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ABSTRACT

Aims: The aims of this study were to evaluate the effect of lining maxillary or mandibular complete
denture with different length of flange periphery with or without heat cured denture base material on
the Patient's Satisfaction and Durability of Vertex® Line materials. Materials and Methods: Twenty
patients (11 Females, and 9 Males), age range 45-73 years with sever resorption completely edentulous
arch (8 Patients) or arches (12 Patients) attend prosthodontic department clinic, College of Dentistry
University of Mosul with complain of uncomfortable, soreness with previous prosthesis. All the
participants were with history of extraction (8+2) years ago. Sixty four complete maxillary and
mandibular dentures were constructed, (32) complete denture was done in conventional method and the
other half maxillary and mandibular dentures were lined with Vertex® (Heat cured liner), 2+0.5mm. of
flange periphery without hard denture base material, and the other with 4+0.5mm. Each patient answers
the Arabic version of (PDSQ) before and after insertion of the prosthesis and after 6months, and 12
months with follow up to 24months. Statistical analysis was done by using Mann-Whitney Test.
Results: the results showed that a significant difference between gender, and significant differences
between maxillary and mandibular denture for comfort. Durability factor showed significant
differences with low percentage of patient comfort after 12 months (p<0.05). Percentage of cracks in
hard denture base flange materials was higher in mandibular denture with 4mm. vertex lined materials.
Conclusions: Complete denture lined with Vertex® heat cured material was more comfortable than
conventional denture; Durability of this material was not more than 12 months. Vertex flange periphery
should not more than 2+0.5mm.
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INTRODUCTION hard-based denture due to a thin and non-
Soft denture liners are applied for resilient oral mucosa and/or severe
denture wearers who cannot tolerate a alveolar resorption. Clinical success of the
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materials  depends both on their
viscoelastic properties and on durability. &
2)

Denture lining materials have become
important in dental prosthetic treatment.
They are applied to the intaglio surface of
dentures to achieve more equal force
distribution, reduce localized pressure, and
improve denture retention by engaging
undercuts.® Denture liners have been
shown to increase a patient's level of
comfort during mastication ®. They
provide comfort for patients who cannot
tolerate occlusal pressures or who present
alveolar ridge resorption, chronic soreness,
and knife-edge ridges. ®

Resilient denture liner may reduce
trauma to mucosa compressed between the
underlying bone spicules and a hard
denture base. ©

The aims of this study were to evaluate
the effect of lining maxillary or
mandibular  complete  denture  with
different length of flange periphery with or
without heat cured denture base material
for patients with severe bone resorption.
And on the patient's satisfaction and
durability of Vertex® Line material for
periods, 6 months and 12 months.

MATERIALS AND METHODS

Sixty five patients were examined;
only twenty patients (11 Females, and 9

Males) with age range between 45-73
years were selected from prosthodontic
department clinic, College of Dentistry
University of Mosul. Criteria for selection
of patients are: The patients were
complaining of sever bone resorption,
height of ridge was about 6+0.5mm. was
determined on stone cast from deepest
point of vestibule to the crest of the ridge
by using surveyor, presences of residual
ridge soreness, and uncomfortable of
previous hard acrylic resin complete
denture base prosthesis. History of
extraction was 8+2 years ago, and
systemically control.

Eight of twenty patients were
completely edentulous arch (Maxillary or
Mandibular arch), twelve of patients with
completely edentulous arches. For each
patient extra, intra oral examinations, and
diagnostic cast were done.

Measurement of the residual ridge
height of stone cast for each edentulous
arch was done by using surveyor. The
horizontal plane was recorded according to
three points (Mid of the arch, and two
posterior points just anterior to maxillary
tuborosity and retromolar pad area of
mandibular arches. The height of ridge
(6£0.5mm.) was measured at the midline
anterior, and 1 molar regions (Figure 1).

Figure (1): General soreness, and sever bone resorption

Thirty two conventional complete
maxillary or mandibular dentures with
balanced occlusion was constructed for all
patients and used for one month as a
control.Another (32) complete maxillary
and/ or mandibular complete dentures

(balanced occlusion ) were constructed for
each patients lined with Vertex® soft
acrylic lining material (thickness of shellac
base plate) according to manufacture
instructions and divided into two groups.
Lining space of sixteenth complete
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maxillary and/ or mandibular complete of the flange’s length periphery without
dentures (first group) was done by hard denture base material.® And
extending to 2+0.5mm. of the flange’s procedure of relining denture base done
length periphery without hard denture base with monomer treatment for 180 sec
material. While for the second group, (Figures 2,3 and 4).¢

lining was done by extending to 4+0.5mm.

(64) Maxillary or Mandibular Complete dentures lined with Vertex soft acrylic material

—

32 Maxillary or Mandibular 32 Maxillary or Mandibular Complete dentures
Complete dentures without liner lined with Vertex soft liner material
material
A
L N\
Mandibular Complete Maxillary Complete
Denture Dentures
(14) (18)
(7)Mandibular Complete (9)Maxillary Complete
Denture Vertex soft Line Denture Vertex soft
periphery without HC. Line periphery without
2+0.5mm. HC. 2£0.5mm.
(7)Mandibular Complete (9)Maxillary
Denture Vertex soft Line Complete Denture
periphery without HC. Vertexsoft Line
4+0.5mm. periphery without
HC. 4+0.5mm.

Figure (2): Experimental design of the study

| Vertex liner 40.5mm | | Vertex liner 2+0.5mm |

S 2 e
Heat cured _ _

denture base | [

Figure (3): Schematic drawing mandibular complete denture lined with Vertex soft acrylic material at
the periphery (2-4 mm. £0.5mm.) Without heat cured denture base material

A

Figure (4): A: Vertex soft liner 2 +0.5mm periphery. B: Vertex soft liner 4+0.5mm periphery.

At time of placement of complete (Yes or No) was applied for each patient, and
maxillary or mandibular lined denture with after 6months and 12 months in relation to the
vertex soft acrylic, a Denture patient conventional previous complete denture worn
satisfaction questionnaire (DPSQ) by patient @
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7. How well other people (such as wife,A

re you satisfied with your dentures?
2. Are you satisfied with the appearance of
your dentures?
3. Are you satisfied with how well you upper
or lower denture stays in place?
4. Are you satisfied with how well you chew
food with your denture?
5. Are you satisfied with how well you speak
with your dentures?
6. Are you satisfied with the comfort of your
upper or lower denture?

housebound, children, etc.) like your
denture. Follow up of patients was
continued to 24 months to asses fracture
percentage of the dentures
RESULTS

Distribution of the sample according to
gender and Mann-Whitney Test regarding
each question showed that there was no
significant difference (p<0.05) except
about question: How well other people
(such as wife, housebound, children, etc.)
like your denture (Table 1).

Table (1): Distribution of the sample according to gender and Mann-Whitney Test
regarding each question

Sex
Males Females Mann-Whitney Test
Questions Category
N N N N f S c D Uvalue Zvalue P value
No.% No.% No.% No0.% No0.% No.% No.% No.%
10 2 1 0 13 6 0 0 0.713
o1 & 79 154 77 00 684 316 00 o0 160 0367 g
4 7 0 2 8 7 2 2 0.710
b 308 538 00 154 422 368 105 105 45 0372 g
9 4 0 0 13 6 0 0 0.962
02 6892 %08 00 00 684 36 00 00 1225 -0.048 g
8 3 2 0 8 7 4 0 0.335
b 615 231 154 00 421 368 211 o0 1005 0964 g
8 3 2 0 13 5 1 0 0.583
o3 | 615 21 154 00 684 263 53 00 7 ~0.550 s
b 2ie sno ses o0 eer es aig og o165  -L3sa il
385 230 385 00 632 158 210 00 : 354 s
5 2 5 1 3 3 13 0 0.275
Qs 385 153 5 77 158 158 684 00 85 1092 g
5 2 3 3 6 9 4 0 0.409
b 385 153 231 231 316 474 200 o0 (030 08B g
7 4 2 0 3 12 2 2 0.060
os 538 308 154 00 158 632 105 105 85 1880 g
rot o5 0 9 6 4 0 0.834
b 538 77 385 00 474 316 200 o0 185 0209 g
7 5 1 0 11 6 0 2 0.931
o 538 385 77 00 579 316 00 108 1215 0087 g
4 5 3 1 10 3 6 0 0.390
® 308 385 230 77 526 158 316 o0 [02% 08 g
0 1 2 0 4 8 7 0 0.008
o7 769 77 154 00 211 421 368 00 590 2649
6 5 2 0 8 7 4 0 0.740
b 461 385 154 00 421 368 211 00 15 031 g

a: Before denture insertion; b: After denture insertion.NS: Not significant (p > 0.05); S: Significant (p < 0.05).

Satisfaction with the comfort of upper
or lower denture of the sample according
to gender and Mann—Whitney showed that

there was a significant difference (p<0.05)
for dentures with soft liner (6 and 12
months), (Table 2).
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Table (2): Distribution of the sample according to denture and Mann-Whitney Test
regarding each question

Denture
Upper Lower Mann-Whitney Test
. Category
Questions A B C D A B C D 5 B
No. No. No. No. No. No. No. No. value value valljue
% % % % % % % %
13 4 1 0 10 4 0 0 0.961
o1 722 222 56 00 714 286 00 00 1250 0048 g
8 7 1 2 4 7 1 2 0.413
b 444 389 56 111 286 500 7.1 143 106.0 0818 NS
13 5 0 0 9 5 0 0 0.636
02 a 722 278 00 00 643 357 00 00 116.0 0473 NS
10 5 3 0 6 5 3 0 0.507
b 555 278 167 00 429 357 214 00 100 0864 g
13 3 2 0 8 5 1 0 0.482
03 a 722 167 111 00 572 357 7.1 00 1105 ~0.703 NS
b 12 3 3 0 5 3 6 0 825 1823 0.068
66.6 16.7 16.7 0.0 357 214 429 0.0 ' ' NS
5 3 9 1 3 2 9 0 0.767
04 a 278 167 500 55 214 143 643 0.0 119.0 —0.297 NS
b 7 6 4 1 4 5 3 2 108.0 0717 0.473
389 333 222 56 286 357 214 143 ' ' NS
6 9 2 1 4 7 2 1 0.710
os 333 500 111 56 286 500 143 7. 1170 0372 g
10 4 4 0 6 3 5 0 0.408
b 55.6 222 222 0.0 429 214 357 00 106.0 —0.827 NS
13 4 0 1 5 7 1 1 0.048
s & 722 22 00 56 38 500 71 71 00 TLIE s
Q b 12 3 3 0 2 5 6 1 55 5 2856 0.004
66.6 16.7 16.7 00 143 357 429 7.1 ' ' S
9 4 5 0 5 5 4 0 0.583
o7 500 222 278 00 357 357 286 00 1125 0549 g
9 6 3 0 5 6 3 0 0.460
b 50.0 333 167 0.0 357 429 214 0.0 108.0 —0.738 NS
a: Before denture insertion; b: After denture insertion with liner. NS: Not significant (p > 0.05); S: Significant (p
<0.05).
Mann-Whitney Test of Distribution for satisfaction with dentures, appearance,
of the sample according to duration and How well other people (such as wife,
wearing denture with soft liner (6 and 12 housebound, children, etc.) like your
months) showed a significant differences denture? (Table 3)
Al — Rafidain Dent J 13
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Table (3): Distribution of the sample according to duration of denture use and Mann-
Whitney Test regarding each question

Duration of Denture Use

6 Months 12 Months Mann-Whitney Test
. Category
Questions A B C D A B C D B
No. No. No. No. No. No. No. No. U value value \ealue
% % % % % % % %
5 6 1 0 8 2 0 0 0.467
o1 4 682 273 45 00 800 200 00 o0 60 0727 s
. 12 6 2 2 8 2 0 0 oo gy 0023
545 273 91 91 800 200 00 00 : : s
7 5 0 0 5 5 0 0 0.129
o2 a 773 227 00 00 500 500 00 00 990 -1518 s
. 14 7 1 0 2 3 5 0 gy 0004
637 318 45 00 200 300 500 00 : : s
% 4 2 0 5 4 1 0 0.264
03 a4 757 182 91 00 500 400 100 o0 870 -1116 0 s
2 4 6 0 5 2 3 0 0.823
b 545 182 273 00 500 200 300 00 1090 0224 o
5 3 13 1 3 2 5 0 0.441
04 4 g 136 591 45 300 200 500 00 230 0771 s
8 8 3 3 3 3 4 0 0.733
b 354 364 136 136 300 300 400 00 1020 0341 g
7 1 2 2 3 5 2 0 0.965
os 4 318 500 91 91 300 500 200 00 1090 0044 o
. 12 5 5 0 4 2 4 0 oo ooz 0352
546 227 227 00 400 200 400 0.0 : : NS
2 7 1 2 6 4 0 0 0.581
o6 4 545 319 45 91 600 400 00 o0 80 —0.552 s
. 12 5 4 1 2 3 5 0 . e 0.079
545 227 183 45 200 300 500 0.0 : : NS
17 3 8 0 3 6 1 0 0.983
o7 4 500 136 364 00 300 600 100 00 1095 0022 o
. 18 7 2 0 1 5 4 0 e 0006
501 318 91 00 100 500 400 0.0 : : s

a: Before denture insertion; b: After denture insertion. NS: Not significant (p > 0.05); S: Significant (p

Distribution of the sample according to
flange's length of periphery without hard

denture base 2+0.5mm. and 4+0.5mm.,

and Mann-Whitney Test regarding each

<0.05).

question (Upper and lower dentures for 6
and 12 months) showed no significant
differences ( Tables 4, and 5).
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Table (4): Distribution of the sample according to Periphery height

and Mann-Whitney Test regarding each question (Upper denture)

Periphery height

2 mm 4 mm Mann-Whitney Test
Questions iategolgy C D A B C D
No. No. No. No. No. No. No. No. U value value \F;alue
% % % % % % % %
o1 i?.s gz.z ?.o §.o §6.7 22.2 21.1 §.o 3500 -0620 EE::
b 556 222 111 111 333 556 00 111 o200 0525 g
02 a 27.8 22.2 §.o §.o §6.7 §3.3 §.o §.o 3600 -0511 Ei%:j
b 667 333 00 00 445 222 333 o0 2100 139 g
03 a 27.8 %1.1 21.1 §.o 56.7 22.2 11.1 §.o 3650 -0449 Eigz
b 778 00 222 00 556 333 111 00 0 085 g
04 a ?114.4 §.o %5.6 §.o 21.1 §3.3 34.5 %1.1 3200 -0813 Ei%i
b a5 333 111 111 333 333 333 00 000 0420 o
os a 54.4 34.4 21.2 §.o éz.z §5.6 21.1 %1.1 2950 -1.060 %gzz
b 556 222 222 00 556 222 222 o0 2050 0000 g
06 §8.9 i1.1 ?.o §.o Es.e §3.3 §.o 21.1 2650 -1578 Eléij
b 778 111 111 00 556 222 222 00 S0 092 g
o7 a §5'6 21.1 %3.3 §.o %4.5 §3.3 22.2 §.o 3950 -0.096 E%Zj
b 556 333 111 00 445 333 222 00 0 059 g

a: Before denture insertion; b: After denture insertion. NS: Not significant (p > 0.05).
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Table (5): Distribution of the sample according to Periphery height
and Mann-Whitney Test regarding each question (Lower denture)

Periphery height

2 mm 4 mm Mann-Whitney Test
Questions iategolgy C D A B C D
No. No. No. No. No. No. No. No. U value 5alue \ealue
% % % % % % % %
o1 a 21.4 28.6 ?.o §.o 21.4 28.6 ?.o §.o 2450 0.000 Elgzz
b 286 571 143 00 286 428 143 143 22°0 027 g
02 a 21.4 28.6 §.o §.o §7.1 212.9 %.o §.o 2100 0537 Ei%:
b 48 286 286 00 429 429 142 o0 220 024 g
03 a 52.9 %7.1 §.o §.o t51.4 24.3 24.3 §.o 1950 -0.727 Ei:sz
b 571 429 00 00 142 429 429 oo B0 082 g
04 a §4.3 28.6 57.1 §.o 28.6 §.o 21.4 §.o 2300 -0225 Elgzz
b 286 286 286 142 286 428 143 143 22°0 0266 o
o5 a 28.6 ;12.8 24.3 %4.3 28.6 57.1 24.3 §.o 2150 -0415 Eig;j
b 49 142 429 00 428 286 286 00 22°0 024 g
06 %2.9 %7.1 §.o §.o %8.6 212.8 24.3 %4.3 17.00 -1.050 EEZ:
b 143 286 571 00 143 428 286 143 230 016 g
o7 a 28.6 %7.1 24.3 §.o 32.9 24.2 212.9 §.o 2250 -0271 Eéjj
b 286 428 286 00 429 429 142 o0 19°0 068 g

a: Before denture insertion; b: After denture insertion. NS: Not significant (p > 0.05).

The results of follow up of patients to dentures with vertex soft acrylic liner
24 months to asses fracture percentage of (Periphery with soft liner 4+0.5mm.) and
the complete dentures showed that, at 18 percentage 12.22% (Table 6).

months, fracture of 4 mandibular complete

Table (6): Percentage of fracture of complete denture lined with soft liner after 18

months.
Sample design Maxillary denture Mandibular denture
No.of sample % No.of sample %
Fracture of denture 2+0.5 0 0% 0 0%
Fracture of denture 4+0.5 0 0% 4 12.22%
16 Al — Rafidain Dent J
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DISCUSSION

According to the results of this study,
the effect of soft denture liners during
function is of significance in the
prosthodontic treatment of denture patients,
and more comfortable. These findings
agreed with Kawano et al ™, ttheoretically,
the soft denture liner acts as a damping
structure that reduces peak stress as a
function of mastication force and also acts
as a stress distributor wherein force can be
diverted more evenly to other locations in
the supporting structures.
Complete dentures are and will remain the
mainstay of treatment for the vast majority
of edentulous patients; most are satisfied
with their dentures but some others are
unable to adapt. *?
Resilient denture liner may reduce trauma
to mucosa compressed between the
underlying bone spicules and a hard denture
base. ™
The results according to duration wearing
denture with soft liner (6 and 12 months)
showed a significant difference for
satisfaction with dentures, appearance, and
how well other people like their denture.
This result agreed with Kiat-Amnuay et al
@ they concluded that, the average service
time of a soft liner is 1-2 years. Extension
beyond 1 year should be considered.
The results of this study according to
flange's length of periphery without hard
denture base 2+0.5mm. and 4%0.5mm.
showed significant differences and
preferable treatment with 2+0.5mm, these
findings explained by Kawano et al®,
lining design that had the soft denture liner
extended to the periphery of the denture
base demonstrated the greatest shock
absorbability of all the tested designs.®
Higher percentage of denture fracture after
18 months could be due to a plasticized
acrylic, was the softest of the group initially
but became harder between 115 and 347
days. ™ And other authors concluded that
Shore A hardness values of soft liner
increased from a low of 9.4 units
immediately after fabrication to a maximum
of 15.9 units after 1 year. *®
Soft denture liners are used for patients who
experience chronic soreness or persistent
pain when using conventional dentures as
compensation for the reduced ability of the
alveolar mucosa to so act. This study

N

I

demonstrated that soft denture liners reduce
the impact force transmitted to the
supporting structures and act as damping
materials, and that the lining design affects
their damping properties. ©

Consequently, the material(s) with the least
change in softness and surface roughness
with age would be the most clinically
applicable. ©©

CONCLUSIONS
Complete denture lined with vertex heat
cured material was more comfortable than
conventional denture; durability of this
material was more than 12 months. Vertex
flange periphery without heat cured resin
denture base should not more than 2mm.
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