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Abstract:

Orthodontics plays an essential interdisciplinary role in preparing patients for restorative and implant dentistry. Therefore, it is of
interest to evaluate the effect of pre-restorative orthodontic treatment on space availability, root alignment, occlusal relationships and
restorative outcomes. Orthodontic intervention resulted in significant improvement in implant site preparation, reduced need for
aggressive tooth preparation and enhanced esthetic and functional results. Prosthetically driven implant placement and restorative
rehabilitation were successfully achieved following orthodontic preparation. Thus, data shows the incorporation of orthodontic
treatment as a foundational step in comprehensive restorative and implant treatment planning.
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Background:
Orthodontics plays a critical interdisciplinary role in modern
dental practice by creating optimal tooth position and occlusal
relationships prior to restorative and implant procedures [1].
Pre-restorative ~ orthodontic ~ treatment  helps  correct
malalignment, spacing and axial inclinations, thereby improving
esthetics, function and long-term prognosis of prosthetic
restorations [2]. In implant dentistry, orthodontics is essential for
space creation, root divergence and correction of tilted teeth to
facilitate ideal implant placement and avoid anatomical
complications [3]. Orthodontic intervention before restorative
treatment allows preservation of tooth structure by reducing the
need for aggressive tooth preparation and extensive prosthetic
compensation [4]. Interdisciplinary  planning between
orthodontists, prosthodontists and implantologists has been
shown to significantly enhance treatment outcomes and patient
satisfaction [5]. Thus, orthodontics serves as a foundational step
in comprehensive restorative and implant treatment planning,
contributing to functional stability, esthetic harmony and long-
term success [6]. Orthodontics also plays an important role in
managing compromised dentitions by redistributing spaces for
pontics, implants, or resin-bonded restorations [7]. Adult
patients increasingly seek combined orthodontic and restorative
care, making orthodontics a critical preparatory phase in
comprehensive treatment planning [8]. Advances in fixed
appliances, clear aligners and digital treatment planning have
further expanded the scope of orthodontics in pre-restorative
and implant therapy [9]. Orthodontic extrusion and intrusion
techniques are valuable adjuncts in managing teeth with
subgingival defects and uneven gingival margins prior to

restoration [10]. Correction of occlusal discrepancies through
orthodontics contributes to improved load distribution and
longevity of restorations and implant-supported prostheses [11].
Multidisciplinary collaboration among orthodontists,
prosthodontists, periodontists and implantologists is essential
for achieving optimal functional and esthetic outcomes [12].
Evidence suggests that orthodontic preparation reduces
prosthetic complications and enhances patient satisfaction in
restorative and implant dentistry [13]. Orthodontics also aids in
correcting transverse and sagittal discrepancies that may
otherwise compromise implant positioning and restorative
design [14]. Orthodontic treatment serves as a foundational step
in restorative and implant dentistry by improving biologic,
functional and esthetic treatment outcomes [15]. Therefore, it is
of interest to evaluate the impact of pre-restorative orthodontics
on managing spatial availability, root alignment, functional
occlusion, and predictable restorative results.

Methodology:

The present study was designed as a prospective interventional
clinical research study to evaluate the role of orthodontic
treatment as a preparatory phase for restorative and implant
dentistry. The study was conducted at a tertiary care dental
teaching institution through interdisciplinary collaboration
between the Departments of Orthodontics and Prosthodontics.
Total study duration of 24 months was planned, which included
patient recruitment, orthodontic intervention, restorative or
implant rehabilitation and post-treatment evaluation. A total of
45 adult patients aged between 18 and 50 years, who required
orthodontic treatment prior to restorative rehabilitation or
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implant placement, were included in the study. Patients
presenting with malaligned teeth, inadequate space, tilted teeth,
improper axial inclination, or compromised occlusion that could
adversely affect restorative or implant outcomes were selected.
Patients with active periodontal disease, uncontrolled systemic
conditions, previous orthodontic treatment, or unwillingness to
undergo interdisciplinary care were excluded from the study.
All patients underwent comprehensive clinical and radiographic
evaluation prior to treatment. Diagnostic records included
intraoral and extraoral photographs, pre-treatment dental casts
or digital models, orthopantomograms and cone beam
computed tomography scans at proposed implant sites. Occlusal
assessment was performed using mounted study models and
clinical occlusal analysis. An interdisciplinary treatment plan
was formulated for each patient after consultation between the
orthodontist, prosthodontist and implantologist, with emphasis
on achieving prosthetically driven orthodontic outcomes.
Orthodontic treatment was carried out using fixed pre-adjusted
edgewise appliances, with mechanics tailored to individual case
requirements. The orthodontic objectives included space creation
or redistribution, correction of axial inclinations, establishment
of adequate root divergence at implant sites, intrusion or
extrusion of teeth where indicated and correction of occlusal
discrepancies. Auxiliary appliances such as open coil springs,
uprighting springs and elastics were used as needed.
Orthodontic treatment was continued until the planned
restorative or implant requirements were achieved. Following
completion of the orthodontic phase, patients underwent
definitive restorative or implant procedures. Implant placement
was performed in a prosthetically guided manner based on post-
orthodontic CBCT evaluation, ensuring optimal positioning
relative to adjacent roots and available bone. Restorative
rehabilitation included single crowns or fixed partial dentures
and occlusal adjustments were made to establish a stable and
harmonious occlusion. Outcome assessment was carried out at
pre-treatment, post-orthodontic and post-restorative or implants
phases. Parameters evaluated included adequacy of space for
restorations or implants, root positioning and parallelism,
accuracy of implant placement, occlusal stability, esthetic
improvement, need for additional restorative modifications and
patient satisfaction. The collected data were statistically
analyzed using appropriate statistical software, with pre- and
post-treatment comparisons made and a significance level set at
p < 0.05. Ethical approval was obtained from the Institutional
Ethical Committee and written informed consent was secured
from all participants prior to the commencement of the study.

Results:

A total of 45 patients who underwent orthodontic treatment
prior to restorative or implant rehabilitation were evaluated in
the present study. Table 1 presents the demographic
characteristics of the study population. A total of 45 adult
patients were included in the study, with ages ranging from 18
to 50 years and a mean age of 32.6 + 7.4 years. Female patients
constituted a slightly higher proportion of the sample (55.6%)
compared to male patients (44.4%). Among all participants, 26
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patients (57.8%) required orthodontic treatment as a preparatory
phase before implant placement, whereas 19 patients (42.2%)
underwent orthodontic correction prior to restorative treatment
alone. These findings indicate that orthodontic intervention is
frequently required to establish favorable conditions for
implant-supported or restorative rehabilitation in adult patients.
Table 2 compares the pre-treatment and post-orthodontic
clinical parameters. The mean mesiodistal space increased
significantly from 5.2 + 1.1 mm before treatment to 7.8 + 0.9 mm
after orthodontic intervention (p < 0.001), demonstrating
successful space creation for ideal restorative or implant
placement. Root divergence also improved significantly from 7.6
+ 24 degrees to 14.2 + 2.1 degrees (p < 0.001), indicating
enhanced separation and alignment of adjacent roots, which is
critical for safe implant positioning and periodontal health. In
addition, axial inclination deviation decreased markedly from
11.3 + 3.2 degrees pre-treatment to 4.1 * 1.6 degrees post-
treatment (p < 0.001), reflecting substantial correction of tooth
angulation and improved axial alignment. The statistically
significant p-values confirm that orthodontic treatment
produced meaningful improvements in all evaluated
parameters. Table 3 summarizes the clinical outcomes following
restorative and implant rehabilitation after orthodontic
preparation. Prosthetically accurate implant positioning was
achieved in 92.3% of cases, indicating the effectiveness of
orthodontic space management and root alignment in facilitating
ideal implant placement. Occlusal stability was satisfactory in
88.9% of patients, while esthetic outcomes were considered
satisfactory in 90.1% of cases, demonstrating favorable
functional and cosmetic results. Furthermore, 86.7% of patients
required less aggressive tooth preparation due to improved
tooth positioning after orthodontic treatment, supporting a more
conservative restorative approach. Overall patient satisfaction
was high, with 93.4% of patients reporting satisfactory treatment
outcomes. These findings emphasize the important role of
orthodontic preparation in improving restorative efficiency,
implant accuracy, esthetics, and patient acceptance.

Table 1: Demographic characteristics of the study population

Parameter Number of Patients (n =45)  Percentage (%)
Gender - Male 20 444

Gender - Female 25 55.6

Mean age (years) 326+74 -
Implant-related cases 26 57.8
Restorative-only cases 19 42.2

Table 2: Comparison of pre- and post-orthodontic parameters

Parameter Pre-treatment  Post-orthodontic  p-value
(Mean + SD)  (Mean * SD)

Mesiodistal space (mm) 52+1.1 7.8+0.9 <0.001*

Root divergence (degrees) 76+24 142+21 <0.001*

Axial inclination deviation ~ 11.3 £3.2 41+16 <0.001*

(degrees)

*Statistically significant

Table 3: Post-restorative and implant treatment outcomes
Satisfactory (%)  Unsatisfactory (%)

Outcome Parameter

Implant positioning accuracy  92.3 7.7
Occlusal stability 88.9 11.1
Esthetic outcome 90.1 9.9

3846



ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 22(7): 3844-3848 (2026)

Reduced need for aggressive  86.7 133

tooth preparation

Overall patient satisfaction 93.4 6.6
Discussion:

The present study demonstrates that orthodontic treatment
plays a crucial preparatory role in restorative and implant
dentistry by improving tooth position, space availability and
occlusal relationships prior to definitive rehabilitation [16, 17].
Orthodontic intervention as part of an interdisciplinary
approach has been shown to enhance functional and esthetic
outcomes, supporting the concept that comprehensive treatment
planning yields more predictable results [16]. Adequate
mesiodistal space and proper root divergence are critical
prerequisites for ideal implant placement and the significant
improvement observed in the present study following
orthodontic space creation is consistent with previous reports
emphasizing prosthetically driven orthodontic preparation [18,
19]. Proper root positioning minimizes the risk of implant
malposition, reduces surgical complications and improves long-
term implant stability [19, 20]. Correction of axial inclination
through orthodontic treatment in the present study resulted in a
reduced need for restorative compensation, thereby allowing
more conservative tooth preparation [17, 21]. Preservation of
tooth structure is a key biological principle in restorative
dentistry and orthodontic alignment prior to restoration has
been shown to improve the longevity and prognosis of
prosthetic restorations [21]. The favorable esthetic outcomes
observed in this study can be attributed to orthodontic
correction of tooth position and gingival discrepancies prior to
restoration [18, 22]. Orthodontic intrusion and extrusion
techniques have been widely documented as effective methods
for managing uneven gingival margins and subgingival defects,
particularly in the esthetic zone [22, 23]. Improved occlusal
stability following combined orthodontic and restorative or
implant therapy in the present study highlights the importance
of orthodontic correction in achieving harmonious occlusal
relationships [23, 24]. Proper occlusal load distribution is
especially important in implant-supported prostheses, where
occlusal overload can lead to mechanical failure and peri-
implant bone loss [24, 25]. High patient satisfaction scores
observed in this study further reinforce the benefits of
interdisciplinary treatment planning [16, 17]. Adult patients
increasingly demand comprehensive care that addresses both
esthetic and functional concerns and orthodontic preparation
has been shown to significantly enhance patient-reported
outcomes [17, 18]. Despite the positive findings, the present
study is limited by its sample size and the absence of long-term
follow-up data [20, 25]. Future longitudinal studies with larger
sample sizes are recommended to evaluate the long-term
stability and success of orthodontically prepared restorative and
implant treatments [25, 26]. Recent advancements in
orthodontics and digital dentistry have significantly improved
implant site preparation and interdisciplinary treatment
outcomes. Clear aligner therapy has been recognized as a
minimally invasive approach that facilitates controlled tooth
movement while preserving dental structures, making it suitable
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for pre-restorative procedures [27]. The use of three-dimensional
digital technologies has further enhanced implant space
planning by improving diagnostic accuracy and enabling precise
positioning of implants within the arch [28]. Additionally, the
incorporation of advanced imaging techniques and virtual
patient simulations has been shown to increase the accuracy and
predictability of implant placement procedures [29]. Orthodontic
space creation remains a fundamental step in managing partially
edentulous cases, as it helps establish optimal conditions for
implant placement and improves both functional and esthetic
outcomes [30]. Furthermore, the integration of orthodontic and
restorative workflows through digital approaches has
strengthened interdisciplinary collaboration and enhanced
patient-centered care.

Conclusion:

Orthodontic treatment serves as a critical preparatory step in
restorative and implant dentistry by optimizing tooth position,
space availability and occlusal relationships. Pre-restorative
orthodontic intervention enables prosthetically driven implant
placement and conservative restorative procedures with
improved esthetic and functional outcomes. An interdisciplinary
approach incorporating orthodontics significantly enhances
treatment predictability, stability and long-term success.

Advancement knowledge:

This study advances current knowledge by highlighting the
critical role of orthodontic treatment in optimizing conditions for
restorative and implant dentistry. It demonstrates how
orthodontic interventions improve space distribution, occlusal
relationships and alveolar bone architecture, thereby enhancing
the predictability and long-term success of restorative and
implant procedures.
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