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ABSTRACT

Background: Professional oral hygiene is pivotal in preventing periodontal disease by eliminating supragingival and
subgingival biofilm and calculus. While traditional methods are effective, they may induce discomfort and tissue
trauma. Guided Biofilm Therapy (GBT) is a minimally invasive protocol designed to optimize biofilm removal while
improving patient comfort and operator ergonomics.

Aim: This study compares the Standard Protocol and GBT in terms of clinical efficacy, patient-reported comfort,
treatment duration, and operator experience

Materials and Methods: The Present in vitro study utilized six subjects’ blood and was centrifugated. T-PRF clots
were prepared, and T1/ NE gel extracts were injected and compared with T-PRF alone to check the release of Vit C
Az, and IGF 1 at 6hours, 72 hours (3rd), 7", and 14" day. For statistical analysis, a paired t-test and ANOVA were
performed. P value <0.05 was considered statistically significant.

Results: Over 98% of patients treated with GBT reported reduced or absent pain compared to traditional methods. GBT
reduced treatment time by approximately 15% and was associated with improved plaque control, reduced bleeding, and
lower probing depths. Operators reported reduced fatigue and improved ergonomics with GBT instrumentation.

Conclusions: GBT offers a clinically effective and patient-friendly alternative to conventional prophylaxis, combining
enhanced comfort with efficient biofilm management. These findings support the integration of GBT into routine oral
hygiene practice to optimize clinical outcomes and patient compliance.
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Periodontal disease is a multifactorial chronic
inflammatory condition initiated by dysbiotic biofilm
and influenced by systemic and local risk factors. Its
effective management requires mechanical disruption
of biofilm and patient adherence to preventive
protocols. Traditional supragingival prophylaxis
techniques—yprimarily manual or ultrasonic scaling—
are often associated with discomfort, abrasiveness and
variability in operator technique may limit their long-
term efficacy and patient acceptance.™® Guided
Biofilm Therapy (GBT), developed by EMS,
represents a structured, evidence-informed protocol to
address these limitations. It integrates biofilm
disclosing, air polishing with low-abrasive erythritol
or glycine powders, selective use of ultrasonic devices,
and patient education, all within a standardized eight-
step workflow (1,5-7). This patient-friendly protocol
emphasizes biofilm visualization and atraumatic
debridement ascentral elements  of modern
periodontal maintenance. GBT is supported by recent
literature demonstrating improvements in clinical
outcomes and patient compliance. Clinical trials have
shown reductions in bleeding on probing, plaque
index, and gingival inflammation in patients treated
with GBT compared to traditional methods®™.
Additionally, increased comfort and reduced
procedural pain have been consistently reported,
reinforcing its role in enhancing patient experience
during hygiene sessions.

This study aims to assess the subjective response of
patients undergoing GBT, with specific attention to
comfort, pain, motivation, and overall satisfaction,
using patient-reported outcome measures (PROMS).

The findings aim to support the integration of GBT as
a standard approach in prophylaxis, particularly for
patients  undergoing long-term  periodontal
maintenance.'*?
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Figure 1. GBT technique

This comparative observational study enrolled adult
patients in a professional oral hygiene recall program.
Eligibility required good systemic health, the absence of
periodontal conditions requiring surgical intervention,
and informed consent. Patients were divided into two
groups based on the hygiene protocol: the Standard
Protocol group and the Guided Biofilm Therapy (GBT)
group. The Standard Protocol included manual and
ultrasonic scaling followed by rotary polishing using
abrasive paste. The GBT protocol, in contrast, consisted
of an eight-step sequence: medical history review,
disclosing agent application for biofilm visualization,
personalized hygiene instruction, air-polishing with
erythritol  powder via AirFlow®, subgingival
instrumentation with PerioFlow® and Piezon® devices
as needed, and final polishing. Each treatment was
performed by experienced dental hygienists trained in
both methods. Patient-reported experience was collected
via a structured questionnaire assessing pain, comfort,
noise level, and overall satisfaction using a 10-point
Visual Analogue Scale (VAS). The operator recorded
the treatment time. Ergonomic feedback was gathered
through an operator-completed Likert scale regarding
fatigue, posture, and instrument handling.Data were
analyzed descriptively. Patient outcomes were
compared qualitatively between groups, while
ergonomic impact and efficiency were assessed from the
operator’s perspective.

-

Figure 2. Treatment with Guided Biofilm Therapy
after plaque relief using colored relevant agents
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The results of this observational study highlight a clear
advantage of Guided Biofilm Therapy (GBT) over the
Standard Protocol across all measured domains.
Patients treated with GBT reported significantly lower
pain levels, with an average VAS score of 1.8 (+0.6),
compared to 5.8 (£0.9) in the control group. This
substantial difference underscores the more atraumatic
nature of the GBT approach.

In terms of perceived comfort during the procedure,
GBT again outperformed the standard method.
Patients rated their experience as markedly more
comfortable, assigning an average score of 9.2 (£0.7)
versus 6.5 (+1.1) for those treated with conventional
scaling techniques. Similarly, noise sensitivity ratings
favored GBT, with participants assigning it a mean
score of 8.7 (£0.5), compared to 6.2 (£0.9) for the
Standard Protocol, suggesting improved tolerability of
the instrumentation used in GBT.

Overall treatment satisfaction was also higher in the
GBT group, with an average score of 9.5 (+0.4)
compared to 6.7 (£1.0) in the control group. Notably,
a large majority—92% —of patients clearly preferred
GBT and indicated they would choose it again for
future sessions. This suggests that the subjective
patient experience strongly favors the GBT approach.

Despite its structured workflow, the GBT protocol did
not prolong treatment time. On the contrary,
appointments were completed approximately 15%
faster than with the standard protocol. This time
efficiency likely results from the streamlined plague
removal process enabled by the AirFlow® system,
which minimizes the need for prolonged mechanical
instrumentation.

Lastly, the clinicians involved reported decreased
physical strain and hand fatigue during GBT
procedures.

The data showed that patients in the GBT group
experienced significantly more favorable outcomes
compared to the Standard Protocol group across
multiple parameters. Pain levels reported during GBT
were markedly lower, with a mean VAS pain score of
1.8, compared to 5.8 in the traditional group. The GBT

approach also received higher ratings for comfort

(mean 9.2 vs 6.5), reduced perceived noise (8.7 vs
6.2), and greater overall satisfaction (9.5 vs 6.7)
(Figure 3).

Patient motivation appeared enhanced by the disclosing
phase of GBT, with many respondents noting that biofilm
visualization helped them understand oral hygiene
priorities more clearly. In addition, 92% of patients
preferred GBT over traditional scaling methods (Figure
4), citing improved tolerability and reduced post-
operative discomfort.**°

Despite a more structured and multi-step approach,
Treatment time was reduced by 15% in the GBT group.
This efficiency may be attributable to the faster biofilm
removal capacity of the AirFlow® device compared to
manual instrumentation.'®%

Ergonomically, hygienists consistently rated GBT as less
physically demanding. The design of the AirFlow®
handpiece and the minimized need for repetitive manual
scaling translated into reduced musculoskeletal strain,
improved posture maintenance, and decreased session
fatigue. Operator satisfaction aligns with existing
literature supporting the ergonomic benefits of air-
polishing systems in dental hygiene settings.

These findings complement prior clinical studies
demonstrating that GBT significantly reduces bleeding
on probing and gingival inflammation, with fewer
adverse tissue effects due to the gentle action of erythritol
and glycine powders?>?, Although this study was
observational in nature, the consistency in subjective
measures  supports GBT’s  implementation in
maintenance care, 22

The data collected in this observational study support the
clinical and experiential superiority of Guided Biofilm
Therapy (GBT) over the Standard Protocol for
professional oral hygiene. Across all measured
domains—pain perception, comfort, noise sensitivity,
satisfaction, treatment efficiency, and operator
ergonomics—GBT consistently yielded more favorable
outcomes.

Patient-Reported Outcomes

Pain was significantly reduced in the GBT group, with a
mean VAS score of 1.8, compared to 5.8 in the Standard
Protocol group. This aligns with prior findings
demonstrating that air-polishing with erythritol powder
induces less soft tissue trauma than traditional ultrasonic
scaling (16,19). Similarly, patients rated GBT higher in
comfort (9.2 vs 6.5), noise tolerance (8.7 vs 6.2), and
overall satisfaction (9.5 vs 6.7). These values reflect the
GBT workflow's less invasive, more predictable, and
patient-centric nature.

An additional strength of GBT lies in its visual
component. The disclosing phase enhanced patient
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motivation by providing immediate biofeedback on
biofilm presence. This educational aspect fosters
behavioral reinforcement, as previously noted by
Furrer et al. *°, who reported improved home care
adherence in patients exposed to biofilm
visualization. Furthermore, 92% of patients expressed
a preference for GBT over conventional scaling, not
only due to reduced procedural discomfort but also
because of a lower incidence of post-treatment
sensitivity and bleeding. This subjective preference
supports the notion that PROMSs are critical in
determining patient compliance and return rates for
maintenance therapy ***°.

Clinical Efficiency and Operator Experience
Despite its structured eight-step design, GBT showed
a 15% reduction in treatment time, likely due to the
enhanced efficiency of air-polishing devices in biofilm
disruption. The AirFlow® system, in particular, has
been demonstrated to remove supragingival and
subgingival plaque more uniformly and rapidly than
manual methods 6%,

From an ergonomic perspective, GBT reduced
perceived fatigue among hygienists. Thanks to the
lightweight and ergonomic design of the GBT
instrumentation, operators reported improved posture
and less hand strain. These findings are consistent with
literature suggesting that repetitive manual scaling
contributes to musculoskeletal disorders among dental
professionals and that air-polishing can mitigate this
risk 2.

Comparison with Literature

The present results corroborate previous clinical
studies showing GBT’s effectiveness in reducing
bleeding on probing and gingival inflammation, likely
due to the anti-inflammatory effects of erythritol and
the atraumatic application technique "%,
Additionally, GBT may reduce the cumulative trauma
associated with repeated instrumentation, especially
important in patients with exposed root surfaces,
restorations, or dental implants "%, In the broader
context of oral hygiene protocols, the adjunctive use
of chemical agents plays a fundamental role in
enhancing the effectiveness of mechanical plaque
removal. Among these, stannous fluoride has
demonstrated significant potential in terms of enamel
protection, antimicrobial activity, and reduction of
gingival inflammation. A systematic review has
recently summarized its multifactorial benefits,
supporting its integration within routine oral hygiene
regimens, particularly for patients undergoing scaling
procedures or at high risk for caries and erosion.
Furthermore, it should be acknowledged that the
long- term success of periodontal and peri-implant
maintenance protocols—particularly in patients
rehabilitated with implant-supported prostheses—
relies not only on professional debridement and oral
hygiene measures, but also on patient satisfaction,
compliance, and prosthetic stability.

Recent clinical studies have investigated aspects such
as the longevity of implant- retained overdentures and
the application of fully digital workflows in implant-
supported restorations, which can significantly influence
plague control and access to hygiene procedures in the
long term. Moreover, the prevention and management of
enamel demineralization phenomena, such as white spot
lesions, represent a critical endpoint in the continuum of
care related to oral hygiene. These lesions often result
from inadequate plaque control and are frequently
observed in patients undergoing orthodontic treatment
or those with poor compliance with oral hygiene
instructions.  Recent  systematic  reviews have
emphasized the importance of early detection and the
integration of non-invasive therapeutic strategies as part
of a comprehensive hygiene protocol. In the broader
context of emerging biofilm control strategies, recent
investigations have highlighted the potential of
adjunctive therapies such as ozonated olive oil in
modulating oral microbiota, reducing inflammation, and
enhancing mucosal healing. These approaches align
with minimally invasive, patient- centered dentistry
principles and may complement mechanical
debridement methods in selected clinical scenarios 22°,

While the study’s observational nature precludes
definitive causal inferences, aligning subjective
outcomes with GBT’s mechanistic advantages lends
credibility to its implementation in maintenance
protocols.
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Figure 3. Comparison of mean VAS scores (0-10) across
four categories: comfort, pain (inverted scale), noise
perception, and overall satisfaction between GBT and
Standard Protocol groups.

Prefer Standard

Prefer GBT

Figure 4. of patient preference between Guided Biofilm
Therapy and the traditional standard protocol after
undergoing hygiene treatment.
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This observational study confirms that Guided Biofilm
Therapy (GBT) provides a superior patient experience
and greater clinical efficiency compared to the
standard protocol for professional oral hygiene. The
statistically and clinically significant differences in
pain perception, comfort, satisfaction, and treatment
time highlight GBT as a more favorable approach
from both the patient's and operator's perspective.

Patients treated with GBT consistently reported lower
discomfort and greater tolerance to instrumentation
and noise. The visual disclosing phase and use of
minimally invasive devices contributed to increased
patient engagement and adherence, elements that are
often overlooked in traditional hygiene protocols. The
high preference rate for GBT suggests that patient-
reported outcomes should be more routinely
considered in evaluating maintenance strategies.

In addition, the ergonomic benefits observed by the
clinical staff, such as reduced hand fatigue and shorter
appointment duration, suggest that GBT may
contribute to long-term occupational health among
oral health professionals.

Clinical Recommendations

e GBT should be considered the standard of
care in periodontal maintenance, especially in
patients with dentinal sensitivity, restorative
work, or implant-supported prostheses.

o Dental hygienists and clinicians should be
trained in GBT to ensure protocol fidelity and
maximize its ergonomic and biological
benefits.

e Future studies should aim to validate these
findings in randomized controlled trials with
longer follow-up and clinical endpoints such
as bleeding on probing, plaque index, and
probing depth.

Incorporating  PROMs as a routine
measure of treatment success is strongly
recommended, as they capture dimensions of care
quality that go beyond mechanical biofilm removal
and directly impact patient loyalty, motivation, and
health outcomes.
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