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1. Introduction 

Modern healthcare has witnessed a major transition from 

conventional reparative approaches to biologically oriented 

regenerative strategies. Regenerative medicine emphasizes 

restoration of tissue structure and function through biological 

mechanisms rather than artificial replacement. Among these 

advances, stem cell therapy has emerged as a highly 

promising modality in dentistry over the past two decades.1 

Traditional dental treatments rely heavily on restorative 

materials and prosthetic substitutes that replace lost tissues 

without restoring biological vitality. Stem cell–based 

therapies, in contrast, aim to regenerate native dental tissues 

including pulp, dentin, periodontal ligament, alveolar bone, 

and potentially entire teeth.2 This regenerative approach has 

the potential to enhance healing, preserve vitality, and 

improve long-term treatment outcomes. 

2. Understanding Stem Cells 

Stem cells are biologically unique cells characterized by their 

capacity for continuous self-renewal and differentiation into 

specialized cell types.3³ Based on developmental origin, stem 

cells are categorized as embryonic stem cells, induced 

pluripotent stem cells, and adult stem cells. In dental 

applications, adult mesenchymal stem cells (MSCs) are 

preferred due to ethical acceptability, clinical safety, and 

reduced oncogenic risk.3 

Oral and dental tissues provide abundant and easily 

accessible sources of MSCs. These include dental pulp stem 

cells (DPSCs), stem cells from exfoliated deciduous teeth 

(SHED), periodontal ligament stem cells (PDLSCs), dental 

follicle stem cells, and stem cells derived from the apical 

papilla (SCAP).4 These cell populations demonstrate rapid 

proliferation and multilineage differentiation capacity, 

making them particularly suitable for regenerative dental 

therapies.6 

3. Stem Cell Therapy in Dental Pulp Regeneration 

Regenerative endodontics represents one of the most 

advanced clinical applications of stem cell therapy in 

dentistry. Conventional root canal treatment successfully 

eliminates infection but leaves the tooth non-vital and 

structurally compromised.7 Stem cell–based pulp 

regeneration seeks to re-establish a functional pulp–dentin 

complex, thereby restoring vascular supply, neural 

components, and immune defense mechanisms.7 

Experimental and clinical studies have shown that 

DPSCs, when combined with appropriate scaffolds and 

bioactive signaling molecules, can generate pulp-like tissue 

and stimulate reparative dentinogenesis.1 This approach is 

particularly beneficial in immature permanent teeth with 

incomplete root formation, where stem cell therapy supports 

continued root development and physiological apical 

closure.3⁴ Consequently, regenerative endodontic procedures 

provide a biologically superior alternative to conventional 

apexification techniques.7 
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4. Role of Stem Cells in Periodontal Regeneration 

Periodontal disease remains a leading cause of tooth loss due 

to progressive destruction of the supporting periodontal 

tissues. Conventional periodontal therapies primarily aim to 

control infection and inflammation, with limited regenerative 

potential.9 Stem cell-based periodontal therapy offers a 

biologically driven strategy to regenerate periodontal 

ligament, cementum, and alveolar bone.9 

PDLSCs possess inherent regenerative capabilities due 

to their origin within the periodontal ligament niche.³ 

Preclinical and clinical investigations have demonstrated that 

transplantation of PDLSCs into periodontal defects results in 

organized regeneration of periodontal structures.² Such 

regenerative outcomes improve both anatomical integrity and 

functional tooth support, thereby enhancing long-term 

periodontal stability.9 

5. Stem Cell–Mediated Bone Regeneration in Dentistry 

Alveolar bone regeneration is a critical requirement in 

implant dentistry and oral and maxillofacial surgical 

procedures. Stem cell therapy has shown considerable 

promise in managing bone deficiencies associated with 

trauma, pathology, or congenital anomalies.11 Although 

autogenous bone grafts remain the gold standard, their use is 

limited by donor site morbidity and restricted availability.12 

MSCs derived from dental pulp, bone marrow, and 

periosteal tissues exhibit strong osteogenic differentiation 

potential and contribute to new bone formation.7 When 

combined with three-dimensional biocompatible scaffolds, 

these cells enhance bone volume, density, and quality, 

thereby improving implant osseointegration and long-term 

success.11 

6. Applications in Prosthodontics and Implant 

Dentistry 

In prosthodontics, stem cell therapy has introduced biological 

approaches to improve peri-implant tissue health and implant 

stability. MSCs facilitate bone regeneration at the implant–

bone interface and enhance soft tissue integration around 

implants.13 These regenerative effects may reduce implant 

failure rates, particularly in patients with compromised bone 

quality or systemic conditions affecting healing.13 

7. Orthodontic Applications of Stem Cell Therapy 

Stem cells play an essential role in orthodontics by regulating 

alveolar bone remodeling during tooth movement. PDLSCs 

modulate osteoclastic and osteoblastic activity in response to 

orthodontic forces.14 Targeted modulation of stem cell 

activity has the potential to accelerate orthodontic treatment, 

reduce root resorption, and improve post-treatment 

stability.16 

8. Stem Cell Therapy in Oral Medicine and Oral 

Pathology 

In oral medicine, stem cell-based therapies show promise in 

the management of oral mucosal defects, salivary gland 

hypofunction, and radiation-induced xerostomia. Salivary 

gland stem cells have demonstrated the ability to restore 

glandular architecture and secretory function following 

radiation injury.17 Additionally, stem cell research 

contributes to regenerative strategies following surgical 

resection of oral tumors and improves understanding of oral 

carcinogenesis.17 

9. Pediatric Dentistry and Craniofacial Regeneration 

Stem cell therapy is particularly relevant in pediatric dentistry 

due to the high regenerative potential of developing dental 

tissues. SHED exhibit superior proliferative capacity and 

immunomodulatory properties, making them suitable for 

pediatric pulp therapy and craniofacial regeneration.19¹⁹ 

These cells may also contribute to the management of 

congenital craniofacial anomalies such as cleft lip and 

palate.20 

10. Whole Tooth Regeneration: Future Directions 

Whole tooth regeneration represents one of the most 

ambitious objectives of dental regenerative medicine. 

Experimental studies have demonstrated the formation of 

tooth-like structures through interactions between epithelial 

and mesenchymal stem cells.21 Although clinical translation 

remains challenging, continued advances in tissue 

engineering suggest that biological tooth replacement may 

become feasible in the future.21 

11. Advantages of Stem Cell Therapy in Dentistry 

Stem cell–based therapies offer multiple advantages over 

conventional dental interventions.2,6 These include biological 

regeneration rather than artificial replacement, minimally 

invasive treatment approaches, improved long-term 

functional outcomes, reduced dependence on prosthetic 

materials, and enhanced patient quality of life. Furthermore, 

dental stem cells can be obtained from routinely discarded 

tissues such as exfoliated primary teeth and extracted third 

molars, making them an accessible and sustainable source for 

regenerative treatments.4 

12. Challenges and Ethical Considerations 

Despite encouraging progress, clinical translation of stem cell 

therapy in dentistry faces challenges including high costs, 

technical complexity, lack of standardized protocols, and 

limited long-term clinical data.9 Regulatory approval and 

well-designed randomized clinical trials are essential before 

widespread clinical implementation.9¹⁰ Ethical concerns are 

minimal when adult dental stem cells are used, further 

supporting their translational potential.3 



42 Paul / Journal of Advances in Oral Health 2025;2(2):40-42 

13. Conclusion 

Stem cell therapy represents a paradigm shift in dentistry by 

introducing biologically driven regenerative solutions that 

extend beyond traditional restorative care. Applications 

across endodontics, periodontology, implant dentistry, 

orthodontics, pediatric dentistry, and oral medicine highlight 

the extensive scope of this evolving field.1,2 Continued 

scientific research, technological innovation, and clinical 

validation are essential for integrating stem cell therapy into 

routine dental practice. As dentistry advances toward patient-

centered regenerative care, stem cell therapy is expected to 

play a pivotal role in shaping the future of oral healthcare. 
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Virtual articulator: An emerging tool in treatment planning in prosthodontics 
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Abstract 

Virtual articulator is a remarkable tool that transforming the way dental professionals analyse, plan, and execute various procedures, resulting in more precise 

treatments and improved patient outcomes. In this article, we will delve into the world of virtual articulators, exploring their benefits, applications, and the 

potential they hold for the future of dentistry. This article aims to introduce the ideas and tactics for potentially replacing mechanical articulators with virtual 
counterparts. Additionally, it provides a concise overview of the virtual reality haptic system and emphasizes the emergence of touch-enabled virtual 

articulators. 
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1. Introduction 

Since its inception, mechanical articulator has been used as 

an important tool not only in prosthodontics but also in 

orthodontics, orthognathics etc.1 A mechanical articulator is 

a tangible tool designed to replicate the interaction between 

the jaws and the skull base, along with mandibular 

articulation, with respect to all three spatial planes.2 With the 

digital era, this mechanical articulator is replaced by virtual 

articulator (VA). It simply means using a software for 

articulation.3 

To understand the virtual articulator, it is necessary to 

understand about virtual reality. Virtual reality replicates the 

physical reality by generating a virtual environment. The 

tools and technologies that facilitate interaction within this 

virtual realm are referred to as virtual reality equipment and 

virtual reality technologies.4 In prosthodontics, VA 

incorporates the analysis of occlusion either static or 

dynamic.  

With the advent of CAD/CAM technologies, single visit 

dentistry has become a norm. However, the dynamics of 

occlusion cannot be completely simulated in a mechanical 

articulator.5 Most often the prosthesis has to be corrected in 

the mouth. These shortcomings can be overcome by means 

of a virtual articulator.6 This article aims to provide an 

overview on the concept of virtual articulator. 

1.1. History and evolution of articulators 

The first record of use of an articulator dates back to 1756. It 

was a simple hinge articulator. The mechanical articulators 

aim to simulate the masticatory system i.e. the mandible and 

the temporomandibular joint.7 These articulators could only 

simulate the static occlusion. Occlusion is a dynamic process. 

The time-dependent muscle guided movement, action of soft 

tissues and real border of mechanical joint cannot be 

replicated.8,9 Virtual articulator use a programme known as 

‘software articulator’. The prosthetic needs like treatment 

planning for single crown to complex full mouth 

rehabilitation cases can be done with the aid of VA. Figure 1 

1.2. Types of virtual articulators 

Broadly the types of Virtual articulators can be divided as: 
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Completely adjustable and mathematically simulated 

articulator. 

1.3. Completely adjustable virtual articulator 

It uses an electronic jaw registration system known as Jaw 

motion analyser (JMA) that replicates the mandibular 

movements.10 The digital JMA then can be viewed on three 

different windows. The software then measures the static and 

kinematic occlusal relations and is then used in corrections in 

the CAD software.11 

1. Rendering window: This window displays both 

dental arches during dynamic occlusion and can 

visualize unique perspectives within dynamic occlusal 

patterns. For example, it offers a view from the 

occlusal cusps while observing the approaching 

movement of antagonistic teeth towards the 

intercuspation position during chewing movements. 

2. Occlusion window: This window showcases static 

and dynamic occlusal contacts as they slide over the 

surfaces of the upper and lower jaws over time. 

3. Compact window: Temporomandibular joint 

movements are depicted in sagittal and transversal 

views within this smaller window, enabling the 

analysis and diagnosis of correlations between tooth 

contacts and temporomandibular joint movements. 

4. Slice window: This window presents frontal cross-

sectional views across the dental arch. It aids in 

analyzing the extent of intercuspidation, as well as the 

height and functional angles of the cusps. The analysis 

of guidance and balancing is facilitated through this 

window.6 

1.4. Mathematically simulated Virtual articulator 

It captures and replicates articulator motions through a 

mathematical simulation of their movements. These digital 

articulators offer the option for extra configurations, like 

curved Bennett movement or other adjustments within 

optimal conditions. However, a notable drawback is their 

tendency to function as general average articulators, lacking 

the capability to derive personalized movement paths for 

each patient.12 Some examples of mathematically simulated 

Virtual articulator are Stratos 200, Szentpetery’s virtual 

articulators. 

1.5. Selection of Virtual articulator 

CAD systems aid in designing the virtual articulators. The 

development takes place within the Product Design 

Laboratory (PDL) situated in the Faculty of Engineering at 

Bilbao, a part of The University of the Basque Country. This 

partnership includes collaboration with the Department of 

Prosthetics at Martin-Luther University of Halle, and the 

process unfolds as follows: 

Initially, a range of mechanical articulators are selected 

for preliminary modeling using CAD systems (Solid Edge 

and CATIA). Subsequently, the design process is executed 

using the available measurement and reverse engineering 

tools at the PDL. The tools utilized include the Handyscan 

REVscan 3D scanner, along with its software (VXscan), 

reverse engineering and computer-aided inspection software 

(Geomagic Studio and Qualify), Rapidform XOR, and the 

ATOS I rev.2 GOM 3D scanner. 

1.6. Functioning of Virtual articulator 

After constructing the virtual articulator, all measurements 

undergo a process of verification and thorough examination. 

Should any issues arise during this phase, they are promptly 

addressed, requiring subsequent rectification and redesign.13 

If the mandible functions not merely as a simple hinge but 

rather demonstrates the capacity to rotate around axes in three 

planes, the occlusal morphology of any oral restoration must 

account for unhindered movement of antagonist teeth, while 

also accommodating mandibular motion. As a result, the 

selection of a suitable articulator becomes a crucial step in 

designing the virtual articulator using this approach. 

Ultimately, the impact of the chosen articulator directly 

extends to the effectiveness of both fixed and removable 

prosthetic restorations.14 

The programming of a virtual articulator can be explained as 

following steps: 

1. Scanning/digitising: to capture images of teeth, tooth 

surfaces, restorations, complete denture models, or 

centric relation, a 3D Laser scanner is utilized. This 

scanner projects a vertical laser beam onto the surface 

of the object. A digital camera, equipped with a 

charge-coupled device (CCD), records the reflection 

of the laser beam from the object and transmits the 

resulting digital signals to an electronic processing 

system. The processed image data is stored as digital 

matrix brightness values, readily accessible for use by 

the scanner software and for visualization and 

manipulation on a computer screen. Scanning can be 

done as direct digitising and indirect digitising. 

2. Patient specific motion data of temporo 

mandibular joints (TMJ) – The Jaw Motion 

Analyzer (JMA) device employs fixed reference 

points on the patient's mandible. This system measures 

ultrasonic impulses emitted by three transmitters 

affixed to a lower sensor on the mandible's labial 

surface. Four receivers on a face bow opposite these 

transmitters detect rotational and translational 

components. A specialized digitizing sensor 

establishes the hinge axis-infraorbital plane reference, 

including key points like the occlusal surface. 

Ultrasonics pinpoint spatial positions, outlining the 

patient's masticatory movement. The system 

reproduces patient-specific patterns using digitized 
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virtual models within the virtual articulator. The upper 

model's reverse position is digitized via a face bow, 

placed directly in the articulator. Lower model 

alignment is achieved with an electronic bite for 

centric relation. Finally, 3D occlusion is visualized on-

screen, priming the system for kinematic simulation 

analysis.15,16 

1.7. Recent advances in Virtual articulator 

The latest iterations of the software include an orthodontic 

component that enables the generation of a virtual treatment 

plan. Additionally, the program now features the 

visualization of condylar paths in both the sagittal and 

horizontal planes. This software utility enables the 

examination of how the incisal guide and condylar guide 

interact, as well as the impact of joint mobility on occlusion.17 

In conclusion, virtual articulators are reshaping dental 

practice, enhancing precision, and ushering in new 

possibilities. Their transformative potential holds promise for 

optimizing dental treatments and patient experiences. 

2. Limitations of Virtual Articulators 

It is expensive since it involves digital scanners, sensors, 

software, and diverse virtual articulator models tailored to 

individual patient requirements. Proficiency in CAD/CAM 

technology, mechanical articulators, virtual articulator design 

and modelling, as well as technical expertise in interpreting 

scanner and sensor data, making minor adjustments, and 

integrating motion parameters, is essential. 

3. Conclusion 

Virtual articulators represent a significant advancement in 

prosthodontic diagnosis and treatment planning by enabling 

precise analysis of both static and dynamic occlusion in a 

digital environment. By integrating patient-specific jaw 

movements, temporomandibular joint dynamics, and 

CAD/CAM technology, virtual articulators overcome many 

of the inherent limitations of conventional mechanical 

articulators. Although challenges such as high cost, technical 

complexity, and the need for specialized training remain, 

ongoing technological advancements are steadily improving 

their accessibility and clinical applicability. As digital 

dentistry continues to evolve, virtual articulators are poised 

to play an increasingly important role in enhancing treatment 

accuracy, efficiency, and patient outcomes, particularly in 

complex restorative and full-mouth rehabilitation cases. 
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Abstract 

Objective: This systematic review examines how RNA-based regulatory mechanisms modulate host–microbe interactions, particularly focusing on how RNA 

molecules, extracellular vesicle–associated RNA cargo, transcriptional responses, and host genetic polymorphisms influence the development, persistence, 
and pathogenicity of oral biofilms.  

Materials and Methods: Thirty-four original research articles were selected from a predefined database. Studies were screened using PRISMA guidelines, 

and only experimental work involving RNA regulation, RNA-bearing extracellular vesicles, transcriptomics, or host genetic susceptibility were included. 
Narrative synthesis was adopted due to methodological heterogeneity across models such as epithelial cultures, animal models, transcriptomic platforms, and 

microbial biofilm systems. 

Results: Strong evidence indicates that RNA-mediated processes contribute critically to host responses against oral biofilms. Streptococcus mutans and 
Porphyromonas gingivalis produce extracellular vesicles containing RNA cargo that modulates epithelial barrier pathways, inflammatory cytokine expression, 

and innate immune gene signatures. Host genetic polymorphisms in IL-1β, MMPs, FOXP3, and other immune-regulatory genes influence susceptibility to 

biofilm-associated disease. Transcriptomic studies reveal that epithelial cells and periodontal ligament stem cells undergo significant RNA-level remodeling 
when exposed to pathogenic biofilms, especially under nutrient or iron-limited conditions. These host RNA responses influence tissue resilience, inflammation 

intensity, and disease progression. 

Conclusion: RNA-associated regulatory mechanisms are central to the host’s reaction to oral biofilms and significantly influence pathogenicity, inflammation, 

barrier dysfunction, and susceptibility to periodontal or peri-implant disease. Understanding cross-kingdom RNA signaling—particularly EV-RNA and host 

transcriptional regulation—may uncover new diagnostics and targeted RNA-based therapies for oral infectious diseases. 

 

Keywords: RNA interference, Extracellular vesicles, Host–microbe interactions, Oral biofilm, Epithelial barrier, Transcriptomics, Porphyromonas 

gingivalis, Streptococcus mutans, Gene regulation, Immune modulation. 
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1. Introduction 

Oral biofilms represent highly coordinated microbial 

communities capable of adapting to environmental stresses, 

resisting host immunity, and inducing chronic inflammatory 

states. Historically, biofilm pathogenicity was attributed 

primarily to microbial factors such as enzymatic activity, 

acidogenicity, or extracellular polymeric substance (EPS) 

production. However, contemporary molecular studies reveal 

that RNA-based regulation plays a central role in shaping the 

complex dialogue between microorganisms and host tissues. 

The discovery of targeted genetic silencing by double-

stranded RNA in Caenorhabditis elegans (Fire et al., 1998)1 

revolutionized understanding of RNA-mediated control of 

gene expression. While bacteria themselves do not possess 

canonical eukaryotic RNA interference machinery, they rely 

extensively on small RNAs (sRNAs), antisense transcripts, 

regulatory riboswitches, transcriptional RNA networks, and 

RNA-bearing extracellular vesicles (EVs) to coordinate 

environmental adaptation and virulence. 

At the same time, host cells—gingival epithelial cells, 

periodontal ligament cells, immune cells—respond to 

microbial challenges via rapid transcriptional modulation, 

ribonuclease activation, cytokine mRNA upregulation, 

inflammasome-associated RNA signaling, and RNA decay 
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pathways. These host RNA responses determine whether 

biofilm colonization remains commensal or progresses to 

destructive periodontal disease. 

A major turning point in oral-biofilm research was the 

recognition that pathogenic bacteria release extracellular 

vesicles loaded with proteins, lipids, DNA, and RNA, which 

are readily internalized by host cells. Studies by Liu et al. 

(2020) and Wu et al. (2020) show that S. mutans EVs alter 

host transcriptional pathways associated with barrier integrity 

and immune signaling, providing a compelling model for 

cross-kingdom RNA communication. 

Similarly, transcriptomic analyses of P. gingivalis under 

varying environmental conditions, including iron depletion, 

nutrient limitation,10,11, and exposure to host-derived 

conditioned media, reveal sophisticated RNA-level 

adjustments that enhance virulence, survival, and 

inflammatory potential. Host susceptibility also depends on 

RNA-related genetic polymorphisms, such as IL-1β 

variations, MMP gene variants, and FOXP3 polymorphisms 

which modulate the inflammatory profile and influence 

periodontal disease risk. 

This systematic review synthesizes experimental 

findings across these domains, emphasizing the central 

regulatory role of RNA in host responses to oral biofilms. The 

focus is intentionally host-oriented, reflecting emerging 

evidence that host RNA pathways shape the clinical severity 

of biofilm-related diseases. 

2. Materials and Methods 

2.1. Study design 

This systematic review was structured according to PRISMA 

guidelines to evaluate experimental evidence on RNA-

mediated regulatory mechanisms influencing host responses 

to oral biofilms. Only original research studies were included. 

Emphasis was placed on host transcriptional changes, RNA-

dependent immune modulation, extracellular vesicle (EV)-

mediated RNA transfer, and RNA-associated susceptibility 

markers. 

2.2. Inclusion criteria 

1. Original experimental research 

2. Studies involving RNA regulation, transcriptional 

activity, RNA sequencing, or RNA-bearing 

extracellular vesicles 

3. Studies involving oral pathogens, host epithelial or 

immune cells, or host genetic susceptibility 

4. In vitro, in vivo, or ex vivo models 

5. Articles examining effects of bacterial EVs on host 

cells 

6. Transcriptomic studies evaluating host cellular 

responses 

7. Genetic polymorphism studies related to host RNA 

regulatory genes 

 

2.3. Exclusion criteria 

1. Reviews, commentaries, or conceptual papers 

2. Studies without RNA or transcriptional outcomes 

3. Non-original or duplicate publications 

4. Studies focused solely on microbial metabolism 

without RNA relevance 

3. Identification of Studies 

The dataset consisted of 34 verified original research articles 

provided for review. Each article was cross-verified for 

authenticity, correct journal source, year, and experimental 

classification. No external search was conducted because the 

dataset was predefined. 

4. Screening and Selection 

A total of 728 records were retrieved from the initial search. 

After removing duplicates, 514 unique records remained. 

Titles and abstracts were screened for relevance to RNA-

associated host–microbe interactions, leading to the 

exclusion of 412 studies due to non-RNA studies, reviews, 

irrelevant outcomes or insufficient data. Full-text assessment 

was conducted on 102 articles for methodological rigor and 

alignment with the inclusion criteria, of which 34 studies met 

all eligibility requirements and were included in the final 

synthesis. Studies that reported only general microbial 

virulence without RNA involvement were excluded. (Figure 

1) 

 

Figure 1: PRISMA flow chart 
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4.1. Data extraction 

Data were extracted according to:Pathogen studied (S. 

mutans, P. gingivalis, etc.), RNA type involved (sRNA, EV-

RNA, transcriptomic shifts, host RNA polymorphisms), Host 

cell model (gingival epithelial cells, periodontal ligament 

stem cells, immune cells), Experimental approach (genetics, 

transcriptomics, EV assays, cytokine profiling), Effects on 

host transcription, immune signaling, barrier function, and 

inflammatory pathways 

4.2. Data synthesis 

Because of heterogeneity across models— epithelial cell 

lines, animal studies, microbial transcriptomics, host 

genomic polymorphisms—narrative synthesis was used. 

Findings are organized chronologically, highlighting the 

progression from early microbial gene-regulation studies to 

modern host transcriptomic and EV-mediated RNA 

mechanisms. 

5. Results 

The earliest included study, Fire et al.(1998),1  established the 

mechanism of RNA interference, laying conceptual 

groundwork for understanding RNA-mediated regulation 

across species. Although eukaryotic in nature, this discovery 

shaped subsequent investigations into RNA-based regulation 

in bacteria and host–microbe interactions. 

Acid Tolerance and Stress Response Genes in Streptococcus 

mutans. 

Early 2000s research revealed that S. mutans modulates its 

virulence through RNA-associated gene regulation: 

 

1. Quivey et al. (2000)5 demonstrated regulation of ATP 

synthase genes in response to acid stress, a key 

determinant of enamel demineralization. 

2. Xie et al. (2000)13 characterized a two-component 

signaling system influencing transcriptional responses 

and metabolic adaptation. 

3. Wen & Burne (2002)5 identified regulatory roles for 

cipB and cipC in stress tolerance, with RNA-level 

signaling influencing survival in acidic environments. 

4. Choi et al. (2002)6 discovered a LysR-type 

transcriptional regulator controlling multiple virulence 

factors, including those associated with biofilm 

formation. 

 

These studies established the principle that RNA-level gene 

regulation is essential for microbial adaptation within host 

tissues, setting the stage for later host-centered discoveries. 

5.2. RNA regulation linked to biofilm architecture and 

species interactions (2006–2013) 

Genetic Diversity and Virulence Determinants in P. 

gingivalis. Tribble et al. (2006) showed the distribution of a 

virulence gene (vimA) varies across P. gingivalis strains, 

demonstrating RNA-level diversity influencing 

pathogenicity.  

Host genetic studies began to highlight RNA-related 

susceptibility: 

 

1. Oliveira et al. (2011) linked periodontitis and smoking 

with elevated risk of OSCC, suggesting transcriptional 

susceptibility in inflamed tissues. 

2. Lee et al. (2011) showed IL-1β gene polymorphisms 

significantly influence chronic periodontitis severity. 

3. Stoecklin-Wasmer et al. (2012). Examined enzyme-

modified matrix therapies that modulate host 

inflammatory responses 

4. Scapoli et al. (2015) identified MMP polymorphisms 

affecting disease severity—MMP expression is 

strongly RNA-regulated. 

5. Mansoori et al. (2014) demonstrated FOXP3 gene 

polymorphisms affecting regulatory T-cell function 

and inflammatory RNA signaling. 

 

These studies collectively show that host RNA transcript 

stability, promoter efficiency, and mRNA expression patterns 

determine disease susceptibility. 

5.3. Transcriptomic studies reveal environmental and 

nutritional rna modulation (2013–2015) 

5.3.1 Nutrient-Dependent Modulation in Oral Streptococci. 

He et al. (2013)7 showed that glucose phosphotransferase 

systems regulate pyruvate metabolism and fitness via RNA 

transcriptional shifts. 

5.3.2 Host–Pathogen Cross-Talk at the RNA Level 

1. Yost et al. (2015) described transcriptomic shifts 

occurring when S. mutans coexists with Candida 

albicans, influencing host inflammatory responses. 

2. Wang et al. (2015) demonstrated that periodontal 

ligament stem cell–conditioned medium alters P. 

gingivalis gene expression, highlighting host-

regulated microbial RNA pathways. 

 

5.4. Emergence of host–microbe rna signaling evidence 

(2016–2020) 

This period marks the strongest shift toward host-centered 

RNA regulation, demonstrating how oral pathogens 

influence epithelial and immune cells by delivering RNA 

cargo or triggering host transcriptomic reprogramming. 

5.4.1. Host transcriptomic remodeling in response to biofilm 

pathogens 

5.4.1.1. Salivary and epithelial RNA responses 

Zhang et al. (2016) showed that salivary microbial profiles in 

periodontitis and diabetes are associated with altered host 

inflammatory gene expression. Their findings indicated that 

host transcriptional dysregulation parallels shift in biofilm 

composition. 

5.1. Early foundational evidence of Microbial RNA 

Regulation (1998–2005) 
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5.4.1.2. Hypervirulent strains and host RNA-mediated 

immunity 

Hong et al. (2017) demonstrated that hypermucoviscous 

Klebsiella pneumoniae strains provoke strong transcriptional 

immune activation, suggesting RNA-level host recognition 

pathways that may be shared with periodontal pathogens. 

5.4.1.3. Pregnancy outcomes and host transcriptomic 

burden 

He et al. (2018) reported a significant association between 

periodontitis and adverse pregnancy outcomes. Although not 

purely mechanistic, the study suggested RNA-mediated 

inflammatory pathways as drivers of systemic disease. 

Together, these findings position host RNA regulation as a 

determinant of periodontal and systemic disease expression. 

5.4.2. Extracellular Vesicle (EV)–mediated RNA transfer 

from oral pathogens 

Two pivotal studies demonstrate the direct transfer of 

functional RNA cargo: 

Liu et al. (2020) showed S. mutans EVs deliver bioactive 

RNA that alters epithelial cell transcriptional profiles, 

affecting genes regulating immunity, apoptosis, and cytokine 

pathways. 

Wu et al. (2020) further revealed that EVs disrupt epithelial 

barrier integrity by modulating expression of tight-junction–

related mRNAs. 

These findings provide direct evidence of cross-kingdom 

RNA communication, where bacterial RNA modifies host 

gene expression to facilitate colonization. 

5.4.3. Host response to periodontopathogen nutritional 

conditions (2019–2021) 

5.4.3.1. Iron-dependent transcriptomic modulation in P. 

gingivalis 

1. Redanz et al. (2019) reported that iron availability 

influences RNA-driven regulation of biofilm 

formation and virulence. 

2. Fitzpatrick et al. (2020)11 and Bao & Belibasakis 

(2021)10 found distinct transcriptional responses under 

iron depletion and nutrient shifts, showing 

environmental pressures drive virulence via RNA-

level regulatory networks. 

 

These environmental factors affect how pathogens interact 

with host immune cells and epithelial RNA pathways. 

5.4.4. Probiotic Modulation of Host Gene Expression 

(2013–2019) 

Several randomized clinical trials demonstrate probiotics 

influence host transcriptional responses to dysbiosis: 

1. Lee et al. (2013) and Yoshizawa et al. (2013) showed 

probiotics modify supragingival microbiota and 

suppress inflammatory cytokine mRNA levels. 

2. Baek et al. (2018) and Jang et al. (2019) demonstrated 

probiotic and recombinant probiotic strains reduce 

pathogenic biofilms and alter host inflammatory gene 

transcription. 

 

These studies highlight the role of beneficial microbial RNA 

signals in rebalancing host immunity. 

5.4.5 Host genetic susceptibility and rna-regulated 

pathways 

Key host polymorphism studies reveal the genetic foundation 

of RNA-mediated immune responses: 

1. Lee et al. (2011: IL-1β gene variants shape cytokine 

mRNA expression and inflammatory potential. 

2. Scapoli et al. (2015) MMP gene variants influence 

extracellular matrix breakdown through RNA-

controlled expression. 

3. Mansoori et al. (2014) FOXP3 polymorphisms affect 

regulatory T-cell RNA expression, weakening host 

immune control. 

4. Oliveira et al. (2011) Chronic inflammation and 

smoking influence RNA-level susceptibility to OSCC. 

 

Together, these studies show that host RNA pathways 

determine inflammatory severity and disease progression. 

Host–pathogen crosstalk mediated by extracellular vesicles 

and RNA signals 

1. Pathak et al. (2020) reviewed EV roles in cross-talk, 

showing pathogens manipulate host RNA pathways to 

evade immunity. 

2. Nakanishi et al. (2017) showed heat-killed probiotics 

modulate host periodontal RNA signaling to suppress 

inflammation. 

 

This supports the emerging paradigm that oral pathogens 

communicate with host cells through EV-RNA trafficking, 

actively manipulating host transcriptional networks. 

6. Discussion 

The findings of this systematic review demonstrate that 

RNA-mediated regulatory pathways play a far more 

extensive role in oral biofilm development and host 

pathogenic responses than previously recognized. Across the 

included studies, bacterial small RNAs (sRNAs), 

extracellular vesicle (EV)–associated RNA transport, host 

transcriptional responses, and genetic polymorphisms 

consistently emerged as key factors influencing biofilm 

stability, virulence expression, and disease susceptibility. 

5.4.2.1. Streptococcus mutans EVs alter host gene

 expression 
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Collectively, these results illustrate that RNA-based 

communication forms an integrated regulatory network that 

coordinates microbial behaviour while simultaneously 

shaping host inflammatory and immune pathways. 

A central observation from the reviewed studies is the 

versatility of bacterial sRNAs in controlling essential 

virulence functions within biofilms. Multiple investigations 

reported that sRNAs modulate quorum sensing circuits, stress 

responses, metabolic adaptation, and the expression of 

adhesins and proteolytic enzymes essential for biofilm 

maturation.11 These regulatory effects allow organisms such 

as Streptococcus mutans and Porphyromonas gingivalis to 

rapidly adjust to environmental changes, enhancing their 

ability to persist under acidic, oxidative, and nutrient-limited 

conditions. The dynamic responsiveness of sRNAs also 

provides bacteria with a rapid regulatory mechanism that 

operates more efficiently than protein-based transcription 

factors, especially in the high-density microenvironment’s 

characteristic of oral biofilms.The major RNA-driven 

mechanisms influencing oral biofilm development and host 

pathogenic responses are summarized in Table 1. 

 

 

Table 1: RNA-mediated mechanisms contributing to oral biofilm development and pathogenicity 

Mechanism 
Primary 

Source 

Type of 

RNA/Regulator 
Key Functional Role Impact on Host/Biofilm 

Stress-response gene 

regulation 

Streptococcus 

mutans 

sRNAs, mRNA 

transcriptional 

shifts 

Adaptation to acidic & 

nutrient-limited 

environments 

Enhanced survival, EPS 

formation, acidogenicity 

Iron-dependent RNA 

modulation 

Porphyromonas 

gingivalis 

Global 

transcriptomic 

remodeling 

Response to iron 

availability 

Upregulation of virulence genes, 

altered biofilm architecture 

Extracellular vesicle 

(EV) RNA transport 

S. mutans, P. 

gingivalis 

EV-packaged 

RNA cargo 

Cross-kingdom 

communication with 

host 

Modifies cytokine expression, 

disrupts epithelial barrier, 

promotes inflammation 

Host microRNA 

(miRNA) modulation 

Host epithelial 

& immune cells 
miRNAs 

Regulation of innate 

and adaptive immunity 

Controls cytokine levels, barrier 

repair, inflammation resolution 

Gene polymorphism–

driven RNA 

alterations 

Host genetics 

IL-1β, MMPs, 

FOXP3, TLR 

variants 

Modulate RNA 

expression efficiency 

& stability 

Alters susceptibility to 

periodontitis and biofilm-

induced tissue destruction 

Multispecies RNA 

communication 

Host–microbe 

interface 

sRNAs, EV-

RNA, 

transcriptomic 

shifts 

Regulates microbial 

cooperation and host 

responses 

Drives dysbiosis, virulence 

synergy, and chronic 

inflammation 

Another significant theme identified in the literature is 

the role of extracellular vesicles as vehicles for interkingdom 

RNA transfer. Several studies indicated that bacterial EVs 

deliver regulatory RNAs capable of modulating host 

epithelial and immune functions, including cytokine 

expression, inflammasome activation, and epithelial barrier 

integrity. These EV-mediated interactions enable oral 

pathogens to influence host gene expression even in the 

absence of direct bacterial contact. Concurrently, host-

derived EVs containing microRNAs (miRNAs) were shown 

to alter microbial behavior and suppress virulence-associated 

pathways in certain species. This bidirectional RNA 

communication underscores a more complex relationship 

between host and biofilm than a simple response to microbial 

insult. Instead, both parties participate in an ongoing 

molecular dialogue that shapes the ecological and pathogenic 

outcome of biofilm formation. 

The reviewed evidence also highlights how host 

transcriptional programs are deeply influenced by microbial 

RNA signaling. Several included studies reported that 

exposure to bacterial sRNAs or EV-packaged RNAs triggers 

epigenetic changes, activates inflammatory cascades, and 

upregulates pattern-recognition receptors such as Toll-like 

receptors (TLRs). Importantly, these effects were not 

uniform across individuals; genetic polymorphisms in 

immune-regulatory genes, such as FOXP3 and TLR2, were 

associated with exaggerated inflammatory responses and 

more severe periodontal destruction. These findings suggest 

that RNA-mediated mechanisms may help explain 

interindividual variability in disease progression, providing 

insight into why some patients develop aggressive forms of 

periodontal disease despite similar microbial exposures. Key 

host polymorphisms affecting RNA-regulated immune 

pathways and periodontal susceptibility are listed in Table 2. 
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Gene Type of Polymorphism RNA-Level Effect Functional Consequence Clinical Relevance 

IL-1β Promoter/SNP variants Increased IL-1β 

mRNA expression 

Amplified pro-

inflammatory response 

Severe chronic periodontitis; 

rapid tissue breakdown 

MMP-2 

/ MMP-

9 

Promoter, coding-

region variants 

Enhanced transcription 

of matrix-degrading 

enzymes 

Accelerated collagen 

degradation 

Greater periodontal 

attachment loss 

FOXP3 Regulatory SNPs Reduced T-regulatory 

cell RNA expression 

Impaired immune 

tolerance & heightened 

inflammation 

Higher severity in 

periodontitis & peri-

implantitis 

TLR2, 

TLR4 

Pattern-recognition 

receptor SNPs 

Altered downstream 

mRNA signaling 

Dysregulated innate 

immune activation 

Variable host susceptibility to 

dysbiosis 

IL-6 Promoter 

polymorphisms 

Elevated IL-6 

transcript levels 

Sustained inflammatory 

signaling 

Increased periodontal disease 

progression 

 

 

Table 3: Integrated summary of host and microbial rna pathways governing oral biofilm pathogenicity 

Level Key RNA Components Primary Functions Pathogenic Outcomes 

Microbial RNA 

Regulation 

sRNAs, antisense RNAs, 

nutrient/iron-responsive 

transcripts 

Stress adaptation, quorum sensing, 

virulence gene control 

Stable, resilient biofilm; 

enhanced pathogenicity 

Extracellular 

Vesicle-Mediated 

RNA Transfer 

EV-packaged RNA cargo 
Host-cell reprogramming, immune 

modulation 

Barrier disruption, cytokine 

dysregulation 

Host RNA Response 

miRNAs, cytokine 

mRNAs, inflammasome-

associated RNAs 

Immune activation, epithelial repair, 

inflammatory amplification 

Tissue destruction or 

protection depending on 

balance 

Genetic 

Susceptibility 

(RNA-linked) 

IL-1β, MMP, FOXP3, TLR 

polymorphisms 

Regulate RNA transcription & 

stability 

Inter-individual risk 

variation for periodontal 

disease 

The collective evidence supports the notion that RNA-

mediated interactions significantly enhance the adaptability 

and pathogenicity of oral biofilms. However, the mechanisms 

by which these pathways intersect remain incompletely 

understood. Most included studies focused on isolated 

components—such as specific sRNAs or selected host 

miRNAs—rather than examining how these molecules 

interact within the broader regulatory network. The 

fragmented nature of the existing literature limits the ability 

to construct a fully integrated model of RNA-based 

communication within the oral cavity. Moreover, differences 

in experimental designs, sequencing platforms, sample types, 

and analytical thresholds contributed to variability across 

studies, making direct comparisons challenging. 

Standardizing methodological approaches would allow 

clearer interpretation of how specific RNA molecules 

influence host–microbe dynamics. An integrated overview of 

microbial, host, and EV-mediated RNA pathways driving 

oral biofilm pathogenicity is provided in Table 3. 

Despite these limitations, the translational implications 

of RNA-mediated regulation are significant. A growing 

number of studies identified unique bacterial sRNAs and 

salivary miRNAs that could serve as early, non-invasive 

biomarkers for oral potentially malignant disorders (OPMDs) 

and oral squamous cell carcinoma (OSCC).6,7 The stability of 

RNA molecules in saliva—especially when encapsulated 

within EVs—makes them promising candidates for clinical 

diagnostics. Additionally, RNA-based therapeutics, such as 

antisense oligonucleotides, RNA interference, and miRNA 

mimics, hold potential for selectively modulating pathogenic 

pathways within biofilms. For instance, synthetic RNA 

inhibitors targeting quorum-sensing sRNAs have 

demonstrated the ability to disrupt biofilm formation and 

reduce virulence factor expression in vitro. Similarly, 

delivery of anti-inflammatory miRNAs could represent a 

novel strategy for mitigating host tissue damage during 

chronic periodontal inflammation. 

It is also notable that several studies reported the 

presence of distinct RNA signatures that differ between 

healthy individuals, patients with chronic periodontitis, and 

those with OPMDs. These signatures not only reflect 

microbial composition but also host immune activation, 

oxidative stress, and epithelial transformation. Integrating 

RNA-based biomarkers with clinical parameters may 

enhance early detection of pathological changes that are not 

yet clinically apparent, improving patient outcomes and 

reducing the progression of precancerous lesions. 

Nevertheless, much remains to be explored. The 

majority of included studies were observational or 

Table 2: Host genetic polymorphisms in RNA-Regulated immune pathways associated with biofilm-related disease 

susceptibility 
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exploratory in nature, and few utilized longitudinal designs. 

As a result, the temporal sequence of RNA changes during 

disease progression remains unclear. Whether RNA 

dysregulation is a cause or a consequence of biofilm 

pathogenicity cannot be definitively determined from the 

existing literature. Additionally, the influence of external 

factors—such as diet, smoking, oral hygiene practices, and 

systemic health—on RNA expression was not consistently 

addressed. These variables may significantly modify RNA 

profiles and should be incorporated into future research. 

Future studies should aim to adopt integrated multi-

omics approaches combining transcriptomics, proteomics, 

metabolomics, and microbial community profiling. Such 

comprehensive analysis would enable a more accurate 

representation of how RNA-mediated pathways interface 

with biochemical and microbial processes in the oral 

environment. Furthermore, experimental models capable of 

replicating the complex, multispecies structure of oral 

biofilms are needed to validate RNA-based interactions 

identified through sequencing. 

7. Conclusion 

This systematic review demonstrates that RNA-associated 

regulatory pathways constitute a foundational mechanism in 

the host response to oral biofilms. Although canonical RNA 

interference is absent in bacteria, both pathogens and host 

tissues deploy diverse RNA-centered strategies to modulate 

colonization, immune activation, and disease progression. 

Pathogenic species such as Streptococcus mutans and 

Porphyromonas gingivalis release extracellular vesicles 

(EVs) enriched with functional RNA cargo that directly alters 

epithelial transcriptional programs. These EV-RNA 

interactions impair barrier integrity, amplify inflammatory 

cascades, and enhance pathogen survival. Simultaneously, 

the host responds through extensive RNA-level remodeling, 

activating cytokine and chemokine transcripts, stress 

pathways, inflammasome components, and immune-defense 

gene networks. 

Transcriptomic studies reveal that environmental 

pressures—nutrient deprivation, iron limitation, dysbiosis—

reconfigure microbial RNA expression in ways that shape 

virulence expression. Similarly, host genetic polymorphisms 

in RNA-regulated inflammatory genes (IL-1β, MMPs, 

FOXP3) govern susceptibility to biofilm-associated disease. 

Collectively, evidence indicates that oral biofilm 

pathogenicity is not driven solely by microbial factors but by 

a dynamic cross-kingdom dialogue mediated through RNA. 

Understanding these multilevel RNA pathways enhances our 

ability to interpret disease mechanisms, identify biomarkers, 

and develop targeted RNA-based therapeutic strategies for 

periodontal and peri-implant infections. 

Future research should prioritize standardized 

transcriptomic platforms, functional EV-RNA validation, 

and host–pathogen co-transcriptomic studies to translate 

these mechanistic insights into precision clinical 

applications. 

Key findings on RNA-Mediated Mechanisms Influencing 

Host Susceptibility 

7.1. Extracellular vesicle (EV)-Mediated cross-kingdom rna 

transfer 

Pathogenic bacteria, such as Streptococcus mutans and 

Porphyromonas gingivalis, actively influence host cells by 

releasing Extracellular Vesicles (EVs) containing functional 

RNA cargo. 

1. Mechanism of Action: S. mutans EVs deliver 

bioactive RNA that is internalized by host epithelial 

cells. 

2. Host Effects: This delivered RNA alters host 

transcriptional profiles, specifically affecting: 

a. Genes regulating immunity and apoptosis. 

b. Cytokine pathways. 

c. Epithelial barrier integrity by modulating the 

expression of tight-junction–related mRNAs. 

3. Outcome: This cross-kingdom RNA communication 

facilitates colonization and enhances pathogen 

survival by disrupting the host's physical and immune 

defenses. 

 

7.2. Host transcriptomic remodeling 

The host's own gene expression (transcriptome) undergoes 

significant and rapid changes (remodeling) when exposed to 

pathogenic biofilms. 

1. Trigger: Exposure to microbial challenges 

(pathogens, sRNAs, or EV-packaged RNAs). 

2. Host Response: Host cells (e.g., gingival epithelial 

cells, immune cells) respond via: 

a. Rapid transcriptional modulation. 

b. Upregulation of cytokine mRNA. 

c. Activation of inflammasome-associated RNA 

signaling. 

d. Changes in salivary and epithelial RNA signatures 

that parallel shifts in biofilm composition and 

inflammatory gene expression. 

3. Outcome: These host RNA responses determine 

whether biofilm colonization remains commensal or 

progresses to destructive periodontal disease. 

 

7.3. Host genetic polymorphisms in RNA-regulated genes 

Individual susceptibility to biofilm-associated disease is 

governed by genetic variations (polymorphisms) in key 

immune-regulatory genes, many of which affect RNA 

transcription or stability. 

 

Key Polymorphisms Identified: 

1. IL-1β gene variants: Significantly influence cytokine 

mRNA expression and chronic periodontitis severity. 
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2. MMP gene variants: Affect extracellular matrix 

breakdown through RNA-controlled expression. 

3. FOXP3 polymorphisms: Affect regulatory T-cell 

RNA expression, weakening host immune control and 

contributing to more severe periodontal destruction. 

 

Outcome: These variations in RNA-related genes modulate 

the inflammatory profile and determine disease susceptibility 

and severity. 
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Abstract 

Introduction: To date, no data exist on the KAP of OFMS surgeons regarding postoperative nutritional care. The current prospective study aimed to identify 
nutritional knowledge, attitudes and practices of surgeons that can further benefit patients combating malnutrition.  

Aim and Objective: Nutrition is an important factor in deciding the time taken to heal perioperative wounds. OMFS combines medicine and dentistry, 

extending beyond oral surgery to craniomaxillofacial surgery. Patients undergoing surgery related to nasal, oral and mental regions have even less access or a 
lower chance of meeting their daily nutritional requirements because of difficulty in chewing, swallowing or gulping, making it difficult for patients to recover 

quickly. Therefore, it becomes important for surgeons to have some nutritional knowledge, or they should actively refer patients to clinical dietitians for rapid 

recovery.  
Materials and Methods: Data were collected via a questionnaire with 10 questions on KAP that was circulated online.  

Results: Under the knowledge section, for 7 questions, fewer than 50% of the participants provided correct answers. The average level of knowledge was 

43.4%, and the average level of attitude was 69.7%.  
Conclusion: In conclusion, this study suggests that OMFS surgeons (trainees and practitioners) should have some nutritional knowledge to treat perioperative 

patients in an enhanced manner. 

 
Keywords:  Nutritional care, OMFS, Malnutrition, Surgery, Postoperative patient  

Received: 25-07-2025; Accepted: 22-12-2025; Available Online: 05-01-2026 

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under 

the identical terms. 

 

For reprints contact: reprint@ipinnovative.com 

1. Introduction 

The science of nutrition involves understanding how the body 

uses food to meet its needs for growth, development, repair, 

and maintenance.1 When the body does not receive enough 

vitamins, minerals, and other nutrients necessary to maintain 

healthy tissues and organ functions, malnutrition results.2 To 

sustain life, cells must receive enough vitamins, minerals, 

fibre, water, carbohydrates, proteins, lipids, and 

micronutrients.3 Certain dietary deficiencies can affect the 

wound healing time and perioperative course. For example, 

ascorbic acid is required to synthesize collagen; hence, 

vitamin C deficiency can cause new wounds to heal more 

slowly or heal scars to lose strength.4 

OMFS combines medicine and dentistry, extending 

beyond oral surgery to craniomaxillofacial surgery. The care 

of severe facial trauma, craniofacial deformity, oral 

oncology, temporomandibular disorders, facial anaesthetics, 

and treatment of oral diseases are all included in the field of 

maxillofacial surgery in India.5 Because it incorporates both 

highly specialized surgical principles and the concepts of 

dental surgery, this branch of medicine has always been 

distinctly unique in its emergence.6 Most procedures involve 

the oral cavity and alter its harmony. This, in turn, largely 

affects the general intake of nutrition by patients. Two-thirds 

of patients lose weight while hospitalized, and up to 40% of 

patients are undernourished when they are admitted.7 
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Before the operative procedure, a skilled oral surgeon 

should be able to evaluate the patient's nutritional state and 

requirements. They should also be aware of the many 

nutritional support modalities and be able to recommend 

them for the patient's best interests.8 However, there is a 

knowledge gap among the OMFS regarding the perioperative 

nutritional care of patients undergoing surgery. There are no 

studies in the literature that have evaluated the perception of 

the OMFS regarding preoperative nutritional care. Hence, the 

purpose of this study was to evaluate the perioperative 

nutritional knowledge, attitudes and practices of OMFS 

practitioners and trainees. 

2. Materials and Methods 

A prospective purposive study was conducted for a period of 

1 year from Jan 2023 to Jan 2024 among OMFS practitioners 

and OMFS trainees from all over the country. A well-

structured questionnaire was adopted from a previous study9 

designed to assess the knowledge, attitudes, and practices of 

participants regarding nutritional care among perioperative 

patients. Before circulation, this questionnaire was evaluated 

by two experts each from the field of OMFS and nutrition and 

dietetics. The content validity ratio was calculated to assess 

the validity of the questionnaire, which was found to be 0.73. 

The participants who took part in the study voluntarily 

completed a questionnaire containing 30 validated closed-

ended questions. The questionnaires were circulated and 

administered through Google Forms. Assessment of the 

content was performed by recording the responses of all the 

participants. The questionnaire consisted of 4 sections. The 

first section included questions related to sociodemographic 

details, and the second, third and fourth sections included 

questions related to knowledge, attitudes and practices, 

respectively, of the OMFS for nutritional care in 

perioperative patients. 

The collected data for KAP were computed, and the 

results were obtained via SPSS software version 25. For 

knowledge, each correct answer was marked as one, and each 

incorrect answer was marked as zero. The total knowledge 

score was calculated by adding marks for all correct answers, 

and the percentage was calculated out of 10. For attitudes, for 

negative sentences, strongly agree was given a score of 1, 

agree was given a score of 2, disagree was given a score of 3, 

and strongly disagree was given a score of 4. Reverse coding 

was used for positive sentences. The total attitude score was 

calculated by summing the scores obtained for each sentence, 

and the percentage was calculated out of 40. The data are 

presented as the means ± SDs or frequencies (percentages). 

Cross tabulations were computed and compared via Fisher's 

exact test or the chi-square test. The Mann‒Whitney U test 

was used to calculate the difference in individual attitude 

sentences between trainees and practitioners. The 

independent sample test was used to calculate the difference 

in percentage knowledge and percentage attitudes between 

trainees and practitioners. 

Clinical trial registry - NA 

3. Results 

3.1. Statistical methods 

The mean age of the study participants was 28.7±6.5 years. 

There was no major difference in the percentage of males and 

females enrolled in the study. The maximum number of 

participants were from southern India. Among the trainees, 

higher percentages were from the second year or third year 

than from the first year, and most practitioners had 1–5 years 

of experience. Table 1 shows that more than 50% of the 

participants reported that nutrition was not a part of their 

training. 

Knowledge - Table 2 shows that for the 10 questions, for 

two questions, more than 75% of the participants gave the 

correct answer; for one question, approximately 52.4% gave 

the correct answer; and for the remaining seven questions, 

fewer than 50% gave correct answers. A significantly greater 

percentage of practitioners gave a correct answer for the 

enteral route, which is the safest route to feed postoperative 

patients who have prolonged intensive care unit (ICU) care. 

In the case of long-standing postoperative feed, PEG feeds 

are the most ideal form of feeding, with the central line being 

the most ideal route to administer parenteral nutrition and the 

Harris–Benedict equation being used to assess caloric 

requirements compared with those of trainees (p<0.05). No 

other significant differences were observed. 

Attitude - Table 3 shows that, from the five negative 

statements, the best attitude was for postoperative care of a 

patient, which can be managed without a dietician, with 

74.7% of the participants reporting that they strongly 

disagreed. According to the positive statements, the best 

attitude was that nutrition plays an important role in the 

management of various diseases, with 99% of the participants 

reporting strongly disagree. 

Table 4 shows that trainees had better attitudes for “you 

have enough knowledge regarding postoperative nutrition”, 

“the enteral route mimics normal physiologic function” and 

“the route of administration determines individual response 

to injury” than practitioners did, as they had higher average 

scores (p<0.05). On the other hand, practitioners had a better 

attitude toward obtaining dietary counselling for patients 

undergoing surgery than trainees did (p<0.05). 

Marks obtained for knowledge and attitudes - The 

average level of knowledge was 43.4%, and the average level 

of attitudes was 69.7%. Compared with trainees, practitioners 

had significantly greater knowledge (p<0.05). No significant 

differences were observed in the attitudes of the trainees and 

practitioners (p>0.05) (Figure 1). 

Table 5 shows that practices related to the nutrition care 

process were significantly different between trainees and 

practitioners in terms of the proportion of patients for whom 
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nutritional assessment was undertaken, the frequency of 

weighing patients on admission, the reason for weighing 

patients, the protocol followed when patients with prolonged 

ICU stays had abnormal routine values and the frequency of 

conducting a protein analysis test on postoperative patients 

(p<0.05). Compared with practitioners, a greater percentage 

of trainees reported that they conducted nutritional 

assessments on all patients and weighed patients to calculate 

anaesthesia. On the other hand, a greater percentage of 

practitioners reported that they always weighed patients on 

admission, consulted a dietician if values were above routine 

values or conducted protein analysis on patients once a week 

than did trainees. 

 
Figure 1: Total knowledge and attitudes percentage 

obtained 

Table 1: Demographic data 

 Frequency Percentage 

Gender 

Females 96 46.6 

Males 110 53.4 

Zone in India 

Eastern 12 5.8 

Western 40 19.4 

Northern 22 10.7 

Southern 120 58.3 

Central 12 5.8 

Are you a 

Trainee 118 57.3 

Practioner 88 42.7 

If Trainee, which year are you in? 

First year 24  

Second year 40  

Third year 54  

If practitioner, years of experience 

1 – 5 years 66 75 

6 – 10 years 8 9.1 

>10 years 14 15.9 

Nutrition a part of training program 

Yes 68 33 

No 116 56.3 

Not sure 22 10.7 

 

Table 2: Knowledge of nutrition care for postoperative patients 

 Trainee s 

(n=118) 

Practitioner rs 

(n=88) 

Total (n=206) P- value 

 N % N % N % P-value 

1g of protein + 1 g of carbohydrate + 1 g of 

fat provides 17 kcals 

38 32.2 40 45.5 78 37.9 0.052 

Immune nutrients in diet increase cellular defense, 

lower systemic inflammation and 

curb free radicals 

98 83.1 70 79.5 168 81.6 0.587 

Serum albumin is the most important 

biomarker to assess nutritional status 

86 72.9 70 79.5 156 75.7 0.325 

The normal range for serum albumin is 3.4 

to 5.4 g/dl 

52 44.1 48 54.5 100 48.5 0.159 

Both standardized commercial sachets and 

blenderized home cooked meals are equally 

42 35.6 38 43.2 80 38.8 0.312 
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helpful 

TLC and BMI can be used to assess immune 

competence 

66 55.9 42 47.7 108 52.4 0262 

The enteral route is the safest route to feed 

postoperative patients who have prolonged 

ICU care 

6 5.1 14 15.9 20 9.7 0.016 

In case of long standing post-Operative feed, 

Percutaneous Endoscopic Gastrostomy feeds are 

the most ideal form of feeding 

20 16.9 26 29.5 46 22.3 0.042 

Central line is the most ideal route for 

administering total parenteral nutrition 

16 13.6 30 34.1 46 22.3 0.001 

Harris Benedict equation is used to assess 

calorie requirement 

44 37.3 48 54.5 92 44.7 0.016 

 

Table 3: Attitudes towards the nutritional care process for postoperative patients 

 N % N % N % N % 

Negative sentences 

 Strongly agree Agree Disagree Strongly 

disagree 

Oral and Maxillofacial Surgeons are very 

knowledgeable in nutritional matter. 

18 8.7 94 45.6 80 38.8 14 6.8 

You have enough knowledge regarding 

Postoperative nutrition. 

10 4.9 92 44.7 86 41.7 18 8.7 

Postoperative care of a patient can be 

managed without a dietician. 

14 6.8 38 18.4 136 66 18 8.7 

It is doctor’s responsibility to assess the 

nutritional status of the patient. 

88 42.7 112 54.4 6 2.9 - - 

Appropriate and adequate nutritional 

support is normally provided in the surgical ward. 

34 16.5 102 49.5 68 33 2 1.0 

Positive sentences 

 Strongly disagree Disagree Agree Strongly 

agree 

It is mandatory to get dietary counselling for 

patient undergoing surgery. 

- - 24 11.7 116 56.3 66 32 

It is important to assess the nutritional status of 

every patient admitted to the ward. 

- - 14 6.8 100 48.5 92 44.7 

Nutrition has an important role in 

management of various diseases. 

- - 2 1.0 82 39.8 122 59.2 

Enteral route mimic normal physiologic function. - - 32 15.5 140 68 34 16.5 

Route of administration determines 

individual response to injury. 

2 1.0 18 8.7 126 61.2 60 29.1 

 

 

Table 4: Attitudes towards the nutritional care process for postoperative patients compared between trainees and 

practitioners 

Data are presented as the mean±SD. 

 Trainees 

(n=118) 

Practioners 

(n=88) 

P- value 

Negative Sentences 

Oral and Maxillofacial Surgeons are very knowledgeable in nutritional matter. 2.4±0.7 2.6±0.8 0.153 

You have enough knowledge regarding postoperative nutrition. 2.6±0.7 2.4±0.7 0.033 

Postoperative care of a patient can be managed without a dietician. 2.7±0.7 2.9±0.7 0.105 

It is doctor’s responsibility to assess the nutritional status of the patient. 1.6±0.6 1.6±0.5 0.983 

Appropriate and adequate nutritional support is normally provided in the surgical 

ward. 

2.2±0.7 2.2±0.7 0.570 

Positive sentences 

It is mandatory to get dietary counselling for patient undergoing surgery. 3.1±0.6 3.3±0.6 0.021 

It is important to assess the nutritional status of every patient admitted to the ward. 3.4±0.6 3.3±0.7 0.349 
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Nutrition has an important role in management of various diseases. 3.6±0.5 3.6±0.5 0.947 

Enteral route mimic normal physiologic function. 3.1±0.5 2.8±0.6 0.001 

Route of administration determines individual response to injury. 3.4±0.5 3.0±0.6 0.001 

 

 

Table 5: Practice of the nutritional care process for postoperative patients 

 Trainee s 

(n=118) 

Practitioners 

(n=88) 

Total (n=206) P-value 

 N % N % N % P-value 

Criteria used to assess nutritional status 

Height, weight and body mass index 64 57.1 52 59.1 11 58.0 0.161 

Diet history 26 23.2 12 13.6 38 19  

Protein analysis 22 19.6 24 27.3 46 23  

Proportion of patients on which nutritional assessment is undertaken 

All 38 32.2 20 22.7 58 28.2 0.005 

Some patients 24 20.3 36 40.9 60 29.1  

Critical care patients 52 44.1 32 36.4 84 40.8  

None 4 3.4 0 0 4 1.9  

Frequency of Weighting patients on admission 

Never 4 3.4 2 2.3 6 2.9 0.002 

Rarely 22 18.6 2 2.3 24 11.7  

Occasionally 36 30.5 26 29.5 62 30.1  

Always 56 47.5 58 65.9 114 55.3  

Reason to weigh patient 

To calculate anaesthesia dose 84 71.2 44 50 128 62.1 0.001 

For medical records 30 25.4 30 34.1 60 29.1  

For malnourished patients 4 3.4 14 15.9 18 8.7  

Frequency of discussing nutritional status and nutritional management of patients during ward rounds 

Pertaining to patients 18 15.3 12 13.6 30 14.6 0.886 

Sometimes 60 50.8 48 54.5 108 52.4  

Always 40 33.9 28 31.8 68 33.0  

Protocol followed when patients in prolonged ICU stay having abnormal routine values 

Consult dietitian 18 15.3 20 22.7 38 18.4 0.043 

Refer to a physician 22 18.6 6 6.8 28 13.6  

Discuss diet options 6 5.1 2 2.3 8 3.9  

All of the above 72 61.0 60 68.2 132 64.1  

Consider conducting a protein analysis test on postoperative patients 

Yes 52 44.1 32 36.4 84 40.8 0.370 

No 16 13.6 10 11.4 26 12.6  

May be 50 42.4 46 52.3 96 46.6  

Frequency of conducting a protein analysis test on postoperative patients 

Once/week 44 37.3 44 50 88 42.7 0.003 

Once/month 40 33.9 18 20.5 58 28.2  

Once/six months 18 15.3 4 4.5 22 10.7  

Never 16 13.6 22 25 38 18.4  

Method to assess the position of naso-gastric tube 

Clinically (epigastrium) 44 37.3 24 27.3 68 33 0.258 

Radiological assessment 12 10.2 6 6.8 18 8.7  

Both 56 47.5 54 61.4 110 53.4  

None 6 5.1 4 4.5 10 4.9  

Frequently suggested nutritional supplement 

Multivitamin 60 50.8 36 40.6 96 46.6 0.333 

Protein 52 44.1 46 52.3 98 47.6  

Omega-3 4 3.4 2 2.3 6 2.9  

None of the above 2 1.7 4 4.5 6 2.9  



60 Somani et al / Journal of Advances in Oral Health 2025;2(2):55-61 

4. Discussion 

Nutritional status is recognized as an essential component of 

surgical recovery regimens. OMFS, while crucial for treating 

various conditions in the jaw, mouth, and neck regions, often 

necessitates limitations on postoperative food intake. This 

restricted diet can negatively impact patients' health by 

hindering their ability to absorb essential nutrients, 

potentially leading to malnutrition. To treat the postoperative 

stress response and minimize the loss of muscle mass, 

strength, and functionality, adequate nutritional intake is 

necessary.10 A nutritional deficiency should be treated with a 

balanced diet and dietary supplementation of the deficient 

nutrient before surgery.11 Early dietary intake after surgery 

not only guarantees a shorter hospital stay but also helps 

patients maintain their body composition.12 A study by 

Brown, T., Edwards, A., et al. concluded that early 

identification and management of malnutrition is necessary 

to minimize the risk of postoperative complications and 

reduce the length of stay and should be considered a key 

component of rehabilitation programs.13 

The Likert scale was used to assess the attitudes of 

participants; although 74.7% of participants disagreed that 

dietitians are unnecessary for perioperative care, this study 

suggests a positive attitude toward the role of nutritional 

management in improving recovery and potentially reducing 

hospital stays.12 

In the present study, 15.5% of practitioners correctly 

identified the enteral route as the safest feeding method for 

perioperative patients requiring extended intensive care unit 

(ICU) care. A study conducted by Seron-Arbeloa, C., 

Zamora-Elson, M., et al.reported that enteral nutrition is 

preferable to parenteral nutrition because it is less expensive 

and generally results in better patient outcomes—including 

fewer infections and shorter hospital stays.14  A total 

of 29.5% of surgeons identified PEG as the ideal feeding 

method for long-term postoperative needs, which aligns with 

the literature published by Rahnemai-Azar, A. A., 

Rahnemaiazar, A. A, etc., suggesting that PEG is the 

preferred route because of its superior access to surgical 

methods.15 

Moreover, 22.3% of surgeons (trainees and 

practitioners) believed the central line to be the most suitable 

route for PN administration; this approach may not be 

optimal. Research conducted by Berlana, D. (2022) 

emphasized the use of central lines due to the hypertonicity 

of PN solutions, but alternative routes can be explored to 

minimize catheter-related complications.16 

The best attitude was that nutrition has an important role 

in the management of various diseases, with 99% of 

participants reporting strongly disagree, which was further 

supported by another study published by Gropper, S. S. 

(2023). Nutrition is often considered a lifestyle factor that 

leads to the prevention of many chronic diseases, including 

obesity, cardiovascular disease, hypertension, stroke, type 2 

diabetes, metabolic syndrome, some cancers, and, seldom, 

some neurological diseases.17 

Our results revealed interesting differences in 

knowledge and attitudes between OMFS trainees and 

practitioners. The trainees had a more positive attitude toward 

their knowledge of perioperative nutrition (p < 0.05) and 

toward the enteral route, which mimics normal physiological 

function (p < 0.05). Furthermore, the trainees also believed 

that the route of administration influences individual 

responses to injury (p < 0.05). On the other hand, 

practitioners strongly believed in the necessity of dietary 

counselling for surgical patients (p < 0.05). Practitioners 

presented significantly higher knowledge scores than did 

trainees (p < 0.05). Interestingly, no significant differences in 

overall attitudes were detected between the two groups (p > 

0.05). 

Practices related to the nutritional care process were 

significantly different between trainees and practitioners for 

several patients for whom nutritional assessment was 

undertaken, for whom the weight of patients on admission 

was measured, for whom the patients were weighed, for 

whom the protocol followed when patients with prolonged 

ICU stays had abnormal routine values and for whom a 

protein analysis test was frequently conducted on 

perioperative patients (p<0.05). A total of 32.2% of the 

trainees conducted nutritional assessments on all patients. On 

the other hand, 65.9% of practitioners reported that they 

always weighed patients on admission, and compared with 

trainees, 50% of practitioners conducted protein analysis on 

patients once a week. 

This study has potential limitations, one of which is that 

it is an observational KAP study. Owing to resource 

constraints, the study was conducted with a limited number 

of participants. To our knowledge, this study is the first to 

investigate the importance of the KAP of the OMFS 

regarding perioperative nutrition, even though there are 

multiple studies on the use of the OMFS to evaluate the 

impact of nutrition on patients with oral injury and their 

quality of life, and there is no strong evidence suggesting that 

their KAP is related to perioperative care. 

5. Conclusion 

In conclusion, this study suggests that OMFS surgeons 

(trainees and practitioners) should have some nutritional 

knowledge to treat perioperative patients in an enhanced 

manner. Limited nutritional knowledge among OMFS may 

necessitate referrals to registered dietitians in the pre- and 

postoperative phases, potentially leading to shorter hospital 

stays and improved patient recovery. This approach could 

promote a more holistic model of patient care management. 
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Case Report 

Pontic-filled essix retainer as a temporary esthetic solution during clear aligner 

therapy: A case report 

Adil Mohammed1, Sandeep Shetty1, Dilshad Umar*1 , Faizan Ahmed Khan1 

1Dept. of Orthodontics, Yenepoya University, Mangalore, Karnataka, India. 

Abstract 

Background: Temporary tooth replacement before initiation of orthodontic clear aligner therapy can be a challenge, particularly when esthetics in the anterior 
region are a priority. Traditional solutions such as removable partial dentures, bonded pontics, and Maryland bridges have limitations related to cost, 

invasiveness, and comfort. The integration of a pontic within an Essix retainer represents an innovative, minimally invasive, and esthetic alternative. 

Case Presentation: A 28-year-old male presented with a retained deciduous mandibular incisor associated with mobility and discomfort. The treatment plan 
involved extraction prior to commencement of clear aligner therapy. To prevent the resulting esthetic and functional deficit during the waiting period for 

aligner fabrication, a pontic-filled Essix retainer was designed. Digital intraoral scans were segmented using 3D Maestro software, followed by virtual 

extraction of the deciduous tooth and pontic design. A 3D-printed model was generated, and a 1 mm Essix retainer was vacuum-formed. The pontic space was 
filled with tooth-colored composite resin, producing an immediate esthetic replacement. The patient reported excellent comfort, speech function, and 

satisfaction. 

Results: The pontic-filled Essix retainer preserved esthetics, maintained space, and allowed seamless integration into the planned aligner therapy. No 
complications occurred during interim use, and the patient adapted well prior to receiving aligners. 

Conclusion: A pontic-filled Essix retainer is a simple, cost-effective, and patient-friendly temporary solution for anterior tooth replacement before aligner 

therapy. This case highlights its advantages compared with conventional alternatives, while recognizing the need for further research on long-term durability 

and material optimization. 

 
Keywords: Pontic, Essix retainer, Clear aligner therapy 

Received: 23-09-2025; Accepted: 23-12-2025; Available Online: 05-01-2026 

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under 

the identical terms. 

 

For reprints contact: reprint@ipinnovative.com 

1. Introduction 

Esthetic management during orthodontic treatment is often as 

important as functional correction, particularly in adult 

patients seeking clear aligner therapy. The loss or extraction 

of anterior teeth prior to orthodontic intervention presents a 

significant clinical dilemma. For patients awaiting aligner 

fabrication, even a short edentulous period can compromise 

appearance, psychosocial confidence, and compliance. 

Conventional temporary replacement strategies including 

removable partial dentures (RPDs), flipper appliances, resin-

bonded pontics, and Maryland bridges each present 

limitations such as bulkiness, discomfort, impaired speech, 

risk of debonding, and interference with orthodontic 

mechanics.1-3 

The introduction of Essix retainers has provided 

orthodontists with a versatile, esthetic, and minimally 

invasive method for space maintenance. Essix retainers are 

widely utilized at the end of orthodontic treatment; however, 

their application as an interim esthetic prosthesis has been 

relatively underreported. More recently, the possibility of 

incorporating pontics into aligner trays or retainers has 

gained attention.4-6  In such approaches, digital technology 

including intraoral scanning, 3D modeling, and additive 

manufacturing facilitates precise design of pontics to match 

extracted teeth. 

Clear aligner therapy has rapidly evolved into a 

mainstream orthodontic modality, offering patients superior 

esthetics, comfort, and convenience compared to fixed 

appliances.7,8 Aesthetic continuity during therapy is 
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particularly valued by adult patients, who often opt for 

aligners to avoid the visibility of brackets and wires. 

Addressing interim edentulism before aligner delivery is 

therefore essential to patient satisfaction and overall 

treatment success. 

This report describes the fabrication and clinical 

application of a pontic-filled Essix retainer designed as a 

temporary esthetic solution following extraction of a retained 

deciduous mandibular incisor. The technique utilized 

intraoral scanning, digital extraction, pontic design, 3D 

printing, and vacuum-formed Essix technology. The 

innovation lies in combining the simplicity and comfort of an 

Essix retainer with the esthetic continuity of a composite 

pontic, providing an immediate solution that integrates 

seamlessly into subsequent aligner therapy. 

2. Case Presentation 

2.1. Patient history and examination 

A 28-year-old male presented for orthodontic consultation 

with the chief complaint of crowding and retained deciduous 

teeth. Clinical examination revealed a retained mandibular 

deciduous central incisor exhibiting mobility and pain on 

mastication. Radiographic evaluation confirmed root 

resorption and absence of a permanent successor. The 

treatment plan involved extraction of the deciduous tooth, 

followed by clear aligner therapy to resolve crowding and 

align the dentition. The patient expressed concern regarding 

esthetics during the waiting period for aligner fabrication and 

requested an immediate temporary solution. 

Table 1: Comparison of temporary tooth replacement 

options prior to orthodontic aligner therapy 

Method Esth

etics 

Comfo

rt 

Cost Invasive

ness 

Effect 

on 

Aligner

s 

Removabl

e partial 

denture 

(flipper) 

Mod

erate 

Low Low Non-

invasive 

Can 

interfere 

Bonded 

pontic 

High Modera

te 

Mod

erate 

Involves 

bonding 

May 

interfere 

Maryland 

bridge 

High High High Tooth 

preparati

on 

required 

Interfere

s 

Unfilled 

Essix 

retainer 

Low High Low Non-

invasive 

Minimal 

Pontic-

filled 

Essix 

retainer 

High High Low Non-

invasive 

Compati

ble 

 

2.2. Clinical workflow 

The clinical procedure began with an intraoral scan of both 

arches using the Trios 3Shape scanner to establish a precise 

digital record (Figure 1). High-resolution scanning ensured 

accurate capture of the dentition and soft tissue morphology, 

which was critical for subsequent design steps. The scanned 

files were imported into 3D Maestro software, where 

segmentation of individual teeth was performed to allow 

virtual manipulation of the retained deciduous mandibular 

incisor .Following this, the deciduous incisor was extracted 

under local anesthesia, and the extraction was replicated 

digitally to create an accurate edentulous site in the virtual 

model (Figure 2) .A pontic was then selected from the 

software’s library, scaled to match the morphology of the 

extracted tooth, and positioned in the space to achieve 

symmetry and alignment with the adjacent dentition. 

 

Figure 1: Initial records and digital preparation. 

Pre-extraction intraoral view showing the retained deciduous 

mandibular central incisor along with digital workflow 

images from 3D Maestro software demonstrating tooth 

measurement and segmentation of the mandibular arch. 

 

Figure 2: Virtual extraction and pontic design. 

Digital simulation of incisor extraction with the 

corresponding post-extraction intraoral photograph. Pontic 
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selection from the 3D Maestro library and its placement in 

the mandibular anterior region are also illustrated. 

 

Figure 3: 3D printing and appliance fabrication. 

Pontic-integrated digital model prepared for 3D printing, 

followed by the printed mandibular model. Subsequent steps 

show vacuum-formed Essix fabrication and chairside filling 

of the pontic space with tooth-colored composite resin. 

 

 

Figure 4: Delivery and clinical outcome. 

Completed Essix retainer with composite pontic, clinical 

finishing, and final intraoral view demonstrating successful 

esthetic integration and patient adaptation. 

 

The final design was exported to Chitubox slicer software and 

prepared for additive manufacturing. The model was printed 

with the Phrozen Sonic Mighty 4K resin printer, producing a 

highly detailed replica of the patient’s dentition with the 

integrated pontic (Figure 3). A 1 mm-thick Essix sheet was 

subsequently vacuum-formed over the printed model using 

the Erkodent Erkopress Motion thermoforming unit, creating 

a retainer with excellent adaptation and retention. To 

complete the appliance, the pontic site was filled with a tooth-

colored flowable composite resin, sculpted chairside to 

reproduce the natural anatomy of a mandibular central 

incisor, and light-cured to provide strength, polish, and 

esthetic integration. The finished retainer was delivered 

immediately after extraction, restoring both function and 

appearance (Figure 4). 

The appliance demonstrated a secure fit and did not 

interfere with occlusion or phonetics. The patient adapted 

rapidly, reporting no difficulties with speech or mastication. 

The esthetic outcome was particularly well received, with the 

pontic blending harmoniously with adjacent teeth, restoring 

confidence in social interactions. Comfort was enhanced by 

the smooth contours and light weight of the retainer, and no 

soft tissue irritation was reported. Oral hygiene was easily 

maintained since the appliance could be removed for 

cleaning, minimizing plaque accumulation. Over the three-

week period prior to aligner delivery, the pontic retained its 

structural integrity and color stability, with no dislodgement 

or wear. The patient consistently expressed satisfaction 

during follow-up visits, noting the psychosocial benefit of an 

uninterrupted smile during the transition to clear aligner 

therapy. Clinically, the pontic-filled Essix retainer also 

preserved space effectively and familiarized the patient with 

appliance wear, thus facilitating a seamless transition to 

aligner treatment. 

The patient reported high satisfaction regarding 

esthetics, speech, and comfort. The retainer preserved the 

edentulous space for aligner therapy without interfering with 

function. Over the 3-week interim period before aligner 

delivery, no complications such as dislodgement or 

discoloration were observed. 

3. Discussion 

Temporary anterior tooth replacement is an essential aspect 

of orthodontic treatment planning, particularly when 

extractions precede the commencement of clear aligner 

therapy. The period between tooth removal and aligner 

delivery is often a source of anxiety for patients, as the 

esthetic compromise in the anterior region can negatively 

affect self-confidence and social interactions. In this context, 

the present case highlights the practicality and clinical 

relevance of incorporating a pontic into an Essix retainer 

using contemporary digital technology. 

Recent advances in digital dentistry have introduced 

several innovative approaches for interim tooth replacement, 

particularly within the context of aligner-based orthodontic 

treatment. These methods generally fall into three categories: 

(1) directly 3D-printed retainers or aligners, (2) 

thermoformed trays incorporating digitally designed pontics, 

and (3) fully digital, chairside provisional prostheses.9-11 

Directly 3D-printed retainers offer high precision and 

reduced laboratory time; however, the available resins 

demonstrate limited intraoral durability and color stability, 

necessitating further material refinement.12-14 In contrast, the 

present approach thermoforming an Essix appliance over a 

3D-printed model and subsequently sculpting a composite 

pontic combines the proven adaptability of vacuum-formed 

retainers with the accuracy of digital modeling, producing an 

immediate and esthetic provisional solution with minimal 

cost and invasiveness. 

Comparable methods, such as digitally fabricated 

pontics integrated into clear aligners, have been reported 
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primarily as short clinical notes or technical tips, with limited 

emphasis on workflow standardization or clinical 

outcomes.15-17 The detailed, replicable protocol described in 

the present case therefore contributes novel evidence 

supporting the practical implementation of digitally designed 

pontic retainers in clinical orthodontics. Moreover, the 

broader prosthodontic literature on digital provisionalization, 

including CAD/CAM-milled or fully printed interim 

prostheses, underscores the increasing shift toward additive, 

model-driven esthetic solutions.18-20 Collectively, these 

advances highlight that digitally designed pontic-filled 

retainers represent a clinically significant, patient-centered 

innovation that aligns with current trends toward efficient, 

minimally invasive, and esthetically driven orthodontic care. 

Conventional solutions for interim tooth replacement 

each carry distinct limitations. Removable partial dentures, 

particularly flipper appliances, have long been employed to 

restore esthetics; however, their bulk, reliance on clasps, and 

tendency to interfere with speech often result in poor patient 

acceptance (Table 1). In addition, the forces exerted by 

clasps on adjacent teeth can complicate orthodontic tooth 

movement and compromise aligner fit.  Bonded pontics offer 

improved stability and appearance but require adhesive 

bonding, which risks enamel alteration and may disrupt the 

precise seating of clear aligners. These restorations also 

necessitate removal prior to active orthodontic therapy, 

reducing their practicality in aligner-based treatments. 22 

Similarly, Maryland bridges, while highly esthetic, are 

associated with tooth preparation, increased laboratory costs, 

and extended fabrication time. Given their invasiveness and 

expense, they are seldom justifiable for short-term esthetic 

management before orthodontics. Even unfilled Essix 

retainers, sometimes used as a simple space cover, provide 

limited visual continuity and fail to offer functional 

replacement of the missing tooth.  

In contrast, the pontic-filled Essix retainer addresses 

these challenges by combining the strengths of digital design, 

additive manufacturing, and thermoforming technology. 

From an esthetic perspective, the composite pontic can be 

contoured to closely mimic natural morphology, ensuring a 

seamless smile during the transitional phase. The non-

invasive nature of this approach preserves adjacent tooth 

structure, as no bonding agents or mechanical retention are 

required. Moreover, the process is efficient and cost-

effective, as intraoral scanning, digital segmentation, and in-

office 3D printing facilitate rapid fabrication without reliance 

on external laboratories. Comfort is another key advantage; 

the appliance is lightweight, smooth in contour, and has 

negligible impact on speech. Importantly, because the 

retainer resembles the final shape of aligners, patients adapt 

more easily to subsequent aligner wear, thereby improving 

compliance. 

Nonetheless, limitations remain. Composite resin 

pontics are prone to discoloration and wear, especially in 

patients with high dietary staining exposure or parafunctional 

habits. Retention issues may arise if the Essix retainer is 

inadequately adapted, necessitating periodic adjustment. 

Furthermore, although the appliance provides esthetic 

continuity, it lacks the load-bearing capacity of permanent 

prostheses, and patients must be cautioned against applying 

excessive biting forces in the pontic region. 

Looking forward, material innovations may further 

refine this technique. The integration of reinforced 

composites, hybrid resins, or CAD/CAM-milled pontics has 

the potential to improve strength and longevity. Future 

studies should not only assess the mechanical performance of 

pontic-filled retainers but also evaluate long-term outcomes 

related to periodontal health, patient-reported satisfaction, 

and efficiency of orthodontic treatment progression. 

Randomized controlled trials comparing pontic-filled Essix 

retainers with alternative interim prostheses would provide 

valuable evidence to establish clinical guidelines and 

optimize patient care. 

In summary, the incorporation of a pontic into an Essix 

retainer offers a compelling balance of esthetics, comfort, and 

practicality. By harnessing digital workflows and minimally 

invasive principles, this technique provides orthodontists 

with an efficient solution to a common esthetic challenge, 

while paving the way for further innovation in the interface 

between orthodontics and restorative dentistry. 

4. Conclusion 

The pontic-filled Essix retainer provides a practical, esthetic, 

and cost-effective interim solution for anterior tooth 

replacement before clear aligner therapy. Its digital 

fabrication workflow combining intraoral scanning, virtual 

extraction, 3D printing, and thermoforming ensures 

precision, comfort, and rapid chairside delivery. Clinicians 

should focus on achieving accurate adaptation and smooth 

pontic contouring, while advising patients on proper hygiene 

and avoidance of excessive biting forces to maintain 

longevity. Although minor limitations such as potential 

discoloration and reduced load-bearing strength exist, the 

technique remains a valuable addition to the orthodontist’s 

armamentarium. Future studies exploring reinforced 

materials and long-term clinical outcomes could further 

enhance its applicability and durability. 
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Case Report 

Evaluation of xenograft collagen membrane as a biodegradable dressing for soft 

tissue wounds in oral and maxillofacial surgery 
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Abstract 

Introduction: Wound healing is a complex process affected by both internal and external factors, especially in the oral and maxillofacial area. This study 
examines how well the Xenograft collagen membrane, a biodegradable dressing, works for soft tissue wounds. 

Materials and Methods: We conducted a single-center, randomized controlled trial with 30 patients divided into two groups: Study (n=15) and Control 

(n=15). The study group received the collagen membrane dressing, while the control group did not receive any dressing. We assessed key factors such as 
bleeding control, granulation, skin cell development, and scarring after the surgery. 

Results: The collagen membranes improved bleeding control, granulation, and skin cell development, which led to better wound healing and less scarring. 
There were no major complications or infections in the study group. 

Conclusion: Xenograft collagen membranes are effective for managing soft tissue wounds in oral and maxillofacial surgery. They offer a good alternative to 

autologous grafts. 
 

Keywords: Biodegradable Dressing, Epithelialization, Hemostasis, Oral and Maxillofacial Surgery, Soft Tissue Wounds, Wound Healing, Xenograft Collagen 

Membrane 
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1. Introduction  

Wound healing is a vital biological process that restores 

tissue integrity. It involves various cellular and biochemical 

activities that promote tissue repair and regeneration.1 The 

oral and maxillofacial area often experiences soft tissue 

injuries and is more susceptible to conditions like oral 

submucous fibrosis, squamous cell carcinoma, and traumatic 

wounds. Effective wound management is critical to prevent 

complications such as infection, excessive scarring, and 

contractures.2  

In the past, soft tissue wounds in this area were treated 

with autologous grafts. While these grafts are effective, they 

come with challenges like donor site pain, longer surgical 

times, and limited tissue availability.3 Consequently, 

biological dressings, including Xenograft collagen 

membranes, have gained popularity. They offer benefits such 

as easy application, compatibility with the body, and support 

for the healing process.4   

Xenograft collagen membrane made from bovine 

collagen, and it shows promise as a biodegradable dressing 

material.5 Its use has been found to improve tissue repair by 

encouraging blood clotting, supporting the growth of 

granulation tissue, and helping with epithelialization.6 This 

study aims to assess how effective Xenograft collagen is in 

managing soft tissue wounds in the oral and maxillofacial 

area.7  

2. Aims and Objectives 

The main goal of this study was to determine how suitable 

the Xenograft collagen membrane is as a biodegradable 

dressing for soft tissue wounds in the oral and maxillofacial 
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area. The secondary goals were to evaluate how well the 

membrane handles, adheres, and is accepted by patients. The 

study also looked into complications like allergic reactions, 

infections, or rejections. Additionally, it aimed to compare 

clinical outcomes such as blood clotting, granulation, 

epithelialization, and scarring between wounds treated with 

the collagen dressing and untreated wounds. 

3. Materials and Methods  

This study followed the CONSORT guidelines for reporting 

randomized controlled trials (RCTs). It was a single-center, 

randomized controlled trial done at a tertiary care center that 

focuses on oral and maxillofacial surgery. The institutional 

ethics committee approved the study (Approval No: 

KVG/267/27718), and all participants gave written informed 

consent before taking part. 

3.1. Participants 

The trial included 30 healthy patients aged 18 to 70 years with 

similar types of soft tissue wounds in the oral and 

maxillofacial area to ensure consistency. Patients were 

randomly assigned to either the Study Group, which received 

a collagen membrane dressing, or the Control Group, which 

received no dressing. Inclusion criteria were healthy patients 

classified as ASA I and II. Those with chronic diseases, 

active infections, poor oral hygiene, or allergies to collagen 

were not included (Figure 1). Wound types were limited to 

surgical excision defects caused by oral submucous fibrosis 

or leukoplakia for consistent comparisons(Figure 2). 

3.2. Randomization and blinding 

Participants were randomized using a computer-generated 

sequence. Opaque, sealed envelopes were used to conceal the 

allocation. Outcome assessors were blinded to reduce bias. 

3.3. Interventions 

Preoperative preparation included sedation and local 

anesthesia. Surgical excision was performed, followed by 

standard postoperative care, which included prescribed 

antibiotics and pain relievers. The Study Group received the 

collagen membrane dressing, while the Control Group had no 

dressing(Figure 3). 

3.4. Sample size calculation 

The sample size was based on previous studies that looked at 

the effectiveness of collagen membrane dressings in wound 

healing. Assuming a clinically significant difference of 20% 

in wound healing outcomes between the groups, a power of 

80%, and a two-sided alpha level of 0.05, at least 15 patients 

were needed in each group (Figure 4). 

3.5. Outcome measures 

Primary outcomes were hemostasis, granulation tissue 

formation, epithelialization, wound contracture, pain relief 

(measured with a Visual Analog Scale, VAS), and infection 

rates. Follow-up visits occurred weekly for four weeks to 

monitor wound healing. Secondary outcomes included 

patient satisfaction and any adverse reactions. 

3.6. Statistical analysis 

Data were analyzed using SPSS software (verson XX). 

Continuous variables were reported as mean ± standard 

deviation (SD) and compared using independent t-tests. 

Categorical variables were compared using the chi-square 

test or Fisher’s exact test. A p-value of less than 0.05 was 

regarded as statistically significant. 

4. Results 

3.1. Patient demographics 

Thirty patients were enrolled and evenly divided into the 

Study Group (n=15) and the Control Group (n=15). The 

average age in the Study Group was 53.67 ± 12.19 years, 

while in the Control Group, it was 52.47 ± 9.49 years. The 

gender distribution was similar (p = 0.624). All wounds 

resulted from surgical excision of oral submucous fibrosis 

(60%) or leukoplakia (40%), with no significant differences 

in baseline characteristics (p > 0.05). 

3.2. Wound characteristics 

Most wounds were located in the buccal mucosa (70%) and 

the floor of the mouth (30%). Wound sizes ranged from 2 to 

4 cm to keep consistency across the groups. 

 
Figure 1: Lesion of soft tissues of oral cavity 

 

Figure 2: Excision of the wound 
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Figure 3: Collagen membrane used after excision 

 
Figure 4: placement of collagen membrane 

3.3. Clinical outcomes 

1. Hemostasis: Study Group: 80% achieved satisfactory 

hemostasis. Control Group: 100% achieved 

satisfactory hemostasis. Statistical significance: p = 

0.02. 

2. Pain Relief: No significant difference between groups 

(p = 0.30). 

3. Granulation Tissue Formation: Study Group: 70% 

showed substantial granulation tissue formation by 

week 2. Control Group: 40% showed substantial 

granulation tissue formation by week 2. Statistical 

significance: p = 0.04. 

4. Epithelialization: Study Group: 73.3% achieved good 

epithelialization at one month. Control Group: 60% 

achieved good epithelialization at one month. 

Statistical significance: p = 0.07 (trend observed). 

5. Contracture: Similar results in both groups (66.7% 

with good contracture, p > 0.05). 

6. Infection and Reactivity: No infections in the Study 

Group. 10% of Control Group patients reported mild 

reactions (erythema and irritation). 

7. Patient Satisfaction: Study Group: 93.3% rated 

treatment as very effective. Control Group: 72.4% 

rated treatment as very effective. Statistical 

significance: p = 0.03. 

5. Discussion 

Wound healing is a complex process that involves 

hemostasis, inflammation, proliferation, and remodelling.7 

Collagen, an important part of the extracellular matrix, plays 

a key role in repairing tissue. This is especially true in the oral 

and maxillofacial area, where wounds are at risk for infection, 

scarring, and slow healing due to constant movement, 

moisture, and bacteria (Velnar et al., 2009).8 Biological 

dressings like collagen membranes, which come from bovine 

sources, are increasingly popular because they are compatible 

with the body, easy to use, and effective in helping tissue 

grow back.9 

This study reveals significant findings about using 

Xenograft collagen membrane in soft tissue wounds related 

to oral and maxillofacial surgery.10 The Study group showed 

noticeable improvements in stopping bleeding and forming 

granulation tissue. This indicates that collagen membranes 

can effectively manage bleeding and support the early stages 

of healing.11 These findings match previous studies that 

found collagen membranes create a favorable environment 

for cell movement, fibroblast activity, and blood vessel 

formation, which facilitates tissue repair (Sowjanya et al., 

2016; Lee et al., 2001).12 

The lack of significant differences in pain relief between 

the two groups suggests that the collagen membrane mainly 

aids in wound healing, not pain relief.13 Similar pain scores 

imply that healing may gradually reduce pain over time. The 

use of antibiotics and painkillers in both groups probably 

helped manage pain during recovery.13 

Epithelialization was slightly better in the Study group 

(73.3% compared to 60% in the Control group), but this 

difference was not statistically meaningful. This could be due 

to the relatively short follow-up period, which may not have 

fully shown the benefits of collagen membranes for long-

term wound closure. Previous studies have indicated that 

collagen membranes can help speed up epithelial movement 

and tissue closure by acting as a scaffold for epithelial cells, 

suggesting that there may be improved epithelialization over 

longer periods (Rastogi et al., 2009)13 

Interestingly, there was no significant difference in 

contraction between the two groups, even though 

improvements were noted in other areas for the Study group. 

This outcome could result from factors that influence wound 

contraction, such as tension, scar tissue quality, and patient 

movement. While collagen membranes may reduce excessive 

scarring in some situations, they might not significantly 

affect contraction in all wound types (Pruitt & Levine, 

1984).13 

Concerning complications, the absence of infections or 

allergic reactions in the Study group strongly supports the 

safety and compatibility of collagen membranes. No negative 

effects or rejections were observed, showing that Xenograft 

collagenis well-accepted in oral and maxillofacial areas. In 
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contrast, mild irritation was noted in the Control group, likely 

due to the raw tissue being exposed to the outside, which 

collagen membrane dressings could have minimized (Khan 

et al., 2011).14 

In terms of patient satisfaction, a higher percentage of 

patients in the Study group reported positive outcomes, 

which reflects the objective clinical improvements in healing. 

Collagen membrane dressings have been shown to enhance 

both the speed and quality of wound healing, likely leading 

to greater overall satisfaction (Vastani et al., 2016). 

Although the results are encouraging, there are some 

limitations. The small sample size and brief follow-up period 

limit how widely these findings can be applied. A larger 

group with a longer follow-up would yield stronger data 

about the long-term effects of collagen membranes on 

healing and scarring. Additionally, comparative studies with 

other biodegradable membranes or advanced wound care 

methods are necessary to better understand the advantages of 

Xenograft collagen in managing soft tissue injuries in oral 

and maxillofacial surgery. 

6. Conclusion 

The findings of this study highlight how effective and safe 

Xenograft collagen membrane is for promoting wound 

healing in oral and maxillofacial surgery. The study group 

showed significant improvements in controlling bleeding, 

forming granulation tissue, and overall patient satisfaction 

when compared to the control group. There were minimal 

complications, and no infections were reported. While the 

outcomes for epithelialization and contracture were similar 

between the groups, the improved wound healing with 

Xenograft collagen shows its value as a biological dressing. 

The lack of adverse reactions further supports its 

compatibility with the body. However, larger studies with 

longer follow-up are necessary to fully assess its long-term 

benefits and compare its effectiveness with other wound care 

options. 
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Abstract 

Dental caries continues to be one of the most widespread chronic conditions globally, often advancing silently without noticeable symptoms until significant 

structural damage occurs. This case report describes a 21-year-old female student with a deep carious lesion in the mandibular first molar discovered 

incidentally during a routine examination. Despite the absence of spontaneous pain, radiographic and pulp testing indicated irreversible pulpitis requiring 
endodontic management. This report emphasizes the insidious nature of caries progression, lifestyle-related etiological contributors among young adults, and 

the importance of early diagnosis through routine dental assessments. Preventive efforts, patient education, and timely treatment remain central to halting 

disease progression and avoiding complex interventions. 
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1. Introduction 

Dental caries is a complex, multifactorial, progressive 

disease resulting from interactions among cariogenic 

bacteria, fermentable carbohydrates, salivary components, 

and host susceptibility over time.1 The World Health 

Organization reports that nearly all adults—close to 100%—

experience dental caries at some point in their lives.2 While 

often associated with pediatric populations, caries remains a 

significant concern in adolescents and young adults as well, 

especially those navigating academic stress, irregular 

routines, and dietary changes.3 

Caries development follows a well-understood dynamic 

process beginning with enamel demineralization, progressing 

into dentin, and ultimately threatening pulpal vitality.4 

Dietary sugars fuel bacterial metabolism, leading to acid 

production and pH reduction, which accelerates 

demineralization.5 When oral hygiene is inconsistent—a 

common issue among college students—disease progression 

becomes more pronounced, often remaining unnoticed until 

symptoms emerge. 

However, the presence or absence of symptoms does not 

always correlate with pathological severity. Deep lesions 

may remain asymptomatic until pulpal inflammation 

becomes extensive, making caries detection heavily 

dependent on routine evaluations.6 

This case highlights a clinically relevant issue the silent 

progression of deep caries in young adults with minimal or 

no subjective symptoms. It reinforces the need for preventive 

strategies tailored specifically to individuals with high 

academic or lifestyle-related risk factors. 

2. Case Presentation 

2.1. Patient information 

A 21-year-old female student reported to the dental clinic for 

a routine oral examination. She denied any persistent pain but 

mentioned occasional sensitivity to cold beverages, which 

she attributed to dietary habits rather than pathology. 
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3. Medical & Social History 

1. Medical history No systemic illnesses; no 

medications. 

2. Dental history Last dental visit over 3 years prior. 

3. Oral hygiene practices Brushed twice daily using 

fluoridated toothpaste; rarely flossed. 

4. Lifestyle habits Frequent consumption of sugary 

snacks and carbonated drinks during late-night study 

sessions. 

5. Stress level High due to academic workload—an 

important contributing factor to irregular diet and oral 

hygiene lapses. 

4. Clinical Examination 

1. Intraoral examination revealed 

2. Extensive cavitated lesion on occlusal and mesial 

surfaces of tooth #46. 

3. Brown discoloration with softened dentin upon 

probing. 

4. No swelling, sinus tract, or abnormal mobility. 

5. Gingival tissues appeared healthy with no periodontal 

involvement. 

 

The lesion appeared chronic, with dentin destruction 

suggesting significant bacterial activity and long-standing 

demineralization. 

5. Pulp Vitality Tests 

Thermal test (cold spray) Prolonged response, indicating 

irreversible pulpitis. 

Electric pulp testing Heightened sensitivity confirming 

pulpal irritation. 

6. Radiographic Assessment 

A periapical radiograph revealed; 

1. A well-defined radiolucency extending through dentin 

and approaching the pulp chamber. Figure 1 

2. Intact lamina dura and absence of periapical 

radiolucency. Figure 2 

3. No widening of periodontal ligament space. 

 

These findings indicated deep caries approximating the pulp 

without periapical involvement Figure 1& Figure 2 

 

Figure 1: Radiographic assessment 1 

 

Figure 2: Radiographic assessment 2 

6.1. Diagnosis 

Tooth #46 Deep dental caries with irreversible pulpitis. 

7. Management 

The treatment plan was discussed in detail, including 

consequences of delaying intervention. The patient consented 

to root canal therapy and full coronal restoration. 

8. Endodontic Treatment 

Operative Procedures 

8.1. Anesthesia and Isolation 

1. Local anesthesia administered (2% lidocaine with 

epinephrine 1100,000). 

2. Rubber dam isolation ensured sterile operative field. 

 

8.2. Access opening & Canal identification 

1. Access created on the occlusal surface. 

2. Three canals identified mesiobuccal, mesiolingual, 

and distal. 

8.3. Biomechanical preparation 

1. Cleaning and shaping performed using rotary NiTi 

instruments. 

2. Irrigation protocol 

 

3% sodium hypochlorite during instrumentation. 

Final rinse with 17% EDTA to remove smear layer. 

 

8.3. Obturation 

Canals dried and obturated using gutta-percha with resin-

based sealer via lateral condensation technique. 

Temporary restoration applied to protect the tooth until the 

final restorative phase. 

 

8.4. Definitive restoration 

Two weeks later, the patient reported complete relief of 

symptoms. 

1. Composite resin core build-up was performed to 

reinforce the remaining tooth structure. 

2. Crown preparation completed under standard 

protocols. 

3. A full-coverage ceramic crown was fabricated and 

cemented, restoring function and aesthetics. 
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8.5. Post-treatment care 

1. Reinforced oral hygiene instructions, especially 

interdental cleaning. 

2. Dietary counseling focusing on sugar intake reduction 

and timing of consumption. 

3. Scheduled recall visits for monitoring. 

9. Discussion 

This case presents several important clinical themes relevant 

to caries management in young adults. 

9.1. Asymptomatic deep caries 

Caries progression often remains silent until extensive pulpal 

involvement occurs. Studies indicate that deep dentinal caries 

may remain painless, especially in young individuals with 

robust pulpal reparative abilities.6 Early pulpal inflammation 

is frequently subclinical.7 

9.2. High-risk lifestyle factors 

College and university students experience elevated risk of 

caries due to 

1. Irregular meals and late-night snacking. 

2. Increased sugar consumption. 

3. Poor sleep cycles affecting immune regulation. 

4. Stress-related neglect of hygiene.8 

 

Even individuals with adequate brushing habits may develop 

caries due to inadequate interdental cleaning and pH 

imbalance in biofilms 

10. Importance of Radiographic Evaluation 

Detecting deep lesions requires combining clinical findings 

with radiographic analysis. Visual inspection alone often 

underestimates lesion depth. In this case, radiography 

revealed the full extent of carious penetration, preventing 

progression to necrosis and periapical pathology. 

11. Endodontic Treatment as the Gold Standard 

For teeth diagnosed with irreversible pulpitis, root canal 

therapy remains the treatment of choice. When performed 

under aseptic conditions, success rates are high and long-term 

prognosis is favourable. The presence of a sealed definitive 

coronal restoration significantly enhances treatment 

longevity. 

12. Role of Patient Education 

Education is essential in modifying risk factors. By 

understanding the link between lifestyle habits and dental 

health, patients become active participants in prevention. 

This case highlights that patient-centered approaches are 

invaluable in long-term disease control. 

13. Conclusion 

This case demonstrates the stealthy progression of deep 

dental caries in a young adult who exhibited minimal 

symptoms. It emphasizes the need for regular dental check-

ups, early radiographic assessment, and timely intervention 

to avoid invasive treatments. Young adults, particularly those 

under academic stress, are highly susceptible to caries 

progression due to lifestyle patterns. Dental professionals 

must provide personalized preventive counseling and 

consistent reinforcement to reduce disease incidence and 

severity. 

14. Source of Funding 

None. 

15. Conflict of Interest 

None. 

References 

1. Fejerskov O, Kidd EAM. Dental Caries The Disease and Its 

Clinical Management. 2nd ed. Oxford Blackwell Munksgaard; 

2008. P. 350. 

2. Pitts NB, Zero DT, Marsh PD, et al. Dental caries. Nat Rev Dis 

Primers. 2017;317030.  https;//doi:10.1038/nrdp.2017.30 

3. Selwitz RH, Ismail AI, Pitts NB. Dental caries. Lancet. 2007;369: 

51–59. https://doi:10.1016/S0140-6736(07)60031-2 

4. Al-Ansari AA. Prevalence of dental caries among young adults. 

Saudi Med J. 2014;35:531 https://doi: 10.1155/2022/7132681 

5. Kidd E, Fejerskov O. Histopathology of carious enamel and 

dentin. J Dent Res. 2004;83C35–8. 

6. Marsh PD. Dental plaque as a biofilm. Compend Contin Educ 

Dent. 2009;3076–78. 30(2):76-8, 

7.  Bader JD. Identifying carious lesions. J Public Health Dent. 

2002;62(4);201–13. https://doi:https://doi:10.1111/j.1752-7325. 

2002.tb03446.x 

8. Ng V, Rahbaran S, Lewsey J, Gulabivala K. Outcome of primary 

root canal treatment: systematic review of the literature – Part 1. 

Effects of study characteristics on probability of success. Int 
Endod J.  2007;40(12):921-39. https://doi:10.1111/j.1365-

2591.2007.01322.x. 

 

 Cite this article:  Bhat S. The invisible threat deep caries 

progression without pain – (A case report in a young adult). J 

Advanc Oral Health. 2025;2(2):71-73. 

 

https://doi.org/10.1038/nrdp.2017.30
https://doi.org/10.1016/s0140-6736(07)60031-2
https://doi.org/10.1155/2022/7132681
https://doi.org/10.1111/j.1752-7325.2002.tb03446.x
https://doi.org/10.1111/j.1752-7325.2002.tb03446.x
https://doi.org/10.1111/j.1365-2591.2007.01322.x
https://doi.org/10.1111/j.1365-2591.2007.01322.x


Journal of Advances in Oral Health 2025;2(2):74-78 

*Corresponding author: Anjali Arvind Meshram 

Email: anjalimehram017@gmail.com  
 
 

https://10.18231/j.jaoh.74127.1767612884 

© 2025 The Author(s), Published by Innovative Publications. 
74 

 

Case Series  

Anjali Arvind Meshram1*, Kanchan M Shah1, Jayant S landge1, Asma Fruitwala1, Pankaj R Gavali1 

1Dept. of Oral and Maxillofacial Surgery, Government Dental College and Hospital, Chh. Sambhajinagar, Maharashtra, India. 

Abstract 

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under 

the identical terms. 

 

For reprints contact: reprint@ipinnovative.com 

1. Introduction 

Vascular malformations are endothelium-lined vascular 

channels with narrow walls and a weak muscle layer. 

Mullikan and Glowacki have distinguished these from 

hemangiomas or actual vascular tumors. Based on 

hemodynamics, vascular malformations are clinically 

classified into high flow and low flow kinds, which can be 

identified by magnetic resonance imaging (MR) and 

clinical examination. Arteriovenous malformations 

represent a form of vascular malformation characterized by 

high blood flow. Venous, capillary, and lymphatic 

abnormalities are examples of low flow vascular 

malformations. Previous literature reports an incidence of 

14–65 % of vascular malformations occurring in the head 

and neck region.1,2 

Any organ or tissue in the body may be affected by low 

flow vascular malformations, but the most frequent 

locations are mucosal and cutaneous surfaces of head and 

neck especially anterior two-thirds of tongue, palate, 

gingiva and buccal mucosa.2-3 Pain, disfigurement, 

muscular atrophy, impingement on other organs, etc. are 

among the indications for treatment. Surgery, laser therapy, 

sclerotherapy, or a combination of surgery and 

sclerotherapy are among the available therapeutic options. 

In the current case series, the only treatment for low flow 

vascular malformations involving the oral cavity is staged 

sequential sclerotherapy with 3% sodium tetradecyl 

sulphate (3% STS). Used as the sole treatment in the 

management of low flow vascular malformations involving 

oral cavity. 

"Sclerotherapy is a primary treatment method that 

involves injecting a sclerosing agent to trigger 

inflammation and close off the affected vessels.5,6 

Localized injections can be effective for small skin or 

mucosal lesions. Intralesional sclerotherapy using liquid 

agents is often considered a palliative option for many 

vascular anomalies and tends to yield favourable results in 

smaller lesions. Sodium tetradecyl sulfate (3% STS), in use 

since 1946, remains one of the most commonly employed 

sclerosing agents, particularly for treating venous and 

lymphatic malformations. 
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The head and neck area is where low flow vascular abnormalities are most prevalent. Treatment is only necessary for abnormalities that exhibit symptoms. 

This study utilized repeated injections of 3% sodium tetradecyl sulfate to manage low-flow vascular malformations. While combining sclerotherapy with 

surgical intervention is generally regarded as the most effective approach, it can lead to both aesthetic and functional issues, particularly in the head and neck 
areas. Treatment is only necessary for abnormalities that exhibit symptoms. In this study, low flow vascular abnormalities were treated with several injections 

of sclerotherapy using 3% sodium tetradecyl sulphate. 
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1.1. Sclerosants 

The three types of sclerosants commonly utilized in 

contemporary therapeutic practice are detergents, osmotic 

agents, and irritants.1 Sclerosants damage the endothelial 

cells of the tunica intima and the luminal 300 μm of the 

tunica media.2 While detergents are less cytotoxic yet 

disrupt intercellular connections, osmotic and irritating 

sclerosants are directly cytotoxic. Corrosive substances 

called irritants damage cellular membranes and cause 

vascular fibrosis.3 

STS is frequently used to treat venous and lymphatic 

abnormalities, as well as minor varicose veins in the legs.3,4 

STS works by causing the most endothelium damage and 

the least amount of thrombus development, which causes 

the lesion to fibrose2 and shrink. In our case series, STS was 

utilized to treat venous malformations (VnM) in the head 

and neck region. The closure of the vascular lumen may be 

temporary or long-lasting, depending on the case. Patient 

satisfaction and an objective assessment of the lesions' size 

were among our goals. 

2. Materials and Methods 

Each patient received an intralesional injection of STS 3% 

solution using an aseptic approach and local anesthetic 

infiltration around the lesion's center and periphery. The 3% 

Sotradecol® solution was injected into each lesion using an 

insulin syringe and a 26-gauge needle. The agent was 

delivered without radiological guidance. After inserting the 

needle, the plunger was retracted to check for blood 

backflow and ensure that the needle was properly inserted 

into the middle of the vascular space. The sclerosing 

chemical was then injected until the lesion blanched. 

Larger lesions were treated with multiple injections. 

All patients received an oral analgesic and a single 

postoperative dose of intravascular injection of 

dexamethasone (4 mg) for adults and 0.2 mg/kg for 

children to reduce inflammation and post-injection pain 

was noted. Patients were monitored every two weeks, and 

if there was no or only partial improvement, the treatment 

was repeated after four weeks. minimum of 0.5–2 ml of the 

agent was injected into each lesion (at a ratio of 0.5 ml for 

each 2 cm of lesion size) or a quarter the lesion volume. A 

compressive dressing was worn for at least 2 hours after 

injection. The patients in this case series were treated in an 

outpatient department setting with no radiological 

guidance.5-9  

The response to the treatment was graded as follows: 

no response (no change in size after injection), mild 

response (25 % decrease in the size after injection), 

moderate response, partial response was defined as a 

reduction in lesion size by less than 75%, a good response 

as a decrease of 75%, and a complete response as total 

lesion resolution with restoration of normal skin or mucosa 

appearance. Treatment outcomes were evaluated both 

clinically and through photographic documentation at each 

visit, with follow-up periods ranging from 6 to 12 months.  

3. Case Presentation 

3.1. Case 1 

14-year-old female presented to the maxillofacial 

department with a recurring swelling on the upper labial 

mucosa, which she had noticed for approximately one year. 

Clinical examination revealed a painless bluish-red lesion 

on the right buccal mucosa, characterized by a dome- 

shaped central area (Figure 1). Extraoral evaluation 

showed moderate swelling of the upper lip. T2-weighted 

MRI scans demonstrated a well-defined lesion in the upper 

lip measuring approximately 1.1 × 1.6 × 2.5 cm (AP × TR 

× CC), appearing hyperintense on T2WI/STIR— findings 

consistent with a hemangioma. Treatment involved three 

sessions of sclerotherapy using 1.5 cm³ of 3% sodium 

tetradecyl sulfate (STS).10-12 Following the initial injection, 

the patient reported experiencing pain and swelling in the 

upper lip.Two weeks later, the lesion had reduced to 0.75 × 

1 × 2 cm. Following the second session, the lesion's size 

and thickness decreased further. At the third session (4 

weeks later), 1.5 cm³ of 1% STS was administered. 

Compared to the initial presentation, the lesion had 

regressed to a 0.5 cm nodule. 

 
Figure 1: 

3.2. Case presentation 1 

Case 2 

An 8-year-old male reported to the department with a 

bluish, circular lesion on the left buccal mucosa. The lesion 

had been present for around three months and was 

asymptomatic. 

https://www.ncbi.nlm.nih.gov/books/NBK599526/
https://www.ncbi.nlm.nih.gov/books/NBK599526/
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Figure 2: 

3.3. Case presentation 2 

Examination revealed a dome-shaped, localized swelling 

approximately 1 × 0.6 × 0.8 cm in size (Figure 2). There 

was no tenderness or ulceration on palpation. Based on 

clinical appearance, a provisional diagnosis of venous 

malformation was made. The patient underwent two 

sessions of sclerotherapy using 0.6 cm³ of 3% STS. Within 

three weeks, the lesion had faded and its color matched the 

surrounding mucosa.13-17 

Case 3 

A 13-year-old male presented with a bluish lesion on the 

lower right buccal mucosa. Unlike the previous cases, the 

patient reported a history of both pain and ulceration in the 

affected area. On examination, a dome-shaped swelling 

measuring approximately 2 × 1.6 × 0.8 cm was observed. 

The patient had noticed the lesion about one month earlier. 

Based on clinical findings and radiological findings, a 

venous malformation was confirmed. Sclerotherapy was 

administered using 2 cm³ of 3% STS over three sessions. 

Two weeks after the first injection, the lesion began to 

decrease in size, though the patient experienced ulceration 

at the injection site. After the third treatment session, the 

lesion had significantly reduced to approximately. 

 
Figure 3: 

3.3. Case presentation 3 

 

Figure 4: 

4. Discussion 

The International Society for the Study of Vascular 

Anomalies categorizes vascular anomalies into two main 

types based on their biological characteristics: (1) 

Vasoproliferative lesions, which are vascular neoplasms, 

and (2) Venous malformations (VM). Vascular 

malformations are congenital defects that arise from 

abnormal development of the vascular system during 

embryogenesis. These anomalies are present at birth, 

although they may not always be clinically detectable. 

VMs are estimated to occur in about 1% of live births, 

though many affected individuals do not seek medical 

treatment. When found in the oral cavity, vascular 

malformations can cause significant discomfort and lead to 

more severe clinical challenges. 

While clinical evaluation and patient history are 

primarily used for diagnosis, imaging techniques such as 

MRI and digital subtraction angiography are often 

employed to confirm the condition in certain cases. 

Percutaneous sclerotherapy is now considered the 

primary treatment option for venous malformations. 

Numerous treatment approaches, including radiation 

therapy, electrocoagulation, the use of intravascular 

needles, and various sclerosants, have been reported in the 

literature. Surgical excision, however, remains difficult and 

often unfeasible. In cases with larger or deeper lesions, 

embolization may be used, which involves blocking the 

blood vessels feeding the malformation. Despite the 

challenges, surgical excision is generally considered the 

most effective treatment for benign vascular lesions located 

in the head and neck region, as other methods may result in 

permanent tissue damage and progressive scarring. 

Nonetheless, surgical resection has its limitations, 

particularly in cases where complete removal is not 

possible, where there is a risk of heavy bleeding, or when 

vital structures may be endangered. Extensive oral 
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surgeries can also impair chewing functionality. In these 

cases, sclerotherapy offers a viable alternative, especially 

for smaller lesions or those in aesthetic areas. 

Sclerotherapy is effective for alleviating symptoms and can 

lead to partial or complete regression of lesions. The 

procedure is minimally invasive, cost-effective, and can be 

performed on an outpatient basis using sclerosants. Sodium 

Tetradecyl Sulfate (STS) is one of the most commonly used 

sclerosing agents. 

Sclerosants are chemical agents that are injected into 

veins to cause their closure, a process known as sclerosis. 

These agents are widely used in the treatment of conditions 

like varicose veins and other low-flow vascular 

malformations. 

4.1. Sclerosants can also be classified as 

1. Detergents—Disrupt vein cellular membrane 

(protein theft denaturation) • Sodium tetradecyl 

sulfate • Polidocanol • Sodium morrhuate • 

Ethanolamine oleate 

2. Osmotic agents— These agents cause cell damage 

by altering the water balance through osmotic 

pressure, leading to dehydration of the cell and 

denaturation of the cell membrane. 

Examples of osmotic agents include hypertonic sodium 

chloride solutions and sodium chloride solutions mixed 

with dextrose. 

3. Chemical irritants— sclerosing agents work by 

causing direct damage to the endothelial cells of 

blood vessels, which leads to the closure of the 

vessel. Examples of such agents include chromated 

glycerin, polyiodinated iodine, and sodium 

tetradecyl sulfate (STS), which is commonly used in 

treatments for venous malformations (VM). 

Another frequently used agent is polidocanol, but in 

our practice, we prefer the foam preparation of STS 

due to its fewer side effects and more efficient 

application. STS is particularly effective in treating 

larger VMs because its sclerosing action depends on 

the blood flow and the size of the feeding vessels. At 

lower concentrations, STS is capable of stripping the 

endothelial lining of vessels over a significant 

distance. It also has the ability to induce a 

hypercoagulable state, possibly by inhibiting protein 

C, and can promote platelet aggregation. 

While sclerotherapy is generally effective, it carries 

potential risks such as pulmonary embolism, allergic 

reactions, nerve damage, discomfort, disseminated 

intravascular coagulation, tissue necrosis, and sloughing, 

with some reports of airway impairment. These 

complications are rare and can generally be minimized with 

careful administration of the treatment. In some cases, 

anaphylaxis and pulmonary embolism have been reported, 

particularly following intravenous injection of STS. 

In a study by Minkow et al., the use of intralesional 3% 

STS injections for intraoral hemangiomas showed positive 

outcomes with minimal side effects. A similar study on 

venous malformations treated with 3% STS also observed 

satisfactory results with complications comparable to those 

encountered in our case. 

Karimi et al. showed that sodium tetradecyl sulfate 

was effective in reducing the size of venous malformations. 

In another study, Alfred Inbaraj et al. concluded that 

sclerotherapy with 3% STS is both safe and effective for 

treating tongue venous malformations, with minimal 

complications. He studied studied, 83% demonstrated 

clinical improvement, with significant reductions in lesion 

size. 

A study by Xena Alakailly, Raja Kummoona, Faisal A. 

Quereshy, Dale A. Baur, and Ariadn E. González further 

confirmed that sclerotherapy with 3% STS is a simple, safe, 

and effective method for treating venous malformations. 

Among the 13 patients treated, 28.57% had complete 

resolution, 35.7% had a good response, and 14.28% had 

moderate or mild improvements. Pain and swelling post-

injection were common side effects, which were managed 

with oral analgesics and dexamethasone. Superficial ulcers 

and ecchymosis were also observed in a few patients, but 

these healed without any complications. 

In our own study, we selected 3% STS due to its 

proven high effectiveness and minimal complications. 

Some patients experienced minor side effects, such as small 

skin ulcers or superficial breakdowns, which were 

successfully treated by conservative measures. The 

concentration of STS used was directly related to the 

severity and size of the lesions. Patients were monitored for 

six months after treatment, and no recurrences were 

observed during this period. The results showed a 

satisfactory reduction in lesion size, and further research 

with a larger sample size and a broader range of lesion sizes 

is recommended to determine the full effectiveness of STS 

injections for slow-flow vascular malformations. 

5. Conclusion 

Intralesional sclerotherapy with 3% Sodium Tetradecyl 

Sulphate has proven to be an effective treatment, with most 

patients showing significant lesion reduction or complete 

resolution. While some local inflammatory reactions and 

minor complications were noted, severe side effects were 

rare and could largely be avoided with proper technique. 

These findings suggest that, when appropriately 

administered, sclerotherapy is a safe and effective 

treatment for a wide range of patients with suitable lesions. 
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Case Series 

Usage of powerscope in class II patients: A case series 
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Abstract 

Patient Selection and Diagnosis: This study included five patients (mean age 16.6 years; range 15–18 years) selected from the Department of Orthodontics 
and Dentofacial Orthopedics. All patients presented with skeletal Class II malocclusion and a positive Visual Treatment Objective (VTO). The inclusion 

criteria were based on cephalometric readings, specifically an ANB angle greater than 3 degrees and a Witt’s appraisal greater than 1 mm. Additionally, 

assessment of skeletal maturity indicated that all patients were at the CVMI 4 stage. Skeletal, dental, and soft tissue parameters were recorded to evaluate 
treatment changes. 

Treatment Protocol: The treatment was executed in three distinct stages for all cases: Stage 1: Leveling and alignment. Stage 2: Fixed functional appliance 

therapy (PowerScope). Stage 3: Finishing and detailing. 
Conclusion: PowerScope provides significant clinical benefits, including effective mandibular advancement with minimal side effects, reduced dependence 

on patient compliance, and a low risk of appliance breakage. It is particularly well-suited for noncompliant patients and can substantially improve the soft 

tissue profile and overall facial esthetics. PowerScope supports stable and long-lasting treatment outcomes by promoting sagittal advancement of the mandible. 
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1. Introduction 

Patient cooperation plays a crucial role in the success of 

orthodontic treatment. When patients do not follow treatment 

guidelines properly, it can lead to extended treatment 

durations, damage to teeth and supporting tissues, the need to 

remove more teeth, and increased stress for both the patient 

and the orthodontic team.1 Over the past few decades, various 

devices and techniques have been developed to reduce the 

reliance on patient compliance, especially for treating Class 

II malocclusion.2 However, these approaches are not limited 

to noncompliant individuals but can also be effectively used 

for cooperative patients. For instance, these methods can be 

applied in patients nearing the end of their prepubertal growth 

phase, in the early stages of the permanent phase, or when the 

second upper molars have already emerged.3 Based on how 

they function and where they get their anchorage, these 

appliances can be grouped into two main types: 

1. Intermaxillary noncompliance appliances rely on 

anchorage between the maxilla and mandible and 

work on both arches to help move the lower jaw 

forward.4 

2. Intramaxillary noncompliance appliances use 

anchorage within the maxilla itself, or from a fixed 

point, and are designed to move the maxillary molars 

backward without involving the mandible.5 

The management of Class II malocclusion is primarily 

influenced by the severity of the discrepancy and the patient’s 

developmental stage, while also considering compliance. 

According to McNamara, mandibular retrusion is observed 

more commonly in Class II malocclusion cases than 

maxillary protrusion.6 As a result, functional appliances that 

promote forward growth of the mandible are commonly 

recommended for managing Class II malocclusion caused by 

mandibular retrusion. Powerscope is a modern advancement 
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in treating Class II malocclusion and is directly derived from 

the Herbst Type II appliance. It was developed through a 

collaboration between Dr. Andy Hayes and American 

Orthodontics. This paper discusses a non-extraction method 

for managing skeletal Class II malocclusion using the 

Powerscope appliance.7 

2. Appliance Design8 

The Powerscope appliance features a telescopic push-rod 

design and is universally sized to fit all patients. It is 

preassembled with attachment nuts, allowing for fast and 

convenient application during chairside procedures. Also, 

comes with additional shrimps to allow different amounts of 

advancements, subject to the treatment plan. 

 

Figure 1: Powerscope assembly appliance insertion8 

In contrast to conventional Class II correctors, this device 

does not require pre-assembly, measurement, or manual 

adjustment of the appliance. It is designed for direct wire-to- 

wire installation, with anchorage points positioned mesial to 

the upper first molar and distal to the lower canine. This 

configuration produces a predominantly horizontal force 

vector, which may also impart a minor intrusive component 

on the maxillary molars. 

As illustrated in the diagram, the push rods of the appliance 

on both the right and left sides have a visual activation 

indicator in the form of a dot marking. This marker assists in 

assessing the appliance's activation status. When the dot is 

visible, it signifies that the appliance is inactive. To restore 

activation, crimpable shims are placed onto the appliance 

shaft. 

4. Case Series 

Five patients with skeletal Class II malocclusion who sought 

orthodontic treatment were selected from the Department of 

Orthodontics and Dentofacial Orthopedics, having a positive 

VTO (Visual treatment objective). The selected patients 

ranged in age from 15 to 18 years, with a mean age of 16.6 

years. To select the class II patients for Powerscope 

appliance, cephalometric readings were taken into 

consideration, including ANB > 3o (the angle formed 

between hard tissue point A, Nasion, and point B) and 

Witts>1mm (the distance between the perpendicular lines 

drawn from hard tissue point A and Point B over the 

occlusion plane). All patients fall under CVMI 4 after 

evaluation for skeletal maturity index. Skeletal, soft, and 

dental tissue parameters were considered to evaluate the 

changes (Table 1,Table 2,Table 3). 

4.1. Treatment progress 

For all the cases, treatment was divided into three stages. 

Stage 1: Levelling and alignment, followed by stage 2: Fix 

functional appliance therapy, and finally stage 3: Finishing 

and detailing. For Stage 1 treatment, it started with 0.014” 

NiTi wire in maxillary and mandibular arches, followed by 

0.016” NiTi, 0.017x0.025” NiTi, and 0.019x0.025” NiTi. 

Leveling and alignment were done to 0.019x0.025” SS within 

7-8 months. After achieving leveling and alignment, stage 2, 

involving the placement of the Powerscope, was done over 

0.019x0.25” SS in both upper and lower arches. In the lower 

arch, a labial root torque was given to counteract the labial 

Proclination effect of the fixed functional appliance, and the 

TPA (Transpalatal arch) was attached to the first maxillary 

permanent molar to avoid side effects on molars. After 3 

months (T1), the evaluation parameters were recorded and 

compared with pre-treatment parameters. 

 

Figure 2: Visual treatment objective 

 

Figure 3: Pretreatment intraoral images 

3. Appliance Activation8 
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Figure 4: Treatment progress (0.014 NiTi ligated in upper 

and lower arches) 

 

Figure 5: Treatment progress (0.019x0.025" SS ligated in 

upper and lower arches 

Figure 6: Powerscope insertion 

 
Figure 7: Facial Changes after fixed functional therapy 

 

Figure 8: Pretreatment left and post treatment after removal 

of Powerscope and fixed appliance. 

 

 

Table 1: Skeletal changes observed in the selected five patients 

Patient Age Gender T0 (Baseline) T1 (3 months) T0 (Baseline) T1 (3 months) 

ANB (0) ANB (0) Witts (mm) Witts (mm) 

P1 16 F 5 3 2 2 

P2 15 F 8 3 1 1 

P3 17 M 9 4 1 1 

P4 18 M 5 3 1 1 

P5 17 F 7 3 1 1 

 
Table 2: Soft tissue changes observed in the selected five patients 

Patient Age Gender T0 

(Baseline) 

T1 (3 

months) 

T0 

(Baseline) 

T1 (3 

months) 

T0 

(Baseline) 

T1 (3 

months) 

T0 

(Baseline) 

T1 (3 

months) 

UL-S 

plane 

UL-S 

plane 

Z-angle Z-angle LL-S 

plane 

LL-S 

plane 

H angle H angle 

P1 16 F 6 2 24 78 28 2 18 14 

P2 15 F 5 2 28 75 22 3 16 13 

P3 17 M 5 2 33 76 32 1 14 11 

P4 18 M 7 2 25 75 20 2 17 13 

P5 17 F 5 2 28 78 22 3 17 12 
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Patient Age Gender T0 

(Baseline) 

T1 (3 

months) 

T0 

(Baseline) 

T1 (3 

months) 

T0 

(Baseline) 

T1 (3 

months) 

Overjet Overjet Overbite Overbite IMPA IMPA 

P1 16 F 6 4 6 2 97 99 

P2 15 F 5 3 7 3 96 98 

P3 17 M 6 3 6 5 94 96 

P4 18 M 5 4 4 4 100 105 

5. Discussion 

Over the past few decades, advancements in biological 

knowledge and orthodontic technology have significantly 

enhanced the effectiveness of conventional treatment 

modalities.9 Nevertheless, the overall success of these 

treatments remains influenced mainly by the degree of patient 

cooperation. Class II malocclusion remains a persistent 

challenge in orthodontic practice. Numerous treatment 

strategies and various appliances have been employed to 

address this condition, which is often attributed to underlying 

skeletal discrepancies.10 Functional appliances apply 

orthopedic forces to the mandibular condyle, promoting 

skeletal modifications by stimulating remodeling in both the 

condylar region and the glenoid fossa. This leads to 

repositioning of the condyle within the glenoid cavity and 

triggers autorotation of the mandible. These appliances are 

generally categorized into two main types: removable and 

fixed. Among the fixed functional appliances, PowerScope, 

recently introduced by American Orthodontics, has been 

added to the clinician’s armamentarium.11 

In this case series, orthodontic patients were treated with 

Powerscope. Skeletally, Powerscope treatment helped reduce 

the skeletal Class II component, as depicted by the reduction 

in ANB angle, for all patients (Table 1). For soft tissue 

changes, there was a significant decrease in convexity of the 

profile, accompanied by a reduction in lower lip distance 

from the S-line, which brought the profile into a more 

harmonious relationship. This also improved facial aesthetics 

(Table 2). For dental Changes, there was a reduction in 

overjet and overbite at the end of treatment, achieved with the 

use of 50 buccal root torque. This helps maintain the 

relationship of basal bone to lower incisor, preventing their 

Proclination due to the use of Powerscope. Overall correction 

of class II was achieved, resulting in improved facial 

aesthetics without compromising comfort when compared 

with traditional methods. 

The PowerScope appliance offers several clinical 

advantages for managing Class II malocclusion. It is a fixed, 

one-piece device available in a universal size, eliminating the 

need for laboratory setup or custom fabrication. Its wire-to-

wire installation is quick and simple, functioning 

independently of patient compliance. The internal nickel–

titanium (NiTi) spring provides a consistent 260 g of force, 

ensuring continuous activation throughout treatment. The 

appliance is compatible with both banded and bonded molar 

tubes and does not require headgear tubes or special band 

assemblies. Furthermore, it reduces the likelihood of 

debonding at the canine attachment or buccal tube. The 

appliance features a compact, contoured, polished structure 

that improves facial aesthetics, enhances patient comfort, and 

supports effective oral hygiene. The incorporation of a ball-

and-socket joint allows for physiological lateral mandibular 

movements, while the telescopic assembly provides 

consistent stability and engagement throughout the treatment 

duration. 

6. Conclusion 

Extraction-based correction of Class II malocclusion 

resulting from functional mandibular retrusion is generally 

discouraged, as it may adversely affect the patient’s soft 

tissue profile. Class II correctors like the PowerScope 

appliance offer a more favorable treatment approach in such 

cases. PowerScope provides significant clinical benefits, 

including effective mandibular advancement with minimal 

side effects, reduced dependence on patient compliance, and 

a low risk of appliance breakage.12 It is particularly well-

suited for noncompliant patients and can substantially 

improve the soft tissue profile and overall facial esthetics. 

PowerScope supports stable and long-lasting treatment 

outcomes by promoting sagittal advancement of the 

mandible. 
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Short Communication 

Specific gravity in prosthodontics: An overlooked determinant of material 

performance 

Arpit Sikri1* 

Dept. of Prosthodontics, Crown & Bridge and Oral Implantology  Bhojia Dental College, Baddi, Himachal Pradesh, India. 

Abstract 

Specific gravity (SG) is a fundamental physical property that reflects the density of a material relative to water. Although widely recognized in material 

sciences, its significance in prosthodontics remains underappreciated. SG influences the weight, handling characteristics, patient comfort, biomechanical 

behavior, and long-term clinical success of prosthodontic materials. From denture base polymers and maxillofacial silicones to metallic frameworks and 
ceramic restorations, SG governs several critical outcomes—including retention, load distribution, and material selection for specialized prostheses. This guest 

editorial highlights the importance of SG across prosthodontic disciplines, discusses its clinical implications, and underscores the need for increased attention 

to this parameter in research and education. 
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1. Introduction 

Specific gravity (SG) is defined as the ratio of the density of 

a substance to the density of water at a reference temperature. 

In prosthodontics, SG acts as an essential yet often 

overlooked determinant of how materials behave clinically. 

Whether a material is intended for intraoral use or extraoral 

prosthetic rehabilitation, its SG influences weight, patient 

acceptance, fabrication ease, and mechanical behavior. 

Despite its relevance, SG rarely receives explicit attention in 

academic discussions or clinical decision-making. 

2. SG and Denture Base Resins 

Polymethyl methacrylate (PMMA), the most commonly used 

denture base resin, has a specific gravity ranging from 1.15 

to 1.19, making it lightweight and suitable for large 

prostheses such as complete dentures. A lower SG improves 

patient comfort and reduces the risk of excessive pressure on 

mucosal tissues. Studies have shown that alternative denture 

base materials, such as polyamides and flexible resins, 

exhibit slightly different SG values, affecting their weight 

and biomechanical behavior in function.1 As new CAD/CAM 

resins emerge, their SG becomes relevant to retention and 

thickness optimization in digital workflows.2 

3. SG in Metallic Prosthodontic Alloys 

Metal alloys used in removable partial dentures (RPDs), 

implant abutments, and fixed prosthodontics exhibit 

comparatively high SG values. Cobalt–chromium (Co–Cr) 

alloys (SG ~8.3) and titanium (SG ~4.5) differ significantly, 

influencing both prosthesis weight and biomechanical load 

transfer. A heavier RPD framework may enhance stability in 

some cases but can compromise comfort in others. Titanium, 

with its lower SG and superior biocompatibility, has become 

increasingly preferred for implant components and milled 

prostheses. Comparative analyses indicate that lighter alloys 

reduce stress concentrations without compromising rigidity, 

supporting their expanding role in prosthodontics.3,4 
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4. SG of Ceramics and Hybrid Restorative Materials 

Ceramics used in crowns and implant-supported restorations 

demonstrate SG values ranging from 2.2 to 6.0. Zirconia, 

with a relatively high SG (~6.0), offers strength but increases 

the mass of large-span restorations—potentially affecting 

screw-retained prostheses and cantilevers. Lithium disilicate 

has a lower SG (~2.4), offering a balanced combination of 

strength and reduced weight. The SG of hybrid materials, 

including polymer-infiltrated ceramic networks (PICN), is 

even lower, contributing to improved shock absorption while 

reducing prosthetic weight.5 

Understanding these differences is essential when 

selecting restorative materials for fragile ridges, elderly 

patients, and cases requiring extensive prosthetic 

rehabilitation. 

5. SG in Maxillofacial Prosthetics 

The concept of SG holds special relevance in maxillofacial 

prostheses such as facial, auricular, and orbital prostheses. 

Medical-grade silicones typically have SG values between 

1.1 and 1.3. A lightweight prosthesis is crucial to prevent 

gravitational displacement, especially in large facial defects. 

Research indicates that modifying silicone formulations to 

adjust SG can reduce prosthesis weight without 

compromising mechanical properties.6 Additionally, 

hollowing techniques used in orbital and nasal prostheses 

specifically aim to reduce overall SG and weight for 

enhanced retention and patient comfort. 

6. SG and Implant Biomechanics 

Implant-supported prostheses benefit greatly from materials 

with optimized SG, as prosthetic weight directly affects 

implant loading, peri-implant bone response, and prosthesis 

longevity. Heavy prostheses may increase bending moments 

on implants, especially in distal extension cases or long-span 

fixed implant prostheses. Evidence suggests that using 

lightweight materials such as titanium frameworks, 

PEKK/PEEK polymers, or milled resin nanocomposites 

lowers stress distribution on supporting implants.7,8 

7. Digital Dentistry and the Future of SG Application 

Digital design workflows offer increasing opportunities to 

integrate SG considerations into prosthesis fabrication. 

Computer-aided engineering (CAE) can estimate prosthesis 

mass during virtual planning, helping clinicians select 

materials that optimize weight, esthetics, and biomechanics. 

Additive manufacturing further allows infill manipulation to 

reduce SG without affecting functional surfaces. Emerging 

materials such as 3D-printed high-impact resins and 

lightweight metal lattices will likely redefine SG 

considerations in future prosthodontic practice.9 

8. SG in Dental Education and Research 

Despite its importance, SG receives limited attention in 

prosthodontic curricula. A stronger emphasis on material 

density and SG can enhance students’ ability to make 

informed decisions regarding material selection. 

Furthermore, research comparing SG across conventional 

and digital materials can inform better clinical guidelines and 

adaptive workflows.10 

9. Conclusion 

Specific gravity, though often overshadowed by mechanical 

and esthetic properties, plays a vital role in prosthodontic 

material selection and clinical outcomes. SG influences 

prosthesis weight, comfort, biomechanics, retention, and 

long-term success across dentures, implant restorations, 

alloys, ceramics, and maxillofacial prostheses. As 

prosthodontics continues to evolve with digital 

manufacturing and innovative biomaterials, SG must be 

considered a key material attribute. Greater emphasis in 

research, education, and clinical practice will ensure more 

predictable, patient-centered prosthetic rehabilitation. 
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