Clinical complications in fixed prosthodontics
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The purpose of this article is to identify the incidence of complications and the most common compli-
cations associated with single crowns, fixed partial dentures, all-ceramic crowns, resin-bonded prosthe-
ses, and posts and cores. A Medline and an extensive hand search were performed on English-language
publications covering the last 50 years. The searches focused on publications that contained clinical
data regarding success/failure/complications. Within each type of prosthesis, raw data were combined
from multiple studies and mean values calculated to determine what trends were noted in the studies.
The lowest incidence of clinical complications was associated with all-ceramic crowns (8%). Posts and
cores (10%) and conventional single crowns (11%) had comparable clinical complications incidences.
Resin-bonded prostheses (26%) and conventional fixed partial dentures (27%) were found to have com-
parable clinical complications incidences. The 3 most common complications encountered with all-ce-
ramic crowns were crown fracture (7%), loss of retention (2%), and need for endodontic treatment
(1%). The 3 most common complications associated with posts and cores were post loosening (5%),
root fracture (3%), and caries (2%). With single crowns, the 3 most common complications were need
for endodontic treatment (3%), porcelain veneer fracture (3%), and loss of retention (2%). When fixed
partial denture studies were reviewed, the 3 most commonly reported complications were caries (18%
of abutments), need for endodontic treatment (11% of abutments), and loss of retention (7% of pros-
theses). The 3 most common complications associated with resin-bonded prostheses were prosthesis

debonding (21%), tooth discoloration (18%), and caries (7%). (J Prosthet Dent 2003;90:31-41.)

A complication has been defined' as “a secondary
disease or condition developing in the course of a pri-
mary disease or condition.” Although complications
may be an indication that clinical failure has occurred,
this is not typically the case. It is also possible that com-
plications may reflect substandard care. But once again,
this is usually not true. Most of the time, complications
are conditions that occur during or after appropriately
performed fixed prosthodontic treatment procedures.

Knowledge regarding the clinical complications that
can occur in fixed prosthodontics enhances the clini-
cian’s ability to complete a thorough diagnosis, develop
the most appropriate treatment plan, communicate re-
alistic expectations to patients, and plan the time inter-
vals needed for post-treatment care. Although a plethora
of articles present clinical complications data, none pro-
vide a comprehensive comparison of the complications
associated with the most commonly used restorations/
prostheses.
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One of the purposes of this article is to present data
regarding the incidence of clinical complications associ-
ated with the following restorations/prostheses: single
crowns (all-metal, metal ceramic, resin veneered metal);
fixed partial dentures (all-metal, metal ceramic, resin-
veneered metal); all-ceramic crowns; resin-bonded pros-
theses; and posts and cores. A second purpose is to iden-
tify the most common complications associated with
each of these restorations/prostheses. A third purpose is
to compare the restorations/prostheses on the basis of
the incidence of complications encountered.

METHODOLOGY

A Medline search was initiated related to success, fail-
ure, complications, and clinical studies associated with
single crowns, fixed partial dentures, all-ceramic crowns,
resin bonded prostheses, and posts and cores. Reviewing
the list of articles identified through the Medline search
revealed additional publications, as did extensive hand
scarching. The literature search covered the last 50 years
and focused on publications that contained clinical data
regarding success, failure, and complications.> '3 To be
included in the calculated mean data of this report, pub-
lications must have presented clinical data that identified
the number of restorations/prostheses being evaluated,
how long they had been in place, and how many were
affected by complications. Publications were grouped
according to each type of restoration/prosthesis. The
raw data from all the studies of a particular restoration/
prosthesis were combined and a mean complications
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incidence was calculated for each type of restoration/
prosthesis. The mean values were compared for the pur-
pose of identifying which restorations/prostheses were
associated with the greatest number of complications.

The most common complications associated with
cach type of restoration /prosthesis were identified, and
a mean incidence was also calculated for each type of
complication. For a specific complication to be included
in this article, 3 or more studies must have reported data
related to the incidence of that particular complication.
Certain complications were reported in a large number
of studies whereas others may have only been presented
in 3 studies. Therefore the mean percentages present in
this article suggest trends rather than absolute incidence
values.

SINGLE CROWNS

Eight studies®® were included in the complications
incidence data associated with single crowns. The types
of crowns included all-metal, metal ceramic, and resin-
veneered metal designs. One of the studies® identified
the total number of complications that occurred but did
not describe the nature of the complications, for exam-
ple, caries and loss of retention. The other 7 studies®”
identified both the total number of complications and
the type of complications. A total of 1476 crowns were
evaluated in the 8 studies, and a total of 157 were asso-
ciated with some type of complication, resulting in a
mean complications incidence of 11%. The length of the
studies ranged from 1 year to 23 years, with an average
length of about 6 years. There were additional stud-
ies'®!® containing complications data associated with
single crowns. One of these studies'® only provided data
regarding 1 type of complication (need for endodontic
treatment), and it was included in the calculations re-
lated to the need for endodontic treatment. The other
studies’®!” did not present the data in a manner that
permitted the required types of calculations to be made.
Therefore, they were not included in this publication.

Five of the 8 studies®*®? included in the complica-
tions incidence calculations evaluated the crowns for
time periods between 1 and 4 years, and a mean com-
plications incidence of 16% was reported. Three other
studies®>®” reported data from observation times in ex-
cess of 5 years, and they reported a mean complications
incidence of 7%.

Data regarding the following 5 types of complica-
tions were reported in 3 or more of the studies: need for
endodontic treatment, porcelain fracture, loss of reten-
tion, periodontal disease, and caries (Table I). Two
studies™” provided data about all 5 of the complications,
1 study® evaluated 4 of the 5 complications, 3 stud-
ies*®? presented information about 3 of the 5 compli-
cations, and 1 study'® provided incidence data related to
only 1 complication. One other complication (tooth
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Table I. Most common single crown complications

Number crowns

studied/affected Mean incidence

Need for endodontic

treatment 823/27 3%
Porcelain fracture 199/6 3%
Loss of retention 1,061/19 2%
Periodontal disease 986/6 0.6%
Caries 1,105/4 0.4%

fracture) was evaluated, but incidence data were only
reported in 2 studies, and therefore the inclusion criteria
were not satisfied.

Need for endodontic treatment

Five studies®>*®”!8 reported on the incidence of

endodontic treatment needed in conjunction with sin-
gle crowns. Of the 823 crowns studied, 27 needed end-
odontic treatment. There was a mean incidence of 3%
and a range of 0% to 6%. The 6% incidence (3 of 51
crowns) was associated with pinledge crowns.®> Two of
the 3 teeth needing endodontic treatment occurred in
conjunction with tooth preparation and 1 subsequent to
restoration.?

Porcelain fracture

Three studies®®? identified the incidence of porce-

lain fracture with a mean rate of 3% (6 of 199 crowns
studied) and a range of 2.7% to 6%.

Loss of retention

There were 5 studies®*%® reporting loss of retention

of single crowns, with 19 crowns loosening among the
1061 crowns studied. The mean loss of retention was
2%, with a range from 1% to 23%. The highest loss of
retention (23%) was associated with pinledge restora-
tions evaluated for a mean time of 98 months and an
observation time range from 75 to 108 months. Twelve
of the 51 pinledges loosened over this time period.

Periodontal disease

Five studies>®® evaluated the periodontal health

around single crowns, reporting a mean complication
incidence of 0.6% (6 of 986 crowns affected). One
study® reported only small differences in the periodontal
results between restored teeth and controls. Only 1
crown produced a significant difference in the plaque
index, gingival index, and pocket depth.® Another
study® reported a lower percentage of gingivitis around
the crowns after 2 years when compared to baseline
conditions. Bergman et al® noted only minor periodon-
tal changes after 2 years, and Nilson et al” found the
periodontal health around single crowns to be compa-
rable to the control teeth after 26 to 30 months.
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Table 1. Most common fixed partial denture complications
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Number of prostheses or

Need for endodontic treatment

abutments studied/affected

Mean incidence

Caries

Need for endodontic treatment

3360/602 abutments
1354/113 prostheses
2514/276 abutments
1357/88 prostheses

18% of abutments
8% of prostheses
11% of abutments
7% of prostheses

Loss of retention 1906/137 prostheses 7%
Esthetics 1024/58 prostheses 6%
Periodontal disease 1440/62 prostheses 4%
Tooth fracture 1602/44 prostheses 3%
Prosthesis fracture 1192/24 prostheses 2%
Porcelain veneer fracture 768/17 prostheses 2%

Caries

Four of 1105 crowns evaluated in 6 studies®*°? de-
veloped carious lesions, producing a mean incidence of
0.4% with a range from 0% to 2.7%.

FIXED PARTIAL DENTURES

The incidence of complications associated with fixed
partial dentures was determined by evaluating data from
19 clinical studies.>>13193* The types of fixed partial
dentures included all-metal, metal ceramic, and resin
veneered metal prostheses but did not include resin
bonded prostheses. A total of 3272 fixed partial den-
tures were evaluated in the 19 studies, and a total of 866
prostheses were associated with some type of complica-
tion, producing a mean complications incidence of 27%.
The length of the 19 studies ranged from 1 year to 20
years, with an average length of about 8 years. There
were other studies'®!'”3¢** containing data that were
not included in this publication. One article®® presented
information about fixed partial dentures by calculating
survival rates with the Kaplan-Meier method. Two other
articles®”*® performed meta-analyses of available studies
and provided survival data. Additional publica-
tions'®!739** contained fixed partial denture clinical
data, but they were not published in a form that permit-
ted inclusion in this article.

Six of the included studies evaluated the
fixed partial dentures for periods between 1 and 4 years,
reporting a mean complications incidence of 20% (148
of 737 prostheses affected ). One study'? did not provide
amean study length. The prostheses were evaluated over
periods of 1 to 11 years, and a decision was made to
include this study'® in the 1- to 4-year group. Nine
studies?!26-29-30:32 evaluated the prostheses for periods
between 5 and 14 years, and a mean incidence of 27%
(555,/2046 prostheses) was calculated for this group.
One of the studies®? in this group had a mean length of
4.9 years, and a decision was made to include the data in
the 5- to 14-year group. In 4 studies,®3!%3-3* the pros-

2,13,19,20,27,28
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theses were examined after 15 to 20 years, and the mean
complications incidence for this group was 27%.

Data regarding the following 8 complications were
reported in multiple studies and therefore were included
in this paper: caries, need for endodontic treatment, loss
of retention, periodontal disease, esthetics, tooth frac-
ture, prosthesis fracture, and esthetic veneer fracture
(Table IT). One study®® evaluated all 8 complications.
Three of the studies**?%3! evaluated 7 of the 8 compli-
cations, 4 studies®3?3*3% reported on 6 of the 8 com-
plications, 3 studies*>?*2” provided data on 5 of the 8
complications, 6 studies>®?8-3%454¢ Jimjted their re-
porting to 2 to 3 complications, and 2 studies'®*” only
reported on 1 complication. Four of the studies?*3!%-2!
included in this article identified the number of prosthe-
ses that failed but did not provide data regarding the
cause of the failure or information about complications.

There were other complications evaluated (in addi-
tion to the 8 reported in this article), but they were not
reported in a sufficient number of publications to be
included in this study. These factors included pain and
sensitivity, mobility, edentulous ridge mucosa, root re-
sorption, temporomandibular joint problems, possible
reaction to metal, phonetic problems, and marginal fit.

Caries

Fifteen studies evaluated the incidence of caries, but
in 2 different ways. Some studies??2#26-28:35:45.46 5
sented the caries incidence in relation to the number of
abutments affected and determined that 602 of 3360
abutments became carious for a mean incidence of 18%
and a range from 0% to 27%.

Other studies®20-22:23:25-27:3133 eyaluated caries ac-
cording to the number of prostheses affected and deter-
mined that 8% of the prostheses were affected (113 of
1354 prostheses). The caries incidence ranged from
0.7% to 26%. Four studies®*?3*%?7 presented the data
as it related to both abutments and prostheses.
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Need for endodontic treatment

The endodontic incidence was also presented both
according to the number of abutments and number of
prostheses affected. Eleven studies®!8-22:24:26,27,35,44-47
related the incidence of endodontic treatment to the
number of abutment teeth, and the mean abutment in-
cidence was 11% (276 of 2514 abutments affected). The
range was from 3% to 38%.

Eight studies??2%27-33-3% related the incidence to the
number of prostheses affected, thereby providing a pros-
thesis incidence. Of the 1357 prostheses evaluated, 88
required treatment for a mean incidence of 7% and a
range of 0.7% to 21%.

Loss of retention

Fourteen studies®?%:22725:27-29,31-34:46 yalyated the

loss of retention of fixed partial dentures. In the 14
studies, 137 of 1906 prostheses loosened for a mean
incidence of 7% and a range from 0.0% to 13%.

Esthetics

An unsatisfactory esthetic result was found in 58 of
1024 prostheses evaluated in 7 studies,®?2-2329-31,33,34
There was a mean esthetics complications incidence of
6% and a range from 2% to 12%.

Periodontal disease

Thirteen studies®?9-22:23:25,26,30-35:45  y¢seqsed  the

periodontal health around prostheses. Of the 1440
prostheses evaluated, 62 adversely affected periodontal
health. There was a mean incidence of 4% and a range
from 0% to 17%.

Tooth fracture

The incidence of abutment tooth fracture was re-
corded in 14 studies.®?922-2325-3% The data were pro-
vided in relation to the number of prostheses in which
fracture occurred. There was not a sufficient number of
studies reporting the number of abutments that frac-
tured to include the data in this article. The mean pros-
thesis incidence was 3% (44 of 1602 prostheses recorded
abutment tooth fracture). The range was from 0.7% of
prostheses to 25% of prostheses.

Prosthesis fracture

Eight studies®?2%?32%:3273% 3q5essed the incidence of

framework fracture with 24 prostheses fracturing from a
combined study group of 1192 prostheses. The mean
incidence was 2%, with a range from 0.7% to 4%. The
studies in which framework fractures occurred involved
mostly long span prostheses, and many of the prostheses
had cantilevered pontics (single and double cantilevers).
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Table I1l. Most common all-ceramic crown complications

Number of crowns

studied/affected Mean incidence

Fracture 4277/318 7%
Loss of retention 545/11 2%
Pulpal health 1088/15 1%
Caries 1650/13 0.8%
Periodontal disease 942/0 0.0%

(no significant changes)

Porcelain veneer fracture

Five studies®®?7-31:333% provided data about veneer

fractures, with 17 of 768 prostheses aftected by fracture.
The mean incidence was 2%, with a range from 0.6% to
4%.

ALL-CERAMIC CROWNS

Complications encountered with all-ceramic crowns
are presented in 22 clinical studies.®**° A total of 4277
crowns were evaluated, and 357 exhibited some type of
complication, producing a mean complications inci-
dence of 8%. In the 22 studies, the observation times
were as short as 1 month and as long as 14 years. The
average length was about 4 years. Other studies reported
data about all-ceramic crowns but were not included in
this publication for 2 reasons. Three studies”®”? pre-
sented complications data that were subsequently pub-
lished after longer time periods, and therefore these 3
studies were excluded in favor of the longer studies.
Other publications'®!3'%!7 did not provide data in for-
mats that permitted inclusion.

Eighteen of the included studies
evaluated the crowns for periods between 1 and 4 years
and recorded a mean complications incidence of 7%
(range of 0% to 18%). Four studies**-%%°%% were 5 or
more years in length and reported a mean complications
rate of 14% (range of 8% to 18%).

The 22 clinical studies provided data regarding the
following 5 complications: crown fracture, loss of reten-
tion, need for endodontic treatment, caries, and peri-
odontal disease (Table IIT). One study®* provided data
regarding all 5 of the reported complications. Five of the
studies®®*7 5993 presented data regarding 4 of the 5
complications, and 5 articles®3%9%%%% provided infor-
mation about 3 of the 5 complications. There were 5
studies®*8-21:6%:69 that identified data for 2 of the com-
plications, and 6 publications*?-*0-52:34:56.66 oy re-
ported data about 1 complication (crown fracture).
Other factors were evaluated in the studies but not in the
required number of studies, and therefore no data are
included in this report. The factors included inadequate
form/color,®® marginal fit /smoothness,®® marginal dis-
coloration,®® tooth sensitivity,>®*” and occlusal even-
ness.®?

4,49-61,63,65,68,69
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Crown fracture

All 22 clinical studies®**°? provided data regarding
crown fracture. A total of 318 of the 4277 crowns frac-
tured for a mean incidence of 7% and a range from 0% to
16%. The fracture incidence varied with the length of the
study. There were 18 studies**9761:63:68:66.69 o ] 1o 4
years in length, reporting a mean fracture incidence of
5% and a range of 0% to 16%. Four studies*®:02:6%:6¢
evaluated the crowns after 5 years or more and reported
amean fracture incidence of 13% (192 of 1,520 crowns)
and a range from 5% to 14%.

Fracture was evaluated as it related to crown position
in the arch and wear facets /occlusal habits. Data regard-
ing these 2 factors were reported in a sufficient number
of studies to be included. The effect of 5 other factors
(age,®® gender,®%°® etching/type of cement,®® finish
line form,%” and ceramic thickness®”) on crown fracture
was evaluated, but only in 1 or 2 studies. The data were
therefore not included in this article.

The relationship between fracture and the location of
the crown (anterior, premolar, molar) was evaluated in
10 studies.>%-5962:67-70.7274 The mean fracture rates for
anterior (40 of 1255 crowns fractured), premolar (46 of
712 crowns fractured), and molar crowns (138 of 670
crowns fractured) were 3%, 7%, and 21%, respectively.

Four studies***®5%% assessed the effect of occlusal
habits and the presence of wear facets in the mouth.
Three of these studies®®°?® indicated these character-
istics were not substantively correlated with crown frac-
ture, whereas 1 study® indicated there was a critical
relationship.

Loss of retention

Four studies®®°?%%% indicated the number of

crowns that came loose during the study. There was a
mean loss of retention of 2% (11 of 545 crowns loos-
ened), with a range from 0.3% to 5%.

Need for endodontic treatment

Twelve studies®?!*%57-%5 identified the number of

restored teeth needing endodontic treatment. Of the
1088 all-ceramic crowns evaluated, 15 teeth needed
treatment. A mean incidence of 1% was calculated, and
there was a 0.0% to 5% range.

Caries

Thirteen of 1650 teeth evaluated in 13 stud-
ies®3:99:57765:08.69 developed carious lesions. There was a
mean incidence of 0.8% and a range from 0.0% to 5%.

Periodontal disease

Periodontal health was assessed in 8 stud-
ies, *8:93,55,57,63:65.68 ()f the 942 crowns evaluated, any
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Table IV. Most common resin-bonded prosthesis
complications

Number of prostheses

studied/affected Mean incidence
Debonding 7029/1481 21%
Tooth discoloration 343/62 18%
Caries 3426/242 7%
Porcelain fracture 1126/38 3%
Periodontal disease 748/0 0.0%

(no significant changes)

changes noted were either not significant or subjectively
determined to be of no permanent detriment.

RESIN-BONDED PROSTHESES

Forty-eight studies”'?° present complications data

regarding resin-bonded prostheses. There were 56 pub-
lished studies but only 48 different patient groups, be-
cause there were multiple publications reporting on the
same patients at different time intervals. The studies
with the longer follow-up times were included in this
article, and those presenting earlier data'?''?® were ex-
cluded from the mean complications calculations but
included in relation to specific complications. In the 48
studies, a total of 1823 complications were reported in
conjunction with 7029 prostheses for a mean complica-
tions incidence of 26%. The length of the studies ranged
from 1 month to 15 years, with an average study length
of about 4 years. In addition to the 48 patient groups,
there were 5 studies'?° '3 that only evaluated the effect
of resin bonded prostheses on the periodontium, 1 that
assessed marginal fit,'3* a literature review'*® comparing
the failure rates of resin-bonded prostheses with conven-
tional fixed partial dentures and implant prostheses, and
several articles'®*'*! that assessed the survival of resin-
bonded prostheses. In 1991, a meta-analysis'** was per-
formed on available clinical studies.

Thirty-seven  studies’3-83:85-87:89-94,96-101,105,108,
109,111-116,119,120 ¢y lyyated the prostheses for periods
between 1 to 4 years and reported a mean complica-
tions incidence of 25% (1304 of 5204 prostheses affected).
Eleven studies®88:95:102-104106,107,110,117.118 o uided
data about prosthesis complications after 5+ years and
reported a mean complications incidence of 28% (519 of
1825 prostheses affected).

The following 5 factors were evaluated in a sufficient
number of studies to be included in this article: debond-
ing, abutment tooth discoloration, abutment tooth car-
ies, porcelain fracture, and periodontal discase (Table
IV). Three studies'°*'°%1%8 provided data related to all
5 complications, 4 articles”?"8%83:19¢ reported on 4 of
the 5 complications, 4 studies®*311!17 evaluated 3 of
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the 5 complications, and 13 publications3!-85-86:21,94.97-100,

H2HEH8120 covered 2 of the 5 complications. Twenty-
four”3-78:82,87-90,92,95,96,101,102,104,107,109-111,113,115,119

of the 48 studies only reported on 1 of the 5 complications.

Debonding

Forty-eight studies”? 2 evaluated the incidence of

debonding. A total of 1481 of 7029 prostheses
debonded (mean incidence of 21% with a range of 0.0%
to 52%). The rate of debonding varied with the length of
the clinical study. There were 11 studies with less than 2
years of postplacement evaluation”3”7-78.81-83.85.87,
89.97.195 4nd a mean debonding rate of 10%. Twenty-six
studies”476,79,80,86,90-94,96,98-101,108,109,111-116,119,120
ranged in length from 2 to 5 years with a mean debonding
rate of 20%. A mean debonding rate of 24% was associated
with the 11 studies3®38:95:102-104,106,107,110,117,118 1.~
ating prostheses for periods in excess of 5 years.

Debonding was evaluated in relationship to arch,
arch location (anterior versus posterior), presence of
abutment tooth preparation, gender, age, span length,
and occlusal forces. These factors were assessed in a suf-
ficient number of studies to be included in this article.
Other factors (abutment mobility, trauma, bonding
area) were evaluated but not in a sufficient number of
studies (3 or more) to be reported.

Maxillary and mandibular debonding rates were
compared in 27 studies. Six studies”®7%:21-113:115.117
ported increased debonding in the maxilla, 8 stud-
ies”7-90:93.98-100.109.116 £5nd higher debonding in the
mandible, and 13 studies79,84—,86,87,95,103,104—,106—108,11l,
218 found no significant difference between arches.
No conclusive trend was noted.

Twenty-three studies compared anterior and poste-
rior prostheses. Higher posterior debonding rates were
reported in 8 studies,””>?0:9398:9% 13116117 whereas
higher anterior debond rates were found in 4 stud-
ies.82:91:96:123 No significant differences were reported
in 11 studies.3+87:100,103,104,106-108, 111,112,118 g gy
no conclusive trend was observed.

A comparison was made between minimal /no abut-
ment tooth preparation and a retentive tooth prepara-
tion in 9 studies. The retentive tooth preparations were
not always illustrated but frequently were described as
having 1 or more of the following features: proximal
guiding surface, extended over a broad area of the teeth,
proximal grooves, pinholes, and rests. Three stud-
ies®¢19%:118 reported no significant effect as the result of
tooth preparation, whereas 5 studies®*!01-106,107.124
ported substantial debonding rate decreases when the
teeth were prepared. In these 5 studies, prostheses with-
out retentive tooth preparations had a mean debonding
rate of 47%, whereas those with retentively prepared
abutments exhibited a mean debonding rate of 11%.

re-

re-
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The effect of gender was evaluated in 8 studies. No
significant difference was reported in 5 stud-
ies87-9610R LIS " whereas 3 studies”??%1%3 reported a
higher debonding rate in male patients. No conclusive
trend was noted.

Four studies®7>104:115,121
rates in young patients, whereas 2 other studies
found no significant difference. Two studies described
“young” as being less than 20 years old, and another
study indicated “young” as being less than 30 years old.
A possible trend toward higher debonding rates with
young patients was noted.

Six studies®” 8100106 qeqeqed the effect of
span length by reporting data regarding prostheses
longer than 3 units in length,*”>'*® prostheses with more
than 1 pontic,'°%!1%%111 or prostheses with more than 2
retainers.”®1%%1%* Three of the 6 studies®*®*%!%® pro-
vided debonding incidence percentages that permitted
comparisons of short and longer span prostheses. Three
of the studies reported the comparison as being either
higher with prostheses over 3 units in length,'® 2 times
the number of debondings with more than 2 retainers,”®
or debonding at an ecarlier time when there was more
than 1 pontic.'' The mean debonding incidence of
short span prostheses was 25%. The longer span pros-
theses had a mean debonding rate of 52%.

Eight studies”®7?-85:89.91,94103, 117,121 ¢yqlyated the
effect of occlusal forces on the debonding rate. Two of
these studies indicated that 70%'*' and 45%"° of the
debonding was associated with prostheses placed in the
presence of heavy occlusal forces. The other studies
when combined indicated that 22% of the debondings
(31 of 143 debondings) were attributable to heavy oc-
clusal forces.

reported higher debonding

96,103

Abutment tooth discoloration

The presence of metal on the lingual surface pro-
duced discoloration of abutment teeth. This complica-

tion, the second most common, was reported in 7 stud-
g 79-81,103,105,106,108 Lo o f the studiesS0:81-103,105,108

ies
provided a percentage incidence, whereas 2 others””%¢

reported its occurrence but did not indicate the number
of prostheses affected by this complication. The 5 stud-
ies, when combined, indicate that 62 of 343 prostheses
exhibited tooth discoloration for a mean incidence of
18% and a range of 3% to 37%.

Abutment tooth caries

Twenty-two studies”2-30-83,84,86,93,94,98,100,103,105,106,

108,109,112,114,116-118,121,122,134 reported on the occur-

rence of caries. The mean incidence of caries for the 22
studies was 7% (242 of 3426 prostheses aftected by caries).
A finding of no caries was reported in 9 stud-
(s, 798083 8493,105,116,117,122 g1 cridiesd6:9498,106,121,

13% reported a caries incidence of less than 2%, and 7 stud-
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ies!00-103,108,109, 112, 114118 yerirted an incidence greater

than 2%. The incidence range was from 0.0% to 12%. Of

the 13 studies reporting the presence of caries, sev-

en86-78,100,106,108,109,112 reported the caries occurred in
—— . . 94,103,114,118

conjunction with debonded retainers, four

did not indicate whether the retainer was bonded or

debonded, and 2 studies'?*!3° stated the caries incidence

was not associated with debonding.

Porcelain fracture

The presence of fractured porcelain was assessed in 15
studies.”9-81:84.85,91,93,103,105,106,108,116,122,123,128 T},a
mean incidence for the 15 studies was 3% (38 of 1126
prostheses experienced porcelain fracture). Four stud-
ies”?:80:122:123 reported no fractures, and the 11 other
studies®184859193,103,105,106,108,116,128 yepyred  inci-

dences ranging from 0.8% to 8%.

Periodontal disease

The effect of the prosthesis on abutment tooth peri-
odontal health was reported in 15 studies.® Seven of the
studies®?8:32:34:50.62.68 £5,nd no periodontal problems
or no increased incidence of periodontal disease, and 4
reported the presence of mild inflammation.'##6-52:60 In
1 study,*” there was 1 abutment tooth that was ex-
tracted after 4 years because of a progressive periodontal
condition. Three studies reported statistically significant
changes that were not considered to be clinically rele-
vant by the authors of all 3 articles.®”*?*%! Factors eval-
uated in these studies included plaque index, gingival
index, pocket depth, attachment level, and gingival re-
cession.

POSTS AND CORES

There are 12 clinical studies that report the
total number of posts and cores evaluated and the total
number of complications encountered. There were 279
complications found among the 2784 posts and cores in
the 12 studies, producing a mean complications inci-
dence of 10%. Among the 12 studies, observation times
were as short as 1 year and as long as 25 years. The
average study length was about 6 years. Additional stud-
ies33154-161 have been published with clinical data about
post and core complications, but they did not present
the total number of complications encountered, or they
only presented data regarding 1 or 2 types of complica-
tions. One study'®® performed a meta-analysis of avail-
able studies, and 1 study'®® developed a mechanical lon-
gevity estimation model.

Three studies'®!*%1%0 evaluated the posts and cores
for periods between 1 to 4 years and recorded a mean
complications incidence of 11%. One of the 3 studies'*®
indicated the posts were observed over periods from 2 to
10 years. Because a mean observation time was not dis-
closed, a decision was made to include this data with the

16,143-153
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Table V. Most common post and core complications

Number of posts and cores

studied/affected Mean incidence

Post loosening 2596/135 5%
Root fracture 3043/95 3%
Caries 1047/16 2%
Periodontal disease 283/6 2%

1- to 4-year studies. Nine studies!*3145-147-149,151-153

evaluated the posts over periods between 5 and 10 years,
with a mean complications incidence of 10%. One
study'*® evaluated posts over 1 to 25 years, and there
also was no information about the average observation
time. A decision was made to include this data in the
group that included studies longer than 4 years.

The following 4 complications were evaluated in 3 or
more studies and were therefore included in this article:
post loosening, root fracture, caries, and periodontal
disease (Table V). One study'** presented data regard-
ing all 4 of these complications, whereas 5 studies'*"
148,150,152 presented data for 3 of the 4 complications.
Five studies!®!1#5:131.155:161 coyered 2 of the complica-
tions, and 2 studies'**'*® reported on only 1 complica-
tion. The effect of the tooth position in the arch was
assessed in 6 studies, #7131 183:159.161 1yt gpecific inci-
dence numbers were not published, thereby preventing
any calculations. Three of the 6 studies noted higher
failure rates in the anterior maxilla,’®'"1°3 and 2 stud-
ies'*711 indicated the position of the tooth in the arch
was not a significant factor. Three other factors (root
perforations,'**'%°  bent/fractured posts,"**!%2 and
endodontic failures'*”!*%) were evaluated, but inci-
dence data were only available in 2 studies. Therefore
the data were not included.

Post loosening

Eleven studies!®144148:150-152,155,161 1 vided nu-

merical data related to post loosening. A total of 135 of
2596 posts loosened from the root for a mean incidence
of 5% (range of 0% to 10%).

Root fracture
16,144-148,150-152,154,155,158,161
154,158

There were 13 studies
with root fracture incidence data. Two studies
only reported data related to root fractures and did not
comment on other complications or the overall compli-
cations incidence. Ninety-five fractures were recorded in
3043 teeth, producing a mean incidence of 3% (range of
0% to 11%).

Caries

Four studies'**146:150:152 renorted on the presence

of caries. Of the 1047 posts and cores evaluated in the 4
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studies, 16 were affected by caries. The mean incidence
was 2% with a range from 0.8% to 9%.

Periodontal disease

Three studies'**'%7:14% jidentified the number of

teeth restored with posts and cores that failed because of
periodontal reasons. Six failures were recorded in the
283 teeth evaluated, producing a mean incidence of 2%
(range from 1% to 3%).

SUMMARY

The complications information presented in this
study identifies trends that can be effectively used to
develop treatment plans that optimize success and to
communicate appropriate expectations to patients.
Conventional fixed partial dentures had the greatest
complications incidence (27%), with resin bonded pros-
theses having a comparable incidence (26%). Single
crowns (11%) and posts and cores (10%) had compara-
ble complications incidences. All-ceramic crowns had
the lowest incidence (8%) of complications.

The most common complications associated with
conventional fixed partial dentures were caries (18% of
abutments and 8% of prostheses), need for endodontic
treatment (11% of abutments and 8% of prostheses), loss
of retention (7% of prostheses), esthetics (6% of prosthe-
ses), periodontal disease (4% of prostheses), tooth frac-
ture (3% of prostheses), and prosthesis/porcelain frac-
ture (2% of prostheses). With resin bonded prostheses,
the most common complications were debonding (21%
of prostheses), tooth discoloration (18% of prostheses),
caries (7% of prostheses), and porcelain fracture (3% of
prostheses). The most common complications associ-
ated with conventional single crowns were need for end-
odontic treatment (3%), porcelain fracture (3%), loss of
retention (2%), periodontal disease (0.6%), and caries
(0.4%). The most common post and core complications
were post loosening (5%), root fracture (3%), caries
(2%), and periodontal disease (2%). With all-ceramic
crowns, the most common complications were crown
fracture (7%), loss of retention (2%), need for endodon-
tic treatment (1%), and caries (0.8%).

REFERENCES

1. Merriam Webster’s Collegiate Dictionary. 10th ed. Springfield, MA: Mer-
riam-Webster; 1993. p. 236.

2. Hursey RJ. A clinical survey of the failure of crown and bridges. South
Carolina Dent ) 1958;16:4-11.

3. Lundqvist P, Nilson H. A clinical re-examination of patients treated with
pinledge-crowns. ] Oral Rehabil 1982;9:373-87.

4. Cheung GS. A preliminary investigation into the longevity and causes of
failure of single unit extracoronal restorations. J Dent 1991;19:160-3.

5. Palmqvist S, Swartz B. Artificial crowns and fixed partial dentures 18 to
23 years after placement. Int J Prosthodont 1993;6:279-85.

6. Milleding P, Haag P, Neroth B, Renz I. Two years of clinical experience
with Procera titanium crowns. Int J Prosthodont 1998;11:224-32.

38

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

GOODACRE ET AL

. Walton TR. A 10-year longitudinal study of fixed prosthodontics: clinical

characteristics and outcome of single-unit metal-ceramic crowns. Int J
Prosthodont 1999;12:519-26.

. Bergman B, Bessing C, Ericson G, Lundquist P, Nilson H, Andersson M.

A 2-year follow-up study of titanium crowns. Acta Odontol Scand 1990;
48:113-7.

. Nilson H, Bergman B, Bessing C, Lundqvist P, Andersson M. Titanium

copings veneered with Procera Ceramics: a longitudinal clinical study.
Int J Prosthodont 1994;7:115-9.

. Jones JC. The success rate of anterior crowns. Br Dent ) 1972;132:399-

403.

. Coornaert J, Adriaens P, De Boever J. Long-term clinical study of porce-

lain-fused-to-gold restorations. J Prosthet Dent 1984;51:338-41.

. Meeuwissen R, Eschen S. Prosthodontic treatment and retreatment of 845

servicemen. J Prosthet Dent 1985;53:425-7.

. Leempoel PJ, Eschen S, De Haan AF, Van't Hof MA. An evaluation of

crowns and bridges in a general dental practice. ] Oral Rehabil 1985;
12:515-28.

. Strub JR, Stiffler S, Scharer P. Causes of failure following oral rehabilita-

tion: biological versus technical factors. Quintessence Int 1988;19:215-
22.

. Black SM, Charlton G. Survival of crowns and bridges related to luting

cements. Restorative Dent 1990;6:26-30.

. Schwartz NL, Whitsett LD, Berry TG, Stewart JL. Unserviceable crowns

and fixed partial dentures: life-span and causes for loss of serviceability.
J Am Dent Assoc 1970;81:1395-401.

. Walton JN, Gardner FM, Agar JR. A survey of crown and fixed partial

denture failures: length of service and reasons for replacement. J Prosthet
Dent 1986;56:416-21.

. Jackson CR, Skidmore AE, Rice RT. Pulpal evaluation of teeth restored

with fixed prostheses. ) Prosthet Dent 1992;67:323-5.

. Morrant GA. Bridges with particular relation to the periodontal tissues.

Dent Practit 1956;6:178-86.

Kantorowicz GF. Bridges an analysis of failures. Dent Practit 1968;18:
176-8.

Roberts DH. The failure of retainers in bridge prostheses. An analysis of
2000 retainers. Br Dent ) 1970;128:117-24.

Reuter JE, Brose MO. Failures in full crown retained dental bridges. Br
Dent J 1984;157:61-3.

Randow K, Glantz PO, Zoger B. Technical failures and some related
clinical complications in extensive fixed prosthodontics. An epidemio-
logical study of long-term clinical quality. Acta Odontol Scand 1986;44:
241-55.

Karlsson S. A clinical evaluation of fixed bridges, 10 years following
insertion. ] Oral Rehabil 1986;13:423-32.

Karlsson S. Failures and length of service in fixed prosthodontics after
long-term function. A longitudinal clinical study. Swed Dent ) 1989;13:
185-92.

Carlson BR, Yontchev E, Carlsson GE. Extensive fixed partial dentures on
mandibular canine teeth: a 5-year recall study. Int ] Prosthodont 1989;
2:265-71.

Cheung GS, Dimmer A, Mellor R, Gale M. A clinical evaluation of
conventional bridgework. ] Oral Rehabil 1990;17:131-6.

Ericson G, Nilson H, Bergman B. Cross-sectional study of patients fitted
with fixed partial dentures with special reference to the caries situation.
Scand ] Dent Res 1990;98:8-16.

Budtz-Jorgensen E, Isidor F. A 5-year longitudinal study of cantilevered
fixed partial dentures compared with removable partial dentures in a
geriatric population. J Prosthet Dent 1990;64:42-7.

Laurell L, Lundgren D, Falk H, Hugoson A. Long-term prognosis of
extensive polyunit cantilevered fixed partial dentures. ] Prosthet Dent
1991,;66:545-52.

Valderhaug J. A 15-year clinical evaluation of fixed prosthodontics. Acta
Odontol Scand 1991;49:35-40.

Decock V, De Nayer K, De Boever JA, Dent M. 18-Year longitudinal
study of cantilevered fixed restorations. Int J Prosthodont 1996;9:331-40.
Sundh B, Odman P. A study of fixed prosthodontics performed at a
university clinic 18 years after insertion. Int) Prosthodont 1997;10:513-9.
Lindquist E, Karlsson S. Success rate and failures for fixed partial dentures
after 20 years of service: Part I. Int ] Prosthodont 1998;11:133-8.
Hammerle CH, Ungerer MC, Fantoni PC, Bragger U, Burgin W, Lang NP.
Long-term analysis of biologic and technical aspects of fixed partial
dentures with cantilevers. Int ] Prosthodont 2000;13:409-15.

VOLUME 90 NUMBER 1



GOODACRE ET AL

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Leempoel PJ, Kayser AF, Van Rossum GM, De Haan AF. The survival rate
of bridges. A study of 1674 bridges in 40 Dutch general practices. ) Oral
Rehabil 1995;22:327-30.

Creugers NH, Kayser AF, van't Hof MA. A meta-analysis of durability
data on conventional fixed bridges. Community Dent Oral Epidemiol
1994,;22:448-52.

Scurria MS, Bader JD, Shugars DA. Meta-analysis of fixed partial denture
survival: prostheses and abutments. J Prosthet Dent 1998;79:459-64.
Bergenholtz G, Nyman S. Endodontic complications following periodon-
tal and prosthetic treatment of patients with advanced periodontal dis-
ease. ] Periodontol 1984;55:63-8.

Glantz PO, Ryge G, Jendresen MD, Nilner K. Quality of extensive fixed
prosthodontics after five years. | Prosthet Dent 1984;52:475-9.

Odman PA, Karlsson S. Follow-up study of patients with bridge construc-
tions performed by private dental surgeons and at a university clinic, 8
years following insertion. ] Oral Rehabil 1988;15:55-63.

Foster LV. Failed conventional bridge work from general dental practice:
clinical aspects and treatment needs of 142 cases. Br Dent J 1990;168:
199-201.

Glantz PO, Nilner K, Jendresen M, Sundberg H. Quality of fixed prosth-
odontics after 15 years. Acta Odontol Scand 1993;51:247-52.
Valderhaug J, Jokstad A, Ambjornsen E, Norheim PW. Assessment of the
periapical and clinical status of crowned teeth over 25 years. ] Dent
1997;25:97-105.

Makila E, Salonen M. A follow-up study of partial crowns as bridge
retainers. Proc Finn Dent Soc 1975;71:15-28.

Gustavsen F, Silness J. Clinical and radiographic observations after 6
years on bridge abutment teeth carrying pinledge retainers. ) Oral Reha-
bil 1986;13:295-8.

Reichen-Graden S, Lang NP. Periodontal and pulpal conditions of abut-
ment teeth. Status after four to eight years following the incorporation of
fixed reconstructions. Schweiz Monatsschr Zahnmed 1989;99:1381-
5German.

Wolf JE, Hakala PE, Kolehmainen L, Jarvienen V. A follow-up study of
porcelain and acrylic jacket crowns. Proc Finn Dent Soc 1978;74:54-8.
McLean JW. The Future for Dental Porcelain. In: McLean JW, editor.
Proceedings of the First International Symposium on Ceramics. Chicago:
Quintessence; 1983. p. 13-40.

Moffa JP, Lugassy AA, Ellison JA. Clinical evaluation of a castable ce-
ramic material. Three year study. IADR abstract No. 43. ] Dent Res
1988;67:118.

Richter EJ, Augthun M. [Dicor glass ceramic crowns]. Dtsch Zahnarztl Z
1989;44:785-7. German.

Erpenstein H, Kerschbaum T. [Fracture rate of Dicor crowns under
clinical conditions]. Dtsch Zahnarztl Z 1991;46:124-8. German.
Nahara Y, Sadamori S, Hamada T. Clinical evaluation of castable apatite
ceramic crowns. ) Prosthet Dent 1991;66:754-8.

Hankinson JA, Cappetta EG. Five years’ clinical experience with a leu-
cite-reinforced porcelain crown system. Int J Periodontics Restorative
Dent 1994;14:138-54.

Kelsey WP 3rd, Cavel T, Blankenau RJ, Barkmeier WW, Wilwerding TM,
Latta MA. 4-year clinical study of castable ceramic crowns. Am J Dent
1995;8:259-62.

Scotti R, Catapano S, D’Elia A. A clinical evaluation of In-Ceram crowns.
Int J Prosthodont 1995;8:320-3.

Pang SE. A report of anterior In-Ceram restorations. Ann Acad Med
Singapore 1995;24:33-7.

Huls A. All-ceramic restorations with the In-Ceram system. 6 years of
clinical experience. Bad Sickingen, Germany: VITA Zahnfabrik H.
Rauter GmbH & co. KG; 1995. p. 1-31.

Probster L. Four year clinical study of glass-infiltrated, sintered alumina
crowns. ] Oral Rehabil 1996;23:147-51.

Fradeani M, Aquilano A. Clinical experience with Empress crowns. Int J
Prosthodont 1997;10:241-7.

Lehner C, Studer S, Brodbeck U, Scharer P. Short-term results of IPS-
Empress full-porcelain crowns. | Prosthodont 1997;6:20-30.

Oden A, Andersson M, Krystek-Ondracek I, Magnusson D. Five-year
clinical evaluation of Procera AllCeram crowns. ) Prosthet Dent 1998;
80:450-6.

Burke FJ, Qualthrough AJ, Wilson NH. A retrospective evaluation of a
series of dentin-bonded ceramic crowns. Quintessence Int 1998;29:
103-6.

Sjogren G, Lantto R, Tillberg A. Clinical evaluation of all-ceramic crowns
(Dicor) in general practice. J Prosthet Dent 1999;81:277-84.

JULY 2003

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

THE JOURNAL OF PROSTHETIC DENTISTRY

Sjogren G, Lantto R, Granberg A, Sundstrom BO, Tillberg A. Clinical
examination of leucite-reinforced glass-ceramic crowns (Empress) in gen-
eral practice: a retrospective study. Int ] Prosthodont 1999;12:122-8.
Malament KA, Socransky SS. Survival of Dicor glass-ceramic dental
restorations over 14 years: Part |. Survival of Dicor complete coverage
restorations and effect of internal surface acid etching, tooth position,
gender, and age. J Prosthet Dent 1999;81:23-32.

Malament KA, Socransky SS. Survival of Dicor glass-ceramic dental
restorations over 14 years. Part II: effect of thickness of Dicor material
and design of tooth preparation. J Prosthet Dent 1999;81:662-7.
McLaren EA, White SN. Survival of In-Ceram crowns in a private prac-
tice: a prospective clinical trial. ] Prosthet Dent 2000;83:216-22.
Haselton DR, Diaz-Arnold AM, Hillis SL. Clinical assessment of high-
strength all-ceramic crowns. J Prosthet Dent 2000;83:396-401.
Malament KA, Grossman DG. Clinical application of bonded Dicor
crowns: Two-year report. IADR abstract No. 1523. J Dent Res 1990;69:
299.

. Probster L. Survival rate of In-Ceram restorations. Int ) Prosthodont 1993;

6:259-63.

Kelsey WP lIl, Cavel WT, Blankenau J, Barkmeier WW, Wilwerding TM,
Matranga LF. Two-year clinical study of castable ceramic crowns. Quin-
tessence Int 1995;26:15-20.

Scheer B, Silverstone LM. Replacement of missing anterior teeth by etch
retained bridges. J Int Assoc Dent Child 1975;6:17-9.

Kuhlke KL, Drennon DG. An alternative to the anterior single-tooth
removable partial denture. ] Int Assoc Dent Child 1977;8:11-5.
Denehy GE, Howe DF. A conservative approach to the missing anterior
tooth. Quintessence Int 1979;10:23-9.

Jenkins CB. Etch-retained anterior pontics. A 4-year study. Br Dent |
1978;144:206-8.

Livaditis GJ. Resin-bonded cast restorations: clinical study. Int) Periodon-
tics Restorative Dent 1981;1:70-9.

Shaw MJ, Tay WM. Clinical performance of resin-bonded cast metal
bridges (Rochette bridges). A preliminary report. Br Dent | 1982;152:
378-80.

Bergendal B, Hallonsten AL, Koch G, Ludvigsson N, Olgart K. Composite
retained onlay bridges. Swed Dent J 1983;7:217-25.

Eshleman JR, Moon PC, Barnes RF. Clinical evaluation of cast metal
resin-bonded anterior fixed partial dentures. ] Prosthet Dent 1984;51:
761-4.

LaBarre EE, Russell D. Update on resin-bonded bridges. CDA Journal
1984;12:108-11.

Hudgins JL, Moon PC, Knap FJ. Particle-roughened resin-bonded retain-
ers. ) Prosthet Dent 1985;53:471-6.

Chew CL. The acid-etched fixed partial denture: a two-year report. J
Prosthet Dent 1985;54:173-5.

Behr M, Leibrock A, Stich W, Rammelsberg P, Rosentritt M, Handel G.
Adhesive-fixed partial dentures in anterior and posterior areas. Results of
an on-going prospective study begun in 1985. Clin Oral Investig 1998;
2:31-5.

Creugers NH, van’t Hof MA, Vrijhoef MM. A clinical comparison of three
types of resin-retained cast metal prostheses. ] Prosthet Dent 1986;56:
297-300.

Kellett M. The etch-retained metal restoration in hospital clinical use. Br
Dent J 1987;163:259-62.

Marinello CP, Kerschbaum T, Heinenberg B, Hinz R, Peters S, Pfeiffer P,
et al. Experiences with resin-bonded bridges and splints-a retrospective
study. J Oral Rehabil 1987;14:251-60.

Williams VD, Denehy GE, Thayer KE, Boyer DB. Resin bonded prosthe-
ses: A ten year retrospective study. IADR Abstract No. 739. ] Dent Res
(special issue) 1987;66:199.

Wiltshire WA, Ferreira MR, Nel JC. Clinical evaluation of resin-bonded
bridges at 1-3 years. IADR Abstract No. 740. ] Dent Res (special issue)
1987;66:199.

Moh!l G, Mehra R, Ford A. Clinical evaluation of etched-metal resin-
bonded fixed partial dentures. J Prosthet Dent 1988;59:403-4.

Clyde JS, Boyd T. The etched cast metal resin-bonded (Maryland) bridge:
a clinical review. ] Dent 1988;16:22-6.

Hickel R, Voss A. [Comparative studies on fissure sealing: composite
versus Cermet cement]. Dtsch Zahnarztl Z 1989;44:59-62. German.
Al-Shammery AR, Saeed HI. A four-year clinical evaluation of acid
etched bridges. Saudi Dental J 1989;1:56-9.

39



THE JOURNAL OF PROSTHETIC DENTISTRY

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

112.

113.

114.

115.

116.

120.

122.

40

Ferrari M, Mason PN, Cagidiaco D, Cagidiaco MC. Clinical evaluation of
resin bonded retainers. Int ] Periodontics Restorative Dent 1989;9:207-
19.

Creugers NH, Snoek PA, van't Hof MA, Kayser AF. Clinical performance
of resin-bonded bridges: a 5-year prospective study. Il. The influence of
patient-dependent variables. ] Oral Rehabil 1989;16:521-7.

Hussey DL, Pagni C, Linden GL. Performance of 400 adhesive bridges
fitted in a restorative dentistry department. ) Dent 1991;19:221-5.
Prébster L, Setz J. Clinical performance of silane-coated, resin-bonded
fixed partial dentures with two different preparational concepts. Quin-
tessence Int 1990;21:707-12.

Olin PS, Hill EM, Donahue JL. Resin bonded bridges: University of
Minnesota Recall Data. IADR Abstract No. 2031. J Dent Res (Special
issue) 1990;69:362.

Crispin BJ. A longitudinal clinical study of bonded fixed partial dentures:
the first 5 years. J Prosthet Dent 1991;66:336-42.

Chang HK, Zidan O, Lee IK, Gomez-Marin O. Resin-bonded fixed partial
dentures: a recall study. J Prosthet Dent 1991;65:778-81.

Simon JF, Gartrell RG, Grogono A. Improved retention of acid-etched
fixed partial dentures: a longitudinal study. J Prosthet Dent 1992;68:
611-5.

Boyer DB, Williams VD, Thayer KE, Denehy GE, Diaz-Arnold AM.
Analysis of debond rates of resin-bonded prostheses. ] Dent Res 1993;
72:1244-8.

Thayer KE, Williams VD, Diaz-Arnold AM, Boyer DB. Acid-etched, resin
bonded cast metal prostheses: a retrospective study of 5- to 15-year-old
restorations. Int J Prosthodont 1993;6:264-9.

Dunne SM, Millar BJ. A longitudinal study of the clinical performance of
resin bonded bridges and splints. Br Dent J 1993;174:405-11.

Besimo C. Resin-bonded fixed partial denture technique: results of a
medium-term clinical follow-up investigation. J Prosthet Dent 1993;69:
144-8.

Barrack G, Bretz WA. A long-term prospective study of the etched-cast
restoration. Int J Prosthodont 1993;6:428-34.

Rammelsberg P, Pospiech P, Gernet W. Clinical factors affecting adhe-
sive fixed partial dentures: a 6-year study. ] Prosthet Dent 1993;70:300-7.
Gilmour ASM, Ali A. Clinical performance of resin-retained fixed partial
dentures bonded with a chemically active luting cement. ) Prosthet Dent
1995;73:569-73.

Verzijden CW, Creugers NH, Mulder J. A multi-practice clinical study on
posterior resin-bonded bridges: a 2.5 year interim report. ] Dent Res
1994;73:529-35.

Samama Y. Fixed bonded prosthodontics: a 10-year follow-up report.
Part I: Analytical overview. Int J Periodontics Restorative Dent 1995;15:
424-35.

. Mudassir A, Aboush YE, Hosein M, Hosein T, Padihar I. Long-term

clinical performance of resin-bonded fixed partial dentures placed in a
developing country. ] Prosthodont 1995;4:233-6.

Priest G. An 11-year reevaluation of resin-bonded fixed partial dentures.
Int J Periodontics Restorative Dent 1995;15:238-47.

Briggs P, Dunne S, Bishop K. The single unit, single retainer, cantilever
resin-bonded bridge. Br Dent J 1996;181:373-9.

Kerschbaum T, Haastert B, Marinello CP. Risk of debonding in three-unit
resin-bonded fixed partial dentures. J Prosthet Dent 1996;75:248-53.
Hussey DL, Linden GJ. The clinical performance of cantilevered resin-
bonded bridgework. ] Dent 1996;24:251-6.

Boening KW. Clinical performance of resin-bonded fixed partial den-
tures. J Prosthet Dent 1996;76:39-44.

. Hansson O, Bergstrom B. A longitudinal study of resin-bonded prosthe-

ses. ) Prosthet Dent 1996;76:132-9.

. Probster B. Henrich GM. 11-year follow-up study of resin-bonded partial

dentures. Int J Prosthodont 1997;10:259-68.

. Besimo C, Gachter M, Jahn M, Hassell T. Clinical performance of

resin-bonded fixed partial dentures and extracoronal attachments for
removable prostheses. ] Prosthet Dent 1997;78:465-71.

Botelho MG, Nor LC, Kwong HW, Kuen BS. Two-unit cantilevered
resin-bonded fixed partial dentures-a retrospective, preliminary clinical
investigation. Int ] Prosthodont 2000;13:25-8.

. Williams VD, Denehy GE, Thayer KE, Boyer DB. Acid-etch retained cast

metal prostheses: a seven-year retrospective study. ] Am Dent Assoc
1984;108:629-31.

Priest GF, Donatelli HA. A four-year clinical evaluation of resin-bonded
fixed partial dentures. J Prosthet Dent 1988;59:542-6.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

GOODACRE ET AL

Hansson O, Moberg LE. Clinical evaluation of resin-bonded prostheses.
Int J Prosthodont 1992;5:533-41.

De Kanter RJ, Creugers NH, Verzijden CW, Van’t Hof MA. A five-year
multi-practice clinical study on posterior resin-bonded bridges. J Dent
Res 1998;77:609-14.

Mohl G, Mehra R. Clinical evaluation of etched metal resin bonded
bridges. IADR Abstract No. 1278. ) Dent Res (special issue) 1986;65:611.
Thompson VP, Wood M. Etched casting bonded retainer recalls: Results
at 3-5 years. IADR Abstract No. 1282. ) Dent Res (special issue) 1986;
65:311.

Crispin BJ, Fisher DW, Avera S. Etched metal bonded restorations: Three
years of clinical follow-up. IADR Abstract No. 1285. ) Dent Res 1986;65
special issue:312.

Proebster L. Four-year clinical study of resin-bonded restorations utiliz-
ing the Silicoater technique. IADR Abstract No. 2036. J Dent Res (special
issue) 1990;69:363.

Freilich MA, Niekrash CE, Katz RV, Simonsen RJ. The effects of resin-
bonded and conventional fixed partial dentures on the periodontium:
restoration type evaluated. ] Am Dent Assoc 1990;121:265-9.

Wood M, Thompson VP, Romberg E, Morrison G. Resin-bonded fixed
partial dentures. II. Clinical findings related to prosthodontic character-
istics after approximately 10 years. ] Prosthet Dent 1996;76:368-73.
Creugers NH, Snoek PA, Vogels AL. Overconturing in resin-bonded
prostheses: plaque accumulation and gingival health. J Prosthet Dent
1988;59:17-21.

Romberg E, Wood M, Thompson VP, Morrison GV, Suzuki JB. 10-year
periodontal response to resin bonded bridges. ] Periodontol 1995;66:
973-7.

al-Wahadni A, Linder GJ, Hussey DL. Periodontal response to cantile-
vered and fixed-fixed resin bonded bridges. Eur J Prosthodont Restor
Dent 1999;7:57-60.

Wood M, Kern M, Thompson VP, Romberg E. Ten-year clinical and
microscopic evaluation of resin-bonded restorations. Quintessence Int
1996;27:803-7.

Priest GF. Failure rates of restorations for single-tooth replacement. Int J
Prosthodont 1996;9:38-45.

Marinello CP, Kerschbaum T, Heinenberg B, Hinz R, Peters S, Pfeiffer P,
et al. First experiences with resin-bonded bridges and splints-a cross-
sectional retrospective study, Part Il. ] Oral Rehabil 1988;15:223-5.
Creugers NH, Kayser AF, Van't Hof MA. A seven-and-a-half-year survival
study of resin-bonded bridges. J Dent Res 1992;71:1822-5.

Creugers NH, Kayser AF. An analysis of multiple failures of resin-bonded
bridges. ] Dent 1992;20:348-51.

Creugers NH, DeKanter RJ, van't Hof MA. Long-term survival data from
a clinical trial on resin-bonded bridges. ] Dent 1997;25:239-42.
Djemal S, Setchell D, King P, Wickens J. Long-term survival character-
istics of 832 resin-retained bridges and splints provided in a post-grad-
uate teaching hospital between 1978 and 1993. J Oral Rehabil 1999;26:
302-20.

Smales RJ, Berekally TL, Webster DA. Predictions of resin-bonded bridge
survivals, comparing two statistical models. ] Dent 1993;21:147-9.
Creugers NH, Van’t Hof MA. An analysis of clinical studies on resin-
bonded bridges. ] Dent Res 1991;70:146-9.

Roberts DH. The failure of retainers in bridge prostheses. An analysis of
2,000 retainers. Br Dent ) 1970;128:117-24.

Wallerstedt D, Eliasson S, Sundstrom F. A follow-up study of screwpost-
retained amalgam crowns. Swed Dent J 1984;8:165-70.

Sorensen JA, Martinoff JT. Clinically significant factors in dowel design.
J Prosthet Dent 1984;52:28-35.

Linde LA. The use of composites as core material in root-filled teeth. II.
Clinical investigation. Swed Dent J 1984;8:209-16.

Bergman B, Lundquist P, Sjogren U, Sundquist G. Restorative and end-
odontic results after treatment with cast posts and cores. J Prosthet Dent
1989;61:10-5.

Weine FS, Wax AH, Wenckus CS. Retrospective study of tapered,
smooth post systems in place for 10 years of more. J Endod 1991;17:
293-7.

Eckerbom M, Magnusson T, Martinsson T. Prevalence of apical peri-
odontitis, crowned teeth and teeth with posts in a Swedish population.
Endod Dent Traumatol 1991;7:214-20.

Hatzikyriakos AH, Reisis Gl, Tsingos N. A 3-year postoperative clinical
evaluation of posts and cores beneath existing crowns. J Prosthet Dent
1992;67:454-8.

VOLUME 90 NUMBER 1



GOODACRE ET AL

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Mentink AG, Meeuwissen R, Kayser AF, Mulder J. Survival rate and
failure characteristics of all the metal post and core restoration. J Oral
Rehabil 1993;20:455-61.

Torbjorner A, Karlsson S, Odman PA. Survival rate and failure charac-
teristics for two post designs. J Prosthet Dent 1995;73:439-44.
Amakawa Y, Fukushima S, Tsubota Y. An 11-year clinical evaluation of
posts and cores. IADR Abstract No. 933. J Dent Res (special issue)
1999;78:222.

Ross IF. Fracture susceptibility of endodontically treated teeth. J Endod
1980;6:560-5.

Turner CH. The utilization of roots to carry post-retained crowns. ] Oral
Rehabil 1982;9:193-202.

Turner CH. Post-retained crown failure: a survey. Dent Update 1982;9:
221, 224-6, 228-9.

Lewis R, Smith BG. A clinical survey of failed post retained crowns. Br
Dent J 1988;165:95-7.

Morfis AS. Vertical root fractures. Oral Surg Oral Med Oral Pathol
1990;69:631-5.

Vire DE. Failure of endodontically treated teeth: classification and eval-
uation. ) Endod 1991;17:338-42.

Grieve AR, McAndrew R. A radiographic study of post-retained crowns
in patients attending a dental hospital. Br Dent | 1993;174:197-201.

161.

162.

163.

THE JOURNAL OF PROSTHETIC DENTISTRY

Nanayakkara L, McDonald A, Setchell D). Restrospective analysis of
factors affecting the longevity of post crowns. IADR Abstract No. 932. |
Dent Res (special issue) 1999;78:222.

Creugers NH, Mentink AG, Kayser AF. An analysis of durability data on
post and core restorations. ] Dent 1993;21:281-4.

Huysmans MC, van der Varst PG. Mechanical longevity estimation
model for post-and-core restorations. Dent Mater 1995;11:252-57.

Reprint requests to:
DR CHARLES J. GOODACRE
LomA LINDA UNIVERSITY, SCHOOL OF DENTISTRY

OFFICE OF THE DEAN

LomAa Linpa, CA 92350

Fax:

909-558-0483

E-maIL: cgoodacre@sd.llu.edu

Copyright © 2003 by The Editorial Council of The Journal of Prosthetic

Dentistry.

0022-3913/2003/$30.00 + 0

doi:10.1016/50022-3913(03)00214-2

Access to The Journal of Prosthetic Dentistry is reserved for print subscribers!

Full-text access to The Journal of Prosthetic Dentistry Online is available for all print sub-
scribers. To activate your individual online subscription, please visit The Journal of Prosthetic
Dentistry Online, point your browser to http://www.mosby.com/prosdent, follow the prompts to
activate online access here, and follow the instructions. To activate your account, you will need
your subscriber account number, which you can find on your mailing label (note: the number
of digits in your subscriber account number varies from 6 to 10). See the example below in
which the subscriber account number has been circled:

Sample mailing label

This is your subscription

SJ P1

account number

J. H. DOE

531 MAIN ST
CENTER CITY, NY 10001-001

FEB00 J010 C: 1 (3234567-890) U 05/00 Q:1

Personal subscriptions to The Journal of Prosthetic Dentistry Online are for individual use
only and may not be transferred. Use of The Journal of Prosthetic Dentistry Online is subject
to agreement to the terms and conditions as indicated online.

JULY 2003

41



	Clinical complications in fixed prosthodontics
	METHODOLOGY
	SINGLE CROWNS
	Need for endodontic treatment
	Porcelain fracture
	Loss of retention
	Periodontal disease
	Caries

	FIXED PARTIAL DENTURES
	Caries
	Need for endodontic treatment
	Loss of retention
	Esthetics
	Periodontal disease
	Tooth fracture
	Prosthesis fracture
	Porcelain veneer fracture

	ALL-CERAMIC CROWNS
	Crown fracture
	Loss of retention
	Need for endodontic treatment
	Caries
	Periodontal disease

	RESIN-BONDED PROSTHESES
	Debonding
	Abutment tooth discoloration
	Abutment tooth caries
	Porcelain fracture
	Periodontal disease

	POSTS AND CORES
	Post loosening
	Root fracture
	Caries
	Periodontal disease

	SUMMARY
	REFERENCES


