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Class I1 Amalgam Restorations Involving Only One
Proximal Surface
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INITIAL TOOTH PREPARATION:

Occlusal Outline Form (Occlusal Step):

The occlusal outline form of a Class II tooth
preparation for amalgam is similar to that for a
Class I tooth preparation.

Entering the pit nearest the involved proximal.

surface allows the other pit not to be included if it
is sound.

the long axis of the bur and the long axis of the
tooth crown should remain parallel during the
cutting procedures.

While maintaining the same depth and bur
orientation, the bur is moved to extend the outline
to include the central fissure and the opposite pit, if
necessary.

For the very conservative preparation, the isthmus
width should be as narrow as possible, preferably
no wider than one-quarter the intercuspal distance.
Ideally, it should be the width of the No. 245 bur.
Narrow restorations provide a greater length of
clinical service.

The uninvolved pit area provides a dovetail
retention form, which may prevent displacement of
the completed restoration.
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The dovetail feature is not required in the occlusal
step of a single proximal surface preparation,
unless a fissure emanating from an occlusal pit
indicates it.

Without a dovetail, however, the occlusal step
should not be in a straight direction, which may
reduce the retention form.

This type of retention form also is provided by any
extension of the central fissure preparation that is
not in a straight direction from pit to pit.
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Before extending into the involved proximal
marginal ridge, the final locations of the facial and
lingual walls of the proximal-box are visualized.
This action prevents overextension of the occlusal
outline form (i.e., occlusal step) where it joins the
proximal outline form (i.e., proximal box).

The extension into the mesiofacial cusp is limited
to that amount required to permit a 90-degree
mesiofacial margin which is indicated when using
amalgam.

Lingually, the reverse curve usually is minimal (if
necessary at all) because the embrasure form is
larger.
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While maintaining the established pulpal depth and
with the bur parallel to the long axis of the tooth
crown, the preparation is extended proximally,
stopping approximately 0.8 mm short of cutting
through the marginal ridge into the contact area.
The occlusal step in this region is made slightly
wider faciolingually than in the Class I preparation
because additional width is necessary for the
proximal box.

Proximal QOutline Form (Proximal Box):

The desired final location of the facial and lingual
walls of the proximal box or the proximal outline
form relative to the contact area is visualized.

The objectives for the extension of the proximal
margins are as follows:

e Include all caries, defects, or
restorative material

e C(Create 90-degree cavosurface margins.-(i.e.,
butt-joint margins)

e Establish (ideally) not more than 0.5 mm
clearance with the adjacent proximal surface

facially, lingually, and gingivally.

existing

The initial procedure in preparing the outline form
of the proximal box is the isolation of the proximal
enamel by the proximal ditch cut. While
maintaining the same orientation of the bur, it is
positioned over the DEJ in the pulpal floor. next to
the remaining mesial marginal ridge.

The end of the bur is allowed to cut a ditch
gingivally along the exposed DEJ, two-thirds at the
expense of enamel and one-third at the expenise of
dentin.

The 0.8-mm diameter bur end cuts approximately
0.5 to 0.6 mm into enamel and-0.2 to 0.3 mm- into
dentin. Pressure is directed gingivally and lightly
toward the proximal surface to keep, the bur against
the proximal enamel, while the bur is’ moved
facially and lingually along the DEJ.
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The ditch is extended gingivally just beyond the
caries or the proximal contact, whichever is greater.
Axial wall dentinal depths will vary based on the
gingival extension of the preparation.

The harder enamel acts to guide the bur, creating
an axial wall that follows the faciolingual contour
of the proximal surface and the DEJ.

It is necessary to visualize the completed proximal
facial and lingual margins as right-angle
projections of the facial and lingual limits of the
ditch to establish the proper faciolingual ditch
extension.

Axial wall \
dentinal depths: :
crown, 0.5-0.6 mm s
root, 0.75-0.8 mm = . _-‘I a
__Jt b
Ll C

When preparing a tooth with-a small lesion, these
margins should clear the adjacent tooth by only 0.2
to 0.3 mm.

A guide for the gingival extension is the
visualization that the finished gingival margin will
be only slightly gingival to the gingival limit of the
ditch. This gingival margin  should--clear the
adjacent tooth by only 0.5 mm in a small tooth
preparation.

- Facial
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The location of the final proximal margins (i.e.,
facial, lingual, gingival) should be established with
hand instruments (i.e., chisels, hatchets, trimmers)
in conservative proximal box preparations.
Otherwise, these margins may be overextended to
achieve 90-degree cavosurface margins with the
No. 245 bur.

Extending gingival margins into the gingival sulcus
should be avoided, where possible, because
subgingival margins are more difficult to restore
and may be a contributing factor to periodontal
disease.

The depth of the axial dentinal wall should be
adjusted to approximately 0.5 mm if retention
grooves are deemed necessary. This will allow the
grooves to be prepared into the axiolingual and
axiofacial line angles without undermining the
proximal enamel.

The proximal ditch cut may diverge gingivally to
ensure that the faciolingual” dimension at the
gingival aspect is greater. than at the occlusal
aspect.

Occasionally, it is permissible not to extend the
outline of the proximal box facially or lingually
beyond the proximal contact to conserve the tooth
structure.

The proximal extensions are completed when two
cuts, one starting at the facial limit of the proximal
ditch and the other starting at the lingual limit,
extending toward and perpendicular to the
proximal surface (until the bur is nearly through
enamel at the contact level), are made.

The side of the bur may emerge slightly through the
surface at the level of the gingival floor; this
weakens the remaining enamel by which the
isolated portion is held.
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the remaining wall of enamel often breaks away
during cutting, especially when high speed is used.
At such times, if additional use of the bur is
indicated, a matrix band may be used around the

adjacent tooth to prevent marring its proximal

surface.

The isolated enamel, if still in place, may be i

fractured with a spoon excavator or by additional
movement of the bur.

A round toothpick wedge is preferred unless a deep
gingival extension is anticipated.

A triangular (i.e., anatomic)
wedge is more appropriate for
deep gingival extensions
because the greatest cross-
sectional dimension of the
wedge is at its base; as the
gingival wall is cut, the bur’s :
end corner may shave the @
wedge slightly T
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With the enamel hatchet, the bin-angle chisel, or
both, the dentist cleaves away any remaining
undermined proximal enamel, establishing the
mesiolingual and

proper direction to the
mesiofacial walls.

Cunalall (g clegal€ eyl 31 Canle Gl e 3Y) aladnly
cona oladl Gawyyy il D) clud G o
e sl A g dladl) dpsl) (il jaall

Proximal margins having cavosurface angles.of 90
degrees are desired.

Cavosurface angles of 90 degrees ensure that no
undermined enamel rods remain on the proximal
margins and that the maximal edge strength of
amalgam is maintained.

The cutting edge of the instrument should not be
aggressively forced against; the gingival wall
because this can cause a craze line (i.e:, fracture)
that extends gingivally in enamel, perhaps to the
cervical line.

If hand instruments were not used to remove the
remaining spurs of enamel, the proximal margins
would have undermined enamel.

To create 90-degree facial and lingual proximal
margins with the No. 245 bur, the proximal
margins would have to. be . significantly
overextended.

The weakened enamel along the gingival wall is
removed by using the enamel hatchet in a scraping
motion.

When the isolation of the proximal enamel has been
executed properly, the proximal box can be
completed easily with hand-cutting instruments.
Otherwise, more cutting with rotary instruments
may be indicated.
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The primary resistance form is provided by:

(1) the pulpal and gingival walls being relatively
level and perpendicular to forces directed with the
long axis of the tooth;

(2) restricting the extension of the walls to allow
strong cusps and ridge areas to remain with
sufficient dentin support, at the same time
establishing the peripheral seat;

(3) restricting the occlusal outline form (where
possible) to areas receiving minimal- occlusal
contact;

(4) the reverse curve optimizing the strength of the
amalgam and tooth structure ‘at the junction of the
occlusal step and proximal box;

(5) slightly rounding the internal line angles to
reduce stress concentration in the tooth structure
(automatically created by bur design except for the
axiopulpal line angle);

(6) providing enough thickness of the restorative
material to prevent its fracture from the forces of
mastication.

The primary retention form is provided by:

The occlusal convergence of the facial and lingual
walls and by the dovetail desigh of the occlusal
step, if present.

FINAL TOOTH PREPARATION:

Removal of Any Remaining Defective Enamel
and Infected Carious Dentin:

Removing enamel pit-and-fissure remnants and
infected dentin on the pulpal wall in Class II
preparations is accomplished in the same manner
as in the Class I preparation.

After completion of the minimal gingival extension
(gingivoaxial line angle is in sound dentin), a
remnant of the enamel portion of a carious lesion
may remain on the gingival floor (wall), seen in the
form of a decalcified (i.e., white, chalky) or faulty
area bordering the margin.
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This situation dictates extending a part or all of the
gingival floor gingivally to place it in sound tooth
structure.

Extension of the entire gingival wall to include a
large caries lesion may place the gingival margin
so deep that proper matrix application and wedging
become extremely difficult to do.

A partial extension of a facial or lingual wall is
permissible if

(1) the entire wall is not weakened,
(2) the extension remains accessible and visible,

(3) sufficient gingival seats remain to support the
restoration,

(4) a butt-joint fit at the amalgam—enamel margin
(90-degree amalgam angle and 90-degree
cavosurface angle) is possible.
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Secondary Resistance and Retention Forms:

sy i dadiall ) daglad) sl

Secondary resistance form in final tooth
preparation involves resistance of the remaining
tooth structure against fracture from oblique forces
and resistance of restorative material against
fracture.

Restricting extensions of external walls provides
the former; the latter is enhanced by using the
gingival margin trimmer or a bur to round the
axiopulpal line angle, increasing the bulk of and
decreasing the stress concentration within the
restorative material.
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The use of retention grooves in proximal boxes is
controversial. It has been reported that proximal
retention grooves in the axiofacial and axiolingual
line angles may increase the fracture resistance and
significantly strengthen the isthmus of a Class II
amalgam restoration and that these grooves are
significantly superior to the axiogingival grooves
in increasing the restoration’s fracture strength.

Other investigators have suggested, however, that
retention grooves located occlusal to the-axiopulpal
line angle provide more resistance than do
conventional grooves.

It also has been reported that with high-copper
amalgams, proximal retention grooves are
unnecessary in preparations that include dovetails.

The use of retention grooves is recommended,
however, in tooth preparations with- extensive
proximal boxes.

Ideally, the secondary reténtion forms for the
occlusal and proximal portions of the preparation
should be independent of each other.

The occlusal convergence of the facial and lingual
walls and the dovetail design (if needed) provide.a
sufficient retention form to the occlusal portion of
the tooth preparation.

To enhance the retention form of the proximal
portion, proximal grooves may be indicated to
counter proximal displacement.

Evidence suggests, however, that retentive grooves
may not be needed in conservative, narrow
proximal boxes.
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No. 169 L or No. % round bur is used with air
coolant (to improve visualization) and reduced
speed (to improve tactile “feel” and control) to
prepare a retention groove. The bur is placed in the
properly positioned axiolingual line angle and
directed (i.e., translated) to bisect the angle
approximately parallel to the DEJ.

DEJ

DEJ

View
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D_S mm depth of translation of
tip of 169L bur (0.5 mm diam.)
at gingival floor level

Jl '| from DE.

Translation
'H._‘_‘_—'_‘_‘_,..-'

direction

If lock is to fade out at occlusal
DE., (g, bur is tilted at

start of cutting to clear
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This positions the retention groove 0.2 mm inside
the DEJ, maintaining the enamel support.

The bur is tilted to allow cutting to the depth of the
diameter of the end of the bur at the point angle and
to permit the groove to diminish in depth
occlusally, terminating at the axio-linguo-pulpal
point angle.

The facial groove in the axiofacial line angle is
accomplished in a similar manner.

When the axiofacial and axiolingual line angles are
less than 2 mm in length, the tilt of the bur is
reduced slightly so that the proximal grooves are
extended occlusally to disappear midway between
the DEJ and the enamel margin.

The four characteristics or determinants of

proximal grooves are:

(1) position: refers to 'the axiofacial and
axiolingual line angles of initial- tooth
preparation (0.5 mm axial to the DEJ)

The retention grooves should be placed 0.2 mm
inside the DEJ, regardless of the depth of the axial
walls and axial line angles.

(2) translation: refers to the direction of movement
of the axis of the bur.

(3) depth: refers to the extent of translation (i.e., 0.5
mm at the gingival floor level).

(4) occlusogingival orientation: is considered when
using the No. 169 L bur and refers to the tilt of the
bur.

When using the No. % bur to cut the proximal
groove, the rotating bur is carried into-the axio-
linguo-gingival (or axio-facio-gingival) point
angle, then moved parallel to the DEJ to the depth
of the diameter of the bur. It is then drawn
occlusally along the axiolingual (or axiofacial) line
angle, allowing the groove to become shallower
and to terminate at the axio-linguo-pulpal (or axio-
facio-pulpal) point angle (or more occlusally if the
line angles are <2 mm in length).
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Finishing the External Walls:

The preparation walls and margins should not have
unsupported enamel and marginal irregularities.
No occlusal cavosurface bevel is indicated in the
tooth preparation for amalgam.

Ideally, a 90-degree cavosurface angle (maximum
of 100 degrees) should be present at the proximal
margin.

The occlusal line angle may be 90 to 100 degrees
or greater. This angle aids in ebtaining a marginal
amalgam angle of 90 degrees (280 degrees).

The mesial gingival margin trimmer (13-85-10-14,
R and L) is used to establish a slight cavosurface
bevel at the gingival margin (6 centigrades [or 20
degrees] declination gingivally) if it is in enamel.

The bevel is angled no more than necessary .to
ensure that full-length enamel rods form the
gingival margin and that it 'is no wider than the
enamel.

When the gingival margin is positioned gingival to
the cementoenamel junction (CEJ) on the tooth
root, the bevel is not indicated.

When beveling the gingival-margin. on the distal
surface, the distal gingival margin trimmer (13-95-
10-14, R and L) is used.

Alternatively, the side of an explorer tine may be
used to remove any friable enamel at the gingival
margin. The tine is placed in the gingival
embrasure apical to the gingival margin. With
some pressure against the prepared tooth, the tine
is moved occlusally across the gingival margin to
“trim” the margin by removing enamel that is not
supported.
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VARIATIONS OF PROXIMAL SURFACE
TOOTH PREPARATIONS:

Mandibular First Premolar:

When preparing the occlusal portion, the bur is
tilted slightly lingually to establish the correct
pulpal wall direction.

the mandibular first premolar presents a variety of
occlusal patterns, most of which exhibit a large
transverse ridge of enamel. Often, such a ridge has
no connecting fissure between:the mesial and distal
pits, dictating a Class II preparation with an outline
form that does not extend to, or across; the ridge.

If the opposite pit or proximal surface is faulty, it is
restored with a separate restoration.

For a preparation that does not cross-the transverse
ridge, the proximal box is prepared before the
occlusal portion to prevent removing-the -tooth
structure that will form the isthmus between the
occlusal dovetail and the proximal box.
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Maxillary First Molar:

When mesial and distal proximal surface amalgam
restorations are indicated on the maxillary first
molar that has an unaffected oblique
ridge, separate two-surface tooth
preparations are indicated (rather than a
mesiooccluso-distal preparation) because
the strength of the tooth crown is
significantly greater when the oblique
ridge is intact.

The mesio-occlusal tooth preparation is
generally uncomplicated.

Occasionally, extension through the ridge and into
the distal pit is necessary because of the extent of
caries. The outline of this occlusolingual pit-and-
fissure portion is similar to that of the Class I
occlusolingual preparation.

When the occlusal fissure extends into the facial
cusp ridge and cannot be removed by
enameloplasty, the defect should be eliminated by
extension of the tooth preparation

Occasionally, this can be ‘accomplished by

tilting the bur to create an . occlusal
divergence of the facial wall while
maintaining the dentin support of the ridge.
If this fault cannot be eliminated without
extending the margin to the height of the
cusp ridge or undermining the enamel
margin, the preparation should be extended
facially through the ridge.

The pulpal wall of this facial extension may have
remaining enamel, but a depth of 1.5 to 2 mm is
necessary to provide sufficient bulk of material for
adequate strength.
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Class II Amalgam Restorations
Involving Both Proximal Surfaces
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