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Consider this minimally invasive approach to treating molar incisor hypomineralization with

silver diamine fluoride and high-viscosity glass ionomer cement

Molar incisor hypomineralization (MIH) is a clinically challenging condition seen in as many

as 20% to 40% of children’s newly erupted permanent first molars.  Historically, re storation

of MIH-affected molars has involved invasive and expensive procedures which leave much to

be desired for the patient and practitioner. Fortunately, an emerging minimally invasive

treatment stands to revolutionize the clinical approach to treating MIH molars in an efficient

and effective manner. These game changers are silver diamine fluoride (SDF) and high-

viscosity glass ionomer cement (HVGIC).

Defined as a developmental defect of enamel, MIH is characterized by demarcated opacities

ranging from white and cream to yellow and brown, sometimes surrounded by normal

enamel. It may affect one or all of the molars, as well as the incisors. Due to the varying

clinical presentation, its systemic origin proves enigmatic. Given its prevalence, a recent

editorial in the Journal of the American Dental Association calls for more research on this

condition, which affects the first permanent molars of one in six children worldwide.

Compared to healthy enamel, affected molars have a 10-fold higher risk of developing caries,

as this condition’s associated high porosity and low mechanical resistance lead to rapid
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enamel breakdown, sometimes occurring immediately after eruption.  Yellow-brownish

defects are considered severe and have lower hardness values and greater porosity than white

defects or healthy enamel.

Many children and young adults present to dental offices with this often painful and

complicated condition. Depending on the severity, MIH-affected molars have traditionally

been treated with resin-based sealants and fillings, stainless steel crowns (SSCs), or even

with oral surgeon and orthodontic referrals for extraction and second molar substitution.

Seemingly simple procedures, such as placing resin sealants, can be challenging to complete

because MIH-affected enamel cannot be properly rinsed and dried without eliciting

significant pain.  Profound anesthesia often proves to be difficult, if not impossible, to

achieve, even when nitrous oxide and oral sedation are utilized.

More concerning, resin products do not bond well to the hypomineralized surfaces, often

leading to sealant loss, microleakage, filling fracture, and/or recurrent caries.  For more

severely affected molars, parents and caregivers have felt overwhelmed when presented with

expensive and invasive treatment options, such as sedation, stainless steel crowns and/or

extraction. It is promising to now have a new, minimally invasive treatment option for MIH

— specifically, SDF and new-generation HVGIC formulations.

SILVER DIAMINE FLUORIDE

This topical antimicrobial and remineralizing agent was cleared by the U.S. Food and Drug

Administration in 2014 for the treatment of dentinal hypersensitivity. While its precursor,

silver nitrate, dates back to the mid 1800s, SDF was developed in Japan in the 1960s and is

widely used in caries management. Its chemical composition is 25% silver (which is

antimicrobial), 8% ammonia (which acts as a solvent), and 5% fluoride (for

remineralization). There is an abundance of scientific evidence demonstrating the efficacy of

SDF, including 12 randomized clinical trials.  A recent systematic review and meta-

analysis found that the use of SDF is 89% more effective in controlling/arresting caries than

other treatments or placebos, and the quality of evidence was graded as high.  In just 60

seconds and with little more than a microbrush, SDF can deliver profound, long-lasting relief

of hypersensitivity. This material occludes dentinal tubules, producing preferential

fluorohydroxy apatite and increasing mineral density and hardness.  This is particularly

advantageous for young, apprehensive children with MIH who would typically cringe at the

sight of an air-water syringe.

HIGH-VISCOSITY GLASS IONOMER CEMENT

As a self-curing, bulk-fill restorative material, HVGIC is superior to resin composite because

it is the most biocompatible restorative material. In addition, it produces significantly less

shrinkage stress, bonds via chemical and micromechanical adhesion, and it releases fluoride

and recharges, which reduces both biofilm pathogen levels and recurrent caries.  This is
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particularly true in the case of MIH, where high levels of carbon and low concentrations of

calcium and phosphorous, combined with large porosities in the microstructure, adversely

impact the adhesion of resin to hypomineralized enamel.

Prior to the placement of HVGIC, the tooth surface is conditioned with 20% polyacrylic acid

(“cavity conditioner”) for 10 seconds, which removes the smear layer, reduces risk of dentin

demineralization, and reduces sensitivity.  It is critical to understand that polyacrylic acid

and traditional 37% phosphoric acid etching are not the same, and they are not

interchangeable. Further, use of a bonding agent is unnecessary, and would actually be

detrimental to the restoration because it will block ion exchange and crosslinking of the

material to the tooth surface.  After adjusting occlusion, a light-cured, self-adhesive

nanofilled resin coating is placed over the HVGIC, which fills surface porosities, improves

esthetics, increases flexural strength, and improves wear resistance to mimic resin composite

by protecting it from saliva as it matures to its ideal mechanical properties.  A recent study

from the University of Brasilia in Brazil found a 98% survival rate of restorations on first

permanent molars affected by MIH after 12 months using a glass hybrid restorative system

(Fuji EQUIA Forte, GC America) placed with the atraumatic restorative technique (ART).

CLINICAL PROTOCOL

After taking a thorough patient history, including caries risk assessment, diet and nutritional

counseling, a clinical examination is performed, followed by diagnosis, treatment planning,

and an informed consent discussion. If MIH is identified, the condition is reviewed with the

patient and parent/caregiver, including a discussion of the increased risk of caries (unless a

lesion has already been diagnosed), along with assessment of hypersensitivity. This is done

via patient report, as well as observation of the patient’s response to prophylaxis (e.g.,

observing whether he or she can tolerate rinsing or drying).

For the purposes of this article, the focus will be on MIH-affected teeth with a history of

hypersensitivity and caries treated with a minimally invasive ART approach, including the

application of 38% SDF and restoration with HVGIC. This technique is known as SMART (or

silver modified ART).

BASIC APPLICATION OF SILVER DIAMINE FLUORIDE

1. Protective eyewear and a plastic-lined bib are placed on the patient.

2. Petroleum jelly is applied to the lips and peri-oral area to prevent inadvertently staining

the lips or face with SDF (any stain can be removed with hydrogen peroxide on a gauze or

cotton pad).

3. The tooth should be clean and free from food or debris.

4. Isolate with dry-aides and/or cotton rolls.
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5. Thoroughly dry the tooth.

*Note: Patients with MIH typically cannot tolerate spraying with the air-water syringe, so dry

the tooth with a 2×2-inch gauze instead.

6. Place one drop of SDF on a plastic dappen dish.

7. Dip a microbrush into the SDF and then apply to the tooth for one to three minutes.

*Note: Do not allow SDF to touch the tongue or inflamed tissue, as it may cause a burning

sensation.

8. Blot the excess SDF with gauze and coat the tooth with fluoride varnish.

9. Hypersensitivity symptoms should improve within 24 hours, though anecdotally some

patients have reported same-day improvement of symptoms.

BASIC APPLICATION OF HIGH-VISCOSITY GLASS IONOMER

1. The patient is reappointed in two to four weeks.

*Note: This allows time for the SDF to arrest caries and decrease sensitivity. It also allows the

HVGIC to remain white, because even though it is self-curing, if it is applied the same day as

the SDF, it will react with the free silver ions and turn gray. If HVGIC is applied and light

cured the same day as SDF, the entire restoration and any surface contacted by the SDF will

instantly turn black due to the light precipitating the silver out of solution.

2. Clean the tooth with plain pumice, rinse and dry.

3. Local anesthesia and rubber dam isolation are not necessary because SDF is an effective

desensitizer and HVGIC is hydrophilic.

4. Prepare the carious surface following the principles of minimal intervention dentistry

(Frencken ) and the atraumatic approach, whereby soft caries and unsupported enamel are

removed via hand excavation with a spoon excavator and/or slow-speed round bur,

conserving as much tooth structure as possible, and using caution not to expose the pulp.

*Note: Partial caries removal is an evidence-based approach supporting by high-quality

evidence.

5. Apply cavity conditioner (20% polyacrylic acid) for 10 seconds, rinse and dry, but do not

desiccate.

6. Tap the glass ionomer capsule on its side to loosen the glass particles, push the plunger in,

click the applicator gun once to activate, and then triturate for 10 seconds.

24

27–31



5/10

7. Immediately apply the HVGIC to the tooth.

8. Adapt the HVGIC to the grooves and/or cavity using a condenser or damp Q-tip and

remove excess material.

9. Working time is a short: 1 minute, 15 seconds — however, this can vary with humidity. Use

caution not to overwork or manipulate the material, as this may disrupt the crosslinking and

the material could fail.

*Note: In a dry climate, try not to work the material beyond 45 seconds.

10. Wait 2 minutes, 30 seconds for the HVGIC to set, then shape and adjust occlusion using

copious amounts of water.

11. Apply the self-adhesive resin coat and light cure for 20 seconds.

12. Instruct patient to have a soft diet for 48 hours (sample postoperative instructions can be

downloaded at kidsteethandbraces.com).

CASE STUDY: SEVERE MOLAR INCISOR HYPOMINERALIZATION
WITH CARIES AND SEVERE HYPERSENSITIVITY

An extremely apprehensive 7-year-old boy presented for a new patient exam. He had a

history of severe pain in his molars, which made it difficult to eat, drink or brush his back

teeth. The exam revealed severe MIH and caries affecting all four of his first permanent

molars (Figures 1A and 1B, and Figure 2), varying in International Caries Detection and

Assessment System (ICDAS)  scores from 1 to 4, as well as caries into the pulp on his

mandibular right primary second molars, and an ICDAS 3 lesion on the distal of his lower left

first primary molar. Treatment options for the MIH molars were discussed at length with the

patient’s father, including: (1) oral conscious sedation and SSCs; (2) referral to an oral

surgeon and orthodontist for extractions and second molar substitution; or (3) apply SDF

and place interim therapeutic restorations with HVGIC.

The patient’s father was overwhelmed by the idea of the invasiveness and cost of options 1

and 2, and decided to have SDF placed at the exam. The patient returned in four weeks and

he and his father reported a dramatic improvement in the patient’s symptoms. All four of his

first permanent molars were treated with the ART approach and restored with HVGIC.

Definitive restorations were placed on his primary molars. The patient returned 10 months

later and his HVGIC restorations were holding up well, and both the patient and his father

reported that he no longer has tooth-related pain or sensitivity (Figures 3A and 3B and

Figure 4). The father expressed that he was not interested in extractions and would prefer for

his son to keep his teeth. In addition, he was aware these teeth would likely need full-

coverage restorations in the future.
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FIGURES 1A and 1B. Initial clinical

presentation of a 7-year-old with severe molar

incisor hypomineralization of his first

permanent molars.

FIGURE 2. Initial bitewing radiographs of a 7-

year-old with severe molar incisor 

hypomineralization of his first permanent

molars.

https://decisionsindentistry.com/wp-content/uploads/2018/11/fig-1-molar-incisor.jpg
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7/10

FIGURES 3A and 3B. Clinical presentation at

the 10-month follow up appointment of a 7-

year-old treated with silver diamine fluoride

(Advantage Arrest Silver Diamine Fluoride 38%,

Elevate Oral Care) and high-viscosity glass

ionomer cement (Fuji EQUIA Forte, GC

America). The patient reported marked

improvement in hypersensitivity symptoms (A).

Note the improved gingival health now that the

patient can tolerate toothbrushing (B).

FIGURE 4. Bitewing and periapical

radiographs at the patient’s 10-month follow-up

visit.

DISCUSSION

It is important to note that application of SDF does not turn the entire hypomineralized tooth

black — rather, only the areas with active caries lesions will stain. Another advantage of

minimally invasive treatment with HVGIC is its opacity and ability to mask dark SDF stain

without the need for removal of tooth structure, which increases the conservative nature of

this approach. When using this technique, some clinicians advise against adding potassium

iodide in an attempt to reduce stain, as studies have shown the addition of potassium iodide

will reduce SDF efficacy and still produce perceptible stain in the long run.

While these treatments may not be the final

restoration, they can dramatically improve the

patient’s quality of life and serve as an effective

interim restoration until the family determines

how to proceed (for example, with second

molar substitution). Alternately, it can buy time

until the child is older and can either have an

SSC placed without the need for sedation, or

even bypass an interim SSC and take the child

into young adulthood when the patient can

have an esthetic permanent crown placed.

Regardless of the ultimate therapy, SDF and HVGIC represent a revolutionary minimally

invasive treatment for MIH that deserves a place in any practitioner’s repertoire.
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KEY TAKEAWAYS

An emerging minimally invasive treatment allows clinicians to treat molar incisor

hypomineralization-affected molars in an efficient and effective manner using silver

diamine fluoride (SDF) and high-viscosity glass ionomer cement (HVGIC).

Compared to healthy enamel, affected molars have a 10-fold higher risk of developing

caries, as this condition’s associated high porosity and low mechanical resistance lead

to rapid enamel breakdown.

Yellow-brownish defects are considered severe and have lower hardness values and

greater porosity than white defects or healthy enamel.

Prior to placement of HVGIC, the tooth surface is conditioned with 20% polyacrylic

acid (“cavity conditioner”) for 10 seconds, which removes the smear layer, reduces risk

of dentin demineralization, and reduces sensitivity.

It is important to note that application of SDF does not turn the entire hypomineralized

tooth black — rather, only the areas with active caries lesions will stain.

Another advantage of minimally invasive treatment with HVGIC is its opacity and

ability to mask dark SDF stain without the need for removal of tooth structure — which

increases the conservative nature of this approach.
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