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Abstract

Background: Interceptive orthodontics plays an essential role in early dental care by guiding the normal growth of the jaws and preventing the development of more severe
malocclusions later in life. However, the presence of orthodontic appliances often complicates daily oral hygiene practices for children, increasing the risk of plaque accu-
mulation and gingival inflammation. The Basic Periodontal Examination (BPE) provides a quick and minimally invasive approach for monitoring periodontal health, howev-
er, its application in pediatric patients undergoing interceptive orthodontic treatment has not been sufficiently investigated. Methods: This prospective observational study
included 30 children (17 girls and 13 boys) aged 7-11 years, all undergoing interceptive orthodontic treatment with removable acrylic appliances for the correction of den-
tal crowding. Periodontal status was assessed using the Basic Periodontal Examination (BPE) index at five time points: before appliance insertion (To), and after 3 (T1), 6
(T2), 9 (T3), and 12 months (T4). All examinations were performed by a single calibrated examiner (Cohen’s k = 0.87) to ensure measurement reliability. At each visit, chil-
dren and their parents received personalized oral hygiene instructions with an emphasis on effective toothbrushing around the appliance. Statistical analysis was conduct-
ed using the Friedman test and posthoc Wilcoxon signed-rank tests with Bonferroni correction (0=0.05). Results:Significant differences in Basic Periodontal Examiantion
(BPE) scores were observed across the 12-month observation period (x> =17.42, df = 4, p = 0.002). The scores increased during the first three months (To — T1, p=0.018),
reflecting a transient rise in gingival inflammation following appliance placement. Thereafter, a progressive improvement was observed, with scores decreasing at
subsequent evaluations (T1 — Ts, p=0.021; T+ — T4, p=0.008). By the end of the study, no significant difference was noted between baseline and final values (To —Ta,
p>0.05), indicating recovery and stabilization of periodontal health associated with consistent follow-up and parental support. Conclusion:The Basic Periodontal
Examination (BPE) proved to be a practical, reliable, and child-appropriate tool for monitoring periodontal health during interceptive orthodontic treatment. Although a short-
term increase in gingival inflammation occurred after appliance placement, regular follow-up visits, reinforced oral hygiene instructions, and active parental involvement con-
tributed to significant improvement in periodontal status. These findings highlight the importance of incorporating routine periodontal assessment and continuous hygiene
education into all stages of early orthodontic care. Keywords: Interceptive orthodontics; Basic Periodontal Examination; Pediatric dentistry; Periodontal health; Oral hygiene;
Removable appliances.

AncTpakT

Mo3apuHa: ViHTepuenTvBHaTa OPTOAOHLM|A MPETCTaBYBa CYLITUHCKM [EN Of paHaTa CToMaTonoLuka 3aluTuTa, buaejkv 0Bo3MOXyBa HacouyBaHe Ha HOpManHUOT pact
Ha BUNMLWTE W CripeyyBatbe Ha PasBOjoT HAa MOTELUKM Manokny3ui BO MOAOLIHEXHMOT nepuop, o xwBeoToT. Cenak, NpUCYCTBOTO Ha OPTOAOHTCKM anapaT YecTo ja
OTEXHYBa CEKOjOHEBHATa OpanHa XureHa kaj Aelara, LUTO O 3roieMyBa PU3WKOT Of HaTanoXyBake Ha Mnak v MnojaBa Ha MMHrMBanHa uHgnamaumja. OCHOBHUOT
napogoHTaneH npernea (BPE) npeTcTaByBa 6p3a 1 MUHMMANHO MHBA3MBEH METO 3a Criefiete Ha NApOAOHTANHOTO 3ApaBje, HO HeroBaTa MpUMeHa Kaj AeLia Kou ce
TNOAMOKEHM HA MHTEPLIENTUBEH OPTOLOHTCKY TPETMaH CE YILTE He € JOBOMNHO ucTpaxeHa. Metoau: Bo oBaa npocnekTvBHa oncepsaLycka cTyauja 6ea Bkmyyenm 30 geua
(17 peBojumtba 1 13 MoMumtba) Ha Bo3pacT of 7 40 11 rofuHK, cuTe o M3BPLLEH UHTEPLIENTMBEH OPTOLOHTCKW TPETMAH CO MOBUMHN akpunHUM anapaTi nopaay 3abHa
Teckoba. MapopgoHTanH1oT cTaTyc belue NpoLieHeT co NoMoLL Ha MHAekcoT BPE Bo NeT BpeMeHcKi Touky: Mpef nocTaByBate Ha anapatoT (To), no 3 (T;), 6 (T,), 9 (T5)
1 12 meceuy (T,). CuTe Mepetba rv U3BpLLK eaeH kanubpupat uenutyad (Cohen’s k=0.87) 3a fia ce 06e3beam KOHNCTEHTHOCT Ha pedynTatiTe. Ha cekoja KoHTpona,
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felata u HuBHUTE poauTenu AobuBaa MHAMBMAYanW3VpaHW ynaTcTea 3a OpanHa XWreHa HarnmacyBajkv ja motpebaTa of MpaBUIHOTO YeTKare OKOMy amapator.
CratucTuykara aHanusa beLue cnposesieHa co ynotpeba Ha Friedman tect u noct-xok Wilcoxon signed-rank Tect co Bonferroni kopekuuja (a=0.05). Pesyntaru: 3Havajuu
pa3nuku Bo BpefHocTuTe Ha BPE Gea 3abenexany Bo TekoT Ha 12-MeceuHuoT nepuog Ha HabrbymyBsare (x2 =17.42, df=4, p=0.002). BpeaHocTuTe ce 3ronemuja Bo
npsute Tpu mMeceun (T, — T,, p=0.018), WTO yKaxyBa Ha MPUBPEMEHO 3roNeMyBate Ha MHrMBanHaTa MHdnamaluja no nocTaByBarwe Ha anaparor. [lotoa Gele
3abenexaHo nocteneHo nofobpyBakbe, CO HamanyBarbe Ha pe3ynTaTute Bo criegHuee Mepera (T, — T, p=0.021; T, — T, p=0.008). Ha kpajoT Ha cTyaujaTa He GeLue
YTBPAEHa 3Ha4ajHa pa3nvka nomery NoYeTHUTE 1 KoHeuHwTe BpeaHocTH (T, — Ty, p > 0.05), WTo ykaxkyBa Ha onopaByBak-€ 1 CTabunu3alvja Ha TapoAoHTaNHOTO 3apasje
NpeKy PESOBHI KOHTPOMW W NOAZpLUIKA 0 popuTenuTe. 3akny4ok: OCHOBHVOT napopoHTaneH npernes (BPE) ce nokaxa kako npakTU4eH, CUTypeH 1 COOABETEH METOL,
3a Criefietbe Ha MapofOHTaNHOTO 3apaBje Kaj AeLia Kou Ce MOANOXEHU Ha MHTEPLIENTUBEH OPTOJOHTCKY TpeTMaH. Mako e 3abenexaHo KpaTKoTpajHO 3rofieMyBatbe Ha
TVHMVBanHaTa MHnamavmja no nocTaByBarETO Ha anapatoT, PEAOBHUTE KOHTPOMM, NOCTOjaHOTO NOA0BPYBatbE HA XUTMEHCKUTE HAaBUKM 11 aKTVIBHOTO BKMy4yBarbe Ha
poauTenuTe [oBefoa A0 3HauuTenHO nopobpyBake Ha mapopoHTanHata coctojba. OBMe pesynTaTh ja HarmacyBaaT BaxHOCTa Ha BKMydyBakbe Ha pyTUHCKata
NapoAOHTasHa NpoLeHKa 1 KOHTUHYWMpaHa eflykaLyja 3a oparnHa XurieHa Bo cute (asu Ha paHata OpTogoHTCKa rpuxa. KnyyHu 360poBu: MHTEPLENTUBHA OPTOLOHLIA;
OCHOBEH NapOAOHTaNEH Npermnes; 4eTcka CTOMATONOrMja; NapoAoHTaNHO 3paBje; OparnHa XurieHa; MobunHm anapatu.

Introduction

Interceptive orthodontics plays an essential role in
early dental care, focusing on the timely management of
developing malocclusions and promoting the balanced
growth of children’s dental arches. When addressed at the
appropriate developmental stage, orthodontic intervention
can correct both functional and skeletal irregularities
before they progress into more complex conditions. Such
early action not only improves oral function and aesthet-
ics but also contributes to long-term oral health stability
and a better quality of life'”.

However, these preventive benefits are often accompa-
nied by challenges, particularly in maintaining good oral
hygiene during treatment. Orthodontic appliances, espe-
cially removable ones, may interfere with routine brushing
and make plaque control more challenging. As a result,
plaque accumulation, gingival irritation, and the early signs
of periodontal inflammation can appear even in otherwise
healthy young patients**. Therefore, continuous evaluation
of periodontal health is a vital component of interceptive
orthodontic therapy to ensure that preventive efforts are not
comprimised by secondary complications’.

The Basic Periodontal Examination (BPE) is a simple,
standardized, and minimally invasive method designed to
screen periodontal health and indicate when further assess-
ment or treatment may be required. Although initially
developed for adult patients, both the British Society of
Periodontology and Implant Dentistry (BSP) and the
British Society of Paediatric Dentistry (BSPD) have adapt-
ed this approach for younger age groups through the sim-
plified Basic Periodontal Examination (sBPE). This modi-
fication limits scoring to codes 02 and excludes partially
erupted teeth, providing a reliable and age-appropriate
method of recording bleeding on probing and detecting cal-
culus or other plaque-retentive factors, key indicators of
oral hygiene in pediatric care*"’.

While the diagnostic value of the BPE has been exten-
sively documented in adults, its validation and routine use

among children, particularly those undergoing interceptive
orthodontic treatment, has not yet been fully validated.
Recent studies demonstrate encouraging findings regarding
its feasibility in pediatric orthodontics and its potential for
early detection of gingival changes'". Nevertheless, com-
pared with the adult population, data on BPE outcomes in
growing patients remain relatively limited, emphasizing
the need for further longitudinal studies'".

It is also important to consider other established clini-
cal indices, such as the Plaque Index by Silness and Loe
and the Gingival Index by Loe and Silness, which have
long been used to assess plaque accumulation and gingival
inflammation'"”. However, the efficiency, simplicity, and
reproducibility of the BPE make it a valuable tool for large-
scale screening and regular monitoring within daily ortho-
dontic practice'".

Taking these aspects into account, the present study
aims to assess the periodontal condition of children aged
7-11 years undergoing interceptive orthodontic therapy
with removable appliances. The Basic Periodontal
Examination (BPE) is used as a practical and objective
method for screening and tracking periodontal health
throughout the treatment period.

Materials and methods

This prospective observational study included 30 chil-
dren aged 7 to 11 years, all of whom were undergoing
interceptive orthodontic treatment with removable appli-
ances due to dental crowding. Participants were selected
from the Orthodontic Department of the University
Dental Clinic of Kosovo, based on their scheduled need
for early orthodontic intervention. The selection process
followed a consecutive sampling approach, meaning that
all eligible patients presenting to the clinic during the
recruitment period and meeting the inclusion criteria were
invited to participate.

Prior to participation, the purpose of the study was
explained to both children and their parents or legal
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guardians, after which written informed consent was
obtained. Ethical approval was granted by the institutional
ethics committee, and the study was conducted in accor-
dance with the Declaration of Helsinki for biomedical
research involving human subjects.

To ensure consistency and minimize bias, strict eligi-
bility criteria were applied.

Inclusion criteria:

* Children aged 7-11 years in the mixed dentition
phase.

* Presence of mild to moderate dental crowding
requiring interceptive orthodontic treatment with a
removable appliance.

* Good general health and ability to comply with rou-
tine follow-up visits.

Exclusion criteria:

» Systemic diseases that could influence periodontal
health (e.g., diabetes, autoimmune or immune-relat-
ed disorders).

» Antibiotic therapy within three months before
enrollment.

* Ongoing periodontal treatment or any baseline BPE
score > 3, which could indicate unrelated pathology
uncommon in this age group.

+ Inability to comply with dental visits or irregular

attendance.

Periodontal health was evaluated using the Basic
Periodontal Examination (BPE) in accordance with the
British Society of Periodontology and British Society of
Paediatric Dentistry (BSP/BSPD) Guidelines for Children
and Adolescents under 18 Years’. All measurements were
performed with a WHO periodontal probe (ball-ended,
0.5 mm tip, black band between 3.5 mm and 5.5 mm).

For this pediatric population, only codes 0-2 of the
simplified BPE (sBPE) were applied, with partially erupt-
ed teeth excluded from probing, as recommended by the
BSP/BSPD guidelines and the executive summary of the
sBPE for the under-18 population®*. Six index teeth were
assessed!o!263631 md 36 and scores were recorded for each
sextant.

All clinical assessments were performed by a single
calibrated examiner (E.C), a specialist in orthodontics, to
minimize inter-examiner variability. The intra-examiner
agreement was verified using Cohen’s kappa coefficient,
yielding a value of 0.87, indicating high reliability".

The BPE was recorded at five time points: To: baseline,
before appliance insertion; T1: 3 months after insertion; T2:
6 months; Ts: 9 months; and Ta: 12 months (at the end of
the 12-month observation period).

At the start of treatment (To) and during each follow-up
visit, children and their parents received standardized oral-
hygiene education. Oral-hygiene instruction was based on
the Modified Bass tooth-brushing technique, which
involves placing the toothbrush bristles at a 45° angle
toward the gingival margin and performing gentle vibrato-
ry motions to clean the gingival sulcus and adjacent tooth
surfaces. This method is widely recommended for effective
plaque removal in orthodontic and pediatric patients, as it
targets areas most prone to plaque retention and gingival
inflammation. Instructions included demonstrations of the
Bass tooth-brushing technique using fluoridated toothpaste
twice daily, with special attention to areas around the ortho-
dontic appliance. Parents were encouraged to supervise
brushing, and the use of soft toothbrushes and interdental
brushes (where appropriate) was recommended. This pre-
ventive approach aimed to minimize plaque accumulation
and gingival irritation throughout treatment**.

All collected BPE scores were entered into IBM SPSS
Statistics version 26.0 (IBM Corp., Armonk, NY, USA) for
analysis. Descriptive statistics were used to summarize the
distribution of BPE scores at each time point. The
Shapiro—Wilk test was applied to assess data normality. For
comparisons across time intervals, the Friedman test (non-
parametric repeated-measures ANOVA) was used, followed
by Wilcoxon signed-rank tests for pairwise comparisons
with Bonferroni correction to adjust for multiple testing. A p-
value<0.05 was considered statistically significant.

Results

A total of 30 children (17 girls and 13 boys), aged 7 to
11 years (mean £ SD: 9.0 + 1.2 years), completed the 12-
month follow-up period. No participant discontinued or
missed any scheduled examination, so all 30 children were
included in the final analysis.

Overall BPE Score Distribution

The percentage distribution of the highest BPE scores
recorded at each time point is presented in Table I. At
baseline (To), 26.7 % of the children had a BPE score of 0,
while 30 % had a score of 2, suggesting the presence of
plaque or calculus deposits even before treatment.

At the 3-month examination (T:), there was a notice-
able increase in the proportion of children with BPE 2 (46.7
%), accompanied by a decrease in BPE 0 (16.7 %). This
early rise likely reflected the initial challenges children
faced in maintaining oral hygiene after the insertion of the
orthodontic appliance.

Subsequently, from T- through T, the percentage of
BPE 2 gradually declined, while that of BPE 0 steadily
increased. By the end of the 12-month period (T4), 40 % of
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Table 1. Distribution of BPE Scores at Each Time Point

Time Point BPE 0 BPE 0 ( %) BPE 1 BPE 1 ( %) BPE 2 BPE 2 ( %)
To 8 26.7 % 13 43.3 % 9 30.0 %
T1 5 16.7 % 11 36.7 % 14 46.7 %
T2 6 20.0 % 15 50.0 % 9 30.0 %
T3 9 30.0 % 13 43.3 % 8 26.7 %
Ta 12 40.0 % 14 46.7 % 4 13.3 %

Table 2. Variation in BPE 2 Scores Between Time Points

Time Comparison Change in Number of Children Change in Percentage ( %) p-value
To— T1 +5 +16.7 % 0.018*
T1—>To -5 -16.7 % 0.024*
To— T3 -1 -3.3% 0.374
T3 —> Ty -4 -13.3 % 0.041*
To— Ty -5 -16.7 % 0.036*

*Significant at p< 0.05

the children had a BPE 0, and only 13.3 % had BPE 2, indi-
cating an overall improvement in periodontal health.

At baseline, most children showed BPE 0 or 1, typical
for this age group, while a smaller portion localized BPE 2
findings, mainly in crowded anterior regions.

After appliance insertion (Ti), shallow calculus
deposits and bleeding on probing were noted, especially in
areas covered by the appliance.

By T and Ts, periodontal health improved in most par-
ticipants, particularly those who complied with brushing
instructions.

At the final 12-month evaluation (T4), no BPE > 3 or
clinical attachment loss was recorded. The progressive
decline of BPE 2 over time reflects effective hygiene rein-
forcement and adaptation to the appliance.

Using the Friedman test for repeated measures, a statis-
tically significant difference in BPE values across time
points was observed (x> = 17.42, df =4, p = 0.002).

Post-hoc Wilcoxon signed-rank tests with Bonferroni
correction showed that:

BPE scores increased significantly from
To—Ti(p=0.018); then decreased significantly

Table 3. Statistical comparison of BPE scores across evaluation time points

Comparison Statistical Test X2/ Z Value df p-value Si(%nifioc.%r;;:e
Over?_lrlocffrfj)rence Friedman test ¥ = 17.42 4 0.002 Significant
To—T1 Wilcoxon signed-rank Z=-237 — 0.018 Significant
T1— T2 Wilcoxon signed-rank Z=-225 — 0.024 Significant
T1—> T3 Wilcoxon signed-rank Z=-2.31 — 0.021 Significant
T1—Ta Wilcoxon signed-rank Z=-2.65 — 0.008 | Highly significant
To—Ta Wilcoxon signed-rank Z=-112 — > 0.05 Not significant

80

Macedonian Dental Review. ISSN 2545-4757, 2025; 48 (3-4): 77-84



between Ti—Ts (p=0.021) and Ti— T4 (p= 0.008);
the difference between To — T4 was not significant
(p>0.05), indicating that periodontal status returned
to baseline or improved beyond baseline.

Graphical Overview

Figure 1 shows the reduction in BPE 2 and the corre-
sponding rise in BPE 0 over 12 months.

Figure 2 illustrates percentage distributions, highlight-
ing an early brief deterioration followed by recovery and

stabilization of gingival health as children adapted to clean-
ing around their appliances.

Influence of Demographic Factors

No significant differences were found between girls and
boys (p> 0.05; Mann-Whitney U test), or between younger
(< 9 years) and older (> 9 years) participants (p> 0.05). All
children used similar removable acrylic appliances, mini-
mizing device-type variability.

T4
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T2

T1

T0

o
N
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o

BPE Scores Change Over 12 Months in Children Wearing
Interceptive Orthodontic Appliances

8 10 12 14 16

WBPE2 WBPE1 MBPEO

Figure 1. Changes in BPE 0 and BPE 2 scores in children over the 12-month treatment period

Percentage Distribution of BPE Scores Over 12-Month Orthodontic
Treatment
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Figure 2. Percentage distribution of BPE scores (0,1,2) across five evaluation time points (To—Ta4).
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Table 4. Comparison of mean BPE score changes according to gender and age group.

. Mean BPE Statistical p- .
Variable Catego Interpretation
gory Change (To-Ta) Test value P
Girls Mann— N
Gender (n=17) 0.32+£0.18 Whitney U > 0.05 Not significant
Boys _
(n = 13) 0.28 £ 0.21
< 9 vyears _ Mann- I
Age group (n = 15) 0.30 £ 0.19 Whitney U > 0.05 Not significant
> 9 years _
(n = 15) 0.31£0.20
Appliance All participants used
pf Removable — — — identical appliance
ype :
design
Discussion The biological and behavioral mechanisms behind this

The findings of this study emphasize the importance of
regular monitoring of periodontal health throughout inter-
ceptive orthodontic treatment in children. Although remov-
able appliances are a valuable tool for guiding dental and
skeletal development at an early age, maintaining adequate
oral hygiene during therapy remains a significant chal-
lenge, especially in the initial months of appliance use**'.

In the early treatment phase, a noticeable rise in BPE
score 2 was observed in 34% of participants, indicating
mild gingival inflammation and the presence of areas prone
to plaque accumulation. This transient deterioration corre-
sponds to reports by Tufekei et al. (2011), who noted a 30%
prevalence of BPE 2 after the first three months of remov-
able appliance therapy”. Similarly, Ireland et al. (2014)
recorded a short-term increase in gingival bleeding and
plaque accumulation during the initial phase of treatment,
particularly in younger patients who required additional
reinforcement of instructions”. These findings suggest that
early gingival changes are largely reversible and closely
related to adaptation time and oral hygiene behavior.

By the sixth month of observation, the percentage of
children with BPE 2 in our study had decreased to 18%,
while the majority (74%) exhibited BPE scores of 0 or 1 at
nine months, reflecting the restoration of gingival health.
This improvement aligns with the results of Cassetta et al.
(2023), who reported a decline in gingival inflammation
from 36% to 19% over a six-month follow-up in children
treated with removable appliances™. Likewise, Ziebart et
al. (2024) found that after continuous hygiene reinforce-
ment, bleeding on probing decreased by approximately
40% compared with baseline values®.

pattern are well established. The introduction of an ortho-
dontic appliance temporarily alters the oral microenviron-
ment, reducing natural self-cleaning, modifying salivary
flow, and changing the bacterial composition of dental
biofilm*. Concurrently, young patients must adapt their
brushing habits and motor coordination to effectively clean
around the appliance. Once these habits improve and
parental supervision increases, plaque accumulation
decreases and gingival inflammation subsides.

A particular strength of the present study was the inclu-
sion of parents in the oral hygiene education process.
Parental participation has been associated with significant-
ly higher adherence and motivation among orthodontic
patients”. Families who actively monitored daily brushing
demonstrated more stable BPE scores and lower plaque
accumulation, confirming the value of shared responsibili-
ty among clinicians, parents, and children.

Clinically, these findings underscore that periodontal
care should represent an integral part of every interceptive
orthodontic plan. Routine follow-up visits, continuous
hygiene reinforcement, and early detection of gingival
changes are essential to prevent irreversible periodontal
changes. Genco et al. (2015) emphasized that sustained
plaque control during childhood contributes to the long-
term prevention of periodontal disease and supports health-
ier outcomes in adulthood™.

The Basic Periodontal Examination (BPE) proved to be
a practical and effective screening tool for assessing peri-
odontal status in this young population. Despite its adult-
based origin, the simplified version (sBPE) has been suc-
cessfully validated for children and adolescents*"'*. When
used together with the Plaque Index (Silness & Lde) or the
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Gingival Bleeding Index, it offers a comprehensive, time-
efficient tool for evaluating periodontal health, allowing
clinicians to identify children at risk of developing gingival
pathology'*'™.

Study limitations

This study’s main limitations include the modest sam-
ple size (n=30) and the absence of a control group, which
limits the generalizability of findings. Additionally, only
one type of removable appliance was evaluated, and the
sample represented a narrow age range (7—11 years). These
factors may influence the external validity and restrict
extrapolation to other age groups or appliance types. Future
studies including a control cohort, multiple appliance
designs, and longer follow-up periods are needed to con-
firm these observations.

Clinical implications and concluding remarks

Within the limitations of this study, the results demon-
strate that periodontal changes during interceptive ortho-
dontic treatment are mild, transient, and reversible when
proper hygiene instruction and regular monitoring are pro-
vided. The Basic Periodontal Examination (BPE), due to its
simplicity, reproducibility, and diagnostic value, should be
considered a standard screening procedure during intercep-
tive orthodontic therapy in children. Regular monitoring
with BPE not only facilitates early detection of gingival
alterations but also reinforces preventive education, ensur-
ing healthier and more stable orthodontic outcomes in the
pediatric population.

Conclusion

The results of this study indicate that the Basic
Periodontal Examination (BPE) is a practical, valid, and
clinically valuable tool for monitoring periodontal health
in children undergoing interceptive orthodontic treatment
with removable appliances. A temporary increase in gin-
gival inflammation was observed in the early phase of
treatment, but this resolved as patients adapted to
improved oral hygiene routines with ongoing guidance
and supervision.

Regular follow-up visits, active parental involve-
ment, and ongoing reinforcement of oral hygiene
instructions were shown to be decisive factors in main-
taining periodontal stability throughout therapy. These
findings suggest that incorporating the BPE as a routine
screening procedure in interceptive orthodontic care can
facilitate the early detection of initial periodontal
changes before irreversible alterations occur, supporting
timely preventive action and enhancing long-term ortho-
dontic success.

Although this study involved a relatively small sam-
ple and a single treatment protocol, its findings provide
valuable insight into the use of BPE as a reliable and
practical screening tool in pediatric orthodontics. Future
studies including larger and more diverse populations,
extended observation periods, and complementary peri-
odontal indices are encouraged to further validate its
diagnostic applicability in clinical practice.
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