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Clinical Decision-Making
for Restoration
Replacement or Repair

To make this decision, the clinician must have a clear understanding of the
objective criteria that determines a defective restoration.

By Howard E. Strassler, DMD

ABSTRACT

The diagnostic decision to repair or replace defective restorations is controversial for many practitioners. To make this decision, the
clinician must have a clear understanding of the objective criteria that determines a defective restoration. Restorations are replaced
due to primary and recurrent caries; poor margins; bulk fracture; tooth fracture; poor esthetics; tooth structure loss due to attrition,
abrasion, abfraction, and/or erosion; and tooth pain/sensitivity. When the decision is made to intervene restoratively, the evidence
supports consideration for localized marginal defects to repair rather than replace the entire restoration. Restoration repair conserves
tooth structure, puts the pulp atless risk, and will provide a treatment outcome that can be as successful as total restoration replace-
ment. This article will outline the diagnostic parameters and criteria for treatment planning replacement amalgam, composite resin,
and glass-ionomer restorations with supporting evidence from a review of the dental literature.

nrestorative dentistry, there
are defined clinical criteria
for the evaluation of direct
and indirect restorations.!
When evaluating restora-
tions, one significant chal-
lenge that a clinician faces
is the assessment of the acceptability
of a restoration. If a restoration is un-
acceptable, then a decision must be
made to either replace or repair that
restoration. Considering that the hard-
tissue examination must also include
diagnosing primary, pit-and-fissure,
and interproximal caries, the task for
treatment planning restorative inter-
ventions can be very daunting.
There has been an increase in oc-
clusal pit-and-fissure caries with a
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concomitant change in its pattern and
progression.>* The diagnosis of pit-
and-fissure occlusal lesions hasbecome
more difficult. This difficulty has led to
an increase in research and develop-
ment for better diagnostic tools for pit-
and-fissure caries detection.”” In these
articles there hasbeen a consensus that
optimal technique should have good di-
agnostic performance, be non-invasive,
allow for a quantification of disease pro-
gression and objective monitoring, and
be easy to carry out at reasonable costs.®
While the correct recognition of sound
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and cavitated surfaces is typically not a
problem, non-cavitated lesions create
a significant challenge. In recent years
digital devices have been introduced as
an adjunct to the clinical examination
to diagnose pit-and-fissure caries.’
The diagnosis of smooth-surface
interproximal carious lesions is also a
clinical challenge. In the anterior re-
gion, the diagnosis can be made with a
combination of visual assessment and
radiography. In the posterior region, in
most cases, adiagnosis of caries lesions
can only be made using radiography.

PRIMARY CARIES (1.) Initial caries. Class V carious lesions. (2.) Initial caries. Class Ill and V carious lesions.

Learning Objectives

+ List the criteria for treatment planning
defective direct and indirect restorations.

* Discuss why deciding to restore pit-
and-fissure occlusal caries lesions can
be difficult.

+ Evaluate the reasons for replacing
amalgam, composite resin, and
glass-ionomer restorations.
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to take the CE quiz.

With radiographs, it is important that
the images are of higher density (dark-
er). Also, radiographs are better at pro-
viding diagnostic information for den-
tin lesions, not enamel lesions.'*'? With
digital radiography, many manufactur-
ers provide software enhancements to
change the contrast and density of the
image, and these changes allow for im-
proved diagnostic decisions.!®!*

When deciding to replace or repair
existing restorations, there is diffi-
culty in achieving consensus among
practitioners. Bader and Shugars ana-
lyzed the extent of agreement to recom-
mended treatment among dentists for
1,187 teeth in 43 patients.” For at least
six general practitioners examining,
the “inter-dentist” reliability in recom-
mending individual teeth for treatment
was moderate. Reliability for treatment
recommendations for unrestored
teeth with no clinically evident caries
was only fair. Surprisingly, reliability
was lowest among these general prac-
titioners when there was an existing




restoration in a tooth. A detailed analy-
sis revealed that for all teeth receiving

at least one recommendation for treat-
ment, only 22% received a unanimous

recommendation. These and other sig-
nificant variations in decision-making

trends for treatment have been well

described in the dental literature.'*'®

Replacement of existing restorations
is responsible for 75% of all operative
dentistry.”® The reasons for place-
ment and replacement of restorations
of direct restorative materials include:
primary caries (Figure 1 and Figure 2);
recurrent caries (Figure 3); poor mar-
gins (Figure 4 and Figure 5); restoration
fracture (Figure 6 and Figure 7); tooth
fracture (Figure 8); esthetics (Figure
9); non-carious tooth structure lost (at-
trition, abrasion, abfraction, erosion)
(Figure 10); and pain/sensitivity.

Early evaluations of the need for
replacement of direct restorative ma-
terials surveyed clinicians in private
practice for the reasons for replace-
ment of existing restorations.” In
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1981, Mjor reported on a survey of 87
private practitioners. Of the 5,487 res-
torations these clinicians placed, 74%
were amalgam and 26% were com-
posite resin, with 71% of the amalgam
and 79% of the composite resin being
replacement restorations. The rea-
sons for amalgam replacement were
secondary caries (61%); poor margin-
al adaptation (9%); isthmus fracture
(12%); fracture of the tooth (7%); and
other reasons (7%). For the compos-
ite resin group, replacements were due
to secondary caries (20%); restoration
discoloration (12%); poor anatomic
form (40%); discolored margins (8%);
and other reasons (20%). At the time of
this survey, the routine use of adhesive
composite resin restorations was still
in its infancy, having been introduced
in the early- to mid- 1970s.

Mjor updated this survey in 1997,
withreports from 22 clinicians surveying
2,379 restorations to include amalgam
(45%), composite resin (37%), and glass
ionomer (18%). The data summarized

the numbers of restorations placed due
to primary caries, non-carious tooth
structure loss, tooth fracture, or replace-
ment restorations. For amalgam, resto-
ration placement was due to primary
caries (33%); non-carious tooth struc-
ture loss (2%); and replacement of failed
restorations (65%). For composite resin,
the reasons for placement were due to
primary caries (18%); non-carious tooth
structure loss (22%); and replacement

RECURRENT CARIES (3.) Maxillary first molar with mesiobuccal tooth
fracture and recurrent caries.

of failed restorations (60%). For glass
ionomer, restoration placement was due
to primary caries (22%); non-carious
tooth structure loss (12%); and restora-
tion replacement (66%). The ratio of ini-
tial restorations placed due to primary
caries to restoration replacement was
1:1.4, meaning that approximately 60%
of restorations placed were replacement
restorations. For amalgam restorations,
the reasons for replacement included

www.dentalaegis.com/id | March 2012 | INSIDE DENTISTRY 3



secondary caries (43%); poor margins

(15%); isthmus/bulk fracture (19%);

tooth fracture (11%); pain/sensitivity
(5%); unsightliness (1%); and other
reasons (6%). For composite resin,
the reasons for replacement were due

to secondary caries (26%); poor mar-
gins (19%); bulk fracture (4%); tooth

fracture (14%); pain/sensitivity (4%);

unsightliness (26%); and other reasons

(6%). For glass ionomer, reasons for re-
placement included secondary caries

(26%); poor margins (16%); bulk frac-
ture (9%); tooth fracture (15%); pain/
sensitivity (10%); unsightliness (8%);

and other reasons (16%). Of interest in

this data set is that even though glass

ionomer has fluoride release, second-
ary caries does occur at restoration

margins but may take a longer period

of time when compared to composite

resin. In both surveys, the most fre-
quent reason for restoration replace-
ment was secondary caries.

In evaluating the reasons for replace-
ment of amalgam, composite resin, and
glass ionomer and then deciding on
what restorative material should be
used to replace the existing restoration
or place an initial restoration, the lon-
gevity of the restoration being placed is
important when determining appropri-
ate treatment. As new technologies and
materials evolve, predicting the longev-
ity of restorations may be impossible.
In a survey of dentists’ estimates of

e
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POOR MARGINS (4.) Defective margins. Mandibu-
lar first molar with an amalgam restoration with
defective margins. (5.) Defective margins. Mandib-
ular second molar with a Class Il composite resin
with a defective facial-gingival margin.
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longevity in 1986, clinicians reported

that small amalgam restorations lasted

11 years, large amalgam restorations

lasted 6 years, and cast restorations

lasted 13 years.?» When asked why
restorations failed, responsibility was

placed upon the patient (37%); the den-
tist (30%); and the restorative material

(23%). Amore recent survey evaluated

Class I and Class IT amalgam and com-
posite resin restorations by two practi-
tioners,?? and found that survival rates

for posterior composite at 5 years was

91.7% and at 10 years was 82.2%. For

amalgam, the survival was 89.6% at 5

years and 79.2% at 10 years. Other re-
ports provide similar results.?32*

Diagnosis for Restoration
Replacement

Among the criteria for restoration re-
placement are those diagnoses that are
obvious from clinical examination and
patient history, but there are criteria
that are not as clearly defined, such as:
restoration replacement due to frank
caries visible at restoration margins
(secondary caries); a fractured resto-
ration; a fractured tooth adjacent to an
existing restoration; restoration discol-
oration that is esthetically unaccept-
able to the patient; pain/sensitivity;
and significant noncarious loss of tooth
structure that changes the contour and
function of the tooth. Secondary caries
can be more difficult to diagnose.

4 INSIDE DENTISTRY | March 2012 | www.dentalaegis.com/id

RESTORATION FRACTURE (6.) Restoration
fracture. Fractured isthmus of an amalgam
restoration. (7.) Restoration fracture. Fractured
distal marginal ridge of a Class Il composite resin
restoration on a mandibular second premolar.

Secondary caries is the most preva-
lent diagnosis for replacing restora-
tions.122025-2930 Secondary caries is
difficult to diagnose, and clinicians
are often inaccurate and inconsistent
in this diagnosis resulting in the un-
necessary replacement of satisfactory
restorations.’>*? Practitioners, when
surveyed, indicated that defective mar-
gins are a frequent criteria for restora-
tion replacement.*3*3* The presence of
ditched amalgam margins as a predic-
tor for recurrent caries has been con-
troversial.?>*® This controversy revolves
around the challenges of making a visual
assessment of an amalgam restoration’s
decline.®*' There has been concern
that marginal defects and replacement
of restorations due to these defects do
not correlate well with the actual pres-
ence of secondary caries, and that clini-
cal treatment be deferred until caries
is present clinically or radiographical-
ly.?63742 Hewlett and coworkers inves-
tigated radiographic secondary caries
prevalence in teeth with clinically de-
fective restorations.** They found that
the likelihood of radiographic secondary
caries was three times higher for defec-
tive restorations than for intact resto-
rations. The large number of defective
restorations (86%) with no radiographic
evidence of secondary caries suggests
that using current, diagnostic radio-
graphs combined with restoration sta-
tus canreduce the risk of overtreatment.

TOOTH FRACTURE/POOR ESTHETICS (8.) Frac-
tured buccal cusp on a maxillary second premo-
lar.(9.) Discolored, unesthetic Class IV composite
resin on the maxillary left central incisor. (10.)
Non-carious cervical lesions.

What is the relationship between
marginal ditching and staining as a
predictor of secondary caries for amal-
gam restorations? Kidd and coworkers
investigated the relationship between
marginal ditching and secondary car-
ies as a predictor for secondary car-
ies adjacent to amalgam restorations
by microbiologic assessment.** Their
findings were very clear. For amalgam
restorations there were no significant
differences of clinical caries beneath in-
tactrestorations and restorations with
narrow ditches (less than 0.4 mm). The
color of the enamel was irrelevant to
the level of infection of the dentin be-
neath the margins of the restoration as
long as a frankly carious lesion was not
present. The results suggest that amal-
gam restorations with ditched margins
greater than 0.4 mm or frank carious le-
sions need to be replaced. The presence
of narrow ditched margins and color
change should not trigger restoration
replacement.

Prediction of secondary caries with
composite resin and glass ionomer can
alsobe a challenge. When the marginal
staining and discoloration of tooth-col-
ored restorations create an unsightly
appearance that is bothersome to the
patient, the rationale for replacement
of that restoration is obvious. The di-
agnosis of secondary caries for tooth-
colored restorations in the presence of
marginal staining and ditching is not




conclusive.** When frank caries is
present at a restoration margin the res-
toration should be replaced or repaired,
but does aline of stain or discoloration
seen through the translucent restora-
tion or enamel clearly define second-
ary caries? In a laboratory study using
112 extracted teeth that had previously
placed amalgam and composite restora-
tions in 331 sites that had either intact
margins, ditched margins, or stained
margins, radiographic and clinical evi-
dence of secondary caries was evalu-
ated.*® There was no difference in the
data between amalgam and composite
resin, so the data was combined. The
restorations were removed and the
dentin at the dentin—enamel junction
(DEF) was evaluated for its consis-
tency (hard/soft) and color (stained/
stain-free). The results demonstrated
that staining around a restoration is
not a reliable predictor of softening or
discoloration on the dentin. Ditched
margins were also not a clear indica-
tion. The only triggers for restoration
replacement due to secondary caries
were the presence of frank caries or ra-
diographicevidence of caries. Kidd and
Beighton investigated the prediction
of secondary caries adjacent to tooth-
colored restorations with a clinical and
microbiologic assessment.*” An evalu-
ation of 113 teeth with 197 visible sites
were clinically examined and the plaque
and dentin cultured. Only 38 of the 167
sites without frank carious dentin had
soft dentin at the DEJ. The conclusion
of this study was that there are no good
clinical criteria to predict the presence
of soft dentin other than the presence
of frank caries at the restoration margin.

Repair or Replacement of
Defective Restorations

There is a limited longevity for restora-
tions. A significant part of dental prac-
tice is the replacement of defective
restorations.*** When a restoration is
defective, the recommendation has tra-
ditionally been to replace the entire res-
toration.***° In recent years, the concept
of minimally invasive restorative den-
tistry has generated investigations of the
sealing, repair, and refurbishing of exist-
ing restorations instead of entire resto-
ration replacement.’*-*® The rationale
for restoration repair is that minimal in-
tervention with arepair conserves exist-
ingtooth structure and places the dental
pulp at less risk through less traumatic
tooth preparations.””* Also, repairing a
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restoration has the potential of needing

less treatment time, can sometimes be

performed without the need for local

anesthesia, and as a result can be less

stressful to the patient.”® Whenever an

existing restoration is replaced, the re-
moval of the restoration also includes

the removal of additional tooth struc-
ture, enlarging the preparation.

Research studies investigating the
sealing, repair, and refurbishing of
defective restorations have been very
promising at improving the longev-
ity of existing restorations. A 7-year
study of 113 defective amalgam resto-
rations where localized defects were
sealed, repaired, refinished, replaced,
or not treated evaluated the outcomes
of treatment decisions.** Sealing a
defective “ditched” margin was ac-
complished using an etch-and-rinse
light-cured resin sealant. Repairs of
defective sites were done using a car-
bide bur removing the amalgam from
the defective site, evaluating the defect
to remove caries or defective tooth
structure, and restoring with amalgam.
Refinishing with a finishing bur treat-
ed defective marginal areas that con-
tained amalgam excesses. The margin
was then polished with a rubber point.
For the replacement and no treatment
groups, treatment was randomly as-
signed for defective restorations that
could not be markedly improved with
any of the other treatment options. For
replacement restorations, the clini-
cians removed the defective restoration,
finalized the cavity preparation, and re-
stored with amalgam using no bond-
ing agent or liner. At each recall period
restorations were evaluated using the
modified USPHS criteria®: occlusal
margin adaptation; proximal marginal
adaptation; anatomic form (occlusal);
anatomic form (proximal); occlusal
contact; proximal contact; secondary
caries; and postoperative sensitivity.
At the 7-year recall, the conclusion of
this study was that repair rather than
replacement of amalgam restorations
with localized defects was an accept-
able treatment option.

Evaluation of defective composite
resin restorations provide different
challenges for decision making to repair
or replace**” Gordan and coworkers
investigated repair versus replacement
of composite-resin restorations over a
7-year clinical evaluation.”® Composite-
resin restorations that were defective
were assigned groups for no treatment,

marginal sealing, resurfacing, replace-
ment, or repair. The repair, sealant, and

replacement groups showed the best

results when compared to the no-treat-
ment group for marginal adaptation. For

restorations that had marginal staining,
repair and replacement demonstrated

superior results. Over the 7 years of eval-
uation, restorations demonstrated deg-
radation in all of the evaluated criteria

and restoration survival differed among

treatmentapproaches. Non-replacement

treatment strategies for composite resto-
rations can be successful. Other studies

evaluatingrepair versus replacement for

localized defects of amalgam and com-
posite-resin restorations have shown

similar conclusions.?'3%

Conclusion
The diagnostic decision to repair or re-
place defective restorations is contro-
versial for many practitioners. To make
this decision, the clinician must have
a clear understanding of the objective
criteriathat determines a defective res-
toration. Restorations are replaced due
to primary and recurrent caries; poor
margins; bulk fracture; tooth fracture;
poor esthetics; tooth structure loss due
to attrition, abrasion, abfraction, and/
or erosion; and tooth pain/sensitivity.
When the decision is made to inter-
venerestoratively, the evidence supports
consideration for localized marginal de-
fects to repair rather than replace the
entire restoration. Restoration repair
conserves tooth structure, puts the pulp
atlessrisk, and will provide a treatment
outcome that can be as successful as to-
tal restoration replacement.

NCCL (10.) Non-carious cervical lesions are evident in both arches.
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a When using radiographs to diagnose caries, it is
important that the images are:

A. taken parallel to the soft tissue.

B. taken perpendicular to the soft tissue.
C. of higher density (darker).

D. of lower density (lighter).

9 A detailed analysis revealed that for all teeth
receiving at least one recommendation for
treatment, only what percentage received a
unanimous recommendation?

A. 5%
B. 22%
C. 39%
D. 53%

e Replacement of existing restorations is responsible

for what percentage of all operative dentistry?

A. 33%
B. 50%
C. 75%
D. 90%

o In the Mjor updated survey in 1997, what percentage

of amalgam restoration placement was due to
primary caries?

A 2%

33%
65%
91%

IS

e In the Mjor updated survey in 1997, for glass
ionomers, the ratio of initial restorations placed due
to primary caries to restoration replacement was:

A. 1.4
B. 1.1
C. 1..4.

D. too difficult to determine using existing data.

@ What is the most prevalent diagnosis for replacing

restorations?

A. shade deterioration

B. overhanging restorative material
C. secondary caries

D. patient complaint of pain

Results from the study by Kidd and coworkers suggest
that amalgam restorations with ditched margins
greater than what need to be replaced?

A. 0.2 mm
B. 0.4 mm
C. 0.6 mm
D. 0.8 mm

The diagnosis of secondary caries for tooth-colored
restorations in the presence of marginal staining and
ditching is:

A. obvious when using radiographs.

B. best when using very bright light for
transillumination.

C. also directly related to the plague score.

D. not conclusive.

The conclusion of the 7-year study of 113 defective
amalgam restorations was that which of the following
was an acceptable treatment option?

A. full-coverage restorations

B. root canal therapy

C. replacement rather than repair of amalgam
restorations with localized defects

D. repair rather than replacement of amalgam
restorations with localized defects

In the study by Gordan and coworkers, over 7 years
of evaluation composite-resin restorations
demonstrated degradation in:

A. the repair category.

B. the replacement category.

C. the marginal staining category.
D. all of the evaluated criteria.
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