
Endodontics

Restoring teeth that are endodontically treated
through existing crowns. Part II: Survey of
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Objective: A survey was undertaken fc cafegorize fhe maferials used for Ihe restoration of endodonfic
access openings through complete-coverage crowns after completion of nonsurgical raot canal treatment
Method and materials: The survey package consisted of a cover letter stating instructions rationale
and purpose for the quesfionnaire. a questionnaire of 8 short-answer questions, and a stamped self-'
addressed envelope. A randomized sample of acfive denfisfs (300 general practifioners, 300 prosthodon-
ftsts, and 300 endodonfists|, was selecfed. Collected dafa were analyzed with the chi-square analysis
Results: Mosf general pracfitioners (937.), endodontists (61%), and prosthodontists (75%] reported that
fhey frequentiy or always permanently restore teefh affer nonsurgical roof canal freafment. Empress was
the all-ceramio sysfem used mosf commonly by prosthodontists (42%) and general practifioners (38%), A
Sfafistically significanf difference in restorative maferiai preference was found (P < 0.0001 ), depending on
the type of crown used. Conclusion: Amalgam alone and in combination with bonding agenfs are msferi-
als of choice for restoration of access openings fhrough all-metal oomplefe crowns, while resin composite
is the choice for all types ot complefe crowns involving porcelain. Endodonfisfs preferred "other maferials
(Quintessence int2000.31:719-728)

Key words: amalgam, bonding agent, complete-cove rage orown, glass-ionomer cement,
nonsurgical root canal freafmenf, resin composite, survey

CLINICAL RELEVANCE: Information gafhered from this
survey will institufe guidelines for an in vitro sfudy fo iden-
tify whioh currently used maferials minimize leakage in
restored endodontic access openings through complete-
coverage crowns.
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The need for evidence-based treatment is surfacing
throughout the medical and dental cotnmunity as a

consequence of society's demand for responsible and
predictable health care. The escalating avalanche of
new knowledge and increasing public expectation and
demand for successful outcomes from the set '̂ices ren-
dered by health science professionals have been identi-
fied as 2 major factors pushing the need for evidence-
based treatment,' However, over the past 25 years, the
explosion of new techniques, materials, and treatment
philosophies in dentistry has created a trend to rely on
anecdotal information and disregard the importance of
clinicai research. The anecdotal approach, however
seductive and appealing, cannot stand up to an evi-
dence-based foundation when the responsibility of car-
ing for people is involved,̂  It is necessary therefore, to
adapt evidence-based support for the selection of
treatment choices that combine both the chnical and
research directives that result in the delivery of quality
and predictable oral health care.

Advances in current technology provide the practi-
tioner with a variety of choices in materials for restoring
endodonticaily treated teeth. At times, these materials
are introduced to the practitioner through an aggressive
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marketing strategy and may lack proper scientific test-
ing to guarantee longevity and performance. Therefore,
clinicians are exposed to a wide range of rnaterials for
which success is determined by trial and error.

One aspect of the materials' properties is the ability
to obtain proper coronal seal, thereby protecting tbe
pulp and internal anatomy of the tooth from bacterial
exposure. However, to seal against all oral fluids is
impossible, and, to date, none of tbe presently available
restorative materials provides a complete seal.'*' The
integrity of these materials must therefore be investi-
gated to provide a scientific basis for their clinical use.

Endodontists estimate that 20% to 50% of root
canal treatment is performed through complete-cover-
age crowns.= Once the coronal aspect of the root canal
system is exposed to the oral environment through
leaking crown tnargins or recurrent caries, the ingress
of bacteria to the periapicai tissues may be unavoid-
able. Likewise, coronal leakage has been identified as
a major factor in the bacterial contamination of previ-
ously treated root canals and tbe subsequent failure of
tbis treatment.^"" Given that coronal leakage is a sig-
nificant cause of the failure of nonsurgical root canal
treatment (NSRCT), tbe long-term success of root
canal therapy that is performed through existing artifi-
cial crowns is highly dependent on the seal of the
access opening made through the crown.

For teeth with complete-coverage crowns, marginal
leakage and intermaterial leakage must be considered
when the materials used to seal tbe NSRCT access
opening from the ingress of oral microorganisms are
evaluated. The restorative materiai placed in the access
cavity of these teeth should allow minimal or no leak-
age. Tbe cboice of restorative material placed in tbe
access opening of crowned teeth that receive NSRCT is
based routinely on empiricism and personal prefer-
ence.'̂  Presently, tbere are no studies tbat provide evi-
dence-based research as to tbe best material for the res-
torafion of the access opening through artificial crowns.

The purpose of this study was to categorize,
through the data obtained in a survey, the materials
used by practitioners for tbe restoration of endodontic
access openings through complete-coverage crowns.
The data in the first part of the survey identified issues
concerning the long-term success of complete-cover-
age restorations, their need for nonsurgical root canal
treatment, and its association with leakage when
encountered in contemporary clinical practice.'^

METHOD AND MATERIALS

The design of the questionnaire for this study was
detailed in part I of this series." Survey items were
created to address a number of unresolved clinical

issues. Issues included the practitioner's understanding
of coronal leakage and tbe preference of contemporary
restorative materials to be used witb various types of
complete-coverage crowns. Tbe questions focused on
tbe clinical scenario of endodontically accessed teeth
witb preexisting complete-coverage crowns.

In part I of this survey, different case situations
encountered in practice were addressed, including the
longevity and failure of crowns, the pulpal condition,
and the pracfitioncrs' views on the relevance of leak-
age to the ultimate success of the crown. In part II of
the survey, the respondents' attitudes toward perma-
nent restoration of' endodontically treated teeth and
specific restorative techniques for sealing the access
cavity of teeth treated through complete-coverage
crowns are addressed.

The attitudes and pracfices of general practitioners,
prosthodontists, and endodonfists as ascertained from
this survey were compared with chi-squared tests of
independence. All stafistical analyses were performed
with SPSS statisfical software (version 9.0, SPSS).

RESULTS

Nine hundred surveys were initially mailed within a
time span of 90 days. Of the 900 surveys sent out, 543
were completed and returned, representing a 60%
response. As described previously, tbe survey was
designed to address 2 distinct issues. The results of
questions that addressed the issues of the longevity
and failure of crowns, the pulpal condition on entry
througb a complete-coverage crown, the respondents'
atfitude toward restoration of recently endodontically
treated teeth, and their views on the relevance of leak-
age to the success or failure of the endodontic therapy
are described in part I of tbis series.'^

This section of the survey targeted tbe issue of
restoring the endudontically treated, complete-cover-
age fixed crown on completion of endodontic therapy
and provisional restoration of the tootb during the
course of tbe endodontic procedure. Practitioners
were asked whetber they restored access openings
through complete-coverage crowns, the type of ail-
ceramic system used (if any), and what types of materi-
als they used to restore access openings through vari-
ous types of complete-coverage crowns. The applicable
questions from the survey are shown in Fig 1.

The overall response to the first question was 99%
(535/543). Table 1 details the responses of each prac-
titioner group along with the respective response rates
for restoring access openings of endodontically
treated, crowned teeth, AH practitioner groups had
similarly high response rates; at least 98% of each
practitioner group responded to the question.
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Fig 1 Questionnaire items.

i restore access openings through crowns:

Ü Always.

-1 Frequently.

J Seldom.

J Never.

it you use an aii-ceramic system, whic

• Prooera %

Ü Empress %

• OPC %

• Inceram (snecifvV %

Ü Other (specify): %

i restore an access opening through a... ¡please choose more than one answer, if applicable, °

Restoration

Amalgam
Crown alone

Complete metai crown %
with high-nobie aiioy ¡gold)

Comoiete metal crown %
with nobie aiioy (other metals)

Complete ceramic-fused- %
to-metal crown with high-noble
aiioy ¡goid)

CorriDlete ceramic-fused- %
to-metal crown with nobie
alloy (other metals)

All-r^ramir crown %

one is used most commonly?

D should add up lo 100%,):

Amalgam Resin
and bonding composite Glass ionctner

0/

_ %

Other Totai

100%

TABLE 1 Frequency of restoration of access openings through crowns

Practitioner
type

Endodontists
Prosthodontists
General dentists
Ali practitioners

Response
rate

98%
98%
99%
99%

Always

36% (72/198)
54% (93/172)
67% (111/165)
52% ¡276/535)

Restore access openings

Frequentiy

25% ¡49/198)
21% ¡36/172)
26% (43/165)
24% (12S/535)

Seldom

24% (47/198)
19% (32/172)
5% (8/165)

16% (87/535)

Never

15% (30/198)
6% (11/172)
2% (3/165)
8% (44/535)

A chi-squared test of inijependence was conducted
to test for differences in the frequency of restoring
access openings among practitioner groups. Statistically
significant differences in the frequency of restoring
access openings of endodonticaliy treated crowned
teeth were found (P < 0.0001) among the 3 practitioner
types (endodontists, prosthodontists, and general prac-
titioners). Specifically, general practitioners were more
likely to respond that they "always" restore access
openings than were prosthodontists and endodontists.

General practitioners responded "always" 67% of the
time, prosthodontists responded "always" 54% of the
time, and endodontists responded "always" 36% of the
time. In addition, endodontists were most likely to
respond tiiat they "seldom" or "never" restore access
openings (39%), while general practitioners were ieast
likely to respond that they "seldom" or "never" restore
access openings through crowns (7%). Prosthodontists'
response of "seldom" or "never" restoring access open-
ings through crowns fell between these 2 groups (25%).
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TABLE 2 Most cotntnonly used all-ceramic systems'

Practitioner
type

Endodontists
Prosthodontists
General dentists
Ail practitioners

•Totat preterences,
type.

Response
rate

2%
90%
71%
51%

Procera

25% (1/4)
20% (32/157)
14% (16.5/117)
18% (49.5/278)

3d|jsted tor lies When a practilioner gav

Most commoniy used ali-ce ramie system

in-Ceram

0% 10/4)
29% (45,5/157)
22% (25,5/117)
26% (71/278)

e 2 systems equal weigh

Empress

25% (1/4)

4 1 % (65/157)

4 1 % (48/117)

4 1 % (114/278)

OPC

0% (0/4)
B% (12,5/157)

19% (22/117)
12% (34,5/278)

Other

50% (2/4)
1% (2/157)
4% (5/117)
3% (9/278)

hait was allotted to each system in tailying preferences by practitiorar

TABLE 3 Most commonly used all-ceramic systems {ties and "other"
category elitninated)

Practitioner
type

Most commoniy used ali-ceramic system

Procera In-Ceram Empress OPC

Prosthodontists 23% (26/114) 28% (32/114) 44% (50/114) 5% (6/114)
General dentists 13% (12/89) 22% (20/89) 43% (38/89) 21% (19/89)
Both groups 19% (38/203) 26°o (52/203) 43% (88/203) 12% (25/203)

TABLE 4 Frequency of use of all-ceratnic systems

Practitioner
type

Prosthodontists
Gênerai dentists
Both groups

rate

90%
71%
81%

Procera

19,4%
15,4%
17,7%

FrequBncy ot use

in-Ceram

28.6%
20,4%
25.1%

Empress

41,6%
38.4%
40,3%

OPC

6,9%
19,7%
12,4%

Other

1.9%
5,7%
3,5%

Tables 2 and 3 detail the total responses to the sec-
ond question (all-ceramic system used) by practitioner
tj'pe. Table 2 shows the responses for all groups with
adjustments made for practitioners who reported
equal use ot" 2 systems (adjustment was made for
"ties"). Because of the small number of responses by
endodontists {2%), the questionable preference of
practitioners reporting ties, and the smail number of
responses for ••other" all-ceramic systems, these cate-
gories were elirninated for the construction of Table 3,

The data summarized in Table 3 were then used to
test differences between prosthodontists and general
practitioners in preferences for all-ceramic systems, A
chi-squared test oí independence determined that
there were differences in preferences between prostho-
dontists and general practitioners (P = 0,004),
Specifically, a greater proportion of prosthodontists
reported that they prefer Procera (Nobel Biocare) and
In-Ceram (Vident), whiie a greater proportion of gen-
era] dentists prefer OPC (Jeneric Pentron). The most
popular ail-ceramic system for both prosthodontists
and general practitioners is Empress [Williams/
Ivoclar), Both prosthodontists (44%) and general den-
tists (43%) have a strong preference for that system.

The average percentage of time that each ail-
ceramic system is reportedly used by the practitioners
was also caiculated for prosthodontists and general
practitioners (Table 4), Empress was again identified as
the tnost popular all-ceramic system. The average fre-
quency of use of each all-ceramic system reported by
the prosthodontists and gênerai dentists was simiiar to
the trends noted in the ali-ceramic system preferences.

Because of the amount and complexity of informa-
tion, the restoration of access openings through com-
plete-coverage restorations is detaiied in separate
tabies for each crown type. Because of the low
response by all practitioner groups in the use of glass-
ionomer cement (less than S%), the last 2 columns
were integrated into 1 category in the tables of mater-
iai preference in order to show a clinically and statisti-
cally relevant response,

Tabies 5 and 6 show the preferred restorative mate-
rial for access openings through gold crowns and the
average frequency of use for each restorative material
respectively. Both the preferred restorative material
and the percentage of time that the restorative materi-
als are used show a simiiar distribution with respect to
practitioner type, A chi-squared test of independence
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TABLE 5 Preferred restorative material for access openings through gold crowns*

Practitioner
type

Endodontisls
Prosthodontists
G ene tai dentists
All practitioners

"Frequencies given a

Response
rate

78':=
93%
89%
86%

Amalgam

33°ó (52/157)
35% (57/163)
30% {45/148]
33% (154/468)

e oriy tor practitioners who slioviieä a clea

Amalgam and
bonding agent

38% (59/157)
36% (59/163¡
32% (47/148)
35% (165/46a)

preference for a partícula

Resin composite

11%
24%
32%
22%

(18/157]
(39/163)
(47/148)
(104/468)

restorative maierial.

Other

ia% (28/157)
5% (8/163)
6% (9/148]

10% (45/468]

TABLE 6 Frequency of use of materials in access openings through goid
crowns

Practitioner
type

Endodontjsts
Prosthodontists
Gênerai dentists
All practitioners

Response
rate

79%
96%
96%
90%

Amaigam

31.9%
33,7%
28.6%
31,4%

Frequency of use

Amaigam and
bonding agent

37.4%
36.8%
31.5%
35.3%

Resin Glass-ionomer
composite cement

12.6%
24,3%
32 8?i>
23.2%

3,6%
2.6%
2.3%
3.8%

Other

14,5%
2.6%
5.3%
7,4%

showed a significant difference in material preference
(P < 0,0001): A large proportion of endodontists
stated a preference for ^^other" restorative materials
than the ones listed. This respotise atnong endodon-
tists represented restoration with Cavit (ESPE¡ or
other similar restorative measures. When the material
preferences of prosthodontists and general practition-
ers were compared with a chi-squared test of indepen-
dence no statistically significant differences in mater-
ial preference were discerned (P = 0,414), The most
popular materials for restoring access openings
through gold crowns are amalgam alone and amalgam
combined with a bonding agent.

Tables 7 and 8 show the preferred restorative mater-
ial for access openings through noble alloy crowns and
the average frequency of use for each restorattve
material, respectively. Both the preferred restorative
material and the percentage of time that the restorative
materials are used show a similar distribution witii
respect to practitioner type. A chi-squared test of mde-
pendence again showed significant difference m mater-
ial preference (P < 0,0001); a large proportion ot
endodontists again stated a preference for restorative
materials other than the ones listed. As before, the
endodontists' responses corresponded to restoration
with Cavit or a similar provisional measure tor restor-
ing the access opening, such as zinc oxide-eugenol
provisional material or TERM (Dentsply). When the
rnaterial preferences of prosthodontists were compared
to those of general dentists with a ^^i-squarcd test no
significant differences were found (P - 0,17/), ine

Quintessence Internalionai

most popular methods of restoring access openings
through noble alloy crowns for all practitioner types
are amalgam alone and amalgam combined with a
bonding agent.

Tables 9 and 10 show the preferred restorative
material for access openings through porcelain-fused-
to-gold crowns and the average frequency of use of
each restorative material, respectiveiy. Both the pre-
ferred restorative material and the percentage of time
that the restorative materials are used show a similar
distribution with respect to practitioner type. A chi-
squared test of independence revealed a statistically
significant difference in materiai preference {P <
0,0001); a larger proportion of endodontists than
prosthodontists and gênerai dentists again stated a
preference for restorative materials other than the ones
listed. When the material preferences of prosthodon-
tists were compared to those of general dentists, no sta-
tistically significant differences were found (P = 0.563),
The most popular restorative material for restoring
access openings in porcelain-fused-to-gold crowns for
all practitioner types is resin composite. This contrasts
with the results for both types of all-metal crowns, for
which amalgam alone and amalgam with a bondmg
agent are the preferred restorative materials.

Tables 11 and 12 show the preferred restorative
matenal for access openings through porcelain-fused-
to-nobie metal crowns and the average h-equency of
use of each restorative material, respectively. Both the
preferred restorative material and the percentage of
time that the restorative materials are used show a
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TABLE 7 Preferred restorative material for access openings through noble alloy crowns'

Pracfifioner
type

Endodonfisfs
Prosfhodonfisfs
General dentists
All practitioners

Response
rate

77%
90%
85%
83%

'Frsquencies given are only for practitio

Amalgam

32% (50/155)
34% (54/157)
31% (44/141)
33% (148/453)

Amalgam and
bonding agenf

37% (57/155)
39% (62/157)
31% (44/141)
36% (163/453)

Bes in composife

13% (20/155)
23% (36/157)
32% (45/141)
22% (101/453)

ars wlio 5tioweä a clear preference for a particular restorafive material

Other

18% (28/155)

3 % (5/157)

6 % (8/141)

9% (41/453)

TABLE 8 Frequency of use of materials in access openings through noble alloy

Practitioner
type

Endodontists
Prosfhodontisfs
General dentists
All practitioners

Response
rale

79%
92%
92%
87%

Amalgam

31,4%
33,2%
28.7%
31,1%

Amalgam and
bonding agent

36.1%
39.8%
3f .5%
35.9%

Frequency ot use

Resin
composife

13,7%
23,4%
32.8%
23, f%

Glass-ionomer
cement

3,6%
2,0%
2,5%
2,7%

Ofher

14.6%
1,3%
4,8%
6,9%

TABLE 9 Preferred restorative material for access openings through porcelain-fused-to-gold crowns*

Pracfifioner
type

Hes po rise
rate Amalgam

Amalgam and
bonding agenf Resin composife Other

Endodontists
Prosfiiodontists
General dentists
All practitioners

73%
85%
81%
79%

17% (25/148)
16% (23/148)
11% (15/134)
15% (63/430)

18% (26/148)
20% (29/148)
16% (22/134)
18% (77/430)

45% (66/148)
59% (88/148)
67% (90/134)
57% (244/430)

2 1 % (31/148)
5% (8/148)
5% (7/134)

11% (46/430)

'Frequencies given are only lor practitioners wtic showed a clear preference (or a particular restorative material.

TABLE 10 Frequency of use of materials in access openings through
porcelain-fused-to-gold crowns

Practitroner
fype

Endodontists
PrcsfhodontJsts
General dentists
All pracfifioners

Response
rate

78%
96%
94%
89%

Amalgam

17.5%
15,5%
11.7%
14.9%

Amalgam and
bonding agenf

17 8%
19.4%
18,0%
18,4%

Frequency cf use

Resin
ccmposife

43.9%
58,4%
62,7%
55,1%

Glass-icnomer
cement

5.0%
2,4%
3.2%
3,5%

Ofher

16,4%
3,7%
4,6%
8,2%

similar distribution with respect to practitioner type, A

chi-squared test of independence showed a significant

difference in material preference (P< 0,0001), A large

proportion of endodontists again stated a preference

for restorative materiais other than the ones listed.

When the material preferences of prosthodontists

were compared to those of general dentists with a chi-

squared test, no statistically significant differences

were found (P = 0,870), For al! practitioner types, the

most popular restorative material for restoring access

openings in porcelain-fused-to-noble metal crowns is

composite.

Tables 13 and 14 show the preferred restorative ma-

teriai for access openings through all-ceramic crowns

and the average frequency of use of each restorative

material, respectively. Both the preferred restorative
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TABLE 11

Practitioner
type

Preferred restorative material for access openings through porcelain-fused-to-noble alloy crowns

Response
rate Arnalgam

Amaigam and
bonding agenf Resin composite Cthi

Endodontisis

Prosthodontists

Gênerai dentists

All practitioners

73%

82%

83%

79%

16% (23/148)
14% (20/144)
12°o (17/137)
14% (60/428)

16% (23/148)
17% (25/144)
15% (20/137)
16% (68/428)

47% (70/148]
63% (91/144)
68% (93/137¡
59% (254/428)

21% (31/148)

6% (8/144)

5% (7/137)

11% (46/428)
esgn ire only lor practition vho showed a clear preference fer a particular restorative matedi

TABLE 12 Frequency of use of materials in access openings tfirough porcelain-
fused-to-noble alloy crowns

Practitioner
type

Endodontists

Prosthodontists

Gênerai dentists

All practitioners

Response
rate

77%

91%

95%

87%

Amaigam

15.9%

13.8%

13.0%

14.2%

Amaigam and
bonding agenl

16.0%

18.5%

16.4%

16.9%

Frequency of use

Resin
composite

46.9%

62.2%

62.8%

57.4%

3 lass-ionome
cement

5.8%

1.9%

3,3%

3.7%

Other

15.5%

4,2%

4.5%

8.0%

TABLE 13 Preferred restorative material for access openings through all-ceramic crowns*

Practitioner
type

Endodontists

Prosthodontists

Gênerai dentists

All practitioners

'Freqjeroies given are

Response
rate

71%

83%

85%

79%

Dnly for practition

Amaigam

8% (11/143)

5% (7/146)

2'!o (3/141)

5% (21/430)

ers who showed a cie

Amaigam and
bonding agent

12% (17/143]

11% (16/146]

10% (14/141]

11% (47/430]

r préférence for a particjia

Resin composite

56% (80/143)

79% (115/146)

83% (117/141)

73% (312/430)

restorative meteriai.

Other

24% (35/143)

5% (8/146)

5% (7/137)

12% ¡50/430]

TABLE 14 Frequency of use of materials in access openings through
ail-ceramic crowns

Practitioner
type

Endodontists

Prosthodontists

Gênerai dentists

Ail practitioners

Response
rate

74%

86%

87%

82%

Amalgam

8.0%

5.0%

2.2%

5.1%

Amalgam and
bonding agent

12.3%

10-1%

10.6%

11.0%

-requency ol use

Resin
composite

54.9%

76.5%

80.9%

70.6%

jiass-ioncmer
cement

7.4%

2.7%

2.4%

4.2%

Other

17.4%

4.0%

4.1%

8.6%

material and the percentage of time that the restorative
materials are used show a similar distrihution with
respect to practitioner type. A chi-squared test of inde-
pendence showed a significant difference in material
preference (P < 0.0001)- A large proportion of endo-
dontists again stated a preference for restorative mate-
rials other than the ones hsted. When the material
preferences of prosthodontists were compared to those

of gênerai dentists with a chi-squared test, no statisti-
cally significant differences were found (P = 0.630).
The most popular restorative material for restoring
access openings in all-ceramic crowns is resin compos-
ite for all practitioner types.
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DISCUSSION

The importance of leakage and the restoration of
endodontically accessed complete-coverage crowns
are supported by the fact that the survey's question
addressing restoration had a 98.5% response. General
practitioners (93%) always or frequently place perma-
nent restorations significantly more often than do
endodontists (61%) and prosthodontists (75%). The
latter 2 groups seemed more cautious when choosing
to place a final restoration.

Empress was identified as the most popular
ceramic system among both prosthodontists and gen-
eral practitioners; prosthodontists use Empress 42% of
the time and general dentists use Empress 38% of the
time. This information will be used to identify which
system to use in an in vitro study that will involve the
restoration of all-ceramic crowns with endodontic
access openings.

The findings regarding the materiais selected for
restoration of the various types of complete-coverage
crowns were diverse. For gold crowns with access
openings, amaigam and amalgam with a bonding
agent were identified as the most common restorative
materials (68%). This information seems significant
because amaigam alone or with varnish has been
shown to leak in different areas at the restoration-
tooth interface.'''""' The results of the surrey tend to
support the use of amalgam witha bonding agent as a
final restoration (35%). Since the original use of adhe-
sive restorations in dentistry by Buonocore et al.'̂  the
use of bonding agents has enhanced tiie teciiniques of
chemical adhesion by materials that lack such proper-
ties. Although the nature oí the bond between resin
and amalgam is not clear, it is believed that adhesive
resin liners reduce leakage more cffectiveiy than do
cavity varnishes.'*-^'' The combination of amalgam and
bonding agent is thought to control marginal leakage
and to produce retentive bonds between dentin and
amalgam; however, no evidence-based data have been
pubiished about the bond between the crown restora-
tion and amalgam with bonding agent.

The respondents to this survey identified composite
restorations as their material of choice for all types of
crowns involving porceiain (63%) and more signifi-
cantly for restoration of all-ceramic crowns (73%).
The restoration of ceramic artificial crowns, whether
all-ceramic or porceiain-fused-to-metal, involves an
esthetic component as well as the challenge of con-
trolling leakage. Among the specifications for the ideai
dentin bonding agent, not only the esthetics of the
resin composite but also the minimization of leakage
at the margins of restorations and the prevention of
recurrent caries and marginal staining are of concern.
The idea that volumetric changes of the resin materi-

als hinder the retention of this material to the tooth is
an obsolete dogma with the improvement in perfor-
mance over 4 generations of bonding. This improve-
ment has resulted from greater knowledge of the per-
meability of the dentin surface,'' the effect over the
dentin collagen complex,̂ ^ and the wettabihty of the
dentin substrate."

Endodontists Indicated they used more materials,
such as Cavit, Zinc oxide-eugenol temporary cement,
TERM, and glass-ionomer cement, as provisional
restorations placed before the patient was returned to
the referring practitioner. The endodontist relies on an
assessment of the marginal integrity of tiie crown to be
provided prior to the selection of a final restoration hy
the restorative dentist.

Outcomes of NSRCT through an existing complete-
coverage restoration have been investigated in terms
of comparative strength and retention of the crowns
when various materials were used to restore the access
cavity. While it was concluded that the amalgam with
the bonding agent would maintain the integrity of the
coronal restoration, the ieakage factor was not consid-
ered.̂ -'-̂ ^ Whether or not the seal of the eompiete-cov-
erage restoration, both at the crown-tooth margin and
the endodontic access opening-restoration margin,
remains intact over time and the influence of various
restorative materials used for this purpose remain to
be clarified.

Contamination of dentin with saliva and its associ-
ated bacterial component through leakage has a detri-
mental effect on pulpal and periapicai tissues.^'""
Leakage around the margin of a cast restoration is a
problem that is extremeiy difficult to assess clinically
and frequently extends toward the pulp through the
dentinal tubules. The importance of the integritj' of the
interface between the access restoration and crown
therefore cannot be understated.=

There are a significant number of complete-cover-
age crowns that require NSRCT and whose access
openings are restored with materials tiiat have not
been evaluated in these specific conditions. The iden-
tification of which material or materials furnish the
optimal result in the prevention of corona! leakage
wili ensure the success of nonsurgical root canal
therapy.

The old adage "it worked for me for decades" is no
longer acceptable in a scientific discipline that
deirtands the use of evidence-based techniques. It
is essential that clinical decision-making involves
assessment of hard evidence to assure optimum
patient outcomes.'^ The need for a better understand-
ing of the current materials used in dentistry
demands a more concise and thorough evaluation of
its components and the properties that are attributed
to these materials. This would provide present and
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future generations with the most contemporary bases
for continued developments of each specialty and in
general, dentistry.

CONCLUSION

Survey questions regarding the restoration of access
cavities after nonsurgical root canal treatment through
complete-coverage crowns revealed the following:

1, General practitioners permanently restore the endo-
dontic access of complete-coverage crowns after
nonsurgical root canal therapy more frequently than
do prosthodontists and endodontists.

2, Among all practitioners, amalgam alone and amal-
gam with bonding agents are the materials of
choice for restoring noble and high-nobie com-
plete-coverage crowns.

3, Resin composite restorations are used when porce-
lain is involved, which adds an esthetic cotnponent
to the final restoration,

4, Empress was identified as the most popular all-
ceramic system among restorative dentists,

5, Although prosthodontists were guarded when plac-
ing a final restoration in an accessed complete-cov-
erage crown, the endodontist was more prone to
place other materials, such as glass-ionomer
cement, Cavit(ESPE), TERM (Dentsply), and IRM
(Dentsply), as provisional restorations in the access
cavity following nonsurgical root canal treatment.

From the data coliected in this sun,'ey, an in vitro
study is indicated to provide evidence-based parame-
ters for the determination of materials that will effec-
tively seal endodontic access openings in crowned
teeth.
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' COMPLETE DENTURE
A Clinical Pathway
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In a society
aging rapidly,
there remains
a substantial
and pressing
need for com-
plete dentures.
This step-by-
step tiianual
provides the
knowledge and
skill needed for
clinicians to
effectively treat
denture-wearing patients.

Treatment involving complete dentures is not
simply a mechanicai skill: it demands an accu-
rate diagnosis of systemic and local prohlems
before attention is paid to prosthesis design, and
it requires a mixture of scientific and artistic
skills. In this book the author offers one pathway
based on scientific principles to master the art of
constructing a complete denture.

1. Identifying che Problem
2. Impressions for Study Casts
3 Master Casts
4. Selecting MaxiiiaryAnteriorTeeth
5. Recording tiie Maxillornandibuiar Reiationsiiip

and Arranging the i^axiiiary Anterior Teeth
6. Arranging the Mandibuiar Anterior Teeth and All

of the Posterior Teeth
7. Clinicai Evaiuation of the Teeth inWax
8. Processing Acrylic Resin
9. Ad|ustment and Insertion of the Dentures

10. Reiining a Complete Denture
I I. Immediate Dentures
12. Implant Overdenture
Appendix I. The Cornplete Denture;

A Step-by-Step Summary
Appendix li. Living with Your Complete Dentures
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