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Purpose: The aim of this study was to prospectively analyze the effect that the
incorporation of osseointegrated implant dentistry had on the outcome of metal-
ceramic tooth-supported prostheses that had been in situ for 5 to 10 years. Materials
and Methods: The 10-year estimated (Kaplan-Meier) cumulative survival of metal-
ceramic tooth-supported single crowns (TSCs) and metal-ceramic tooth-supported
fixed dental prostheses (TFDPs) provided for all patients treated at two time periods
was determined and statistically compared (log-rank test). Prostheses in group 1 (404
TSCs and 433 TFDP abutments in 189 TFDPs) were cemented between January 1989
and December 1993, with the outcome determined in 1998. Prostheses in group 2
(539 TSCs and 354 TFDP abutments in 142 TFDPs) were cemented between January
1997 and December 2001, with the outcome determined in 2006. A 500% increase in
implants restored occurred between the end of group 1 and group 2 time periods.
Results: For TSCs, comparison between groups showed a significantly better survival
in group 2 than in group 1 for nonvital TSCs (P = .001), nonvital maxillary anterior teeth
(P =.003), nonvital maxillary lateral incisors (P = .008), and nonvital premolars (P =
.018). Comparison within groups showed nonvital TSCs had a significantly decreased
survival compared to vital TSCs in group 1 (P < .001), but not in group 2 (P = .48).
Overall, the estimated cumulative 10-year survival of TSCs in group 2 was 94% + 3%.
For TFDPs, comparison between groups showed a significantly better survival for
nonvital abutments in group 2 than in group 1 (P = .049). Comparison within groups
showed nonvital TFDP abutments had a significantly decreased survival compared to
vital TFDP abutments in group 1 (P = .001), but not in group 2 (P = .377). Overall,
group 2’s estimated cumulative 10-year survival for all TFDPs was 90% + 6% and for
three-unit TFDPs was 97% + 2%. Teeth in group 2 failed less through fracture and
periodontal disease than those in group 1. Conclusions: The incorporation of
osseointegrated implant dentistry has resulted in a significant improvement in the
survival of TSCs and TFDP abutments, nonvital and vital teeth having equivalent
survivals for TSCs and TFDPs, and a decrease in supporting-tooth failure through
fracture and periodontal disease. Int J Prosthodont 2009;22:260-267 .

raditional paradigms concerning natural teeth have
been challenged following the introduction of os-
seointegrated implants supporting and/or retaining
prostheses. Heroic efforts to salvage teeth are no longer
considered appropriate. Biologically and structurally
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compromised teeth are now being extracted and re-
placed with implants. But has the enthusiasm for
implant-related dentistry gone too far? Are relatively
sound teeth being ignored or even sacrificed in the rush
to replace the old with the new? Are appropriate tooth-
supported prostheses still viable treatment options?
Clinicians rely on published outcome data of various
treatment modalities when assessing the best treat-
ment options for their patients. The long-term survival
of tooth-supported fixed dental prostheses (TFDPs)'*
and tooth-supported single crowns (TSCs)® has been
well-documented. Meta-analysis indicates a 75%
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survival of TFDPs at 15 years."> However, in a recent
systematic review? that included those studies evalu-
ated in previous reviews, Tan et al acknowledged that
only 11.6% of conventional TFDPs were metal-ceramic
in design and that this accounted for the relatively
high technical complication and failure rates associated
with the acrylic/gold combinations. In one included
study, 38% of TFDPs with acrylic resin facings were
replaced, compared to only 4% of those with metal-
ceramic compositions. It was observed that this distri-
bution of TFDP types reflects that there are few stud-
ies with long-term follow-up of recent TFDP designs.
Thus, the true survival rate of metal-ceramic TFDPs is
possibly much higher than that currently accepted.
Comparisons with TFDPs of different and recently in-
troduced compositions, such as all-ceramic, or with al-
ternative treatment modalities could be misleading.

Two recent meta-analytic reviews of single tooth re-
placement compared single implant-supported crowns
(ISCs) to conventional TFDPs. Comparisons were made
between ISCs and TFDPs with any number of pontics,
as well as those of gold-acrylic and bonded construc-
tions.%” The validity of these reviews is questionable.
Also, many of the implant studies included lacked
information on the outcome of the prostheses.

The power of systematic reviews in influencing
treatment-planning decisions is high. Both the profes-
sion and other third-party stakeholders may derive
inappropriate conclusions from a misunderstanding
of these reviews.

The high survival rate of implants is heavily pro-
moted, but the relatively high complication rate of
implant-supported dental prostheses (IDPs), for both
fixed (IFDPs) and removable dental prostheses
(IRDPs), is often ignored.®®° Providing the best treat-
ment options for patients depends in part on knowl-
edge of the comparative outcomes of the various treat-
ment modalities considered.

A previous paper by the author'® described the ef-
fect that the incorporation of osseointegrated implant
dentistry had on the type and incidence of tooth-
supported prostheses provided in a prosthodontic
practice. It was found that there was a decrease in the
use of teeth, both vital and nonvital, for TFDPs, as well
as those teeth subjectively deemed to have an unfa-
vorable 10-year prognosis. In addition, TFDPs with four
or more pontics and those not satisfying Ante’s Law
have also decreased in number. It is hypothesized that
these factors would similarly affect the outcome of
metal-ceramic tooth-supported prostheses.

The aim of this study was to prospectively analyze the
effect that the incorporation of osseointegrated implant
dentistry had on the outcome of metal-ceramic fixed
tooth-supported prostheses that had been in situ for 5
to 10 years.

Materials and Methods

All patients who had received metal-ceramic TSCs and
TFDPs since 1989 were recruited for this long-term
outcome analysis. Patients were reviewed regularly and
the outcome of prostheses in two cohorts was deter-
mined for the purposes of this study. Prostheses in
group 1 were cemented between January 1989 and
December 1993, with the outcome determined in 1998.
(Only 77 implants had been restored in the practice
prior to or during this time period.) Prostheses in group
2 were cemented between January 1997 and December
2001, with the outcome determined in 2006. (By the end
of this time period, 386 implants had been restored in
the practice.) All prostheses in both groups had been
in situ for 5 to 10 years.

Group 1 involved 140 patients receiving TSCs (64%
female, 36% male; age range: 14 to 73 years; female
mean = 45.8 = 10.1 years, male mean = 46.2 = 13.6
years) and 129 patients receiving TFDPs (60% female,
40% male; age range: 21 to 73 years; female mean =
49.7 = 12.5 years, male mean = 51.5 + 10.3 years). Of
these 269 patients, 15% were lost to follow-up, involv-
ing 33 TSCs and 27 TFDPs.

The metal-ceramic prostheses in group 1 comprised
404 TSCs (152 on nonvital teeth) and 433 TFDP abut-
ments (135 on nonvital teeth) in 189 TFDPs. Of the non-
vital teeth, 51% had cast posts and cores. Eighty-nine
teeth had been judged to have an unfavorable 10-year
prognosis at cementation: 30 were TSCs and of these,
70% had unfavorable tooth integrity while 30% had un-
favorable periodontal support; 59 were TFDP abut-
ments and of these, 36% had unfavorable tooth in-
tegrity while 64% had unfavorable periodontal support.
Of the teeth with unfavorable integrity, 93% were non-
vital; of the teeth with unfavorable periodontal support,
47% were nonvital.

Group 2 involved 180 patients receiving TSCs (70%
female, 30% male; age range: 17 to 81 years; female
mean = 49.2 * 12.0 years, male mean = 529 + 13.6
years) and 104 patients receiving TFDPs (61.7% fe-
males, 38.3% males; age range: 25 to 78 years; female
mean = 53.8 + 10.4 years, male mean = 57.9 * 9.1
years). Of these 284 patients, 11% were lost to follow-
up, involving 36 TSCs and 16 TFPDs.

The metal-ceramic prostheses in group 2 comprised
539 TSCs (221 on nonvital teeth) and 354 TFDP abut-
ments (126 on nonvital teeth) in 142 TFDPs. Of the non-
vital teeth, 43% had cast posts and cores. Seventy-
seven teeth had been judged to have an unfavorable
10-year prognosis at cementation: 19 were TSCs and of
these, 84% had unfavorable tooth integrity while 16%
had unfavorable periodontal support; 58 were TFDP
abutments and of these, 57% had unfavorable tooth in-
tegrity while 43% had unfavorable periodontal support.
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Fig 1 Kaplan-Meier 10-year cumulative survival of nonvital
TSCs in group 1 (88% = 3%) versus group 2 (96% + 2%).

Of the teeth with unfavorable integrity, 90% were non-
vital; of the teeth with unfavorable periodontal support,
36% were nonvital.

Clinical procedures for the metal-ceramic tooth-
supported prostheses have been standardized and are
described elsewhere.’" One laboratory was used for the
fabrication of all prostheses. All TSC and TFDP abut-
ment impressions were copper plated, their dies
trimmed, margins delineated, and models mounted by
the author on arcon articulators with average value set-
tings. All prostheses were cemented with zinc phos-
phate cement.

All prostheses were classified as successful, surviv-
ing, repaired, failed, or lost to follow-up (no commu-
nication with patients or they had died). The specific
assessment criteria for these categories accounting for
all prostheses were previously described."!

Records were scrutinized for evidence of any re-
treatment other than that previously classified as main-
tenance procedures. Patients who could not attend
for examination were questioned as to the status of
their prostheses and if possible, referring clinicians
were questioned as to prosthesis status and any asso-
ciated retreatment. Only those directly examined by the
author were classified as successful. Those not di-
rectly examined but which remained in situ without any
evidence of retreatment were classified as surviving
(8% in group 1 and 17% in group 2).

Modes of failure and complications requiring follow-
up treatment were tabulated. A complication was
deemed to be minor when any required treatment could
be undertaken within a 30-minute appointment. Any
treatment requiring more time or referral to another
speciality was considered to be major. Any complication
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involving modification of the tooth/restoration margin
(ie, caries) was considered a failure, even when the
complication was treated without removal of the pros-
thesis.

Statistical Analysis

The data were analyzed using the Kaplan-Meier esti-
mated cumulative survival method. Surviving prosthe-
ses were those assessed in the six-field categorization
as successful, surviving, and repaired. In addition, those
prostheses categorized as failures but still in situ were
included as surviving prostheses in the cumulative sur-
vival analysis. The clinical service time of those patients
lost to follow-up was calculated from the date of ce-
mentation until the last direct examination. Cumulative
survival was reported as percentage * standard error.
The standard error of the estimated cumulative survival
was calculated using Greenwood’s Formula.
Differences between the two groups were assessed
with the log-rank test. Statistical difference was set at
P<.05. A trend was subjectively set at P<.15.

Results
Tooth-Supported Single Crowns

There was no significant difference in the estimated 10-
year cumulative survival of group 1 (94% =+ 1%) and
group 2 (93% =+ 3%) when all TSCs were compared
(P=.069, chi-square = 3.298).

Comparison between groups showed no significant
difference in survival of vital TSCs between group 1
(98% = 1%) and group 2 (89% = 8%). However, a sig-
nificantly better survival for nonvital TSCs in group 2
(96% =+ 29%) was noted when compared to group 1
(88% = 3%) (P=.001, chi-square = 10.564) (Fig 1).

Further analysis showed that nonvital crowned max-
illary anterior teeth (P=.003, chi-square =9.002), non-
vital crowned maxillary lateral incisors (P = .008, chi-
square =7.016), and nonvital crowned premolars (P=
.013, chi-square = 6.203) had significantly better sur-
vival in group 2 compared to group 1 (Table 1). A com-
parison of crowned nonvital maxillary central incisors
indicated no significant differences, but there was a
trend for improved survival in group 2 compared to
group 1 (P=.144, chi-square = 2.130) (Table 2).

Comparison within groups showed nonvital TSCs in
group 1 had a significantly decreased survival than vital
TSCs in group 1 (P<.001, chi-square = 24.108) (Fig
2a), but survival of nonvital and vital TSCs in group 2
were statistically similar (P=.480, chi-square = 0.499)
(Fig 2b).

The estimated cumulative 10-year survival for com-
bined vital and nonvital TSCs for group 2 was 94% = 3%.
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Table 1 Teeth Supporting TSCs or TFDPs with a
Statistically Significant Increase in Survival in Group 2
Compared to Group 1*

Table 2 Teeth Supporting TSCs or TFDPs with a Strong
Trend to Increase in Survival in Group 2 Compared to
Group 1*

Teeth Chi-square P Teeth Chi-square P
TSCs TSCs
Nonvital 10.564 .001 Nonvital maxillary central incisors 2.130 144
Nonvital anteriors 9.002 .003 TFDPs
Nonvital maxillary laterals 7.016 .008 Nonvital maxillary central incisors 3.188 .074
Nonvital premolars 6.203 .013 Nonvital premolars 2.154 142
TFDPs Vital premolars 2.600 107
Nonvital 3.821 .049 Posterior three-unit end abutment’  2.467 116

*P < .05, log-rank test.

*.05 > P < .15, log-rank test.
tExcludes cantilevered prostheses.
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Fig 2a Kaplan-Meier 10-year cumulative survival of TSCs in
group 1: vital (98% + 1%) versus nonvital (88% + 3%).

Tooth-Supported FDPs

There was no significant difference in the estimated 10-
year cumulative survival of group 1 (77% =+ 8%) and
group 2 (90% = 6%) when all TFDPs were compared
(P=.183, chi-square = 1.775). However, further analy-
sis showed significant differences when the individual
abutments were compared.

Comparison between groups showed no significant
difference in survival when all TFDP abutments for
group 1 (95% = 1%) were compared to group 2 (96%
T 1%) (P=.414, chi-square = 0.669) or when vital TFDP
abutments in group 1 (97% = 1%) were compared to
group 2 (98% = 1%) (P = .781, chi-square = 0.077).
However, the survival of nonvital abutments in group
2 (96% = 2%) had a significantly better survival than
nonvital abutments in group 1 (89% = 3%) (P=.049,
chi-square = 3.821) (Fig 3).

There were no significant differences among specific
tooth types. However, nonvital maxillary central in-
cisors (P =.074, chi-square = 3.188), vital premolars

Fig 2b Kaplan-Meier cumulative 10-year survival of TSCs in
group 2: vital (89% =+ 8%) versus nonvital (96% + 2%).
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Fig 3 Kaplan-Meier 10-year cumulative survival of nonvital
TFDP abutments in group 1 (89% = 3%) versus nonvital TFDP
abutments in group 2 (96% + 2%).
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Figd4a Kaplan-Meier 10-year cumulative survival of TFDP abut-
ments in group 1: vital (97% + 1%) versus nonvital (89% + 3%).
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Fig 5 Kaplan-Meier 10-year cumulative survival of three-unit
TFDPs in group 1(80% + 10%) compared to group 2 (97% = 2%).

(P=.107, chi-square = 2.600), and nonvital premolars
(P=.142, chi-square = 2.154) showed a trend for im-
proved survival in group 2 compared to group 1 (Table
2).

Comparison within groups showed nonvital TFDP
abutments in group 1 had a significantly decreased
survival than vital TFDP abutments (P = .001, chi-
square = 10.387) (Fig 4a), but survival of nonvital and
vital TFDP abutments in group 2 were statistically
similar (P=.377, chi-square = 0.780) (Fig 4b).

The estimated cumulative 10-year survival for com-
bined vital and nonvital TFDP abutments for group 2
was 97% = 1%.
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Fig4b Kaplan-Meier 10-year cumulative survival of TFDP abut-
ments in group 2: vital (98% + 1%) versus nonvital (96% + 2%).

There was no significant difference in survival when
three-unit TFDPs for group 1 (80% = 10%) were com-
pared to group 2 (97% =+ 2%) (P = .235, chi-square =
1.409) (Fig 5). A comparison of posterior three-unit
TFDPs showed a trend for an improved survival in group
2 (98 £ 29%) compared to group 1 (74 & 13%) (P=.116,
chi-square = 2.467) (Table 2).

Modes of Failure

Eighteen (4.5%) of 404 TSCs failed in group 1 and
seven (1.3%) of 539 TSCs failed in group 2 (Table 3).
These low numbers make statistical comparison diffi-
cult. However, of a total of 16 root and coronoradicu-
lar fractures, 12 occurred in group 1, representing 48%
of TSC failures, while only four occurred in group 2, rep-
resenting 16% of TSC failures.

Seventeen (4%) of 433 TFDP abutments failed in
group 1 and eight (2.3%) of 354 TFDP abutments failed
in group 2 (Table 3). Of a total of 11 root and corono-
radicular fractures, seven occurred in group 1, repre-
senting 28% of TFDP abutment failures, while only four
occurred in group 2, representing 16% of TFDP abut-
ment failures. Eight (32% of TFDP abutment failures)
and two abutments (8% of TFDP abutment failures)
were lost through periodontal disease in group 1 and
group 2, respectively.

In group 1 there were two minor and 13 major com-
plications for TSCs and one minor and 13 major com-
plications for TFDPs (Table 4). In group 2 there were six
minor and eight major complications for TSCs and four
minor and eight major complications for TFDPs. Of the
16 major complications in group 2, 71% involved loss
of vitality of the supporting tooth.
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Table 3 Modes of Failure of TSCs and TFDP Abutments

TSC failures TFDP abutment
(n=25) failures (n = 25)*
Group 1 Group2  Group 1 Group 2
n=18) (n=7) h=17) (n=8)
Biological
Tooth-coronal fracture 0 3 1 1
Tooth-root fracture 12 1 6 3
Periodontal breakdown 1 1 8 2
Endodontic failure 0 2 1 0
Caries 2 0 1 2
Mechanical
Lost retention 1 0 0 0
Lost retention (post and core) 0 0 0 0
Porcelain fracture 0 0 1 0
Metal fracture 0 0 0 0
Esthetic
Patient determined 2 0 0 0

*25 (2.7%) out of a total 943 TSCs (group 1, n = 404; group 2, n = 539).
25 (3.2%) out of a total 787 TFDP abutments (group 1, n = 433; group
2, n=354).

Discussion

This paper accounts for all the metal-ceramic pros-
theses provided (including those lost to follow-up) by
a single operator in a private practice over the speci-
fied time periods. All prostheses were sequentially in-
cluded at the time of cementation and prospectively fol-
lowed. It has been argued that this approach to
prosthodontic research is valuable—reporting clinical
realities and allowing a valid scientific evaluation of risk
factors for a specific clinical protocol.'?

The prostheses’ longevity and high survival testify to
the effectiveness of this treatment modality (ie, the
benefit deriving from the treatment provided under
ordinary conditions).’® Moreover, the effectiveness has
improved significantly following the introduction of
osseointegrated implant dentistry (implants restored in
the practice increased by 500% between the two treat-
ment periods assessed) and will likely further improve
as awareness of and confidence in implant dentistry in-
creases.

As previously reported,'® TFDP span length and com-
plexity and the use of structurally or biologically com-
promised teeth have decreased in this practice popu-
lation since the introduction of osseointegrated
implants. Given the consistency of the clinical and
technical parameters, it is contended that these factors
are responsible for the statistically significant im-
provements reported.

Previous systematic reviews on the outcome of con-
ventional TFDPs'-2 have noted the difficulty in com-
paring individual studies. Variations in clinician expe-
rience, clinical procedures, materials, and assessment
criteria are the norm. Inclusion of a particular study
may significantly skew results. Most reviews assessed

Table 4 Complications Associated with the Prostheses
From Cementation to Assessment

TSCs TFDPs

Group 1 Group 2 Group 1 Group 2

Minor
Lost retention 1 5 1 1
Splinting and stabilization 0 1 0 1
Repaired perforations 0 0 0 2
Fractured porcelain 1 0 0 0
Total 2 6 1 4
Major
Loss of vitality 7 6 11 6
Fractured posts 2 0 0 0
Coronoradicular fracture 3 2 2 2
RCT complication 1 0 0 0
Total 13 8 13 8

RCT = root canal therapy.

conventional TFDPs but included outdated acrylic/gold
combinations. Thus, outcome data gleaned from these
systematic reviews should be used with caution, espe-
cially when comparing different treatment modalities.

In this study, the estimated cumulative 10-year
survival of metal-ceramic TSCs (94% =+ 3%), metal-
ceramic TFDP abutments (97% % 1%), and metal-
ceramic TFDPs (90% = 6%) for group 2 was relatively
high. In addition, the complication rate was relatively
low compared to that associated with alternative
materials, such as all-ceramic constructions,’ and
alternative modalities, such as IFDPs.8 Thus, it would
be more appropriate if these outcomes relating to
metal-ceramic tooth-supported prostheses were used
in future comparisons.

It has been well documented that nonvital teeth
have poorer long-term survival rates than vital teeth in
TFDPs,3415-17 except for those nonvital abutments in
maxillary three-unit TFDPs.” There are conflicting re-
sults for the relationship between vitality status and sur-
vival for TSCs.>™® In the present study, nonvital teeth
had a significantly higher failure rate than vital teeth in
group 1 for both TSCs and TFDP abutments.

However, the survival rate for both vital and nonvi-
tal TSCs and TFDP abutments in group 2 was the same.
It is contended that the decrease in use of structurally
compromised teeth, the majority of which were nonvi-
tal, after the introduction of implant dentistry has re-
sulted in this outcome.

It is controversial whether the root therapy procedure
or the status of the tooth results in the decreased sur-
vival of nonvital teeth. It is suggested that extensive loss
of tooth structure results in less fracture resistance of
the remaining dentin and in a greater use of posts in
the pulp canal modified for core retention.’® In this
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sample, the use of cast posts and cores, indicating ex-
tensive loss of tooth structure in the associated nonvi-
tal teeth, fell from 51% in group 1 to 43% in group 2.

The reduction in failures through tooth fracture
(group 1: TSCs = 52%, TFDP abutments = 28%; group
2: TSCs = 16%, TFDP abutments = 16%) attests to an
improvement in the structural integrity of teeth being
used for tooth-supported prostheses. With the avail-
ability of implant-supported alternatives, many teeth as-
sessed as having a poor long-term prognosis associ-
ated with compromised structural integrity have been
extracted and replaced with implants.

The results of this study have significant ramifica-
tions for treatment planning decisions and paradigms
maintained previously by the profession.

Those advocating extraction of root-filled nonvital
teeth and replacement by implant-supported prosthe-
ses have based their considerations on what could be
considered inappropriate data. Clearly, loss of vitality
of a tooth per se is not indicative of poor long-term sur-
vival. It is the structural integrity of the tooth, or the in-
tegrity of the supporting tissues, that will determine sur-
vival, irrespective of tooth vitality.

A systematic review of survival of ISCs has been
shown to be equivalent to survival of nonvital (en-
dodontically treated) restored teeth.® Results of this
study support the statement that teeth should be con-
sidered for extraction when they cannot be prepared
with adequate retention and resistance form.2’ However,
it has been stressed, and this study confirms, that struc-
turally sound nonvital teeth should be considered ap-
propriate to support either TSCs or TFDPs.

TFDP abutments with compromised periodontal sup-
port accounted for 64% of those judged to have an un-
favorable prognosis in group 1, compared to 43% in
group 2. Failure of TFDP abutments through perio-
dontal breakdown was reduced (group 1= 32%, group
2 = 8%). This attests to the changed paradigm that
fewer periodontally suspect teeth should be maintained
to support TFDPs following the introduction of implant
dentistry. These teeth were retained previously be-
cause there was no alternative fixed prosthesis option.

However, not all periodontally compromised teeth
should be extracted. In a systematic review of TFDPs
supported by abutments with severely reduced, but
healthy periodontal support, it was concluded that the
outcome compared favorably with those TFDPs with
periodontally intact abutments.?!

The complication rates for TSCs (2.6%) and TFDPs
(8.6%) for group 2 were low. The majority of the major
complications involved loss of vitality of supporting
teeth. In a recent systematic review, the complication
rates of conventional TFDPs after a 5-year observation
period was 15.7%.22 However, the TFDPs reviewed in-
cluded those with outdated gold/acrylic constructions
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and those that had been provided prior to the changed
paradigms associated with the introduction of implant
dentistry. Although the 10-year survival of the IFDPs
compared favorably, 38.7% of IFDPs had complica-
tions after the 5-year observation period (compared
with 15.7% associated with the TFDPs reviewed and
8.6% associated with the TFDPs in this study).

When specific teeth with TSCs were compared fol-
lowing the incorporation of implant-supported pros-
theses, nonvital maxillary lateral incisors showed a sig-
nificant improvement in survival and nonvital maxillary
central incisors showed a strong trend for increased
survival.

Maxilllary anterior teeth are mostly subjected to
nonaxial loading during contact with opposing
mandibular teeth and proximal contacts are ineffective
in force distribution. Thus, factors that decrease struc-
tural resistance, including root canal-treated access
cavities, result in an increased risk of mechanical fail-
ure. The maxillary lateral incisors specifically have
small root form, thus rendering them even more sus-
ceptible to fracture. The maxillary canines, contrarily,
have robust root form and are well-structured to with-
stand lateral forces.

No significant differences in the survival of specific
TFDP abutments between the two groups were found.
However, nonvital maxillary central incisors and both
vital and nonvital premolars showed a trend for im-
proved long-term survival in group 2 compared to
group 1. Intuitively, an improvement in nonvital maxil-
lary lateral incisor TFDP abutments could be expected.
However, nonvital maxillary lateral incisors are con-
sidered poor abutments and are seldom used as sup-
port for TFDPs.

Nonvital premolars are often structurally compro-
mised. In addition, their root form and canal shape are
not conducive to post placement when core retention
is required. This particularly applies to two-rooted pre-
molars. The improved survival of both vital and nonvi-
tal premolars probably also relates to their decreased
use in long-span TFDPs subsequent to implant place-
ment in the first molar region.

The estimated 10-year survival for metal-ceramic
three-unit TFDPs of 97% = 2% for group 2 was high.
In a study of 134 three-unit TFDPs provided in an un-
dergraduate clinic, there was a 20-year survival of
73%."” However, 90% of the prostheses were classified
as posterior (canine to premolar) and 36% had nonvi-
tal abutments. In the mandible, TFDPs with vital abut-
ments had a 96% survival rate at 20 years while those
with nonvital abutments only had a 69% survival rate.
The authors acknowledged that many of the post-
and-core preparations of the nonvital abutments had
a limited ferrule, thus indicating that these teeth were
structurally compromised.
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Studies showing the 10-year survival for single ISCs
are lacking. Given the results of this study, there seems
little justification for treatment involving an ISC adja-
cent to two TSCs in the posterior regions. A three-unit
TFDP would eliminate the morbidity of surgery, im-
prove the esthetics and integrity of the abutment teeth,
have a good long-term outcome, and be cost effective.
This presumes that there are indications to crown these
adjacent teeth and that they can be prepared with ad-
equate retention and resistance form. Esthetic consid-
erations in the anterior region may support an ISC with
two adjacent TSCs, since implant placement may fa-
cilitate and stabilize ridge augmentation procedures.

The results of this study clearly justify the chang-
ing paradigms associated with the restoration of teeth
and the replacement of missing teeth following the
development of implant dentistry. Biologically and
structurally compromised teeth should be considered
for extraction. But, these results also provide evidence
to support traditional metal-ceramic-based tooth
prostheses. Indeed, the improvement in survival and
the low complication rates for these prostheses
emphasize the importance of adequate treatment
planning. Commercially driven enthusiasm for ignor-
ing or extracting teeth should be tempered. Con-
siderations for different treatment options must be
supported by sound evidence-based outcomes.
Tooth-supported prostheses still provide viable, and
at times preferred, treatment options.

Conclusions

The incorporation of osseointegrated implant den-
tistry into a prosthodontic practice has resulted in the
following:

1. A significant increase in the survival of metal-ceramic
TSCs and TFDP abutments.

2. Structurally sound nonvital and vital TSCs and TFDP
abutments with statistically equivalent 10-year survival
rates.

3. A decrease in failure through fracture or periodon-
tal disease of tooth-supported prostheses.
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