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Maxillary complete dentures without full palatal
coverage (palateless) are often prescribed for
patients with a strong gag reflex and/or in the pres-
ence of large palatal tori. Different and maximum
anterior palatal-area stress concentration has al-
ready been demonstrated' for such a denture design.
However, that study also showed that reinforcement
can reduce the attendant strain with less-associated
deformation. Palateless dentures also lessen stress on
underlying structures, while the compressive strength
of denture bases is generally higher than generated
tensile forces. Additional information is now needed
to determine whether palateless dentures fracture
easier and the kind of reinforcement needed to reduce
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This preliminary study examined laboratory-simulated differences between maxillary
complete dentures with and without a palate (palateless) as well as the effect of
reinforcement of the latter design. Five types of experimental dentures and three
types of reinforcements were made. Strain gauges were attached, and a vertical
load was applied. The strain was statistically compared using analysis of variance
(P =.05). Strain recordings on the palatal side of palateless dentures without
reinforcement were significantly higher than in complete dentures and palateless
dentures with reinforcement (P < .05). These preliminary observations suggest that
such reinforcement with a palatal bar or metal-based palate may reduce the risk of
fracture and deformation. Int J Prosthodont 2015,28:188-190. doi: 10.11607/ijp.4045

the strain effectively enough to preclude fracture and
deformation risks.

The purpose of this study was to compare the shear
strain of complete dentures with and without palatal
coverage and determine the effect of including a rein-
forcement structure.

Materials and Methods

A cast of an edentulous residual ridge (G2-402U,
Nissin) covered with silicone (Fit Checker, GC) was
used to provide a laboratory analog for fabricating
complete dentures with and without palates.

Five types of experimental denture bases were
tested: (7) conventional complete denture (CD),
(2) palateless denture (PD), (3) palateless denture
with reinforcement (PDR), (4) palateless denture with
reinforcement and palatal bar (PDRB), and (5) palate-
less metal-based denture (PMBD) (Fig 1). The rein-
forcements and metal base were made out of a cast
cobalt-chromium (Co-Cr) alloy (Cobaltan, Shofu).

A strain gauge (KFG-02-120-C1-11LTM3R, Kyowa
Electronic Instruments) was attached to the lingual
(CH1) and palatal (CH2) polished surface of the an-
terior midline (Fig 2). A vertical load of 49 N was
applied to both sides of the first premolar and first
molar, respectively (Fig 3), and the shear strains were
calculated.

Comparisons of the shear strains were made by an
analysis of variance (ANOVA) with a post hoc compar-
ison using the Bonferroni method (P = .05). All statis-
tical analyses were performed using SPSS version 11
software (SPSS).
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Fig 1 Photographs of experimental dentures. (a) Maxillary
complete denture with palate; (b) palateless denture; (c) palate-
less denture with reinforcement (reinforcement: 4 mm wide X 0.5
mm thick); (d) palateless denture with reinforcement and palatal
bar (palatal bar: 5 mm wide X 1.0 mm thick); (e) palatal metal-
based denture (metal base: 7 mm wide X 0.5 mm thick).
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Fig 2 Schematic illustration of strain gauge positioning. (a)
Occlusal view; (b) labial view. Dotted lines denote the midline
of the denture. A strain gauge was attached to the polished
surface both lingually (CH1) and palatally (CH2) at the anterior
midline of each experimental denture.

Results

In all of the tested situations, the shear strains in PD
were the greatest (three times larger than CD in CH2)
and those in PMBD were the smallest. The shear
strains in PD were significantly higher than in CD and
in other palateless dentures with metal structures (P
< .05). The decreasing order of the shear strain for
the palateless dentures was PDR, PDRB, and PMBD
(Fig &).

Discussion

Cast Co-Cr reinforcement for conventional complete
dentures appears to reduce strain on the edentulous
residual ridge.?® Similar information is not available
for a palateless denture, although its reinforce-
ment will have the same effect seen in convention-
al dentures. However, a reduction of strain on the
residual ridge does not automatically follow, given

Fig 3 Schematic illustration of loading protocol. (a) Occlusal
view; (b) labial view. Dotted lines represent the midline of the
denture. A vertical occlusal load of 49 N was applied to the left
and right side in the region of the first premolar and the first
molar.

differences in resulting denture base deformation.’
Moreover, it appears that strain in palateless den-
tures is double that of conventional complete den-
tures, with the former being compressive and the
latter tensile.!

In this study, shear strains of palateless dentures
were significantly higher than those of conventional
dentures. Consequently, a combination of both stud-
ies suggests palateless dentures fractured more easily
and shear strains were decreased by a reinforcement
protocol. Palateless dentures deform buccopalatally
(buccal to the palatal side) and require a rigid metal
palatal structure with two types—palatal bar or metal
based appeared to be effective.

In this pilot study, a palatal bar connected the first
molars where occlusal force is maximal,* while a
middle palatal bar may be better for oral functional
purposes.® If palatal tori are located in the midpalatal
region, an anterior and posterior palatal bar may be
the better design choice.

Volume 28, Number 2, 2015 189




Metal Reinforcement of a Complete Maxillary Denture Without a Palate

3501 3501

3001 300

E 250 = 250
o % &

+= 200+ T * 1 = 200
b . o T e

S 150+ :—*—I 1 9 Li50
) L% 5

100 + 3 * 1001

50- 4 50

0- J- [ ¢ i3 || 0+ P
CD PD PDR  PDRB PMBD CD PD PDR  PDRB PMBD
Type of denture base Type of denture base
a b

350 1 350

300 300+

e 250 = 250
g o

% 2001 . g | £ 2001

§ 150 , e 1 S 1504
& e ®

100 + 100 +

50 50

0 ] €] L 4] [
CD PD PDR  PDRB PMBD CD PD PDR  PDRB PMBD
Type of denture base Type of denture base
c d

Fig 4 Strain experienced in denture bases under 49-N load. Loading and measuring positions are shown on each. Differences in
mean values were analyzed using ANOVA with a Bonferroni post-test. (a) First premolar, lingual surface; (b) first premolar, palatal sur-
face; () first molar, lingual surface; (d) first molar, palatal surface. CD = maxillary complete denture with palate; PD = palateless den-
ture; PDR = palateless denture with reinforcement; PDRB = palateless denture with reinforcement and palatal bar; PMBD = palatal

metal-based denture. *Significant difference (P < .05).

Conclusions

Within the limitations of this preliminary study’s de-
sign, it is suggested that the shear strains of palate-
less dentures were significantly greater than with
conventional dentures; metal reinforcement reduced
shear strain. Palateless dentures with a metal pala-
tal bar, or palatal metal-based dentures, are recom-
mended to prevent denture deformation and fracture.
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