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IAAD WORKING INSTRUCTIONS

Question: What is the best repair protocol for amalgam fill-
ings with and without cusp fracture? 

Answer: Total or partial fracture of the cusps in contact 
with amalgam fillings is the second major cause of restor-
ation replacement after dental caries.3 However, removal of 
restorations due to cusp fracture next to amalgam increases 
the treatment time with consequent cavity enlargement.8 
Thus, intraoral repairs using resin composite for teeth re-
stored with amalgam that suffered from fractures, with or 

without cuspal involvement, could extend their survival time 
in a minimally invasive and economical fashion. For durable 
repairs, the exposed amalgam surface with and without cusp 
fracture needs to be conditioned using surface conditioning 
methods, adhesion promoters, and resin composite mater-
ials. Since amalgam and tooth substrate (enamel and/or 
dentin) require different surface conditioning protocols, cross 
contamination of each method may impair adhesion and 
hence the durability of amalgam repairs.6,9 Thus, the follow-
ing surface conditioning and bonding protocol can be recom-
mended based on the available scientific reports:
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Do Why?

Before performing the intraoral repair, make sure there are no 
premature contacts. 

Carefully evaluate the fractured area and the presence of cusp 
fracture with or without dentin exposure. Note the location of the 
fracture line.

Fractures in teeth with amalgam fillings may be related to occlusal instability, fatigue load 
during chewing function, secondary caries, microdefects, technical errors, insufficient sound 
tooth substrate available surrounding the restoration, or occlusal premature contacts.1,3,5

Fractures located subgingivally require absolute isolation,5 and the presence of dentin 
next to amalgam requires dentin conditioning for intraoral repair using resin composite.8

Isolate the area to be restored with rubber-dam and clean the 
fracture surface using fluoride-free prophylaxis paste or pumice. 

Create a bevel in enamel using a fine-grit diamond bur.

The absolute isolation prevents possible saliva contamination and the presence of 
moisture during adhesive procedures. Initial mechanical cleaning eliminates pellicle or 
other contaminants from the substrate surface for better adhesion of the resin composite.

Bevelling enamel exposes more enamel prisms and a more favorable etching pattern for 
micromechanical retention, providing improved marginal quality and retention, as well as 
a smooth transition between the tooth and the resin composite.2 

Air abrade the exposed amalgam surface with alumina particles 
coated with silica (eg, 30 μm, CoJet, 3M ESPE; St Paul, MN, USA) 
using an intraoral air-abrasion device at a pressure of 2.5 bar, 
from a distance of approximately 10 mm for 5 s. Use a suction 
tip to remove the excess powder during air abrasion.

The chairside tribochemical silica coating method modifies the metal surface and 
provides microroughness that is essential for mechanical bonding.11 However, surface 
roughening alone does not dictate the bond strength of resin composite to amalgam.10

Etch the enamel and dentin with 35% orthophosphoric acid for 
15 s.8 Then rinse with water for 10 s and dry with oil-free air.

Apply silane coupling agent on the amalgam surface and leave it 
to react for 1 min. Then, apply primer on dentin for 15 s, dry 
gently.

Since the repair of amalgam restorations with amalgam is not reliable, studies suggest 
that adhesive approach should be considered.6,8,9

Amalgam is an alloy where mercury plays an essential role, but the exact mechanism of 
adhesion to amalgam is unclear.10 Silane coupling agent and primer containing MDP-
VBATDT alone did not provide durable covalent bonds with amalgam. The type of amalgam 
may also influence the bond strength. Studies suggest that spherical dental amalgam 
presents higher bond strengths when compared to lathe-cut or admixed amalgams.12

With the tip of a probe, apply a thin layer of powder-liquid type of 
opaque resin on the silanized amalgam surface. Make sure that 
this layer is free of air bubbles. Photopolymerize the opaque resin 
for 120 s using a polymerization lamp with a light intensity of at 
least 400mW/cm2.7

Apply adhesive resin on enamel and dentin surfaces with a clean 
microbrush. Gently air thin this layer and photopolymerize for 
20 s. 

The reflection of the amalgam under the repair composite may result in poor esthetic 
appearance. Masking the amalgam surface with opaque resin prevents metal shine-
through.8 The powder-liquid type of opaque resins wet the metal surface better than do 
resin pastes.7 Prolonged photopolymerization is needed for such opaque resins since 
they contain pigments, some of which retard polymerization.

Application of adhesive resin on amalgam may dissolve some opaquers, smearing this layer 
on the enamel/dentin and compromising esthetics. Here, adhesive resin should either not 
be applied or not scrubbed on amalgam.8

Complete repair by applying resin composite incrementally on the 
fractured area and photopolymerizing for 40 s. Remove rubber-
dam and control occlusion. Perform finishing and polishing on the 
repaired area with rubber tips, brushes, and polishing pastes. 

Incremental application of resin composite helps to control the polymerization shrinkage,4 
increasing the longevity of intraoral repair.
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CAVE: Repair of amalgam restorations with resin compos-
ite is a conservative treatment approach. However, if the 
quality of amalgam filling is not acceptable or caries is 
present, repair should not be considered and the restor-
ation should be replaced.5 In large amalgam repairs, ap-
plication of a pre-impregnated continuous bidirectional E-

glass fiber sheet (thickness: 0.06 mm) on the opaque 
layer may increase repair strength.10 In some cases, frac-
ture does not involve the cusp and is cohesive in the 
amalgam only. In such a situation, enamel/dentin condi-
tioning steps mentioned in the protocol above could be 
skipped.
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