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Objective To compare the long—terrn clinical effects of two kinds of crowns and bridges made of
porcelain fused to Au-Pt alloy and Ni-Cr alloy.
Methods

crowns, among which 59 were rehabilitated with Au-Pt alloy metal ceramic crown and 72 with Ni-Cr alloy

A total of 131 teeth (64 patients) were rchabilitated using porcelain-fused-to-metal

metal ceramic crown. The porcelain fracture, shade, marginal adaptation, gingival discoloration, and gingival

status after finishing restoration and 36 months of follow-up were evaluated.

Results

After 36 months of restoration, porcelain fused to Au-Pt alloy crown showed better clinical

effects than porcelain fused to Ni-Cr alloy crown in shade, marginal adaptation, gingival discoloration, as

well as gingival status (all P<0.05).

Conclusion The Au-Pt alloy ceramic crown is superior to Ni-Cr alloy ceramic crown in long-term

clinical effects.
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URRENTLY, porcelain fused to metal (PFM) cro-
wn/bridge has been widely used as a routine
method in clinical prosthodontics treatment. It
is in favor by both doctors and patients because
it combines the strength of the cast metal with the es-
thetics of the porcelain crown. It can be divided into the
noble metal ceramic crown and non-noble metal ceramic
crown depending on the different materials of based metal.
This research investigated the clinical effects of two dif-
ferent kinds of based metal of PFM crowns at the moment

Received for publication June 1, 2012.
*Corresponding author Tel: 86-10-65198034, E-mail: wulichun2000@
sina.com

of immediate restoration and 36-month follow-up.

PATIENTS AND METHODS

Patients

During 2008 and 2009, a total of 64 patients underwent
mouth rehabilitation using PFM crowns by Li-chun Wu in Pe-
king Union Medical College Hospital. Of them, there were 28
men and 36 women. The age ranged from 18 to 65 years,
averaging 39.7 years. Totally 131 teeth were rehabilitated,
among which 59 were rehabilitated with Au-Pt alloy metal
ceramic crown and 72 with Ni-Cr alloy metal ceramic crown.
All the patients were with healthy periodontal status.
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Materials

Au-Pt alloy consists of 86% Au and 11% Pt (Argen Corp.,
CA, US). Ni-Cr alloy consists of 65% Ni and 22.5% Cr
(Bego, Germany). The porcelain cement consists of feld-
spathic porcelain (Vita Corp., Germany).

Clinical protocol

The patients decided the final prosthesis after we informed
them of the advantages and disadvantages of the two
different kinds of materials. Before the tooth preparation, a
Vita 3D-master shade guide (Vita Corp.) was used for
shade selection under the circumstance with natural lights.
The actual preparation was as followed: for the adequate
thickness of the restoration, 1.5 to 2.0 mm reduction was
necessary on the occlusal and labial/buccal surface. The
reduction on the proximal axial surface required less (1.5
mm), while that on the lingual surface required 0.5 to 1.0
mm. The subgingival margin was placed 0.5 to 0.8 mm
below the gums. A 135 degrees shoulder being 1.0 to 1.5
mm in width on the labial/buccal surface was carefully
prepared. After finishing the tooth surface preparation, we
displaced gingiva to make a complete impression. A string
was placed in the interproximal sulcus for 5 or 10 minutes.
Then the impression was made with alginate material and
filled with superstone. After impression, a temporary crown
was cemented by zinc oxide eugenol (ZOE). After 7 days,
we evaluated its proximal contact with adjacent teeth and
occlusion. After adjustment and polishing, the final res-
toration was adhered by zinc polycarboxylate cement.

Standard
The following clinical parameters around the crown were
recorded: porcelain fracture, shade, marginal adaptation,
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gingival discoloration, and gingival status. All the pa-
rameters were divided into different grades (Table 1).

Statistical analysis

The Mann-Whitney U test was used to detect differences
between two groups by using SPSS 12.0 software. Results
of the tests with P-values less than 0.05 were considered as
significant.

RESULTS

The effects of Au-Pt based and Ni-Cr based porcelain
crowns at the initial of restoration and 36-month of fol-
low-up are shown in Table 2.

After 36 months of restoration, tooth rehabilitated by
Au-Pt based or Ni-Cr based porcelain crowns did not occur
porcelain fracture (P>0.05). Significant difference was
found between Au-Pt alloy and Ni-Cr alloy groups in shade,
marginal adaptation, gingival discoloration, as well as gin-
gival status at 36 months of follow-up (all P<0.05), and the
clinical effects of Au-Pt based porcelain crowns were better
than those of Ni-Cr based porcelain crowns.

For teeth restored using porcelain fused to Au-Pt alloy
crown, porcelain fracture, shade, marginal adaptation,
gingival discoloration, and gingival status after 36 months
of follow-up had no significant change compared with
immediate restoration (all P>0.05). In the Ni-Cr alloy
group, the clinical parameters regarding shade, gingival
discoloration, and gingival status at the end of follow-up
were worse than those at the initial of restoration (all
P<0.05); however, other parameters had no significant
difference (all P>0.05).

Table 1. Grading scale table of clinical parameters

Categories Grades Criteria
Porcelain I No fracture
fracture I With fracture
Shade I No mismatch in color shade and translucency between restorations and adjacent teeth
II Slight mismatch
II1 Mismatch
Marginal I No visible evidence of gap along the margin
adaptation II Visible evidence of slightly marginal discrepancy in which an explorer could get stuck, with no evidence of caries
11 Secondary caries at the restoration margin
Gingival I No visible color change
discoloration II Slight gray change
11 Visible black line in gingiva
Gingival I GI score=0, healthy gingiva
status II GI score=1, mild inflammation—slight change in color, slight oedema, no bleeding on probing
11 GI score=2, moderate inflammation—redness, oedema, glazing, and bleeding on probing
v GI score=3, severe inflammation—marked redness, oedema, ulceration, tendency to spontaneous bleeding

GI indicates gingival index measured by inserting the explorer tip gently into the gingival sulcus around each crowned tooth.!
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Table 2. Comparisons of clinical effects of two different kinds of metal based crown
Porcelain Marginal Gingival o
. Numbers Shade . K . Gingival status
Group Time fracture adaptation discoloration
of tooth
II | 1I I [ II | 1I [ 1I il v
Au-Pt Immediate restoration 59 59 0 59 0 0 59 0 59 0 59 0 0 0
alloy After 36 months 59 59 0 58 1 0 58 1 58 56 3 0 0
Ni-Cr  Immediate restoration 72 72 0 70 2 0 69 3 72 0 72 0 0 0
alloy After 36 months 72 72 0 60 10 2 64 8 62 10 61 10 1 0
allergic reactions.” On the other hand, free gingival light
transmitted should be taken into consideration for the op-
DISCUSSION P

PFM crown/bridge has been used for several decades.
With the wide use of this method for restoration, the
damage of gingival tissue caused by the crown has at-
tracted more concern. The safety and bio-compatibility of
the metal alloy have become the important issues for
clinical application

No porcelain fracture occurred in tooth which was re-
stored by two kinds of PFM crowns in this study, which
meets the clinical standard.

The shade of the metal ceramic crown is the same as or
similar to the natural teeth, which is the key to get a good
aesthetic effect. This study showed that the shade of Au-Pt
alloy ceramic crown was better than that of Ni-Cr alloy
ceramic crown. The shade of Au-Pt alloy based PFM crown
changes to light yellow after preoxidation, while the shade
of Ni-Cr alloy based PFM crown changes to grayish black.
The former is more similar to the color of natural teeth after
applying the porcelain. Therefore, the gray color of Ni-Cr
alloy needs to be masked with a layer of opaque and body,
which affects the aesthetic effects.? 3

In this study, no gingival discoloration was observed in
both the Au-Pt alloy and Ni-Cr alloy groups at the moment
of immediate restoration. Only one case undergoing tooth
rehabilitation with Au-Pt alloy ceramic crown had color
change of cervical area 36 months after restoration;
however, ten cases in Ni-Cr alloy group suffered from
gingival discoloration at the same time. Therefore, Ni-Cr
alloy metal ceramic crown was more prone to gingival
discoloration. There are mainly two reasons. First, humoral
contact with dental metallic materials will produce a cor-
rosive effect on metal, resulting in the precipitation of the
metal ion and its derivatives, which will cause harmful
effects on the body tissue. Corrosion is closely related to
the biocompatibility of the alloy. The precious metal such
as Au-Pt alloy is not easily eroded by body fluids.* However,
saliva and gingival crevicular fluid will cause the metal
corrosion for Ni-Cr alloy. The metal iron and its derivatives
will cause the cervical color change and gingivitis, even

tical point of view. The base metal of Ni-Cr alloy is present
gray-black. If the ceramic neck is not thick enough, there
will be metal color or decreasing transparency, which will
make the gums appear blue-gray.

The marginal adaptation is the important index in
evaluating the clinical effect of the prosthesis. In this study,
the marginal adaptation of two groups after 36 months of
restoration was significantly different (P<0.05). The sta-
tistics showed that Au-Pt alloy PFM would get a better
marginal fitness than Ni-Cr alloy PFM. The Au-Pt alloy has
good mechanical properties. It can meet the requirements
of precision casting and good marginal adaptation.
Schilling et al ® thought that poor casting properties would
lead to poor fitness. Casting shrinkage rate of Au-Pt alloy
was 1.4%-1.6%, while that of Ni-Cr alloy was 2.0%-2.1%.
Poor marginal adaptation was prone to cause gingivitis and
gingival atrophy.’

In this study, the gingival status at the moment of
prosthesis placement was not significantly different from
36 months of rehabilitation in the Au-Pt alloy group. How-
ever, there was significant difference in the Ni-Cr alloy
group. Analyzing the reasons, when the margin of the Ni-Cr
alloy base was not perfectly adaptable, the cement in the
gap would get a larger contact area with the periodontal
tissues, which would cause the increase of bacterial at-
tachment. And the marginal gap of the crown would induce
cement dissolution. The micro-gap could provide a pro-
tective environment for bacterial growth, which was easy
to cause inflammation. ® The margin of PMF consisted of
metal base, opaque, and dentine porcelain. Among these
components, the opaque is more likely to make plaque
attach, causing gingivitis, for its coarse particles and large
pore.® Furthermore, biocompatibility of Ni-Cr alloy was
respectively poor. Cervical metal was prone to be eroded in
the body fluids and released metal ions which would
stimulate the gums.

Through observing the clinical effects on 131 teeth of
64 cases with two different kinds of PFM crowns for 36
months, we believe that the Au-Pt alloy metal ceramic
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crown has good biocompatibility and long-term effects.
Compared with the Ni-Cr alloy metal ceramic crown, the
Au-Pt alloy metal ceramic crown has the advantage of not
only the less soft tissue damage such as gingival marginal
change in color and inflammation but also the better es-
thetic effect. Nowadays it is welcomed by patients and
dentists as an ideal prosthesis.
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