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Natural enamel and dentin are still the best “dental
materials” in existence; therefore, minimally invasive
procedures that conserve a greater part of the natur-

al, healthy tooth structure must be considered desirable. Min-
imally invasive procedures are beneficial from a patient’s
standpoint as well. There is less discomfort and less need for
local anesthesia. There is also a real prospect that the repaired
natural tooth will last a lifetime. The replacement of amalgam
restorations leads to larger restorations that have shorter life-
spans, and the replacement procedures themselves may cause
damage to adjacent healthy teeth.

In many parts of the world, restorative dentistry has been
called conservative dentistry. It has hardly been conservative of
tooth structures, however, as traditional methods have been
highly invasive and have required the removal of otherwise
healthy enamel and dentin.

Fortunately, the current era of dentistry has brought with it
new materials, techniques and instruments that make conser-
vative dentistry practical and ultraconservative dentistry a real-
ity. Adhesive restorations eliminate the need for more exten-
sive retentive preparations. Enamel-like composites (both
hybrid and flowable) offer long-lasting tooth structure replace-
ment with minimum requirements for bulk. Early detection
and ultraconservative restoration prevent secondary caries.
New instruments such as microabrasion devices and fissuroto-
my burs offer the dentist techniques that permit minimal
preparation and maximum patient acceptance.

Early Detection and Treatment
Over the past several decades, there has been a major

change in the pattern of dental decay due largely to the
increased education of the public and more frequent preven-
tive care by dentists. Consequently, caries incidence is lower
and cavities are smaller, particularly among the younger age
groups.

While this change represents great progress for the dental
profession, it has resulted in some new questions being raised:
1. How can the practitioner effectively diagnose these much

smaller lesions in the teeth?

2. Should these smaller lesions be left to grow larger for easier
diagnosis and access or should they be intercepted while
they are still small?
Minute lesions may be quite difficult to diagnose with tra-

ditionally accepted techniques. The shape of pit and fissure
lesions tends to mask the defect when the dentist is using an
explorer, as the narrow occlusal opening prevents the entry of
the instrument into the lesion. Histologic cross-section has
confirmed a ratio of 1:4 (25%) accuracy in diagnosing decay
underlying the occlusal surface using the traditional explorer
method.1

Radiographs can detect caries when none are observed clin-
ically, but all too often there are caries present in the tooth that
the radiograph will not reveal (Fig. 1). This problem is known
as hidden caries.2-4

The dilemma of diagnosing these small carious lesions at an
early stage is a very real problem that cannot easily be solved
by existing diagnostic techniques.5-7 Further complicating this
dilemma is the aggressive use of fluoride in fluoridated com-
munities. The surface-hardening effect of fluoride on the
enamel makes the tooth surface more impenetrable to explo-
ration, thus masking the carious activity occurring just below
the surface and along the dentino-enamel junction (DEJ).

The dentist is faced with having to watch and wait for early
caries to become bigger and destroy more healthy tooth struc-
ture, or to aggressively eliminate these early lesions and restore
the cavities with ultraconservative restorations.

The practice of sealing pits and fissures has enjoyed wide-
spread acceptance.8-10 There has been continued concern,
however, about the placement of sealants over undiagnosed
caries. Since it is often difficult to determine caries activity in
fissures, an exploratory technique or excisional biopsy offers the
best diagnostic and conservative technique for the maximum
retention of healthy tooth structure combined with the certain
removal of all decay. The excisional bur remodels the anatomy
of the fissure, facilitating the access, acid etching and bonding
of the composite resin into the cavity preparation.11

If this procedure can be accomplished with minimal
patient discomfort and without anesthetic, patient acceptance
will be high and the dentist’s conservative goals attained.
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Ultraconservative Preparation
The goals of ultraconservative

preparation are to:
• recontour the fissure and pit anato-

my for access and visibility
• explore the cavity to ensure no decay

remains
• remove caries ultraconservatively

(but completely).
The practitioner has several choices

of ultraconservative treatment approaches.

Small Round Burs
While these familiar burs provide

conservative preparation and good
explorer access, they are slow and ineffi-
cient in cutting through enamel. Local
anesthetic is often required and the
shape of the preparation will leave
undercut enamel. However, their use
requires no learning curve.

Air Abrasion
In recent years, many dentists have

begun working with air abrasion tech-
nology for the preparation of cavities.
Air abrasion allows conservative
removal of tooth structure and good
explorer access into the preparation
with minimal local anesthetic. There is,
however, a learning curve associated
with these devices in terms of direction,
cutting depth and focus of spray since,
unlike burs, there is no tactile feedback
during the preparation process. Most air
abrasion procedures are rather messy as
the excess abrasive tends to spread
around the operatory. The equipment
may be expensive.

Excisional Biopsy Burs
These burs are fast-cutting, conserv-

ative and inexpensive, and are specifical-
ly designed for recontouring the fissures
and accessing decay with minimal
enamel removal (Fig. 2). These instru-
ments are familiar to every dentist. In
most cases, no anesthetic is required
during the entire procedure. Fissuroto-
my burs are limited to pits, fissures and
grooves.

The Fissurotomy System
The fissurotomy bur is a new

approach to ultraconservative dental
treatment. The shape and size of the bur
are designed specifically for the purpose

Figure 1: Carious lesion not visible on
radiography but seen on cross-section of the
tooth.

Figure 2: Fissurotomy cutting bur (left) and
two polishing burs.

Figure 3: Traditional 330 bur (left) and
anatomically designed fissurotomy bur
(right).

Figure 4: Fissurotomy bur accessing the
fissures.

Figure 5: Final preparation, tapered walls,
ending just inside the DEJ (cross-section).

Figure 6: Etching the preparation.

of treating pit and fissure lesions. The
head length is 2.5 mm, allowing the
dentist to control the bur tip to cut just
below the DEJ and no further. The
tapered shape of the bur allows the cut-
ting tip to encounter very few dentinal
tubules, and has been designed to mini-
mize heat build-up and vibration. Since
the use of the fissurotomy bur is restrict-
ed to enamel, patient discomfort is min-
imized and the need for local anesthetic
eliminated. The design of the fissuroto-
my bur allows for less invasion than a
regular 330 bur (Fig. 3). Traditional
cutting burs remove far more enamel at
any depth of cut and are designed to
access caries that has progressed well
beyond the DEJ.

The cavity preparation must be
matched with suitable restorative mate-
rials. The closest direct material to
enamel is composite resin. Since the
typical fissurotomy preparation is very
narrow, long and irregularly deep, it is
important that the restorative material
flow easily into all the nooks and cran-
nies. The dental material of choice is a
flowable composite. While hybrid com-
posites are stronger and more wear-
resistant, it may be difficult to ensure
their penetration into the intricate
geometry of the narrow preparation to
eliminate all the bubbles and gaps.
Packable composites are even more
technique sensitive in very small
cavities.
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The Fissurotomy Kit (SS White,
Lakewood, NJ) includes Heliomolar
Flow (Ivoclar North America, Amherst,
NY), a well-established flowable micro-
fill. This composite flows readily into all
the crevices of the prepared tooth and
adapts to any existing adhesive-bonded
internal anatomy. It is also easy to polish.

The Ultraconservative Technique
1. Probe all pit and fissure areas. While

there may be no apparent decay, the
fissures will be somewhat “sticky” to
the explorer. Use the fissurotomy bur
to perform an excisional biopsy of all
the carious and suspect fissure areas
(Fig. 4). Explore the fissures for decay
with the bur and contour the sur-
rounding enamel to a gentle taper.

2. Complete the tapered preparation to
just within the DEJ (Fig. 5). If the
caries are shallower, there is no need to
go as far as the DEJ. If there is any sus-
picious dentin or enamel, apply caries
detector to the preparation, then wash
away after 10 seconds. Any dentin that
is stained red should be removed.

3. Etch the preparation with 37%
orthophosphoric acid for 15 seconds
(Fig. 6), then rinse thoroughly with
air and water. Leave moist for wet-
bonding adhesion.

4. Apply Excite (Ivoclar North America,
Amherst, NY) to the water-moistened
preparation (Fig. 7) and allow 15 to 20
seconds for hybridization to occur. 

5. Blow off the excess solvent with a one-
second blast of air. Light cure for 10
seconds (Fig. 8).

6. Inject the Heliomolar Flow into the
preparation (Fig. 9). Light cure for 20
to 40 seconds, depending on the
depth of the fissure.

7. Check the occlusion. Reduce and pol-
ish the occlusal surface of the compos-
ite material as required. Note that in
Fig. 10, the ultraconservative width of
the restoration is 1/8 to 1/10 the inter-
cuspal distance, as compared to a con-
ventional small amalgam, which is 1/3
to 1/2 the intercuspal distance.
The fissurotomy technique offers an

innovative bur design and restorative sys-
tem that allow both quick treatment and
patient comfort, using instruments that

are familiar to the dentist and that do not
require an investment in new equipment.

Summary
Ultraconservative dentistry represents

a great step forward for the dentist, the
profession, and especially the patient. It
involves the early detection and complete
elimination of all accessible and non-
accessible carious material from the
tooth. Untreated caries can be extremely
and rapidly destructive. The earliest inter-
ception of decay maintains total dental
health and increases the likelihood of the
restored teeth lasting a lifetime.a
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Figure 7: Application of Excite adhesive. Figure 8: Light curing the adhesive inside the
preparation (note light transmission through
enamel).

Figure 9: Injecting the Heliomolar Flow into
the preparation.

Figure 10: The cured, finished ultraconservative
restoration (note the minimal width of the
restoration).


