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Abstract
We aimed to measure the mesiodistal and buccolingual widths of buccal shelf area in edentulous mandible on 
master cast and in finished denture in male edentulous patients (n=20) of south Saurastra region. Mark the 
external oblique ridge to crest of the ridge and buccal frenum to retromolar pad area and the area was 
measured with the help of using the MGW Digital Caliper (No. BO7XRL1FJ8), accurate to 0.01 mm. Data were 
statistically analyzed by IBM SPSS Version for one-way analysis of variance (ANOVA) and Post Hoc - 
Bonferroni test. Mean value of mesiodistal width was maximum in edentulous mandible (23.37) followed by 
finished denture (23.15) and master cast (23.04); no significant change in mesiodistal width of buccal shelf 
area was observed (p=0.92). Upon intergroup comparison, no significant changes were observed in mesiodistal 
width of buccal shelf area from intraoral to mast cast and in finished denture. Data on buccolingual width of 
buccal shelf area was maximum in edentulous mandible (9.903) followed by master cast (8.605) and finished 
denture (8.454). There was significant change in buccolingual width of buccal shelf area (p<0.05). To validate 
the results,  further studies need to be carried out with larger sample size in different gender, ethnic groups and 
races.
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I. Introduction
Teeth, the mineralized tissues are characterized by structures of extra-ordinary resistance to 

putrefaction and the effect of external agents like physical, trauma, heat, chemical and biological. Their size 
merit importance in orthodontics, prosthodontics, restorative dentistry,  forensic dentistry and even 
anthropological studies1-2. Determining sex through dental traits is a common practice in forensic dentistry and 
anthropological studies3. The most common indices utilized in such studies are the measurement of mesiodistal 
and buccolingual widths which are convenient and reliable4. In addition, knowing the size of teeth in 
populations and individuals is critical for proper diagnosis, planning an appropriate treatment, and predicting 
the results of dental treatments5,6.

Dental crowns might be larger in men than in women, especially in the case of the canines7,8,9. The teeth 
serve as one of the desirable items for human and sex identification10. Ebeling et al. suggested that there was an 
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upward trend in the mesiodistal size of the teeth. Even increase in size occurs between successive generations, 
in both the mesiodistal and in the vestibulolingual diameter11. A study conducted in southern Chinese population 
on mesiodiastal dimension of primary and permanent dentition reported sexual dimorphism which ranged from 
0.06 – 1.97% and 0.36 – 5.27% in decidudous and permanent dentition respectively12.

Within this context, we find paucity of data in southern Saurastra region, the present study was 
designed to assess and compare the mesiodistal and buccolingual width of buccal shelf area in edentulous 
mandible on master cast and in finished denture.

II. Materials And Methods
The study comprised of 20 edentulous male patients (aged: 50-75 years) of south Saurastra region, 

attending the Department of Prosthodontics, College of Dental Science and Hospital, Amargarh – 364 210, 
Gujarat, India. Informed consent from each subject and approval from the institutional ethical committee was 
received. Impressions were made with alginate and dental cast models were made in dental plaster.

It was ensured that the patients didn’t have bony spicule or retained root piece and posterior flabby 
ridges. Selected patients had a mandibular ridge of Atwood’s order 3, 4 and 5. Mark the external oblique ridge 
to crest of the ridge and buccal frenum to retromolar pad area. Area was measured with the help of using the 
MGW Digital Caliper (No. BO7XRL1FJ8), accurate to 0.01 mm (Fig 1.1 and Fig 1.2). Primary impression was 
made using impression compound, primary cast were made up of dental plaster. Custom tray was fabricated 
using auto polymerized acrylic resin. Tray extension checked in patient’s mouth. Border molded using green 
stick compound; buccal shelf area marked and then transfers it on final impression. Final impression poured 
with dental stone. Buccal shelf area transferred on stone cast which were then measured using digital caliper 
(Figure 2). The denture was fabricated by conventional method. Finishing and polishing of denture was done 
and block-out of lingual undercut was done using modeling wax. The petroleum jelly was applied on tissue 
surface of denture and poured with dental plaster. The mesiodistal and buccolingual width of buccal shelf  
present on denture were measured (Figure 3). The changes in dimension of buccal shelf area from edentulous 
mandible to final impression and on complete denture prosthesis were measured. Data were statistically 
analyzed by IBM SPSS Version for one-way analysis of variance (ANOVA) and Post Hoc - Bonferroni test.

Figure 1.1 Mesiodistal width of buccal shelf area measured intraorally

Figure 1.2 Buccolingual width of buccal shelf area measured intraorally
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Figure 2: Mesiodistal and buccolingual width of buccal shelf area measured on master cast

Figure 3: Mesiodistal and Buccolingual width of buccal shelf area measured on finished denture cast

III. Results
Data pertaining to mesiodistal width of buccal shelf area in edentulous mandible, master cast and 

finished denture were given in Table 1. Mean value of mesiodistal width was maximum in edentulous mandible 
(23.37) followed by finished denture (23.15) and master cast (23.04). There was no significant change in 
mesiodistal width of buccal shelf area (p=0.92). Upon intergroup comparison, no significant changes were 
observed in mesiodistal width of buccal shelf area from intraoral to mast cast and in finished denture (Table 2). 
Table 3 mentions the data on mean value of buccolingual width of buccal shelf area in edentulous mandible, 
master cast and finished denture. Mean value was maximum in edentulous mandible (9.903) followed by master 
cast (8.605) and finished denture (8.454). There was significant change in buccolingual width of buccal shelf 
area (p<0.05); however employing Post Hoc Tests - Bonferroni multiple comparisons to buccolingual width, no 
significant variation was observed between groups (Table 4).

Table 1: One-way ANOVA on mesiodistal width in different denture making steps
Steps of denture 

making
n Mean Standard 

Deviation
F-value p-value

Mesiodistal width Edentulous mandible 20 23.37
(18.40-28.21)

2.83 0.07 0.92

Master cast 20 23.04
(18.40-28.21)

2.81

Finished denture 20 23.04
(18.40-28.21)

2.78

n = number of samples; Data in parenthesis indicate range

Table 2: Post Hoc Tests - Bonferroni multiple comparison of mesiodistal width in different denture
making steps

Steps of denture
making

Comparisons with
other group

Mean Difference Significance

Mesiodistal 
width

Edentulous mandible Master cast .33500 1.0
Finished denture .22900 1.0
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Master cast Edentulous mandible -.33500 1.0
Finished denture -.10600 1.0

Finished denture Edentulous mandible -.22900 1.0
Master cast .10600 1.0

Table 3: One-way ANOVA on buccolingual width in different denture making steps
Steps of denture making n Mean Standard 

Deviation
p-value

Buccolingual width Edentulous mandible 20 9.9030
(7.04-14.00)

1.99958 0.04*

Master cast 20 8.6050
(5.41-12.02)

1.95477

Finished denture 20 8.4540
(5.40-12.00

1.94904

n = number of samples; Data in parenthesis indicate range

Table 4: Post Hoc Tests - Bonferroni multiple comparison of buccolingual width in different denture making 
steps

Steps of denture
making

Comparisons with
other group

Mean Difference Significance

Buccolingual 
width

Edentulous mandible Master cast 1.29800 0.12
Finished denture 1.44900 .07

Master cast Edentulous mandible -1.29800 .12
Finished denture .15100 1.0

Finished denture Edentulous mandible -1.44900 .07
Master cast -.15100 1.0

IV. Discussion
Dental development is multi-factorial process with interactions between genetic, epigenetic and 

environmental factors at multiple stages13. These factors are implicated in the aetiology of supernumerary teeth, 
hypodontia, megadontia and microdontia14 and also affect the prenatal dental system resulting nominal change 
to the normal dental system15,16,17. These factors also affect the size of teeth might vary in different 
populations18,19. The size of teeth has been used as an inexpensive and simple tool for gender identification such 
as mandibular canine-index20,21,22,23, but there are very few studies conducted to support the evidence of racial 
dimorphism. In particular, the group of North-East Indians showed higher racial dimorphism compared to the 
North Indian group24. In a study conducted in Udaipur population, buccolingual dimensions were found to be 
effective tool for gender determination25 and maxillary canine has shown significant results for sexual 
dimorphism25,26.

Our study indicated no significant change in mesiodistal width of buccal shelf area from intraoral to 
mast cast and in finished denture (p=0.92). However, the data on average value of buccolingual width of buccal 
shelf area in edentulous mandible, master cast and finished denture reflected significant change (p<0.05). To 
validate the results, further studies need to be carried out with larger sample size in different ethnic groups and 
races.

V. Conclusion
The findings indicate that the mesiodistal and buccolingual dimensions of buccal shelf area in changes 

from intraorally on mandible to finished denture and therefore, and the attempts should be made to preserve the 
width of buccal shelf area as much as possible as it is a primary stress bearing area.
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