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OBJECTIVE: The objective of this study was to compare masticatory efficiency of shortened dental arch subjects before and
after insertion of removable partial denture.

METHODOLOGY: A total of 66 patients fulfilling the inclusion criteria were enrolled in the study. Masticatory efficiency
and performance were evaluated with the help of sieve method before and after insertion of removable partial denture based
on a procedure described by Gunne.® The masticatory efficiency ratio was determined as volume of raw carrot that passed
through sieve divided by total volume of raw carrot recovered and was expressed as percentage.

RESUL TS: The mean value of pre-treatment masticatory performance of the patients was 34.66 + 2.96 while the mean value
of post-treatment masticatory performance of the patients was 53.98 + 45.91 (p-value=<0.001). The mean change from pre and
post treatment of masticatory performance of the patients was 19.32 + 3.03.

CONCLUSION: According to this study there is significant improvement in masticatory performance after provision of
removable partial denturein patients with shortened dental arches.
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INTRODUCTION teeth determine the total surface area accessible for grinding
and shearing of food during every single cycle of chewing.!
Minimum total of teeth required for functional demands of
meastication are 8 premolars and 4 molars.? 1st molars provide

greatest effective occlusal contact area that is 36.7% for

prime objectives in prosthetic rehabilitation of

E ffectiveness of masticatory function is one of the
partially dentate patients. The ability to masticate

effectively isnot only areflection of a healthy stomatognathic
system but has also been associated with good general
physical health. Masticatory performance is known as the
percentage distribution of food particles size when masticated
for a particular no. of strokes.® Primary determinants of
masticatory efficiency in subjects having natural teeth are
number and size of teeth in contact. Occluding surfaces of
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masticatory performance. The 2nd and 3rd molar provide
27.9 and 15.4 % occlusal contact area respectively.® The
concept of shortened dental arch wasfirst proposed in 1981
as the minimum treatment intervention based on the notion
that for successful and satisfactory oral function all exclusive
functions performed by molars are also provided by anterior
teeth and premolars and the lost teeth do not always need
replacement.*®!* This concept was evolved mainly for the
older patients suggesting that the minimal number of pairs
of occluding teeth needed to provide adequate oral function
can be variable depending on age with 12 occluding pairs
of teeth for 20-40 years of age and only 10 occluding pairs
for 50-70 years of age.?

Clinica studies supporting shortened dental arch concept
have highlighted that even enough of adaptive capacity
persists in subjects having left with a minimum of four
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occluding units and it has no reported impairment in
masticatory performance except when lessthan 10 occluding
pair of teeth were present.®>'2 However conflict still exists
about ideal number of functional tooth units required for
satisfactory masticatory performance.'® Loss of only
mandibular 1st molar in healthy dentate patients causes 40%
reduction in chewing efficiency.* Moreover 2nd and 1st
premolar provide least amount of occlusal contact area
required for mastication 12.9, and 8.1% respectively.®

Removable partial dentures improve masticatory
performance by increasing number of functional or occluding
dental units.® It is believed that restoration of posterior teeth
by removable partial denture prevents posterior collapsed
bite, drifting of premolar teeth, increasing interdental spacing,
lowering of occlusal vertical dimension, alterations in
temporo-mandibular condylar position, over eruptions
among unopposed teeth and anterior teeth flaring along with
increasein overbite and overjet.’®> MM August et al. evaluated
that in middle age patients after 5 year follow up, provision
of removable partial denture showed improvement in
masticatory efficiency. Their study concluded that dietary
fiber intake was more in people having more artificial tooth
replacements.> Feuki et al. found in their study that young
age, number of missing teeth, asymmetry in dental arches
and chewing complaints are significant reasons for pursuing
prosthetic solution in shortened dental arch patients.® Another
study conducted by M Bessadet et al. with 1 year follow up
concluded that rehabilitation with removable partial denture
prosthesis improved ability to reduce food bolus particles
size.5 Further investigation by Allen et al. showed significant
improvement in masticatory efficiency following RPD
insertion in subjects having shortened dental arches?, but
notice must be taken regarding lesser than optimal oral
function, an increased caries risk, periodontal problems and
poor patient compliance with removable prosthesis.*? Some
studies reported no difference in masticatory effectiveness
of patients having shortened dental arches with and without
removable partial denture treatment.® However, dialogue on
most suitable treatment modality is still ongoing.”

In existence of differing opinionsin previous studies on
improvement of masticatory efficiency of shortened dental
arch patientswith removable partial dentures, it isdemanding
to analyze masticatory efficiency of shortened dental arch
patients after insertion of dentures. This study will help
clinician to have better understanding of treatment needs of
shortened denta arch patientsand aso will provide guidelines
for management of shortened dental arch patients.

METHODOLOGY

Using non- probability (consecutive) sampling, this

dental arch with and without removable partial dentures

cross-sectional study was carried out in prosthodontics
department, Punjab dental hospital, Lahore between 1st
December 2019 to 30th May 2020. Patients with Shortened
Dental Arches comprising bilateral free end saddle in upper
and lower arches not involving 1st and 2nd premolars and
intact anterior teeth were included in this study. Patients
with Temporomandibular disorders, Periodontal disease,
Attrition and malocclusion were excluded from study.

Patients who presented in Outdoor of Prosthodontics
department at Punjab Dental Hospital, Lahore, among them,
66 shortened dental arch patients with age range 34-64 were
selected. After approval from local ethical committee, and
after fulfilling inclusion criteria, informed consent was
signed and taken from each subject after taking demographic
history (age, gender, place of living, socioeconomic status).
Masticatory performance in subjects with pre and post
removable partial denture treatment was evaluated as
explained by Gunne® i.e. the study subjects were asked to
chew 5g of raw carrot with 20 number of chewing strokes.
The chewed carrot then was recovered in a cup and mesh
sieve measuring 5mm x 1mm was used to strain it. It was
air-dried for up to 30 minutes, weighed using a FEM mini
digital weighing scale. Volume remaining on sieve and that
which passed through it was calculated and determined.

The ratio of masticatory efficiency was determined by
calculating the volume of raw carrot that passed through
the sieve and dividing it by the total volume of raw
carrot recovered and was expressed as percentage.
The values were recorded, calculated and entered on data
collection sheets. The test was repeated after 3 months
of RPD provision with denture inserted in subject mouth.
Outcome variable was recorded as per operational definition
by researcher herself.

RESULTS

SPSS version 25 was used for data analysis. Mean and
standard deviation was calculated for age and change
percentage was calculated for gender. Effect modifierslike
age, place of living (rural/urban) and gender was controlled
through Stratification. T-test was applied and p < 0.05 was
taken as significant.

In this study total 66 patients participated. The mean
age was 47.74+9.00 years-Table 1. Out of 66 patients
48(72.73%) were male and 18(27.27%) were females-Fig
1. Out of 66 patients, 36(54.55) patients were from rural
area and 30(45.45%) patients were from urban area-Fig 2.
In our study the mean value of pretreatment masticatory
performance of participants was 34.66+£2.96 while mean
value of post-treatment masticatory performance of the
patients was 53.98+45.91. Statistically significant difference
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Fig 1: Frequency distribution of Gender
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was established between before and after comparison of
masticatory performance of the patients. i.e. p-value <0.001-
Table 2. The mean change from pre and post treatment of
masticatory performance of the patients was 19.32+3.03
with minimum and maximum values of 11.54 & 32.39
respectively-Table 3. Among patient's form < 50 years the

Table 1: Age (years) and its statistics

Age (years)

N
Mean
Std. Deviation

66
47.74
9.00
34
64

Minimum

Maximum

Table 2: Pre and post treatment comparison of
Masticatory performance

Masticatory performance Pre-treatment Post treatment p-value

N 66 66

Mean 34.66 53.98

Std. Deviation 2.96 2.85 <0.001

Minimum 23.02 45.91

Maximum 40.87 60.12
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mean change on masticatory performance of the patients
was 20.61+2.66 while in patients from age >50 years the
mean change on masticatory performance of the patients
was 17.86+2.78. Statistically insignificant difference was
established between age and change in masticatory
performance i.e. p-value =<0.001-Table 4. Among male
patients the mean change on masticatory performance of
the patients was 19.77+3.12 while in female patients the

Table 3: Descriptive statistics of change in masticatory performance

Change in masticatory performance

N 66

19.32

Mean

Std. Deviation 3.03

Minimum 11.54

Maximum 32.39

Table 4: Comparison of masticatory performance
between age groups

Age (years)

p-value
>50

31

<50

N 35

Change in Masticatory Mean 20.61 17.86

performance <0.001

Std.

Deviation 266

2.78

Table5: Comparison of masticatory performance between genders

Gender
p-value

Male
36
19.77

Female
30
18.12

Change in Masticatory Mean

performance 0.048

Std.

Deviation 3412

2.48

mean change on masticatory performance of the patients
was 18.12+2.48. Statistically significant difference was
established between gender and change in masticatory
performance. i.e. p-value=0.048-Table 5.

DISCUSSION

The replacement of missing dentition with removable
partial denture is often done to enhance masticatory functions
of the patients.> The connection between masticatory
performance and dental/ prosthodontic status has attracted
many cross-sectional studies having most of them describing
a strong interrelation.’® MZ Nassani et al. reported that
pursuing prosthodontic replacement was found in 3% of
shortened dental arch patients with missing 2nd molars, in
58% with missing 1st and 2nd molars and in 93% with
missing premolars.?2 Methods to measure masticatory
performance include subjective and objective method. Sieve
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method is gold standard to measure masticatory efficiency.
Smaller the particle size of masticated test food obtained
using sieves, greater will be the masticatory efficiency.®® In
this study the mean change from pre and post treatment of
masticatory performance of the patients was 19.32+3.03
with minimum and maximum values of 11.54 & 32.39
respectively. The mean value of pretreatment masticatory
performance of the patients was 34.66+2.96 while the mean
value of post-treatment masticatory performance of the
patients was 53.98+45.91 with significant difference between
the before and after comparison of masticatory performance
of the patients. Thisis in accordance with previous studies.
The significant improvement in the masticatory
performance after RPD treatment could be explained by
having a greater occlusal surface area due to additional
occlusal units accessible for mastication.’® Male subjects
showed greater masticatory performance after provision of
removable partial denture than female subjects. It isin
compliance with other studies 5,6 stating that a greater
masticatory performance in males is due to more muscle
mass and bite force.®
Superior masticatory efficiency was noted in younger
subjects when compared to the older ones. Thisisalsoin
accordance to the earlier studies.®? This could be attributed
to having greater adaptability, increased biting forces and
optimal neuromuscular control and coordination in younger
subjects.® Witter et al observed that the study group having
at least 21 functional teeth had no eating difficulties. S. Van
Waas et a revedled that the study subjectswere more satisfied
when the occlusal unitsthat were replaced by partia denture
were increased.’61” More the occlusal surface areamoreis
the probability of better grinding and crushing of food.'81°
Yurkstas stated that masticatory performance can berelatively
predicted if occlusal contact surface area is known.®
Some studies stated that with a minimum of 20 well aligned
teeth or 4 functional occluding units, adequate adaptive
capacity ensuring sufficient masticatory ability can be
achievable.*? On contrary some other studies stated that
adequate masticatory ahility was achievable with 20 or more
teeth or six functional tooth units having premolars along
with at least one occluding pair of molars.* A review of
literature unfolded that bilateral distal extension removable
partial denture in SDA compensated for only fifty percent
of the masticatory efficacy of complete dentate arches.02°
People with fixed dental prosthesis can achieve masticatory
performance nearer to natural dentition.!61° Dental literature
states that dental arches having teeth up to premolar region,
fulfills the requisites of a functionally sound dentition.
Nevertheless, functional requirements, and the number of
occluding pairs of teeth to cater them, varies from person
to person, and therefore dental rehabilitation must be

Assessment of masticatory efficiency in shortened
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considered according to individual's adaptive capability and
need5.23,24,25

CONCLUSION

According to this study there is after insertion of
removable partial denture insertion has shown evident
improvement in mastication among subjects having shortened
dental arches. Hence provision of removable partial dentures
in individuals having shortened dental arches should be
practiced to improve masticatory performance.
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