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SCIENCE & TECH

Intracoronal restorations for 
your pediatric dental patients
Carla Cohn, DMD

EARLY CHILDHOOD CARIES, although completely preventable, are highly prevalent and 

continue to devastate the pediatric population, particularly those in disadvantaged groups.1 

With caries incidence so high, restorative dentistry continues to be a mainstay of dental 

practices throughout the world.

Choices for direct restoration materials can 
seem overwhelming and confusing. There 
are a multitude of materials available, and 
each comes with its unique claim to be the 
best. Their attributes are endless: highest 
filled, most esthetic, best adaptation, great-
est radiopacity, least amount of shrinkage, 
bioactive properties, strongest, most dura-
ble. The list goes on and on. What’s the end 
result? Bewildered dentists are confronted 
with a maze of materials, trying to deter-
mine which one is best suited to serve their 
patients and their practices. 

The simple truth is that until recently, 
there have only been three categories of 
materials to use as direct filling material 
for any intracoronal restoration for pediat-
ric patients: 
• metal (amalgam)
• plastic (composite resins or compomers)
• glass (glass ionomers)

Each of these materials comes with rec-
ommendations, clinical indications, and 
inherent strengths and weaknesses. Metal 
in the form of amalgam has been used effec-
tively in class I and class II restorations for 
more than 150 years. Within the last decade, 
however, the safety of amalgam has been 
questioned due to concerns about high mer-
cury content.2 The use and popularity of 
amalgam restorations has declined steadily 
as a result of multiple factors—from parents 
concerned about the toxicity of mercury to 
the availability of more esthetic alternatives. 
With just a simple Google search, parents 
and patients alike can find numerous sites 

citing amalgam toxicity. Often when these 
parents are presented with concerns about 
mercury and amalgam, they request alter-
natives to amalgam restorations for their 
children.

The general demand for esthetic restora-
tions has never been higher. Parents want 
white teeth for themselves and their chil-
dren. The dental industry has responded by 
creating many versatile, strong, and beauti-
ful materials, and there is widespread avail-
ability of many excellent composite resins. 
However, studies driving concerns over com-
posite resin materials containing bisphenol 
A (BPA) and cytotoxic matrix monomers 

posing health risks and adverse biological 
reactions have made it to the forefront of 
internet searches.3,4 We truly are living in an 
era in which the sharing of information can 
take place within seconds. As a result, par-
ents are more frequently requesting mate-
rials without BPA or monomers.

Finally, glass ionomer cements (GIC) 
and resin-modified glass ionomer cements 
(RMGIC), with their inherent fluoride 
content and rechargeability, are excellent 
choices, respectively, for class I and class 
II restorations in primary teeth.5 But the 
strength and esthetics of GIC and RMGIC 
over time are less than ideal. Selecting the 
right restorative material becomes challeng-
ing when parents are concerned about any 
of the aforementioned options. 

A new class of material—referred to as 
nano-ORMOCERs (ORganically MOdified 

Figure 1: Preoperative isolated tooth A to be restored due to mesial caries
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CERamics)—mirror the clinical applications and indications of con-
ventional composites while exhibiting enhanced biocompatibility 
and physical properties.4 The nano-ORMOCER is a ceramic-based 
direct restorative material.

Admira Fusion x-tra (Voco) is a single-shade omni-chromatic 
nano-ORMOCER that, like all materials in this new category, has 
a chemical base formed by silicon oxide that makes up both the 
glass fillers as well as the ceramic ORMOCER matrix. This restor-
ative material can be layered in 4 mm increments and cured in 20 
seconds, making it efficient for use with pediatric dental patients. 
Clinical applications for Admira Fusion x-tra include any intra-
coronal and strip-crown restorations in the primary dentition, as 
well as any intracoronal restorations in the permanent dentition. 

CASE STUDY
A five-year-old patient presented for full-mouth restorations. The 
patient required full-coverage crowns and intracoronal fillings in 
an all-too-common case of early childhood caries.

First and foremost, care must be taken to isolate completely. Just 
like composite resins, Admira Fusion x-tra is completely hydropho-
bic. Contamination with blood or saliva will lead to restoration fail-
ure, so isolation with a rubber dam or an isolation suction system 
is critical for success.

In this case, a W3 ivory rubber dam clamp is placed on tooth 
A to be restored with an intracoronal restoration. Adjacent tooth 
B will be restored with a prefabricated pediatric zirconia crown 
(NuSmile; figure 1). A Hedy rubber dam with a slot style is placed 
extending from tooth A to the mesial of tooth C.

Note that the intracoronal restoration is completed from start 
to finish prior to crown preparation and cementation. Preparation 
for the intracoronal restoration incorporates a mechanical reten-
tion in the form of a dovetail and slight undercut. Over time, any 
bruxism habits would wear away the top-most occlusal portion of 
the tooth, taking the adhesive and restorative material with it. In 
the primary dentition, conservative preparation is paramount and 
will ultimately determine the success or failure of the restoration. 
Care must be taken to leave enough remaining tooth structure and 
not undermine cusps or facial or lingual/palatal walls. Addition-
ally, the location and size of the pulp chambers must be considered 
and not invaded.

Once preparation and removal of the infected dentin is achieved, 
a sectional matrix and ring system (Composi-Tight 3D XR, Garri-
son Dental Solutions) is used. Taking particular care at the gingival 
margin, proper matrix placement will ensure control over leakage 
and any possible contamination, which is important for long-term 
success ( figure 2).

A selective-etch technique with 35% phosphoric acid is used 
to achieve the highest possible bond strengths.6,7 The etchant is 
washed and the tooth is dried without desiccating it. A univer-
sal bonding agent (Futurabond U, Voco) is rubbed onto the tooth 
surface for 20 seconds ( figure 3), and then an airstream is applied 
to allow the solvent to evaporate. The adhesive is light cured, and 
Admira Fusion x-base (Voco)—also a nano-ORMOCER material—
is applied as a base layer ( figure 4).

Figure 2: Conservative mesial-occlusal preparation on tooth A with 

Composi-Tight 3D XR matrix system

Figure 3: Application of Futurabond U

Figure 4: Placement of Admira Fusion x-base 

Figure 5: Filling with Admira Fusion x-tra
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INTRACORONAL RESTORATIONS

This is a modified snowplow technique, in which the flowable base 
layer is light cured in combination with placement of 4 mm of the 
restorative material.8,9 This allows the flowable to extrude up to the 
occlusal surface and down to the gingival margins, filling any voids.

The restorative material is warmed first in a Caps Warmer (Voco) 
in order to lower the viscosity of the material so it will be easier to 
extrude, manipulate, and adapt to the cavity walls ( figure 5). To save 
time polishing, it is important to shape the restoration as much as 
possible prior to light curing.

After light curing, a final top layer of restorative material (Admira 
Fusion x-base or Admira Fusion Flow, Voco) is placed as a “sealant” in 
order to seal, protect, and obstruct any remaining pits and fissures, 
as well as fill any imperfections on the surface of the restoration 

and the restoration–tooth interface ( figure 6).10,11 A final light cure 
is done for this final top layer. The matrix system is removed and 
any flash is cleaned ( figure 7). An immediate post-op photo of the 
final restoration is shown in Figure 8. 

Nano-ORMOCER materials provide clinicians with an excellent 
restorative option for pediatric patients that can appease concerned 
caregivers without disrupting current workflows. No doubt public 
scrutiny of our restorative materials will continue, whether their 
conclusions are legitimate or ill-informed. But we will also continue 
to see children with dental caries, so we would do well to add new 
materials to our armamentarium that can support good oral health 
outcomes and reassure caregivers of their safety.  
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Figure 6: Topcoat of Admira Fusion x-base

Figure 7: Immediate postoperative mesial-occlusal restoration

Figure 8: Immediate postoperative mesial-occlusal restoration with 

Composi-Tight 3D XR matrix system


