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ABSTRACT

Economically disadvantaged groups, including migrants, refugees, and low-income individuals, face a
disproportionate burden of oral health problems due to persistent financial barriers, cultural marginalization, and limited
access to preventive dental care. These challenges often undermine their ability to maintain routine oral hygiene,
increasing vulnerability to periodontal disease and tooth loss, with consequences that extend beyond oral health to overall
well-being. This study examines oral hygiene behaviors and periodontal health among socioeconomically marginalized
patients attending the Department of Social Dentistry at the National Institute for Health, Migration, and Poverty
(NIHMP) in Rome, Italy. Using a mixed-methods approach, data were collected through structured questionnaires (n =
170), qualitative interviews exploring oral hygiene habits, and clinical periodontal assessments (n = 70). The results reveal
striking gaps in preventive oral care: 68% of participants used improper toothbrushing techniques, 45% reported
inconsistent dental attendance, and 64% had moderate-to-severe periodontal disease. These findings suggest that
insufficient daily oral hygiene is less a matter of individual behavior and more a manifestation of systemic inequities. The
study emphasizes the urgent need for culturally informed, accessible, and community-based oral health interventions and
highlights critical implications for clinical practice, public health policy, and equity-driven health reform.
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INTRODUCTION

Despite oral health being an integral component of overall health and well-being, access to preventive dental
care remains highly unequal across populations worldwide. Optimal oral hygiene practices, including regular tooth
brushing, flossing, and professional visits, are essential for preventing common diseases such as dental caries and
periodontal disease, thereby contributing fundamentally to overall health outcomes and quality of life (1). However,
maintaining adequate oral hygiene is not equally feasible for all individuals. For economically marginalized groups,
including refugees, asylum seekers, and low-income families, oral health represents a profound and often unmet need
shaped by interlocking structural, cultural, and economic barriers (2).

The relationship between socioeconomic status (SES) and poor oral health outcomes has been extensively
documented. Individuals from lower socioeconomic strata consistently exhibit elevated rates of untreated dental caries,
severe periodontal disease, and premature tooth loss compared to their more privileged counterparts (3). These disparities
emerge not solely from financial constraints but from a complex interplay of socioeconomic determinants, including
inadequate public health infrastructure, insufficient health literacy, and chronic stress associated with displacement and
acculturation (4).

Italy, as a major entry point for migrants into Europe, hosts a large and diverse population that frequently faces
disrupted healthcare access, language barriers, and adaptation challenges. Despite Italy’s universal health system, notable
inequalities persist in dental care due to bureaucratic hurdles, cultural differences, and geographic accessibility issues (5).
The NIHMP in Rome specifically addresses these gaps through its Department of Social Dentistry, providing an ideal
setting to investigate the interactions among affordability, behavior, and oral health outcomes. This unique setting
provides an essential framework for analyzing how affordability, health literacy, and culturally competent care influence
oral hygiene behaviors within a high-income European context.

The present study seeks to generate evidence that can inform targeted public health strategies and policy reforms
aimed at reducing oral health disparities. Specifically, it shows the frequency and consistency of oral hygiene routines
among economically marginalized patients, examines how socioeconomic hardship influences neglect of oral care, and
assesses the extent to which these structural determinants contribute to the development of edentulism and periodontal
disease. Through this analysis, the research aims to advance understanding of the systemic forces shaping oral health
behaviors among Italy’s most vulnerable populations.

LITERATURE REVIEW

Theoretical Background

The scholarly understanding of oral hygiene disparities is fundamentally anchored in the Social Determinants
of Health (SDH) framework, which posits that unequal resource distribution and social power are the structural root
causes of poor health outcomes (6). Within this theoretical lens, oral health serves as a sensitive indicator of broader social
inequality, reflecting how systemic material deprivation and debilitating psychosocial stress systematically impede self-
care and access to preventive services (7). Locker's seminal work established that poverty simultaneously imposes
financial constraints and emotional stressors, severely limiting the capacity for consistent preventive behavior. This
concept is reinforced by the Common Risk Factor Approach (CRFA) (8), which demonstrates that inadequate oral hygiene
shares core modifiable determinants, such as poor diet and stress, with other major chronic diseases, compelling the
conclusion that effective intervention requires comprehensive social and policy strategies that target shared risk factors.
Furthermore, the Life Course Perspective has provided critical longitudinal evidence, as demonstrated by the 32-year
cohort study by Lawrence (9), which conclusively showed that individuals raised in persistent poverty were significantly
more likely to suffer from severe periodontal disease and premature tooth loss in adulthood. These findings forcefully
argue that childhood social conditions create deep, cumulative biological and behavioral disadvantages, forging enduring
health inequalities that cannot be reversed solely through late-stage behavioral changes.

Empirical studies

Armfield (10) conducted a rigorous analysis of over 14,000 Australian adults, identifying financial hardship as
the strongest predictor of delayed care and poor hygiene. This analysis established that financial hardship is the strongest
predictor of both delayed dental care and poor hygiene behaviors, indicating a direct link between economic constraints
and elevated clinical pathology. This financial barrier, however, is profoundly compounded by cultural and structural
factors, particularly among migrant populations. The key structural tension is illuminated by a comparison of studies:
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Marino's documentation (11) of the prevalence of severe disease among Vietnamese refugees, which was significantly
shaped by cultural dissonance and acculturation, alongside Palencia’s finding (12) that socioeconomic inequalities in
service utilization persist across Europe despite the presence of universal healthcare systems. By synthesizing these two
lines of inquiry, it becomes clear that poverty, cultural differences, and institutional barriers (e.g., linguistic obstacles)
form an interlocking system that prevents functional access, regardless of formal service availability. This necessitates
research that moves beyond simple prevalence counts to capture the dynamic interplay of culture, precarity, and
institutional design. The crucial methodological shortfall in the existing body of work is the isolation of clinical outcomes
from the necessary behavioral and psychosocial context; for example, studies like Figueiredo (13), which revealed an
alarming 94% periodontal disease prevalence among the homeless, and the review by Keboa (5) on refugee oral health,
which relied predominantly on self-reported measures, fails to link pathology robustly to underlying daily hygiene
practices and chronic psychosocial determinants. This fragmentation is the precise gap this research aims to address.
Recognizing the limitations of single-dimensional approaches, Watt and Sheiham (14) synthesize evidence indicating that
culturally adapted, community-based interventions are twice as effective as conventional educational programs. This
evidence supports a mixed-methods investigation linking clinical and behavioral findings.

MATERIALS AND METHODS

Study Design

This research adopted a cross-sectional mixed-methods design integrating quantitative and qualitative approaches
to investigate the behavioral, socioeconomic, and cultural determinants of oral hygiene practices (15, 16). Data collection
took place from January to July 2025 at the Department of Social Dentistry of the National Institute for Health, Migration,
and Poverty (NIHMP) in Rome, a public health facility that provides free dental services to socially vulnerable
populations (17).

A purposive stratified sampling strategy was used to recruit 170 participants, including both Italian and non-
Italian individuals, to ensure broad demographic representation (18). All participants completed the structured
questionnaire, and a subsample of 70 also underwent clinical periodontal assessment in accordance with established
diagnostic standards (19). The convergent mixed-methods framework facilitated a more robust interpretation of the
findings by triangulating quantitative patterns with qualitative narratives related to behavioral, psychosocial, and cultural
influences (20).

INSTRUMENTS

To ensure methodological rigor and comprehensive data collection, the study employed three validated tools: a
structured questionnaire, semi-structured interviews, and clinical periodontal examinations.

Structured questionnaire

A structured, researcher-administered questionnaire collected quantitative data on demographic characteristics,
socioeconomic conditions, and oral hygiene behaviors, including toothbrushing frequency, flossing, mouthwash use, and
dental attendance. It also collected information regarding chronic illnesses and prior dental diagnoses. The questionnaire
was adapted from established oral health behavior assessment tools (21) and aligned with international public health
survey standards. To ensure linguistic accuracy and cultural relevance, the instrument underwent a forward—backward
translation procedure following Beaton (22), resulting in validated Italian, English, and Arabic versions. A pilot test
involving 20 participants demonstrated high internal consistency (Cronbach’s a. = 0.82).

Semi-structured interviews

Semi-structured qualitative interviews were conducted to complement the quantitative data and gain deeper
insight into participants’ perceptions, cultural barriers, migration-related experiences, and psychosocial stressors affecting
oral hygiene routines. This approach provided rich contextual information and supported the thematic exploration of
behavioral patterns and coping mechanisms (23, 24).

Clinical examination
A total of 70 participants underwent periodontal clinical examinations performed by trained dental
professionals under aseptic conditions. Clinical assessments followed World Health Organization (WHO) criteria and the
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American Academy of Periodontology diagnostic guidelines (19). Indicators measured included probing pocket depth
(PPD), clinical attachment loss (CAL), bleeding on probing (BOP), and plaque index (PI). Calibration exercises were
conducted before data collection to ensure strong inter-examiner agreement (Cohen’s k > 0.85). All participants provided
informed consent, and the study adhered to the ethical principles of the Declaration of Helsinki (24).

Data analysis

Quantitative data were analyzed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics,
frequencies, percentages, means, and standard deviations were used to summarize participant demographics and oral
hygiene behaviors. Inferential statistical tests were then applied to examine associations between oral hygiene practices
and sociodemographic characteristics. Independent-samples t-tests were used to compare two groups (e.g., gender,
smoking status, or education level), whereas one-way ANOVA was used for variables with more than two categories,
including clinical diagnoses. This analytical strategy enabled the identification of significant behavioral and
socioeconomic predictors of oral hygiene outcomes (25, 26).

RESULTS

Descriptive statistics

The sample consists of 170 participants, including 95 males (55.9%) and 75 females (44.1%). Regarding
age, 100 participants (58.8%) are younger than 50 years, while 70 participants (41.2%) are 50 years or older. With respect
to nationality, 67 participants (39.4%) are Italian, whereas 103 (60.6%) are non-Italian. Regarding residence, 68
participants (40.0%) live in rural areas, and 102 (60.0%) live in urban areas. Regarding education, 90 participants (52.9%)
have a high school degree or less, whereas 80 (47.1%) hold a university degree or diploma. With respect to employment,
72 participants (42.4%) are employed, whereas 98 (57.6%) are not. Regarding smoking habits, 84 participants (49.4%)
are smokers, and 86 (50.6%) are non-smokers. Among participants with tooth loss, 91 (53.5%) had 1-8 extracted teeth,
whereas 79 (46.5%) had more than 8. Regarding affordability, 57 participants (33.5%) reported that they could
“sometimes” afford to purchase oral hygiene products, whereas 113 (66.5%) reported that they could “rarely” do so. With
respect to overall stress levels, 89 participants (52.4%) reported high stress, whereas 81 (47.6%) reported moderate-to-
low stress. Regarding oral hygiene habits, only 50 participants (29.4%) report cleaning their teeth regularly, whereas 120
(70.6%) do not. Similarly, 23 participants (13.5%) use dental floss, and 147 (86.5%) do not. Regarding mouthwash use,
49 participants (28.8%) reported using it, whereas 121 (71.2%) did not. Finally, only 48 participants (28.2%) visit the
dentist regularly, whereas 122 (71.8%) rarely do so (Table I) (Fig. 1-7).

Table 1. Descriptive analysis of the variables of the study (n=170).

Variable | Category Count Percentage
General Information
Male 95 55.9%
Gender Female 75 44.1%
<50 100 58.8%
Age G
gebroup >50 70 412%
Nationalit Italian 67 39.4%
y Non-Italian 103 60.6%
Rural 68 40.0%
Resid A
esidence Area Utban 102 60.0%
High School (or | 2.99
Educational Level lg_ Sc. ool (or less) - % 02.9%
University Graduate-Diploma 80 47.1%
Workin Yes 72 42.4%
£ No 98 57.6%
Yes 84 49.4%
Smoking Stat
moking Status No 86 50.6%
1-8 91 53.5%
Number of Extracted Teeth >3 79 46.5%(:
Yes — Someti 57 33.5%
Affordability of Oral Hygiene Products NZS— Raorz;j/ 1mes 13 6.5 ‘VZ
High 89 52.4%
(0] 11 St Level
verall Stress Leve Moderate — Rare 81 47.6%
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Oral Hygiene Habits

Teeth Cleaning Regularly ;(e)s fgo 33::2
Use of Dental Floss :Izs fﬁ 2132222
Use of Mouthwash ;{IZS ‘1‘21 gfizﬁj
Regular Dental Visits ;(e)s_—RS;:;;times ‘gz 3?;22

Participants Demographics (Fig. 1-3).

m Male | Female

Fig. 1. Distribution of participants by gender

E<50 =>50

Fig. 2. Distribution of participants by age
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m Italian © Non-Italian

Fig. 3. Distribution of participants by nationality

Oral hygiene behaviors (Fig. 4-7).

mYes mENo

Fig. 4. Distribution of participants by tooth-brushing habit.

2 Yes " No

Fig. 5. Distribution of participants by tooth-flossing habit.

Annals of Stomatology 2026 January-April 6(1): 1-18 www.labpublishers.com/ ISSN 2975-1276



http://www.labpublishers.com/

Y.A. Altoqi et al. 7

28,8%

71,2%

Yes = No

Fig. 6. Distribution of participants by mouthwash use habit.

28,2%

71,8%

Yes " No

Fig. 7. Distribution of participants by regular dental visits.

Periodontal health status

The diagnostic classification of periodontal conditions in this study was based on the standardized parameters
established by the American Academy of Periodontology (AAP) and the European Federation of Periodontology (EFP)
during the 2018 World Workshop (20). Probing depth (PD) and clinical attachment loss (CAL) were measured at six sites
per tooth using WHO-calibrated periodontal probes under aseptic conditions. Radiographic bone loss was assessed using
digital imaging and expressed as a percentage of root length. Gingivitis was characterized by inflammation confined to
the gingival tissues without attachment or bone loss. Periodontitis was classified as mild, moderate, or severe depending
on the extent of attachment and bone loss, with increasing severity corresponding to deeper periodontal pockets, greater
clinical attachment loss, and radiographically visible bone resorption. This standardized framework ensured consistency
in diagnosis and comparability with international epidemiological data.

The diagnosis of gingivitis and periodontitis was based on standard clinical and radiographic criteria. Gingivitis
was identified in cases with a probing depth of <3 mm, no attachment loss, and no radiographic bone loss, indicating
inflammation limited to the gingival tissues. Mild periodontitis was diagnosed when the probing depth ranged from 4-5
mm, with 1-2 mm of attachment loss and <15% bone loss, reflecting the early stages of periodontal destruction. Moderate
periodontitis was defined by pocket depths of 5—6 mm, 3—4 mm of attachment loss, and 15-33% bone loss, while severe
periodontitis was characterized by pockets >7 mm, attachment loss >5 mm, and bone loss exceeding 33%, often
accompanied by tooth mobility (Table II).
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Table I1. Summary of diagnostic criteria for periodontal conditions

o . Clinical Attachment . .

Condition Probing Depth (PD) Loss (CAL) Radiographic Bone Loss | Key Feature

Gingivitis <3 mm 0 mm Absent Inﬂammatlon only
(reversible)

Mild Periodontitis 4-5 mm 1-2 mm <15% (Coronal third) Initial attachment loss

Moderate Periodontitis 5-6 mm 34 mm 15-33% (Mid-root) Moderate supporting
tissue loss

Severe Periodontitis >7 mm >5mm >33% (Beyond mid-root) Advanced attachment
loss, tooth mobility

Diagnostic criteria used to classify periodontal conditions based on probing depth (PD), clinical attachment loss (CAL),
and radiographic bone loss. Gingivitis represents a reversible inflammatory condition with no attachment loss, whereas
mild, moderate, and severe periodontitis indicate progressive tissue and bone destruction. These criteria were applied
following the 2017 World Workshop classification of periodontal and peri-implant diseases and conditions (19).

In this study, which included 70 participants, periodontal examinations revealed varying degrees of
periodontal conditions. Among the participants, 16 individuals (22.8%) were diagnosed with gingivitis, characterized by
mild gum inflammation without bone loss. Nine participants (12.9%) presented with mild periodontitis, showing early
signs of attachment and bone loss. Moderate periodontitis was observed in 25 individuals (35.7%), indicating more
advanced tissue destruction and pocket formation. Meanwhile, 20 participants (28.6%) were diagnosed with severe
periodontitis, showing significant attachment loss, deep periodontal pockets, and evident bone resorption (27) (Table III,
Fig. 8).

Table IIL. Descriptive analysis for the variables of the study (n=70).

Gingivitis 16 22.8%
Mild Periodontitis 9 12.9%
Peri tal Di

eriodontal Diagnose Moderate Periodontitis 25 35.7%
Severe Periodontitis 20 28.6%

40,00%

35,7%
35,00%
(1)
30,00% 28’6 Yo

25,00% 22,8%
20,00%
15,00% 12,9%
10,00%
5,00%

0,00%

. giyitis s itis s
G\\‘\g“’;l“\ a Pe\"\odo\‘\“ te er'\OdO““ ‘e pe\"\odo‘“‘
a eve

Fig. 8. Distribution of participants who were clinically examined by a periodontal diagnosis.

Comparative analysis

Gender, age, nationality, residence, and affordability significantly affected oral hygiene behavior (p < 0.05).
Urban residents, Italians, and participants with part-time jobs or higher income levels exhibited better oral hygiene and
dental attendance, whereas non-Italians and low-income individuals exhibited higher rates of neglect. Stress level analysis
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revealed a paradoxical trend where participants reporting higher stress maintained more frequent brushing and dental

visits (Table IV, V, VI).

Table IV. Comparison of oral hygiene habits by gender using an independent samples t-test.

Gender Male Female
Oral Hygiene Habit (n;=95) (0:=75) p-Value
Teeth Cleaning Regularly 40 (42.1%) 10 (13.3%) -4.280 (0.000)
Use of Dental Floss 20 (21.1%) 3 (4.0%) -3.312(0.001)
Use of Mouthwash 11 (11.6%) 38 (50.7%) 6.147 (0.000)
Regular Dental Visits 38 (40.0%) 10 (13.3%) -3.989 (0.000)

The table above reveals significant gender differences in oral hygiene habits among participants. Male
participants were more likely than females to clean their teeth regularly (p < 0.001). Similarly, a higher proportion of
males reported using dental floss than females (p = 0.001). In contrast, females reported using mouthwash more frequently
than males (p < 0.001). Additionally, regular dental visits were more common among males than females, with this
difference being statistically significant (p < 0.001).

Table V. Comparison of oral hygiene habits by age group using an independent samples t-test.

Age Group <50 =50
Oral Hygiene Habit (n,=100) (0:=70) p-Value
Teeth Cleaning Regularly 61 (61.0%) 11 (15.7%) -3.368 (0.001)
Use of Dental Floss 15 (15.0%) 8 (11.4%) -0.667 (0.506)
Use of Mouthwash 18 (18.0%) 31 (44.3%) 3.863 (0.000)
Regular Dental Visits 36 (36.0%) 12 (17.1%) -2.731 (0.007)

This table shows significant differences in oral hygiene habits across age groups. Participants under 50 years
were more likely to clean their teeth regularly and attend dental checkups, with both differences being statistically
significant (p < 0.01). The use of mouthwash, however, was significantly higher among participants aged 50 years and
above (p <0.001). No significant difference was observed between the two age groups in the use of dental floss (p > 0.05)
(Fig. 9).

s 11,7% o
em\\m‘ L S 3,7 %
\Y
\u‘é“\a
& o 34,0%
- o™ T 20,9%
vse ®
o 1,9% o
e‘\‘a\g\o _ 31,3 /0
yuse
13,6°
e%“m\‘i *3,7 %
\e‘a““‘%“
g™

Non-Italian ® Italian

Fig. 9. Distribution of oral hygiene habits by nationality.
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Table V1. Comparison of oral hygiene habits by nationality using an independent samples t-test.

Nationality Italian Non-Italian
Oral Hygiene Habit (n=67) (0,=103) p-Value
Teeth Cleaning Regularly 36 (53.7%) 14 (13.6%) -6.182 (0.000)
Use of Dental Floss 21 (31.3%) 2 (1.9%) -5.999 (0.000)
Use of Mouthwash 14 20.9% 35 (34.0%) 1.848 (0.066)
Regular Dental Visits 36 (53.7%) 12 (11.7%) -6.656 (0.000)

Table VI demonstrates significant differences in oral hygiene habits between Italian and non-Italian participants.
Italians were more likely to clean their teeth, use dental floss, and visit the dentist, with all differences statistically
significant (p < 0.001). In contrast, no significant difference was found between the two groups in mouthwash use (p >

0.05).

Table VII indicates significant differences in oral hygiene habits between participants living in urban and rural
areas. Urban residents were more likely to clean their teeth regularly, use dental floss, and visit the dentist for regular
checkups, with all differences being statistically significant (p < 0.001). However, the difference in mouthwash use
between the two groups was not statistically significant (p > 0.05).

Table VII. Comparison of oral hygiene habits by residence area using an independent samples t-test.

Residence Area Urban Rural Value
Oral Hygiene Habit (n,=68) (n;=102) P
Teeth Cleaning Regularly 32 (47.1%) 18 (17.6%) -4.320 (0.000)
Use of Dental Floss 21 (30.9%) 2 (2.0%) -5.899 (0.000)
Use of Mouthwash 14 (20.6%) 35 (34.3%) 1.946 (0.053)
Regular Dental Visits 35 (51.5%) 13 (12.7%) -6.024 (0.000)
12.7¢
GO I — 5%
AW
Rret " T 34,3%
w2 R 20,6%
S 2.0°
Rl 30,9%
A
17.6%
Qe %“\af\‘i * 47,1%
<
vee™
Rural = Urban

Fig. 10. Distribution of oral hygiene habits by residence level.
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Table VIII. Comparison of oral hygiene habits by educational level using an independent samples t-test.

Educational

Level High School (or less) University Graduate-Diploma p-Value
(n;=90) (n,=80)

Oral Hygiene Habit
Teeth Cleaning Regularly 39 (43.3%) 11 (13.8%) -4.440 (0.000)
Use of Dental Floss 16 (17.8%) 7 (8.8%) -1.723 (0.087)
Use of Mouthwash 16 (17.8%) 33 (41.3%) 3.471 (0.001)
Regular Dental Visits 33 (36.7%) 15 (18.8%) -2.627 (0.009)

Table VIII shows that the educational level is significantly associated with certain oral hygiene habits.
Participants with a high school education or less were more likely to clean their teeth regularly and attend dental checkups,
with both differences being statistically significant (p < 0.01). Conversely, mouthwash use was significantly higher among
university graduates and diploma holders (p = 0.001). No significant difference was observed between the two groups
regarding dental floss use (p > 0.05).

Table IX. Comparison of oral hygiene habits by occupation using an independent samples t-test.

Working Yes No
Oral Hygiene Habit (=72) (n:=98) p-Value
Teeth Cleaning Regularly 42 (58.3%) 8 (8.2%) -8.405 (0.000)
Use of Dental Floss 18 (25.0%) 5(5.1%) -3.890 (0.000)
Use of Mouthwash 3 (4.2%) 46 (46.9%) 6.838 (0.000)
Regular Dental Visits 35 (48.6%) 13 (13.3%) -5.456 (0.000)

Table IX reveals statistically significant differences in oral hygiene habits between participants with and without
jobs. Those who reported having a job were more likely to clean their teeth regularly, use dental floss, and visit the dentist
for regular checkups; all differences were statistically significant (p < 0.001). In contrast, the use of mouthwash was
significantly higher among unemployed participants (p < 0.001).

Table X. Comparison of oral hygiene habits by smoking status using an independent samples t-test.

Smoking Status Yes No
Oral Hygiene Habit (n;=84) (n:=86) p-Value
Teeth Cleaning Regularly 39 (46.4%) 11 (12.8%) -5.148 (0.000)
Use of Dental Floss 19 (22.6%) 4 (4.7%) -3.528 (0.001)
Use of Mouthwash 10 (11.9%) 39 (45.3%) 5.149 (0.000)
Regular Dental Visits 40 (47.6%) 8(9.3%) -6.096 (0.000)

Table X presents the relationship between oral hygiene habits and participants’ smoking status. The results
indicate that smokers reported cleaning their teeth and visiting the dentist more frequently than non-smokers. Conversely,
non-smokers reported greater use of mouthwash than smokers. The use of dental floss was also more common among

smokers than non-smokers. All observed differences between smokers and non-smokers were statistically significant (p
<0.05) (Fig. 11).
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159,
Regular Dental Visits 11,1% °
37,5%
o 40,0%
Use of Mouthwash 11.1% 24,0%
,170
50,0%
5,0% o
Use of Dental Floss () 0, 16,0%
) (1]
12,5%
5,0% o
Teeth Cleaning Regularly 11,1% 20.0%
37,5%
Severe Periodontitis Moderate Periodontitis
Mild Periodontitis Gingivitis
Fig. 11. Distribution of oral hygiene habits by periodontal diagnoses.
Table XI. Comparison of oral hygiene habits by periodontal diagnoses using one-way ANOVA.
Oral Hygiene
Routine Teeth Cleaning Use of Dental Floss Use of Mouthwash Regular Dental Visits
Regularly
Dental Diagnose
Gingivitis o o o o
(m=16) 6 (37.5%) 2 (12.5%) 8 (50.0%) 6 (37.5%)
Mild Periodontitis | |} 1o/ 0 (0.0%) 1(11.1%) 1(11.1%)
(n=9)
Moderate Periodontitis 5(20.0%) 4(16.0%) 6 (24.0%) 4(16.0%)
(n;=25)
Severe Periodontitis o o o o
20) 1 (5.0%) 1 (5.0%) 8 (40.0%) 3 (15.0%)
p-Value 3.003 (0.020) 0.821 (0.513) 1.709 (0.150) 1.823 (0.127)

Fig. 11 and Table XI show the relationship between oral hygiene habits and participants’ dental diagnoses. The
findings reveal a significant difference in regular teeth cleaning across diagnostic groups (p = 0.020), with individuals
diagnosed with gingivitis and those without any diagnosis tending to clean their teeth more frequently. However, no
significant differences were observed among the groups in the use of dental floss, mouthwash, or regular dental visits (p

> 0.05) (Fig. 12, 13).
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80,00%

70,00% 67,0% 65,8%
60,00%

50,00%

40,00% 33,0% 34,2%
30,00%

20,00%

10,00%

0,00% Yes ' No

1-8 >8
Fig. 12. Distribution of the number of extracted teeth by the affordability of oral hygiene products.

80,00%
70,00% 67,1%
60,00% 54,9%
50,00% 45,1%
40,00% 32,9%
30,00%
20,00%
10,00%
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Fig. 13. Distribution of the number of extracted teeth by nationality.

Table XII. Comparison of oral hygiene habits by number of extracted teeth using an independent samples t-test

Number of Extracted Teeth 1-8 >8
Oral Hygiene Habit (n=91) (n,=79) p-Value
Teeth Cleaning Regularly 32 (35.2%) 18 (22.8%) -1.773 (0.078)
Use of Dental Floss 12 (13.2%) 11 (13.9%) 0.139 (0.889)
Use of Mouthwash 26 (28.6%) 23 (29.1%) 0.077 (0.938)
Regular Dental Visits 31 (34.1%) 17 (21.5%) -1.820 (0.071)

Table XII presents the relationship between oral hygiene habits and the number of extracted teeth among
participants (29). The results indicate no statistically significant differences in oral hygiene habits between individuals
with 1-8 extracted teeth and those with more than 8 extracted teeth (p > 0.05). Although participants with fewer extracted
teeth appeared slightly more likely to clean their teeth regularly and visit the dentist, these differences did not reach
statistical significance (Fig. 14).

Annals of Stomatology 2026 January-April 6(1): 1-18 www.labpublishers.com/ ISSN 2975-1276



http://www.labpublishers.com/

Y.A. Altoqi et al. 14

. 9,7%
qis® 64,9%
\ pert?
A
Ree? \ . 34,5%
) 0“‘“‘}& 7,5 Z3
\)
Lse . 135%
108 33,3%
e“““\
(\)
Us® 8,8%
g™ 70,2%
C\e‘&““\%“
Y\
yeet
No = Yes

Figure 14. Distribution of oral hygiene habits by the affordability of oral hygiene products.

Table XII1. Comparison of oral hygiene habits by affordability to buy oral hygiene products using the t-test

Affordability of Oral Yes No
Products (n=57) (n=113) p-Value
Oral Hygiene Habit ! ?
Teeth Cleaning Regularly 40 (70.2%) 10 (8.8%) -10.665 (0.000)
Use of Dental Floss 19 (33.3%) 4 (3.5%) -5.847 (0.000)
Use of Mouthwash 10 (17.5%) 39 (34.5%) 2.329 (0.021)
Regular Dental Visits 37 (64.9%) 11(9.7%) -9.197 (0.000)

Table XIII shows the relationship between oral hygiene habits and participants’ ability to afford oral hygiene
products. The findings reveal significant differences across all oral hygiene behaviors. Participants who could afford to
purchase oral hygiene products were considerably more likely to clean their teeth regularly, use dental floss, and visit the
dentist than those who could not. However, participants with limited affordability reported a slightly higher tendency to
use mouthwash.

Table XIV. Comparison of oral hygiene habits by overall stress level using an independent samples t-test.

Overall Stress High Moderate - Rare
Level (n1=89) (n:=81) p-Value
Oral Hygiene Habit ! ?
Teeth Cleaning Regularly 37 (41.6%) 13 (16.0%) -3.777 (0.000)
Use of Dental Floss 16 (18.0%) 7 (8.6%) -1.784 (0.076)
Use of Mouthwash 15 (16.9%) 34 (42.0%) 3.737 (0.000)
Regular Dental Visits 34 (38.2%) 14 (17.3%) -3.093 (0.002)

Table XIV presents the comparison between oral hygiene habits and participants’ overall stress levels. The results
indicate significant differences for most habits. Participants with high stress levels were more likely to clean their teeth
regularly and attend dental visits, whereas those with moderate-to-rare stress levels reported greater use of mouthwash.
No significant difference was observed in the use of dental floss between the two groups.
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DISCUSSION

This study explored the multifaceted determinants influencing oral hygiene behaviors among economically
marginalized individuals attending the NIHMP Department of Social Dentistry in Rome. Findings revealed that
socioeconomic status, cultural background, gender, and psychological stress were critical determinants shaping oral
hygiene practices, including brushing, flossing, and dental attendance. Overall, preventive oral care engagement was
limited; only 29.4% of participants reported regular brushing, 13.5% used dental floss, and 28.2% attended dental check-
ups, underscoring the persistent inequities in oral health behaviors among low-income and migrant populations (28, 29).

Economic affordability emerged as a central determinant of oral hygiene practices, highlighting how economic
conditions directly shape preventive behaviors. Participants who could purchase basic hygiene products demonstrated
significantly better oral care habits than those who could not. This pattern aligns with Harnagea's (30) conclusion that
financial constraints compel low-income individuals to prioritize immediate needs, such as food and rent, over dental
supplies. In this context, the inability to afford a toothbrush or toothpaste represents a deeper form of material deprivation
that undermines autonomy and basic self-care. Although Italy’s healthcare system is grounded in universalism, this study
demonstrates that bureaucratic, linguistic, and cultural barriers hinder equitable access for migrants and asylum seekers.
These findings are consistent with Listl, whose research indicates that income-based inequalities remain entrenched in
high-income nations despite formal guarantees of care (30-32).

Cultural and national background also played a substantial role in shaping oral hygiene behaviors. Italian
participants reported more consistent preventive practices than non-Italians, reflecting persistent disparities linked to
migration-related challenges. Prior research has shown that migrants across Europe often face linguistic, cultural, and
structural barriers that impede their ability to adopt regular oral hygiene routines or seek dental care (33, 34). In contrast,
Peterson (1) noted progress in reducing oral health inequalities in certain European contexts through integrated chronic
disease prevention strategies. The results of the present study suggest that such integration has not been fully achieved in
Italy, and that culturally and linguistically appropriate outreach remains insufficient. The NIHMP’s use of cultural
mediators demonstrates that targeted, multilingual support can meaningfully enhance accessibility; however, this practice
has not been widely scaled nationally.

The study also revealed an unexpected pattern in gender-related behaviors. Contrary to broader European
trends, where women typically engage more frequently in preventive oral hygiene (31, 35). Male participants in this
cohort reported more regular brushing and dental visits. This deviation likely reflects the intersecting forms of
disadvantage experienced by women in the sample. Many female participants were engaged in unpaid domestic work,
had limited financial independence, or faced cultural norms that restricted their access to resources. Conversely, male
participants were somewhat more likely to engage in part-time work and to have autonomy over small discretionary
spending, which allowed greater consistency in oral hygiene practices. This context-dependent gender difference
underscores the need to interpret oral health behaviors through a lens of intersectional socioeconomic constraints rather
than generalized assumptions.

Psychological stress produced a noteworthy and counterintuitive effect. Participants experiencing higher stress
reported more frequent brushing and dental visits than those with moderate stress. Although stress is typically associated
with poorer oral health outcomes (36). The present findings suggest that, within highly vulnerable populations, stress may
sometimes stimulate adaptive behaviors. This aligns with the concept of “resilient coping”, where individuals channel
distress into protective routines aimed at maintaining dignity and a sense of control (29). Several participants reported
that maintaining oral hygiene was one of the few stable habits they could maintain amid uncertainty. However, the
sustainability of this adaptive response remains unclear and warrants further longitudinal investigation.

Taken together, the findings underscore that oral hygiene neglect among economically disadvantaged and
migrant populations cannot be explained by individual attributes alone. Instead, oral health behaviors must be situated
within the broader social, economic, and psychological landscapes that shape daily life. The alignment strengthens
evidence that economic factors are primary determinants of oral hygiene globally, while the contrasts with Listl and
Petersen illustrate that gender patterns and migration-related disparities vary across sociopolitical environments (1, 30,
31, 37-39).

These convergences and divergences collectively point to the need for localized, culturally adapted, and
structurally informed public health strategies. Ultimately, improving oral hygiene among vulnerable groups requires a
shift from individually targeted interventions to comprehensive social policies that confront poverty, discrimination,
precarious housing, and limited access to culturally competent care. Only through such structural reforms can lasting and
equitable improvements in oral health outcomes be achieved (Fig. 15).
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Integrated Framework of Oral Hygiene Determinants and Equity-Based
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CONCLUSIONS

This study demonstrates that inadequate oral hygiene among socially and economically disadvantaged
populations is not the result of individual neglect but a predictable consequence of structural inequities. Poverty, cultural
displacement, limited access to resources, and the psychological strain associated with precarious living conditions
collectively shape the capacity for preventive oral care. These findings highlight the need for health systems to move
beyond traditional, behavior-focused models and adopt comprehensive strategies that integrate oral health promotion with
broader social policies, educational initiatives, and mental health support. Within this context, the NIHMP model offers a
compelling example of how public institutions can deliver accessible, culturally sensitive, and equity-oriented dental care.
Its approach illustrates the potential for integrated services to mitigate systemic barriers and improve outcomes among
vulnerable groups. Ultimately, advancing oral health equity requires reimagining oral hygiene as a social right rather than
a personal responsibility and addressing the structural forces that constrain individuals’ ability to maintain self-care.
Sustainable progress will depend on coordinated policy reforms that target the root causes of vulnerability, ensuring that
the conditions necessary for oral health are accessible to all.
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ABSTRACT

Toothpaste is a fundamental component of oral hygiene. It has evolved over time, with scientific advancements
contributing to its development and effectiveness. This article presents data on bacteria collected from the gingival sulcus
and reviews the scientific literature on toothpaste composition, benefits, and its role in maintaining oral health. The aim
of this study was to evaluate the benefits of using a particular type of toothpaste and the microbiological variation
(bacterial loading of specific bacterial species). A total of 20 periodontically healthy patients aged 35 to 55 years were
selected. None of these patients has previously received treatment for periodontal disease. Informed consent was obtained
from all individual participants included in the study. Patients underwent professional oral hygiene (POH) and were
instructed to use a specific toothpaste at home twice a day for 2 weeks. Microbial analyses were conducted before POH
and at the end of the second week, and the results were compared statistically with the initial data. All participants finished
the study. The results indicated statistically significant reductions in total bacterial load. Toothpaste used in daily home
oral hygiene helps reduce the total bacterial load.

KEYWORDS: toothpaste, bacteria, oral hygiene, oral care
INTRODUCTION

Home-based oral hygiene is crucial for maintaining good health and preventing periodontal diseases. In fact,
inadequate dental hygiene can lead to tooth decay, gingivitis, periodontitis, tooth loss, bad breath (halitosis), fungal
infections, and gum diseases.

Toothpaste typically contains several key ingredients that help protect the teeth and periodontium, including
fluoride, which reduces the microbial load in the oral cavity. Numerous studies have shown that fluoride is effective in
preventing tooth decay and cavities by strengthening tooth enamel. Microbiological tests on toothpaste and samples of
deciduous teeth have shown that toothpaste has antibacterial activity against Streptococcus mutans and inhibits biofilm
production (1).

In addition to the above-reported antibacterial effects, other morphochemical investigations demonstrated that
the molecule is absorbed by the enamel surface, repairing decay lesions and producing a remineralizing effect (2, 3).
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Toothpaste enriched with fluoride promotes remineralization, a process in which minerals are deposited back onto tooth
enamel after being stripped away by acids (4, 5). Home oral hygiene involves using various devices, such as toothpaste,
a toothbrush, and interdental tools like dental floss or a pipe cleaner. This procedure is highly correlated with periodontal
health.

General guidelines for adults recommend brushing at least twice a day with fluoridated toothpaste: once before
bedtime and once after breakfast. It has been reported that powered toothbrushes reduce dental plaque and gingivitis more
than manual toothbrushing in both the short and long term (6, 7). There are many tools for interdental cleaning, including
floss, tape, and interdental brushes (8, 9).

Dental plaque, also known as dental biofilm, is a sticky, yellow film consisting of a wide range of bacteria that
attaches to the tooth surfaces and can be visible around the gum line. It reappears after the tooth surface has been cleaned,
which is why regular brushing is encouraged. A high-sugar diet promotes plaque formation. Sugar (fermentable
carbohydrates), is converted into acid by the plaque. The acid then starts the process of tooth decay (10).

Periodontal disease is an infectious bacterial condition that affects the tissues that anchor teeth in the oral cavity.
Initially, it attacks the gum tissue around the teeth (gingivitis), and subsequently, deeper tissues such as the periodontal
ligament and alveolar bone become involved. This progressive damage can lead to tooth mobility and eventual tooth loss.
Teeth may become mobile and shift within the mouth. A critical moment in the disease is the formation of a periodontal
pocket, a space near the tooth root where the gum’s biological seal is lost, allowing bacteria to reside and cause damage.

Several risk factors contribute to the development of periodontitis: poor oral hygiene, smoking, diabetes,
weakened immune defenses, hormonal changes, and long-term use of certain medications (e.g., antihypertensives,
antidepressants, oral contraceptives) (11). Since daily hygiene is fundamental to maintaining a healthy oral state, we
investigate the effect of twice-daily toothpaste use for two weeks on bacteria in the gingival sulcus.

MATERIALS AND METHODS

In the period September—October 2023, 20 peridontically healthy patients were selected. Patients were aged 35-
55. Subjects have not received any previous surgical or non-surgical periodontal therapy. The patients were excluded
from the study if they met any of the following criteria: pregnancy, a history of taking antibiotics or using antibacterial
mouth rinses for the past 6 months, smoking, taking drugs, or alcohol. Subjects participating in the study will follow a
detailed verbal description of the procedure and sign consent forms.

All patients underwent professional oral hygiene (POH) at time 0. The test period was two weeks and consisted
of home oral hygiene (two minutes) twice a day using a specific toothpaste (Biorepair, Coswell Spa, Funo Di Argelato,
Bologna, Italia).

All patients underwent POH at baseline. Before performing POH, a microbial analysis was carried out. Then,
POH was re-executed after two weeks, and all microbiological samples were collected again from each patient at all sites.
For bacterial analysis, sterile absorbable paper points (size 60) were used to collect subgingival samples, which were
immediately transferred to the microbiological lab for processing.

In particular, all data were obtained from four sites before and after two weeks of home care treatment. DNA
from the samples was extracted, and the results were amplified by PCR. Each sample was evaluated qualitatively and
quantitatively for the bacterial population. Aggregatibacter actinomycetemcomitans (AA), Porphyromonas gingivalis
(PG), Tannerella forsythia (TF), Treponema denticola (TD), Fusobacterium Nucleatum (FN), Campylobacter rectus (CR),
and Total Bacterial Loading (CBT) were evaluated.

Real-time polymerase chain reaction

Oligonucleotide probes were designed based on 16S rRNA gene sequences from the Human Oral Microbiome
Database (HOMD 16S rRNA RefSeq Version 10.1), comprising 845 entries. All sequences were aligned to identify either
a consensus sequence or less conserved regions. Two real-time polymerase chain reaction (PCR) runs were performed
for each sample. The first reaction quantified the total amount of bacteria using two degenerate primers and a single probe
that matched a highly conserved sequence in the 16S ribosomal RNA gene. The second reaction detected and quantified
all selected bacteria in two multiplex PCRs. This reaction used a total of twelve primers and six probes, each highly
specific to its species.

Oligonucleotide concentrations and PCR conditions were optimized to ensure sensitivity, specificity, and the
absence of inhibition when target amounts were unbalanced. Absolute quantification assays were performed using the
Applied Biosystems 7500 Sequence Detection System. The amplification profile was initiated with a 10 min incubation
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at 95°C to activate the polymerase, followed by two-step amplification (15 s at 95°C and 60 s at 57°C) for 40 cycles. All
these experiments were performed, including non-template controls to exclude reagent contamination.

Plasmids containing synthetic DNA target sequences (Eurofin MWG Operon, Ebersberg, Germany) were used
as standards for quantitative analysis. Standard curves for each target were constructed in two triplex reactions by using
a mix of the same number of plasmids in serial dilutions ranging from 101 to 107 copies. There was a linear relationship
between threshold cycle values and the log of copy number across the entire range of dilutions (data not shown). The
copy numbers for individual plasmid preparations were estimated using the Thermo NanoDrop spectrophotometer.

The absolute quantification of total bacterial genome copies in samples enabled the calculation of the relative
abundance of red complex species. To prevent contamination of samples and polymerase chain reaction reagents, plasmid
purification and handling were performed in a separate laboratory using dedicated pipettes.

Statistical analysis

The SPSS program and a paired simple t-test were used to detect statistically significant differences.

RESULTS

Fusobacterium Nucleatum (FN) and Campylobacter Rectus (CR) were found systematically in the samples
(Table I-11I); the bacterial load of each bacterium is significantly reduced after two weeks of homecare treatment, but they
do not reach statistically significant values (respectively p=0.2 and p=1). Conversely, total Bacterial Load (TBL) was so
much lower that this result was statistically significant (p=0.015).

Table 1. Statistics for paired samples.

Bacterium Media N Standard Standard error
deviation
FN1 76.4 10 152.7 48.2
FN2 5.6 10 4.6 1.5
CR1 0.8 10 1.9 0.6
CR2 0.8 10 1.1 0.3
TBLI 52689.4 10 57359.6 18138.7
TBL2 10885.6 10 15281.6 4832.5

FN — Fusobacterium Nucleatum, CR — Corinebacterium Rectus, TBL — Total bacterial loading.

Table I1. Correlations for paired samples.

N Correlation Sig.
FN1 and FN2 10 -0.157 0.665
CR1 and CR2 10 0.207 0.567
TBL1 and TBL2 10 0.903 0.001
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Table I11. Paired Sample Test.

Bacterium Differences by couple t df [Sig. (2-
Media Standard Standard Confidential interval for code)
deviation error the difference at 95%
Inferior Superior
FN1 - FN2 70.8 153.5 48.5 -38.9 180.6 1.5 9 |2
CR1 -CR2 0.0001 1.9 0.6 -14 1.4 .0001 |19 |1.0
TBLI - TBL2 41803.8 44051.8 13930.4 10291.1 73316.6 3.0 9 1.015
DISCUSSION

The role of toothpaste in maintaining oral hygiene is multifaceted, encompassing mechanical cleaning, chemical
protection, and microbiological control. Recent studies have focused on the microbiological analysis of toothpaste’s
efficacy, particularly in its ability to reduce oral microbial flora, including bacteria and fungi (12).

Toothpaste plays a vital role in oral hygiene. It not only cleans and polishes teeth but also protects them from

decay and periodontal disease. Therefore, regular use of toothpaste (in addition to interproximal devices) is highly
recommended as part of an effective oral hygiene routine (13).
Even though toothpaste is necessary for effective daily oral care, its use does not necessarily improve plaque removal
(14). In fact, the brushing technique (e.g., Bass modified) is crucial for obtaining an accurate hygiene procedure and
preventing periodontitis and cavities. However, the active ingredients in toothpastes can help prevent dental diseases with
regular use (15).

In particular, studies on stannous fluoride toothpaste have shown plaque- and gingivitis-reducing benefits with
0.454% w/w stannous fluoride. In addition, this ingredient reduced bacteria across all oral microenvironments 12 hours
after brushing. Authors observed microbial reductions 4 hours after brushing, which increased after extended use (16,
17). It has emerged that even toothbrushing with the zinc citrate formulation resulted in significant reductions in oral
bacteria across all intraoral sites (18).

The toothpaste investigated here is effective in reducing the microbial load of FN and CR, particularly by
reducing TBL in the oral cavities of selected patients. The reported data should be considered a preliminary report because
the sample size is limited, there is confounding from toothbrush use and patient compliance, and the study is not blinded.

CONCLUSIONS

The reported data showed the beneficial effect of home care hygiene in reducing bacterial load. Further research
is needed because the sample size is limited and there is a confounding effect from toothbrush use. Furthermore, it should
be interesting to explore the long-term effects of toothpaste on the oral microbiome.
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ABSTRACT

Gingival hyperplasia associated with the use of an antihypertensive treatment. In this case amlodipine, is often
described as a rare adverse effect of this type of drug. The purpose of this article is to draw attention to the extent of this
hyperplasia and the effectiveness of laser in its non-surgical management through a clinical case. A 66-year-old man came
to us for periodontal treatment. The clinical examination highlighted severe generalized gingival hyperplasia and an
uncontrolled arrangement of the teeth on the arches in a context of periodontal disease. Laser-assisted periodontal
treatment is performed in collaboration with the doctor who prescribed the antihypertensive treatment. The hyperplasia
completely disappeared after laser-assisted periodontal treatment and the interruption of medical treatment without the
need for surgery and rapid osteological repair. The prescription of antihypertensive drugs is not trivial and can have quite
destructive consequences in the oral cavity if left undiagnosed and untreated. The use of laser in the management of this
type of disease allows you to obtain a rapid result with minimally invasive management in line with current trends.

KEYWORDS: periodontitis, amlodipine, antihypertensive, photodynamic therapy, diode lasers
INTRODUCTION

Hypertension is a growing public health problem worldwide. Its prevalence amounts to 60%-70% of the
population over 60 years (1). One of the main components present in the treatment of hypertension is amlodipine.
Amlodipine is a dihydropyridine calcium channel blocker used in the treatment of both high blood pressure (hypertension)
and angina. It controls blood pressure and reduces the number of angina attacks by dilating and relaxing blood vessels.
Side effects induced by amlodipine are headache, dizziness, edema, hot flashes, palpitations and rarely gingival
hyperplasia.

Until now, the etiology of drug-induced gingival overgrowth has not been clearly understood and is generally
known to be caused by cyclosporine, phenytoin and nifedipine, which belong to the category of immunosuppressants,
anticonvulsants and calcium channel blockers, respectively (2).

Amlodipine, used more recently, appears to have less gingival hyperplasia according to the literature. However,
it was initially reported as a side effect causing gingival overgrowth (3). Rapid development of gingival hyperplasia has
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also been reported in patients treated with 10 mg daily of amlodipine within one to three months of starting treatment (4-
7). Periodontal impairment is more pronounced when the patient is noncompliant with oral hygiene.

Periodontitis and peri-implantitis are pathologies that share the same microflora in periodontal lesions and cause
damage consistent with loss of supporting bone tissue, resulting in tooth loss (8-11). The loss of teeth, even when it is not
total, is an event that profoundly affects the person, leaving a mark that goes well beyond the simple physical lack. It is
therefore important that the dentist knows how to communicate in a clear and transparent way, that he explains the
advantages and disadvantages of each prosthetic option, that he helps the patient to make the right choice for himself even
when a fixed prosthetic rehabilitation is not possible (12-14).

The elderly are more predisposed to developing periodontal diseases due to various systemic and non-systemic
factors, such as the decrease in immune function, the use of drugs, the reduction of saliva flow and the presence of other
systemic pathologies, factors which, if not controlled, lead to partial or total edentulism, especially for those suffering
from potentially malignant and degenerative oral pathologies (15-20).

After the pandemic, new technologies, such as lasers, have increased the possibility, together with traditional
techniques, of reducing bacterial levels by decontaminating treated sites, thereby facilitating healing (21-23). The case
presented here highlights severe gingival hyperplasia induced by amlodipine in the field of periodontal disease, with
significant consequences and important alterations in the oral cavity.

The use of a diode laser in the treatment of periodontal disease, combined with cessation of drug therapy, allows
the achievement of very satisfactory results in a short time without surgical intervention.

CASE REPORT

A 66-year-old male underwent periodontal consultation following the appearance of secondary migrations and
gingival "hypertrophy". The patient reports significant bleeding gums and tooth looseness. The patient describes a rapid
evolution of his periodontal condition and says he also suffers from an aesthetic point of view. He is in good general
condition and has been treated only with a combination of amlodipine and perindopril (COVERAM 10) for hypertension
for 20 years, according to the patient, but recently he has noticed the importance of oral side effects. The patient reports
no additional side effects from his treatment. On intraoral clinical examination, significant generalized diffuse gingival
hyperplasia was observed in both upper and lower jaws, involving the marginal gingiva, attached gingiva, and interdental
papilla. On probing, deep periodontal pockets are associated with bleeding and suppuration. Many teeth are mobile
(mobility III) and have an anarchic arrangement on the arch, especially in the maxilla due to the migrations of the
secondary teeth. The maxillary and mandibular teeth showed diastema (Fig. 1). On radiographic examination (a

panoramic x-ray was performed as first-line imaging), we noted severe generalized horizontal bone loss and angular bone
loss (Fig. 2).

Fig. 1. Initial situation: intraoral view highlighting the importance of the enlargement of the gum.
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Fig. 2. Initial situation: panoramic X-ray of the patient showing multiple areas of vertical and horizontal bone loss.

The patient was informed of the gingival hyperplasia and the effects of the medications he was taking. After the
first visit, a blood test was ordered, and since this evaluation did not reveal anything particularly alarming, a letter was
sent to the doctor asking him to change the patient's antihypertensive therapy. The diagnosis is in favor of severe chronic
generalized disease aggravated (Stage 4 Grade C) by taking amlodipine.

Periodontal treatment

Therapeutic education was provided and supervised before starting mechanical treatment (24—26). After the
depth of the periodontal pockets has been recorded by rigorous probing, mechanical debridement of the entire oral cavity
is performed in one session.

The oral cavity was first decontaminated by irrigation of the periodontal pockets and application of polyvidone
iodine on the mucous membranes. The mechanical treatment therefore consists of supra- and subgingival mechanical
debridement using ultrasound with optical devices (X5 magnification). Thanks to the combined action of the vibrations
generated by ultrasound and irrigation, we obtain a disorganization of the biofilm and the bursting of some bacterial walls,
the detachment of deposits adhering to the root surfaces as well as their evacuation through the rinsing action of the
pockets leading to an initial decontamination of the pockets.

The use of a diode laser at the end of the treatment decontaminates the pockets in depth and stimulates bone and
gingival healing according to the dye-free dynamic phototherapy protocol described by Dr. G. Rey (27). The diode laser
is used in non-continuous pulsed mode with a 400 um fiber at a wavelength of 980 nm. The laser settings selected are
frequencies between 3000 and 15000 Hz, with average powers ranging from 0.4 to 1.5 W (Fig. 3).
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Fig. 3. Diode laser in action for photodynamic therapy in periodontal treatment.
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The patient was seen again for follow-up 15 days after laser-assisted debridement and discontinuation of
amlodipine by modification of antihypertensive therapy. The reduction in inflammation and hyperplasia is impressive,
and the patient says he feels “reborn”. However, some gingival enlargement remains. On this occasion,
photobiomodulation was performed using a low-level-laser-therapy to promote healing (Fig. 4).

Fig. 4. Control on day 15 after therapeutic education.

Three months later, during periodontal re-evaluation, the patient showed remarkable healing of the gums. The
gingival hyperplasia completely disappeared, and the displaced teeth regained their place, thus highlighting the
importance of the aggravation generated by the periodontal inflammation associated with drug-induced hyperplasia (Fig.
5).

Fig. 5. 3-month reassessment: disappearance of periodontal pockets, gingival hyperplasia, and replacement of displaced
teeth provide better access for plaque control.
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Six months after the periodontal treatment, upon re-evaluation, the patient demonstrated maintenance of
periodontal stability and an improvement in gingival appearance (Fig. 6). A new panoramic x-ray was obtained (Fig. 7)
for a global view, highlighting good bone healing in progress.
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Fig. 7. X-ray of laser-assisted periodontal therapy at 6 months. Situation showing bone healing. Once stabilized, the
patient entered the maintenance phase and was referred for surgical and orthodontic advice.

DISCUSSION

The objective of this work was to evaluate the effectiveness of the diode laser and associated protocols for the
treatment of patients with drug-induced gingival hyperplasia. The principle of photodynamic therapy is to interact with
locally available molecular oxygen. When the target tissues are oxygenated with 3% hydrogen peroxide (10 volumes), a
photo-oxidative reaction generates singlet oxygen and triplet oxygen, which have a decontaminating effect by destroying
the bacterial membranes of micro-organisms present and sensitive to tissue oxygenation (28-29).

In addition to decontamination, the diode laser promotes the release of growth factors and ATP synthesis via
oxygen-dependent photostimulatory effects. This results in cellular proliferation and transformation, which promotes
tissue healing. This case could also have been treated with a laser-assisted reattachment procedure using an Nd: YAG
laser or an Er: YAG laser debridement, which provides bone and vascular stimulation through micro-osteoperforation;
the choice of procedure depends on the practitioner's preference (30-31). In the treated case, residual angular bone loss
after stabilization of the patient's compliance with continuous monitoring can subsequently be treated with bone surgery,
including bone grafting and bone regeneration techniques (32-35).
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Patients taking amlodipine, as reported in the literature and in the case described, must pay particular attention
to their oral hygiene, both at home and professionally, to prevent or manage drug-related side effects and maintain oral
health. Teeth brushing, the use of dental floss, the use of water flossers, and the use of mouthwashes are important to
remove bacterial plaque and prevent further irritation of the gums in cases of gingival hyperplasia. In this case, the patient
followed the recommended instructions and experienced benefits. Unfortunately, the patient's compliance is not always
consistent, and the dentist often uses communication strategies to stimulate the patient's interest. The drug used by the
patient for arterial hypertension, amlodipine, is a second-generation dihydropyridine calcium channel blocker which can
cause gingival hyperplasia with a prevalence of around 1.7% and 3.3%, which is less higher than, for example, nifedipine
(20%) and affects 3.3 times more men than women (36).

The non-surgical approach using a diode laser in this case enabled precise treatment planning, integrating
subsequent surgery and orthodontics. Photobiomodulatory therapy promotes tissue healing and alleviates postoperative
pain (37-38). Furthermore, because diode lasers and photobiomodulation reduce surgical time, their use could be
beneficial, particularly for pediatric and older patients (39-42).

CONCLUSIONS

Prescribing antihypertensive drugs is not trivial and can have quite destructive consequences in the oral cavity if
left undiagnosed and untreated. Dental surgeons should be able to identify changes in the oral cavity that may indicate
patients' general health, and patients should be informed of the tendency of certain medications to cause gum enlargement.
The use of diode lasers and low-intensity laser therapy in the management of this pathology enables rapid, minimally
invasive treatment, consistent with current trends. This patient was managed entirely non-surgically despite the presence
of hyperplasia and the depth of periodontal pockets.
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ABSTRACT

Welded implantology is a prosthetic-surgical technique designed to immediately splint implant components by
welding a rigid metallic framework in situ. The goal is to improve primary stability, allow immediate or very early loading,
and enhance patient comfort and function. Here, a case of an extremely atrophic mandible fractured after one month of
delivering a Toronto bridge is reported. The patient was re-operated on to reduce the fracture, perform a bilateral
mandibular nerve transposition, remove the implant in the fracture, and insert an additional three implants. All 6 implants
were splinted by the welding technique, and a Toronto bridge was immediately delivered. After 2 years, the patient is
healthy with good chewing function. In addition, in 2025, 4 zygomatic implants and 2 pterygoid fixtures were inserted,
and a Toronto bridge was screwed on the upper jaw.

KEYWORDS: mandible, fracture, bone, weld, fixture, screw, plate
INTRODUCTION

Welded implantology (1-7) is a prosthetic-surgical technique designed to immediately splint dental implants or
implant components by welding a rigid metallic framework in situ. The goal is to improve primary stability, reduce
micromovement during healing, avoid micromotion (it should be less than a threshold of 100-150 um), allow immediate
or very early loading, and enhance patient comfort and function. Key components of the technique include (A) the use of
titanium or titanium alloy bars, abutments, or needles which are welded to implants intraorally, (B) welding techniques
(i.e., electrical resistance welding), and (C) immediate prosthetic loading on the day of surgery or shortly after, often with
a definitive restoration or at least fixed provisional. Electrosoldered implantology is especially useful in full-arch or
atrophic maxillae, in cases of compromised bone volume or density, and in situations where reducing treatment time is
essential. It has also been applied with one-piece implants stabilized with a “needle” for stabilization (an electro-welded
titanium needle) in single post-extraction implants, especially in aesthetic zones (1-7).

The procedure is based on a sequence of surgical and prosthetic steps that can be done in a single day (1-7).
First, there is the implant placement. Implants (axial, sometimes also tilted) are inserted in the jaw (maxilla or mandible).
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The site may be edentulous (full arch) or partial. Primary stability (insertion torque) is often a requirement. The
second step is the attachment of the abutment. Abutments are connected. But in some protocols, one-piece implants are
used, so abutments are not needed. In other approaches, two-piece implants with welding-compatible abutments are
utilized. The third phase is the metallic bar (or needle) welding. A titanium bar (or needle in some single-tooth cases) is
welded intraorally to the implants or abutments to splint them together, forming a rigid framework. The welding may
require special equipment (intraoral welding unit) and conditions to ensure joint integrity, often under protective
atmospheres or with argon gas, and with controlled impulses. The fourth step is the prosthetic phase. Restoration (fixed
prosthesis) is placed either immediately (same day) or very early. Definitive prosthesis can be delivered at the same
surgical appointment.

Here we report a case of a patient with an extreme atrophic mandible operated on with the implant welding
technique. The patient underwent a chewing fracture after one month. Then the patient was operated on under local
anesthesia plus sedation with a double nerve transposition, insertion of an additional 3 fixtures in the molar area, internal
and external rigid fixation (by means of welding technique), and an immediate full arch prosthesis delivered the same day
of operation.

CASE REPORT

In May 2023, a 65-year-old female patient was referred to the dental clinic complaining of instability of the
lower removable prosthesis. She was totally edentulous with a very severe atrophy of the mandible (Fig. 1). In agreement
with the patient, it was decided to replace the removable prosthesis with a Toronto bridge. The patient underwent a cone-
beam computed tomography scan and orthopantomography. She claimed neither systemic diseases nor a history of
bruxism. Based on the patient’s condition, we arranged a one-step surgical procedure comprising fixture insertion,
abutment welding fixation, and immediate prosthesis delivery. Before surgery, the patient was informed of the operative
risks and complications, and written consent was obtained for the publication of this case report and accompanying
images.

R
Fig. 1. Severe atrophy of the mandible.

In June 2023, the surgery was carried out in local anesthesia with articaine 1:100.000 and weak sedation with
5Smg of diazepam o.s. A full thickness flap was raised with a vertical release in the symphysis area and two disto-vestibular
releases in the molar area: the incision in the mental nerve area was kept the most lingual as possible maintaining the
blade in the little keratinized tissue available, trying to reach the bone in the lingual edge in order not to encounter the
exit of the mental nerve which was completely occlusal in the left side and without the occlusal bone roof in the right
side. Four implants, 4 mm wide and 8.5mm long, were inserted in the intraforaminal area, and the flap was sutured. Multi-
unit abutments were screwed onto fixtures, and abutments were welded to each other. Then a temporary all-on-four
prosthesis was worked and delivered in the next 3 hours. The patient was sent home with instructions for antibiotic therapy
for 6 days and a soft diet for 2 months. Sutures were removed after two weeks.

After one month, the patient came again since she had a swollen area in the left mental area with pain after lunch
with salted cod. The Hypothesis was a fracture of the mandible due to the extreme atrophy. Extraoral inspection and the
orthopantomography (Fig. 2a) and CBCT (Fig. 2b, 2c) confirmed the fracture of the jaw near the implant on the left side
of the mandible. Urgent re-entry into the surgical wound to fix the fracture in the next 2 days was planned.
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b. c.
Fig. 2. Orthopantomography (a); CBCT confirming jaw fracture near the implant (b, c).

The second operation was carried out in local anesthesia with articaine 1:100.000 and weak sedation with Smg
of diazepam o.s. A full thickness flap was raised with a vertical release in the symphysis area and two disto-vestibular
incision in the retro molar area: the incision in the mental nerve area was kept the most lingual as possible maintaining
the blade in the little keratinized tissue available, trying to reach the bone in the lingual edge in order not to encounter the
exit of the mental nerve which was completely occlusal in the left side and without the occlusal bone roof in the right
side.

The skeletonization was easier in the intraforaminal area, but in the premolar and molar regions, the alveolar
nerves were in occlusal position bilaterally. A tungsten bur was used to remove the bone around mandibular nerves. The
more the nerve was disengaged by his bone canal, the more the flap was opened. The alveolar nerve was freely from the
canal up to the retromolar region of the mandible, and here a hole was made in the vestibular cortical bone to create a
new mental foramen (Fig. 3a, b and Fig. 4a, b).

a. b.
Fig. 3a, b. Isolation of the left nerve.
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Fig. 4a, b. Isolation of the right nerve.

The periosteum of the flap in the molar area was opened with a horizontal incision. A pocket was obtained with
scissor dissection, paying attention to the facial artery, which represents the most noticeable and dangerous structure
nearby. The nerves were placed in the pocket and closed with 5.0 plain knots. The only access to the pocket was the distal
area in front of the new mental foramen created by the burr.

Two implants were inserted bilaterally just mesially to the area of the new mental foramen (Fig. 5). A 2 mm thin
titanium plaque was fixed onto the mandible with 4 osteosynthetic screws after a proper bend of the plaque in order to
get passivity and adherence to the bone. Once the screws were tightened, an additional plaque was positioned in the
lingual aspect with 2 retaining screws (Fig. 6a, b).

Fig. S. Distal implant positioning.

Annals of Stomatology 2026 January-April 6(1): 32-40 www.labpublishers.com/ ISSN 2975-1276



http://www.labpublishers.com/

L. Tomaselli 36

b.
Fig. 6. Plaque positioning in the lingual aspect.

All implants were checked for stability. The fracture fixture was the only one that was not stable. This implant
was removed after osteosynthesis. Then one more implant was inserted in the distal aspect of the fracture. Multi-unit
abutments were screwed onto implants, and the flap was accurately sutured (Fig. 7). To improve fixation, the fracture
was reinforced with a double titanium bar welded to the six abutments (Fig. 8).

Fig. 8. Double titanium bar welded to the six abutments.
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Immediately after the operation, a monolithic PMMA Toronto was placed in the correct position, with the
titanium bars in place (Fig. 9). An immediate post-operative control was performed (Fig. 10a, b). The patient was sent
home with instructions for antibiotic therapy for 6 days and a soft diet for 2 months. Sutures were removed after two
weeks. Post-operative course was uneventful, and after 2 years, the patient is healthy with good chewing function (Fig.
11a, b).

Fig. 11a. Intraoral image. Fig. 11b. X-ray.
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In September 2025, the patient underwent an additional operation on the upper jaw. Four zygomatic implants
and two pterygoid fixtures were inserted in the maxilla, and a fixed prosthesis was immediately delivered (Fig. 12-17).

s e ‘ ¥ 1
Fig. 12. Two zygomatic implants and one pterygoid Fig. 13. Global view of the surgical field at the end of
fixture are visible on the left side of the maxilla. implant insertion.

Fig. 14. Titanium bar welded on abutments screwed on Fig. 15. Occlusal view of immediately delivered fixed upper
implants prosthesis

Fig. 17. Final orthopantomography showing upper and lower
implants.
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DISCUSSION

Fractures of the atrophic mandible are a distinct clinical entity, typically occurring in edentulous older patients
whose mandibular bone has undergone resorption, resulting in reduced height and compromised vascularity (8-12). In
this context, the term “atrophic mandible” often refers to a mandibular body height of <20 mm (Class I: 15-20 mm; Class
II: 10-15 mm; Class III: < 10 mm) according to the classification by Hans-Giinter Luhr et al. (8). Because of the bone
loss, the biomechanics of the mandible change: reduced cross-section means less resistance to bending, less bone contact
at the fracture site, diminished vascular supply (endosteal and cortical), and often absence of occlusal support (in
edentulous jaws) which complicates reduction and fixation. Etiologically, these fractures frequently follow low-energy
trauma (falls) rather than high-impact injuries, and are more common in an elderly population with comorbidities.

Typically, pre-operative assessment includes mandibular height and thickness measurement (CT with cross-
sectional imaging), evaluation of the degree of displacement/comminution of the fracture, patient’s general medical
condition and comorbidities, edentulism status (dentures, previous prosthetic rehabilitation), bone quality (osteoporosis,
resorption) and vascular status.

Open reduction and internal fixation (ORIF) are considered the standard treatment for many atrophic mandible
fractures. Key issues include the use of load-bearing fixation (rather than simple miniplates) in cases of severe atrophy
(Class II/IIT) due to limited bone stock, the choice of plate size and rigidity (i.e. larger profile plates - 2.4 mm locking
plates - appear to reduce complications in severely atrophic cases), the type of surgical approach (i.e. both intra-oral and
extra-oral approaches have been described and the need of grafting to augment osteogenic potential).

Some complications are potentially possible. Among them are hardware failure (plate loosening, screw pull-out),
especially in severely atrophic mandibles or insufficient plating, non-union or delayed union, given poor bone contact
and vascularity, infection or wound dehiscence, sensory disturbances (inferior alveolar nerve, mental nerve), or facial
nerve branch weakness, particularly with extra-oral approaches.

In our case, an endosseous oral approach was chosen, and bilateral mandibular nerve transposition was
performed to place implants in the molar area. These fixtures were then welded to other implants to ensure rigid external
fixation of the fractured mandible.

Generally, the accumulation of evidence supports that intraoral welded implantology is a viable, predictable
method under properly selected conditions (1-7). The benefits include: reduced treatment time by allowing definitive
restoration at the time of implant placement; improved patient comfort and satisfaction, especially in full-arch cases or
aesthetic single-tooth zones; reduced micromovement through immediate rigid splinting, improving the chances of
osseointegration even in severe bone atrophy. However, there are some limitations that should be outlined. Intraoral
welding requires specialized equipment, a skilled operator, and control of environmental variables (humidity, access,
patient movement, welding parameters). In very poor bone (low density, resorbed, lack of cortical anchor), primary
stability may be difficult, even with welding. Mechanical or prosthetic failures, such as deformation or fatigue of the
welded bar or joint, may occur due to overload, poor design, or suboptimal welding technique. Finally, standardization
remains limited because studies use different implant systems, surfaces, geometries, welding protocols, and outcome
measures.

Our case demonstrated that it is possible to perform internal and external rigid fixation in a fractured atrophic
mandible and deliver a fixed prosthesis on the same day of operation. A soft diet is mandatory for at least 2 months.

CONCLUSIONS

Intraoral welded implantology is a scientifically promising approach to achieve immediate splinting and loading
of implants, especially in full-arch or edentulous cases. When properly executed (high primary stability, rigid framework,
optimal welding), outcomes in terms of implant survival, marginal bone maintenance, and prosthetic success are
comparable to those of conventional delayed protocols over at least 1-3 years. Results are optimized when primary
stability is sufficiently high (adequate insertion torque), prosthetic design ensures splinting, rigid framework, minimal
bending forces, welding is done using parameters that minimize oxide formation, ensure continuity of the weld, and
patient factors (bone quality, systemic health, occlusion, load distribution) are carefully assessed. In this case report, it is
demonstrated that the welding technique can also potentially be used to build an external rigid fixation in the case of
mandibular fracture.
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ABSTRACT

Laser surgery is a surgical procedure that uses a laser to cut tissue rather than a scalpel. Many types of lasers
have been used in oral soft tissue surgery. For the surgical removal of oral soft tissue lesions (OSTLs), diode lasers (DLs)
have increasingly played an essential role as an adjunctive approach, thanks to their benefits compared with traditional
blades. The aim of this report is to assess the efficacy of DL in treating oral soft-tissue lesions by presenting the authors'
experience in a case series. A total of four patients with different OSTs were collected and treated using a DL with a 320
um fiber tip, 980 nm wavelength, and a 2W power setting. All treatments were performed with minimal local anesthesia
by the same specialist, without a control group. No sutures were applied. Post-operative instructions, including oral
analgesics prescription as needed, were provided. Antibiotics were not prescribed. Excised surgical specimens were sent
for histopathological examination. Recall interval visits were scheduled at 1, 3, and 6 months. The procedure of excision
was simple and highly precise, with reduced bleeding and minimal edema, pain, and post-surgical discomfort. The
specimens obtained were adequate for histopathological examination without any distortion. Four different exophytic
lesions were diagnosed, and fast and excellent secondary intention healing was evidenced with no residual scarring or
recurrence. The 980 nm DL is a safe, fast, easy-to-use, reliable, and highly precise alternative to surgical excision of
OSTLs. It represents a valid and well-accepted procedure thanks to several advantages during both the surgical procedure
and the postoperative phase, including minimal bleeding, edema, pain, postoperative discomfort, and scarring. However,
further high-quality research evaluating standardized protocols and investigating long-term benefits and optimal
applications of DL in oral surgery is needed.

KEYWORDS: diode laser, oral soft tissue, surgery, fibroma, epulis
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INTRODUCTION

Since its creation in 1960 by Theodore H. Maiman, who explored a theory by Charles Hard Townes and Arthur
Leonard Schawlow, lasers are now used in several fields such as optical disc drives, laser printers, barcode scanners,
photolithography, medicine, and laser surgery (1-3).

Laser surgery is a surgical procedure that involves the use of a laser to cut tissue instead of a scalpel. For the
surgical removal of oral lesions, lasers have increasingly played an essential role as an adjunctive approach. A range of
lasers is available, including Lithium, Er:YAG, ErCr:YSGG, and diode lasers (DLs) emitting visible light at 450 nm, 780
nm, 810 nm, and 980 nm. It is helpful to distinguish between hard and soft lasers, as well as between continuous and
pulsed modes, and to consider energy settings. Furthermore, it's worth noting the unique merits of DLs compared to other
laser types.

According to the evidence, laser-assisted soft-tissue surgical management using DL may result in beneficial
outcomes (4, 5). When using the device, procedures including cutting, coagulation, ablation, and vaporization are
performed more precisely and selectively, without penetrating surrounding tissues. This is because DL wavelengths have
a high affinity for pigmented tissues containing melanin and hemoglobin, while calcified tissues exhibit poor absorption
(6, 7). Excellent hemostasis and surgical field visibility have been reported as important benefits while using DLs;
moreover, other beneficial effects include reduction of pain and the required amount of locoregional anesthesia,
inflammation and edema, thus preventing tissue damage and promoting excellent wound, deeper tissues and nerves
healing; remarkably, even major injuries heal with optimal functional outcomes and leave a minor scar (7). Moreover,
surgical procedures result in minimally invasive, highly precise outcomes, and postoperative discomfort in patients is
minimal (8).

Compared with the use of a scalpel, DLs reduce mechanical trauma, ensure aseptic conditions through tissue
ablation without contact, and prevent the risk of tumor seeding, local infection, and bacteremia (9, 10). Diode lasers can
also be used to decontaminate periodontal pockets and to manage peri-implantitis. Especially when combined with
hydrogen peroxide, they can release singlet oxygen that kills the membranes of periodontal pathogenic bacteria (11-17).
This therapeutic strategy is therefore of fundamental importance in order to treat patients affected by periodontal disease,
which, as known in literature, is closely related to various systemic pathologies, such as cardiovascular diseases, immune-
mediated systemic diseases, brain diseases, preterm birth, oral benign, potentially malignant, malignant, chronic immune-
mediated disorders, and diabetes (18-23). Furthermore, DLs are commonly preferred due to low prices, ease of use, and
small dimensions.

Apart from the wide use in many surgical and non-surgicalare as of dentistry (e.g. dental crown lengthening,
frenectomies, gingival depigmentation, implantology, periodontal treatment, patient with Sjogren syndrome) (24-27) the
medical device is also recommended for the surgical removal of oral proliferating lesions and the photocoagulation of
venous malformations such as, mucocele, fibrous hyperplasia, pyogenic granuloma, hemangioma, ranula, epulis
fissuratum, potentially malignant and malignant lesions (10, 28). Notably, the use of DL within appropriate parameters
preserves surgical specimens, avoiding histological alterations (10, 29). While separating tissue layers, small blood vessels
with diameters under 0.5mm are automatically sealed, resulting in minimal tissue damage near the plane of excision and
providing perfect clarity and precision for the procedure. This promotes wound healing and allows the sample to be
removed without distortion, enabling the pathologist to examine it with confidence and leading to a more reliable diagnosis
(10, 30).

The aim of this report is to evaluate the efficacy of DL in treating oral soft lesions by presenting the authors'
experience in a case series.

MATERIALS AND METHODS

This study collected four cases of oral exophytic lesions that underwent DL treatment from January 2022 to
September 2022. The age of the cases examined ranged from 54 to 78 years, including two male and two female patients.
Locations of the treated lesions included right buccal mucosa, apex of the tongue, lower lip, and alveolar mucosa,
respectively. The maximum diameter of the proliferating lesions varied from 0.5 to 2 cm. All participants reported a
gradual onset of the disease, varying from 2 to 5 years. All patients, except one, presented with no more than one lesion.
For the surgical excisions, a DL with a 320pm fiber tip, 980 nm continuous-wave (CW) operation, and 2W output power
in contact mode was used.
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All treatments were performed by the same specialist without a control group in a private clinical setting in
Rome, Italy. Recall interval visits were scheduled at 1, 3, and 6 months, respectively. Demographic information of
patients, clinical characteristics, and histopathological features of the lesions were extracted as listed in Table I.
Ethics/Consent: following an explanation of the management of the lesions and the different therapeutic options, informed
consent forms for treatment and publication were signed by all participants. Inclusion criteria: patients with oral soft tissue
lesions (OSTL), age>18 years, with no restrictions of gender, ethnicity, or socioeconomic status.

Table 1. Clinical features of patients. NAD: Nothing Important Detected; Max: Maximum.

Summary of Clinical Features of Patients Included in the Report
Case Age Location | Gender | Medical Clinical Clinical Size Onset Treatment Histology Follow- | Recurrence
(Years) History Appearence Diagnosis (Max e (Years) up
m) {Month
s)
1 62 Right Male NAD smooth pink- Traumatic 18 5 Laser- Nodular 1-3-6 No
buccal colored non Fibroma assisted mass with
mucosa ulcerated surgical dense
sessile excision avascular
nodule, {980nm fibrous
asymptomat Diode stroma &
cfirm and Laser) atrophic
resilient epithelium.
2 54 Apex of Female NAD smooth pink- Traumatic 08 1 Laser- Nodular 1-3-6 No
the colored Fibroma assisted mass with
tongue nonulcerated surgical Dense
sessile excision avascular
nodule, {980nm | fibrous
asymptomati Diode stroma &
cfirm and Laser) | atrophic
rubbery epithelium.
3 78 Left Female NAD smooth pink: Traumatic 15 3 Laser- Nodular 1-36 No
lowerlip colored Fibroma assisted mass with
nonulcerated surgical Dense
sessile excision avascular
nodule, {980nm fibrous
asymptomati Diode stroma &
cfirmand Laser) atrophic
resilient epithelium
4 73 Alveolar Male Type | multiple Fibrous 2 2 Laser: Keratinized 136 No
mucosa Diabetes | inflammatory Epulis assisted | epithelium
Upper , painless, surgical overlying
frontal hyperplastic, excision | fibrous
teeth smooth- {980nm | connective
surfaced, Diode tissue with
red-colored, Laser) infiltration of
slow-growing inflammatory
lesions, with cells and
spontaneous capillars
bleeding,
soft
consistency

CASE SERIES

Case 1

A 62-year-old male patient came to the office with a complaint of an esthetically unpleasing and slow-growing
soft tissue swelling in his buccal area for 5 years. He also reported difficulty while chewing. No significant systemic
diseases and allergies were evidenced. Intraoral examination revealed a smooth pink-colored sessile nodule,
approximately 1,8 cm in diameter, painless and asymptomatic along the bite line of the right buccal mucosa. No
ulcerations were present on the surface. Its consistency was firm and resilient. After the clinical examination, the
diagnostic suspicion was traumatic fibroma. Differential diagnosis included pyogenic granuloma, peripheral giant cell
granuloma, central giant cell granuloma, and peripheral ossifying fibroma. Following a small amount of local anesthesia
(LA) (3% mepivacaine), an excisional biopsy was applied by DL treatment with a 320 pm fiber tip, 980 nm wavelength,
and 2W output power CW mode in contact mode. The lesion was excised completely through a circumferential incision
with no or minimal bleeding. No suture was performed.

Post-operative instructions, including oral analgesics prescription as needed, were provided. Antibiotics were
not prescribed. Malignancy and other possibilities were excluded, as histological examination revealed a nodular mass
with dense avascular fibrous stroma and overlying atrophic epithelium, thereby confirming the initial clinical diagnosis
of traumatic fibroma. Clinical follow-up was performed at 1, 3, and 6 months. Recall visits showed complete tissue healing
without any discomfort. No recurrence was detected at 6 months (Fig. 1).
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g
Fig. 1. Intraoral clinical view of the lesion at baseline (a-b-c). Intraoperative view, surgical removal of the lesion via

980nm DL (d-e). Immediate postoperative view (f). Follow up at 90 days showing complete healing with no scars (g).

Case 2

A 54-year-old female patient was sent to our clinic complaining of a painless and aesthetically unappealing round
mass on her tongue for 1 year. The lesion was reported to have a gradual onset. Medical history was negative for systemic
diseases and allergies. Intraoral assessment revealed a smooth and not ulcerated pink-colored nodule, approximately 0.8
cm in diameter, with a sessile base, painless, and asymptomatic, localized on the tip of the tongue. Its consistency was
firm and rubbery. In light of this, clinical diagnostic suspicion was traumatic fibroma. Pyogenic granuloma, peripheral
giant cell granuloma, central giant cell granuloma, and peripheral ossifying fibroma were considered in the differential
diagnosis. Low quantity of LA (3% mepivacaine) was used, and a circumferential incision was made to remove the lesion
entirely from the tongue mucosa by means of DL with a 320 um fiber tip, 980 nm wavelength, and 2W output power CW
mode in contact mode. No suture was needed, and minimal bleeding was observed. Post-operative instructions, including
oral analgesics prescription as needed, were provided. Antibiotics were not prescribed.

Histopathological findings showed a nodular mass composed of dense collagen bundles with wavy and spindle-
shaped fibroblasts. Atrophy of the rete ridges due to connective tissue proliferation was observed in the overlying stratified
squamous epithelium, thereby confirming the initial clinical diagnosis of traumatic fibroma. Clinical follow-up was
performed at 1, 3, and 6 months. Complete tissue healing without any postoperative complications or recurrence was
shown over the observational period (Fig. 2).
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Fig. 2. Intraoral clinical view of the lesion at baseline (a). Intraoperative view, surgical removal of the lesion via 980nm
DL (b-c). Immediate postoperative view (d). Follow up at 30 days (e) and 90 days (f) showing complete healing without
scars or recurrence.

Case 3

A 78-year-old female patient came to our attention with a complaint of a soft tissue lesion on her labial mucosa
for 3 years. Medical history evidenced no significant systemic diseases or allergies. Intraoral examination revealed a
smooth pink-colored non-ulcerated sessile nodule, approximately 1.5 cm in diameter. Soft-tissue swelling was painless
and asymptomatic, localized to the labial mucosa of the left lower lip, firm in consistency, and of gradual onset. After the
clinical examination, the diagnostic suspicion was traumatic fibroma. Differential diagnosis involved other lesions such
as pyogenic granuloma, peripheral giant cell granuloma, central giant cell granuloma, and peripheral ossifying fibroma
The use of LA (3% mepivacaine) was minimal, and excisional biopsy with a circumferential incision was performed by
means of DL treatment with 320 um fiber tip, 980 nm wavelength, and 2W output power, CW mode in contact mode.
Post-operative instructions, including oral analgesics prescription as needed, were provided. The use of antibiotics was
not necessary.

Histopathological results showed a dense avascular fibrous stroma and atrophic epithelium, demonstrating that
the lesion was a traumatic fibroma as suspected clinically. Clinical follow-up was performed at 1, 3, and 6 months. The
post-operative period was uneventful, and recall appointments showed complete tissue healing with normal gingival color
and absence of recurrence (Fig. 3).
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Fig. 3. Intraoral clinical view of the lesion at baseline (a-b). Intraoperative view, surgical removal of the lesion via 980nm
DL (c-d). Immediate postoperative view (e-f). Follow up at 30 days (g-h) and 90 days (i-l) showing complete healing
without scars or recurrence.

Case 4

A 73-year-old diabetic male patient was referred for surgical and periodontal consultation. His main complaint
was swelling, pain, and spontaneous bleeding on his periodontal tissue. Halitosis, trouble eating and difficulty chewing
were also reported by the patient. No allergies were evidenced. Clinical examination revealed multiple inflammatory
hyperplastic, smooth-surfaced, red-colored, slow-growing lesions on the buccal alveolar mucosa of theupper frontal teeth.
The most extensive lesion measured approximately 2 cm in diameter. The gingival overgrowths were soft in consistency.
A significant amount of plaque and calculus, as well as spontaneous bleeding and advanced periodontitis with tooth
mobility, were observed. Severe bone loss due to periodontitis was detected following radiographic examination via
Computed Tomography. Other types of bone involvement were excluded.

Based on the clinical data, the diagnostic suspicion was fibrous epulis, peripheral giant cell granuloma, fibroma,
peripheral odontogenic fibroma, fibrosarcoma, and squamous cell carcinoma. All plaque and calculus deposits were
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removed to decontaminate the oral cavity and surgical field. Subsequently, under LA (3% mepivacaine), all remaining
upper teeth were extracted, and an excisional biopsy of multiple lesions was performed via DL using a 320 um fiber tip,
980 nm wavelength, and 2W output power, in CW mode in contact mode. No sutures were placed, and minimal bleeding
was observed. Post-operative instructions, including the prescription of oral analgesics, were provided. Antibiotics were
not prescribed.

Histological examination revealed a keratinized epithelium overlying fibrous connective tissue, with infiltration
of inflammatory cells and capillaries, confirming the diagnosis of a fibrous epulis. Clinical follow-up was performed at
1, 3, and 6 months. The postoperative period was uneventful, and recall visits showed complete tissue healing, with
healthy gingival architecture and no recurrence (Fig. 4).

d e
Fig 4. Intraoral clinical view of the lesion at baseline (a). Radiographic view (b). Intraoperative view, surgical removal
of the lesion via 980nm DL (c-d).Immediate postoperative view (e). Follow up at 90 days (f) showing complete healing
without scars or recurrence.

DISCUSSION

This report presents the authors' clinical experience with DL (980 nm) for the surgical management of oral
proliferative lesions. Four cases with diagnoses of various benign lesions have been presented. All treated cases had no
significant systemic diseases or allergies, except for one patient with a positive diagnosis of diabetes. Based on the
obtained clinical results, it can be postulated that, when managing OSTLs, excision with 980nm DL is more convenient
than the author’s previous surgical experience with the scalpel, as confirmed by several reports (7, 31). The treatment
approach adopted in this case series has resulted in a simpler surgical procedure, with shorter chairside time, greater
intraoperative visibility, and better control of the incision. Clinical benefits also included the absence of bleeding, a
significantly reduced dose of LA, a decrease or absence of pain, edema (6, 7, 32), and inflammatory response (33) with a
high level of postoperative patient comfort (6). Thanks to the bactericidal effects of DL, no antibiotic prescriptions were
needed (34-35). The suture was avoided in all surgical procedures (6, 7, 36), and wound contraction and scarring were
minimal (29).

It is remarkable that controlled hemostasis mechanisms may be advantageous, especially for patients under
anticoagulant therapy (10) or affected by alterations in microcirculatory beds, such as Rendu-Osler-Weber syndrome (37).
Postoperative healing was excellent in all cases, and no recurrence was observed at 1-, 3-, and 6-month follow-up (7, 31,
38). DL treatment may also cause undesirable outcomes, such as thermal damage and necrosis. In that respect, some
authors reported histological thermal destruction around the laser beam incision in rat oral tissue, as determined by the
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diode laser in continuous-wave mode. The study found that output power may affect healing outcomes. Although long-
term histological effects on the tissue have not been reported, their investigation compared the outputs of 4W and 6W,
and the best healing results were observed at 4W due to minimal thermal damage; however, the incision was not
conventional (39).

With the constant evolution of dental technologies and procedures across different fields of dentistry (40-50),
DL in oral surgery has increasingly become a favorable, approachable treatment option in day-to-day practice (7, 10, 31).
Moreover, since DL minimizes the time required for surgical procedures, its use may be beneficial, especially for patients
with dental anxiety, pediatric patients, older patients with anxiety, and patients with special needs (51-57). For these
patient groups, oral prevention is of fundamental importance: the loss of teeth and the subsequent need for oral
rehabilitation would be far more difficult than usual.

Even in the field of prevention, lasers are fundamental, for their decontaminating and bactericidal action.
However, where it is not sufficient, always in the categories of more fragile patients mentioned above, the evolution of
prosthetic technologies (mostly mobile) have allowed for improved comfort and acceptance, for example by supporting
the craniosacral breathing of each individual (58), combined with its correct design using also new technologies and
adequate instructions on how to wear them (59-62). Thanks to its versatility and numerous advantages, the diode laser is
a fundamental tool for improving outcomes in oral surgery.

CONCLUSIONS

The 980nm DL represents a safe, fast, easy-to-use, reliable, and achievable option for removing OSTLs, offering
unique advantages over traditional methods. Its ability to coagulate tissue during procedures minimizes bleeding,
promoting a clearer surgical field and potentially reducing complications. This is especially beneficial for patients on
blood thinners or with a history of excessive bleeding. Additionally, the laser boasts impressive speed and efficiency.
Precise tissue ablation can lead to shorter procedure times, benefiting both the surgeon's workflow and the patient's
experience by minimizing time under anesthesia. The user-friendly technology and ergonomic design further enhance the
surgeon's comfort and may improve surgical precision. However, further high-quality research is crucial to establish its
long-term benefits and optimal applications in oral surgery.

Future studies should focus on analyzing cost-effectiveness relative to traditional methods and on developing
standardized protocols for various procedures to ensure optimal results and wider adoption. By addressing these research
areas, the field can refine the use of DL across various clinical scenarios, potentially revolutionizing the practice of oral
surgery and ultimately improving patient outcomes and procedures.
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ABSTRACT

The use of antibiotics to prevent bacterial infections in dental implants is a conventional practice in dentistry.
The absence of infections can affect treatment success or failure, not only during implant placement but also when treating
possible injuries. Prophylactic antibiotics have been used during dental procedures to prevent potential infections. Thus,
the purpose of this study was to answer how to prescribe correctly, what the possible causes of implant failure are, and
when to medicate. The results demonstrated that the influence of antibiotics on the success of implant placement in
patients who are not at risk remains questionable, and studies based on scientific evidence with specific data are needed
on the use of antibiotics in relation to the preoperative and/or postoperative period. Therefore, it is possible to conclude
that it depends on the professional's decision to prescribe correctly, on an individual basis, according to each patient's
needs and whether the prescription is truly necessary. No strong consensus supports or contraindicates antibiotic
prophylaxis.

KEYWORDS: antibiotic prophylaxis, dental implants, oral infections, dental implant failure
INTRODUCTION

The World Health Organization (WHO) defines medicine as a pharmaceutical product that aims to restore or
maintain health (1); it is a fundamental part of care. Therefore, paying attention to whether a prescription is needed, the
correct prescription, the correct dose, the schedule, and good medication storage is necessary. However, difficulties such
as self-medication and irrational use of drugs can have consequences for well-being, affecting the user's general health
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Antibiotics are chemical substances that prevent or destroy bacterial multiplication and are used to prevent or
treat infections caused by these microorganisms (3). However, their disorderly use, without guidance or without
completing the proposed treatment, can increase bacterial resistance, making the drug ineffective in subsequent use and
making infections more difficult to treat, thereby increasing the risk of spreading the disease. Therefore, better medical
care is needed, including assessing the need to prescribe antibiotics through pharmaceutical surveillance, providing
guidance to patients on care, warning them of possible consequences, and assessing whether the prescription is appropriate
and accurate (4).

Although there are different therapeutic options, infected implants are usually removed if an infection is
established (5-7). Both patients and professionals tolerate complications and failures in implant dentistry poorly. For this
reason, several strategies to prevent infection and implant failure in healthy individuals, such as antiseptic mouthwashes
for oral treatments and antibiotics, have been used and studied (7-9).

Antibiotic prophylaxis in oral and dental surgery is generally recommended for patients at risk of infective
endocarditis, patients with reduced host response, and when surgery is performed on infected sites (10-12). However,
evidence on antimicrobial protocols to prevent implant failure or infection in healthy individuals is limited. Even though
there are some published articles (13-15) with different antibiotic regimens/posology to prevent dental implant failure or
postoperative infection, their results remain inconclusive. Moreover, this medication (antibiotics) can be used in
implantology in a prophylaxis regimen (16) and/or anti-infective therapy (17,18).

There is considerable controversy over the use of antibiotics in implantology: some argue that antibiotics reduce
the failure rate of implant placement, while others contend that these benefits have not yet been proven and that this
practice contributes to the emergence of antibiotic-resistant bacteria (13). Thus, this review aimed to assess current
scientific knowledge on the use of antibiotics in implantology, including their application, necessity, and usefulness.

MATERIALS AND METHODS

A literature search was conducted using four databases: PubMed/MEDLINE, BVS, Scielo, and Google Scholar.
Articles in Portuguese and English were considered. The terms used were: “antibiotic”, “prophylaxis”, and “implant
dentistry”/“dental implant”/“implantology”. Two authors (FSB and CKQ) screened the studies for inclusion; in case of
disagreement, the tie-break was performed by a third author (RF).

The inclusion criteria for the articles were limited to those that reported scientific relevance from 2013 to 2023
and adequately described the potential beneficial and/or harmful effects of antibiotic prophylaxis before dental implant
placement. The exclusion criteria were the absence of a drug description, inadequate reporting of details (such as posology
and the drug used), systematic or narrative reviews, case reports, and patients taking any other medication at the time of

implant placement.
RESULTS

A total of 382 articles were found. Therefore, many of them were duplicated or lacked information. After
evaluating the full-text articles, six were included to guide this review (Fig. 1).

Prophylactic use of antibiotics began in the 1940s to control postoperative infections in oral surgery. From then
on, the prophylactic use of antibiotics began to follow well-defined principles based on Burke's 1961 studies (19). The
first antibiotic prophylaxis protocol in dental implant surgeries was recommended by Adell et al. (20); the authors
recommended the use of one gram (1g) of penicillin administered one hour before the procedure, followed by 1g of the
same antimicrobial every 8 hours for 10 days. It is understood that antibiotics are substances that eliminate or prevent
bacterial multiplication. These can be organized into 3 groups in which pharmacokinetics optimizes pharmacodynamics:
concentration-dependent (where the maximum concentration exceeds the minimum inhibitory concentration), time-
dependent (the administration interval and the concentration exceeds the minimum inhibitory concentration), and
exposure-dependent (the amount of the drug in relation to the minimum inhibitory concentration) (21).

In all included studies, the first-choice antibiotic corresponded to the penicillin family. The most frequently
prescribed first-choice antibiotic was Amoxicillin (22, 23), followed by Amoxicillin with Clavulanic acid (24). The reason
for this choice may be its established evidence in preventing dental implant failures (25). Other reasons include better
cellular adhesion, good absorption, good bioavailability, and a broader bactericidal effect on the oral microflora (12).
Amoxicillin with clavulanate did not provide benefits compared with amoxicillin alone.
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Fig. 1. Flowchart for selection and inclusion of articles.

Several antibiotics are considered second-line prophylaxis agents, especially important when Amoxicillin is
contraindicated due to penicillin allergy. Of this group, which also includes Cephalexin, Cefadroxil, Azithromycin, and
Clarithromycin, Clindamycin is the most frequently used alternative (26).

Research has shown that a lack of awareness of antibiotic use principles and the resulting development of
resistance are prevalent across populations. For instance, a study conducted in Saudi Arabia found that 28% of surveyed
parents were unaware of the dangers of antibiotic misuse, underscoring the need for widespread educational initiatives on
proper antibiotic use and the consequences of resistance (27). Similarly, a survey in Mongolia highlighted the availability
of antibiotics without prescriptions, raising concerns about their misuse and the subsequent emergence of antimicrobial
resistance (28). The unrestricted access allows individuals to self-medicate, often resulting in inappropriate use that
exacerbates resistance issues (28).

Furthermore, the patterns of antibiotic misuse extend to various demographics, including university students.
Studies have shown that students often hold misconceptions about antibiotics, treating them as anti-inflammatory agents
rather than recognizing their specific antibacterial roles (29). Misuse behaviors, such as keeping leftover antibiotics at
home, further fuel the problem, creating a cycle of misuse that drives resistance (30). Effective interventions, including
better training for healthcare providers and targeted public health campaigns, have been identified as essential steps in
addressing these issues. Another major factor contributing to antibiotic misuse is socioeconomic status; lower-income
individuals are often less informed about antibiotics and might self-medicate due to inadequate access to healthcare (31).
In some emerging economies, the misuse of antibiotics has been reported as high, with estimates indicating that up to
66% of antibiotic use is non-prescribed (32). Such self-medication practices inherently contribute to the development and
spread of resistant bacteria, which can lead to more complex treatment scenarios in both clinical and community settings
(32). The disorderly use of antibiotics, without guidance or without completing the proposed treatment, can lead to
increased bacterial resistance, making the drug ineffective in subsequent use and making infections more difficult to treat,
thereby increasing the risk of the disease spreading. Despite high implant success rates (33-38), failures can occur for
many reasons (39) and can be classified as early failures (before prosthetic restoration) or late failures (after prosthetic
rehabilitation) (40).
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Self-medication is a common practice and is defined as the act of taking medication on one's own without medical
advice, where the patient chooses the drug they will consume, often as a solution for immediate relief of many symptoms.
However, many patients, without proper guidance, use it in combination with other medications, canceling out or
enhancing the effect and even masking a possible more serious disease, as it provides momentary relief of symptoms (41).

Bacterial contamination during implant insertion may be a cause of infection and early implant failure (15,42,43).
In one of the first clinical studies published by Gynther et al. (44), treatments performed with dental implants were
compared in patients who received implant surgery with and without antibiotic prophylaxis. A meta-analysis found
significant statistical evidence in favor of prophylactic antibiotics for patients receiving osseointegrated implants (13, 14,
16, 45, 46). Otherwise, many authors question the real benefit of using antibiotics in implant surgeries in healthy patients
(13, 44, 47-49).

DISCUSSION

The present study aimed to evaluate the use of antibiotic prophylaxis before dental implant surgery to reduce
failure rates, whether this practice can cause adverse reactions, and whether the risk should be taken seriously. The
principles of surgical prophylaxis indicate that prolonged antibiotic use does not provide additional protection for the
patient and may, on the contrary, increase the frequency of adverse reactions, thereby promoting the selection of resistant
bacterial species (50).

Bacterial resistance is a major obstacle to public health because, in addition to causing serious infections (4), due
to its indiscriminate use, it makes it challenging to treat several diseases, given that some microorganisms that cause
infections are resistant to many antibiotics, increasing the chances of infection development and decreasing the
effectiveness of being destructive to drugs. For Cruz et al. (51), self-medication can mask the diagnosis in the initial phase
of a disease, increasing the time the patient is exposed to the agent and leading to dependence and, consequently,
resistance, without the desired effect on a future infection.

Dental professionals have shown a tendency to overprescribe antibiotics. Approximately 10% of total antibiotic
consumption is in the dental field, and a large part of this was for prophylaxis (52). A survey study showed that only 39%
of dentists followed the American Heart Association's antibiotic prophylaxis guidelines (53); another study showed that
88% of dentists prescribed the recommended first-line dosage (2 grams of Amoxicillin with Clavulanic acid, 1 hour before
the procedure), which seems to demonstrate an improvement in the criterion (26). However, there appears to be great
variability in results in these types of studies. Abukaraki et al. (54) found that 49.4% of dentists prescribed antibiotics as
prophylaxis in all dental implant placement surgeries, regardless of the patient's medical or dental condition. The correct
prophylactic dosage is important to prevent complications and loss; however, excessive dosage can negatively affect bone
formation around implants (46).

Antibiotic prophylaxis aims to achieve high plasma concentrations of antibiotics during surgery and for a few
hours after incision closure. For this to occur, a high dose of antibiotic must be administered, never lower than the dose
used as therapy (55).

The first antibiotic prophylaxis protocols consisted of a preoperative dose and continued for up to 10 days after
surgery. Currently, it is not recommended that antibiotic prophylaxis be extended beyond three days after surgery, as there
is no evidence that it provides additional protection or benefit (16). The study by Kashani et al. (56) compared a regimen
of one dose given 1 hour before surgery with another given after surgery on the same day, and with two daily doses for 7
days. The first dose administered one hour before surgery showed no statistically significant difference between the groups
in implant failure. The authors concluded that there was no advantage in using prolonged prophylaxis protocols. In peri-
implantitis (57, 58), for the treatment of peri-implant infections, some authors consider systemic antibiotics important in
cases with peri-implant pockets deeper than 5 mm, as local antiseptics have no effect at the bottom of the pocket (59).

In a review by Ahmad et al. (13), a balanced division was reported between articles advocating antibiotic
prophylaxis in implant placement and those rejecting it. The difference in implant success rates between implants placed
with antibiotic prophylaxis (8783 out of 9101, 96.5%) and those without antibiotics (2125 out of 2305, 92%) was not
statistically significant. However, greater success was observed in the group with antibiotics.

In a meta-analysis (16), four randomized clinical trials were included to compare the short-term success of
implants placed with and without antibiotic prophylaxis. A total of 1007 patients participated in the four trials, and a
higher, statistically significant number of patients with failed implants were observed in the group without antibiotics than
in the group that received prophylaxis. The authors estimated that antibiotic prophylaxis was necessary for implant
placement in 33 patients to prevent implant failure; they also suggested administering a single 2-g dose of Amoxicillin
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before the surgical procedure (15, 16). In addition, only two mild adverse reactions were reported across the four included
studies: one in a patient receiving antibiotics and another in the placebo group. According to the authors, these results
suggest that the antibiotic regimens studied do not have a major negative impact on patients' well-being, meaning that for
healthy patients, the benefits of short-term antibiotic use outweigh the risks. Once 2 grams have been used preoperatively,
the need for antibiotics after dental implant surgery may vary by case; in general, it is not necessary for simple procedures.
In more complex surgeries, preoperative and postoperative use may be indispensable, and it is essential to treat infections
and potential injuries that may occur before, during, or after the procedure. A study evaluated 2 grams of Amoxicillin
preoperatively versus placebo and concluded that this therapy reduced dental implant failures (16). Ata-Ali (45) concluded
that scientific evidence supports antibiotic prophylaxis for patients receiving dental implants, as this treatment
significantly reduces implant loss.

New ways to prevent implant failure caused by an infectious etiology have been studied. A study studied
modifying the implant’s titanium surface to increase the load of an antibiotic (Cephalothin) in a biomimetic
hydroxyapatite coating to prevent local peri-implant infections. However, these methods still require further assessment
to verify their safety and efficacy (60).

Considering the composition of the peri-implant microbiological flora in cases of infection and failure (3), the
combination of Amoxicillin and Clavulanate appeared to be the antibiotic of choice for preventing and treating infectious
pathologies in implantology. It is essential to highlight that Amoxicillin with Clavulanate did not provide benefits
compared to Amoxicillin alone. In cases of penicillin allergy, the second most commonly selected option was
Clindamycin, which, despite its narrower pharmacological spectrum of action, showed no significant difference in clinical
efficacy compared with the combination of Amoxicillin and Clavulanate.

Different types of antibiotics also have different mechanisms of action. Vancomycin, a glycopeptide, is
bacteriostatic and inhibits bacterial cell wall synthesis by binding to cell wall precursor units. Lipopeptides have a single
representative, Daptomycin, which has concentration-dependent bactericidal activity and acts by depolarizing bacterial
cell membranes, causing loss of membrane potential and subsequent cell death. Oxazolidinones are bacteriostatic agents
and act by blocking the synthesis of bacterial proteins. Many mechanisms of action are known and scientifically proven;
however, within antibiotic classes, they may differ (61). Aminoglycoside antibiotics have a bactericidal profile and
concentration-dependent pharmacodynamics. They also inhibit bacterial protein synthesis. Fluoroquinolones have high
antimicrobial coverage and bactericidal agents that target and inhibit DNA synthesis by inhibiting DNA gyrase in Gram-
negative bacteria and topoisomerase IV in Gram-positive bacteria. This class has concentration-dependent
pharmacodynamics (61).

In “simple” cases, antibiotic prophylaxis has not demonstrated a beneficial effect (62); otherwise, in complex
cases, the beneficial effect of antibiotic prophylaxis cannot be excluded (63). Lee et al. (64) reported that there was no
specific protocol for antibiotic regimens, but recognized the need to prescribe them according to each patient's needs.
Unfortunately, there is still no worldwide consensus among professionals on the use and indications for antibiotics to
prevent postoperative complications or infections in surgeries on healthy patients under normal circumstances (46, 62-
65). Furthermore, it remains unclear whether the adjunctive use of postoperative antibiotics is beneficial after a single
preoperative dose (15,62). Therefore, the widespread use of preoperative antibiotics to prevent such an infrequent
complication remains controversial.

Currently, a systematic meta-analysis (66) concluded that the routine use of prophylactic antibiotics to prevent
infection during dental implant placement was not sufficiently effective. Clear clinical assessment pathways, such as those
used for medical conditions, based on patients’ age, dental and physical risk factors, and modifiable health determinants
(e.g., smoking), are required to prevent unnecessary antibiotic use. Moreover, the authors concluded that antibiotic
prophylaxis during implant placement procedures likely provides only a small benefit and should be avoided in most
cases, especially given the unabated growth of antibiotic-resistant bacteria.

The recommended prophylactic regimen is a single preoperative dose or a short course, not exceeding three days
after surgery, as there is no evidence of worse results when compared with long-term regimens. Regarding the latter,
short-term regimens with high doses of antibiotics reduce the risk of adverse drug reactions and the selection of antibiotic-
resistant organisms, which are currently among the greatest concerns in the medical community. Therefore, it is essential
to conduct more studies based on scientific evidence to warn about the consequences of inappropriate antibiotic
prescriptions and drug interactions, and to develop new measures to combat resistant strains.

CONCLUSIONS
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The indiscriminate use of antibiotics is a serious concern worldwide because they may be dispensed or misused.
It can lead to increased bacterial resistance and potential pathologies, but with a correct and rational approach to
prescription and guidance, it can directly assist the progress of drug action. Antibiotic prophylaxis prevents the onset of
infection and subsequent implant loss; therefore, other factors, such as prolonged surgery and trauma to the patient's
tissues, are associated with a higher likelihood of postoperative complications. Thus, based on the scientific literature,
there is insufficient evidence to support antibiotic prophylaxis prior to dental implant placement; moreover, no strong
study has shown that prophylaxis reduces complication rates after implant placement. Then, the use of antibiotic
prophylaxis should be carefully considered.
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"If you're not sure where you are going,
you're liable to end up somewhere else."
Mager, 1997. (1)

Dear Editor,

It has long been recognized that goal setting is an important skill that students, in particular, can benefit from,
regardless of age or academic level. Research indicates that goal setting positively impacts students of all ages and grades,
helping them navigate their academic journeys and personal growth. By defining clear, achievable objectives, students
can enhance their performance and develop essential skills for their future career success (2-5).

In the United States, medical school curricula integrate classroom academic teaching, clinical training,
longitudinal professional development, and identity formation to prepare students to enter the healthcare workforce as
residents. Neurolinguistic programming coaching is a well-recognized approach used by educators to help young learners
achieve their personal and professional goals and meet their targets (6).

Objective-setting abilities are among the main topics covered in the field of coaching, along with functional
communication and time management skills. New educational cognitive strategies have permeated clinical education in
recent years, and academic coaching has become a popular alternative for individualized learning and performance
enhancement (7).

Academic coaching is thought to motivate trainee introspection and increase clinical competency. A coach
provides immediate corrective feedback that the student and junior doctor integrate into their practice (8). It is particularly
illustrative of the coaching method that a coach's feedback doesn’t directly answer any of the trainee’s questions, but
instead promotes target-oriented self-analysis (9, 10).

Coaching focuses on how to learn, rather than what to learn, unlike tutoring. Goal setting through coaching
involves establishing specific, measurable objectives that guide academic and personal development. It helps focus efforts
and find direction, stay motivated, and track progress, ultimately leading to improved performance (11).

By breaking larger goals into smaller steps, students learn to organize their tasks efficiently. so as to balance
academic duties with extracurricular activities and personal interests. Setting and achieving smaller, manageable goals
provides positive reinforcement, encourages aiming for larger goals, and fuels motivation.
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Establishing objectives and sub-objectives requires discipline and encourages reflection, fostering deeper
understanding and self-awareness, which are crucial for personal development and for future, informed, mindful
professional decisions.

A useful and effective way to set goals is to use the SMART criteria framework. This technique helps create
clear, practical, realistic, and feasible plans, making their achievement much easier. SMART is an acronym that provides
a well-conceived, easily usable framework for defining targets and monitoring progress (12).

This acronym reminds indeed that well outlined objectives must be specific, very clearly detailed, broken in sub-
goals, preferably in written form and absolutely far from being approximate and generic; measurable, so that a regular
tracking of progress can be made, by established tangible criteria, in order to adjust plans along the way, if and whenever
needed; achievable, realistic, feasable, appropriate to personal aptitudes, and also action oriented, set to state the single
actions required to allow their achievement; relevant, aligned with broader personal aspirations, life ambitions and desired
academic and professional accomplishments; time-bound, with a clearly set and written deadline, in light of the awareness
that a goal without a deadline remains a dream.

Goal setting is an extremely useful tool, positively influencing personal growth, motivation, time management,
and self-commitment: fundamental contents of a valuable baggage for a bright professional future.
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