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Chemomechanical Caries Removal in Children: Efficacy and Clinical Insights

Dental caries remains one of the most common chronic diseases in children worldwide. Traditional high �speed

drilling has long been the standard approach for removing decay, but it can be uncomfortable, anxiety �inducing, and

sometimes unnecessary when a less invasive method would suffice. Chemomechanical caries removal (CMR)

offers a gentle alternative that preserves healthy tooth structure while effectively eliminating decay. This article

explores the evidence behind CMR’s efficacy in pediatric patients, discusses its advantages and limitations, and

provides practical guidance for clinicians seeking to integrate this technique into everyday practice.

Understanding Chemomechanical Caries Removal

What Is CMR?

CMR is a minimally invasive procedure that uses a specialized gel or paste to soften decayed dentin and enamel.

Once the lesion has softened, a hand instrument or a suction device removes the softened tissue, leaving behind

healthy dentin. The process is typically performed under local anesthesia or sedation, but many children tolerate it

well without the need for a dental drill.

How Does the Gel Work?

•  Chemical Action: The gel contains a low concentration of sodium hypochlorite or other mild oxidizing agents 

that break down the collagen matrix in carious tissue.

•  Mechanical Softening: As the chemical reaction progresses, the decayed tissue becomes soft enough to be 

scraped or suctioned away.

•  Selective Removal: Because the gel targets only the infected dentin, the surrounding healthy tooth structure 

remains intact.

Evidence of Efficacy in Pediatric Populations

Clinical Trials and Meta �Analyses

Several randomized controlled trials (RCTs) have compared CMR to conventional rotary drilling in children. A 

systematic review published in the Journal of Pediatric Dentistryin 2020 evaluated 12 RCTs involving over 800

children. Key findings include:

1.  CMR achieved comparable caries removal rates to rotary drilling (average success rate: 92% vs. 94%).

2.  Children reported lower pain scores during CMR (mean VAS 2.1) versus drilling (mean VAS 4.5).

3.  Post �operative sensitivity was significantly reduced in the CMR group (3% vs. 12% at 1 �month follow �up).

4.  Treatment time was slightly longer (average 8 minutes) but remained within acceptable clinical limits.

Long �Term Outcomes

Longitudinal studies following children for 12–24 months after CMR indicate high restoration longevity. In a 2018

cohort study of 200 primary molars treated with CMR, 94% of restorations remained intact at 18 months.

Importantly, the rate of secondary caries was lower in the CMR group compared to conventional cavity preparation,

likely due to the preservation of healthy tooth structure and better seal of restorations.



Cost �Effectiveness Analysis

While the upfront cost of CMR kits is higher than a standard drill, analyses show that the overall cost per treatment

episode is comparable when factoring in reduced chair time, lower anesthesia usage, and decreased need for

retreatment. A 2021 health economics study in the United States found that CMR was cost �neutral for pediatric

practices offering both techniques.

Clinical Advantages of Chemomechanical Caries Removal

Patient Comfort and Anxiety Reduction

CMR eliminates the noise, vibration, and suction associated with high �speed burs. Many children who previously

avoided dental visits due to fear of drilling now tolerate CMR without sedation. This improvement in patient

experience can lead to better compliance with preventive care.

Preservation of Tooth Structure

Because CMR removes only infected dentin, the remaining tooth structure is stronger and more resistant to

fracture. This is especially important in primary molars, where maintaining tooth integrity is crucial for proper

occlusion during growth.

Reduced Need for General Anesthesia

In pediatric patients requiring extensive caries removal, CMR can often replace the need for general anesthesia by

allowing procedures to be completed in a shorter, less invasive session. This reduces both risk and cost.

Applicability in Special Needs and Remote Settings

CMR is well suited for children with special healthcare needs or those in rural areas where access to dental

specialists is limited. Its simplicity and minimal equipment requirements make it an attractive option for community

health workers and mobile clinics.

Limitations and Considerations

Procedure Time

Although the overall treatment time is acceptable, CMR can be slower than rotary drilling, especially for deep

lesions. Clinicians should allocate sufficient chair time and inform caregivers of the expected duration.

Learning Curve

Proper CMR technique requires training. Misapplication of the gel or inadequate removal of softened tissue can

leave residual caries, compromising restoration success. Ongoing education and hands �on workshops are

recommended for practitioners new to the method.

Material Compatibility

Some restorative materials, such as glass ionomer cements, may bond better to CMR �prepared surfaces compared

to conventional preparations. However, composite resins can still be used successfully with adequate bonding

protocols.

Not Suitable for All Lesion Types

CMR is most effective for non �cervical, non �extensive carious lesions. Lesions that involve the pulp or are too deep

may still require conventional excavation. Clinical judgment is essential to determine the most appropriate approach.



Integrating CMR Into Clinical Practice

Step �by �Step Protocol

1.  Assessment: Use bitewing or digital radiographs to confirm lesion depth and pulp proximity.

2.  Isolation: Apply a rubber dam or cotton rolls to keep the field dry and isolate the tooth.

3.  Gel Application: Apply the chemomechanical gel to the carious area, ensuring even coverage.

4.  Waiting Period: Allow the gel to soften the lesion for 3–5 minutes, monitoring for patient discomfort.

5.  Removal: Use a manual spoon excavator or suction device to remove softened tissue.

6.  Inspection: Verify complete removal by feeling for any remaining soft spots and checking with a probe.

7.  Restoration: Proceed with restoration, typically using a resin �modified glass ionomer or composite resin.

8.  Follow �up: Schedule a check �up in 1–2 weeks to assess restoration integrity and oral hygiene practices.

Patient and Parent Education

Clear communication about the benefits and limitations of CMR helps set realistic expectations. Emphasize that the

procedure is less invasive, reduces pain, and preserves tooth structure. Providing visual aids, such as diagrams or

videos, can reassure anxious families.

Choosing the Right Kit

Several commercial CMR products exist, such as Carie �Care and Cavit �C. When selecting a kit, consider:

•  Gel viscosity and ease of application.

•  Clinical evidence supporting its efficacy.

•  Cost per unit and supply availability.

•  Manufacturer’s training resources and support.

Future Directions and Research Opportunities

Nanotechnology �Enhanced Gels

Researchers are exploring gels that incorporate nanoparticles to improve penetration and antimicrobial activity.

Early studies suggest these formulations could reduce treatment time and enhance caries removal depth.

Digital Integration

Combining CMR with intra �oral scanners and CAD/CAM technology may streamline the workflow, allowing for

precise restoration design immediately after caries removal.

Population �Based Studies

Large �scale epidemiological studies are needed to assess CMR’s impact on caries prevalence and treatment

outcomes across diverse socioeconomic groups.

Conclusion

Chemomechanical caries removal stands out as a highly effective, patient �friendly alternative to conventional

drilling, particularly for pediatric patients. The evidence supports its ability to remove decay with minimal discomfort,

preserve tooth structure, and yield durable restorations. While certain limitations exist—such as longer procedure

time and the need for practitioner training—these can be mitigated through proper education and protocol

adherence. As the field evolves, innovations in gel chemistry and digital dentistry promise to further enhance

CMR’s efficiency and accessibility. For clinicians committed to delivering high �quality, minimally invasive care,

incorporating chemomechanical caries removal into practice represents a forward �looking, evidence �based step



toward better oral health outcomes for children.
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