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They majorly affect submandibular salivary gland and seldom the Parotid.
current sialadenitis secondary to Stenson's duct obstruction by a salivary sto
periapical radiograph in diagnosis and determining location and dimensions of

s
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L INTRODUCTION

Major salivary glands submandibular, parotid and
sublingual are pivotal in the production and secretion of
saliva which is an essential for different functions like
moistening, digestion, mineralization, lubrication, and
mucosal protection. Sialolithiasis is a benign disorder ,
involving the formation of stones within the ducts of the
salivary glands.I" This leads to salivary stasis, glandular
swelling and potentially chronic infection.?! :

(a The most affected salivary gland is submandibular
'(.e?counling for 80% of sialolithiasis cases followed by
Parotid sialolithiasis which is usually rare, accounting for
6 %15 % of all salivary stone and around 2% are in the
sublingual and minor salivary glands.!’) v

¥
£
£l

Parotid sialolith affects about 1 % of the t
population, and it is more prevalent in middle-aged adults
between 30 and 60 years of age with men affected twice as
often as women. Intra-glandular parotid salivary stones
less common than intra-ductal stones.! Parotid stones
usually smaller than submandibular stones, 1
radiolucent until and unless calcified to 60 —70% calci

The actiology of salivary stone formation
elusive. Factors that cause sialolith formation
into two major groups.!!

» Anatomical factor altering saliva fo
to ductal stenosis or presences
secondary to infection '
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Comparison of LED therapy and low laser therapy in

post-periodontal healing .
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Abstract; Introduction: Dental caries remains a prevalent glob
billion people being affected worldwide, necessitating ¢
fluoride vamish (FV). This systematic review and meta-an

fluoride vamish in preventing dental caries by syn

trials (RCTs) and observational studies. This analysis will |
with evidence-based clinical knowledge, which will focus o
faced in dental practice. . E < e

.un_(;—l-._:: NISTORY Methods: Thirteen Randomized trials were ':_
- e — :ﬂuu@ngﬁlﬁmhimlmmw

Rocowod Saptember 18, 2023 obtained through the PICO “m'wh“ Effect
Ravisot. November 22, 2023 Random-cflects models. Medical
rormie ke fluoride vamish and dental caries were used for
A -

RMALITISANA e Results: Fluoride vamish reduced caries in
improvements were seen in younger children
of $4% was seen with quarterly applications
Discussion: Oulcomes suggest Nuoride vi
with high-risk populations. Higher
eflectiveness might be increased if st
Conclusion: The study outcomes st
measure against carics, hence supporting

public health.

1. INTRODUCTION

With the growing number of chronic discases affecting
the oral cavity worldwide, dental caries continues to affec
the population of all age groups [1]. The burden of carics
often highlighted more in the low- and middle-income
trics due to limited access to dental care, regardiess
gress observed in the ficld of preventive dentistry

* Address comrespondence 10 this author al the Depantment Pub
Dentistry, Teerthanker Mahaveer University, ) d. India.
drvikas.dentali tmu sc.in
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Abstract
Objectives: Temporomandibular joint disorders (TMDs) require precise imaging of both osseous and Similar articles

accurate diagnosis. Current diagnostic protocols often necessitate
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ate cone-beam computed tomography (CBCT) and magnetic resonance imaging (MRI) scans,
patient burden. This study aimed to develop and validate the Sivan

t, complexty, and pa
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D ( etric Imaging Protocol, a novel post-processing technique designed to enable MeSH terms
high-re n visualization of the temporomandibular joint (TM)) disc. retrodiscal
U d g $e0ous structures using a single CBCT data set Related information
Methods: This retrospective study analyzed anonymized CBCT volumes from 42 patients diagnosed
ITMD. The data sets were proces 1 using NNT software, in¢ porating dual-mode volumetric LNkLUut - more
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Abstract

The occlusal plane itself is an important guiding element in the prosthodontic treatment with
complete dentures. Its ideal placement is crucial to functional competence, aesthetic congruence
and patient comfort. Incorrect arrangement of the occlusal plane results in a mélange of |
difficulties such as compromised chewing, unsatisfactorv appearance, speech impairment and

reps Simad google. com/mallu/l/ Piaberma ogbilinbox/FMICGZOgMUxHpgQMTZMI @ }JxthWS?pmjoaor-f&mmgoPmldaoa 5 1>



Original Article

Exploring Dentists' Interest in the Long-term Success of Dental
Implants: A Quantitative Analysis :

A3z Copy Vizdw Deepat Smgd

DeparTet of PrortaooTeey and CTown and Broge. Tearmasas Mangvter Oerty Cotege 3n3 Aezcath Certre. TeerPamker Mandveer Unwersty Mondadad
Uy Pracesn. NG

Introdaction: Dextal mplanty Rrve become 3 popular choice for replacing misnag teeth, supperted by advancemsents in taplant
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boze quabty. Rkl epernie, tmplat selecnon. and post-operative miinsecance. The 2im of this srady was 10 evaluate de = " know!
tzerest and cxmcal consideranoz repardmy implant longeviry and bow these ficron infiuence treatment plazning and [ OTmERY
Aaterials and Methods: A cross-ectona) quantimative sarvey was condacted among 300 dentists with 2 mmizmn of tw
uigy plaztrelaed practce Data were collected through a structured questiconaive assessing demopraphics. k
empians survival chimical pracoces, and contoume education relhited w0 explintology. ve aod mierennial statisscs
Cla-squure, +-t2e, azalvns of vanance, and Spearman correlation, were performed. Results: The resuits showed
aware of e facrors affecting trmplant boageviry. However. oaly 60% of deatists routinely discussed these Scrers with
formal trnming o trplantology. The key determinants recogrired for implant loagevity incladed patient healh |
and post-operanve care. Stadstical tests showed po significant rebidonship between knowledge of behavior related 0|
dezmisty” age. specialty, of years of practice. indicating uniformity across demographic powps. Conclusion: The findings v :
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IxTRODUCTION

Dental implants are one of the most effectve methods
to replace missing teeth and are even more popular now
than before due to advancements in the field of dentisay.™
I:b ovements in the different facets of deanstry have mads
uxplant more accepted and successful than ever before and

tients bave begun treatng implants as the preferved opuoa
io modern dennswy M Unformunately, there are sull sevenl
facrors which can fmpact the onal fimction and longetity of the
implant These factors consist of the patient’s bealth the type
of tmplant the quality of the surgical methods, the quality of
the bone surounding the tmplant and the aftercare ™

There are studies that show that dental implants can last for
decades. However, there seems 1o be a conflict when it comes
to the Jongevity of the implants, ie. it seems to be an issue
of interest to patients and dental professionals abke ! For
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ABSTRACT

Background: Early detection of dental caries is essential for effective
interpretation plays a crucial role in identifying carious lesions, but convcnu cthod
human error. Artificial Intelligence (AI) has the potential to improve dup‘loartﬂic‘" Ceurc
analysis. This study aimed to compare the diagnostic accuracy, time eﬂic:emy? |
assisted and conventional radiographic interpretation for carly caries detection.
Methods: A randomized controlled trial (RCT) was conducted with 200 pmid a
10 one of two groups: Al-assisted interpretation (n=100) and oonvenhoml
underwent standardized bitewing radiographs, which were analyzed byAl and h

were sensitivity, spccnﬁc:ty. and ovcmll diagnostic accuracy, Secondnryw tcon

kappa stahsucs for inter-rater rehablluy, and time comparisons.
Results: Al-assisted interpretation demonstrated a higher sensitivity (91
However, conventional interpretation showed higher specificity (88%) comp
was significantly faster (2 minutes per rmdiograph) than conventional intery

slightly higher in the Al group (4.5 vs. 4.2 on a 5-point scale), 10U
Diagnostic consistency was higher in the Al group (kappa = 0.93)
Conclusion: Al-assisted interpretation provided higher sensi
radiographic interpretation for eariy caries detection. Howeva; C!
findings suggest that Al could improve early detection and cli
Further mscarch is nccdcd to refine Al nlgo:i!hmsand improve

How to cite thls article: Gajjada N, Rehman A, Tadakamal
Comparing Al-Assisted and Conventional Radtogmphic Inlupgeﬂ 0
2026,16(1s): 567-571; DOI: 10.25258/ijddt.16. 567-571 3L
Source of support: Nil

Conflict of interest: None

INTRODUCTION :
Dental caries, commonly known as tooth decay, is
the most prevalent chronic discases affecting indi
worldwide. It is a multifactonial condition that
demineralization and cvcntual dutrmtion of 1

effective. prevention and treatment, as it m"
progression of the discase to more scvere stages
require invasive interventions [1]. Rndwgpphic
particularly dental X-rays, plays a pivol
diagnosis of caries byallovnngclinim i
thutmnotvmblctothemkedcyc. we
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erpretation in Parly Carics Detection

zed Controlled Trial Comparing Al-Assisted and Conventional padiographic Int
for routine dental check-ups  Of

tantg  presentin
Patients P B riglag? ental carics.

~flc in trnsforming dental proctices, leading to more o
' ‘ i uspected of ha ng carly .
:cc_umt?‘;nmcly. and consistent detection of carly carious :nd}i’vidul!s diies: conlrair;dical;,onstodct;ltll )‘f-f:zl(e-x-i
Despte ¥ i i individuals wit severe allergics

i isi 1 of Al in dentistry, there 13 pregnant women, i .
D e g mcnlln:;:ctisrncss in comparison materials, or those who h exposed 10 radiation

limited evidence regarding its g rticularly in recently)

to conventional radiographic interpretation, particy L criteria included: dhat
o 0. Most studies have Exclusion crilena included: g

f carly carics detection 0§ ; [ndividuals with severe orlldvum dental c‘"e'. .

the context © : A
focused on Al's application in more complex mdi ViU !
tasks, such as the detection of periodontal discase Of tumors, rcqgu:cd immediate 19%011. -
h specifically addressing caries [5): Individuals with  signiii medi

interfered with the study, such as severe denta

al carics i$ essential A t
hile uncoo rative behavior.

In conclusion, car _
for effective intervention  an prevention.

wtion has been the Randomization and Group

After obtaining info

Jeaving a gap in resear
ly detection of dent

Allocation

conventional radiographic interprc
standard method for diagnosing caries, the emergence of Al ) :
exciting opportunity 10 improve randomly assngnetil to one of two
nerated randomi

technology offers an
ic accuracy and efficiency [6). This study seeks to BC
Al-Assisted Interpretatio

diagnost
rigorously evaluate the comparative effectiveness ol Al
assisted and conventional radiographic interpretation in the in this group had their
itimately contributing valuable Al algorithm designed for
Conventional

carly detection of caries, u
( insights to the future of dental care.
This study aims to fill this gap by co0
controlled trial (RCT) to compare th
of Al-assisted radiographic interpre

nducting a randomized Participants in th
¢ diagnostic accuracy interpreted by @ u'nned

tation with that of dentist, as per SIANGATE

conventional methods for detecting carly dental caries. The Radiographic
RCT design is particularly suitable for evaluating the All participants
effectiveness of interventions by providing a controlled and i '
unbiased comparison  between the two diagnostic
approaches.

s study is to determine whether

The primary objective of thi
Al-assisted interpretation of radiographic images can

achieve higher accuracy, sensitivity, and specificity
compared to traditional methods in detecting early stages of

caries. Secondary objeclives include evaluating the time
efficiency of both diagnostic approaches, assessing the
clinicians' level of confidence in their diagnosis,

investigating the potential for Al to reduce diagnostic
variability. The findings of this study could have significant
implications for the future of dental diagnostics, potentially
Jeading to the integration of Al tools into routine clinical

(q-. practice, enhancing carly detection, and improving patient
outcomes.

METHODOLOGY

Study Design:

This study employed a randomized controlled trial (RCT) s
dcf;gn to compare the diagnostic accuracy of Al-assisted
and conventional radiographic interpretation in detecting
carly dental carics. A total of 200 participants were

randomly assigned to one of two groups: the Al

of each diagnostic approach.

Participants: : :
A total of 200 participants were. recruited. ok adiogrep
Partcipants were sclected based on the fo ~erre i
criteria: e
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4 Controlled Trial Comparin

gostic  Variability: The study evaluated .thc
ansistency of diagnoses  between different clinicians
within the conventional interpretation group and compa

jt 10 the Al-assisted group.

Data Analysis:
Data were analyzed using statistical software (.8, SPSS or

R). Seasitivity, specificity, and diagnostic accuracy for cf:ch
method were calculated using contingency tables. The time
cfficiency between the two groups was compared using
independent sample 1-1csts, and the clinicians’ confidence
levels were assessed through a Likert scale and analyzed
using descriptive statistics. Diagnostic varability was
analyzed using inter-rater reliability measurcs (e.g, kappa
statistic) for the conventional group.

Ethical Considerations: :
The study was conducted in accordance with the ethical

standards of the Declaration of Helsinki. Ethical approval
was obtained from the institutional review board (IRB) or
ethics committee prior 10 the commencement of the study.
Informed consent Was obtained from all participants,

ensuning they understood the nature of the study, the
procedures :nvolved, and their right t0 withdraw at any time

without penalty.
Conclusion:

This methodology outlined a rigorous approach to compare

Al-assisted and conventional radiographic interpretation in
carly caries detection, with the goal of improving diagnostic
accuracy and efficiency in dental practices. By including
200 participants and employing a randomized controlled
trial design, the study aimed to provide valuable insights
into the potential of ALin transforming dental diagnostics.

Results

The study aimed to compare the diagnostic accuracy, time

efficiency, clinician confidence, and diagnostic variability
between Al-assisted and conventional radiographic
interpretation methods in detecting early dental caries. The
primary outcomec Was the diagnostic accuracy, with
sensitivity, specificity, and overall accuracy calculated for
both methods. Secondary oulcomes included time
efficiency, clinician confidence, and diagnostic variability.
Diagnostic Accuracy:

The diagnostic accuracy for both methods was assessed by
comparing the results of Al-assisted and conyentional
interpretations to the gold standard clinical diagnosis made
by a dentist during follow-up visits. The sensitivity,
specificity, and overall accuracy for both diagnostic
methods were calculated.

Sensitivity refers to the ability to comectly identify true
positives (i.¢., detecting caries when it is actually present).

Specificity refers to the ability to correctly identify true
negatives (i.c., identifying healthy tecth when caries
absent). 5
Overall accuracy reflects the percentage of correet
‘t}i;gnoscs across all cases.
< results revealed that the Al-assisted inferpretati
a higher scasitivity (91%) compared 1o
interpretation (85%). However, the specific y
in conventional interpretation (88%) c

g Al-Assisted and Convent)

assisted interpretation (
similar the

statistically significant, 3
being significantly fastet
(5<0.05) AR

Table 2: Average M me Tak
[nterpretation’ TS '

Diagnostic Method
isted Inferpretation _

y Caries Detection

onal Radiographic Interpretation in Parl

84%). The overall accurscy Was

between two groups, With Al-as
87% and conventional interpretation at

interpretation ot

86%.

Table 1: Sensitivity, Specificity, and Overall Accuracy of

Al-Assisted V. Conventlonal Interpretation
Diagnostic Sensitivity Specificity Overall
Method (%) (%) Accuracy

(%)

Al-Assisted 91 84 87
[nterpretation
Conventional 85 88 86 ]
lntgggrctnlion 3

Time % .
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zed Controlled Trial Comparing Al-A

e 4: Diagnostic Variability (Kappa Statistic)
Jlagnostic Method | Kappa Statistic (Inter-Rater
| Reliability)

Al-Assisted | 093
l'.‘.'.cip'.c'.,:“h_w‘ = | R s
Conventional | 0.72

IT‘-’\"IVL"..'.HUT‘.
Caries

Detection i)\_
The

Lesion Type:
ability to detect different types of carious lesions (c.g,
occlusal, interproximal, and buccal lesions) was assessed.
Al-assisted interpretation  showed higher accuracy in
detecting interproximal lesions (92%) and occlusal lesions
(89%) compared to conventional interpretation, which
showed accuracy rates of 86% and 83%, respectively.
However, for buccal lesions, both methods showed similar
ACC » Conventional: 84%).

ccuracy (Al-assisted: 85%.
Table 5: Accuracy of Caries Detection by Lesion Type

Lesion Type | Al-Assisted Conventional
| Interpretation Interpretation
| i 1 % (%)
Occlusal L] 89 83
h_l_,f.‘_.\‘.uﬂs -
Interproximal | 92 86
| Lesions |
Buccal | 85 84
| Lesions
DISCUSSION:

The findings of this randomized controlled trial (RCT)
companing Al-assisted and conventional radiographic
interpretation for early caries detection reveal important
insights into the effectiveness of Al tools in dental
diagnostics. The study demonstrated that Al-assisted
interpretation had a higher sensitivity but lower specificity
compared to conventional interpretation. Furthermore, Al-
assisted interpretation was faster, more consistent, and
offered slightly higher clinician confidence, These results
align with findings from previous studics, while also
providing new insights into how Al can be integrated into
dental practices for early caries detection. Below, we

compare these results with five previous studies to
contextualize the findings,

Suresh A et al. (2020) (7] reviewed the use of Al-assisted
diagnostic tools for carly caries detection and found similar
results, with Al demonstrating higher sensitivity but lower
specificity when compared to conventional methods. Their
review highlighted Al's advantage in detecting subtle
lesions, which is consistent with our findings, where Al
outperformed conventional interpretation in detecting carly
caries. However, they also noted a tendency for Al to
gencrate false positives, a limitation also mentioned in this
review. This suggests that Al may be more suitable for
screening purposes, but further refinement is needed to
improve its specificity.

Putra RH et al. (2022) [8] conducted a meta-analysis of Al
spplications in dental radiography l.nd fmnt! that Al-
assisted tools often provided faster diagnostic results,

UDDT, Volume 16 Issue 1s, 2026

ssisted and Conventional Radiographic Interpretation in Early Caries Detection

aligning with the time efficiency observed in our study. In
their review, Al tools significantly reduced the time
required for interpretation, similar o the 3-minute
difference noted in this study between Al-assisted and
conventional interpretation. Lee et al, also pointed out that
Al could help reduce the workload of clinicians, a benefit
corroborated by our finding that Al-assisted interpretation

is significantly quicker, potentially allowing for more
patients to be seen in a shorter period.

Patel HB et al. (2019) (9] compared Al-assisted and
conventional methods for detectin

g caries in bitewing
radiographs and observed a higher sensitivity in the Al
group, but with a trade-off in specificity. In their study, the
Al system achieved 93% sensitivity compared to 85% for
conventional interpretation, which is in line with our study’s
results (91% for Al vs. 85% for conventional
interpretation). However, Zhang et al. noted that the
reduced specificity of Al could lead to overdiagnosis, an
issuc also highlighted in our stud , where Al had 84%
specificity compared to 88% in conventional interpretation.
Harti ME et al. (2018) [10] examined the consistency of
diagnoses in conventional and Al-assisted interpretations
and found that Al tools had a higher level of diagnostic
consistency. Their study reported an inter-rater reliability
(kappa statistic) of 0.85 for Al, compared to 0.70 for

conventional interpretation. Similarly, our study found that
the Al-assisted group had a kappa statistic of 093,
indicating almost perfect

agreement, whereas the
conventional group had a kappa of 0.72. These findings
reinforce the notion that Al can reduce diagnostic

variability and improve consistency, a significant advantage
in clinical practice.

Zhang JW et al, (2022) [11] focused on the clinicians'
confidence when using Al-assisted tools in caries detection.
They found that clinicians reported higher confidence when
using Al for diagnosis, especially in ambiguous cases. Our
study similarly showed that the average confidence score
for Al-assisted interpretation was 4.5 compared to 4.2 for
convenlional interpretation, though the difference was not
statistically significant. This suggests that Al can enhance
clinician confidence, particularly in challenging di

situations, which could ultimately. lead to better patient
outcomes.

CONCLUSION

The findings of this study highlight the promising potential
of Al-assisted radiographic interpretation in carly caries
detection, showcasing its superior sensitivity, time
efficiency, and diagnostic consistency compared to
conventional methods, The Al system demonstrated a
higher sensitivity, making it more effective in detecting
carly carious lesions, although this came at the cost of
slightly lower specificity. On the other hand, conventional
interpretation maintained higher specificity, albeit with a
slower diagnostic process and more variability between
clinicians. ;
The significant time-saving advantage of Al-assisted
interpretation could be crucial in improving the efficienc
Officiating Principa:
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practices, cnabling clinicians to handle a larger
imber of patients without compromising diagnostic
(Uality. Furthermore, the high clinician confidence in Al-
assisted interpretations suggests that Al tools can serve as
valuable adjuncts in clinical seitings, potentially reducing
diagnostic errors and improving patient care.

While the study demonstrated the advantages of Al in terms
of sensitivity, diagnostic consistency, and time efficiency, it
also highlighted the need for further refinement of Al
algorithms 1o improve specificity and reduce false
Posilives. Integrating Al tools into routine dental practices
could lead 10 more accurate and timely diagnoses,
particularly in resource-limited settings where access to
cxpenenced clinicians may be limited.

Future research should focus on enhancing the specificity

Al systems, Incorporating additional clinical data for a
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Evaluation of Salivary Cytokine Profiles as Biomarkers for Early
Detection of Oral Potentially Malignant Disorders
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Abstract: e

The effectivencss of CBT compared to BHE for tobacco cessation remains unclear, particularly among government bu dlhm‘ in .
Patna. A randomized trial mvmmgm.mkm(aged ﬁ#)mﬂwmnthﬂh&.i“ﬂn«hﬂ;hw ST
Test for Nicotine Dependence (FTND), expired carbon monoxide (CO) and the Transtheoretical Model mmwu I
60% of the CBT group quit smoking compared to 35% in the BHE group. CBT also led to a significant Mﬂﬁmﬁfl@m _ 4

€O levels. This suggests that CBT is more effective than BHE in tobacco cessation. The study addresses the gap in

comparative effectiveness of Cognitive Behavioral Therapy (CBT) and Basic Health Education (BHE) ln moting

Fas

Keywords: Cognitive behavioral therapy (CBT), basic health education, tobacco cessation, F ge .' trBim
(FTND), bus drivers, randomized controlled trial .

Background: DHE Group: PO
Tobacco use is a major contributor to preventable discase and  Receive structured hﬂy}! e

g premature death worldwide, accounting for more than 8 million  tobacco, motivation to quit and g
deaths annually [1). In India, smoking prevalence remains Primary Outcome: Smoking statu
substantial, especially among men and lower-socioeconomic  at 12 weeks verified by CO
groups [2]. Bus drivers constitute a high-risk occupational -
Category, frequently exposed to long working hours, stress and  Secondary outcome: _
trregular routines [3]. According to GATS-2 (2016-17), about 259 s
% of adults in Bihar smoke [4], exceeding many state averages.
Basic Health Education (BHE) programs primarily raise
awareness about tobacco hazards but rarely modify
psychological dependence [5]. Conversely, Cognitive Behavioral
Therapy (CBT) targets maladaptive thoughts and behaviors
sustaining addiction through strategies like cognitive
restructuring, self-monitoring, problem-solving and relapse-
prevention [6]. Prior research indicates CBT's superiority 1o
information-only  interventions  [8-10]. However, its
implementation among transport workers in Bihar is largely
unexplored [7]. Therefore, it is of interest to evaluates and
compare CBT and BHE for smoking cessation among
govermnment bus drivers in Patna.

( g Materials and Methods:

A panallel, single-blind, two-arm randomized controlled trial :
was conducted between 2024 and 2025 at the Government Bus
Stand, Patna. Ethical approval was obtained from the ;
Institutional Ethics Committee of Teerthanker Mahaveer Dental  partic
College & Rescarch Centre and the trial was registered at  Brie
ClinicalTrials. gov (CTR1/2025/06/089460). Among 850 screened
drivers, 253 met eligibility criteria and 200 consented to
participate. They were randomized equally to CBT (n = 100) and
BHE (n = 100). Inclusion criteria: male drivers (3544 years),
current smokers of any smoked tobacco form and to 1
attend weekly sessions. Exclusion criteria: use of smokeless sn
tobacco, ongoing nicotine-replacement therapy, or serious  grea
systemic illness. Each group attended four weekly, group-based  presents 1
sessions  (five participants per session; 200 minutes each) (F
conducted by the principal investigator trained in behavioral
counseling under supervision of a clinical psychologist. __
Group: Received modules covering awareness of triggers,
cognitive restructuring, coping-skills training, self~
enhancement and relapse-prevention techniques.
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the CBT group further reduced their FIND score to 2.1 0.7,
indicating a continued decrease in nicotine dependence, while
the BHE group had a mean FIND score of 4.6 + 1.0, Figure 2
shows the reduction in FTND scores for both groups over the 12-
week period, highlighting the greater reduction in nicotine
dependence for the CBT group compared to the BHE group.

mwneumn‘l!wu:h

CBT(N= BHE(N=1

M) &--MS)_,*
40(40%

Table 1:
OUTCOME
QuIT

REDUCED
[ NOCHANGE

Table 2: Change in FTND scores
Baseline Mean 4 Weeks 12 Weeks
LCBT . 68212 0 3520802120771
BHE 65+14 52211 46+10

.

Comparison of Smoking Cessation Outcomes: CBT vs BHE (n=200)
&0 y = L N1}

Rercuced
Smoking Outcome ot 12 Weeks

Figure 1: Smoking cessation outcomes (CBT versus BHE)

Reduction in Nicotine Dependence Over Time

Baigire 4 Weeis
follow-up Tima Points

Figure 2: Reduction in FTND scores over time

©Blomedical Informatics (2026) £
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Discussion:
This trial confirms that CBT was significantly more effective than
BHE in reducing nicotine dependence and facilitating cessation
among bus drivers. CBT's focus on cognitive rest gand
coping strategies addresses the psychological
use [8]. Similar trials in [ndia and abroad r
rates with. The enhanced FTND imp
reflect increased self-efficacy and
TTM shifts [9]. In contrast, E
information transfer wi thout
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EDITORIAL REVIEW

Redefining Dental Practice in the Al Era: Bridging Clinical
Expertise with Intelligent Technologies :

Dr Ashwinl Dhopte'*, Faheem Mir', Rana Jamal Alzaqzouq', Dr Manjarl Khatri*,
Ayan Saha*, Dr Vikas Singh*

........... L ABSTRACT Besesasnranmnnaans

Introduction of dental practice with the concept
of artificial intelligence (Al) is an idca that is a
radical change in the conceptualization of oral
healthcare delivery and experience. This editorial
review discusses the changing paradigm of Al in
dentistry, which includes the use of Al in diagnostic
imaging interpretation, treatment planning,
clinical decision support, and prosthetic design.
Al the same time, though the Al technologies
prove 1o be incredibly effective in pattern
recognition, detecting discases and performing
predictive analytics, their implementation into
the clinical process causes significant questions
concerning  the  professional  responsibility,
cducational readiness, cthical implementation,
and maintenance of the humanistic principles
of patient care. Combination of the old clinical
knowledge with clever computing enables
unheard of possibilities to improve the quality
of diagnosis and treatment. Nevertheless, these
benefits can only be actualized with a careful
adoption that makes Al an addition and not a
substitution of clinical judgment.

INTRODUCTION

There is & major shift in the dental practice
landscape as technologies of artificial intelligence
keep gaining platform in clinical practice, process
diagnostics, and (reatment planning models.
Combining the historical clinical knowledge
with the smart computer technology is not just
a technical enhancement but a paradigm shift
on how dental care is defined, provided, and

experienced [1]. In the face of this paradigm
shift in the profcssion, both opportunities and
challenges arc critical aspects that must be
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scrutinized to see that technological pl'ouel

docs not negate the final objective of better
patient outcomes. A
Applications of Al in the ﬂe(d of

currently being utilized. v
Modemn Al systems lie on ba }t‘*
diagnostic field, with uriél detect
periodontal assessment on m ide
cancer screen and orthodon
the other [1]. Decp learr
convolutional ncural
shown to be diagnostic
interpretation tasks 2

should be vicwod
way diagnostic info
of clinical data lnd
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in Patients Receiving Fixed Orthodontic Therapy and Post-
Orthognathic Surgery Patlents

Archana Loganathan', Dilshad Quraishi?, Vikram Karande®, Sameer Gupu‘l’l‘ldllm = ,

J Singh®, Vikas Singh®, Anukriti Kumari’
'Senior Lecturer, Indira Gandhi Institute of Dental Sciences, Sri Balaji Vidyapeeth, Pilla
India ~ 607403
*MDS - Orthodontist, Associate Professor, Department of Dentistry, Rmpwlnninm
Raipur, Chhattisgarh, India t
*Professor & HOD, Department of Oral & Maxillofacial Surgery, D.Y. Patil Den
Mabarashtra, India
‘Associate Professor (Reader), Department ofOnl&MuillofmalSlmy nderprasth
Hospital, Sahibabad, Ghaziabad, Uttar Pradesh - 201010, India
*Postgraduate 3rd year, Department of Orthodontics and Dentofacial Orthopaes
Sciences & Research, Sector-89, Kheri More, Fani
*Professor, Department of Public Health Dentistry, Teeulunkeerhm
College & Research Centre, Moradabad,
"Department of Oral Medicine and Radiology, School of Dental Sciences, Sh
Pradesh, India
Corresponding Author: drvikrom
Abstract SRS -
Background: SRt ,1 i
Orthodontic treatment with fixed appliances and MBoMicm c ¢
dentofacial deformities and malocclusion. Although these treatments ¢ o
benefits, they may influence oral hygienc minummundpmodougl
plaque-retentive arcas that may lead to gingival inflammation, whereas |
tanpomychallmgummnmh:mngoulhnm&nb‘
peniodontal health in these groups is essential I'orimpmving"
Alm: %
To compare the oral hygiene status and periodontal hullh l:uong
post-orthognathic surgery patients. Ll
Materials and Methods: - nadiihil
This cross-sectional comparative study included 100 C;'"‘“‘I'
undergoing fixed orthodontic therapy (n = 50) and Groql‘ll ~ post-o
Participants aged between 18 and 35 years were selected based on p edefing
hygiene and periodontal hcallhwmmaudmin;l’llqulldu' Ging!
Simplified (OHI-S), and Bleeding on Probing morp Au nic: (:-:
mirror and periodontal probe under standardized cq

Tbconbodom:lbmpygmupdemmmd
hygiene lndu.ndbleedlngonpnbll;
findings indicated poorer oral hygienc and greate

orthodontic treatment.




Comparative Study of Oral Hyglene Status and Perfodontal Health in Patients Recelving Fised Orthodantic
Therapy and Post-Orthognathle Surgery Patlents ‘

Conclusion:
Patients receiving fined orthodontic therapy exhibit a greater risk of plaque accumulation and periodontal
jents. Proper oral hygiene maintenance and regular !

inflammation compared 10 post-orthognathic surgery pat
monitoring are essential during orthodontic treatment 10 prevent periodontal complications. _11

Keywords: Orthodontic therapy, Orthognathic surgery, Oral hygienc status, Petiodontal health, Plaque index
How to clte this article: Loganathan A, Quraishi D, Karande V, Gupta 8, Singh PJ, Singh V, Kumari A. b
Comparstive Study of Oral Hygiene Status and Periodontal Health in Patients Recelving Fixed Orthodontic Therapy |
and Post-Orthognathic Surgery Patients. Int ] Drug Deliv Technol. 2026;16(13s): 181-188,. DOL: = P sy

10.28288/)dd 16,1319

Introduction inflammatory response

Orthodontic and orthognathic treatments are widely used resulting in

10 correct dentofacial deformities, malocclusion, and  attachment loss, and other

functional disturbances of the stomatognathic system.
These treatments not only improve facial acsthetics and professional monitoring are ¢

occlusal function but also contribule significantly to the therapy to prevent adverse per outcom
psychological and social well-being of patients [1]). Orthognathic Surgery, on the other hand
However, despite the therapeutic benefits, both fixed intervention performed ¢ correct
orthodontic therapy and orthognathic surgery can discrepancies of the jaws -._&_l_ts' nnc
influence oral hygicne maintenance and periodontal Mmmm;ﬁ
health. Maintaining optimal oral hygiene during these patients with
treatments is challenging and may predispose paticats 10 maxillary deficiency, A
various periodontal complications if adequate care isnot  craniofscial deformities (5]
taken. typically carried out in ¢
Fixed orthodontic therapy is one of the most commonly cs §
cmployed methods for correcting malocclusion [2) It
inwl\ﬂumuuufbmkcu.bmh,nrchwim.nmlmbu and facial balance. Althou
suxiliarics that remain attached to. the ecth for an  substantial functional = and
extended period. Although these appliances afe highly ~postoperative period
cffective in achicving desired tooth movement, they also maintaining adex
creale pumerous plaque-retentive arcas {hat make routine
oral hygicne procedures more difficult. The presence of
brackets and wires often interferes with cffective tooth  mouth
brushing and flossing. thereby  facilitating the factors
mmuhﬁonofdcnulplaqwmdrooddcbdummdthe perform ¢
gingival margins and interproximal regions. As a result, '
paticnts  undergoing  fixed treatment
frequently expenence gingival inflammation, gingivitis,
and in some cascs, carly signs of periodontal discase [3).
Dental plaque is considered the primary ctiological factor
in the development of gingival and peri discascs,
The complex design of fixed orthodontic appliances  COMR

gingival irritation. Studies have reported that
paticnts often show increased plaque index,
index, and blceding on probing during
treatment. lfphqueoomolmanmm
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Comparative Study of Oral Hyglene Status and Perfodontal Health in Patlents Hecelving Fized Orthodontic
Therapy and Post-Orthognathlc Surgery Patlents

{nadequate plaque control during this period may wwmmwuﬁh#
prodispose patients 10 gingivitis, periodontal infection, receiving  fixed orthodontic  therapy and  post- .
and delayed healing of surgical sites. Therefore, carcful  orthognathic surgery patients. The study was conducted
nuﬂtmingofmﬂhygmwmieamdpcﬁodonul inthcbepnmedofomndm : n
health is cssential in patients who have undergone Orthopedics in collaboration with the ol Onal 255 plias 2o
orthognathic surgery (8). i , olaal 50 X
Apother important aspect o consider is patient E:hial.pprw:ltgtdnmdynl__:_'
compliance and motivation toward maintaining onal Institutional  Ethical ittee
hygiene. Individuals undergoing orthodontic treatment commencement of the study, and infor
usually receive repeated oral hygiene instructions  obtained from all participants before
throughout their treatment period [9). However, despite SampleSize :
professional guidance, many patients fail to maintainthe A total of 100 participants were |
recommended level of plaque control due to the mwﬁcipm-lm:f' .'
difficulties associated with cleaning around orthodontic subjects in cach group:
appliamcs.Similaﬂy.poﬂ-onhogmlhicmwpaﬁaus . cmpl':}a'dg&ﬁé' roing fixed orthe
nuyncglMonlhygimdncwpain.diuomrorLorfw W(Iiﬂ-.iw} o
of damaging the surgical site. These factors highlight the . Group II: Paticnts whe
mcdfmmnlinmodmﬁon;ndmolinﬁonmmm . surgery anc
pmpaonlcar:inbolhywmofpalicnu.
Comparative cvaluation of oral hygiene status and  Paticnts were selected
periodontal health between paticnts receiving fixed ;
orthodontic therapy and those who have undergone
orthognathic surgery can provide valuable insights into
the periodontal challenges associated with these The following inclusion
treatment modalities [10]. Understanding the differences  selecting the study part
in plaque accumulation, gingival inflammation, and I. Paticnts aged betweer
paimmmmwmmmmmp icnts  underge
clinicians develop targeted prevenlive stratcgies and

paticnt education programs. Such information may also 3.

assist dental professionals in identifying high-risk
patients who  require closer monitoring and more (Gmupm.
intensive oral hygiene interventions during treatment. 4. s

Despite the growing number of paticnts undergoing

orthodontic and orthognathic procedures, limited studics s,
have dimcllycompuedthcoulhygimmm
periodontal health between these two  groups. A
comprehensive comparison can help determine whether
omg:wpismmcpﬁbletopcriodontnl
complications than the other and may guide clinicians in 1%
implementing appropriate preventive measures.

Therefore, this study is important to determine and
eornpn.rcuworllhygicmmundpaiodmul health in
paticnts receiving fixed orthodontic therapy and post-

orthognathic surgery patients. 3.
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6 Patients with craniofacial syndromes or
congenital anomalies.

Data Collection Procedure
All participants were clinically examined ina dental chair
under adequate illumination using a mouth mirror and a
periodontal probe. Before examination, demographic
data such as age and gender were recorded using a
structured data collection form.
The oral hygiene status and periodontal health of all
participants were cvaluated using standardized clinical
indices.
Clinical Parameters Assessed

I. Plaque Index (PI) — The plaque index
described by Silness and Loc was used to assess
the thickness of dental plaque at the gingival
margin. Each tooth was cxamined at four
surfaces, and the scores were recorded and
averaged for each subject.

2. Gingival Index (GI) - The gingival index given
byLécandSilnmwnsusedlocvnlualclhc
severity of gingival inflammation based on
color, consistency, and bleeding on probing.

3. Oral Hygiene Index — Simplified (OHI-S) -
The OHI-S described by Greene and Vermillion
was used to assess overall oral hygiene status by
measuring debris and calculus accumulation on
selected tooth surfaces.

4. Bleeding on Probing (BOP) — Bleeding on
probing was recorded to cvaluate gingival
inflammation and periodontal tissue response.

All examinations were carried out by a single calibrated
examiner o casure consistency and rcliability in the
recordings.

Examiner Calibration
Pdorwlhcmmmmccmcnloflhcsmdy.thccxminct
was calibrated by examining 10 patients twice at a one-
week interval, and the reproducibility of measurements
was assessed 1o minimize intra-examiner variability.
Statistical Analysis

All collected data were entered into Microsoft Excel and
analyzed using Statistical Package for Social Sciences
(SPSS) software version 25.0. Descriptive statistics
such as mean and standard deviation were calculated
for all clinical parameters. The independent t-test was
used 1o compare the mean plaque index, gingival index,
oral hygiene index, and bleeding on probing between the
two groups. A p-value of less than 0.05 was considered
statistically significant.

This methodology enabled a systematic comparison of

oral hygicne status and periodontal health between

paticnts undergoing fixed orthodontic therapy and those

who had undergone orthognathic surgery.

Results BE

A total of 100 participants were included in the study Y,

and divided into two = G*‘j

s Geemp)
Orthodontic Therapy patients, n ind

IO
;,,E_‘!M(l_- hsz-':fljl
and .
s l‘“"g -

*)

(Post-Orthognathic Surgery patients,
hygiene status and periodontal health

using Plaque Index ingival
Hygiene Index-Sig;pll (O}

Table 1: Distribution of Study Participants.
to Age and Gender
Variable |

pam) |
Male

LDDT, Volume 16 Issue 135, 2026
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Teble 3: Comparison of Gingival Index Between the  compare the mean values of clinical parameters between

-'J'I

b
Ay

Two Groups the two groups.
Group Mean | t- p- Parame | Mean | Std. | t- | p- 95%
SD value | value ter Differe | Err | val | valu | Confide
Fixed  Orthodontic | 162 # nce  |or |ue |e [mece
Therapy 039 Interval
Post-Orthognathic | 1.15 % | 653 | <0.00 Plaque | 057  [0.07 [ 7.1 [<0.0 | 041 =
Surgery 033 Index 9 |6 |01 oM |
As shown in Table 3, the mean gingival index score in Gingiva | 0.47 007 |65 |<0.0 |03} ~—|
the fixed orthodontic therapy group was 1,62 * 0.39, 1 Index Pil2 3 |or |061
which was higher than the post-orthognathic surgery OHIS |066 |009 |68 %' d
group (1.15 & 033). The difference between the two G ‘ﬂ.ﬁ 0 ‘
g:oupsu-nssmislicullysigniﬁcanl(p-ﬁo.Wl).indiwins Bleedin | 112 = | 190 <0.
greater  gingival inflammation among orthodontic |g oA |~ |
“ patients. Probing |
The STATA an:
Table 4: Comparison of Oral Hygiene Index — significant differs
Simplified (OHI-S) cvaluated parame
[ Group Mean | t- p- fixed ortl Jl_' 0
SD value | value plaque acy
Fixed  Orthodontic | 214 # hygicne sta
Therapy 0.51 wﬂl!'a“
SosOnogathic [ 148 £ 687 [ <0001 | Overs
Surgery 0.44 b .

The mean OHI-S score was 2.14 = 0.51 in the fixed
orthodontic therapy group and 1.48 = 0.44 in the post-
orthognathic surgery group, as shown in 'I\Ilh“.
difference was statistically significant (p'??r?’iml
indicating poorer oral hygicne among |

undergoing orthodontic treatment.
A T
( Table 5: Comparison of Bleeding on Probing (B!
Group Mean % | t-
o |
Fixed  Orthodontic | 426 %
Therspy 9.8 Al
Post-Orthognathic | 314~ &
| Sugery B85
Paticats in the fixed orthodon
between the groups
0.001).
“"3'5'_
STATA S
e L

e Y

',
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Comparative Study of O
Therapy and post-Orthognathic Surgery Patients

surgery patients. This supported by the findings of Kum’argt al. (2021), [14]
presence of brackets, bands, and archwires, which create  who reported that fixed orthodontic appliances can lead
multiple retentive niches for plague accumulation and 10 deterioration in periodontal health parameters suchas |

plaque index, gingival index, and probing depth if ool

make routine oral hygiene procedures more difficult. .
These appliances often hinder effective tooth brushing  adequate oral hygicne measurcs are not mai

and flossing, resulting in increased bacterial colonization  during |
gival margins. Furthermore, the findings of the

¢ finding can be attributed to the

and plaque retention around the gin

Consequently, the increased  plaque accumulation ~ consistent with the observations rep

contributes to gingival inflammation and periodontal (2024), [15) who cvaluated periodor

deterioration. undergoing orthodontic treatment.

The findings of the present study arc in agreement with @ significant increase in plaque in¢
during orthodontic therapy, high

the study conducted by Dubey et al. (1993), [11] which _
orthodontic appliances on. pel

reported  increased  plaque deposition and gingival (
dergoing  orthodontic study emphasized that plaque 1

inflammation in paticnls un :
treatment  with  fixed  appliances. Their study orthodontic appliances can increa
demonstrated that orthodontic appliances significantly  inflammation and periodontal

interfere with oral hygiene practices and increase plaque  hygiene s cen

accumulation around tecth.

Similarly, the increased gingival inflammation observed
in the orthodontic group in the preseat study is consistent
with the findings of Levin et al. (2008), [12] who
reported that orthodontic treatment and fixed retainers
were associated with increased plaque accumulation,
gingival inflammation, and bleeding on probing. Their
study also found that orthodontically treated patients
showed greater gingival recession and bleeding on
probing compared 10 individuals without orthodontic ¢

e

appliances.

Another study supporting the results of the pr
rescarch was conducted by Gehlot et al. (2022),

who evaluated the effect of fixed orthodontie tre \tmen
on periodontal health parameters. The authors 1
sig:ﬂﬁmmi.nmminphqueindexmdginﬂw ndex
values during orthodontic treatment, §
orthodontic appliances may predispose.
periodontal ~ inflammation if proper 4@3!
measures are not ,;‘.-'.t"

mpmmudyakommed”' el maticnts

onpmbingnmngonhodonﬁc patient e

onhommicmaypﬁm‘,p"f et

important indicator of .‘ __,. : Ty A

in orthodontic patients may tal care m o
periodontal health
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{-Orthognathic Surgery Patients

Comparative Study of Oral I
Therapy and Pos

10.1093/asj/sjab] 14, PMID:  33751048;

jons of the Study
ll;:?::: :::viding valuable insights into the oral‘hygicnc PMCID:‘SMCS:'%T::ZP,{ 3 BT
status and periodontal health of patients undergoing fixed 2. Liu F, . ang Y, m,dQu DA
orthodontic therapy and post-onhognalhic surgery, the Companscfn of fixed braces clwmr« -
present study has certain limitations. First, the sample malocclusion treatment. BMC onlm alth.
size was relatively limited to 100 participants, which 2024 Aug 14:24(1):941. dOi;. 10.1186/512903-
may restrict the generalizability of the findings to the 024-04469-2. PMID: _39__[!3
broader population. Second, the study was conducted at PMCI 1323350._ _

3, Alfuriji$, Alhazmi N, / If

crefore the results may not
different gcogmphic regions
or clinical settings. Third, the cross-sectional design of
the study did not allow for the assessment of long-term
changes in oral hygiene and periodontal health over the
course of treatment. Additionally, the evaluation relied
mainly on clinical indices such as plaque index,
and oral hygiene index, without
incorporating microbiological  or radiographic
assessments that could provide more comprehensive
information about periodontal status. Finally, patient-
related factors such as dietary habits, socioeconomic
status, and individual oral hygiene practices were not
evaluated, which may also influence periodontal health

a single institution, and th
fully represent patients from

A, Alruwaithi M, Alkathe

gingival index,

outcomes.
Conclusion d ]
The present study demonstrated that patients undergoing
fixed orthodontic therapy exhibited poorer oral hygiene
status and greater periodontal inflammation comparedto
post-orthognathic surgery patients. Increased pla
accumulation, higher gingival index scores,
bleeding on probing were observed in the ¢
group. These findings highlight the significant
fixed orthodontic appliances on plaque retentic
gingival health. Proper oral hygiene pr
periodontal monitoring are csseatial
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Is MRI still the gold standard for assessing...

CRa'® T JOUINAL OF CRANOMANORULAR & RITP PRACTICY @
Exnvasasli-n
mﬂm""‘"‘

Is MRI still the gold standard for assessing disc position in Tempore ‘
joint disorders? A clinical-Imaging agreement study ,
Asok Mathew PhD 3, Alexander Maniangat Luke MDS*, swwhmglmwmw

mdmmmummmwuwummw -f;m,-
Unized Arsd Emirates. "Oepariment of Oral and Maxiiotacial Surgery, Mwmmmm ;__5,._ y

. Teerthanker Mahaveer Dental Coliege & & Research Centre, Teerthankes Mahaveer University, Moradabad, India >

1. Introduction

Internal derangement of the temporomandibular joint
(TM]) s a common disorder characterized by abnormal
and functional relstionships between the

artcular disc, condyle, and anicular eminence [1-3]).
Temporomandibular disordens (TMDs) are currently
understood as a heterogencous group of musculoskele-
tal pain conditions characterized primarily by pain,
functional limitation, and psychosocial impact rather
than by structural abnormalitics alone. Contemporary
standards of care emphasize that TMDs are fundamen-
tally dinical disgnoses, and that imaging findings fre-
quently represent anatomical variation or adaptive
changes rather than disease requiring intervention [4).
Over the past three decades, significant efforts have
umm-nmmummdm
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1. Introduction

Internal derangement of the temporomandibular joint
(TM]) is a common disorder characterized by abnormal
positional and functional relaionships between the
articular disc, condyle, and articular eminence [1-3].
Temporomandibular disorders (TMDs) are currently
understood as a heterogencous group of musculoskele-
tal pain conditions characterized primarily by pain, e evalua
functional limitation, and psychosocial Impact rather  (TM]) anatomy and f
than by structural abnormalities alone. Contemporary  as transcranial radic
standards of care emphasize that TMDs are fundamen-  vided limited in -.
tally clinical diagnoses, and that imaging findings fre-  were Inadequate fo
quently represent anatomical variation or adaptive  duction of compuled
changes rather than discase requiring Intervention [4). ant \agne
Over the past three decades, significant efforts have  enabled b
been made to standardize the clinical diagnosis of TMDs.  both
The Research Diagnastic Criteria for Temporomandibular
Disorders (RDC/TMD) and its successor, the Diagnostic
Criteria for Temporomandibular Disorders (DC/TMD),
were developed 1o improve diagnostic relisbility and
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Alm: To compare alveolar bone ¢
assisted space management using CBCT,
Materials and Methods: This

significantly greater reduction in bone thickness, in
Group [ (p<0.001). The incidence of dehiscence
osteotomy-assisted space management showed
Conclusion: Segmenta) osteolomy-assisted spa
compared o premolar extraction orthodontics,
changes, aiding in improved treatment planning and outcomes,
Keywords: Alveolar bone, CBCT, Orthodontic Space

Management, M
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Orthodontic treatment planning ofien involves
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" Alveolar Bone Changes After Premolar Extractio

dentoalveolardiscrepancies.  While extraction-based
orthodontics has been widely practiced and documented
for decades, recent advances in surgical adjuncts, such as
segmental  osteotomy-assisted onhodomit':s, have
introduced alteative modalities for managing space
without relying solely on conventional tooth movement.
These differing approaches may exert distinct cffects on
alveolar bone morphology, which plays a crucial role in
long-term periodontal health and treatment stability.
The alveolar bone is a dynamic structure that undergoes
continuous remodeling in response to mechanical forces
applied during orthodontic treatment (2]. Controlled
orthodontic forces result in bone resorption on the
pressure side and bone apposition on the tension side,
allowing for tooth movement within the alveolar housing.
However, excessive or poorly controlled forces may Iead
1o undesirable consequences such as alveolar bone loss,
dehiscence, fenestration, and root resorption. In
extraction-based  orthodontics,  significant  tooth
movement is often required to close the extraction spaces,
which may increase the risk of adverse alveolar bone
changes, particularly in patients with thin biotypes or pre-
existing periodontal compromise [3].
Premolar extraction orthodontics typically involves
retraction of anterior teeth into the extraction spaces,
often resulting in substantial remodcling of the
surrounding alveolar bone. Studies have shown that such
movements can lead to changes in alveolar bone
thickness, height, and density, especially in the anterior
region [4). The degree of these changes depends on
various factors, including the magnitude and direction of
orthodontic forces, treatment duration, patient age, and
individual biological response. Morcover, the risk of
cortical plate perforation and alveolar bone dehiscence
becomes more pronounced when tooth movement
exceeds the anatomical boundaries of the alveolar
housing.
In contrast, segmental osteotomy-assisted orthodontics
represents a surgical approach that facilitates rapid
repositioning of dentoalveolar segments. This technique
involves selective corticolomy or osteotomy cuts in the
alveolar bone, allowing for en bloc movement of teeth
alopg with their supporting bone [5]. By reducing
resistance from cortical bone and enhancing regional
acceleratory phenomena, scgmeatal ostcotomy can
significantly shorten treatment duration and minimize the
extent of orthodontic tooth movement required.
Consequently, it may offer advantages in preserving

n Orthodontics Versus Segmental Osteotomy-Assisted
Space Management: A Comparative CBCT Study

alveolar bone integrity and reducing the risk of
periodontal complications.

The advent of Conc Beam Computed Tomography
(CBCT) has revolutionized the assessment of alveolar
bone chapges in orthodontics. Unlike conventional two-
dimensiopal radiographs, CBCT pmridea Hd:-
resolution, three-dimensional images that cnable
cvaluation of bone morphology, inclndins :
height, and volumetric changes. This !
allows clinicians and mm'chu's‘tg
alterations in the alveolar bone that may no
traditional radiographs, thereby ir ving
of diagnosis, trcatment pian
assessment [6]. %
Despite the growing interest in mi
surgically assisted orthodontic tech
a paucity of comparative studies eva
premolar extraction orthode S
osteotomy-assisted space man

extraction-based mmtmmomei* |
surgical adjuncts independently, ¥

results. As patient expectations
is an increasing demand for
both efficient and minimally detrime:
structures [9]. ol
In this context, a comparative:

imaging can provide valuable in:

?.nd biological safety [11]. Therefore,
important to determine the compal

premolar  extraction orthodontics and
osteotomy-assisted space w
changes using CBCT imaging. )
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Alveolar Bone Changes After Premolar Extractio

Mcthodology
Study Design and Setting
This study was designed as a prospective, comparative
clinical study, Fthical clearance was obtained from the
Institutiooal  Ethical Committee prior  to  the
commencement of the study, and all procedures were
camied out in accordance with the Declaration of
Helsinki. Written informed consent was obtained fromall
participants.
Sample Size and Study Population
A total of 100 patients requinng orthodontic space
management were selected for the study. The sample size
was calculated based on previous studies assessing
alveolar bone changes using CBCT, cnsuring adequate
power (80%) and a significance level of 5%. The
participants were randomly divided into two groups:
Group I (n = 50): Patients treated with premolar
extraction orthodoatics
Group 11 (n = 50): Paticats treated with segmental
osteotomy-assisted space management
Inclusion Criteria
Patients aged between 18 and 35 years
Presence of Class | or Class 11 malocclusion requiring
space management 1.
Moderate to severe crowding or dental protrusion
Good general and periodontal health
No previous history of orthodontic treatment 2
Exclusion Criteria
Patients with systemic discases affecting  boné.
metabolism (¢.g., osteoporosis, diabetes) 4.
History of craniofacial anomalies or syndromes
Active periodontal disease
Pregnant or lactating women
Paticats unwilling to undergo CBCT imaging
Randomization and Allocation
Participants were randomly assigned to cither Group I or
Group 11 using a computer-gencrated randomization
table. Allocation concealment was maintained using

scaled opaque envelopes.

Treatment Protocol

Group I (Premolar Extraction Orthodontics): o
Patients underwent extraction of first premolars .
followed by conventional fixed orthodontic therapy
using pre-adjusted edgewise appliances (MBT .

prescription, 0.022" slot). Alignment and leveling were
achieved using sequential archwires, followed by space
closure using sliding mechanics with controlled force
application.

n Orthodontics Versus Segmental Osteotomy-Assisted
Space Management: A Comparative CBCT Study '

Group 11 (Segmental Osteotomy-Assisted Space

nagement):
Jmumlwwmm
under local anesthesia by an experienced oraland
maxillofacial surgeon. Vertical and horizontal
corticotomy cutswetemdclomobitbelﬁ\L :

achieve final alignment.
CBCT Imaging Protocol
CBCT scans were taken l‘urcll
points: -
TO (Baseline): Before
T1 (Post-treatment): Aﬂ'ﬂ‘

Alveolar Bone Hd'ht:
junction (CEJ) to alveolar ¢
Bone Density: Measumfin Ho

Qualitative variables: Chi-squarc test
A pvalue of <005 was considered
significant.

Outcome Measures

UDDT, Volume 16 Issue 195, 2026
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The primary outcome measure was the change in alveolar
bone thickness and  height following treatment.
Secondary outcomes included changes in bone density
and the incidence of dehiscence and fenestration.
This methodology ensured a standardized and
reproducible approach to compare alveolar bone changes
between premolar extraction orthodontics and segmental
osteotomy-assisted  space  management using CBCT
imaging.
Results
A total of 100 patients completed the study, with 50
patients in Group I (Premolar Extraction Orthodontics)
and 50 patients in Group Il (Segmental Osteotomy-
Assisted Space Management). All participants underwent
CBCT evaluation at baseline (T0) and post-treatment
(T1). The data were analyzed using SPSS software, and
the findings arc presented below.,

Table 1: Demographic Characteristics of Study
Participants

Parameter Group 1| Group II| p-
(n=50) (n=50) value

Mean Age | 246232 | 25.1+£3.5 | 048

(years)

Gender (M/F) 22/28 24126 0.68

Malocclusion 30720 28/22 0.67

(Class I/11)

Alveolar Bone Changes After Premolar Extraction Orthodontics Versus Segmental Osteotomy-Assisted
Space Management: A Comparative CBCT Study

There was no statistically significant difference between
the two groups in terms of age, gender distribution, or
type of malocclusion (p > 0.05), indicating baseline
comparability (Table 1).

Table 2: Intragroup Comparison of Alveolar Bone

.

E R S

reduction was more pronounced in Group | compared to
Group 1l (Table 2),

Table 3: Intergroup Comparison of Alveolar BOIC‘ A ‘ 8

Changes (T1-T0 Difference) b
Parameter | Group 1| Group 1IN |
(Mean % :
SD)
Cervical -033£0.12
Thickness bl
Mid-root | -0.38=+0.15 | -0.17
Thickness D
Apical -0.300.14 | -0.12%0.05
Thickness o
Bone 0.85+030
Height
Loss
Bone -120 £ 45
Density
(HU)
Intergroup comparison mmled{

preservation of alveolar bone
group (Table 3). - '

Table 4: Incidence of Dehiscence ar "»T‘““"-
Finding Group T
(u-SD) '_F-ﬁ (n 1l
18(36%) | 7(14%
1224%) |5

Dehiscence
Fenestration

significantly higher in €
suggesting increased risk o!

Thickness (mm) with extraction-based ol
Level | Gro | Gro | p- Gro | Gro | p- Table 5: SPSS Stathtletl
up 1| up I | value |upIl | up Il | val Summary)
(T0) | (T1) (T0) | (T1) | ue Variab | Mean 'Std.’*
Cervi | 145 | 1.12 | <000 | 148 | 136 | 0.0 le Differen | Err |-
al |z |z 12 |z lx |20 — or i s
0.30 | 025 0.28 | 026
Mid- | 1.90 | 1.52 | <0.00 | 1,92 | 1.75 |00
root & = 1* x + 1*
0.35 | 031 0.33 | 030 Cervica | -0.21 0.03
Apica | 240 [ 210 [<0.00 (242 [230 [00 | | '
| + + L it £ 3% Thickn
0.40 | 036 0.38 | 035 ess
Both groups demonstrated a significant reduction in Change
alveolar bone thickness from TO to T1. However, the
LIDDT, Volume 16 Issue 195, 2026
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Mid- 021 004 | . <000 |.029 that significant incisor retraction leads to thinning of the
oot 525\ \* to -| alveolar bone, especially when tooth movement
Thickn 0.13 approaches the cortical boundaries. The greater reduction
ess observed in the extraction group in this study can be
Change attributed to extensive anterior retraction mechanics and o
Apical | -0.\8 004 |- <000 | 026 prolonged treatment duration. X - '
Thickn 450 | 1* to .| Theobserved increase in alveolar bone height Iou inthe ,
s 0.10 extraction group is supported by Feyizoglu BB et al.
Change (2025) [13] who demonstrated that orthodontic toc
Bone 043 007 1614 | <000 | 029t | movement, particularly retraction, can leld h-. ertica
Height \* 0.57 bone loss and apical displacement of the alve ola C{‘:;}
Loss This occurs due to continuous pressure on the periodontal
Bone | 60 105 |- | <000 |-805 ligament and surrounding bone, especially
Density 571 | 1* o -
@ v

|
v
14
el
> ol
mu
axat
wreat
Epso
Amput
Wtisa
ity 1O n
ks, and st
the 93\“{‘
| {nto an o}

&

DN

Epsom sl ¢
esium sulph
nerals ke Kit
mineral fluids
pear Epsom. E
there and most
2\ favour, is Prot
dde and is man

SRS

39.5
SPSS analysis using independent t-test confirmed
statistically significant differences between the two
groups for all measured parameters (p < 0.001). The
confidence intervals did not cross zero, further validating
the reliability of the results (Table 5).
The results of this study demonstrate that while both
treatment modalities resulted in significant alveolar bone
changes, premolar extraction orthodontics exhibited
greater bone loss, reduced bone density, and higher
incidence of dehiscence and fencstration compared to
segmental osteolomy-assisted space management. The
CBCT analysis provided precise three-dimensional

assessment, reinforcing the superiority of the osteotomy-
assisted approach in preserving alveolar bone integrity
Discussion
The present study compared alveolar bone changes
following premolar extraction orthodontics and
scgmental ostcolomy-assisted space management using
CBCT imaging. The findings revealed that although both
treatment modalities resulted in significant alveolar bone
remodeling,  premolar  extraction  orthodontics
demonstrated  greater reduction in alveolar bone
thickness, increased bone height loss, decreased bone
density, and a higher incidence of dehiscence and
fenestration.  These  results suggest that scgmental
osteotomy-assisted space management is more favorable
in preserving alveolar bone integrity
Orthodontic tooth movement induces a biologic responsc
characterized by bone resorption and apposition. In the
present study, a significant reduction in alveolar bone
thickness was obscrved in the extraction group,
particularly at cervical and mid-root levels. This finding
is consistent with Atik E ct al. (2018) [12) who reported
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SPSS analysis using independent t-test confirmed
statistically significant differences between the two
groups for all measured parameters (p < 0.001). The
confidence intervals did not cross zero, further validating
the reliability of the results (Table 5).
The results of this study demonstrate that while both
treatment modalities resulted in significant alveolar bone
changes, premolar extraction orthodontics exhibited
greater bone loss, reduced bone density, and higher
incidence of dehiscence and fencstration compared to
segmental osteolomy-assisted space management. The
CBCT analysis provided precise three-dimensional

assessment, reinforcing the superiority of the osteotomy-
assisted approach in preserving alveolar bone integrity
Discussion
The present study compared alveolar bone changes
following premolar extraction orthodontics and
scgmental ostcolomy-assisted space management using
CBCT imaging. The findings revealed that although both
treatment modalities resulted in significant alveolar bone
remodeling,  premolar  extraction  orthodontics
demonstrated  greater reduction in alveolar bone
thickness, increased bone height loss, decreased bone
density, and a higher incidence of dehiscence and
fenestration.  These  results suggest that scgmental
osteotomy-assisted space management is more favorable
in preserving alveolar bone integrity
Orthodontic tooth movement induces a biologic responsc
characterized by bone resorption and apposition. In the
present study, a significant reduction in alveolar bone
thickness was obscrved in the extraction group,
particularly at cervical and mid-root levels. This finding
is consistent with Atik E ct al. (2018) [12) who reported
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Mid- 021 004 |- <0,00 | -0.29
oot 525 | 1* to -
Thickn 0.13
oSS

Change

Apical | <0.18 004 |- <0,00 | -0.26
Thickn 450 | 1* 10 -
css 0.10
Change

Bone 043 007 | 6.14 | <0.00 | 0.29 to
Height 1* 0.57
Loss

Bone -60 105 | - <0.00 | -80.5
Density 571 ) 1* to -
Change 39.5

SPSS analysis using independent t-test confirmed
statistically significant differences between the two
groups for all measured parameters (p < 0.001). The
confidence intervals did not cross zero, further validating
the reliability of the results (Table 5).
The results of this study demonstrate that while both
treatment modalities resulted in significant alveolar bone
changes, premolar extraction orthodontics exhibited
greater bone loss, reduced bone density, and higher
incidence of dehiscence and fenestration compared to
segmental osteotomy-assisted space management. The
CBCT analysis provided precise three-dimensional
assessment, reinforcing the superiority of the osteotomy-
assisted approach in preserving alveolar bone integrity.
Discussion
The present study compared alveolar bone changes
following premolar extraction orthodontics and
scgmental osteotomy-assisted space management using
CBCT imaging. The findings revealed that although both
treatment modalities resulted in significant alveolar bone
remodeling,  premolar  extraction  orthodontics
demonstrated greater reduction in  alveolar bone
thickness, increased bone height loss, decreased bone
density, and a higher incidence of dehiscence and
fencstration.  These results suggest that segmental
osteotomy-assisted space management is more favorable
in preserving alveolar bone integrity.
Orthodontic tooth movement induces a biologic response
characterized by bone resorption and apposition. In the
present study, a significant reduction in alveolar bone
thickness was observed in the extraction group,
particularly at cervical and mid-root levels. This finding
is consistent with Atik E et al. (2018) [12] who reported

that significant incisor retraction leads to thinning of the o
alveolar bone, especially when tooth movement R
approaches the cortical boundarics. The greater reduction
observed in the extraction group in this study can be
attributed 1o extensive anterior retraction mocllnhlnd k
prolonged treatment duration. -2 Rl
The observed inctuuinalveohrbonebei;h[o_qf
extraction group is supported by Feyizoglu B
(2025) [13] who demonstrated that or

This occurs due to continuous pruuucou lhs
ligament and surrounding bone, especially in ¢
movement exceeds the phyﬁologm Ifmilt o the
housing.

The higher prevalence of dehmoc
the extraction group in the present
with Choi JY et al. (2020) [14]
orthodontic  treatment  involving
movement increases the risk of al
These defects are more common w
beyond the cortical plate or in paﬂentl
bone biotypes, which ﬁmhu'mppom '
present study. T Al
Regarding bone density, a ﬂgmﬁ'eluqf'a
observed in both groups, with a‘i mot
decrease in the extraction group. imi las
reported by Zhang Y et al. (2024) [
onhodonuc furces lead to !empoﬁuy :

acceleratory phcnommon,whkl':"“
and remodeling in a more control
Funhcnnore, the role of CBCT i

resmmh Anter E et al. (2016) [16)
CBCT provides precise ﬂlm@-dimamf valy
alveolar bone thickness, hc:gbl,anddafocll,' :
better detection of subtle changes that may n
on conventional radiographs. The use of CI the
present study therefore strengthens lhe q,,,_,_i
accuracy of the findings.

The comparatively favorable outcomes in lhc
osteofomy-assisted group can be attributed
biomechanical and biological advantages of
approach. By allowing en bloc movement | g
dentoalveolar segments, this technique minimizes the
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need for extensive orthodontic tooth movement, thereby
reducing stress on the surrounding alveolar bone.
Additionally, the shorter treatment duration associated
with this method may further limit bone remodeling and
associated complications,

However, despite its advantages, segmental osteotomy is
a surgically invasive procedure and may not be suitable
for all patients. Clinical decision-making should

therefore consider individual patient factors, including.

skeletal pattem, periodontal status, treatment objectives,
and patient willingness to undergo surgery.

Ovenll, the findings of the present study align with
existing literature, demonstraling that extraction-based

orthodontics is associated with greater alveolar bong.

changes compared to surgically assisted approaches. The
results support the consideration of segmental
osteotomy-assisted space management as an effective
alternative for preserving alveolar bone health in
appropriately selected cases.

Limitations

The present study has certain limitations that should ba.

considered while interpreting the results. Although a
sample size of 100 patients was included, the study was
conducted at a single center, which may limit the
generalizability of the findings to a broader population.
The follow-up period was restricted to the immediate
post-treatment  phase, and long-term evaluation of
alveolar bone stability was not performed. Additionallyd.
variations in individual biological response, bone
metabolism, and periodontal biotype were not separately
analyzed, which could influence alveolar bone
remodeling outcomes. While CBCT provides accurate
three-dimensional assessment, factors such as voxel size,
image resolution, and observer interpretation may
introduce  minor measurement errors.  Furthermores.
surgical variability in segmental osteotomy procedures
and differences in operator skill could have influenced
the results. Lastly, patient-related factors such as
compliance, oral hygiene maintenance, and healing
capacity were not quantitatively assessed, which magp,
also have impacted the observed outcomes,

Conclusion

Premolar extraction orthodontics and segmental
osteotomy-assisted space management both result in
significant alveolar bone changes.However, extraction- 7.
based orthodontics is associated with greater reduction

in bone thickness, height, and density.Segmental
ostcolomy-assisted approach demonstrates better

Alveolar Bone Changes After Premolar Extraction Orthodontics Versus Segmental Osteotomy-Assisted
Space Management: A Comparative CBCT Study

il omatim (et v

preservation of alyeolar bone and fewer periodontal
complications. CBCT analysis provides an accurate and
reliable method for assessing these three-dimensional
bone changes. Therefore, segmental osteotomy-assisted
space management may be a more favorable option in
sclected cases for maintaining alveolar bone i lnlem!y
and treatment stability.
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are highlighted jn thisarticles thorough review of ts application in several

fields, Because of its well-known ability to relax muscles, Epsom salt Is *Co ITesponding Autho

like as lotions, masks, and scrubs, Epsom salt baths, which are prized for
their ability to soothe painful feet, soften skin, and €ncourage relaxation,
have also evolved Into an opulent self-care ritual,
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1. INTRODUCTION

With the growing number of chronic discases affecting iy
the oral cavity worldwide, dental caries continues 1o affect
the population of all age groups [1]. The burden of carics is
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