extension of the prosthetic field or favors
decubitus lesions. The diode laser-assisted
procedure involves: bilateral vestibular
local anesthesia with 2% mepivacaine,
laser incision to the
perpendicular to the longitudinal axis of
the frenulum, -curette verification of
complete removal of muscular fibers,
biostimulation in defocused (non-contact)

periosteum,

mode to accelerate healing, and weekly
monitoring for 3-4 weeks [1,17].
Parameters 980 laser in
frenectomy: power 3-10 W, continuous
mode, fiber diameter 400 micrometers
[32]. The 810 nm laser: power 20 W,
energy 1.8 J/sec (optimal level - absence
of bleeding, maximum cutting efficiency,

for nm

minimum frequency of postoperative
complications), frequency 10 Hz,
continuous  mode, diameter 400
micrometers [32]. Comparative studies
between Nd:YAG laser and conventional
technique [21,20] showed significantly
lower VAS scores and reduced
masticatory discomfort in the laser-treated
group. Al-Khatib et al. [33] demonstrated
that frenectomy with 940 nm diode laser
in pulse mode (mean power 2 W,
maximum power 4 W) offers the
minimum working session duration (15
minutes), with complete absence of
intraoperative bleeding and discomfort,
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absence of postoperative pain at 48 hours,
and complete healing at 21 days.
Compared to continuous mode (1.5-3 W),
pulse mode significantly reduces
perioperative morbidity, recommending it

as the preferred option in practice.

3.4. Vestibuloplasty

Vestibuloplasty is indicated in
significant atrophies of edentulous ridges,
in patients with mandibular terminal
edentations,
edentulous ridge height of at least 5 mm,
necessary adequate  prosthetic
rehabilitation. The laser-assisted surgical
procedure involves initiating ablation at
the level of the mucogingival junction,
activating the laser beam at the level of the

in order to obtain an

for

soft tissue band until the desired incision
depth is obtained (simultaneously, the lip
is retracted outward), biostimulation in
defocused mode for hemostasis and
acceleration of healing processes, and
weekly monitoring for 3-4 weeks [17,31].
The study by Kalakonda et al. [31],
comparing 808 nm diode laser (power 1-
1.5 W, fiber diameter 400 micrometers)
with conventional surgery, demonstrated
that pain intensity is approximately 30%
lower at 1 day postoperatively and 50%
lower at 7 days postoperatively in the
laser-treated  group  compared to
conventional techniques. Kacarska et al.
[34] obtained similar results in
preprosthetic mandibular laser-assisted
vestibuloplasty. Comparative  studies
emphasize that erbium lasers are superior
to CO2 laser regarding healing speed
(absence of carbonization marks, fibrin
layer formed in the first 4-7 days), with
complete absence of intra- and
postoperative bleeding, and significantly
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reduced postoperative pain compared to
conventional techniques [24,25].

3.5. Biostimulation of the post-
extraction socket

Biostimulation of the post-
extraction socket using low-level laser
therapy (LLLT) or diode laser represents
an adjunct procedure frequently used in
the preprosthetic stage, aiming to
accelerate healing and reduce post-
extraction complications (alveolitis, pain,
edema). The biostimulatory effects of
laser include fibroblast activation,
stimulation of angiogenesis, acceleration
of collagen synthesis, and reduction of
local inflammation [1,9]. Aras et al. [35]
that Er:YAG
after  third
extractions is associated with reduction of
pain intensity, postoperative edema, and
trismus compared to the group without
laser  biostimulation, although the
differences did not reach statistical
significance. The biostimulatory role is
more evident in sockets with risk factors
for complications (smoking patients,
immunocompromised individuals,
patients  with  associated
pathology).

demonstrated laser

biostimulation molar

systemic

3.6. Postoperative evolution in laser-
assisted presprosthetic surgery

The synthesis of data from the
specialized literature regarding
postoperative evolution after preprosthetic
laser-assisted ~ surgical  interventions
highlights a remarkable consistency of
favorable results. Romanos et al. [15], on
a cohort of frenectomies, gingival
hyperplasias, and vestibuloplasties with
980 nm laser, reported absence of edema,
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pain, and scarring in the majority of
patients. Ize-Iyamu et al. [36] confirmed
significant reduction of postoperative
bleeding, pain, and edema at 810 nm.
Kalakonda et al. [31]
significantly lower VAS scores at 7 days
postoperatively in the group
compared to the conventional group.
Angiero et al. [37] recommend the use of
diode lasers (808 nm) in excisional
biopsies of benign oral mucosal lesions of
at least 5 mm diameter, with low-level

recorded

laser

postoperative pain and complete healing
of the surgical site in 2-3 weeks. Amaral
et al. [27], in a randomized clinical trial
regarding
hyperplasia, demonstrated significant
intraoperative reduction of bleeding and
faster healing in the diode laser group
compared to scalpel.

treatment of fibrous

More recent evidence has further
consolidated these findings. A research
group compared conventional frenectomy
with diode laser-assisted frenectomy with
and without additional periosteal incision.
VAS-assessed postoperative pain,
discomfort during speaking and chewing
were recorded at the 3rd hour and on days
1, 7, 14, 21, and 45. The laser groups
demonstrated significantly lower pain and
functional discomfort scores throughout
the follow-up period, with faster
epithelialization and comparable
periodontal clinical parameters at 45 days,
supporting the superiority of diode laser
over conventional scalpel for patient-
centered outcomes [38]. A research group
compared the perioperative management
of frenectomy using scalpel versus laser.
The review confirmed that laser-assisted
frenectomy  was  associated  with
satisfactory healing, reduced
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intraoperative complications — including
significantly less bleeding and reduced
need for suturing — and higher patient
acceptance compared to conventional
surgery. The authors noted that diode
laser, CO-, and Er:YAG lasers all yielded
favorable outcomes, with diode laser
being the most frequently reported
modality [39]. A review analyzed seven
studies comparing diode laser
gingivectomy with conventional scalpel
surgery and nonsurgical periodontal
therapy in patients with orthodontic
treatment-induced gingival enlargement.
Intraoperative and postoperative bleeding
and pain were found to be significantly
lower in the laser-treated group across the
included studies, supporting the routine
adoption of diode lasers (810—940 nm) for
gingivectomy in the preprosthetic clinical
context [40]. A research group evaluated
whether laser technique is more effective
than conventional surgical technique for
labial frenectomy, comparing bleeding,
operative time, suture requirement, and
analgesic use across different laser types.
The review concluded that laser-assisted
frenectomy consistently generated less
intraoperative  bleeding, reduced or
eliminated the need for sutures, and was
associated with shorter operative time
compared to scalpel, regardless of the
laser type used. These advantages were
most pronounced for diode lasers, which
demonstrated the broadest evidence base
[41]. A research group, in a randomized
controlled clinical trial on 174 patients
requiring maxillary labial frenectomy
divided into three groups (445 nm diode
laser, 980 nm diode laser, and scalpel V-Y
plasty), evaluated intraoperative bleeding,
chewing and speaking discomfort, pain,
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and tissue healing at day 0, day 7, and day
30. Pain scores were significantly lower in
the 445 nm diode laser group compared to
980 nm immediately postoperatively and
at day 7, with both laser groups
outperforming the scalpel group in terms
of intraoperative bleeding and absence of
sutures [42]. A recent systematic review
assessed the effectiveness of laser-assisted
gingivectomy compared to surgical
methods. Diode lasers (810-940 nm) and
Er,Cr:YSGG  lasers caused less
postoperative pain than conventional flap
surgery, while Nd:YAG laser resulted in
higher initial pain. The review also
highlighted that laser technology offers
superior  surgical control, reduced
analgesic minimal
postoperative inflammation, and suture-
free wound healing [43].

requirements,

Taken together, the evidence from
randomized controlled trials, systematic
reviews, and meta-analyses consistently
confirms that laser-assisted preprosthetic
interventions — particularly with diode
and erbium lasers — offer statistically and
clinically meaningful advantages over
conventional techniques across all major
outcome domains: pain, bleeding, healing
quality, and patient comfort. The growing
methodological rigor of recent studies,
including multi-arm RCT  designs,
standardized VAS recording at multiple
time points, and histological assessment
of wound healing, provides a
progressively stronger evidence base for
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optimization of conditions for the success
of subsequent prosthetic restorations. The
need for refinement of standardized
protocols and continuous training of
medical personnel remains a priority
research direction in the field.
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