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ABSTRACT 
 

The ideal way to describe minimal invasive dentistry is to treat caries using a biological strategy as opposed to a 

conventional (surgical) operational dentistry strategy. In cases when surgical dentistry is necessary, treatment is now done 

as conservatively as possible, causing the least amount of damage to the tooth's structure. This novel method of managing 

carious lesions shifts the focus from identifying the lesions as cavities (and a recurring cycle of restorations) to identifying 

the ecological imbalance in the mouth and bringing about biological changes in the biofilm. Minimally Invasive Dentistry 

(MI) aims to maximize the tooth's ability to recover by first halting the disease process and then restoring lost tooth 

structure and function. Dietary and lifestyle choices, particularly those involving the frequency of carbohydrates, water 

consumption, and smoking, have a significant impact on the pathogenicity and ecology of biofilms. Chairside tools for 

measuring plaque and saliva enable risk to be evaluated and patient compliance to be tracked. Materials that release 

physiologically accessible calcium, phosphate, and fluoride ions (CPP-ACP and CPP-ACFP) may improve saliva's 

remineralizing qualities. The use of biocides may also change the pathogenic qualities of plaque. By using these MI therapy 

methods, early lesions may be repaired, and patient comprehension and compliance may be increased. A few of the main 

ideas and useful applications of minimally invasive dentistry are covered in this review article. 
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Introduction 

The term “Minimal Invasive” (MI) Dentistry can be defined 

as the management of dental caries with a biological/medical 

approach, as compared to traditional operative dentistry 

which is based on surgical and mechanical principles. It 

focuses on the results of the disease (cavitations) but does 

not address the preceding disease process. The MI approach 

has been developed because of the many failures associated 

with traditional operative dentistry. Traditional diagnosis 

involves detecting carious lesions at a late stage (frank 

cavitation) and then restoring these cavities, usually with a 

G.V. Black cavity preparation and the use of amalgam or 

composite. Unfortunately, removing the evidence of the 

disease does not stop the disease process from continuing at 

other sites. In other words, placing dental restorations does 

not ‘cure’ caries. No restoration can be considered 

permanent. In fact, unless the ongoing causes of the disease 

are addressed, restoration failure from recurrent caries is 

highly likely, and this premature failure results in ongoing 

restoration replacement, resulting in larger and larger 

cavities and weakening of tooth structure. To overcome this, 

the caries disease process needs to be managed in 

partnership with the patient and over the lifetime of the 

patient.  

Materials and Methods  

In June 2023, a search was carried out across a number of 

electronic databases, including PubMed, SCOPUS, 

EMBASE, COCHRANE Library, and Science Direct, in 

order to undertake a literature assessment on minimally 

invasive dentistry. MeSH phrases and keywords, including 

"minimum intervention dentistry," "atraumatic restorative 

treatment (ART)," "mid," and "minimum invasive 

dentistry", were used in the search. Cross-references and 

textbooks were manually searched for pertinent articles in 

addition to the computerized searches. Articles that met the 

study's goals and were published in English between 2000 

and June 2023 were included. Evaluation of the inclusion 

and exclusion criteria, as well as a quality evaluation, were 

part of the article selection process. Based on their titles and 

abstracts, 121 of the first 1032 discovered publications were 

chosen. There were eighty-three items in all after a manual 

search turned up four more. Twenty-one papers that met the 

study's requirements were selected for assessment after the 

complete texts were assessed and the inclusion and exclusion 

criteria were applied. The screening method did not include 

narrative assessments of MID or animal experiments 

(Figure 1).
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Figure 1. PRISMA flowchart to describe the screening process 

 

Results and Discussion 

New developments in minimally invasive methods  

Micro-wearing  

This method of removing superficial enamel flaws and 

discolorations is less intrusive. Using a high-speed 

handpiece and a mixture of mild abrasive substances, the 

exterior enamel layer is mechanically abraded [1, 2]. 

Fluorosis stains, minor enamel hypoplasia, and white or 

brown demineralized patches are the areas where this 

technique works best. When treating problematic teeth, 

microabrasion may greatly enhance their aesthetics without 

requiring invasive procedures or thorough tooth preparation. 

To get the best outcomes, it is often used in conjunction with 

other minimally invasive procedures, such as enamel 

bonding or bleaching [3, 4]. 

Infiltration of resin  

Resin infiltration is a minimally invasive treatment that stops 

the progression of early caries by infiltrating a low-viscosity 

resin into the porous enamel structure. This effectively 

prevents the lesion from getting worse and improves the 

tooth's appearance. The resin infiltrant fills the voids in the 

enamel, strengthening its structural integrity and covering up 

the discoloration left by carious lesions. Resin infiltration is 

frequently combined with other minimally invasive 

therapeutic techniques to provide comprehensive care for 

dental caries [5].  

Bleaching 

One popular least invasive method for treating tooth 

discoloration and improving smile aesthetics is teeth 

whitening. Bleaching chemicals like hydrogen peroxide or 

carbamide peroxide are used to eliminate intrinsic and 

extrinsic stains from the tooth structure. Bleaching may be 

done at home using specially-made trays and bleaching gels, 

or it can be done in the office under the guidance of a 

professional. Without requiring intrusive treatments, this 

method works well for enhancing the brightness and hue of 

teeth. Patients who have discolored teeth due to aging, 

tobacco use, or certain dietary patterns would benefit most 

from it. In order to get complete outcomes, bleaching may 

be coupled with other minimally invasive treatments, such 

as microabrasion or composite resin restorations. Bleaching 

provides a conservative and affordable way to improve smile 

aesthetics [6].  

Computer-aided design/computer-aided manufacturing 

(CAD/CAM) technology with digital dentistry 

The exact manufacture of restorations made possible by 

CAD/CAM eliminates the need for conventional 

impressions and makes minimally invasive treatment 

planning easier [7, 8].  

Biomimetic strategies 

With materials and methods that closely approximate natural 

tooth features, biomimetic dentistry seeks to replicate the 
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structure and function of teeth in order to improve lifespan 

and aesthetics [9].  

Methods using a laser  

Dental lasers provide accurate, less invasive treatment 

alternatives for a range of treatments, including tooth 

whitening, soft tissue management, and cavity preparation 

[10].  

Nanotechnology in materials for restoration  

With just minimum tooth preparation required, stronger and 

more aesthetically pleasing restorations may be created 

because of nanomaterials' enhanced mechanical and 

physical qualities [11].  

Recent developments in minimally invasive dentistry are 

bringing more effective, patient-centered, and long-lasting 

treatment alternatives to the field of restorative dentistry.  

Clinical instances and proof of minimally invasive methods  

Clinical significance of minimally invasive procedures  

Clinical justifications for minimally invasive restorative 

dental treatments are many. They are useful in treating 

several ailments, such as: 

Moderate-to-small carious lesions 

For the conservative treatment of small-to-moderate-sized 

cavities, less invasive methods such as composite resin 

restorations are ideal because they preserve as much of the 

good tooth structure as possible [12, 13].  

Nanotechnology in dentistry, Resin Infiltration Bleaching, 

Biomimetic approach, and microfabrasion laser-aided 

procedures.  

Wear on teeth 

In order to minimize tooth preparation and address both 

functional and aesthetic issues, minimally invasive 

techniques may successfully replace teeth that have been 

impacted by attrition, abrasion, or erosion [14].  

Flaws and discolorations in enamel 

Veneers and bonding are two common techniques used to 

cover discoloration and repair enamel flaws, including 

enamel hypoplasia or fluorosis, giving the teeth a more 

aesthetic look [15].  

Chipped or broken teeth 

Adhesive bonding and composite resin materials are used in 

minimally invasive treatments to restore chipped or broken 

teeth in a way that looks and functions natural [16].  

Prolonged clinical results and success ratios  

The success rates and long-term clinical results of minimally 

invasive therapeutic dental procedures have been the subject 

of numerous research [17, 18]. Positive outcomes have been 

frequently seen in these trials. Ceramic inlays and onlays, for 

instance, show exceptional endurance and clinical 

performance. Long-term follow-up studies on composite 

resin restorations, for example, have demonstrated great 

survival rates, with success rates ranging from 80% to 95% 

after 5 years to 10 years. After ten years, long-term trials 

have shown survival rates of around 90% with few problems 

or failures [19].  

Furthermore, veneer and bonding methods have shown good 

long-term results, with little repair failure and great patient 

satisfaction. The lifespan and effectiveness of minimally 

invasive restorations are largely dependent on careful case 

selection, precise adhesive bonding, and routine 

maintenance.  

Patient acceptance and satisfaction  

An important criterion for assessing the effectiveness of 

minimally invasive procedures is patient acceptance and 

satisfaction. Numerous investigations have shown elevated 

degrees of patient contentment and adoption of these 

methodologies [20]. Patients like that their natural tooth 

structure is preserved, that the treatments are less intrusive, 

and that tooth-colored restorations enhance aesthetics. 

Comparing minimally invasive therapies to older methods, 

they also often lead to less postoperative sensitivity and pain. 

Higher levels of satisfaction result from shorter treatment 

periods, less anesthesia required, and quicker recovery for 

patients [21].  

Studies that compare with conventional methods  

Research has been done to compare the benefits and efficacy 

of minimally invasive procedures to those of conventional 

methods. These studies have repeatedly shown that 

minimally invasive procedures have significant advantages 

over standard methods and provide results that are on par 

with or better than them. Studies contrasting composite resin 

restorations with conventional amalgam restorations, for 

instance, have shown that composite resin restorations have 

comparable or superior lifespan, better aesthetics, and a 

lower risk of tooth breakage. Research has shown that 

ceramic restorations provide better lifespan, 

biocompatibility, and aesthetics than conventional metal-

based restorations. Studies comparing the effectiveness of 

less invasive veneers and bonding methods to more invasive 

treatments like complete crowns or significant tooth 

preparation have shown positive effects [22, 23].  

Challenges and Limitations of Minimally Invasive 

Procedures in Restorative Dentistry: Despite the many 

benefits that minimally invasive procedures in restorative 

dentistry provide, there are a few issues and restrictions that 

need to be taken into account. Dentists need to comprehend 

these difficulties in order to provide appropriate and 

successful patient treatment.  

Recent developments in minimally invasive dentistry have 

revolutionized the discipline by providing more effective, 

patient-centered, and long-lasting treatment choices. Now, 
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let us explore the topic and contrast these developments with 

earlier research.  

Microabrasion has become a useful technique for treating 

minor flaws and discolorations in the enamel. Research 

demonstrating its efficacy in treating demineralized spots, 

fluorosis stains, and moderate enamel hypoplasia, including 

that conducted by Rayapudi and Usha (2018) [24]. This 

method is unique in that it may improve tooth appearance 

without requiring intrusive procedures. Microabrasion offers 

a less invasive option with better results than previous 

methods, eliminating the need for significant tooth 

preparation.  

Resin infiltration has stopped the development of incipient 

carious lesions and improved their appearance, therefore 

revolutionizing the therapy of these diseases. It has been 

shown by Mirsiaghi et al. (2018) [9] to be beneficial in 

healing non-cavitated lesions, maintaining tooth structure, 

and enhancing aesthetics. In contrast to conventional 

restorations, resin infiltration promotes conservative 

treatment strategies with good long-term results by 

minimizing the destruction of healthy tooth tissue.  

Bleaching procedures have been enhanced to treat tooth 

discoloration efficiently while maintaining dental integrity. 

According to Prabhakar et al. (2015) [25], it has advantages 

in terms of improving smile aesthetics without requiring 

invasive operations. Modern whitening techniques provide 

better safety, effectiveness, and patient satisfaction than 

older techniques, which makes them the method of choice 

for treating tooth discoloration.  

Because digital dentistry and CAD/CAM technologies allow 

for exact restoration construction, treatments have become 

more efficient. Research by Kumar et al. (2021) [5] 

highlights the accuracy and efficiency of CAD/CAM 

systems in treatment planning. This innovation provides 

better results and patient comfort, and it represents a 

considerable shift from conventional impression 

techniques.  

By imitating the structure of natural teeth, biomimetic 

techniques seek to improve both lifespan and appearance. It 

has been highlighted by Da Mata et al. (2015) how crucial it 

is to choose materials that closely mimic the characteristics 

of genuine teeth. By placing a higher priority on maintaining 

the functional integrity and structure of teeth than traditional 

therapeutic methods, biomimetic dentistry is a paradigm 

shift.  

Nanotechnology and laser-assisted procedures have added 

even more minimally invasive alternatives to the arsenal. 

Their accuracy and efficacy in different dental treatments 

have been emphasized by Banerjee et al. [13] and Tumenas 

et al. (2014) [26]. These developments shorten healing times 

and lessen patient suffering by providing better results with 

less tissue damage.  

Clinical applications and research show that minimally 

invasive procedures are versatile in treating a range of 

diseases, including fractures, carious lesions, tooth attrition, 

and enamel abnormalities. The effectiveness and 

dependability of these strategies have been shown by long-

term research that regularly provides positive results and 

high patient satisfaction ratings [21, 22].  

Because digital dentistry and CAD/CAM technologies allow 

for exact restoration construction, treatments have become 

more efficient. Research by Kumar et al. (2021) [5] 

highlights the precision and efficiency of CAD/CAM 

systems in treatment planning. This innovation provides 

better results and patient comfort, and it represents a 

considerable shift from conventional impression 

techniques.  

By imitating the structure of natural teeth, biomimetic 

techniques seek to improve both lifespan and appearance. 

Nguyen et al. (2022) have highlighted how crucial it is to 

choose materials that closely mimic the characteristics of 

actual teeth [20]. By placing a higher priority on maintaining 

the functional integrity and structure of teeth than traditional 

therapeutic methods, biomimetic dentistry is a paradigm 

shift.  

Nanotechnology and laser-assisted procedures have added 

even more minimally invasive alternatives to the arsenal. 

Their accuracy and efficacy in different dental treatments 

have been emphasized by Banerjee (2015) [13] and Tumenas 

et al. (2014) [26]. These developments shorten healing times 

and lessen patient suffering by providing better results with 

less tissue damage.  

Prospects for minimally invasive dentistry techniques in the 

future  

Prospective developments and novelties  

There are various anticipated breakthroughs and advances in 

the rapidly developing area of minimally invasive dentistry. 

Among them are:  

Cutting-Edge restorative materials 

The goal of ongoing research is to create novel restorative 

materials that are more aesthetically pleasing, 

biocompatible, and durable. Bioactive composites and smart 

materials are examples of biomimetic materials that closely 

resemble the natural characteristics of teeth and have been 

investigated for possible use in minimally invasive 

restorations [27].  

Three-dimensional (3D) printing with digital dentistry 

The combination of digital dentistry and 3D printing 

technology presents exciting opportunities for less invasive 

dentistry. When paired with 3D printing, CAD and CAM 

technology allow for the accurate creation of restorations 

while also enhancing efficiency, accuracy, and 

customization [17].  
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Regenerative methods  

Dental tissues that have been lost or injured may be repaired 

using regenerative methods, including tissue engineering 

and stem cell therapy. By encouraging the natural healing 

and regeneration of tooth structures, these methods may 

completely transform restorative dentistry and lessen the 

necessity for intrusive procedures [8].  

Dentistry for implants with minimal invasion 

The development of less invasive methods for implant 

insertion and restoration has been the main focus of 

advancements in implant dentistry. To maximize treatment 

results while reducing invasiveness, guided implant surgery, 

instantaneous implant loading, and novel implant materials 

are being investigated [20].  

Research on minimally invasive techniques  

The development and improvement of minimally invasive 

restorative dentistry depend heavily on ongoing research. 

The following areas should be the focus of future research.  

Extended clinical research  

Long-term clinical trials will provide important information 

on the robustness, efficacy, and patient satisfaction with 

minimally invasive procedures. As a result, evidence-based 

policies and procedures for successful implementation will 

be established [28].  

Studies on comparative effectiveness 

Comparative studies contrasting their results with those of 

conventional methods are necessary to prove the superiority, 

advantages, and economic viability of minimally invasive 

procedures. According to Maldupa et al. (2022) [7], these 

findings provide further evidence in favor of the acceptance 

and incorporation of minimally invasive techniques in 

standard clinical practice.  

Material creation and examination 

The creation and testing of novel materials with enhanced 

characteristics, durability, and aesthetics for minimally 

invasive restorations need to be the main emphasis of 

research. This entails examining how materials behave in 

various oral environments and evaluating their 

biocompatibility, robustness, and resistance to deterioration 

and discoloration.  

Acceptance and pleasure of patients  

An important criterion for assessing the effectiveness of 

minimally invasive procedures is patient acceptance and 

satisfaction. Numerous research has shown that patients are 

quite satisfied and embrace these methods [25, 29]. Patients 

like that their natural tooth structure is preserved, that the 

treatments are less intrusive, and that tooth-colored 

restorations enhance aesthetics.  

Comparing minimally invasive treatments to older methods, 

they also often lead to less postoperative sensitivity and pain. 

Higher levels of satisfaction result from shorter treatment 

periods, less anesthesia required, and quicker recovery for 

patients.  

Studies that compare conventional methods with studies 

comparing minimally invasive procedures to standard 

methods have been done to assess the benefits and efficacy 

of each [13, 14]. These studies have repeatedly shown that 

minimally invasive procedures have significant advantages 

over standard methods and provide results that are on par 

with or better than them. Studies contrasting composite resin 

restorations with conventional amalgam restorations, for 

instance, have shown that composite resin restorations have 

comparable or superior lifespan, better aesthetics, and a 

lower risk of tooth breakage [23, 30].  

Research has shown that ceramic restorations provide better 

lifespan, biocompatibility, and aesthetics than conventional 

metal-based restorations.  

Studies comparing the effectiveness of less invasive veneers 

and bonding methods to more invasive treatments like 

complete crowns or significant tooth preparation have 

shown positive effects. 

Conclusion  

In restorative dentistry, minimally invasive procedures have 

become a key strategy for maintaining natural tooth 

structure, achieving the best possible treatment results, and 

raising patient satisfaction. With possible developments in 

materials, technology, and regeneration techniques, the 

future of minimally invasive dentistry is bright. For these 

methodologies to be further refined and validated, research 

must go on. Research on material development, comparative 

efficacy, and long-term clinical trials are essential for 

developing evidence-based practices, improving treatment 

results, and broadening the scope of minimally invasive 

techniques. Dentists may provide patients with 

conservative, efficient, and patient-centered treatment by 

adopting the minimally invasive dentistry tenets and 

incorporating new developments in technology and 

materials. This results in better dental health, more attractive 

teeth, and happier patients. 

Acknowledgments: None 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

 

1. Anderson MH. A review of the efficacy of 

chlorhexidine on dental caries and the caries infection. 

J Calif Dent Assoc. 2003;31(3):211-4. 



Alqara et al.  

 

Annals of Dental Specialty Vol. 12; Issue 3. Jul – Sep 2024 | 33 

 

2. Antonson SA, Wanuck J, Antonson DE. Surface 

protection for newly erupting molars. Compend Contin 

Educ Dent. 2006;27(1):46-52. 

3. Kornblit R, Trapani D, Bossù M, Muller-Bolla M, 

Rocca JP, Polimeni A. The use of Erbium: YAG laser 

for caries removal in paediatric patients following 

minimally invasive dentistry concepts. Eur J Paediatr 

Dent. 2008;9(2):81-7. 

4. Kumar RG, Neha S. Minimally invasive dentistry-A 

review. Int J Clin Prev Dent. 2013;9(2):109-20. 

5. Kumar S, Mala N, Rana KS, Namazi N, Rela R, Kumar 

K. Cognizance and use of minimally invasive dentistry 

approach by general dentists: An overlooked 

companion. J Pharm Bioallied Sci. 2021;13(Suppl 

1):S199-202.  

6. LeSage BP. Minimally invasive dentistry: Paradigm 

shifts in preparation design. Pract Proced Aesthet 

Dent. 2009;21(2):97-101. 

7. Maldupa I, Slepcova O, Vidulskane I, Brinkmane A, 

Senakola E, Uribe SE. COVID-19 as an opportunity 

for minimally-invasive dentistry: A national cross-

sectional survey. BMC Oral Health. 2022;22(1):1-9. 

8. Manaia M, Rocha L, Saraiva J, Coelho A, Amaro I, 

Marto CM, et al. Minimally invasive dentistry for pre-

eruptive enamel lesions— A case series. Appl Sci. 

2021;11(11):4732. 

9. Mirsiaghi F, Leung A, Fine P, Blizard R, Louca C. An 

investigation of general dental practitioners' 

understanding and perceptions of minimally invasive 

dentistry. Br Dent J. 2018;225(5):420-4.  

10. Murdoch-Kinch CA, McLean ME. Minimally invasive 

dentistry. J Am Dent Assoc. 2003;134(1):87-95.  

11. Neena IE, Edagunji G, Poornima P, Nagaveni NB, 

Roopa KB, Bharath KP. Minimal invasive dentistry. 

Int J Contemp Dent Med Rev. 2015;2015:1-4. 

12. Banerjee A. Minimal intervention dentistry: Part 7. 

Minimally invasive operative caries management: 

Rationale and techniques. Br Dent J. 2013;214(3):107-

11. 

13. Banerjee A. The contemporary practice of minimally 

invasive dentistry. Fac Dent J. 2015;6(2):78-85. 

14. Brostek AM, Bochenek AJ, Walsh LJ. Minimally 

invasive dentistry: A review and update. Shanghai Kou 

Qiang Yi Xue. 2006;15(3):225-49. 

15. Christensen GJ. The advantages of minimally invasive 

dentistry. J Am Dent Assoc. 2005;136(11):1563-5. 

16. Creugers NH. Minimal invasive dentistry. A 

revolutionary concept? Ned Tijdschr Tandheelkd. 

2003;110(6):215-7. 

17. Cullum DR, Deporter D, editors. Minimally invasive 

dental implant surgery. John Wiley & Sons; 2015. 

18. da Mata C, Cronin M, O'Mahony D, McKenna G, 

Woods N, Allen PF. Subjective impact of minimally 

invasive dentistry in the oral health of older patients. 

Clin Oral Investig. 2015;19(3):681-7. 

19. Newton JT, Asimakopoulou K. Minimally invasive 

dentistry: Enhancing oral health related behaviour 

through behaviour change techniques. Br Dent J. 

2017;223(3):147-50. 

20. Nguyen TM, Tonmukayakul U, Calache H. Evaluation 

of an intervention to promote minimally invasive 

dentistry (MID) in an Australian community dental 

agency-A pilot study. Int J Dent Hyg. 2022;20(4):627-

34.  

21. Nizami MZI, Yeung C, Yin IX, Wong AWY, Chu CH, 

Yu OY. Tunnel restoration: A minimally invasive 

dentistry practice. Clin Cosmet Investig Dent. 

2022;14:207-16. 

22. Nový BB, Fuller CE. The material science of 

minimally invasive esthetic restorations. Compend 

Contin Educ Dent. 2008;29(6):338-46.  

23. Okuda WH. Minimally invasive dentistry and its 

impact on esthetic restorative dentistry. Gen Dent. 

2013;61(5):24-6.  

24. Rayapudi J, Usha C. Knowledge, attitude and skills of 

dental practitioners of Puducherry on minimally 

invasive dentistry concepts: A questionnaire survey. J 

Conserv Dent. 2018;21(3):257-62.  

25. Prabhakar AR, Karuna YM, Yavagal C, Deepak BM. 

Cavity disinfection in minimally invasive dentistry - 

Comparative evaluation of Aloe Vera and propolis: A 

randomized clinical trial. Contemp Clin Dent. 

2015;6(Suppl 1):S24-31.  

26. Tumenas I, Pascottos R, Saade JL, Bassani M. 

Minimally invasive dentistry. Rev Assoc Paul Cir 

Dent. 2014;68(4):283-95. 

27. Whitehouse J. Minimally invasive dentistry. Clinical 

applications. Dent Today. 2004;23(6):56-61.  

28. Aimutis WR. Bioactive properties of milk proteins 

with a particular focus on antiangiogenesis. J Nutr. 

2004;134:989-95. 

29. Patri G, Sahu A. Role of herbal agents - Tea tree oil 

and Aloe Vera as cavity disinfectant adjuncts in 

minimally invasive dentistry-An in vivo comparative 

study. J Clin Diagn Res. 2017;11(7):DC05-9.  

30. Oliveira DC, Warren JJ, Levy SM, Kolker J, Qian F, 

Carey C. Acceptance of minimally invasive dentistry 

among US dentists in public health practices. Oral 

Health Prev Dent. 2016;14(6):501-8. 

 

 

 


