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An In-Vitro Comparative Study to Evaluate the Fracture
Resistance and Marginal Fit of Several Margins Designs

of Metal-Ceramic Crowns

Abstract:

Introduction:

Metal ceramic restoration from a large part of dental treatment, as it
combines the strength of metal and art of ceramic. These restorations
underwent to many modifications in order to meet the development of
aesthetic requirements for patients, that led to an attempt to replace
the metal collar with ceramic margin to do away with the problem of
gray appearance of the gingival caused by the presence of the metal
collar. This raised several questions about the impact of these
modifications in the design of the metal core in the marginal fit and
resistance of this type of crown.

Aim of study:

This study aims to compare the marginal fit and fracture resistance of
metal-ceramic crowns that have a ceramic margin as these crowns differ
in its metal structure according to the following forms:

1) From the metal structure, cut 1 mm vertically from the axial
cervical line angle towards the middle of the mesial and distal
surfaces.

2) From the metal structure, cut 2 mm vertically from the axial
cervical line angle towards the middle of the mesial and distal
surfaces.

The previous forms are compared with the traditional ones (Metal

feather edge).



Materials and Methods:

Prepared upper central was designed to receive a metal ceramic crown
with 1.5 mm rounded shoulder towards the middle of the mesial and
distal surfaces and is combined with 0.7 mm chamfer on the palatal side,
The master models were scanned and the frameworks are designed and
printed it according to the following forms:

Group 1: no cut was done out of the metal structure.

Group 2 : 1 mm cut of the metal structure on the vestibular region to the
middle of mesial and distal surfaces.

Group 3: 2 mm cut of the metal structure on the vestibular region to the
middle of mesial and distal surfaces.

Ceramic butt margin was built using direct lift technique.

The marginal gap has been tasted by using light microscope (X100),
Crown's resistance has been tasted using mechanical test machine by
applying load on the palatal surface of the crowns 135° with tooth axis
till the failure occurs within the porcelain.

Results:

In Groupl the fracture resistance ranged from 319.82 N to 903.25 N
with mean value of 578.18 N and the marginal gap ranged from 30 um
to 96 um with mean value of 50.40 um, while in Group2 the fracture
resistance ranged from 238.46 N to 718.88 N with mean value of 513.93
N and the marginal gap ranged from 38 um to 76 um with mean value of
51.20 um, and finally in Group3 the fracture resistance ranged from
130.63 N to 411.38 N with mean value of 301.34 N and the marginal gap

ranged from 46 um to 82 um with mean value of 62.40 um.



Conclusions:

1) The average load needed to bring about the failure in all studied
groups is greater than the normal force experienced by the front
teeth in oral cavity.

2) the more the cut increased from the metal structure, the more
the force needed to cause the failure within the metal-ceramic
crowns decreased.

3) clinically acceptable adaptaion can be achieved in metal-ceramic
crowns that have a ceramic margins fabricated using direct lift

technique.



