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ABSTRACT 

Certain clinical scenarios, such as closing wide diastemas or reshaping malformed, small, or peg-shaped teeth, 

require adjusting dental proportions along with modifying the gingival contour. Conventional treatment 

approaches may involve surgical, prosthetic, and/or orthodontic procedures, which can be overly invasive and 

may not be acceptable to all patients due to the length and complexity of therapy. To address these challenges, 

the Biologically Active Intrasulcular Restoration (BAIR) technique offers a less invasive alternative, enabling 

modification of the natural tooth emergence profile through simple intrasulcular direct restorations. This study 

aimed to evaluate the impact of the BAIR technique on gingival health and patient satisfaction with the aesthetic 

outcomes. Periodontal parameters were recorded, and patient satisfaction was assessed using a VAS 

questionnaire. All treated sites healed without complications, no adverse events occurred, and no signs of 

periodontal morbidity were observed. Patients reported high satisfaction with the aesthetic results and 

perceived their periodontal health as favorable. The procedure was described as nearly painless, with minimal 

post-operative discomfort. In conclusion, the BAIR technique represents an effective, minimally invasive 

alternative for patients unsuitable for conventional treatments, reducing both clinical time and biological and 

economic costs. 
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Introduction 
 

Aesthetic dental treatments have become a frequent 

focus in clinical practice [1, 2], driven by the 

growing demand for facial and smile aesthetics, 

which has raised patients’ expectations for dental 

interventions [3]. The most common reasons for 

seeking aesthetic treatment include defects in tooth 

shape and structure, such as peg-shaped or fractured 

teeth, as well as diastema closure, often associated 

with dento-maxillary discrepancies and 

microdontia. When teeth require an increase in size 

to maintain balanced proportions, clinical crown 

lengthening may be necessary; if incisal elongation 

is not feasible, adjustments must occur cervically, 

involving interaction with the gingival tissue. Proper 

management of gingival contours following dental 

modifications is therefore crucial for successful 

outcomes. 

Treatment planning is often influenced by patient 

age, as surgical, implant, or prosthetic interventions 

are generally recommended only for adults who 

have completed skeletal growth [4]. Consequently, 

traditional protocols may be unsuitable for younger 

patients. Beyond age limitations, conventional 

treatments carry high biological and economic costs, 

require lengthy procedures, and often involve 

periodontal surgery for crown lengthening, 

orthodontics, or prosthetic work. These multi-phase 

treatments necessitate numerous clinical visits and 
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extended healing and maturation periods for 

periodontal tissues [5], which not all patients are 

willing or able to undertake. 

The Biologically Active Intrasulcular Restoration 

(BAIR) technique [6] offers a potential solution for 

such cases. It is minimally invasive, can be 

completed in a single session, and is suitable even 

for younger patients. The procedure is reversible, 

often does not require anesthesia, and enables 

correction of aesthetic defects through direct 

intrasulcular restorations, allowing modification of 

the tooth emergence profile and harmonization of 

surrounding soft tissues [6]. 

Given these benefits, it is important to assess the 

safety of the BAIR technique. Historically, 

intrasulcular restorations have raised concerns 

regarding potential effects on periodontal health [7–

12]. Careful evaluation of possible complications 

and the response of adjacent soft tissues is therefore 

warranted. Evidence suggests that, when performed 

with meticulous technique and supported by good 

patient hygiene, intrasulcular restorations can 

integrate seamlessly with the periodontium without 

inducing inflammation [7–9, 13, 14]. 

Equally important is evaluating patient satisfaction, 

which is a primary goal in aesthetic dentistry. 

Satisfaction depends on aesthetic outcomes, 

psychological factors, and quality of care, whereas 

dissatisfaction is often linked to treatment duration, 

patient neuroticism, and inadequate pain 

management [15]. 

The aim of this two-year retrospective controlled 

study was to compare periodontal parameters of 

BAIR-treated teeth with those of untreated control 

teeth within the same subjects and to assess patient-

reported outcomes using Visual Analogue Scale 

(VAS) measures. 

Materials and Methods  

Patient population 

This retrospective study examined patients 

consecutively treated with intrasulcular restorations 

using the BAIR technique at the Department of 

Experimental and Clinical Medicine, University of 

Florence, between June 2019 and January 2020. 

Patients included required aesthetic correction for 

anterior maxillary teeth, including peg-shaped or 

fractured teeth, gingival contour alignment, 

modification of dental axes, correction of dento-

maxillary disharmonies requiring diastema closure, 

or transformation of teeth due to agenesis or 

transposition (e.g., canine to lateral incisor, 

premolar to canine). Written informed consent was 

obtained from all participants. 

Exclusion criteria included: Periodontal Screening 

and Recording (PSR) > 2 (active periodontal 

disease), systemic or local conditions affecting 

periodontal health, ongoing medications influencing 

periodontal tissues, and smoking more than 10 

cigarettes per day. 

BAIR technique 

The BAIR procedure utilizes a simple circular metal 

matrix to isolate the operative site, retract soft 

tissues, and provide clear access to the intrasulcular 

portion of the tooth (Figure 1). Composite layering 

allows modification of the emergence angle and 

reconstruction of an “artificial CEJ.” The 

intrasulcular composite is polymerized in direct 

contact with the metal matrix, ensuring a smooth, 

fully cured surface without oxygen inhibition, 

eliminating the need for finishing or polishing and 

avoiding surface roughness that could interfere with 

periodontal adaptation. The restored emergence 

profile guides soft tissue positioning. The composite 

is further shaped in the palatal-vestibular direction 

using a subtractive modeling technique to achieve 

the correct volume and contour [6]. 

 

 

a) 

 

b) 
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c) 

Figure 1. a) The matrix is positioned around the 

tooth, tilted and pressed cervically, held adjacent 

to the tooth, and slid apically to fit into the 

gingival sulcus. b) This approach allows 

effective isolation of the operative field and 

facilitates application of adhesive and 

composite. c) The technique enables 

modification of the emergence angle and 

reconstruction of a new “artificial CEJ.” 

 

Patients were followed for approximately two years, 

with data collected at three time points: before the 

BAIR procedure (T0), immediately after the 

intervention (T1), and at a follow-up roughly two 

years later (T2). 

Periodontal data 

Baseline periodontal evaluation included the 

Periodontal Screening and Recording (PSR) and 

site-specific variables: Bleeding on Probing (BOP), 

Probing Depth (PD), and Plaque Index (PI). For 

BOP and PI, six sites per tooth were assessed, and 

results were expressed as x/6. PD was categorized 

into three ranges: <3.5 mm, >5.5 mm, or between 

these values, measured at six sites per tooth. At the 

follow-up (T2), a second site-specific evaluation 

was performed; PD was recorded in millimeters, and 

BOP and PI were measured for six sites per tooth. 

Each tooth was assigned a single value 

corresponding to the worst site measurement, and 

treated teeth were compared with adjacent untreated 

control teeth: for central incisors, the lateral incisor 

served as the control; for laterals, the central incisor; 

in cases of agenesis or transposition, the adjacent 

tooth was used; if both central and lateral teeth were 

treated, the canine was the control. Periodontal 

measurements were conducted by a calibrated 

operator (Intraclass Correlation Coefficient [ICC] = 

0.87; 95% CI: 0.82–0.91). 

Patient satisfaction 

Patient-reported outcomes were measured using a 

Visual Analogue Scale (VAS) questionnaire at T0, 

T1, and T2. At T0, patients evaluated their 

perception of anterior aesthetics and gingival health. 

At T1, additional questions assessed intraoperative 

pain and stress. At T2, patients reported on 

aesthetics and gingival health related to the treated 

teeth. The VAS ranged from 1 to 10, where 1 

indicated the lowest and 10 the highest value. Both 

positively scored outcomes (aesthetics, gingival 

health) and negatively scored outcomes (pain, 

stress) were analyzed. Data collection was 

performed by an operator not involved in the BAIR 

procedure, while patients completed questionnaires 

independently; however, responses were not 

anonymous. 

Variables 

The primary outcome was PD at the two-year 

follow-up (T2). Secondary outcomes included 

complications, BOP (T2), and PI (T2), as well as 

subjective VAS measures for aesthetics and gingival 

health in the treated region. 

Statistics 

Descriptive statistics included mean ± standard 

deviation for quantitative variables and 

frequency/percentage for qualitative variables, with 

the tooth as the unit of analysis. A mixed-effects 

model was applied to PD at T2, treating the patient 

as a random effect and treatment group (BAIR or 

control) as a fixed effect. Similar models were 

applied for BOP and PI at T2. Changes in VAS 

scores between baseline and T2 were analyzed using 

a paired t-test, with the patient as the unit of analysis. 

Statistical significance was set at p < 0.05, and 

analyses were performed using JMP v.13.0. 

Results and Discussion 

Twenty patients had undergone BAIR interventions 

and were initially eligible (Figure 2). Three patients 

were excluded due to PSR > 2, and one additional 

patient was excluded because follow-up data were 

unavailable. Thus, sixteen patients were included, 

with a mean age of 22.8 ± 14.0 years (range 14.0–

64.8), including eleven females (69 percent) and five 

males (31 percent). One patient was a light smoker 

(<10 cigarettes/day, 6%), three had treated medical 

conditions (19%), one had a family history of 

periodontitis (6%), fourteen had previously 

undergone orthodontic treatment (87%), two were 

undergoing orthodontics at the time of study (12%), 
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and one had abraded incisors (6%). Maximum PSR 

scores were 0 in 5 patients (31 percent), 1 in 4 

patients (25 percent), and 2 in 7 patients (44 

percent) .

 

 
Figure 2. Patient selection process. 

 

A total of 51 teeth were treated, averaging 3.2 ± 1.0 

teeth per patient, all located in the maxillary arch: 

twenty one central incisors (41 percent), 26 lateral 

incisors (51 percent), 2 canines (4 percent), and two 

first premolars (4 percent). The study included 32 

control teeth (2 per patient), also in the maxillary arch: 

11 central incisors (34 percent), 19 canines (59 

percent), and two first premolars (6 percent). 

Baseline 

VAS scores at baseline and immediately after 

treatment are presented in Table 1. 

Table 1. VAS at baseline and at treatment. 

VARIABLE N = 16 

VAS Aesthetics T0 5.0 ± 2.2 

VAS Gingival Health T0 6.7 ± 1.8 

VAS Intra-op Pain T1 3.6 ± 1.9 

VAS Intra-op Stress T1 2.8 ± 1.5 

The variables related to the tooth are shown in Table 

2. PD is less than 3.5 mm for all sites. 

Table 2. Variables related to the tooth at baseline. 

VARIABLE N = 51 

BoP (sites) 0.4 ± 1.0 

PI (sites) 0.3 ± 0.7 

Follow-up 

A two-year follow-up was conducted after the BAIR 

restorations. All treated sites healed uneventfully, with 

no complications or adverse events reported by the 

patients. The mixed-model analysis of periodontal 

variables is presented in Table 3, showing no 

statistically significant differences. 

Table 3. Results at follow-up (T2). 
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PD at 

follow-up 

(mm) 

2.4 ± 0.6 2.4 ± 0.6 0.1 −0.2; 0.3 0.6777 

BOP (sites) 0.4 ± 0.8 0.5 ± 1.0 −0.1 −0.5; 0.3 0.6215 

PI (sites) 1.7 ± 1.3 1.4 ± 1.5 0.3 −0.4; 0.9 0.4089 

* Mixed models. 

 

The results of the two VAS are shown in Table 4. The 

differences are significant to the advantage of the 

measurement at T2. 
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Table 4. VAS results. 

VARIABLE 
T2 

N = 16 

T2-T0 

N = 16 

95% 

CI 

p-

Value * 

VAS 

Aesthetics 

9.1 ± 

1.0 
4.1 2.9; 5.3 

<0.000

1 

VAS Gingival 

Health 

8.4 ± 

1.0 
1.7 0.6; 2.8 0.0045 

* Paired t-test. 

The BAIR technique enables highly satisfactory 

aesthetic outcomes without the need for periodontal, 

prosthetic, or orthodontic interventions. Results are 

achieved quickly, are immediately visible, and require 

no postoperative healing. The restorations can be 

adjusted at any time, and the procedure is fully 

reversible. 

The method focuses on altering the tooth’s emergence 

profile through intrasulcular restorations. By creating a 

new “artificial CEJ,” the angle between the crown and 

root can be modified in both the vestibular–palatal and 

mesio-distal planes. These adjustments guide the soft 

tissue positioning, supported by a “shelf” formed by 

the restoration itself. This approach allows not only for 

changes in clinical crown length (Figure 3) and 

correction of shape or structural defects (Figure 4), but 

also for harmonization of the gingival contours (Figure 

5), closure of diastema spaces (Figure 6), and “virtual” 

modification of tooth axis inclinations to enhance the 

smile and achieve a balanced gingival profile (Figure 

7). 

 

 

a) 

 

b) 

 

c) 

Figure 3. a) A woman in her 50s exhibited worn 

incisors and uneven gingival margins, with tooth 

1.1 showing root exposure and carious lesions. To 

improve aesthetics and “refresh” the smile, the 

incisors needed enlargement to close the 

diastema, harmonize the gingival contours, and 

restore balanced proportions. Traditionally, this 

would require surgical crown lengthening 

followed by prosthetic restoration. In this case, 

the BAIR technique allowed the treatment to be 

completed in a single session. b) During the 

intermediate phase, tooth 1.1 was restored; by 

reshaping the emergence profile and creating a 

new artificial CEJ positioned more apically, the 

desired crown length was achieved. c) In the final 

stage, the BAIR restorations were completed, and 

the gingival tissues immediately conformed to the 

newly designed contours. 

 

 
 

a) 

 
b) 
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c) 

Figure 4. a) A peg-shaped upper left lateral 

incisor. b) Treatment was performed using the 

BAIR technique, with the added composite 

volume shown in transparency to illustrate the 

restoration of a normal lateral incisor shape. c) 

The completed restoration demonstrating the final 

aesthetic outcome. 

 

 
a) 

 
b) 

 
c) 

 
d) 

Figure 5. a) A 16-year-old girl at the completion of 

orthodontic treatment shows a clear size mismatch 

between the central incisors and the lateral incisors 

and canines. b) Noticeable diastemas contribute to 

an unaesthetic smile that the patient found 

displeasing. c) In a single session, without 

anesthesia, the microdontic teeth were enlarged, 

diastemas closed, the vestibular inclination of tooth 

2.3 corrected, and the gingival contours 

harmonized. d) The result is a more balanced and 

aesthetically pleasing smile. 

 

 
a) 

 
b) 

 
c) 

Figure 6. A 20-year-old man at the conclusion of 

orthodontic treatment presented with small anterior 

teeth and wide diastemas (a). To address the 

patient’s aesthetic concerns, the teeth were 

enlarged using intrasulcular restorations, and 

contact points were reconstructed to allow the 

papillae to fill the black triangles (b). Despite 

suboptimal oral hygiene, the gingival tissues 

remained healthy (c). 

 

 
a) 

 
b) 
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c) 

 
d) 

 
e) 

 
f) 

Figure 7. A 37-year-old woman presented with 

tooth 2.2 tilted palatally (a, c), positioned 

posteriorly relative to the other anterior teeth, 

which made oral hygiene more challenging and 

reduced natural self-cleaning. Consequently, the 

tooth darkened quickly, causing significant 

discomfort for the patient, who declined 

orthodontic treatment. The BAIR technique 

provided a rapid, minimally invasive, and 

potentially reversible solution with immediate 

aesthetic results (b, d). By adjusting the emergence 

angle in the intrasulcular portion, the lateral incisor 

could be reshaped to match the contralateral tooth. 

Follow-up demonstrated a stable outcome (e), with 

increased tooth thickness (f) that did not cause 

discomfort, while occlusal relationships remained 

unchanged. 

 

Regarding intrasulcular restorations, literature reports 

conflicting views on their potential to induce 

periodontal damage or inflammation [7–12]. Findings 

from this study indicate that when performed according 

to protocol, restorations integrate well with soft tissues 

without causing gingival inflammation. During the 

follow-up, no sites exceeded a PD > 3.5 mm, and the 

gingiva showed no clinical signs of inflammation or 

patient-reported discomfort. Periodontal 

measurements at the end of the observation period were 

comparable to adjacent untreated teeth. 

These results align with previous studies [7–9, 13, 14], 

which demonstrate that subgingival restorations can be 

performed without provoking periodontal 

inflammation. Histological studies [16, 17] suggest that 

epithelial attachment can form on materials such as 4-

META/MMA-TBB resin and resin-ionomer 

restorative materials. Frese [7] reported potential 

epithelial attachment between resin composite and 

gingiva, while Dragoo [17] observed both epithelial 

and connective tissue adhesion between the deep 

periodontium and resin-ionomer materials. This 

evidence confirms the biocompatibility of these 

materials [11, 16, 18], supporting their safe use within 

the gingival sulcus. 

Several factors contribute to the long-term success of 

intrasulcular restorations. Contact between the 

composite and the matrix during layering and 

polymerization prevents oxygen inhibition, ensuring 

complete curing [6, 19]. The matrix acts as a mold for 

the apical portion of the restoration, eliminating the 

need for finishing that could create surface roughness 

and compromise periodontal health [20, 21]. Proper 

placement of the matrix also controls humidity and 

removes the need for a dental dam, which would not 

allow adequate access or visualization of the most 

apical margin. However, using devices to retract lips 

and cheeks is recommended for optimal field control. 

Consistent oral hygiene remains critical for 

maintaining long-term success [7, 13]. 

In addition to evaluating periodontal health, this study 

aimed to assess patient satisfaction with the 

intervention. Since all patients were treated for 

aesthetic concerns, and the maxillary anterior teeth 

play a central role in smile aesthetics [22], achieving 

high satisfaction is critical to the overall success of the 

treatment. The results indicate that patients rated the 

final aesthetics very positively (9.1 ± 1.0), showing a 

marked improvement from baseline (4.1). Patients also 

reported favorable periodontal health (8.4 ± 1.0), 

perceived the procedure as nearly painless (3.6 ± 1.9), 

and experienced minimal post-operative discomfort 

(2.8 ± 1.5). 
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The high satisfaction scores likely reflect the 

minimally invasive nature of the BAIR technique. 

Unlike alternative treatments, it does not require 

surgery, extensive healing, or anesthesia in most cases, 

and results are achieved in a single session. VAS data 

highlight the importance of considering patients’ 

values, expectations, and preferences in routine dental 

care. While Evidence-Based Dentistry has promoted 

standardization in recent decades, individualized 

therapy remains essential to tailor interventions to each 

patient’s specific needs [23–25]. The overall value of 

an intervention can be viewed as a ratio of “quality” 

(outcomes, service, safety) to “costs” (financial, 

biological, time, psychological, and opportunity costs). 

By minimizing these costs, the BAIR technique 

enhances overall treatment value. Patient expectations 

and perceptions of value vary, underscoring the 

relevance of “Value-Based Dentistry” as an extension 

of Evidence-Based care to achieve patient-centered 

outcomes [26]. 

Another advantage of the BAIR technique is its 

reversibility. Unlike conventional treatments, it allows 

for modifications or complete restoration to the 

original state simply by removing the added composite, 

offering flexibility when patients are not fully satisfied. 

Limitations of this study include its observational 

design and mid-term follow-up. Future research should 

focus on long-term outcomes, ideally through 

randomized controlled trials. 

Conclusion 

The BAIR technique represents an effective 

therapeutic option for patients who are not candidates 

for conventional treatments or for whom such 

treatments are too demanding. It is minimally invasive 

and reduces operating time, as well as biological and 

financial costs. Preliminary data demonstrate good 

integration of the restorations with surrounding 

periodontal tissues. Long-term evaluation of 

periodontal outcomes through randomized trials is 

warranted. VAS results indicate high patient 

acceptance in terms of aesthetics and perceived 

gingival health, with minimal discomfort related to 

pain or stress. 
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