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Abstract

Introduction: Crown lengthening in the frontal aesthetic areas involves the removal of misaligned gingival tissue and the restoration of its margins to meet aesthetic
standards. The use of lasers can significantly simplify this procedure. Giving the growing demand for aesthetically pleasing smiles and the benefits offered by laser
technology, this study aimed to assess the aesthetic impact of laser-assisted crown lengthening in the upper frontal region. Material and method: The study involved
35 participants. To fulfill the study's AIM, a comprehensive questionnaire was developed to collect subjective evaluations of the aesthetic results from patients who
received prosthetic restorations. Additionally, a portion of the questionnaire was completed by the dentists who performed the procedures to evaluate the aesthetic out-
comes. Results: Over ninety percent of participants indicated that the restorations led to an improved aesthetic effect. A significant number of patients reported a
notable enhancement in aesthetics, while an equal proportion of clinical practitioners assessed the improvements as either significant or moderate. Conclusion. The
findings of this study suggest that the use of lasers in clinical crown lengthening procedures results in a substantial enhancement of aesthetics, as perceived by both
patients and dentists. Keywords: aesthetics, aesthetic effect, crown lengthening, laser-assisted crown lengthening.

AncTpakT

Bogep. [1poLiecoT Ha NPOAOMKYBaHE Ha KNMHUYKaTa KOPOHKa BO hPOHTANHWTE ECTETCKM 30HI BKIy4yBa OTCTPaHYBatbE Ha HEMPaBMHO NOCTABEHOTO MMHTUBAMHO TKVBO
11 Bpakarbe Ha HEeroByTE MapritHM BO COMNACHOCT CO ECTETCKUTE CTaHAapAv. YnoTpebaTa Ha nacepy 3HauMTenHo ro onecHysa 0oj npoviec. Co sronemeHata xenba Ha
NaLVWEHTTE 3a ECTETCKI NPUBMEYHI HACMEBKIN U MPEAHOCTUTE LUTO W HyAM NacepekaTa TEXHOMOrvja, 0Baa CTyavja UMalLie 3a Lien Aa ja MpoLieHm ecTeTckata BpeaHoCT
Ha Nlacepcku acuCTVPaHOTO NPOAOMKYBarbE Ha KIMHUYKATa KOPOHKA BO ropHaTa dpoHTanHa pervja. Matepujanu n metoau. Cryavjata knyum 35 ucnutanuum. 3a ga
Ce MCMOMHN LignTa Ha UCTpaxyBakbeTo, belue 13roTBeH AeTaneH npatlankuk co koj ce cobupaa cybjeKTvBHI eBanyaumy 3a eCTETCKUTE Pe3ynTaTil Of NaLyeHTUTE LTO
Aobuja npoTeTcku pectaepauyy. [JONONHMTENHO, Aen OA MpallanHukoT Belue NOMoNHeT Of CTOMATONo3WTe LUTO M U3BeAyBaa MHTEPBEHLMUTE 3a fia ja mpoLeHaT
ecTeTckaTa BpeaHoCT Ha fobuenwTe pesyntatu. Pesyntaty. lNoseke of feBeaeceT NPOLIEHTV OA UCTUTaHULIMTE U3jaBuja Aeka pecTaBpaLuuTe [oBene A0 NofobpeH
ectetckn edpext. 3HauuteneH 6poj oa HMB mpujaBune 3abenexnuBo mopobpysare Ha ecTeTkaTta, AOAEKa WAGHTUHYEH MPOLIEHT Ha CTOMATono3n ro oLeHune
nofobpyBarbETO Kako 3HAUUTENHO MK yMepeHo. 3aknyuok. PesynTatute of oBaa CTyAvja ykaxysaaT Aeka ynotpebata Ha nacepy npi NpOAoKyBakbe Ha KNMHUYKaTa
KOpOHKa pesynTipa CO 3HauuTenHo nododpyBake Ha ecTeTikaTa, kako LITO e MepLen1paHo v Of MauMeHTUTe W of ctomatonoaute. KnyyHu 36opoBu: ecTeTuka,
€CTETCKV eCDeKT, NPOAOMKYBArbE HA KIMHINYKA KOPOHKA, NAcepeky ackCTUpaHo NPOA0MKYBarbE Ha KIMHINYKA KOPOHKA.

Introduction expectations. However, in certain cases where it is essen-
tial to excise the alveolar bone ridge near the cementoe-

Clinical crown lengthening in aesthetic zones typically — namel junction, as merely removing the gingival tissue
requires the removal of misaligned gingival tissue and the ~ may not adequately preserve the desired length over time.
reshaping of the gingival margins to align with aesthetic =~ Some studies suggest that minimally invasive techniques
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for crown lengthening, those that avoid flap elevation and
incorporate osteotomy, are as effective as those that utilize
mucoperiosteal flap lifting, while also presenting fewer
complications'.

A comprehensive understanding of gingival form, posi-
tion, and contour are essential to understanding gingival
architecture. The gingival margin is crucial in determining
the shaping the gingiva as observed from the anterior view
of the tooth. Several factors influence this architecture ,
with the primary consideration being that the gingival mar-
gins of the central incisors should be aligned at the same
level, forming an arch that follows the contours of the
enamel-cementum junction. Moreover, the gingival mar-
gins of the canines should match the level of the central
incisors. It is also important that the gingival margins of the
lateral incisors are approximately 1.0 to 1.5 mm shorter
than those of the canines and central incisors. This config-
uration results in a variation in the heights of the gingival
margins, which contributes to its overall shape. The con-
tour of the gingiva is defined as the portion of the gingival
architecture that runs parallel to the tooth surface. If the
gingival shape is altered without proper contouring, it may
result in a relapse of the condition’.

Osteotomy is often required to achieve an optimal aes-
thetic outcome during crown lengthening procedures. In
addition to traditional rotary instruments, this procedure
can also be done by using piezoelectric ultrasonic devices
or laser technology. The piezoelectric device is particularly
advantageous as it can excide bone tissue while preserving
the integrity of the root surface, making it a potentially
ideal choice for crown lengthening without necessitating
osteotomy.

As laser technology becomes more prevalent, its appli-
cation in these procedures is expected to become essential.
Laser assisted interventions offer numerous advantages for
patients, including a reduction in postoperative complica-
tions, a shortened recovery period, minimized trauma dur-
ing the procedure, and often the possibility of performing
the interventions without anesthetics. Furthermore, lasers
enhance the visibility of the surgical field by decreasing
bleeding, which is crucial for efficient intervention. The
establishment of sterile conditions during and after the
surgery, the likelihood of complications and infections is
significantly reduced’.

The primary indications for undertaking clinical crown
lengthening include the presence of short clinical crowns,
the necessity for additional tooth structure to support
mechanical restorative interventions, and biological factors
aimed at preserving the biological width and preventing
subsequent attachment loss around the restored tooth. In
addition to providing sufficient dental structure for effec-
tive and biologically appropriate restorations, crown
lengthening is also performed for aesthetic enhancement*.

To achieve optimal aesthetic results, it is recommended
to conduct procedures in a gradual manner, particularly
when utilizing laser technology. Typically, the most favor-
able results are obtained by initially treating one half of the
dental arch, thereby establishing ideal gingival contours-
such as contour height and smooth transitions of angles-
before proceeding to the opposite side. This approach not
only allows for the completion of the entire procedure with-
in a single visit but also eliminates the necessity of re-treat-
ing previously laser-treated tissue that may have dried out
due to vaporization. The objective of various crown length-
ening procedures can include:

- Revealing adequate, robust, and healthy tooth struc-
ture in instances of deep fractures located in the
subgingival area or the presence of carious lesions
in that same region.

- Enhancing the stability, retention, and longevity of
different types of restorations.

- Ensuring the correct positioning of the marginal
edges of restorations while preserving the biologi-
cal width.

- Achieving improved aesthetics for patients with
irregular gingival margins and excessive gingival
overgrowth’.

It is essential to recognize that this procedure is not only
feasible but also delivers satisfactory results in terms of
both functionality and aesthetics when performed accord-
ing to the designated therapeutic plan. The increasing num-
ber of patient inquiries regarding clinical crown lengthen-
ing, along with the significant advantages that lasers pro-
vide for this type of procedure, has motivated to pursue
their combined application.

Our objective was to evaluate the achieved aesthetic
effects by patients undergoing laser-assisted clinical crown
lengthening of the frontal teeth, as well as their appropriate
restorative care.

The aesthetic evaluation of a smile is significantly
influenced affected by the vertical positioning and angula-
tion of the upper anterior teeth. This influence, however,
can be perceived differently by various groups, including
the general population, dental students, practitioners of
dental medicine, and specialists in other areas of dentistry.
The ultimate goal of dental treatment encompasses not only
the restoration of normal anatomical and morphological
characteristics and functions of the teeth but also the
enhancement of aesthetic appeal for patients. Beauty, as a
concept, resists quantification due to its dependence on a
variety of factors and its variability across different cul-
tures, nationalities, and religious traditions.

The aesthetic harmony between the teeth, lips, and gin-
gival tissue may be disrupted by gingiva that is healthy yet
inadequately positioned. As such, the aesthetics of the gin-
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giva are heavily influenced by the contour progression,
known as the gingival zenith, from the central incisor to the
canine, which should ideally follow a parabolic curve®.

In conventional aesthetic crown lengthening proce-
dures, the gingiva is surgically reshaped with a scalpel,
while bone is removed using a rotary instrument by creating
full-thickness mucoperiosteal flap. This method is often
intensive, requires suturing, and is often perceived as intim-
idating, particularly for patients with dental anxietyA laser
is an apparatus that generates concentrated light aimed at a
specific point over considerable distances. The primary dis-
tinction between laser light and conventional light lies in the
properties of laser light, which is characterized as mono-
chromatic, coherent, and parallel. In contrast, ordinary
white light comprises multiple colors, with waves that are
neither synchronized nor parallel, resulting in refraction of
its rays®. These three fundamental attributes enable the
application of lasers in the fields of medicine and dentistry.
The advantages of utilizing lasers are extensive, with the
most notable being precision and enhanced therapeutic out-
comes compared to traditional dental procedures. However,
a comprehensive understanding of this therapeutic instru-
ment is essential to mitigate potential side effects and to
maximize the intended benefits. The 2940 nm wavelength
of this laser corresponds to the peak absorption in water
molecules, which is significantly greater-fifteen times high-
er than that of the carbon dioxide laser and 20,000 times
higher than the Nd:YAG laser’. Additionally, the laser light
produced is optimally absorbed by hydroxyapatite. Con-
sequently, it can be inferred that this laser type is effective
not only in the removal of dentin and enamel with minimal
and mild side effects, such as thermal damage to the dental
pulp, but also in treating soft tissues within the oral cavity,
making it suitable for clinical crown extensions'. Based on
its effective absorption in both water and hydroxyapatite,
numerous studies have demonstrated the efficacy of this
laser in ablating hard and soft tissues during interventions,
as well as its bactericidal properties, which contribute to
reduced or absent pain sensations during clinical applica-
tions, thereby highlighting the numerous benefits associated
with this laser technology. Research into its various poten-
tial applications continues, reflecting an increasing interest
among dental professionals worldwide.

Aim

Considering the increasing demand for aesthetically
pleasing smiles among patients, coupled with the signifi-
cant benefits of utilizing laser technology for dental
crown extensions, this study aims to evaluate the aesthet-
ic effects of prosthetic rehabilitation. This assessment is
based on perspectives of both the patients who received
laser-assisted crown extensions in the upper anterior

region and the clinicians involved in the treatment
process.

Material and methods

The research sample consisted of 35 respondents, includ-
ing 13 males (37.14%) and 22 females (62.86%). The aver-
age age of participants was 31 years. The study was carried
out across four private dental practices, employing a total of
10 dentists, located in Skopje (two practices), Bitola, and
Gevgelija, within the Republic of North Macedonia. Among
the dentists involved, three were specialists: two in ortho-
dontics and one in periodontology. The research was con-
ducted from August to November 2022.

Each participant received an indication for tooth crown
lengthening and provided verbal consent to partake in the
study. To achieve the aim of this study, a comprehensive
questionnaire was utilized to identify the motivations for
these interventions, the types of prosthetic restorations
applied, and the patients' subjective evaluations of the aes-
thetic outcomes. Additionally, part of the questionnaire was
completed by the dentists who performed the procedures,
focusing on the used lasers and their assessments of the
aesthetic results of the prosthetic restorations.

Statistical analysis was performed utilizing the soft-
ware Statistics 7.1 (SPS 7.1), which is specifically designed
for statistical processing. In the context of descriptive sta-
tistics, the following analytical methods were applied:

1. For numerical data series, the standard deviation
(+Stand.dev.) and the 95.00% confidence interval
(£95.00% CI) were established, alongside the deter-
mination of the minimum and maximum values of
the parameters analyzed;

2. For non-numerical data series, the percentages repre-
senting the structure were calculated.

Results

The total number of participants in this study is 35, each
of whom underwent laser-assisted clinical crown lengthen-
ing. The data analyzed from the entire sample indicated
that the average age of the participants is 31.142 £6.049
years, with the youngest patient being 20 years old and the
oldest at 44 years. Following the data analysis, it is evident
that the examined group is predominantly composed of
females (62.86%) compared to males (37.14%).

Patients identified aesthetic reasons as the most preva-
lent motivation for this intervention, representing 77.14%
of cases, followed by prosthetic needs at 11.43% and ortho-
dontic considerations at 8.58%. The least frequent reasons
were associated with various periodontal diseases, which
accounted for 2.85% (Table 1.).
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Table 1. Reasons for performing laser-assisted crown
lengthening

Table 4. Influence of restorations on the aesthetic effect

Table 2. Lasers used for laser-assisted crown lengthening

Influence Nq %
Reasons No % of subjects

Aesthetic 27 7714 % Improved 32 91.42 %

aesthetic effect
Orthodontic 3 8.58 %

Worsened

: 1 2.86 %
Prosthetic 4 11.43 % aesthetic effect
; No influence o

Periodontal 1 2.85% on aesthetics 2 5.72%

Table 5. Staging of aesthetic effect by the respondents

Laser type No %
tagin N 9
Diode 16 45.71 % SEENg 0 h
Er:YAG 19 54.29 % considerably 18 56.25 %
improved aesthetics '
CO, 0 0 % teratel
moderately 12 37.5 %
improved esthetics
Table 3. Type of restoration -
. satisfactory > 6.25 9%
Type of restoration | No % improved aesthetics e
Metal-ceramic 3 8.57%
Metal-free 10 28.57% Table 6. Staging of the aesthetic effect by clinicians
Porcelain veneers 7 20% Grading No %
. o — :
Composite veneers 15 42.86% S|gn|f|ca_mtly improved 14 43.75 %
aesthetics
In everyday dental practice, a variety of laser devices moderately improved
with 'diffe?ent wavelengths are available, each affecting tis- aesthetics 14 43.75 %
sues in unique ways. The E r : YAG laser was the most com- - —
monly used for laser-assisted clinical crown extension, uti- Sat'SfaC_tor'ly improved 4 12.5 %
lized in 54.29% of cases, while diode lasers accounted for aesthetics

the remaining 45.71%. No other types of lasers were
reported among the participants in this study (Table 2.).
Upon analyzing the data, it was observed that a signifi-
cant majority of the participants, specifically in 57.14%,
prosthetic devices were done, whereas 42.86% had
received composite restorations, including composite
veneers (Table 3.). Regarding the types of prosthetics,
metal-free crowns were the most prevalent, being utilized
by 28.57% of the subjects, which accounts for 50% of
those with prosthetic restorations. Porcelain laminates were
reported in 20% of the subjects, representing 35% of indi-
viduals with prosthetic restorations, while metal-ceramic
products were found in 8.57% of the subjects, equating to
15% of those with prosthetic restorations.
More than 90% of the respondents in the survey indi-
cated that the restorations implemented after the interven-

tion contributed to a better aesthetic result. In contrast,
5.72% of the participants felt that the restorations did not
result in any noticeable change in aesthetic quality.
Additionally, one individual, making up 2.86% of the sub-
jects, mentioned that the aesthetic restoration applied to the
tooth subjected to the intervention led to a worsening of its
aesthetics (Table 4.).

For those respondents who subjectively felt that their
aesthetic appearance had improved due to the restorations
applied to their teeth following the laser-assisted crown
lengthening procedure in the anterior maxillary region, an
additional question was posed regarding the level of aes-
thetic improvement. The majority, representing 56.25%,
indicated a significant enhancement in aesthetics. A small-
er proportion, at 37.50%, reported a moderate improve-
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ment, while only 6.25% stated that their improvement in
aesthetics was minimal or satisfactory (Table 5.).

The evaluation of the aesthetic outcomes achieved by
the patients was conducted by the clinicians, relying on
their subjective assessments. Consequently, an identical
proportion of clinical doctors reported observing a signifi-
cant improvement in aesthetics as well as a moderate
enhancement, with both categories representing 43.75% of
the total. In contrast, twice as many doctors, in comparison
to the patients' self-assessments, indicated that the aesthet-
ic improvement was merely satisfactory, accounting for
12.50% of the overall number of clinicians.

Discussion

This study investigates the types of prosthetic devices
used for the teeth involved in this intervention. A key aspect
of this research is the evaluation of the aesthetic effects
achieved through the laser procedure in combination with
prosthetic restoration.

While the existing literature provides comprehensive
information on the aesthetic outcomes associated with clin-
ical crown lengthening and highlights the various benefits
of utilizing lasers in these procedures, there is insufficient
information regarding the aesthetic impact of combining
these two elements, specifically in the context of laser-
assisted clinical crown lengthening of teeth.

Comparing the findings of this study with other similar
research endeavors presents significant challenges. This
complexity arises mainly from the limited number of par-
ticipants in most published studies, coupled with the
diverse variations in research methodologies and criteria
employed across different investigations. Furthermore, the
subjective influences of both patients and physicians con-
tribute to this difficulty. Additionally, there is a notable
scarcity of published data on this topic within the national
context.

The aesthetic technique for extending the clinical
crown of teeth may be carried out using either traditional
surgical methods with a scalpel or laser technology. The
advantages of employing lasers for such procedures are
notable, including their accuracy, the ability to sterilize the
treatment area, a bloodless surgical and recovery process,
the absence of sutures, diminished pain and swelling, and a
more favorable prognosis for the results. Furthermore, laser
procedures are significantly more efficient than conven-
tional surgical methods.

The impairment of biologic width is correlated with
long-standing chronic gingival inflammation, often result-
ing in spontaneous tissue regrowth within approximately
three months". Enhanced soft tissue regrowth is particular-
ly evident in groups that received laser gingivectomy and
electrocautery gingivectomy. According to Antenucci's

findings, the application of laser techniques in soft tissue
management optimizes the health and healing processes of
oral tissues in a manner that is minimally invasive'.

The assessment of aesthetic results in restorations is
inherently subjective, which undermines the reliability of
this study, especially given the lack of objective measures.
However, since aesthetic values are personal and signifi-
cantly influenced by patient needs, the study retains its
importance if patients themselves recognize a positive out-
come. In conclusion, dental lasers are established as a safe,
rapid, and effective treatment modality that delivers out-
standing results for gummy smiles. As marketing strategies
improve, these treatments are gaining greater acceptance
among patients".

Numerous research efforts have explored the various
aesthetic factors influencing patients who desire enhance-
ments in their smile aesthetics. Despite significant
advancements in this area, there remains a considerable
focus on studies involving female participants, who tend to
exhibit a greater concern for aesthetic outcomes. It is essen-
tial to consider patients' perspectives to mitigate the risk of
dissatisfaction with orthodontic interventions'".

Conclusion

Based on the analysis of the collected data, several
conclusions can be drawn regarding the aesthetic evalu-
ation of the achieved following the laser-assisted exten-
sion of the clinical crown. It is noteworthy that over
ninety percent of the examined sample indicated that the
restorations applied after the intervention contributed to
a significant improvement in their aesthetic results.
Moreover, a substantial portion of the respondents
assessed their aesthetic enhancement as considerable.
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