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of  anterior maxillary to anterior mandibular residual ridge 
reduction (RRR) is 1:4. Mandibular ridge is more prone to 
resorption as it bears higher functional forces transferred 
through the dentures than the maxillary ridge. Its smaller 
area and less advantageous shape of  the mandibular basal 
seat contribute to this phenomenon.[2]

Despite the strong desire of  the patient to obtain well-
fitting dentures, as well as clinicians who diligently strive 
to produce gratifying dentures, edentulous patients are still 
there who suffer while having their daily meals with wearing 
their conventional complete dentures. One plausible reason 
why patients encounter difficulties while masticating may be 

INTRODUCTION

Bone is a dynamic tissue capable of  adaptation to meet 
compression or tensional forces falling upon it.[1] Bone 
loss varies from patient to patient, but more significant 
changes are evident in the mandibular arch. The mean ratio 
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Abstract
Introduction: Soft lining materials can be defined as soft polymers that can be added to the denture fitting surface to decrease 
and distribute occlusal loads more uniformly on the underlying mucosal tissues.

Purpose: The purpose of the study was to evaluate the effect between conventional denture, acrylic-based denture soft liner, 
and silicone-based denture soft liner on mandibular ridge resorption after 6 and 9 months of denture insertion in complete 
denture wearers.

Materials and Methods: Thirty completely edentulous patients between 45 and 60 years of age with well-formed ridges in 
class I jaw relations were selected. The patients were divided into 3 groups each containing 10 patients. Group I was given 
conventional dentures, Group II was given acrylic-based soft-lined dentures, and Group III were given silicone-based soft-lined 
dentures. Vertical measurements were made on orthopantomograph and analyzed using Adobe Photoshop 7.0 software at five 
points, one at central incisor and two points at right and left first premolars, and two in each first molar region.

Results: All three groups showed a significant change in bone height after denture delivery (P < 0.05). Participants in Group 
II and Group III showed lesser bone loss in all three regions compared to Group I over a period of 9 months. The comparison 
of bone height between the three groups in different regions at various time intervals showed a significant difference in bone 
levels (P < 0.05) at baseline to 6 months and baseline to 9 months’ period (P < 0.01).

Conclusion: The use of soft denture liner significantly reduces the residual ridge resorption in complete denture wearers as 
compared to conventional denture wearers (without denture liner) over a period of 9 months of denture insertion.
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attributed to atrophic and thin mucosa that bear the stress 
caused by occlusal force.[3] Soft liners aid in distributing 
more evenly the forces of  mastication to the underlying 
tissues by absorbing some of  the forces. Soft liners have the 
ability to enhance comfort to denture patients with ridge 
atrophy, thin and non-resilient mucosa, bony undercuts, 
and bruxomania.[4]

Several authors have reported that resilient denture liners 
distribute the stress derived from occlusal force.[5-7] Due 
to the cushioning effect provided by soft liners, a lesser 
amount of  forces are transferred to the underlying bone 
during various functions as compared to without soft liners 
leading to a reduction in residual ridge resorption.[2] As 
intraoral environment is the most precise testing, clinical 
studies are a must to draw definitive conclusions. Various 
qualitative and quantitative indices and approaches 
have been used to explain the resorptive changes in the 
mandible.[1]

At present, there is less literature available regarding the 
evidence of  the effect of  resilient liners on residual ridge 
resorption in complete denture wearers. Therefore, this 
study was intended to evaluate the effect of  soft denture 
liners on mandibular ridge resorption in complete denture 
wearers up to the 9th month of  their application.

MATERIALS AND METHODS

This study is an interventional in-vivo study conducted in 
the Department of  Prosthodontics and Crown and Bridge, 
Institute of  Dental Sciences, Bareilly. Patients who were 
edentulous for the last 6 months, having class I jaw relation 
with well-developed ridges, firm mucosa, and with no 
previous denture experience were included in the study. 
Patients who had Class II or III jaw relationship, any general 
systemic conditions related to bone pathology, and severely 
resorbed ridges were excluded from the study.

Methodology
Study population
Thirty completely edentulous patients aged between 45 
and 60 years were selected randomly from the out-patient 
department of  Prosthodontics and Crown and Bridge. The 
selected patients were explained about the whole procedure, 
the need for follow-up visits, radiographs required. Written 
informed consent was obtained and ethical committee 
approval was taken. Participants were divided into three 
groups; 10 participants were enrolled in each of  the three 
groups as per stratified block randomization, which was 
based on computer-generated numbers given by the 
statistician. A thorough case history of  the patient was 
taken. Clinical examination of  the patient was done to meet 

the inclusion criteria and rule out the exclusion criteria. 
Group 1 represents the control group (n = 10), where 
conventional maxillary and mandibular complete dentures 
were fabricated in heat-cured acrylic resin (Trevalon, 
Dentsply India, Mumbai, India). Group 2 represents the 
experimental group (n = 10) where maxillary dentures 
were fabricated in heat-cured acrylic resin (Trevalon, 
Dentsply India, Mumbai, India) while mandibular 
denture was lined with acrylic-based soft liner (Permasoft, 
Dentsply International, USA). Group 3 represents the 2nd 
experimental group (n = 10), where maxillary dentures 
were fabricated in heat-cured acrylic resin while mandibular 
dentures were lined with silicone-based denture soft liner. 
(Molloplast B, (Detax, GMBH & CO, Germany).

The primary impression was made using an impression 
compound and a primary cast was poured. Custom trays 
were fabricated using tray material. Border molding was 
done with green stick compound and the final impression 
was made using zinc oxide eugenol impression paste. 
Occlusion rims were constructed on the master cast, 
vertical dimension of  occlusion and centric relation was 
recorded. Acrylic artificial teeth of  semi anatomic form 
were used for teeth arrangement and try-in of  the dentures 
was done. After dewaxing, radiopaque markers were 
placed over the tooth surfaces in mandibular dentures 
at five different points (one in central incisor region and 
one in 1st premolar and 1st molar region on both sides) 
and secured in position. Then the mold was packed in 
heat-cured acrylic resin. In Group II and III, spacer of  
two mm thickness was adapted over the mandibular cast 
and the remaining space was packed with heat-cured 
acrylic resin. Spacer was replaced after trial closure with 
either heat-cured acrylic or silicone soft denture liner and 
denture was cured using the standard procedure. Dentures 
were finished, polished, and delivered to the participants. 
For each participant, three panoramic radiographs 
(OPG) were taken immediately after denture insertion, 
at 6 months and at 9 months after denture insertion 
to assess the amount of  bone resorption [Figures 1-3]. 
To ensure the reproducibility between successive films, 
all the radiographs were taken on same machine (OPG 
machine details) by a trained radiographer using a standard 
protocol. For the measurements, a reference plane was 
drawn, touching the inferior border of  the mandible. On 
this line, 90° tangents were drawn from the lower border 
of  the radiopaque markers in five different regions; 2 in 1st 
premolar, 2 in 1st molar, and 1 in midline. The distances 
from the radiopaque markers to the reference plane were 
measured with the help of  Adobe Photoshop 7.0 (Adobe 
Systems, San Jose, CA, USA). Measurements recorded 
immediately after denture insertions were considered as 
baseline values, and measurements made at 6 months and 
9 months were also recorded.
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The data were entered on a Microsoft Excel spreadsheet 
and imported into Statistical Package for the Social Sciences 
(SPSS) version 22 for statistical analysis. The results were 
present in the form of  mean and standard deviation. 
The student paired t-test was used to find the significant 
difference within the group at different visits, for compare 
more than two groups for continuous variables between 

the groups one-way ANOVA was used A P < 0.05 was 
considered statistically significant.

RESULTS

The comparison of  bone height between the three groups 
in different regions at various time intervals showed a 
significant difference in bone levels (P < 0.05) at baseline 
to 6 months and baseline to 9 months’ period (P < 0.01) 
[Table 1].

Mean bone loss at the right posterior from baseline to 
6 months in Group 1 (Conventional) was 2.84 ± 1.62, 
in Group 2 was 0.48 ± 0.34 and in Group 3 was 1.26 ± 
0.39. Mean bone loss at right posterior in Group 1 was 
maximum and in Group 2 was minimum at baseline to 
6 months, 6–9 months, and baseline -9 months. There 
was a significant difference in mean bone loss at the right 
posterior at different time intervals between Group 1, 
Group 2, and Group 3 [Graph 1].

Mean bone loss at anterior-incisor from baseline to 
6 months in Group 1 (conventional) was 2.98 ± 1.75, 
in Group 2 was 0.59 ± 0.54, and in Group 3 was 1.37 ± 
0.38, mean bone loss at anterior-incisor in Group 1 was 
maximum and in Group 2 was minimum at baseline to 

Table 1: Comparison of mean bone loss (mm) at 
different points in between Group 1 (conventional), 
Group 2 (Permasoft), and Group 3 (Molloplast-B) at 
a different time interval
Time interval Group 1 

(Conventional)
Group 2 

(Permasoft)
Group 3 

(Molloplast-B)
P-value

Mean±SD Mean±SD Mean±SD
Right posterior

Baseline -6 
months

2.84±1.62 0.48±0.34 1.26±0.39 <0.001*

6 months -9 
months

2.74±1.71 0.59±0.42 1.36±0.49 <0.001*

Baseline -9 
months

5.58±2.57 1.06±0.68 2.62±0.63 <0.001*

Anterior-incisor
Baseline -6 
months

2.98±1.75 0.59±0.54 1.37±0.38 <0.005*

6 months -9 
months

2.83±2.27 0.56±0.92 1.38±0.51 <0.001*

Baseline -9 
months

5.81±3.14 1.15±1.14 2.75±0.6 <0.001*

Left posterior
Baseline -6 
months

3.07±1.69 0.6±0.4 1.42±0.56 <0.001*

6 months -9 
months

2.77±1.95 0.83±0.43 1.47±0.4 <0.004*

Baseline -9 
months

5.84±3.29 1.43±0.6 2.89±0.630 <0.001*

*Statistically significant

Figure 2: Osteoprotegerin at 6th month

Figure 1: Osteoprotegerin at baseline

Figure 3: Osteoprotegerin at 9th month. (measurements from 
lower border of radio opaque marker to the reference line.)
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6 months, 6–9 months, and baseline -9 months. There was 
a statistically significant difference in mean bone loss at 
anterior-incisor at different time interval in between Group 
1, Group 2, and Group 3 [Graph 2].

Mean bone loss at left posterior from baseline to 6 months 
in Group 1 was 3.07 ± 1.69, in Group 2 was 0.6 ± 0.4, and 
in Group 3 was 1.42 ± 0.56, mean bone loss at left posterior 

in Group 1 was maximum and in Group 2 was minimum at 
baseline to 6 months, 6–9 months, and baseline -9 months. 
There was a statistically significant difference in mean bone 
loss at the left posterior at different time intervals between 
Group 1, Group 2, and Group 3 [Graph 3].

DISCUSSION

The reduction of  residual ridges (RRR) is a major unsolved 
oral disease that causes physical, psychological, and 
economic problems for millions of  people all over the 
wor1d.[8] One of  the most important factors regarding 
bone is its accelerated resorption by excessive stress.[9] 
RRR is almost universal but with wide individual variations. 
Hence, what is important is the amount. However, since the 
amount is cumulative, a single examination does not reveal 
the current rate of  resorption. Since the resorption is slow, 
lengthy longitudinal studies are required. Repeated readings 
at intervals are required to reveal resorptive changes. Hence, 
the recordings were taken at 0, 6th, and 9th months in the 
current study.

This study was conducted among the age group of  45–
60 years who were edentulous for the last 6 months. It was 
observed that mandibular resorption rate was greatest in the 
earlier stages of  edentulism and slowed with the longevity 
of  edentulism. i) This is in accordance with Tallgren, who 
stated that RRR was greater during the first few months 
after the tooth extraction than later.[10]

In the current study, laboratory-processed acrylic-based 
soft liner (Permasoft) and silicone-based denture soft 
liner (Molloplast-B) were used. The thickness of  soft-liner 
material was kept 2 mm, because a thickness of  2.5 mm 
resulted in a slightly higher level of  stress. A possible 
explanation of  the above could be the instability of  the 
prosthesis over the reliner material above a certain height 
of  the same which is in agreement with data presented 
by Kawano et al.[11] and Lima et al.[9] The thickness of  the 
soft liner plays a significant role in the stress distribution 
especially in the patient with thin mucosa.[11]

Resorption of  the residual ridge has been estimated 
with various radiographic techniques such as lateral 
cephalometric and panoramic radiographs. Panoramic 
radiography was used in this study because an image of  
both the jaws can be produced on one film quickly and 
conveniently with relatively lesser radiation exposure.[2] 
Magnification is one of  the major problems with panoramic 
radiography. Larheim and Svanaes[12] investigated 
the precision of  measurements of  mandibular linear 
dimensions in panoramic radiographs and found that the 
variability of  vertical measurements made from repeated 

Graph 1: Mean bone loss (mm) at right posterior in different 
groups

Graph 3: Mean bone loss (mm) at left posterior in different 
groups

Graph 2: Mean bone (mm) loss at anterior-incisor in different 
groups
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panoramic radiographs is small when patients are properly 
positioned in the panoramic apparatus.

In the current study, a reference line was drawn touching 
the inferior border of  the mandible. From this line, vertical 
lines were drawn to the lower border of  the radiopaque 
markers in five different regions. According to Xie et al., 
if  reference lines and measured points are located in the 
same vertical plane or approximately the same plane as the 
teeth, variations in vertical measurements in the mandible 
and maxilla are within a small range.[13]

Enlow et al. described the distribution of  surface fields of  
resorption and deposition in all parts of  the edentulous 
mandible and stated that residual ridge resorption is usually 
more rapid in the premolar and molar region than the 
anterior region of  the mandible due to the lower position 
of  the reversal line in the posterior region. Hence, it is 
especially important to record the resorption in the anterior 
and posterior region of  the mandible.[14]

There is a statistically significant difference in the bone loss 
between conventional and soft-lined dentures (P < 0.05). 
Less resorption with acrylic-based soft-liner as compared to 
silicone-based soft liner may be because acrylic resin shows 
viscoelastic behavior and higher levels of  cushioning effect. 
Similar results were obtained by Elcharkawi and ElMahdy, 
when the bone loss in the mandible after 6 months of  
denture delivery was compared with and without soft 
liners.[14] Babu et al. also obtained the same results when 
comparing bone loss in mandible after 6 and 12 months of  
denture insertion with and without soft liners.[2] ii) Taguchi  
et al.[7] stated that acrylic resilient liner material showed a 
higher viscoelastic behavior than silicone material after 
applying the stress and have the ability of  stress distribution 
or stress relaxation. Contrary to this study, Al-Noori and 
Said1 found no significant difference in bone resorption 
with and without soft liner in complete denture patients.

Although ridge reduction has occurred in all three groups, the 
rate of  ridge reduction under dentures incorporating a resilient 
material is apparently much less than that which occurred under 
conventional dentures. This reduction is attributed to the effect 
of  the resilient materials sandwiched within the denture base. 
Thus, the use of  the resilient reliner material considerably 
minimized the stress in the alveolar bone and mucosa.

The main limitation of  this study is the short study period. 
Cushioning effect of  soft liner decreases over time, so 
they have to be replaced repeatedly. Further studies may 

be validated on a larger sample size and comparisons with 
other different relining materials.

CONCLUSION

Acrylic-based resilient denture liners are beneficial for both 
the patients and clinicians, as problems affecting the mucosa 
during the first denture adjustment session following the 
initial fitting of  the dentures are the severest and the most 
annoying for complete denture wearers. Although acrylic 
denture liner bonds chemically to denture base, only 
problem that arises is the longevity of  the denture liner and 
its long-term maintenance. The risk-benefit ratio should 
be analyzed before the use of  this material.
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