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Introduction

Implant-supported fixed prostheses are at the forefront of predictable 
treatment options with high success rates for the rehabilitation of partial 
or single missing teeth in contemporary dentistry. However, the long-term 
success of implant therapy is no longer defined solely by the static presence of 
osseointegration or the preservation of radiographic bone levels, but also by 
the biological and esthetic integrity of the surrounding peri-implant soft tissue 
architecture (Berglundh, 2025). This shift has elevated implantology beyond a 
mere surgical procedure into a multidimensional process where the disciplines 
of periodontology and prosthodontics intertwine, and biological principles are 
blended with prosthetic designs.

The peri-implant mucosa is a unique structure that tightly adapts to the 
transmucosal component, exhibiting histological and structural differences 
from natural gingival tissue. This tissue acts as a biological barrier around 
the implant, establishing a vital line of defense between the complex, 
microorganism-rich environment of the oral cavity and the sterile implant-
bone interface (Eswaran et al., 2024). This biological barrier not only preserves 
soft tissue health but also plays a critical role as a dynamic defense mechanism 
preventing bacterial infiltration and pathological processes such as peri-
implant mucositis and peri-implantitis (Eswaran et al., 2024).

In implant restorations placed in the esthetic zone, the architecture of the 
peri-implant soft tissue is the most fundamental determinant for achieving 
a visually satisfying and natural prosthetic outcome (Wittneben et al., 2013). 
Shaping the soft tissue in harmony with the restoration is indispensable for both 
esthetic harmony and long-term functional stability. Unlike natural teeth, the 
absence of a periodontal ligament around implants and the parallel orientation 
of collagen fibers to the abutment surface necessitate a more precise surgical 
and prosthetic protocol for tissue management (Ivanovski & Lee, 2017). These 
structural differences give rise to the need to preserve the biological width and 
optimize tissue thickness during the clinical process.

Consequently, success in implant-supported fixed prostheses is possible 
by optimizing tissue quality during the surgical phase, respecting the biological 
biotype in the prosthetic design, and preserving the integrity of this delicate 
structure during the maintenance phase. This chapter will discuss how to 
manage the peri-implant soft tissue through the integration of surgical and 
prosthetic workflows in light of biological fundamentals, material science, and 
current evidence.
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Biology and Anatomy of Peri-Implant Soft Tissues

Comparing natural teeth and peri-implant soft tissues is essential for 
understanding the biological foundations of implant therapy. Histological 
evaluations in animal models have revealed that the peri-implant mucosa 
adheres to the titanium abutment surface, forming a tight cuff (Berglundh et 
al., 1991). Similarly, as in the gingiva, the keratinized oral epithelium exhibits 
continuity with the junctional epithelium in the peri-implant mucosa; however, 
the critical difference between the two structures lies at the connective tissue 
level. While collagen fibers in a natural tooth insert perpendicularly into the 
cementum surface to provide a mechanical attachment via the periodontal 
ligament, fibers around an implant originate from the marginal bone level 
and run parallel to the abutment surface. This structural relationship cannot 
fully compensate for the absence of the periodontal ligament and cementum 
(Ivanovski & Lee, 2017). This implies the lack of a fibrous barrier to limit the 
lateral and apical spread of inflammatory lesions around the implant, leading 
to wound healing dynamics that differ from periodontal tissues (Berglundh, 
2025). Furthermore, while collagen fibers can functionally attach to the 
surface of the natural gingiva due to the presence of cementum, the collagen 
fibers forming this interface in implants do not possess a similar attachment 
mechanism (Manakil, 2019). This anatomical distinction leaves peri-implant 
tissues more vulnerable to clinical probing and biofilm penetration compared 
to natural teeth (Gökçe et al., 2022).

Considering dimensional data, the total vertical dimension of the peri-
implant mucosa is approximately 3–4 mm. This structure consists of an 
approximately 2 mm junctional epithelium and a 1–1.5 mm connective 
tissue integration zone rich in collagen fibers (Berglundh, 2025). Histometric 
analyses on non-submerged one-piece titanium implants have shown that the 
junctional epithelium length reaches 1.88 mm at 15 months post-loading, 
while the overall biological width remains stable over time (Hermann et al., 
2000; Oh et al., 2002). This observation supports the concept that biological 
width is a physiologically re-established structure with invariable dimensions 
(Hermann et al., 2000).

In natural teeth, the dentogingival junction is characterized by an average 
sulcus depth of 0.69 mm, a junctional epithelium length of 0.97 mm, and a 
connective tissue attachment thickness of 1.07 mm, totaling approximately 2.04 
mm (Oh et al., 2002). Subsequent in vivo measurements have supported these 
averages (sulcus 1.34 mm, junctional epithelium 1.14 mm, connective tissue 
attachment 0.77 mm), confirming that the biological width around the human 
dentition is a relatively stable structure (Oh et al., 2002). Meta-analytical data 
indicate that the average supracrestal tissue attachment in natural teeth is 2.15 
mm, demonstrating that the biological width value exhibits limited variability 
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among individuals and tooth types. In contrast, the average vertical dimension 
of the peri-implant mucosa is approximately 1–1.5 mm greater than that of 
natural teeth, a dimensional difference primarily stemming from a longer 
junctional epithelium (Hermann et al., 2000); the peri-implant junctional 
epithelium (JE) was measured at ~1.88 mm, and connective tissue contact at 
~1.05 mm, with the total supracrestal tissue dimension reported between 3.08–
3.6 mm (Hedayatipanah et al., 2024). This dimensional comparison confirms 
that peri-implant soft tissue thickness is systematically longer than its natural 
tooth counterpart, the supracrestal tissue attachment, and this difference is 
a fundamental biological variable that must be considered in clinical design 
decisions (Ávila‐Ortiz et al., 2020).

It has been demonstrated that when the initial peri-implant mucosa 
thickness is <2 mm, bone resorption inevitably occurs during the healing 
process, and connective tissue thickness is only established through this 
resorption. Specifically, suprabony connective tissue measuring 1.8±0.4 mm 
initially can decrease to 1.3±0.3 mm, accompanied by observable bone loss 
(Berglundh & Lindhe, 1996). Clinical observations further reveal an increased 
risk of marginal bone loss in cases where soft tissue thickness is below 2 mm 
(Suárez et al., 2016). The blood vessel density of the peri-implant mucosa is 
also lower compared to the gingiva; this feature directly affects the immune 
response and wound healing capacity (Ivanovski & Lee, 2017). This reduced 
vascularity and cellularity may predispose the tissues surrounding the implant 
to be less resistant to bacterial invasion and exhibit a host defense that is more 
susceptible to disease development (Ivanovski & Lee, 2017). These histological 
and vascular limitations necessitate the evaluation of surgical tissue thickening 
procedures prior to or during implant placement, particularly to preserve the 
marginal bone level (Hedayatipanah et al., 2024; Yılmaz & Tunalı, 2022).

Pre-Prosthetic and Surgical Conditioning of Soft Tissues

Increasing soft tissue thickness prior to or during implant placement 
is a surgical necessity to preserve peri-implant health and ensure marginal 
bone stability. An initial mucosa thickness of <2 mm makes bone resorption 
inevitable (Berglundh & Lindhe, 1996), whereas increasing the initial soft 
tissue thickness significantly reduces marginal bone loss (Suárez et al., 2016). 
Therefore, particularly in individuals with a thin biotype, simultaneous soft 
tissue thickening protocols are recommended to minimize biomechanical and 
microbiological risks.

The autogenous subepithelial connective tissue graft (CTG) is considered 
the gold standard for augmenting soft tissue volume. Although xenogeneic 
collagen matrices are effective, the clinical outcomes obtained with autogenous 
CTG remain superior (Ashurko et al., 2023). A lack of keratinized tissue is a 
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significant factor that facilitates plaque accumulation, increasing the risk of 
mucosal inflammation and marginal bone loss (Thoma et al., 2018). Conversely, 
a keratinized tissue height of ≥2 mm provides a protective effect for implants 
(Zucchelli et al., 2019). Moreover, keratinized tissue gain via a free gingival 
graft has been shown to preserve marginal bone levels (Oh et al., 2024). While 
T-PRF membranes serve as an alternative biomaterial, autogenous CTG is 
more successful in increasing tissue thickness (Gümüş et al., 2019).

In summary, increasing the width of keratinized mucosa and tissue 
thickness through free gingival graft or subepithelial connective tissue graft 
applications creates a biological defense mechanism around the prosthesis, 
thereby optimizing long-term esthetic and functional success (Feng, 2025; Fu 
& Wang, 2020; Tavelli et al., 2020; Thoma et al., 2022).

Grafting Timing and Surgical Approaches

Peri-implant soft tissue surgery is not only a biological necessity but also 
a strategic step forming the foundation of prosthetic success. Insufficient 
keratinized tissue and a thin mucosa biotype are critical risk factors that reduce 
biomechanical resistance, facilitate microbiological leakage, and pave the way 
for marginal bone loss (Suárez et al., 2016; Thoma et al., 2018). Techniques 
such as free gingival grafts, subepithelial connective tissue grafts, and coronally 
advanced flaps applied to minimize these adverse effects create a protective 
defense mechanism around the implant, optimizing long-term esthetic and 
functional outcomes (Tavelli et al., 2020; Thoma et al., 2022; Zucchelli et al., 
2019).

Although the ideal timing for soft tissue grafting varies depending on the 
clinical scenario, these procedures can be performed under various protocols, 
such as simultaneously with implant placement, during the healing abutment 
phase, or prior to prosthetic loading (Angelis et al., 2025; Raghoebar et al., 
2021). Early surgical interventions offer a proactive approach to preserve the 
marginal bone level, especially in cases with a thin mucosa biotype (Feng, 2025; 
Yılmaz & Tunalı, 2022). Particularly in peri-implant defects, specific approaches 
such as using CTG combined with a coronally advanced flap present favorable 
clinical data regarding tissue healing and flap stability (Noelken & Al‐Nawas, 
2020). However, ongoing debates regarding the optimal timing of grafting 
indicate that surgical and prosthetic phases should be evaluated on a case-by-
case basis within an integrated treatment plan (Raghoebar et al., 2021).

Prosthetic Management And Emergence Profile

The emergence profile defines the contour transitioning from the implant 
platform to the coronal portion of the restoration and is a determining factor in 
shaping the peri-implant mucosa (Parpaiola et al., 2013). Guidelines based on 
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implant position emphasize that the emergence profile directly affects both the 
esthetic outcome and long-term soft tissue stability (Steigmann et al., 2014). 
A contour that mimics the emergence profile of a natural tooth and allows 
for proper oral hygiene access minimizes plaque accumulation and maintains 
peri-implant health (Parpaiola et al., 2013).

The concepts of “critical” and “sub-critical” contours hold strategic 
importance to optimize soft tissue management in prosthetic design:

·	 Critical Contour: This is the design of the restoration at the level of 
the marginal gingiva (zenith). Excessive convexity in this region can push the 
gingiva coronally, potentially leading to marginal recession.

·	 Sub-Critical Contour: This is the region 1–2 mm apical to the 
marginal gingiva (subgingival). Concave designs applied in this area create 
space for soft tissue to accumulate, enhancing soft tissue stability through a 
“tissue thickening” effect.

Strategies for preventing peri-implantitis indicate that cleansable screw-
retained restorations with designs mimicking natural tooth contours and 
emergence angles of 30° or less create ideal conditions for professional 
mechanical debridement (Fu & Wang, 2020). Cross-sectional radiographic 
analyses have found that an emergence angle >30° is a significant risk indicator 
for peri-implantitis, and a convex profile poses an additional risk for bone-
level implants (Katafuchi et al., 2017).

Provisional implant prostheses play a key role in creating these profiles 
and guiding the tissue. The dynamic compression technique aims to reshape 
the mucosa level and papilla form by applying controlled, gradual pressure on 
the soft tissue via provisional restorations (Wittneben et al., 2013). With this 
technique, material is added to the provisional abutment at certain intervals to 
slowly push the tissue, achieving the ideal gingival contour (Hergüner, 2025; 
Lazić et al., 2015).

Angular modifications in the prosthetic profile directly affect the gingival 
zenith points and papilla formation:

1.	 Zenith Point Management: The concavity of the profile allows the 
gingiva to rest more coronally, stabilizing the esthetic zenith point. Excessively 
convex designs push the tissue apically, disrupting the zenith point.

2.	 Papilla Formation: Papilla height depends on the distance between 
the implant platform and the contact point. Proximal contour revisions made 
with the provisional restoration increase tissue support in the papilla region, 
preventing the formation of “black triangles” (Prokić et al., 2023).

3.	 Tissue Healing: Following contour revisions made at two-week 
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intervals, mucosa contours can be precisely recorded via customized transfer 
techniques, preserving the three-dimensional soft tissue architecture (Prokić 
et al., 2023).

Dynamic Compression Technique and Provisional Restorations

The dynamic compression technique conditions the soft tissue around 
bone-level implants via provisional restorations. The primary objectives are 
to create an adequate emergence profile, ensure a mucosa course and level 
harmonious with adjacent teeth or implants, and establish correct proximal 
contact areas (Wittneben et al., 2013). Although the tissue initially exhibits 
an ischemic response to the pressure exerted by the provisional restoration, 
ideal gingival contours can be achieved through the controlled and gradual 
management of this effect (Hergüner, 2025).

The application of the dynamic compression technique in the upper incisor 
region allows for gradual shaping of the emergence profile with composite 
additions over a 3-month period, which can then be transferred to the master 
model using a customized impression coping (Lazić et al., 2015). Similarly, 
following contour revisions, mucosa contours can be precisely recorded 
via customized transfer techniques, preserving the three-dimensional soft 
tissue architecture (Prokić et al., 2023). Furthermore, using screw-retained 
provisional abutments prevents cement-induced tissue trauma, and smooth 
surfaces support soft tissue healing (Hergüner, 2025). In provisional restoration 
planning, the management of the transition zone is of critical importance for 
long-term peri-implant tissue stability. In this context, two separate zones must 
be considered individually: the esthetic zone, extending from the marginal 
gingiva to 2–3 mm subgingivally, and the supportive zone, extending from the 
alveolar bone level to 1 mm above the implant platform (Ou et al., 2018).

The Influence of Abutment Materials

The selection of the abutment material directly determines the quality of 
the peri-implant soft tissue barrier. Network meta-analytical data report that 
titanium, zirconia, and polyetheretherketone (PEEK) abutments exhibit similar 
survival rates; no significant differences are found among them regarding 
marginal bone loss, probing depth, bleeding on probing, and plaque index 
parameters (Al‐Mohammad et al., 2025). While no significant difference is 
detected between zirconia and titanium in terms of the papilla index, zirconia 
is observed to be more advantageous than titanium regarding soft tissue color 
match and technical complications (Al‐Mohammad et al., 2025).

Zirconia is described as a biological alternative that establishes a stable 
soft tissue barrier to minimize inflammation, whereas PEEK, despite its strong 
mechanical properties, presents limitations concerning cell proliferation and 
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matrix production (Tiskratok et al., 2026). In terms of gingival fibroblast 
adhesion, in vitro studies reveal that titanium performs slightly better than 
zirconia, while PEEK performs at a significantly lower level (Doddamani et 
al., 2025; Laskar et al., 2025). When comparing PEEK and feldspar-veneered 
zirconia abutments with titanium, a similar soft tissue response is achieved in 
the early period with no evidence of increased inflammation (Enkling et al., 
2022). These findings support the conclusion that titanium and zirconia have 
stronger clinical evidence for peri-implant soft tissue integration, whereas 
PEEK may be considered an alternative option in single-tooth anterior/
premolar cases (Al‐Mohammad et al., 2025).

Cellular and Microbiological Effects of Surface Roughness

Abutment surface roughness is a determining parameter for cellular 
adhesion and plaque accumulation. Smooth and machined surfaces are more 
favorable for fibroblast and keratinocyte spreading compared to moderately 
rough surfaces, whereas epithelial cells do not benefit from rough surfaces 
(Laleman & Lambert, 2023). Furthermore, rough surfaces predispose to 
greater bacterial proliferation and biofilm formation compared to smooth 
surfaces (Laleman & Lambert, 2023).

In vivo evaluations show that when surface roughness (Ra value) is 
reduced below 0.2 µm, there is no significant change in microbial composition, 
but surfaces exceeding this threshold exhibit up to 25 times more subgingival 
plaque accumulation (Bollen et al., 1996; Quirynen et al., 1996). Evaluations 
of abutment surface roughness using atomic force microscopy (AFM) indicate 
that various implant systems remain below the clinical threshold of 0.2 µm, 
with certain systems exhibiting significantly lower roughness (Jilta et al., 
2020). This demonstrates that techniques like AFM are important in analyzing 
surface topography at the cellular level and guiding abutment selection (Jilta 
et al., 2020). In vitro cell culture studies confirm that smooth surfaces support 
human gingival fibroblast spreading, while rough surfaces increase bacterial 
colonization (Yildiz et al., 2022). In light of these findings, the preference for 
machined or polished abutment surfaces in the transmucosal region optimizes 
soft tissue integration and long-term peri-implant health (Laleman & Lambert, 
2023).

Material-Induced Particulate/Inflammatory Risks

The role of titanium particles in the pathogenesis of peri-implantitis 
has drawn increasing attention. A higher rate of titanium particles has been 
detected in peri-implantitis sites compared to healthy implants; these particles 
accumulate particularly in the epithelial cells, connective tissue, macrophages, 
and bone tissue surrounding the implant (Suárez et al., 2018). The presence 
of titanium particles in peri-implantitis granulation tissue is characterized 
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by a dense, chronic inflammatory infiltrate composed of plasma cells, 
neutrophils, and macrophages, without evidence of a foreign body reaction 
or multinucleated giant cells engulfing particles (Asa’ad et al., 2022). Titanium 
particles have also been reported to exacerbate the inflammatory response by 
over-activating macrophage autophagy and suppressing osteogenic signaling 
pathways (Chen et al., 2026).

These data indicate that minimizing micro-movement and resulting 
corrosion at the abutment-implant connection is critical. In this context, the 
abutment and implant connection design plays a defining role in preserving 
soft tissue health; positioning the implant-abutment connection 2 mm 
supracrestally is recommended to mitigate negative effects on the marginal 
bone (Suárez et al., 2016).

The platform switching concept aims to move the micro-gap away from 
the alveolar bone level by selecting an abutment narrower than the implant 
diameter. Clinical trials have shown that marginal bone loss is significantly 
reduced in platform-switched groups (average 0.95±0.32 mm) compared to 
platform-matched groups (1.67±0.37 mm), emphasizing that this approach 
enhances long-term clinical predictability (Cappiello et al., 2008). Meta-
analysis data support this finding, revealing an average marginal bone loss of 
0.49 mm in platform-switched implants versus 1.01 mm in platform-matched 
implants, highlighting a significant difference in favor of platform switching 
(Strietzel et al., 2014). Additionally, the platform switching approach optimizes 
stress distribution at the implant-abutment interface, minimizing the risk 
of biological complications by suppressing metal ion release and particle 
generation (Zhou et al., 2021). Consequently, platform-switched abutments 
stand out as a superior option for preserving the peri-implant mucosa.

Digital Workflows In Soft Tissue Management

Digital workflows contribute to peri-implant soft tissue management 
in three fundamental stages: treatment planning, design of the restorative 
components, and replication of the tissue form. Digital protocols allow 
for calculating the supra-implant soft tissue architecture prior to implant 
placement and customizing it for each patient (Joda et al., 2016).

A digital workflow focusing on CAD/CAM customized abutment design 
can be based on the natural emergence profile of the tooth to be extracted 
(Moura et al., 2021). In this method, STL files obtained by merging intraoral 
scanner and cone-beam computed tomography data are imported into CAD 
software, the abutment is designed based on the natural tooth contour, and 
a one-piece solution is produced that can also be used as a scan body during 
the healing process. This approach is defined as the digital tissue preservation 
concept (Schubert et al., 2019). Here, the abutment design based on the natural 
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tooth shape serves as an “emergence analog”; after the abutment is placed, 
an intraoral scan can be performed without the need for gingival retraction, 
making it possible to produce the definitive restoration simultaneously with 
the healing process.

Conducting a second intraoral scan following soft tissue management 
with a 3D-printed provisional restoration allows for merging this scan 
with the initial STL file, completing the customized abutment design and 
eliminating the need for an implant scan body (Pinhata-Baptista et al., 2020). 
Observational data analyzing CAD/CAM customized abutments reveal a 
positive correlation between the abutment shoulder position in the virtual 
design and the clinical position over time. In numerous cases, the distance 
between the mucosal margin and the abutment shoulder remains unchanged, 
supporting that CAD/CAM abutments adapted to the mucosal form provide 
an accurate shoulder position, unlike standard circular impression copings 
(Pietruski et al., 2018). Furthermore, the risk of standard impression copings 
collapsing the supra-implant mucosa can lead to discrepancies in conventional 
methods; customized digital solutions successfully eliminate this limitation 
(Pietruski et al., 2018).

Prevention and Management of Peri-Implant Diseases

At the 2017 World Workshop on the Classification of Periodontal and 
Peri-Implant Diseases, peri-implant mucositis was defined as a reversible 
inflammatory lesion characterized by bleeding on probing without 
accompanying supportive bone loss (Berglundh, 2025). Peri-implantitis, on 
the other hand, is defined as a progressive disease characterized by bleeding 
on probing, increased probing depth, and radiographic bone loss (Berglundh, 
2025). Preclinical and human histological studies have demonstrated that 
these lesions extend apical to the junctional epithelium into the connective 
tissue compartment and exhibit a faster pattern of bone loss compared to 
periodontitis lesions (Berglundh, 2025). Additionally, the density of CD68+ 
macrophages and neutrophils is significantly higher in peri-implantitis lesions 
than in periodontitis lesions (Berglundh, 2025).

The Protective Role of Prosthetic Design

Restorative design constitutes one of the most critical modifiable risk 
factors for peri-implant diseases. An emergence angle >30° has been identified 
as a significant risk indicator for peri-implantitis (Katafuchi et al., 2017). 
Conversely, meta-analytical findings suggest that an emergence angle above 
or below 30° may not generally make a difference in peri-implant marginal 
bone loss; however, an emergence angle of ≤30° in platform-matched implants 
might exhibit a positive effect (Atieh et al., 2023). These divergent findings 
indicate that the emergence angle should not be evaluated in isolation but as a 
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whole alongside contour features.

Accurately understanding natural and prosthetic emergence profiles, 
considering the risk of disrupting the biological seal through manipulation of 
the implant-abutment interface, and selecting appropriate contours are critical 
in reducing the prevalence of peri-implantitis and mucositis (Dixon & London, 
2019). Restorative contours creating cleansability issues in poorly positioned 
implants serve as a precipitating factor for peri-implant mucositis and peri-
implantitis, emphasizing the impact of the implant-abutment connection, 
restorative material selection, and design on peri-implant soft tissue health 
(Hamilton et al., 2023). Finally, opting for prosthetic configurations that 
facilitate oral hygiene access, utilizing 3D prosthetically guided implant 
positioning, and preferring ceramic-based restorations reduce the risk of peri-
implant diseases (Tapia et al., 2026).

Hygiene and Maintenance Protocols

The importance of a personalized oral care plan and regular professional 
mechanical plaque removal procedures is highly emphasized in maintaining 
peri-implant health. Furthermore, keratinized mucosa augmentation should 
be considered in conditions such as <2 mm of keratinized tissue, limited 
cleansability, and a history of increased mucositis/recession (Perussolo & 
Donos, 2024). Professional mechanical debridement performed every three 
months reduces the submucosal microbial load. Soft tissue grafting aimed 
at creating a thick, keratinized, and attached band in the peri-implant tissue 
improves the prognosis, alongside a healthy lifestyle and glycemic control 
(Fu & Wang, 2020). Placing implants with platform switching features in 
a prosthetically guided position, and utilizing cleansable screw-retained 
restorations that mimic natural tooth contours, forms the very foundation of 
a preventive strategy.

Conclusion

Peri-implant soft tissue management plays a critical role in both the 
esthetic and biological success of implant-supported fixed prostheses. The 
connective tissue-implant interface, which structurally differs from healthy 
peri-implant mucosa, exhibits a more fragile architecture due to the lack of a 
defensive fibrous barrier seen in periodontal tissues. Preserving this delicate 
balance requires an evidence-based integration of surgical, prosthetic, and 
digital approaches.

Regarding abutment materials, Ti and ZrO₂ stand out due to their clinical 
success and biocompatibility, while PEEK is presented as an alternative in specific 
cases. The context of surface roughness value of 0.2 µm is a defining parameter 
in the management of plaque accumulation and the inflammatory response; 
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therefore, the use of machined or polished surfaces in the transmucosal region 
is recommended. To capture the natural gingival architecture in the esthetic 
zone, the dynamic compression technique, customized digital abutments, 
and the “digital tissue preservation concept” set current clinical standards. 
Looking forward, a better understanding of the role of titanium particles in the 
pathogenesis of peri-implantitis, reducing biofilm and particle contamination 
through surface engineering, and reinforcing clinical evidence with long-term 
human biopsies are of great importance.

The maintenance of peri-implant health depends on merging surgical and 
prosthetic approaches into a holistic strategy. While ideal implant positioning 
and the presence of sufficient keratinized mucosa form the foundation during 
the surgical phase, an emergence angle below 30°, cleansable contours, and 
appropriate surface roughness values in the prosthetic design minimize 
biological risks. Furthermore, adopting digital workflows, implementing 
personalized tissue preservation strategies, and establishing regular 
professional maintenance protocols are indispensable for the management and 
prevention of peri-implant diseases.
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INTRODUCTION

The historical roots of clinical hypnosis, originally referred to as 
“mesmerism,” began in the late 18th century with the practices of Franz Anton 
Mesmer, who linked healing to the alignment of magnetic fields (Nascimento 
et al., 2024). By the early 19th century,  James Braid  advanced the field by 
discovering that a trance could be induced through visual fixation (Nascimento 
et al., 2024). During this era, prior to the advent of chemical anesthetics, 
hypnosis emerged as a powerful tool for managing procedural pain, notably 
championed by Scottish surgeon James Esdaile, who performed hundreds of 
painless major surgeries in India using mesmerism (Moss & Willmarth, 2019). 
The very first documented application of hypnosis specifically within dentistry 
occurred in 1829, when it was successfully utilized as the sole anesthetic 
for a dental extraction (Silva et al., 2022). By the early 1900s, dentists were 
increasingly utilizing hypnosis to successfully manage their patients’ fears and 
pain during dental procedures (Moss & Willmarth, 2019).

Despite its early efficacy, the widespread medical and dental use of 
hypnosis experienced a  sharp decline by the mid-19th century  (Facco, 
Bacci, & Zanette, 2021). The medical establishment increasingly rejected the 
practice, largely influenced by post-Enlightenment rationalism, an ignorance 
of the unconscious mind, and deep-seated fears associating hypnosis with 
charlatanism or mysticism (Facco et al., 2021). A definitive turning point 
arrived in the 1840s with the introduction and public demonstrations 
of chemical anesthetics, such as nitrous oxide and ether, by dentists Horace 
Wells and William T. G. Morton (Facco et al., 2021). When London surgeon 
Robert Liston successfully performed an amputation using ether in 1846, he 
famously proclaimed that the “Yankee dodge” beat mesmerism entirely (Facco 
et al., 2021). Consequently, the medical and dental communities largely 
abandoned hypnotic analgesia in favor of these novel pharmacological agents 
(Moss & Willmarth, 2019).

Hypnosis did not experience a significant resurgence in clinical dentistry 
until the late 20th century, driven by a better scientific understanding of the 
phenomenology and neurophysiological mechanisms underlying hypnotic 
analgesia (Facco et al., 2021). Modern functional neuroimaging techniques, 
such as fMRI, have dispelled old myths, proving that  hypnosis actively 
modulates the brain’s pain matrix and fear circuitry rather than merely acting 
as an act of imagination or sleep (Halsband & Wolf, 2015). Today, evidence-
based “hypnodontics” is recognized as a valuable adjunct to pharmacological 
sedation and local anesthetics, helping patients overcome severe dental phobias, 
reducing the need for chemical anesthetics, and managing physiological 
reflexes like excessive salivation or gagging (Moss & Willmarth, 2019; Silva 
et al., 2022),. While the integration of hypnosis into standard dental curricula 
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remains limited, its proven capacity to empower patients and facilitate painless 
procedures continues to drive its adoption among specialized practitioners 
globally (Rucker, 2019).

MATERIAL AND METHOD

1. Neurophysiological Foundations of Hypnotic Analgesia and 
Anxiolysis

Modern neuroimaging has revolutionized the understanding of 
clinical hypnosis, demonstrating that it is an intentional, introspective state 
characterized by top-down causation rather than a passive or sleep-like 
condition (Facco, Bacci, & Zanette, 2021). During a hypnotic intervention, an 
individual shifts into a modified level of awareness where attention becomes 
highly focused and peripheral perception is significantly reduced (Kuculmez, 
Dundar Ahi, Ozbek, & Afsar, 2026). This state relies heavily on the recruitment 
of specific cognitive processes that mediate the control of selective attention 
and executive functioning (Silva et al., 2022). Consequently, hypnosis 
allows a practitioner to guide the patient in manipulating and controlling 
the activity of unconscious brain areas, producing structural and functional 
neurophysiological alterations within the medial, prefrontal, and anterior 
cingulate cortices (Facco, Bacci, & Zanette, 2021; Kuculmez et al., 2026).

The neurophysiological basis for hypnotic anxiolysis is largely attributed 
to its profound regulatory effect on the brain’s “anxiety circuit,” which primarily 
includes the amygdala, the anterior cingulate cortex (ACC), and the insula 
(Halsband & Wolf, 2015). When patients suffering from severe dental phobia 
are exposed to anxiety-provoking stimuli, functional magnetic resonance 
imaging (fMRI) shows heightened activation within these cortico-limbic 
regions, as well as in the hippocampus, which is responsible for retrieving 
traumatic or unpleasant memories of past dental treatments (Halsband & 
Wolf, 2015). However, when these same patients are placed under a hypnotic 
trance, fMRI scans reveal a significant down-regulation and reduced response 
in these exact fear-processing structures (Thibault, Rainville, & Rei, 2025). 
The marked absence of amygdala and hippocampal activity during hypnosis 
provides rigorous scientific evidence that the technique actively inhibits 
immediate fear reactions and blocks the recall of stressful memories (Halsband 
& Wolf, 2015). Figure 1 shows fMRI images for dental phobic patients before 
and after hypnosis. Figure 2 shows neural activation patterns of dental phobic 
patients in the ACC, insula and hippocampus  for dental fearful stimuli (PS > 
NS) before and after hypnosis.
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Figure 1: Neural activation patterns of dental phobic patients in the amygdala for 
dental fearful stimuli (PS > NS) before (left) and after hypnosis (right) (preFEAR > 

postFEAR) PS (Halsband & Wolf, 2015)

PS phobic stimuli, NS neutral stimuli.

Figure 2: Neural activation patterns of dental phobic patients in the ACC (top), insula 
(middle) and hippocampus (down) for dental fearful stimuli (PS > NS) before (left) and 

after hypnosis (right) (preFEAR > postFEAR). PS phobic stimuli, NS neutral stimuli. 
(Halsband & Wolf, 2015)
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Beyond anxiety reduction, hypnosis acts as a robust mechanism for 
acute pain modulation. The analgesic effects of hypnosis do not simply result 
from distraction, but rather involve a direct alteration in how nociceptive 
signals are processed within the pain neuromatrix (Facco, Bacci, & Zanette, 
2021). Brain imaging studies confirm that targeted hypnotic suggestions of 
hypoalgesia actively reduce brain responses to painful stimuli in pain-related 
cortical regions, such as the posterior insula (Thibault, Rainville, & Rei, 
2025). Additionally, the hypnotic state facilitates a distinct neurophysiological 
dissociation—a mental separation of sensory and behavioral components that 
are normally processed together—which allows patients to cognitively detach 
the sensory perception of pain from its negative emotional affect (Merz, 
Campus, Abrahamsen, & Wolf, 2022). Ultimately, this complex interaction 
across the sensory and motor cortices, limbic system, and basal ganglia enables 
hypnosis to effectively raise pain thresholds and provide deep relief during 
invasive dental procedures (Kuculmez et al., 2026).

2. Patient Susceptibility and Modalities of Hypnotic Induction 
Hypnotic susceptibility, or hypnotizability, is defined as an individual’s inherent 
capacity to respond to hypnotic suggestions and is considered a relatively 
stable, partially heritable trait that varies across the population, much like 
intelligence or athletic ability (Moss & Willmarth, 2019). While early anecdotal 
reports suggested that only highly susceptible individuals—often termed 
hypnotic “virtuosos” representing less than 20% of the population—could 
achieve profound states of hypnoanalgesia, modern evidence indicates that 
the vast majority of patients possess medium to high hypnotic ability and can 
significantly benefit from these interventions (Facco, Bacci, & Zanette, 2021; 
Moss & Willmarth, 2019). A patient’s responsiveness is not solely dependent 
on their inherent suggestibility, but is also heavily influenced by their baseline 
attitudes, motivation, belief in the treatment’s efficacy, and the rapport 
established with the clinician (Kuculmez, Dundar Ahi, Ozbek, & Afsar, 2026). 
Standardized tools, such as the Stanford Hypnotic Susceptibility Scale or the 
Harvard Group Scale of Hypnotic Susceptibility, are frequently used in clinical 
research to measure these traits and predict a patient’s capacity to successfully 
engage in an altered state of consciousness (Moss & Willmarth, 2019).

To accommodate the diverse susceptibility levels of patients, practitioners 
utilize a variety of hypnotic induction modalities that range from formal clinical 
approaches to self-guided techniques. The classic approach to induction relies 
on direct, authoritative suggestions—such as visual fixation, monotonous 
vocal tones, and direct commands—to initiate physical and mental relaxation 
(Silva et al., 2022). In contrast, the  Ericksonian approach  employs indirect, 
conversational techniques and metaphors designed to evoke the patient’s 
intrinsic potentials and bypass conscious resistance, casting the hypnotherapist 
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as a supportive guide rather than an authoritative director (Silva et al., 2022). 
Furthermore, standard clinical inductions can be delivered face-to-face by 
a trained practitioner or through pre-recorded audio mediums, while  self-
hypnosis training  allows patients to independently induce trance states to 
manage clinical anxiety and acute dental pain without continuous professional 
intervention (Merz, Campus, Abrahamsen, & Wolf, 2022).

Within the dental operatory, practitioners tailor induction strategies to 
bypass the highly stimulating, anxiety-provoking environment and achieve 
specific clinical goals like analgesia. Techniques frequently involve  guided 
imagery, where patients are instructed to visualize a self-selected safe and 
pleasant scenario (e.g., a “sun-beach-sea” environment), effectively shifting 
their focus away from the dental instruments (Halsband & Wolf, 2015). 
For pediatric or highly resistant patients, dentists may employ rapid, non-
traditional methods such as the hypnotic confusion technique, “magic-arm” 
inductions, or double-induction methods that overwhelm the conscious mind 
and facilitate a rapid transition into a trance state (Rienhoff et al., 2022). Once 
a trance is established, practitioners often utilize Hypnotic Focused Analgesia 
(HFA)  or “glove anesthesia,” which involves providing spatially directed 
suggestions that a specific area of the mouth is becoming completely numb and 
insensitive—a method that has proven demonstrably superior to generalized 
relaxation for raising the pain threshold during invasive oral surgeries (Facco, 
Bacci, & Zanette, 2021).

3. Management of Severe Dental Anxiety and Phobias

Dental fear and anxiety are highly prevalent conditions that pose 
significant barriers to maintaining optimal oral health, often causing patients 
to delay or completely avoid necessary treatments (Glaesmer, Geupel, & 
Haak, 2015; Wolf, Schläppi, Benz, & Campus, 2022). Patients afflicted with 
severe dental phobias not only experience acute psychological distress but also 
exhibit intense physiological symptoms that complicate clinical care, such as 
heightened heart rates, increased blood pressure, and potential emergencies 
like vasovagal syncope (Facco, Bacci, & Zanette, 2021; Halsband & Wolf, 
2015). This heightened state of apprehension is frequently linked to a history 
of traumatic dental experiences and the intense fear of invasive procedures, 
such as anesthetic infiltrations or tooth extractions (Jonker, Avery, & Carey, 
2025).

To manage this immense psychological burden, clinical hypnosis—also 
referred to as hypnodontics—has emerged as a highly effective, non-invasive 
anxiolytic intervention. By guiding the patient into an altered state of focused 
attention, hypnotherapists can help them reframe negative thoughts, dissociate 
from the anxiety-provoking clinical environment, and experience a profound 
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sense of tranquility (Silva et al., 2022). Clinical evaluations utilizing validated 
metrics, such as the Corah Dental Anxiety Scale (CDAS), demonstrate that 
patients who undergo a hypnosis session prior to restorative procedures report 
significantly lower anxiety scores compared to those receiving only standard 
care (Zappalá et al., 2025). Furthermore, systematic reviews indicate that 80% 
of patients with mild to moderate dental fear experience a noticeable reduction 
in subjective anxiety when hypnosis is employed as an adjunctive behavior 
management technique (Thibault, Rainville, & Rei, 2025).

The psychological relief provided by hypnotherapy is rigorously 
supported by stabilizing physiological and neurobiological changes during 
highly stressful events. For instance, when pediatric patients undergo local 
anesthetic infiltrations, those treated with an adjunctive hypnosis protocol 
demonstrate stabilized physiological parameters, notably showing a less 
pronounced variation in heart rate compared to control groups managed 
solely with conventional behavioral techniques (Ramírez-Carrasco, Butrón-
Téllez Girón, Sanchez-Armass, & Pierdant-Pérez, 2017). In adult patients, 
hypnosis prevents dangerous spikes in cardiovascular parameters and limits 
excessive sympathetic nervous system reactions (Figure 3) (Facco et al., 
2021). Advanced functional magnetic resonance imaging (fMRI) studies 
further reveal that hypnosis effectively inhibits the brain’s cortico-limbic fear 
circuitry—specifically downregulating the amygdala and anterior cingulate 
cortex—when dental phobics are exposed to terrifying stimuli like the sound 
of a dental drill (Halsband & Wolf, 2015).
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Figure 3: Blood pressure (A) and heart rate (B) in 3 patients who underwent 5 oral 
surgery procedures with hypnosis as sole anesthesia. Hypnotic analgesia coincided with 
steady cardiovascular parameters, indicating that it prevented any sympathetic reaction 

to surgical stress. (Facco et al., 2021)

Beyond the immediate procedural benefits, the integration of hypnosis 
into dental practice fosters long-term improvements in patient compliance 
and clinical satisfaction. Research indicates that despite an initial lack of 
prior exposure, over 90% of dental patients hold positive attitudes toward 
the use of hypnosis, with the majority finding it a highly pleasant experience 
and expressing an eager willingness to utilize it in future visits (Glaesmer 
et al., 2015). By employing techniques such as customized scripts based on 
a patient’s personal interests, practitioners can build deep rapport and trust, 
empowering the patient to take internal control over their fear (Huet, Lucas-
Polomeni, Robert, Sixou, & Wodey, 2011). Ultimately, this patient-centered 
approach not only facilitates a calm and efficient workflow for the clinician 
but also possesses the powerful potential to transform phobic individuals into 
comfortable, regular dental attenders (Thibault et al., 2025).
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4. Acute Procedural Pain Relief and Chemical Anesthetic Sparing

Hypnosis actively modifies pain perception and raises the pain threshold, 
establishing it as a highly effective adjunct to traditional pharmacological 
anesthetics (Merz, Campus, Abrahamsen, & Wolf, 2022). During invasive 
dental procedures, the integration of hypnoanalgesia significantly reduces 
the requirement for chemical agents. Clinical trials have demonstrated that 
utilizing hypnosis as an adjunct to intravenous sedation decreases the amount 
of intraoperative chemical sedatives, such as propofol, required to keep 
patients comfortable (Mackey, 2010). Furthermore, this anesthetic-sparing 
effect minimizes the necessity for anesthetic reinforcement during ongoing 
procedures, which not only lowers the risks associated with pharmacological 
toxicity but also facilitates a much faster and smoother postoperative recovery 
for the patient (Thibault, Rainville, & Rei, 2025).

Beyond its adjunctive capabilities, clinical hypnosis can serve as a 
primary, stand-alone anesthetic in specialized and complex medical cases 
where chemical agents are strictly contraindicated (Silva et al., 2022). In 
rare but critical scenarios, patients may present with severe allergies to local 
anesthetics, congenital cytochrome P450 deficiencies, or multiple chemical 
sensitivities that make standard pharmacological sedation potentially life-
threatening (Facco, Bacci, & Zanette, 2021). Clinical evidence demonstrates 
that highly susceptible patients can undergo major oral surgeries—including 
third-molar removals, bone augmentations, and implant placements—relying 
entirely on hypnotic-focused analgesia (Facco et al., 2021). In these instances, 
patients maintain stable cardiovascular parameters, completely avoiding the 
sympathetic stress responses typically triggered by surgical trauma without the 
administration of any chemical anesthetic (Facco et al., 2021).

The analgesic benefits of hypnosis extend well beyond the immediate 
surgical window, profoundly impacting the patient’s postoperative healing 
experience. Studies evaluating the aftermath of surgical extractions consistently 
show that patients receiving hypnotherapy report significantly lower levels 
of subjective postoperative pain compared to those receiving standard care 
(Abdeshahi, Hashemipour, Mesgarzadeh, Shahidi Payam, & Halaj Monfared, 
2013). Consequently, there is a documented, marked reduction in the 
consumption of postoperative analgesic medications, such as ibuprofen or 
acetaminophen (Merz et al., 2022; Silva et al., 2022). By equipping patients with 
post-hypnotic suggestions for continued comfort and well-being, clinicians 
can significantly reduce their reliance on prescription painkillers, minimizing 
potential pharmacological side effects and optimizing the overall quality of 
recovery (Thibault et al., 2025).
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5. Modulation of Physiological Reflexes and Chronic Orofacial Disorders

In clinical dentistry, an exaggerated gag reflex can present a severe obstacle 
to essential procedures such as impression taking and endodontic therapy. 
Hypnosis offers a powerful, user-friendly, and non-pharmacological approach 
to modifying a patient’s sensation and compliance. Research demonstrates that 
for patients with severe, treatment-limiting gag reflexes, hypnotherapeutic 
suggestions safely bypass both the psychological and somatic triggers of the 
reflex. Consequently, patients who were previously unable to tolerate dental 
instruments or prosthetic devices can successfully undergo treatment and 
comfortably utilize their dental prostheses following a hypnotic intervention 
(Kavaz, Yanıkoğlu, & Taştan, 2021; Ramazani, Zarenejad, Parirokh, & 
Zahedpasha, 2016).

Beyond gagging, hypnodontics enables the active modulation of other 
involuntary autonomic physiological responses, particularly  excessive 
salivation and hemorrhage, which can routinely disrupt the clinical workflow. 
Controlled clinical trials indicate that both direct and indirect hypnotic 
suggestions (e.g., visualizing a dry desert environment) successfully reduce 
unstimulated salivary flow rates, thereby assisting dentists in maintaining 
a dry operative field (Satzl, Schmierer, Zeman, Schmalz, & Loew, 2014). 
Furthermore, hypnotic techniques have proven highly effective in achieving 
hemostasis during invasive oral surgeries; patients undergoing third 
molar extractions under hypnosis demonstrate significantly better control 
of hemorrhage compared to those managed with local anesthesia alone 
(Abdeshahi, Hashemipour, Mesgarzadeh, Shahidi Payam, & Halaj Monfared, 
2013).

In addition to procedural reflex modulation, clinical hypnosis serves as 
an evidence-based therapeutic modality for chronic orofacial pain conditions, 
such as temporomandibular disorders (TMD) and persistent idiopathic 
orofacial pain. Systematic reviews and meta-analyses conclude that hypnotic 
interventions yield statistically and clinically significant improvements, 
including a notable decrease in maximal pain intensity and a functional 
increase in maximal mouth opening for patients with TMD (Zhang et al., 
2015). The efficacy of this approach is supported by rigorous neuroimaging 
evidence; functional magnetic resonance imaging (fMRI) studies reveal that 
hypnotic hypoalgesia actively diminishes pain-evoked brain responses in 
critical cortical regions, such as the posterior insula, confirming that hypnosis 
induces a genuine top-down neurophysiological modification of the chronic 
pain experience (Abrahamsen et al., 2010). (Figure 4)
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Figure 4: Significant effects on brain activity evoked by painful pin-prick stimulation 
(stimulation minus no stimulation) in three experimental conditions: (top panel 
A) Hypnotic hyperalgesia, (middle panel B) Control, (bottom panel C) hypnotic 

hypoalgesia. Three glass brain and T1-weighted MRI sections of the brain represent 
a sagittal, coronal, and horizontal view, respectively. Note the striking contrast 

between the control and hypnotic hypoalgesia conditions. Color-coded bars represent 
the Z-scores. All contrasts are thresholded at P < 0.05, family-wise error (FWE) 

corrected for multiple comparisons with an extent threshold of >10 voxels.

Finally, hypnosis has shown highly promising results in alleviating 
symptoms associated with  burning mouth syndrome (BMS), a complex 
condition often termed stomatodynia. Clinical reports indicate that following 
a series of hypnotherapy sessions, patients with BMS experience a substantial 
decrease in subjective pain scores and associated anxiety, with up to half of 
the subjects able to completely discontinue their prescribed analgesic and 
psychosomatic medications (Maizeray, Denis, Piccoli, Chatrenet, & Maillard, 
2021). Because individuals suffering from chronic orofacial pain frequently 
present with comorbid emotional distress, hypnosis acts as a dual-purpose 
intervention that addresses both the psychological anxiety and the somatic 
pain pathways, proving exceptionally beneficial for highly susceptible patients 
seeking non-pharmacological relief (Silva, Oliveira, Zina, & Paula, 2024).
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6. Pediatric Hypnodontics: Enhancing Child Cooperation

Children are highly susceptible to clinical hypnosis because their critical 
faculties are still developing and they possess exceptionally active imaginations, 
making them excellent candidates for hypnodontics (Santos, Gleiser, & 
Ardenghi, 2019). The core framework for pediatric hypnodontics centers on 
developmental alignment, optimism, and utilizing the child’s natural inclination 
toward fantasy and play (Achmad et al., 2021). By employing age-appropriate 
induction techniques—such as engaging storytelling, utilizing hand puppets, 
or guiding the child to visualize a “safe and special garden”—practitioners can 
easily capture their attention and intentionally distract them from the clinical 
environment (Achmad et al., 2021; Ramírez-Carrasco, Butrón-Téllez Girón, 
Sanchez-Armass, & Pierdant-Pérez, 2017). This outward shift in focus allows 
suggestions to take root beyond conscious reasoning, significantly minimizing 
the psychological distress commonly triggered by dental instruments and 
clinical odors.

Managing behavior during invasive dental procedures, such as the 
administration of local anesthesia, presents a notorious challenge, but 
hypnodontics provides a robust solution for securing child compliance. 
Clinical trials indicate that pediatric patients who receive hypnotic inductions 
prior to local anesthetic infiltration display substantially lower rates of aversive 
behavior; in one study, 68.1% of hypnotized children presented no physical 
or verbal resistance during injections, compared to only 31.9% in the control 
group (Oberoi, Panda, & Garg, 2016). Furthermore, systematic network meta-
analyses confirm that hypnosis is highly effective at stabilizing physiological 
anxiety markers, demonstrating a superior capacity to reduce elevated heart 
rates during procedures compared to other non-pharmacological interventions 
like audiovisual distraction or robotic modeling (Kong, Song, Chen, & Li, 
2024). Consequently, children guided through hypnosis frequently report 
anxiety scores that are up to 50% lower than those receiving standard care, 
alongside experiencing notably milder pain (Huet, Lucas-Polomeni, Robert, 
Sixou, & Wodey, 2011).

In complex pediatric cases or instances of severe uncooperative behavior, 
hypnodontics can be successfully integrated with pharmacological sedation 
to optimize treatment outcomes. Retrospective longitudinal evaluations 
demonstrate that rapid pediatric hypnosis techniques—such as “magic-arm,” 
“force-animal,” or “bird-swing” inductions—can be safely combined with 
low-dose oral sedatives like midazolam to facilitate extensive restorative work 
(Rienhoff et al., 2022). While the sedative provides amnesia and a baseline of 
relaxation, the continuous hypnotic communication and empathetic physical 
contact from the practitioner keep the child grounded and cooperative during 
the immediate procedure (Rienhoff et al., 2022). Clinicians must note, however, 
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that pediatric compliance tends to deteriorate across multiple consecutive 
sedated visits due to behavioral conditioning, indicating that hypnodontic 
interventions should aim to consolidate treatment into a maximum of two 
sessions to maintain optimal cooperation (Rienhoff et al., 2022).

Despite its proven versatility in reducing procedural pain and behavioral 
resistance, hypnodontics remains underutilized in daily pediatric practice 
due to a variety of clinical limitations and misconceptions (Santos et al., 
2019). Barriers to its widespread implementation include the necessity for a 
quiet, isolated clinical room, the perceived extra time required for hypnotic 
inductions, and a notable lack of formal academic training for dental 
professionals (Santos et al., 2019). Furthermore, the technique fundamentally 
requires a baseline of language comprehension and cognitive development; 
therefore, it is generally ineffective for infants, uncommunicative toddlers, or 
children with severe intellectual disabilities (Santos et al., 2019). Interestingly, 
clinical debate persists regarding the precise optimal age for pediatric hypnotic 
susceptibility; while some evidence indicates that younger children (aged four 
to six) exhibit the most drastic reductions in clinical crying under hypnosis 
(Gokli, Wood, Mourino, Farrington, & Best, 1994), other psychological 
assessments suggest that peak hypnotic capacity is actually reached during 
middle childhood, between the ages of 7 and 14 (Wood & Bioy, 2008).

7. Professional Implementation: Overcoming Barriers and 
Misconceptions

Despite the robust clinical evidence supporting the use of hypnosis in 
dentistry, its widespread adoption remains significantly hindered by lingering 
cultural misconceptions and professional skepticism. Both patients and 
practitioners frequently harbor misunderstandings fueled by entertainment 
media, which often misrepresents hypnosis as a coercive practice akin to stage 
performances, mind control, or mysticism (Rucker, 2019). Consequently, 
individuals may experience a profound fear of losing control or view the 
technique as an anti-scientific parlor trick rather than a legitimate, evidence-
based medical intervention (Thibault, Rainville, & Rei, 2025). Furthermore, 
in pediatric settings, this aura of mysticism can make parents fearful and 
hesitant to provide consent for hypnodontic techniques, falsely believing that 
their child’s autonomy or psychological well-being is at risk (Santos, Gleiser, & 
Ardenghi, 2019).

Beyond cultural myths, significant institutional and educational barriers 
prevent the integration of hypnodontics into standard daily care. Currently, very 
few undergraduate or graduate dental schools offer formal curricular training 
in clinical hypnosis, leaving most dentists unfamiliar with its application and 
reliant on private, generic workshops that do not simulate the unique, highly 
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stimulating environment of a dental clinic (Rucker, 2019). Because traditional 
hypnotic inductions taught in these generic courses are often lengthy, dentists 
frequently perceive hypnosis as a time-consuming luxury that disrupts clinical 
workflow and poses challenges for insurance reimbursement (Rucker, 2019). 
To overcome this lack of standardization, it is essential to emphasize that 
licensed healthcare providers can pursue specialized certifications through 
recognized professional organizations—such as the American Society of 
Clinical Hypnosis (ASCH) or the Society for Clinical and Experimental 
Hypnosis (SCEH)—ensuring they receive rigorous training tailored to their 
specific medical domains (Moss & Willmarth, 2019).

To successfully implement clinical hypnosis in a busy dental practice, 
practitioners must adopt strategies that seamlessly integrate the technique into 
their daily operative routines. Teaching dentists “rapid induction” methods that 
require less than a minute can effectively demonstrate that hypnodontics causes 
no net loss of clinical time and does not disrupt standard aseptic protocols 
or spatial positioning during treatment (Rucker, 2019). Furthermore, formal 
institutional recognition is vital for mainstreaming the practice; for instance, 
the Federal Council of Dentistry (CFO) in Brazil officially recognized and 
regulated hypnosis as an integrative and complementary oral health practice 
in 2008, establishing clear guidelines and minimum training requirements for 
dental surgeons to ensure patient safety (Nascimento et al., 2024). Ultimately, by 
combining efficient, chairside-adapted induction techniques with standardized 
education and strong regulatory backing, the dental profession can overcome 
existing prejudices and fully harness hypnosis to empower patients.

CONCLUSION

Clinical hypnosis, or hypnodontics, has firmly established itself as a highly 
versatile and evidence-based adjunct in modern dental practice. Moving far 
beyond historical misconceptions of mysticism, contemporary neuroimaging 
has validated hypnosis as an intentional, introspective state capable of exerting 
top-down regulation on the brain’s fear circuitry and pain neuromatrix. By 
successfully mitigating severe dental anxiety and raising pain thresholds, 
hypnodontics not only facilitates smoother routine and surgical interventions 
but also serves as a critical tool for chemical anesthetic sparing, particularly in 
medically compromised patients. Its non-pharmacological applications extend 
into the management of troublesome physiological responses—such as the gag 
reflex, excessive salivation, and hemorrhage—as well as offering significant 
therapeutic relief for chronic orofacial conditions like temporomandibular 
disorders and burning mouth syndrome. Furthermore, its adaptability in 
pediatric care demonstrates its profound capacity to transform a potentially 
traumatic clinical environment into a manageable, cooperative experience for 
highly susceptible young patients.
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Despite these robust clinical advantages and consistently high levels of 
patient satisfaction, the widespread implementation of hypnodontics remains 
obstructed by lingering cultural prejudices and a distinct lack of formal 
academic training within dental curricula. Overcoming these barriers requires 
a concerted effort to demystify the practice through standardized education 
and the promotion of efficient, chairside-adapted induction techniques that 
do not disrupt the busy clinical workflow. As the dental profession increasingly 
embraces patient-centered and holistic care models, it is imperative that 
recognized professional organizations expand certification opportunities 
for practitioners. Future clinical research, utilizing rigorous, randomized 
methodologies, will further refine hypnotic protocols and solidify their 
integration across diverse dental specialties. Ultimately, equipping dental 
professionals with the skills to utilize clinical hypnosis will empower patients, 
minimize pharmacological reliance, and elevate the overall standard of 
comprehensive oral healthcare.
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Laser technology is one of the innovative technologies that has been used 
in the field of medicine for many years and has, over time, found significant 
applications in dentistry as well. The term “LASER” is an acronym for Light 
Amplification by Stimulated Emission of Radiation and refers to the production 
of controlled, high-intensity light energy. The development of laser systems 
with different wavelengths and mechanisms of action has enabled this 
technology to be utilised across many disciplines within dentistry (Miglani, 
Taneja, Mehta, & Bansal, 2011).

Pioneering research into the use of laser technology in dentistry was 
conducted by Ralph H. Stern and Reidar Sognnaes. In these studies, a ruby 
laser was used to remove enamel and dentine tissues, and successful results 
were achieved in the ablation of hard dental tissues. However, it was reported 
that the significant increase in temperature occurring during the procedure 
led to adverse effects on the pulp tissue (Stern & Sognnaes, 1965). Due to these 
undesirable biological effects, the use of lasers in clinical dentistry remained 
limited for some time, and the development of related research slowed 
temporarily. In a different study conducted by Weichman and Johnson in 1971, 
the researchers aimed to close the apical foramen using a high-power carbon 
dioxide (CO₂) laser. Although the expected result was not fully achieved, 
the study drew attention to the potential of lasers in dental applications and 
served as an important starting point for subsequent research (Weichman & 
Johnson, 1971).

In the late 1980s, Terry Myers and his colleagues’ report on the 
clinical use of Nd:YAG lasers gave new impetus to the development of laser 
technologies in dentistry. In particular, the positive results obtained in 1989 
helped to reignite laser research, which had previously been limited for 
various reasons. In the years that followed, marketing authorisations granted 
by the FDA increased the clinical acceptance of laser systems and paved 
the way for the widespread adoption of these technologies across various 
disciplines within dentistry (Myers, Myers, & Stone, 1989). In 1989, Hibst and 
Keller evaluated the efficacy of erbium-doped YAG (Er:YAG) lasers on dental 
hard tissues in an experimental study. The results of the study demonstrated 
that this laser system, operating at a wavelength of 2,940 nm, was capable of 
controlled tissue removal in enamel, dentine and alveolar bone, and formed 
an important foundation for subsequent research (Hibst & Keller, 1989). With 
the development of new systems in the years that followed, this technology 
was not confined solely to endodontics; it began to be used in many fields such 
as restorative dentistry, periodontology, oral surgery and prosthodontics.

Lasers are among the auxiliary technologies that offer various advantages 
to both clinicians and patients in restorative dentistry. Their areas of application 
vary depending on the laser’s power level and physical characteristics. High-
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energy laser systems can be used for the removal of carious tissue, the treatment 
of non-carious hard tissue lesions, caries-preventive applications, endodontic 
procedures, and restorative and prosthetic applications. Furthermore, these 
systems are utilised in soft-tissue applications such as crown lengthening and 
exposure of the gingival sulcus (Steiner-Oliveira, Ramalho, Bello-Silva and 
Aranha, 2012).

Low-energy lasers, on the other hand, are predominantly used for 
biomodulation and as an adjunctive therapy. These lasers can help reduce post-
operative sensitivity observed following restorative procedures, support the 
maintenance of periodontal tissue health, and are considered an adjunctive 
method in the non-surgical treatment of periodontal diseases. Furthermore, 
they are used in photodynamic therapy applications and in disinfection 
procedures aimed at reducing the microbial load in root canal systems and 
periodontal pockets (Agop-Forna et al., 2021).

Due to their wide range of applications, extending from hard and soft 
tissue procedures to preventive approaches, laser technologies are recognised 
as one of the fundamental components of the concept of minimally invasive 
dentistry.

Whilst various laser systems are utilised in modern dental practice, the 
most commonly used include carbon dioxide (CO₂), erbium and diode lasers 
(Parker, 2007; Romanos & Nentwig, 1999). Erbium lasers, in particular, are 
widely used in clinical practice due to their ability to deliver effective results 
on both hard and soft tissues (Pham, Chen, & Kim, 2021).

The Advantages and Limitations of Laser Technology (Dostalova & 
Jelinkova, 2013; Sachelarie et al., 2024)
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Advantages
Limitations

Patient-related
• Improves patient comfort.
• May reduce pain and anxiety.
• May reduce the need for local anesthesia.
• May increase patient acceptance and satisfaction.
Economic
• High equipment cost.

Clinical
• Enables minimally invasive treatment.
• Contributes to the preservation of healthy tissues.
• Promotes hemostasis.
• Improves visibility of the operative field.
Operator-related
• Requires specialized training and clinical experience.

Biological
• Exhibits antimicrobial effects.
• May help reduce the risk of infection.
• May reduce postoperative pain, edema, and sensitivity.
• Promotes wound healing.
Clinical
• Risk of thermal tissue damage.
• Requires additional safety precautions.
• Limited applicability in certain clinical situations.

General
• Offers versatile clinical applications.
Evidence-related
• Limited long-term clinical evidence for certain applications.
• Cannot always replace conventional treatment methods.

Owing to their various physical properties, laser technologies are widely 
used not only for therapeutic purposes but also for diagnostic applications. 
These systems provide valuable support to clinicians in diagnostic procedures, 
including the early detection of carious lesions, assessment of caries activity, 
and treatment planning. Therefore, evaluating the diagnostic applications of 
laser technologies is of considerable importance in restorative dentistry. 

The Use of Lasers in the Diagnosis of Caries

The accurate identification of caries lesions at an early stage is of great 
importance for the success of preventive and minimally invasive treatment 
approaches. Whilst clinical examination and radiographic assessments are 
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among the traditional diagnostic methods, there may be certain limitations, 
particularly in the detection of lesions at the initial stage. For this reason, 
laser-based diagnostic systems have begun to be used as auxiliary methods in 
the diagnosis of caries in recent years.

DIAGNOdent is a laser-based diagnostic system used to identify caries 
lesions in hard dental tissues and calculus accumulated on root surfaces. The 
device directs low-energy laser light at a wavelength of 655 nm onto the surface 
under examination and analyses the fluorescence signals reflected back from 
the tissue. Bacterial products present in areas of caries or calculus absorb 
the laser energy, producing a fluorescence response that differs from that of 
healthy tissue. These differences are converted by the device into numerical 
values, providing the clinician with information about pathological changes in 
the relevant area. The fundamental principle of operation is laser fluorescence 
technology, which is based on the measurement of fluorescence generated by 
bacterial metabolites (Lomke, 2009).

Laser fluorescence systems can be used to identify not only proximal 
and occlusal caries lesions but also hidden caries beneath fissure sealants 
(El-Housseiny & Jamjoum, 2001). However, the data obtained from these 
devices should not be considered diagnostic on their own. For a reliable 
diagnostic approach, it is important to interpret laser-assisted measurements 
in conjunction with clinical findings and radiographic examinations. Today, 
comprehensive clinical examination and radiographic analysis continue to be 
recognised as the primary diagnostic methods for the assessment of caries 
and periodontal disease. Therefore, laser fluorescence systems should be used 
not as an independent diagnostic method, but as auxiliary diagnostic tools to 
support clinical examination and radiographic assessment.

The Use of Lasers in Caries Removal and Cavity Preparation

Laser technologies are used in many clinical procedures in restorative 
dentistry, such as the removal of carious lesions, cavity preparation, the 
reduction of the microbial load in the carious area, and preventive treatments. 
In these applications, high-power laser systems capable of delivering localised 
and controlled energy transfer to hard dental tissues are utilised (Ana, Blay, 
Miyakawa, & Zezell, 2007).

The basis of laser-assisted cavity preparation lies in the removal of hard 
dental tissues via ablation. During this process, laser energy is absorbed 
by water molecules within the dental tissue, causing a sudden rise in 
temperature. The rapid vapourisation of water molecules and the resulting 
micro-explosions cause the hard tissue to fragment, enabling the controlled 
removal of the targeted area. The effectiveness of ablation varies depending 
on the wavelength of the laser used, its energy parameters, and the physical 
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properties of the irradiated tissue. In particular, the strong interaction of 
lasers operating in the infrared spectrum with water facilitates the controlled 
removal of hard dental tissues. 

The most commonly used systems for the removal of carious tissue and 
cavity preparation are Er:YAG and Er,Cr:YSGG lasers (Pandarathodiyil & 
Anil, 2020). These laser systems operate at different wavelengths, utilising 
2.94 μm and 2.79 μm, respectively (Davoudi, Sanei, & Badrian, 2016). Pulsed 
CO₂ lasers, on the other hand, enable the controlled removal of carious tissue 
by providing effective ablation at wavelengths of 9.3 μm and 9.6 μm. In these 
systems, the application of short-pulse energy and the high absorption of laser 
energy by dentine limit excessive heat accumulation in the surrounding tissues, 
thereby reducing the risk of pulp damage. Ishii and colleagues investigated 
the efficacy of a nanosecond-pulsed laser operating at a wavelength of 5.85 
μm in the removal of decayed tissue and reported that this method enables the 
selective elimination of decayed areas with reduced mineral content whilst 
largely preserving healthy dentine (Ishii, Kita, Yoshikawa, Yasuo, Yamamoto, 
& Awazu, 2015).

However, experimental studies show that Er:YAG lasers exert 
minimal thermal effects on surrounding hard tissues. In vitro studies have 
reported that the Er:YAG laser causes only limited thermal changes in the 
surrounding sound dentine whilst removing carious dentine (Aoki et al., 
1998). Furthermore, it is stated that laser-assisted preparation demonstrates 
clinical efficacy comparable to that of conventional rotary instruments in the 
removal of infected dentine, whilst generating lower vibration and potentially 
enhancing patient comfort.

Among the main advantages of the Er,Cr:YSGG laser in restorative 
dentistry are a significant reduction in pain during the procedure—and in 
some cases, no pain at all—as well as the ability to work without vibration. 
These features enhance treatment comfort, particularly in patients with high 
levels of dental anxiety. Furthermore, the laser can assist in the removal of 
caries-affected dentine tissue and help to achieve a suitable surface for adhesive 
procedures. The fact that the temperature rise during the procedure remains 
within safe limits is a significant advantage that reduces the risk of thermal 
damage to the pulp tissue. Furthermore, thanks to its antibacterial effect, it 
can help reduce the microbial load within the cavity, thereby supporting the 
biological success of restorative treatment (Agop-Forna et al., 2021).

The Use of Lasers in Adhesive Dentistry 

The success of adhesive restorative treatments depends on achieving a 
strong and long-lasting bond between the enamel and dentine surfaces and the 
restorative materials. For this reason, the effect of the surface modifications 
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caused by laser applications on hard dental tissues on adhesive bonding has 
been studied for many years. Studies evaluating the performance of adhesive 
bonding on laser-treated enamel and dentine surfaces have yielded mixed 
results. Whilst some studies report that laser treatment can increase bond 
strength, other studies have reported a reduction in bonding performance 
or a failure to achieve a significant improvement. It has been suggested that 
the reduction in bond strength observed in laser-roughened hard dental 
tissues may be due to subsurface microcracks formed during the procedure 
(Martinez-Insua, Dominguez, Rivera, & Santana-Penin, 2000). Consequently, 
it is not yet possible to reach a definitive conclusion regarding the effect of 
laser treatments on adhesive bonding.

Findings in the literature indicate that the bond strengths achieved on 
laser-treated enamel and dentine surfaces are often lower than those obtained 
following conventional bur preparation and phosphoric acid etching (Ferreira 
et al., 2010). However, it has been reported that microleakage at the margins 
of restorations in laser-prepared cavities occurs at lower levels (Obeidi et al., 
2009). Furthermore, laser technology can be used not only for hard tissue 
procedures but also for the controlled removal of porcelain laminate veneers 
and orthodontic brackets; this approach is referred to in clinical practice as 
the laser-assisted debonding method (Dostalova & Jelinkova, 2013).

The Use of Lasers in Dentin Hypersensitivity

Dentin hypersensitivity is defined as a painful response of exposed 
dentine surfaces to various external stimuli, which cannot be attributed 
to any caries, fracture or other dental pathology. This condition typically 
manifests as short-lived, sudden pain resulting from changes in temperature, 
contact with air, mechanical contact, chemical substances or osmotic effects. 
The exposure of the dentine surface to the oral environment following loss 
of enamel or cementum, or the exposure of root dentine due to gingival 
recession, plays a significant role in the development of sensitivity. According 
to the most widely accepted view today, the movement of fluid within the 
dentinal tubules stimulates the pulp nerve endings, leading to the onset of 
pain. Consequently, treatment approaches aim either to reduce fluid flow 
within the dentinal tubules or to suppress the nerve mechanisms responsible 
for pain transmission (Özyurt, 2018).

Although exposure of the dentine surface is a fundamental condition 
for the development of sensitivity, sensitivity is not observed in all teeth with 
exposed dentine. The onset of sensitivity is influenced by various factors, such 
as the extent of the exposed dentine area, the characteristics of the dentine 
tubules, the remaining dentine thickness, and the formation of secondary or 
reparative dentine. Consequently, dentine sensitivity develops not only as a 
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result of dentine exposure but also in relation to the structural characteristics 
of the dentine-pulp complex (Sezgin & Tarım, 2012).

Characteristics of an ideal treatment method for dentine sensitivity (Garg 
& Garg, 2010):

·	 The ability to control sensitivity-related pain within a short period

·	 It must be practical and easy to apply clinically

·	 It must not alter the aesthetic appearance of the teeth or cause 
discolouration

·	 It must demonstrate long-term efficacy

·	 It must be comfortable and acceptable to the patient

·	 It must not have an adverse effect on pulp tissue

·	 The cost of treatment must be reasonable

Treatment approaches used to manage dentine sensitivity are categorised 
into different groups according to their mechanisms of action. These methods 
can generally be classified as:

·	 Pharmacological agents targeting the inflammatory response,

·	 Materials that reduce tubule permeability by precipitating proteins on 
the dentine surface,

·	 Agents that physically seal the dentine tubules to prevent fluid 
movement,

·	 Laser applications

Advances in laser technology in recent years have increased interest 
in the use of lasers for the treatment of dentine sensitivity. Lasers can be 
effective in reducing sensitivity through various biological mechanisms and 
are considered an alternative or complementary approach to traditional 
treatment methods.

Systems used in laser-assisted treatment of dentine sensitivity are 
categorised into two main groups based on their mechanisms of action: low-
power and high-power lasers. Whilst low-power lasers such as He-Ne and 
GaAlAs exert their effects through biostimulation, Nd and CO₂ lasers exert 
a more direct effect on dentine tubules and nerve transmission (Dostalova & 
Jelinkova, 2013).

It has been reported that low-power laser applications contribute to 
the regulation of inflammatory processes and help to reduce sensitivity 
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by influencing biological activity in nerve tissue. In contrast, high-power 
lasers constrict the diameter of dentinal tubules, thereby limiting fluid 
movement within them and thus suppressing the mechanisms involved in the 
development of sensitivity. It is also noted that these lasers may help to reduce 
pain perception by exerting an analgesic effect on nerve endings (Rechmann 
et al., 2011).

One of the first low-power laser systems used to alleviate dentine 
sensitivity, He-Ne (Helium-Neon) lasers, was first reported for this purpose 
by Senda and colleagues in 1985 (Senda, Gomi, Tani, Yoshino, & Hara, 1985). 
These lasers can be applied in either continuous or pulsed modes, and care is 
taken to ensure that the laser tip does not come into contact with the tooth 
surface during use. The literature reports that the efficacy rates of these lasers 
can vary over a very wide range (5.2–100 per cent). Although the mechanism 
of action has not been fully elucidated, it is thought that they may reduce pain 
transmission by raising the excitation threshold of nerve fibres. The fact that 
they do not cause structural changes on enamel and dentine surfaces and can 
be used safely at low energy levels are among the key features of these lasers 
(Sağ Güngör & Karabekiroğlu, 2018).

GaAlAs (gallium-aluminium-arsenide) diode lasers, one of the low-
power laser systems used in the management of dentine sensitivity, were first 
described for this purpose by Matsumoto and colleagues in 1985 (Matsumoto, 
Funai, Shirasuka, & Wakabayashi, 1985). These lasers can operate at different 
wavelengths within the 660–904 nm range and are generally used without 
coming into contact with the tooth surface during application. It has been 
reported that GaAlAs diode lasers are effective in reducing dentine sensitivity, 
with success rates varying between 30% and 100% in different studies (Özçelik 
& Haytaç, 2010). It is thought that the analgesic effect of these lasers is related 
to their suppression of nerve conduction, particularly in type C nerve fibres. 
Furthermore, their ease of use with fibre-optic systems and their greater cost-
effectiveness compared to some other laser systems are among their significant 
advantages (Sağ Güngör & Karabekiroğlu, 2018).

One of the high-power laser systems used in the treatment of dentine 
sensitivity is the Nd:YAG (Neodymium: Yttrium Aluminium Garnet) laser. 
The output power of these lasers generally ranges from 0.3 to 2 W, and their 
effect on sensitivity is thought to be related to the structural changes they 
induce in the dentine tubules. The thermal effect generated by laser energy 
can cause dentine tubules to constrict or become occluded, thereby reducing 
the transmission of external stimuli to the pulp tissue (Dilber, Çınar Pekiner, 
Akpınar, & Öztürk, 2014). The power parameters used in clinical practice 
directly influence the biological effects of the Nd:YAG laser. When the power 
is kept below 1.5 W, surface changes characterised by melting of the dentine 
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may occur, whilst at higher power levels, the risk of cracks in the root tissue 
and pulp damage may increase.

CO₂ lasers, on the other hand, are among the first laser technologies to 
be introduced into clinical dentistry and operate at wavelengths in the range 
of approximately 9,000–11,000 nm. Among these systems, CO₂ lasers with a 
wavelength of 10,600 nm stand out as the most commonly preferred models 
in dental applications (Taşyürek & Adıgüzel, 2025). CO₂ lasers reduce dentine 
permeability by causing the dentine tubules to constrict and close. However, 
due to their high thermal effects, they may cause undesirable changes in both 
hard and soft tissues, necessitating their controlled and careful application. 
The literature reports that the efficacy of CO₂ lasers in reducing dentine 
sensitivity can vary between 59.8 per cent and 100 per cent (Ciaramicoli, 
Carvalho, & Eduardo, 2003; Moritz et al., 1998).

Er:YAG (erbium: yttrium aluminium garnet) laser applications are 
thought to limit fluid flow by causing the partial vaporisation of the fluid present 
in the dentinal tubules, thereby contributing to a reduction in complaints 
related to dentine sensitivity. Whilst laboratory studies using Er:YAG lasers 
have demonstrated a reduction in dentine permeability following treatment, 
clinical research indicates that these lasers may be effective in alleviating pain 
associated with dentine sensitivity (Asnaashari & Moeini, 2013).

Er,Cr:YSGG (erbium, chromium: yttrium-scandium-gallium-garnet) 
lasers are generally used in the treatment of dentine sensitivity within a power 
range of 0.25–0.5 W. It is thought that, thanks to these lasers’ high water 
absorption, they help to reduce sensitivity by decreasing the permeability of 
the dentine tubules. Furthermore, due to their potent antibacterial properties, 
they may also help to control the microbial factors that play a role in the 
development of sensitivity (Aranha & Eduardo, 2012).

The Use of Low-Level Lasers in Post-operative Pain Management

Low-level laser therapy (LLLT) is one of the current treatment approaches 
used in restorative dentistry to support biological healing and reduce 
treatment-related post-operative complications. Known by its current name, 
photobiomodulation (PBM), this treatment is a biostimulative method that 
utilises low-energy light in the visible red (600–700 nm) and near-infrared 
(770–1200 nm) wavelength ranges, without producing any thermal effect. 
In this approach, the light energy emitted by low-power lasers stimulates 
biological responses in cells—particularly at the mitochondrial level—thereby 
increasing adenosine triphosphate (ATP) production and supporting cellular 
metabolic activity. As a result of these biological effects, cellular processes 
involved in tissue repair are activated; collagen synthesis increases, the 
inflammatory response is modulated, neoangiogenesis is supported, and 
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the healing of epithelial tissue is accelerated. This can thus contribute to a 
reduction in pain perception and a more effective progression of the healing 
process (Nadhreen, Alamoudi, & Elkhodary, 2019; İnan Yalçıner & Durak, 
2024).

In an in vivo study conducted by Godoy and colleagues, it was reported 
that low-level laser therapy applied following cavity preparation had a positive 
effect on the healing process of the pulp-dentin complex. Electron microscopic 
examinations revealed that odontoblastic structures and collagen organisation 
were more regular in teeth treated with the laser; these findings suggest that 
low-level laser therapy may support the repair of tissue damage caused by 
preparation (Godoy, Arana-Chavez, Nunez, & Ribeiro, 2007).

In another study, it was reported that low-level laser therapy applied prior 
to restoration can reduce inflammation in pulp tissue and stimulate repair 
processes. Furthermore, it was demonstrated that low-level laser therapy may 
support regenerative processes in the pulp-dentin complex (Ferreira et al., 
2006).

In line with the biological effects of photobiomodulation, low-level laser 
therapy administered prior to restorative treatment provides an analgesic effect, 
thereby helping to control any pain that may arise during cavity preparation. 
This approach can reduce the need for local anaesthesia in suitable cases. In 
particular, the use of diode lasers in the pre-operative period helps ensure 
that the patient experiences a more comfortable treatment process during the 
removal of carious dentine and cavity preparation (Kotlow, 2016).

Consequently, the clinical efficacy of low-level laser applications may be 
influenced by various factors, such as the laser system used, energy density, 
application duration and the treatment protocol.

In this regard, it should be borne in mind that low-level laser applications 
may help to reduce post-operative pain and sensitivity, and that their efficacy 
may vary depending on the laser parameters and application protocol used.

The Use of Lasers in Teeth Whitening

Teeth whitening is one of the most commonly used conservative treatment 
methods in cosmetic dentistry, aiming to correct discolouration with minimal 
loss of tooth structure. Nowadays, various light sources and laser systems are 
utilised to enhance the effectiveness of whitening treatment and reduce the 
duration of the procedure. The primary objective of laser-assisted whitening 
procedures is to achieve effective whitening in a shorter time by accelerating 
the activation of whitening agents.

Halogen light sources, light-emitting diodes (LEDs) and various laser 
systems may be utilised to enhance the effectiveness of the whitening agents 
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used in teeth whitening procedures and to reduce the duration of treatment. 
Safety is one of the most important assessment criteria in laser-assisted 
whitening procedures. In this context, the American Dental Association 
(ADA), in its 1998 assessment, did not recommend the use of CO₂ lasers for 
teeth whitening due to the potential thermal effects they could cause on pulp 
tissue; however, it stated that argon lasers could be used as an alternative 
activation source, provided they were applied in accordance with the 
manufacturer’s instructions (ADA Council on Scientific Affairs [ADA], 1998; 
Karaarslan, Yıldırım, & Üşümez, 2012).

Argon lasers are among the laser systems that can be used for the 
photochemical activation of whitening agents, emitting light in the high-
intensity green spectrum. The mechanism of action of these lasers is based 
on the selective absorption of light at a wavelength of approximately 510–
540 nm by specific chromophores present in dental tissue. Similarly, the 
argon laser operating at a wavelength of 515 nm and the potassium titanyl 
phosphate (KTP) laser with a wavelength of 532 nm can provide effective 
activation in photochemical whitening applications due to their absorption 
properties. Furthermore, Nd:YAG lasers can also be utilised for the activation 
of hydrogen peroxide-based whitening agents. It has been reported that these 
laser systems can enhance the effectiveness of whitening, particularly in 
certain cases where an adequate clinical response cannot be achieved with 
traditional photothermal whitening methods (İnan Yalçıner & Durak, 2024).

In laser-assisted whitening procedures, the use of light at a wavelength 
suited to the absorption properties of the whitening agent enables more 
efficient energy transfer, thereby accelerating the whitening reaction. This 
allows the contact time between the whitening agent and the tooth surface 
to be reduced whilst clinical efficacy is enhanced. Furthermore, it has been 
reported that laser beams activate hydrogen peroxide molecules, thereby 
accelerating the formation of reactive oxygen species, which in turn contributes 
to the whitening process being completed in a shorter time (Çelik, 2017). 
However, among the most significant limitations of laser-assisted whitening 
applications are the high cost of the equipment and the need for specialised 
training to ensure safe use (Tüzel & Erten Can, 2022). 

Conclusion

Laser technology is an innovative approach that is increasingly finding 
its place in diagnostic, preventive and therapeutic applications in restorative 
dentistry.

When used for appropriate indications, it can enhance patient comfort 
by supporting a minimally invasive treatment approach, contribute to the 
preservation of biological tissues, and improve treatment efficacy in certain 
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clinical procedures. However, clinical success is influenced by numerous 
factors, such as the laser system used, application parameters and the operator’s 
experience. Accordingly, laser systems rank among the key clinical tools that 
support the success of restorative treatments when applied in appropriate 
indications and in accordance with correct clinical protocols.
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