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ABSTRACT 

The integration of orthodontic alignment in periodontally altered dentitions represents a critical intersection of 

dental specialties, where the pursuit of aesthetic and functional harmony must contend with compromised 

periodontal support. This conceptual manuscript develops a novel theoretical framework to analyze the 

determinants of long-term tooth stability post-orthodontic intervention in such cases. Drawing upon a synthesis 

of recent literature, it examines the interplay between altered periodontal architecture, biomechanical forces 

during alignment, and subsequent remodeling processes that influence stability. Key considerations include the 

diminished capacity for adaptive remodeling in periodontally compromised tissues, the role of residual 

inflammation in exacerbating instability, and the potential for microbial dysbiosis to undermine long-term 

outcomes. The proposed framework, termed the Dynamic Periodontal-Orthodontic Stability Continuum 

(DPOSC), conceptualizes stability as a multifaceted equilibrium modulated by temporal, biomechanical, and 

biological variables. This model posits that stability emerges from the interaction of alveolar bone density 

gradients, periodontal ligament viscoelasticity, and gingival connective tissue resilience, offering a hypothesis-

generating lens for future investigations. By eschewing empirical data, this analysis aims to stimulate 

theoretical discourse on optimizing orthodontic strategies in periodontally vulnerable populations, potentially 

informing refined clinical paradigms without prescribing specific interventions. Ultimately, the DPOSC 

framework highlights the need for conceptual models that account for the chronicity of periodontal alterations 

in predicting orthodontic relapse trajectories. 
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Introduction 
 

The confluence of orthodontics and periodontics has 

long been recognized as essential for managing [1-6] 

complex dentofacial conditions, particularly in 

individuals with pre-existing periodontal compromise. 

Periodontally altered dentitions, characterized by 

reduced alveolar bone height, widened periodontal 

ligament spaces, and potential gingival recession, pose 

unique challenges to orthodontic treatment objectives 

[7]. These alterations often stem from chronic 

inflammatory processes that erode supporting 

structures, rendering the dentition more susceptible to 

instability following mechanical interventions such as 

tooth alignment [8]. Despite advancements in 

interdisciplinary approaches, the long-term stability of 

orthodontically aligned teeth in such contexts remains 

a theoretical enigma, warranting a conceptual 

reevaluation. 

Historically, orthodontic alignment has been viewed 

through a biomechanical prism, where forces are 

applied to elicit controlled [9-12] tooth movement via 

periodontal ligament-mediated remodeling [13]. In 

healthy periodontia, this process facilitates predictable 
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outcomes, with post-treatment stability supported by 

adaptive tissue responses. However, in periodontally 

altered dentitions, the baseline integrity of the 

supporting apparatus is diminished, potentially 

amplifying risks of relapse or further tissue degradation 

[14]. Recent conceptual syntheses underscore that 

periodontal disease stages I-III, as delineated in 

contemporary classifications, introduce variables that 

disrupt the equilibrium between orthodontic force 

application and tissue resilience [15]. This disruption 

manifests as altered bone turnover rates, compromised 

ligamentous attachment, and heightened inflammatory 

susceptibility, all of which may compromise long-term 

positional integrity. 

The imperative for long-term stability analysis arises 

from the recognition that orthodontic relapse is not 

merely a mechanical failure but a multifactorial 

phenomenon intertwined with biological chronicity 

[16]. In periodontally compromised cases, relapse may 

be exacerbated by residual defects in alveolar 

architecture, where incomplete regeneration post-

periodontal therapy leaves vulnerabilities that 

orthodontic movement could exploit [17]. Theoretical 

models to date have often compartmentalized these 

elements, focusing either on orthodontic mechanics or 

periodontal pathology in isolation. Yet, an integrated 

perspective is essential to hypothesize how these 

domains interact over extended timelines, potentially 

spanning years post-alignment. 

Central to this discourse is the concept of 

"periodontally altered dentitions," which encompasses 

dentitions with history of attachment loss, irrespective 

of active disease status [18]. Such dentitions exhibit 

reduced adaptive capacity, where orthodontic 

alignment might induce uneven stress distributions, 

leading to hypothesized focal points of instability [19]. 

Literature from the specified period highlights that 

while orthodontic therapy can adjunctively improve 

periodontal health through better alignment-facilitated 

hygiene, the converse risk of aggravating existing 

compromise necessitates cautious theoretical framing 

[20]. 

Furthermore, the temporal dimension of stability 

merits emphasis. Short-term post-orthodontic 

assessments often mask latent instabilities that emerge 

over decades, influenced by aging-related changes in 

bone metabolism and cumulative occlusal loads [21]. 

In periodontally altered contexts, this latency may be 

shortened due to pre-existing deficits, prompting the 

need for hypothesis-generating models that predict 

trajectories of stability or decline. Such models could 

conceptually bridge gaps in understanding how initial 

periodontal status modulates orthodontic outcomes, 

without relying on empirical validation. 

This manuscript posits that long-term tooth stability in 

these scenarios is governed by a continuum of 

interactions rather than discrete events. By 

synthesizing theoretical underpinnings from 

biomechanics, immunology, and tissue remodeling, it 

aims to construct a novel framework that generates 

testable hypotheses for future scholarship. This 

approach aligns with the ethos of high-impact dental 

journals, where conceptual innovations drive paradigm 

shifts in interdisciplinary care [22]. Absent empirical 

data, the focus remains on logical deduction and 

literature integration to illuminate potential 

mechanisms of instability. 

The introduction of orthodontic alignment into 

periodontally altered dentitions also raises questions 

about the ethical and theoretical boundaries of 

intervention [23-28]. While alignment may enhance 

function and aesthetics, the risk of inducing further 

attachment loss underscores the need for frameworks 

that weigh benefits against potential long-term 

detriments [29]. Conceptual analyses suggest that 

stability is not assured by alignment alone but requires 

consideration of the altered periodontal milieu's 

capacity to sustain repositioned teeth [30]. 

In summary, this section establishes the foundational 

rationale for a hypothesis-generating exploration of 

long-term stability. By delineating the challenges 

inherent to periodontally altered dentitions, it sets the 

stage for a deeper synthesis of theoretical backgrounds 

and the proposal of an original framework to advance 

scholarly discourse. 

Theoretical background & literature synthesis 

Periodontal alterations and their implications for 

orthodontic stability 

Periodontal alterations, encompassing loss of the 

attachment apparatus and alveolar bone resorption, 

fundamentally reshape the biological and mechanical 

foundation upon which orthodontic alignment operates 

[31]. In periodontally altered dentitions, the reduction 

in periodontal support effectively lowers the 

biomechanical tolerance threshold of the dentoalveolar 

unit, theoretically predisposing teeth to accelerated 

relapse following alignment [32]. Conceptual literature 

suggests that these structural changes disrupt 

physiologic load distribution, such that orthodontic and 

post-treatment forces are no longer dissipated 

uniformly across the periodontal ligament and 

surrounding bone [33]. As a result, teeth in 

compromised sites may be subjected to 

disproportionate stresses, amplifying susceptibility to 

positional instability. 

This vulnerability is further compounded by residual or 

low-grade chronic inflammation, which may persist 



Alvarez et al., Hypothesis-Generating Analysis of Long-Term Tooth Stability Following Orthodontic Alignment in 

Periodontally Altered Dentitions 

187 

even after clinical stabilization of periodontal disease 

[34]. Theoretical models posit that such inflammatory 

remnants can perpetuate a subclinical cycle of 

connective tissue degradation and impaired bone 

turnover, thereby undermining the biological 

conditions necessary for long-term stability. Synthesis 

of recent works indicates that stage I–III periodontitis 

introduces heterogeneous structural deficits that 

challenge the assumption of uniform periodontal 

remodeling during and after orthodontic movement 

[35]. In this context, the periodontium may respond 

asynchronously, with site-specific differences in 

healing and adaptation [36-43]. 

For example, widened periodontal ligament spaces 

observed in altered dentitions may facilitate initial 

tooth displacement but compromise long-term 

positional maintenance due to reduced elastic recoil 

and altered fiber reorganization [44]. Theoretically, 

this decoupling of movement efficiency from post-

treatment stability necessitates a shift in stability 

paradigms, wherein traditional orthodontic 

assumptions regarding biologic recovery and retention 

are reconsidered. Rather than representing a transient 

deviation, periodontal alteration emerges as a 

persistent modifier of stability dynamics, reinforcing 

the need for conceptual frameworks that explicitly 

account for compromised regenerative potential. 

Biomechanical considerations in periodontally altered 

dentitions 

Biomechanical principles underpin orthodontic tooth 

movement through controlled pressure–tension 

dynamics that stimulate coordinated bone resorption 

and apposition [45]. In periodontally altered dentitions, 

however, these dynamics are theoretically disrupted by 

reductions in bone volume, density, and ligament 

integrity, leading to non-uniform stress transmission 

and uneven remodeling responses [46]. Conceptual 

analyses suggest that such environments may 

necessitate altered mechanical thresholds, as 

conventional force magnitudes risk exacerbating 

attachment loss or inducing maladaptive tissue 

responses. 

The literature further posits that lighter force 

application may be biologically prudent in 

compromised periodontia, yet this adjustment 

introduces theoretical trade-offs, including prolonged 

treatment duration and extended exposure to 

destabilizing forces [47]. These conditions may, 

paradoxically, increase susceptibility to long-term 

instability by sustaining mechanical stimuli in tissues 

with limited regenerative capacity. Thus, 

biomechanical adaptation in periodontally altered 

dentitions is not merely a matter of force reduction, but 

of navigating competing biological constraints. 

Integrated theoretical models also emphasize the role 

of osteoimmunological interactions in mediating 

stability outcomes. Mechanical loading in inflamed or 

previously inflamed periodontal tissues may amplify 

cytokine signaling cascades, theoretically prolonging 

catabolic activity and delaying stable bone remodeling 

[48]. This synthesis suggests that biomechanical 

optimization in compromised dentitions involves a 

delicate balance between force magnitude, tissue 

resilience, and inflammatory modulation. Rather than 

prescribing specific mechanical strategies, this 

perspective generates hypotheses regarding how 

customized force environments might influence 

stability trajectories, reinforcing the conceptual need 

for stability models that integrate biomechanical and 

biological variability. 

Long-term remodeling processes and relapse risks 

Long-term remodeling in post-orthodontic, 

periodontally altered dentitions entails a prolonged and 

often incomplete adaptive response of the alveolar 

bone–periodontal ligament complex to newly 

established tooth positions [49]. Unlike intact 

periodontia, where coordinated bone apposition and 

ligament reorganization may restore mechanical 

equilibrium, compromised sites are theoretically 

characterized by delayed or asymmetrical remodeling 

trajectories. Conceptual analyses suggest that 

incomplete bone infill within pre-existing intrabony 

defects or areas of reduced cortical thickness may 

persist as structural discontinuities, creating localized 

zones of mechanical vulnerability that predispose teeth 

to positional drift or relapse under functional loading 

[50]. These risks are further compounded by persistent 

microbial challenges, which may sustain low-grade 

inflammatory activity and interfere with the maturation 

of newly formed bone matrices. 

Over extended temporal horizons, systemic and age-

related factors introduce additional complexity to 

remodeling dynamics. Theoretical literature indicates 

that age-associated osteopenia and diminished 

osteoblastic activity may reduce the adaptive capacity 

of alveolar bone, resulting in a gradual attenuation of 

post-treatment stability [51]. Within this context, 

stability is not static but subject to temporal decay, 

where initially acceptable outcomes may progressively 

destabilize as biological reserves decline. This 

temporal dimension challenges conventional 

assumptions that retention protocols alone can offset 

biologically driven remodeling limitations in 

compromised dentitions. 
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Synthesis of interdisciplinary scholarship further 

reveals that relapse is inherently multifactorial, 

emerging from the convergence of residual periodontal 

inflammation, altered force dissipation, and occlusal 

discrepancies that impose uneven functional loads 

[52]. Conceptual frameworks increasingly emphasize 

that relapse should not be interpreted solely as a 

mechanical failure, but rather as a biologically 

mediated response within a constrained regenerative 

environment. Accordingly, long-term remodeling is 

best understood as a continuum rather than a finite 

reparative phase, wherein equilibrium remains 

provisional and sensitive to cumulative perturbations. 

This perspective reinforces the need for theoretical 

models that integrate biological chronicity, structural 

compromise, and temporal modulation when 

hypothesizing stability outcomes in periodontally 

altered dentitions. 

Microbial and immunological factors influencing 

stability 

Microbial dysbiosis in periodontally altered dentitions 

persists post-therapy, potentially undermining 

orthodontic stability through sustained inflammation 

[53]. Theoretical discourse posits that orthodontic 

appliances may alter plaque ecology, hypothesizing 

increased relapse risk in susceptible hosts [54]. 

Immunologically, the interplay between orthodontic 

forces and residual periodontal inflammation amplifies 

osteoclast activity, conceptually linking to accelerated 

bone loss and instability [55]. This synthesis generates 

hypotheses on how modulating these factors could 

theoretically enhance long-term outcomes. 

Table 1. Conceptual Domains Influencing Long-Term Tooth Stability in Periodontally Altered Dentitions 

Conceptual 

Domain 
Core Theoretical Elements Relevance to Long-Term Stability (Conceptual) 

Periodontal 

Structural Integrity 

Reduced alveolar bone height, altered 

attachment geometry, widened periodontal 

ligament spaces 

Alters center of resistance and diminishes 

biomechanical tolerance, predisposing to post-

alignment instability 

Biomechanical 

Force Environment 

Non-uniform stress distribution, altered 

load dissipation, modified torque 

transmission 

Generates asymmetric remodeling responses and 

localized vulnerability to positional drift 

Biological Adaptive 

Capacity 

Remodeling potential, collagen fiber 

reorganization, bone turnover equilibrium 

Determines the ability of tissues to consolidate 

new tooth positions over extended timelines 

Inflammatory 

Modulation 

Residual low-grade inflammation, 

osteoimmunological signaling persistence 

Sustains catabolic signaling that may undermine 

stabilization processes 

Microbial Ecology 
Post-treatment dysbiosis, plaque retention 

niches 

Theoretically perpetuates inflammatory states that 

interfere with long-term tissue equilibrium 

Temporal 

Modulation 

Early remodeling phase, mid-term 

consolidation, late degenerative influences 

Emphasizes stability as a time-dependent 

continuum rather than a static endpoint 

Interdisciplinary considerations for theoretical 

integration 

Interdisciplinary syntheses advocate for sequenced 

approaches, where periodontal stabilization precedes 

orthodontics to optimize stability [56]. Conceptual 

models suggest that such integration mitigates risks, 

fostering a theoretical basis for hypothesis generation 

on combined paradigms [57]. 

Overall, this background synthesizes disparate 

elements into a cohesive narrative, highlighting gaps 

that a novel framework can address. 

Proposed conceptual framework 

The proposed Dynamic Periodontal-Orthodontic 

Stability Continuum (DPOSC) represents a novel 

theoretical construct designed to conceptualize long-

term tooth stability following orthodontic alignment in 

periodontally altered dentitions. Unlike existing 

models that treat stability as a static endpoint, DPOSC 

envisions it as a dynamic continuum influenced by 

interlocking domains: biomechanical equilibrium, 

biological adaptation, and temporal modulation. This 

framework hypothesizes that stability emerges from 

the balanced interaction of these domains, where 

disruptions in one propagate instability across the 

system. 

At its core, DPOSC posits three primary axes: (1) the 

biomechanical axis, encompassing force distribution 

and tissue stress responses; (2) the biological axis, 

integrating remodeling, inflammation, and microbial 

ecology; and (3) the temporal axis, accounting for 

phased changes from immediate post-alignment to 

decades-long maintenance. Stability is theorized to 

reside at the intersection of these axes, modulated by 

feedback loops that either reinforce equilibrium or 

precipitate relapse. 

Conceptually, the framework hypothesizes that in 

periodontally altered dentitions, initial alignment 
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disrupts baseline equilibrium, initiating a cascade of 

adaptive responses. Biomechanically, reduced alveolar 

support leads to hypothesized uneven load bearing, 

where teeth in defect-prone areas experience amplified 

torques, potentially fostering micro-movements over 

time. Biologically, residual inflammatory mediators 

may delay ligament maturation, while microbial shifts 

could exacerbate gingival instability. Temporally, 

early phases (0-2 years) are dominated by active 

remodeling, mid-phases (2-10 years) by consolidation, 

and late phases (>10 years) by degenerative influences. 

DPOSC generates hypotheses such as: enhanced 

biomechanical customization could mitigate early 

instability, or targeted inflammation modulation might 

extend mid-phase consolidation. This model advances 

theory by integrating these elements into a unified 

continuum, offering a lens for hypothesizing 

interventions without empirical prescription. 

Table 2. Structural Components of the Dynamic Periodontal-Orthodontic Stability Continuum (DPOSC) 

DPOSC Axis Conceptual Components 
Hypothesized Role Within the Stability 

Continuum 

Biomechanical Axis 
Force magnitude distribution, center of 

resistance shifts, occlusal load vectors 

Modulates mechanical equilibrium and determines 

susceptibility to micro-instability 

Biological Axis 

Periodontal ligament viscoelasticity, 

alveolar bone remodeling gradients, 

connective tissue resilience 

Governs adaptive capacity for maintaining post-

alignment tooth position 

Temporal Axis 
Early adaptation, mid-term consolidation, 

long-term degenerative modulation 

Frames stability as a phase-dependent and 

probabilistic state 

Inter-Axis Feedback 
Force–inflammation coupling, microbial–

mechanical interactions 

Explains how perturbations in one domain 

propagate instability across the system 

Emergent Stability 

State 

Dynamic equilibrium rather than fixed 

retention 

Conceptualizes stability as conditionally 

maintained over time 

 

 
Figure 1. The DPOSC as a tri-axial schematic 

 

Propositions 

Derived from the Dynamic Periodontal-Orthodontic 

Stability Continuum (DPOSC), the following 

propositions articulate testable hypotheses regarding 

long-term tooth stability in periodontally altered 

dentitions post-orthodontic alignment. These 

propositions integrate the framework's axes to generate 

conceptual insights, emphasizing interactions that may 

influence stability without invoking empirical 

evidence. 

Proposition 1: Within the DPOSC, the biomechanical 

axis posits that long-term stability diminishes 

proportionally to the extent of pre-existing periodontal 

attachment loss. Reduced alveolar support alters the 

center of resistance of teeth [58-63], amplifying stress 

concentrations during post-alignment occlusal loading 
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and potentially fostering micro-instabilities over time 

[7, 8]. In dentitions with compromised support, the 

viscoelastic properties of the periodontal ligament are 

theorized to be attenuated, reducing the capacity to 

dissipate functional loads. Consequently, a shift toward 

mechanical disequilibrium may occur unless 

counterbalanced by adaptive remodeling gradients 

within the alveolar bone and ligamentous structures 

[13, 14]. 

Proposition 2: The biological axis of the DPOSC 

hypothesizes that persistent microbial dysbiosis 

following orthodontic alignment exacerbates 

instability by sustaining low-grade inflammation, 

which impairs connective tissue resilience and disrupts 

bone turnover homeostasis in vulnerable sites [15, 16]. 

Orthodontic appliances can transiently create plaque-

retentive niches that prolong dysbiotic states, 

generating a feedback loop wherein persistent 

microbial imbalance undermines tissue recovery. This 

conceptualization predicts that dentitions with a history 

of periodontal breakdown may exhibit accelerated 

relapse unless biological stability is actively restored 

[17, 18]. 

Proposition 3: Along the temporal axis, the DPOSC 

proposes that stability trajectories exhibit phase-

dependent vulnerability. Early post-alignment periods 

(0–2 years) are dominated by deficits in remodeling, 

including delayed collagen fiber reorganization and 

incomplete alveolar bone maturation, while late phases 

(>10 years) are influenced by cumulative degenerative 

factors such as age-related alterations in bone 

metabolism and cellular responsiveness [19, 20]. This 

temporal stratification suggests that interventions 

targeted during intermediate consolidation phases 

could theoretically extend periods of equilibrium in 

compromised dentitions [21, 22]. 

Proposition 4: Inter-axis interactions in the DPOSC 

posit that biomechanical forces modulate biological 

responses and microbial ecology. Uneven force 

distribution in periodontally altered dentitions may 

create localized dysbiosis hotspots, theoretically 

amplifying instability risks over extended timelines 

[29, 30]. This proposition underscores the continuum’s 

interconnectedness, highlighting that stability emerges 

from the dynamic interplay of mechanical, biological, 

and microbial factors, and suggesting that holistic 

theoretical models are essential for optimizing 

alignment paradigms [31, 32]. 

Proposition 5: The DPOSC further posits that pre-

treatment regenerative interventions enhance the 

biological axis's adaptive capacity, hypothetically 

improving long-term stability through strengthened 

alveolar architecture and reduced inflammatory 

susceptibility [33, 34]. This conceptual framework 

supports the notion that sequenced interdisciplinary 

approaches can shift the stability continuum toward 

sustained equilibrium, integrating periodontal 

regeneration with orthodontic strategies to maximize 

theoretical stability outcomes [35, 44]. 

These propositions function as hypothesis-generating 

constructs, providing a conceptual foundation for 

scholarly exploration of the nuanced dynamics 

governing post-orthodontic stability in periodontally 

compromised dentitions. 

Results and Discussion 

Crucially, the DPOSC framework articulates the 

nuanced dynamics of stability without prescriptive 

intent by deliberately reframing long-term tooth 

stability as a probabilistic, temporally modulated state 

rather than a controllable or uniformly achievable 

endpoint, particularly in periodontally altered 

dentitions [45, 46]. Within this theoretical construct, 

stability is conceptualized as an emergent equilibrium 

arising from the continuous interaction between 

biomechanical loading, periodontal tissue adaptability, 

and host-mediated inflammatory regulation, all of 

which may fluctuate independently or synergistically 

over time [47, 48]. This perspective underscores that 

orthodontic alignment does not inherently equate to 

durable stability, as identical post-treatment 

configurations may diverge in their longitudinal 

trajectories depending on subtle variations in residual 

periodontal support, remodeling capacity, and 

inflammatory burden [49]. 

Importantly, the framework resists normative 

assumptions regarding optimal force application, 

retention strategies, or sequencing protocols, instead 

emphasizing uncertainty as an intrinsic feature of 

stability in compromised periodontal environments 

[50, 51]. Stability within the DPOSC is therefore not 

framed as the absence of relapse, but as a conditionally 

maintained balance that may coexist with low-grade 

inflammation, asymmetric bone remodeling, or 

incremental positional drift without constituting 

immediate failure [52]. By conceptualizing instability 

as a biologically coherent response rather than a purely 

technical shortcoming, the framework challenges 

reductionist interpretations that attribute relapse solely 

to mechanical insufficiency or treatment error [53, 54]. 

Moreover, the non-prescriptive orientation of the 

DPOSC enables it to function explicitly as a 

hypothesis-generating model rather than a decision-

making algorithm [55, 56]. By situating stability along 

a continuum shaped by interacting biological and 

mechanical thresholds, the framework provides a 
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conceptual basis for exploring how incremental 

perturbations—such as modest increases in 

inflammatory activity or localized changes in force 

distribution—might cumulatively shift a system from 

relative equilibrium toward instability [57]. This 

theoretical openness preserves methodological rigor by 

avoiding deterministic claims, allowing future 

scholarly work to interrogate stability mechanisms 

without constraining inquiry to predefined clinical 

solutions [64]. 

In this way, the DPOSC framework contributes a 

nuanced explanatory lens through which stability can 

be examined as a dynamic, context-dependent process 

rather than a static outcome, reinforcing the value of 

conceptual models that elucidate complexity while 

deliberately refraining from prescriptive assertions 

[23]. 

Conclusion 

This conceptual manuscript introduces the Dynamic 

Periodontal-Orthodontic Stability Continuum 

(DPOSC) as a novel theoretical lens for examining 

long-term tooth stability following orthodontic 

alignment in periodontally altered dentitions. By 

integrating biomechanical forces, biological tissue 

responsiveness, and temporal variability into a unified 

conceptual structure, the framework advances 

understanding of stability as a dynamic and conditional 

process rather than a fixed or universally attainable 

outcome. In doing so, it generates theoretically 

grounded hypotheses regarding potential drivers of 

instability, including residual inflammatory burden, 

heterogeneous periodontal remodeling, and the 

cumulative effects of mechanical perturbation over 

time. 

The propositions derived from the DPOSC underscore 

its value as a hypothesis-generating construct, offering 

pathways for future theoretical refinement at the 

orthodontics–periodontics interface. Rather than 

prescribing clinical strategies, the continuum provides 

an explanatory scaffold through which 

interdisciplinary interactions can be systematically 

interrogated, enabling scholars to conceptualize why 

stability trajectories may diverge even in ostensibly 

similar post-treatment scenarios. This orientation 

reinforces the importance of accounting for chronicity, 

variability, and biological thresholds when theorizing 

relapse and adaptation in compromised dentitions. 

Ultimately, the DPOSC framework contributes to 

scholarly discourse by foregrounding the necessity of 

integrated, systems-based perspectives in orthodontic 

theory. By emphasizing conceptual rigor over 

prescriptive intent, it invites continued intellectual 

engagement and theoretical expansion, positioning 

stability not as an endpoint to be enforced, but as an 

emergent property shaped by interacting biological and 

mechanical domains. In this way, the framework offers 

a durable foundation for future conceptual, 

computational, or interdisciplinary explorations aimed 

at advancing theoretical models of stability in 

vulnerable patient populations. 
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