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ABSTRACT

Aim of study: was to evaluate and compare the effect of occlusal reactive versus 
thermoplastic partial denture bases on the supporting alveolar structure of mandibular 
distal extension partial dentures cases. Materials and methods: Ten partially edentu-
lous patients were precisely selected to avoid factors that may adversely affect the re-
sults of this study. Removable partial dentures were constructed for all patients follow-
ing the same procedures and the same design. According to denture base material the 
selected patients were randomly divided into two equal groups: Group I: five patients 
received cobalt-chromium partial denture with thermoplastic denture base. Group II: 
five patients received cobalt-chromium partial denture with occlusal reactive base. The 
patients were evaluated both clinically and radiographically, clinical assessment of the 
abutment was carried out through measuring its pocket depth, while radiographic as-
sessment was done by recording bone height change distal to abutment teeth and bone 
high change of the residual ridge. Results: The results of this study showed that there 
were a significant differences between flexible and occlusal reactive bases on their ef-
fect on supporting structures. Conclusion: The occlusal reactive base exhibited better 
effect than flexible base regarding bone resorption in abutment as well as residual ridge.

INTRODUCTION

Removable partial dentures (RPD) remain an essential prosthetic 
option in many conditions of oral rehabilitation, especially when the 
edentulous spaces posterior to the anterior remaining teeth are to be 
restored (1).  Preservation of the remaining tissues is considered the main 
objective of removable prosthodontic treatment. Thus it seams neces-
sary to rehabilitate partially edentulous patients with removable partial 
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dentures constructed on biomechanical principles. (2) 
Yet, studies of removable partial dentures suggest 
that insertion of a partial denture constitutes a risk 
factor for supporting alveolar bone of the remain-
ing teeth because the distal extension partial denture 
is subjected to vertical, horizontal and rotational 
forces that may become adverse during functional 
and parafunctional  activities. Lack of distal den-
tal support and difference in resiliency between the 
mucosa and the periodontal ligament; result in the 
formation of levers during compression forces that 
are potentially destructive to the abutments and the 
surrounding tissues. (3) .

Recently, a prosthetic method was developed 
to minimize the loads transmitted to the support-
ing alveolar bone and abutment teeth, by the use of 
resilient material introduced between the artificial 
teeth and the denture base ( Occlusal reactive ).The 
resilient design of occlusal reactive is considered as 
one of methods to reduce and uniform distribution 
of the occlusal load in distal extension removable 
partial denture (4) . The resilient layer will reduce 
the traumatic impact forces on the alveolar bone and 
thereby act as shock absorber or stress distributer 
that will distribute and absorb load by a cushioning 
effect and as a result decreases the amount of forces 
loaded on denture supporting structures, decrease 
pain during mastication, and enable the successful 
use of prosthesis for the patient (5). Another denture 
base material which is the thermoplastic resin mate-
rial that can be a useful alternative to Poly Methyl 
Metha Acrylate in special circumstances where 
higher flexibility, higher resistance to flexural fa-
tigue and higher impact strength are required (6).

This study was conducted to evaluate the effect 
of occlusal reactive denture base versus flexible 
denture base material on sporting structures in man-
dibular distal extension cases.

MATERIAL AND METHODS

Ten partially edentulous patients were precisely 
selected according to the following criteria: They 
are lower Kennedy class I partially edentulous pa-
tients with first premolar as last standing abutment 
tooth bilateral, age ranging from 45-55 years, pa-
tients free from any systemic diseases related to 
bone resorption, remaining teeth with good peri-
odontal condition, the opposing maxillary arch had 
full set of teeth, residual ridge covered by firm mu-
cosa, showing no signs of inflammation, free from 
tempro-mandibular joint disorder, class I Angle’s 
ridge relationship, had normal speech pattern, the 
patients were cooperative and accepted recalling 
when needed . All the procedures were explained 
for each patient and Research Ethics Committee 
( REC) approval was obtained.

Removable partial dentures were constructed 
for all patients following the same procedures and 
the same design, lingual bar was used as major con-
nector and RPI clasps were used as direct retainer 
with mesial  rest joined by minor connector to the 
lingual bar , proximal plate on the distal surface of 
the abutment related to the guiding planes and a 
buccal retentive element in the form of I-bar (RPI) 
on lower first premolar and indirect retainer in the 
form of cingulem rest on lower canine. According 
to denture base material the selected patients were 
randomly divided into two equal groups: Group I: 
five patients received cobalt-chromium partial den-
ture with thermoplastic denture base. Group II: five 
patients received cobalt-chromium partial denture 
with occlusal reactive denture base (O.R). (Fig 1)

The patients were evaluated both clinically and 
radiographically. Clinical assessment of the abut-
ment was carried out through measuring its pocket 
depth, while radiographic assessment was done by 
recording bone height change distal to abutment 
teeth and bone high change of the residual ridge 
bilateral by using Panoramic Orthopantomograph 
machine.. Follow up and data collections were per-
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formed at the time of denture insertion, three, six 
and nine months after insertion.

1. Measuring pocket depth for the abutment teeth:

The distance between the gingival margin and 
the base of the pocket was measured using Williams 
graduated periodontal probe. The probe was insert-
ed in line with long axis of the tooth until meeting 
resistance when contacting the bottom of the pock-
et.The measurement were made at mesiobuccal, 
midbuccal ,distobuccal , mesio-lingual , midlingual 
and distolingual of each abutment tooth .The aver-
age of these records was calculated and recorded.

2. Evaluation of abutment alveolar bone height 
change:

An imaginary line was drawn 2 mm away from 
the abutment  tooth distally represented alveolar 
bone height which extending from alveolar crest to 
root apex and parallel to long axis of the tooth. The 
length of the line was taken at time of insertion, 3 
months, 6months, and 9 months respectively. The 
amount of bone loss was calculated from the differ-
ence between each subsequent reading to determine 
the bone height loss (Fig 2). 

3. Evaluation of residual ridge bone height change:

Four imaginary points were placed on panoram-
ic radiograph as follow, point A: represent crest of 
the ridge, point M: represent mental foramen, point 

G: represent gonion, point L: represent lower bor-
der of mandible. Two imaginary lines were drawn 
for recording residual ridge height. The first line AL 
which represented residual ridge height was drawn 
from point A to point L passing through point M 
and perpendicular to second line GM. This line was 
measured at different interval of the study, and rep-
resented the height of the residual ridge in mm. The 
amount of bone loss was calculated from the differ-
ence between each subsequent reading to determine 
the residual ridge bone height loss. (Fig 2)

RESULTS

Pocket depth measurements:

On comparing the two groups at insertion (base 
line ), after three months , six months it was found 
that a higher mean value was recorded in group II 

Fig. (1): Left: Finished RPD with flexible base, right: Finished RPD with O.R base.

Fig (2) Panoramic radiograph tracing for measurement of bone 
height change  for abutment and distal extension area.
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(occlusal reactive base ) than group I (flexible base). 
While after nine months interval, group I (flexible 
base) showed higher mean value than group II  
(occlusal reactive base).

Table (1): Comparison of mean of pocket depth in 
flexible base and occlusal reactive base RPD groups 
along interval periods of the study (unpaired t test).

Pocket 
depth 

GROUPS Mean SD T P

At 
base-
line

Flexible 
base

1.530 0.248
-0.576 0.581 ns

O.R. Base 1.630 0.299

After3 
months

Flexible 
base

1.596 0.189
-0.369 0.724 ns

O.R. Base 1.662 0.352

After 6 
months

Flexible 
base

1.730 0.254
-0.504 0.629 ns

O.R. Base 1.826 0.342

After 9 
months

Flexible 
base

1.896 0.301
0.030 0.977ns

O.R. Base 1.890 0.335

M: Mean value, SD: Standard Deviation, P: 
Probability level, T: t–test ns: non significant 
difference.

Radiographic evaluation:

Upon comparing  the flexible base and occlusal 
reactive base RPD groups regarding bone loss of 
abutment and mandibular residual ridge along inter-
val periods of the study, it was revealed that a higher 
mean value was recorded in group I (flexible base) 
than group II (occlusal reactive base) at insertion 
(base line), after three months, six months and nine 
months. 

Table (2): Comparison of mean abutment and 
mandibular residual ridge bone loss in flexible 
base and occlusal reactive base RPD groups along 
interval periods of the study (unpaired t test). 

Abutment 
alveolar 
bone loss

GROUPS Mean SD T P

Bone loss 
from 0 to 3 

months

Flexible 
base

0.160 0.049
1.143

 
0.304ns

O.R. Base 0.112 0.033

Bone loss 
from 0 to 6 

months

Flexible 
base

0.270 0.047
4.410 0.002*

O.R. Base 0.151 0.038

Bone loss 
from 0 to 9 

months

Flexible 
base

0.398 0.058
4.731 0.001*

O.R. Base 0.227 0.057

Mandibular 
residual 

ridge bone 
loss

GROUPS Mean SD T P

Bone loss 
from 0 to 3 

months

Flexible 0.116 0.045

O.R. Base 0.078 0.029 2.649 0.031*

Bone loss 
from 0 to 6 

months

Flexible 0.173 0.043  

O.R. Base 0.116 0.033 3.880 0.009*

Bone loss 
from 0 to 9 

months

Flexible 0.246 0.054  

O.R. Base 0.169 0.049 3.562 0.007*

M: Mean value, SD: Standard Deviation,  
P: Probability level,T: t –test *: significant difference, 
ns: non significant differences 

DISCUSSION

In this study all selected patients were healthy 
and free from any systemic disease that may ad-
versely affect the condition of oral cavity, enhance 
bone resorption or alter the oral ecology and thus 
affect the  results of this study(7). This study was 
carried out on patients having mandibular Kennedy 
class I classification with the first premolar as the 
last standing abutment tooth distally. Crown mor-
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phology of the mandibular first premolar exhibit 
features favor to design of metal framework ele-
ments. First, non-occluding mesiolingual portion of 
occlusal table of this tooth allows for mesial occlu-
sal rest seat with minimal teeth separation, second 
the crown is tilted lingually and usually smaller than 
mandibular second premolar . These factors favor 
simplified clasp design for this tooth in form of me-
sial rest, distal guiding plate and buccal retentive 
element in the form of I-bar clasp(8). 

The general principles of the design that favor 
natural cleaning and daily oral hygiene measures 
and also have good retention and stability were fol-
lowed(9).  In group I: thermoplastic denture base ma-
terial was used which have higher flexibility, higher 
resistance to flexural fatigue, higher impact strength. 
The strong, flexible nature of flexible denture mate-
rial is perfectly suited to the variety of natural con-
ditions in the mouth that provides superior function 
and stress distribution and better periodontal health 
of the abutment teeth(10). The acrylic teeth do not 
bond chemically with flexible denture base. Teeth 
are mechanically retained by making  holes in the 
acrylic teeth into which fluid flexible denture base 
material flow during injection of fluid resin into the 
mold. Once the resin sets inside the holes, it retains 
the teeth with denture base(11). 

In group II, denture bases were fabricated from 
occlusal reactive material in order to reduce trau-
matic impact on the residual ridge by distributing 
masticatory forces, by sandwiching resilient layer 
between the denture base and artificial teeth. The 
layer would act as shock absorber or stress distribu-
tor. In this study, a heat-cured acrylic soft liner was 
used. Since 1 mm thickness seemed to give the ac-
tion of liner and 3 mm seems to be more to incorpo-
rate as it decreases the strength of denture base  and 
also produces rubber ball effect, a 2 mm thickness 
liner was selected(12). 

Panoramic radiography is a readily accessible 
diagnostic modality in many dental offices and pro-
vides broad anatomical coverage of the maxillofa-

cial region(13). Advantages include low patient dose, 
high patient acceptability, and short imaging time (14) 
.The image quality of the panoramic radiography is 
increased by the digital panoramic radiography. It 
is a fact that panoramic imaging is widely used for 
evaluation of the jaws for planning implant surgery 
and other purposes(15). 

In this study the assessment of pocket changes 
revealed non statistically significant change. This 
was in agreement with another study(16) that re-
ported that there were no significant changes in 
the pocket depth following a longitudinal study of 
gingival condition in RPD wearers. This could be 
explained on the basis that regular oral hygiene in-
structions were given to the patients over the period 
of this study.

In this study the amount of bone loss of abutment 
teeth and mandibular residual ridge were not found 
statistically significant in both groups along interval 
period of this study. For  flexible base group this 
may be due to flexible and resilience nature of the 
material which tend to absorb the occlusal load and 
minimize the harmful effect on both abutment and 
residual ridge. This was in agreement with a previ-
ous study (17) that stated that the flexible dentures ex-
hibit viscoelastic behavior that lead to improvement 
of function and patients comfort compared with 
hard dentures . For occlusal reactive group this may 
due to the resilient layer incorporated in the acrylic 
denture base (occluasl reactive) which help in pres-
ervation of underlying structure and equalization 
of the force transmitted to the ridge and abutment 
teeth. This in agreement with a clinical study of oc-
clusal reactive on completely edentulous patients(18). 
The results showed significant reduction of the rate 
of ridge resorption compared with conventional 
dentures. However in this study when occlusal re-
active denture base was compared to flexible base 
in their effect on both abutment teeth and residual 
ridge , the occlusal reactive base exhibited better ef-
fect than flexible base and less bone resorption in 
abutment as well as residual ridge. This may be due 
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to that the occlusal reactive base consists of two lay-
ers, hard acrylic layer and soft resilient layer. This 
was in agreement with  a previous study (19)   that 
reported the resilient material compressed in func-
tion, but its area of contact with hard parts of den-
ture base remains unchanged. The soft filler absorb 
some of energy applied to the teeth so that the basal 
seat of denture receives less impact force. 

CONCLUSION

Within the limitations of the follow up periods 
and the number of patients, from measured pa-
rameters of this study it can be concluded that: the 
thermoplastic and occlusal reactive denture bases 
do not have statistical significant effect on support-
ing structures in mandibular distal extension cases. 
However when occlusal reactive denture base was 
compared to flexible base in their effect on both 
abutment teeth and residual ridge along interval pe-
riods of the study, the occlusal reactive base exhib-
ited better effect than flexible base and less bone 
resorption in abutment as well as residual ridge. 
Long term clinical study is needed to determine 
generalized effect of both denture bases on support-
ing structures.
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