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Clinical Technique for Amalgam Restorations
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Dental amalgam (silver amalgam or amalgam) is a
metallic, polycrystalline restorative material
originally composed of a mixture of silver—tin alloy
and mercury.

Amalgam has been the primary direct restorative
material in the United States for more than 150
years. It has been the subject of intense research
and has been found to be safe and beneficial as a
direct restorative material.

The decline of amalgam use is due to perceived
concerns over individual and environmental safety
relative to the presence of elemental mercury in
amalgam restorations.

Safe, professional handling of mercury in mixing
the amalgam mass, removal of old amalgam
restorations, and amalgam scrap disposal is
certainly appropriate and absolutely essential.

Type of Amalgam ReStorative Material:

Low-Copper Amalgam:

When the setting reaction occurred, the material
was subject to corrosion because of the formation
of a tin—mercury phase (gamma-2). The corrosion
led to the rapid breakdown of amalgam
restorations.

Currently low-copper amalgams are rarely used in
the United States.

High-Copper Amalgam:

High-copper amalgams are predominantly used
today in the United States. The increase in copper
content to 12% or greater designates an amalgam
as a high-copper type.

The advantage of the added copper is that it
preferentially reacts with the tin and reduces the
formation of the more corrosive phase (gamma-2)
within the amalgam mass. This change in
composition reduces the deleterious corrosion
defects on the restoration.

High-copper amalgams are available with admixed
or spherical alloy structure.
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Admixed Amalgam:

Admixed amalgam contains irregularly shaped and
sized alloy particles, sometimes combined with
spherical shapes, which are mixed to form a mass
that is placed into the tooth preparation.

The irregular shape of many of the particles results
in a mass that requires greater condensation
pressure (which many dentists prefer) and permits
the dentist to displace matrix bands to generate
proximal contacts more easily.

Spherical Amalgam:

A spherical amalgam contains small, round alloy
particles that are mixed with mercury to form the
mass that is placed into the tooth preparation.
Because of the shape of the particles, the material
is condensed into the tooth preparation with little
condensation pressure.

This advantage is combined with its high early
strength to provide a material that is well suited for
very large amalgam restorations such as complex
amalgams.

New Amalgam Alloy:

Because of the concern about mercury toxicity,
new compositions of amalgam have been promoted
as mercury-free or low-mercury amalgam
restorative materials. Alloys with gallium or
indium or alloys using cold-welding techniques
have been presented as alternatives to mercury-
containing amalgams. None of these new alloys
have shown sufficient promise to become a
universal replacement for current amalgam
materials.

Important Amalgam Properties
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The linear coefficient of the thermal expansion of
amalgam is 2.5 times greater than that of tooth
structure, but it is closer to that of tooth structure
than the linear coefficient of thermal expansion of
composite.

Although the compressive strength of high-copper
amalgam is similar to tooth structure, the tensile
strength is lower, making amalgam restorations
prone to fracture during lexure

Oe Caaly G e S a2l (5 ) al) aadll dadd) Jaladll
) oal a2l Jalaad i ad VI ¢l gl ad) saail Jalase
52 o i

Ales Gulailly 3l a3l Lleat) 58 of e a2l e
L) Clase 5 Jaay Laa ¢ i 28D 58 of V) i) maall
el die LS S

Mae 3a5e o



Usually, high-copper amalgam fracture is a bulk
fracture, not a marginal fracture. All amalgams are
brittle and have low edge strength.

the amalgam restoration must have sufficient bulk
(usually 1.5-2 mm in any occlusally loaded area,
depending on the position within the tooth) and a
90-degree marginal configuration.

Because amalgam is metallic in structure, it also is
a good thermal conductor. At minimum, a dentin
desensitizer should be used immediately prior to
amalgam placement to limit sensitivity secondary
to rapid fluid movement in the dentinal tubules
caused by thermal changes.

A liner or base should be placed in areas of deep
caries removal prior to amalgam placement to limit
thermal sensitivity.

General Considerations for
Restorations:

Amalgam
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Restoration with amalgam:

Amalgam is effective as a direct restorative
material because of its easy insertion into a tooth
preparation and, when hardened, its ability to
restore the tooth to proper form and function.

the required tooth preparation form must allow the
amalgam to (1) possess a uniform specified
minimum thickness for strength (so that it will not
flex and fracture under load), (2) produce a 90-
degree amalgam angle (butt-joint form for
maximum edge thickness) at the margin, and (3) be
mechanically retained in the tooth.

Pulpal floor
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Amalgam restorations initially leak and therefore
require steps to protect from pulpal sensitivity until
self-sealing is able to occur.

After desensitizing the prepared tooth structure,
mixing, inserting, carving, and finishing the
amalgam are relatively fast and easy. the placing
and contouring of amalgam restorations are
generally easier than those for composite
restorations.

Indication:

Amalgam may be used for Class I, II, V, and VI
restorations.
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Class V amalgam restorations may be indicated in
anterior areas where esthetics is not an important
consideration and the patient has high caries risk.

Occlusal Factor:

Amalgam generally has greater wear resistance
than does composite in patients that have heavy
occlusal function.

Amalgam also may be more appropriate than
composite resin when there is little to no natural
occlusal tooth structure remaining that requires the
restoration to restore most or all of the occlusal
contacts.
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Isolation Factor:

Isolation of the operating field is important for
moisture control, access, and visibility, to protect
the patient from aspirating or ingesting foreign
objects, protecting the pulp in the event of pulpal
exposure, and protecting the  operator
medicolegally.

Operator Ability and Commitment Factors:

the tooth preparation for an amalgam restoration is
very exacting. It requires a specific design with
depths that allow appropriate amalgam thickness
and a precise marginal form. the failure of amalgam
restorations is often related to inappropriate tooth
preparation. However, the insertion and finishing
procedures for amalgam are much easier than for
composite.

Advantages:

1. Ease of use

2. High compressive strength

3. Excellent wear resistance

4. Favorable long-term clinical research results
5. Lower cost than for composite restorations

DisadvantagesS:

The primary disadvantages of amalgam
restorations relate to esthetics and increased tooth
structure removal during tooth preparation.

1. Noninsulating
2. Nonesthetic

3. Less conservative tooth preparation than for
composite restorations (more removal of tooth
structure during tooth preparation)

4. More difficult tooth preparation than for
composite restorations

5. Initial marginal leakage.
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General Clinical Technique for Amalgam
Retorations:
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Initial Clinical Procedure:
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Complete examination, diagnosis, and treatment
planning must be completed before a patient is
scheduled for operative appointments (except in
emergencies).

Local Anesthesia:

Local anesthesia is recommended most operative
procedures.

Profound anesthesia contributes to comfortable and
uninterrupted operation and usually results in a
marked reduction in salivation.

Isolation of the Operating Site:

Isolation for amalgam restorations may be
accomplished with a rubber dam, cotton rolls, with
or without a retraction cord.

Other Preoperative ConSiderations:

Preoperative assessment of the occlusion should be
made. this step should occur before rubber dam
placement.

A wedge placed preoperatively in the gingival
embrasure is useful when restoring a proximal
surface. This step causes slight separation of the
operated tooth from the adjacent tooth and may
help protect the adjacent proximal surface, the
rubber dam, and the interdental papilla.

General Concept Guiding Preparation for
Amalgam ReStorations:
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For an amalgam restoration to be successful,
numerous steps must be accomplished correctly.
After an accurate diagnosis is made, the dentist
must create a tooth preparation that not only
removes the defect (e.g., caries lesion, old
restorative material, malformed structure) but also
leaves remaining tooth structure as strong as
possible by leaving as much dentin support as
possible.

Tooth preparation that conserves tooth structure is
strongly recommended because it limits pulpal
irritation and preserves the integrity of both the
tooth and the subsequent restoration.
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General Concept Guiding Restorations with
Amalgam:
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After tooth preparation, the tooth must be readied
for the insertion of amalgam. Disinfectants may be
used, but are not considered essential.

However, it is highly recommended that a dentin

desensitizer (current commercial formulations
contain 5% glutaraldehyde and 35% 2-
hydroxyethyl methacrylate [HEMA] and water) be
placed on the prepared dentin per manufacturer’s
instructions.

Matrix:

A matrix primarily is used when a proximal surface
is to be restored.

the objectives of a matrix are to provide proper
contact, provide proper contour, confine the
restorative material, and reduce the amount of
excess material.

For a matrix to be effective, it should be easy to
apply and remove, extend below the gingival
margin enough that it can be engaged by a wedge,
extend above the adjacent marginal ridge height so
as to allow for proper condensation, and resist
deformation during material insertion.

Matrix Placement

The primary function of the matrix is to enable
proper restoration of anatomic contours and contact
areas. The qualities of a good matrix include (1)
rigidity, (2) establishment of proper anatomic
contour, (3) restoration of correct proximal contact
relationships, (4) prevention of gingival excess, (5)
convenient application, and (6) ease of removal.

Universal Matrix:

The universal matrix system (designed by B.R.
Tolemire) is ideally indicated when three surfaces
(i.e., mesial, occlusal, distal) of a posterior tooth
have been prepared.
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This system is also commonly used for the two-
surface Class II restoration.

The retainer is separated easily from the band to
expedite removal of the matrix system from the
tooth. Matrix bands of various occlusogingival
widths are available. A small Tolemire retainer is
available for use with the primary dentition.

The universal matrix band itself does not meet all
the requirements of an ideal matrix band. The
conventional, flat universal matrix band must be
shaped (i.e., burnished) to reproduce natural
anatomic contour and resultant proximal contact.
Uncontoured bands are available in two
thicknesses, 0.05 mm and 0.038 mm.

Precontoured bands for the universal retainer are
commercially available and need little or no
adjustment before being placed in the retainer or
after being positioned around the tooth.
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To prepare the retainer to receive the band, the
larger of the knurled nuts is turned
counterclockwise until the locking vise is
positioned adjacent to the guide channel on the end
of the retainer.

Next, while holding the large nut, the dentist turns
the smaller knurled nut counterclockwise until the
pointed spindle is free of the slot in the locking
vise.

The matrix band is folded end to end, forming a
loop .
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When the band is folded, the gingival edge has a
smaller circumference as compared with the
occlusal edge so as to accommodate the difference
in tooth circumferences at the gingival and, the
more occlusal, contact levels.

The band is positioned in the retainer so that the
slotted side of the retainer is directed gingivally to
permit easy subsequent separation (in an occlusal
direction) of the retainer from the band after the
restoration has been inserted.

This is accomplished by placing the occlusal edge
of the band in the correct guide channel (i.e., right,
left, or parallel to the long axis of the retainer),
depending on the location of the tooth.

The two ends of the band are placed in the slot of
the locking vise so that the ends are aligned with
the edge of the vice, and the smaller of the knurled
nuts is turned clockwise to tighten the pointed
spindle against the band within the locking vice.
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If proximal wedges were used during tooth
preparation, the wedges are removed at this point
and the matrix band is fitted around the tooth
(allowing the gingival edge of the band to be
positioned at least 1 mm apical to the gingival
margin).

After the matrix contour and extension are
evaluated, a wedge is placed in the gingival
embrasure(s) from the lingual or facial embrasure
(whichever is larger), slightly gingival to the
gingival margin and wedge the band tightly against
the tooth and margin.

the gingival wedge should be tight enough to
prevent any possibility of an overhang of amalgam
in at least the middle two thirds of the gingival
margin.
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Occasionally, double wedging is permitted (if
access allows), securing the matrix when the
proximal box is wide faciolingually. Double
wedging refers to using two wedges: one from the
lingual embrasure and one from the facial
embrasure.

Mixing (Triturating) the Amalgam:

Because of its superior clinical performance, high-
copper amalgam is recommended.
Preproportioned, disposable capsules are available
in sizes ranging from 400 to 800 mg. Some
precapsulated brands require activation of the
capsules before trituration.

the speed and time of trituration are factors that
impact the setting reaction of the material.

Insertion of the Amalgam:

An amalgam carrier is used to transfer amalgam to
the tooth preparation. Increments extruded from the
carrier should be smaller for a small preparation,
particularly during the initial insertion.

A flat-faced, circular or elliptic condenser may be
used to condense amalgam in the deeper areas of
the preparation.
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The principal objectives during the insertion of
amalgam are to condense the amalgam mass and to
adapt it to the preparation walls and the matrix
(when used).

Thorough condensation is essential to produce a
restoration free of voids, and helps to reduce
marginal leakage.

Optimal condensation is necessary to minimize the
mercury content in the restoration, which decreases
corrosion and enhances restoration strength and
marginal integrity.

Each portion must be thoroughly condensed prior
to placement of the next increment. Each
condensed increment should fill only one third to
one half the preparation depth. Each condensing
stroke should overlap the previous condensing
stroke to ensure that the entire mass is well
condensed.

Lateral condensation (facially, lingually, and
proximally directed condensation) is important in
the proximal box portions of preparations to ensure
confluence of the amalgam with the margins, the
elimination of voids, and an adequate proximal
contact.

Generally, smaller amalgam condensers are used
first, which allows the amalgam to be properly
condensed into the internal line angles and
secondary retention features. Subsequently, larger
condensers are used.

Amalgam preparations should be somewhat
overfilled to ensure adequate condensation on the
occlusal surface.

The condensation of a mix should be completed
within the time specified by the manufacturer
(usually 2.5 to 3.5 minutes). Otherwise
crystallization of the unused portion will be too
advanced to react properly with the condensed
portion. the mix should be discarded if it becomes
dry, and another mix quickly made to continue the
insertion.
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Precarve BurniShing

To ensure that the marginal amalgam is well
condensed before carving, the overpacked
amalgam should be burnished immediately with a
large burnisher, using heavy strokes mesiodistally
and faciolingually, a procedure referred to as
precarve burnishing.

Precarve burnishing is useful to finalize the
condensation, remove excess mercury-rich
amalgam, and initiate the carving process. To
maximize its effectiveness, the burnisher head
should be large enough that in the final strokes it
contacts the cusp slopes but not the preparation
margins. Precarve burnishing produces denser
amalgam at the margins of the occlusal
preparations restored with high-copper amalgam
alloys and initiates contouring of the restoration.

Carving the Amalgam:

the following discussion of carving (and shaping)
of amalgam assumes the use of sharp carving
instruments.

The amalgam material selected for the restoration
has a specific setting time. After precarve
burnishing has been accomplished, the remainder
of the accessible restoration must be contoured to
achieve proper form and, as a result, function. The
insertion (condensation) and carving of the
material must occur before the material has
hardened so much that it becomes uncarvable.

Occlusal Area:

A discoid—cleoid instrument may be used to carve
the occlusal surface of an amalgam restoration. The
rounded end (discoid) is positioned on the
unprepared enamel adjacent to the amalgam
margin and pulled parallel to the margin.
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this removes any excess at the margin while not
allowing the marginal amalgam to be carved below
the preparation margins.

the pointed end (cleoid) of the instrument may be
used to define the primary grooves, fossae, and
cuspal inclines.

the reproduction of grooves and fossae is necessary
to provide appropriate mastication and sluiceways
for the escape of food from the occlusal table. The
mesial and distal fossae are carved to be inferior to
the marginal ridge height, helping limit the
potential for food to be wedged into the occlusal
embrasure.

Having rounded and relatively shallow occlusal
anatomy also helps achieve a 90-degree amalgam
margin on the occlusal surface and to ensure
adequate occlusogingival dimension of the final
amalgam restoration for strength.

For multiple surface restorations (which require
use of a matrix), the initial carving of the occlusal
surface should be rapid, concentrating primarily on
the marginal ridge height and occlusal embrasure
areas. Occlusal embrasure areas are developed with
a thin explorer tip or carving instrument by
mirroring the contours of the adjacent tooth.

The explorer tip is pulled along the inside of the
matrix band, creating the occlusal embrasure form.
When viewed from the facial or lingual direction,
the embrasure form created should be identical to
that of the adjacent tooth, assuming that the
adjacent tooth has appropriate contour.
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If both these areas are developed properly, the
potential for fracture of the marginal ridge area of
the restoration while checking the occlusion is
significantly reduced.

Facial and Lingual Area:

Most facial and lingual areas are accessible and
may be carved directly. the side of an explorer tine
may be very effective in creating correct contours
when the amalgam is early in its setting reaction.

A Hollenbeck carver or base of the amalgam knife
(scaler 34/35) is also useful for carving these areas.
With regard to the cervical areas, it is important to
remove any excess and develop the proper contour
of the restoration, which is usually convex.

The convexity is developed by using the occlusal
and gingival unprepared tooth structure as guides
for initiating the carving.

The marginal areas are blended together, resulting
in the desired convexity and providing a
physiologic contour that promotes the health of
adjacent gingival tissue.
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Proximal EmbraSure Area:

After removal of the matrix, the amalgam knife (or
scaler 34/35) is an excellent instrument for
removing proximal excess and developing
proximal contours and embrasures.
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the knife is positioned below the gingival margin
and drawn occlusally to carefully shave of excess,
to refine the proximal contour (below the contact)
and the gingival embrasure form. The sharp tip of
the knife also is beneficial in developing the facial
and lingual embrasure forms.

the proximal portion of the carved amalgam is
evaluated by visual assessment) and placement of
very thin dental floss through the contact area.

Postcarve Burnishing:

Some operators prefer to postcarve burnish the
amalgam surface by using a small burnisher.
Postcarve burnishing is done by lightly rubbing the
carved surface with a burnisher of suitable size and
shape to improve smoothness and produce a satin
(not shiny) appearance. The surface should not be
rubbed hard enough to produce grooves in the
amalgam.

Postcarve burnishing may improve the marginal
integrity of low- and high-copper amalgams and
may improve the smoothness of the restoration.
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Evaluation of Occlusal Contact Area on the
Restoration:

After completion of the carving and the removal of
the rubber dam, the occlusal contacts on the
restoration must be evaluated.

A piece of articulating paper is placed over the
restoration and adjacent teeth, and the patient is
instructed to close gently into occlusion.

It is essential that the teeth be completely dry for
proper marking with articulating paper.

The patient is advised not to bite firmly because of
the danger of fracturing the restoration, which is
weak at this stage.

After the patient has reopened the mouth and the
articulating paper is removed, the following two
features of the occlusal relationship suggest that the
restoration is high:

(1) Cusp tips of adjacent teeth are not in occlusal
contact when it is known from the preoperative
occlusal assessment that they should be
touching.

(2) an opposing cusp prematurely occludes with the
new restoration.

Contact areas on the amalgam should be assessed
by the color imparted by the articulating paper.
Deeply colored areas (heavy contacts) and those
with light-colored centers are reduced until all
markings are uniformly of a light hue, and contacts
are noted on adjacent teeth.
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Heavy occlusal contacts are commonly referred to
as “prematurities” or “high spots.”

Finally, the patient should be cautioned to protect
the newly condensed restoration by not using it to
chew firm food for 24 hours.

Finishing and Polishing of the Amalgam:

Most amalgams do not require further finishing and
polishing. These procedures are occasionally
necessary, however, to (1) refine the anatomy,
contours, and marginal integrity; and (2) refine the
surface texture of the restoration.

Additional finishing and polishing procedures for
amalgam restorations are not attempted within 24
hours of insertion because crystallization of the
restoration is incomplete.

An amalgam restoration is less prone to tarnish and
corrosion if a smooth, homogeneous surface is
achieved.

The finishing procedure may be initiated by use of
a green carborundum or white alumina stone.

The green stone is more abrasive than the white
stone; the tip of either stone may be blunted on a
diamond wheel before use.

During the surfacing of amalgam, the stone’s long
axis is held at a 90-degree angle to the margins.
Reduction of any occlusal contact should be
avoided.

After the stone is used, the margins should be
reevaluated with the tine of an explorer and any
additional discrepancies removed.
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The long axis of the bur or stone should be at a ~45-
degree angle to the margin to allow the unprepared
tooth structure to guide the bur and prevent
unnecessary removal of amalgam.

the finishing bur should remove the minor
scratches that resulted from use of the green or
white stone. Often, however, these scratches can be
removed only with the use of rubber abrasive
points.

the polishing procedure is initiated by using a
coarse, rubber abrasive point at low speed and air-
water spray to produce an amalgam surface with a
smooth, satin appearance.
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If the amalgam surface does not exhibit this
appearance after only a few seconds of polishing,
the surface was too rough at the start. In this
instance, resurfacing with a finishing bur is
necessary, followed by the coarse, rubber abrasive
point to develop the satiny appearance.

After the area is washed free of abrasive particles
and dried, a high polish may be imparted to the
restoration with a series of medium grit and fine-
grit abrasive points.
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Using these points in sequence, from coarse to fine,
produces an amalgam surface with a brilliant luster.

Finishing and polishing of older, existing
restorations may be performed to improve their
contour, margins, surface, or anatomy, when
indicated.

These procedures should not leave the restoration
undercontoured and should not alter the carefully
designed occlusal contacts.

The tip of an explorer should pass from the tooth
surface to the restoration surface (and vice versa),
without jumping or catching.

Repairing an Amalgam ReStoration:

If an amalgam restoration fractures during
insertion, generally all of the inserted amalgam
must be removed and new amalgam condensed.

If a small portion of amalgam fractures during
insertion and the amalgam is still carvable, it may
be possible to apply and condense newly triturated
amalgam to repair the affected area.
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If a small void in the amalgam is discovered after
the matrix is removed, for example, and if the
amalgam is still carvable and the area is accessible,
any poorly condensed amalgam in the void should
be removed with an explorer or other instrument,
and the void repaired with newly triturated
amalgam.

If a repair needs to be made to set, uncarvable
amalgam, the defective area may be re-prepared as
if it were a small restoration.
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