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3-Unit FPD

Fig. 2. Schematic diagram of specimen shows “catastrophic”
fracture.

Table II. Unreinforced Provipont DC prostheses

Specimen Fracture load (kgs) Type of fracture
1 32.70 Catastrophic
2 43.34 Catastrophic
3. . 53.45 Catastrophic
4 33.05 Catastrophic
5 41.44 Catastrophic
6 23.14 Catastrophic
7 51.72 Catastrophic
8 52.99 Catastrophic
RN . 72.99 Catastrophic
- ) 61.05 Catastrophic
~ Mean 46.59
© Std. Dev. 14.84

Table I11. Reinforced PMMA prostheses

Specimen Fracture load (kgs) Type of fracture
1 49.88 Partial

2 64.81 Unseparated
3 46.43 Partial

4 44.21 Partial

5 48.40 Unseparated
6 53.29 Partial

7 66.93 Unseparated
8 47.36 Unseparated
) 55.97 Unseparated
10 5732 Unseparated
Mean 53.46

Std. Dev. 7.76

The unreinforced specimens displayed “catastrophic”
fractures where the pontics were sheared off by the com-
pressive Joad (Fig. 2). The reinforced samples, on the
other hand, showed a “partial” fracture pattern, where

} prosthesis remained intact at the joints and a por-

" wbn of the pontics, either buccal or lingual, fractured
off (Fig. 3). Only 1 of the 10 reinforced samples exhib- -

ited an “unseparated” fracture, where the joints cracked
under the load; however, the polyethylene fiber remained
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Fig. 3. Schematic representation of “partial” fracture. Fracture
occurred at joints and did not propagate beyond fiber.
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Fig. 4. Schematic representation of “unseparated” fracture.

Table IV. Unreinforced PMMA prostheses

F.rac(ure load (kgs)

Specimen Type of fracture
1 74.80 Catastrophic
2 36.87 Catastrophic
3 55.49 Catastrophic
4 44.24 : Catastrophic
5 41.95 Catastrophic
6 64.30 Cata'strophic
7 37.83 Catastrophic
8 67.30 Catastrophic
9 40.74 Catastrophic
10 35.03 Catastrophic
Mean 49.86

Std. Dev. 14.44

intact and the fracture did not propagate beyond the
fiber (Fig. 4).

The polymethyl methacrylate-based groups showed
mean fracture loads of 53.46 + 7.76 kg (Table III) and
49.86 = 14.44 kg (Table IV) for reinforced and
unreinforced groups, respectively. The difference in the
values was not statistically significant (p > 0.10) between
the two experimental groups. The unreinforced samples
demonstrated “catastrophic” fractures similar to the
resin-based group (Fig. 2). Only four fiber reinforced
specimens showed a “partial” fracture pattern (Fig. 4).
The polyethylene fiber remained intact during the
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“unseparated” fracture of the remaining six specimens
and the fracture did not propagate beyond the fiber.

DISCUSSION

The test specimens in this study exhibited three dis-
tinct patterns of fracture under the central compressive
force. The majority of the reinforced samples showed a
“partial” fracture pattern, where the joints remained
intact and a small portion of the pontics were separated
as a result of cohesive failure of PMMA or Provipont
DC materials. In a clinical situation, this is perhaps the
most favorable mode of fracture of the provisional pros-
thesis because the restoration remains intact and the
treatment is unlikely to be compromised by partial
separation of the pontics. Some of the reinforced samples
showed an “unseparated” pattern, where the joints were
cracked; however, the prosthesis was held together by
the Ribbond fiber. Depending on the location and ex-
tent of the cracks, intraoral or extraoral repair may be
necessary. The least favorable mode of fracture is the
“catastrophic” failure, where the joints are completely
separated under the load. In this case, the fractured pros-
thesis must be removed and a new provisional restora-
tion be fabricated.

All the catastrophic failures occurred on the.

unreinforced prostheses, both resin and PMMA based.
In the unreinforced prostheses, cracks initiated by ex-
cessive load application are able to propagate, unhin-
dered, through the cross-section of the restoration and
thus cause a complete fracture of the material.

The use of Ribbond reinforcement fibers with a poly-
methyl methacrylate-based provisional restoration
showed no significant increase in the average load fail-
ure. However, the presence of the fibers did prevent the
catastrophic crack propagation present in the
unreinforced samples. Instead of a crack traveling
throughout the entire cross-section of the restoration,
it would stop or slow down at the fiber/PMMA inter-
face and direction so that it continues along the fiber
interface, thus the majority of samples in this group
showed an “unseparated” failure, where the PMMA
slipped along the fiber surface. This indicated that, al-
though the fibers prevented a catastrophic failure of the
restoration, the adhesive strength of the fibers to the
surrounding PMMA was not great enough to improve
the overall strength of the restoration.

A significant increase in the average load to failure
was observed when the Ribbond reinforcement fibers
were used with Provipont DC material. The mode of
failure on these provisional prostheses was almost ex-
clusively a “partial” failure, in which a portion of the
pontics fractured off. Therefore a crack never propagated
through the cross-section of the restoration, nor did the
interface between the resin and the reinforcement fail

450

SAMADZADEH ET AL

(in nine specimens). This indicates that the adhesi!

between the Provipont DC material and the fiber was~

strong enough to effectively stop a crack from traveling
either through the cross-section of the restoration or
along the Provipont DC/Ribbond interface.

CONCLUSIONS

The following conclusions were drawn from the re-
sults of this study.

1. Reinforcement of fixed partial prostheses with
Ribbond is effective in increasing the fracture strength
of Provipont DC material.

2. Ribbond reinforcement alters the mode of fracture
of Provipont DC material under compressive load from
a catastrophic failure, where complete separation of
pieces occurs to a partial fracture pattern where the pon-
tic-abutment joints remain intact.

-3. Reinforcement of PMMA restorations with
Ribbond fibers does not increase the fracture strength
of the prosthesis; however, the mode of fracture is
changed from complete separation of segments to par-
tial separation, leaving the unit in one piece. '

4. Use of plasma-treated woven polyethylene fiber is
an effective method of reinforcement of interim fixed
partial restorations.
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