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PART A – GENERAL INFORMATION 

1 Title of the Dissertation Evaluation of the influence of 

residual ridge height on mean 

mandibular flexure on edentulous 

subjects receiving fixed 

mandibular implant prosthesis 

using intra oral scanner. 

2 A. Name of the Candidate with mobile number and email ID: Dr Purshottam V Trimalle 

M- 9482328335 

Email- 

purshottam.trimalle@gmail.com 

3 B. Name of the Institute: SDM College of Dental Sciences 

and Hospital. 

4 C. University Registration Number: 21DPG022 

5 D. Name of the programme studying: Masters of Dental Surgery (MDS) 

in 

Prosthodontics, Crown & Bridge 

6 E. University Program Code: 3.2.4 

7 F. Year of Admission: 2021 

8 G. Month and year of appearing for final examination Feb/Mar 2025 

9 H. Month and year of submitting Dissertation Sept/Oct 2024 

10 I. Name (s), Designation (s) & Addresses of the guide and 

co-guide (s) with mobile numbers and email ID 

GUIDE- 
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Professor, 
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M-9886493829 
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11 A. State whether the study is intradepartmental or 

interdepartmental: 
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i. Mention the names of collaborating departments 

ii. Mention whether consent has been obtained from 

them (Copy to be Attached) 

NA 

12 Total funds required for the study (in rupees): 25000/- 

13 Source of funding Self funded 

 

 

PART B – TECHNICAL DETAILS 

1 Title of the dissertation To evaluate the influence of residual 

alveolar ridge height on mean 

mandibular flexure in edentulous 

patients receiving fixed mandibular 

implant prosthesis using intra oral 

scanner. 

2 Introduction In recent years, there is increasing trend 

of edentulous patients opting for fixed 

implant prosthesis. This implant 

mailto:gourisdm@yahoo.co.in


prosthesis has to take additional load 

other than occusal load i.e load from 

mandibular flexure. Mean mandibular 

flexure (MMF) is the mandibular 

deformation characterized by decrease 

in the arch width during jaw opening 

and protrusive movements because of 

the functional attachment of the lateral 

pterygoid muscle causing high strain in 

the symphyseal region. There are four 

deformations during mandibular 

flexures - symphyseal bending, 

dorsoventral shear, corporal rotation, 

and antero-posterior shear. Most critical 

one is contraction of the lateral pteryoid 

muscle during opening and protrusive 

movement of mandible in frontal plane. 

Mandibular flexure may cause various 

problems in both conventional and 

implant-supported prostheses when 

rigid and long-span connections are 

planned extending to the posterior 

regions of the mandible. In due course 

of time i.e after 1-2 years, this 

deformation may be associated with 

increased stress in fixed dental 



prostheses and implant abutments, poor 

fit of fixed and partial removable 

prostheses, impression distortion, pain 

during function, screw and implant 

fracture, decementation of the 

prosthesis, and porcelain fracture. Thus 

it is crucial to minimize the effect of 

flexure movement and adopt correct 

technique during and mandibular 

rehabilitation. Previously, mean 

mandibular flexure was evaluated by 

using conventional techniques such as 

making impression of mandible, using 

vernier caliper and other different 

gauges.2  In this study intra oral scanner 

will be used as digital methods are 

found to be more precise than 

conventional methods.2 

A. Problem statement 

 

The use of implant supported complete 

denture or fixed tooth prosthesis is most 

preferred treatment of choice in most 

edentulous patients. In few cases there 

have been failure of implants after few 

years of placement due to additional 

load taken by implant other than 

occlusal load i.e stress on implant due 



to mandibular flexure during mouth 

opening.4 This mandibular flexure is 

influenced by age and sex of patient.1 

Thus, in this study bone height of 

mandible will be measured and the 

influence of these factors on 

mandibular flexure will be evaluated . 

B. Rationale 

 

To evaluate the influence of residual 

ridge height of mandible, age and sex 

on mean mandibular flexure.  

 

C. Novelty In previous studies the influence of age 

and sex was evaluated on mean 

mandibular flexure.1 In this study 

residual ridge height of mandible as 

parameter will be considered and 

influence on mandibular flexure will be 

evaluated.  

D. Expected outcome and application Height of residual ridge will influence 

the amount of mandibular flexure in the 

edentulous subjects and will affect the 

treatment planning in mandibular fixed 

implant prosthesis. 

3 Research question(s) How does the residual ridge height of 

mandible affect mean mandibular 

flexure? 



4 Research hypothesis (es), if any The factors such as residual ridge 

height of mandible, age and sex will 

affect mean mandibular flexure. 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

Primary Objectives: 

1. To analyze the amount of 

mean mandibular flexure 

keeping residual height of 

mandible as factor 

influencing it. 

Secondary Objective: 

1. To analyze the amount of 

mean mandibular flexure 

keeping age as factor 

influencing it. 

2. To analyze the amount of 

mean mandibular flexure 

keeping sex as factor 

influencing it. 

 

 

 

 

6 1. Review of literature  In the year 2022, in-vivo study 

was conducted by Gulsoy et al 

to determine the amount of 



median mandibular flexure 

(MMF) that occurs during 

mouth opening from anterior to 

posterior mandible in seven 

different regions, in different 

age and gender groups of both 

dentulous and edentulous 

subjects, using an intraoral 

scanner. MMF (mean 

mandibular flexure) value 

increased linearly from anterior 

to posterior mandible in both 

dentulous and edentulous 

individuals. The differences in 

MMF values was not 

statistically significant 

according to side (left/right), 

age, or gender (p>.05). No 

significant difference was 

found between the mean MMF 

values of the same region in 

both dentulous and edentulous 

individuals (p>.05).1 

 In the year 2022, in-vivo study 

was conducted by Schmidt A et 

al to investigate a possible 



deformation of the mandible 

during mouth opening using an 

intra oral scanner (IOS) and a 

conventional impression for 

comparison with a reference 

aid. Deviations for linear 

distances ranged from −1 ± 3 

μm up to 17 ± 78 μm (digital 

impressions, MMO-SMO), 

from 19 ±16 μm up to 132 ± 90 

μm (digital impressions, SMO), 

and from 28 ± 17 μmup to 60 ± 

52 μm (conventional 

impressions, SMO).There was 

no significant differences for 

digital impressions (MMO-

SMO), and there was 

significant differences between 

the conventional and digital 

impressions at SMO. This study 

concluded that based on the 

results of the present study, no 

mandibular deformation could 

be detected during mouth 

opening with regard to the 

digital impressions. The results 



were rather within the 

measuring tolerance of the 

intraoral scanner.2 

 In the year 2013, in-vivo study 

was conducted by Prasad M et 

al to measure the arch width 

and Median mandibular flexure 

(MMF) values at relative rest 

and maximum jaw opening in 

young adults with 

Dolichofacial, Mesofacial, and 

Brachyfacial types and tested 

whether the variation in the 

facial pattern is related to the 

MMF values in South Indian 

population. The statistical 

analysis of the observations 

included descriptive and 

inferential statistics. The 

statistical analysis was executed 

by means of Sigma graph pad 

prism software, USA version-4. 

Kruskal Wallis (ANOVA) 

followed by Dunns post hoc 

test was performed. Mann 

Whitney U-test was performed 



to assess the difference in MMF 

values between males and 

females of the three groups. 

The mean (SD) mandibular 

flexure in individuals with 

Brachyfacial type was 1.12 

(0.09), Mesofacial type was 

0.69 (0.21), and Dolichofacial 

type was 0.39 (0.08). This 

study concluded that mean 

intermolar width was maximum 

in Brachyfacial type and 

minimum in Dolichofacial type. 

MMF was maximum at the 

maximum mouth opening 

position and was maximum in 

individuals with Brachyfacial 

type.3 

 In the year 2011, in-vivo study 

was conducted by Madani A et 

al to evaluate the mandibular 

flexure by transverse and antro-

posterior dimensions. The study 

concluded that the mandibular 

dimensions in maximum 

opening and closed mouth were 



different. Average reduction in 

transverse dimension on second 

molar region at maximum 

mouth opening and closing 

position were almost equal to -

0.0787 mm for target group and 

0.7512 mm for control group. 

On anterior side, averages of 

these changes were equal to 

0.3069 mm for target group and 

were 0.2254 mm for control 

group. Transverse dimensions 

in anterior region at maximum 

opening position are smaller 

than the same dimension at 

closed mouth in edentulous and 

dentulous patients.11 

 In the year 2019, in-vivo study 

was conducted by  Wolf L et al 

to evaluate the three-

dimensional (3D) deformation 

of the mandible in vivo with 

scannable impression material 

and an industrial optical 

scanner. The results 

demonstrated that the posterior 

https://pubmed.ncbi.nlm.nih.gov/?term=Wolf+L&cauthor_id=30848251


region of the mandible 

deformed when the mouth was 

maintained in a wide-open 

position. Therefore, this 

position should be avoided 

when performing dental 

impressions. Moreover, 

potential negative 

consequences of this 

mandibular deformation should 

be taken into consideration 

when planning wide-span fixed 

dental restorations.12 

 

 

 

 1. Methodology  

A. Study design In-vivo study 

B. Study participants (human, animals or both) Humans 

i. Inclusion criteria 

 

 

 

ii. Exclusion criteria 

 

 

 

 

 

 

iii. Withdrawal criteria, if any (trial-related therapy, 

follow-up and documentation are terminated 

prematurely as it is indicated to ensure safety 

of the participants)  

 Edentulous patients, 

 Age above 50 years. 

 

 

 Dentulous patients. 

 Edentulous patients with history 

of trauma, pathological 

conditions, fractures & surgery. 

 Edentulous patients with flabby 

tissue on ridge. 

 

NA 

 

 

 

 



iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control 

symptoms of disease or to overcome lack of 

adequate efficacy of the study drug or 

placebo)                                                                    

v. Number of groups to be studied, identify 

groups with definition 

NA 

 

 

 

80 human subjects (40 male and 40 

female) visiting SDM College of Dental 

Sciences & Hospital will be randomly 

selected. 

 

 

 

C. Sampling  

a. Sampling population 

b. Sample size calculation 

c. Sampling technique 

1. Sampling population. 

80 Patients (40 male and 40 female) 

above 50 years from Department of 

Prosthodontics, Crown &Bridge, SDM 

College of Dental sciences and hospital 

will be selected randomly. 

2. Sample size calculation. 

The formula for sample size is 

Correlation coefficient formula and 

Sample size is 79. 

 

Correlation coefficient= 0.3 
Power (%) = 80 
Alpha Error (%) = 5 
Sided = 2 



Required sample size  = 79 

 

3. Sampling Technique. 

Quota sampling 

D. Randomization details (for interventional 

studies)- Intervention details with 

standardization techniques (drugs / devices / 

invasive procedures / noninvasive procedures / 

others) 

MEDIT i500 Intra oral scanner  

E. Ethical Clearance from the Institution’s Ethics 

Committee Obtained? (Copy to be Attached) 

 

F. Study procedure 
Eighty edentulous subjects (40 male, 40 

female) will be enrolled in this study. 

Previous orthopantomogram (OPG) of 

every individual will obtained and 

residual bone height will be measured 

at 3 regions of mandible on one side i.e 

first at central incisor region, second at 

premolar region, third at molar region 

and mean height of mandible will be 

calculated by adding all the three values 

and dividing it by 3. The value obtained 

will be residual bone height of 

mandible.  

After we get residual bone height, 4 

reference points will be marked in 

mandible with indelible pencil i.e first 

point on right retromolar pad area 

named as ER1 and second point on left 



retromolar pad area named as EL1. 

Third point on right canine area named 

as ER2 and fourth on left canine area 

named as EL2 of the mandible. 

Using the MEDIT i500 intra oral 

scanner, the mandibular arch will be 

scanned twice in all individuals. First at 

the minimum mouth opening (sufficient 

for insertion of the intra oral scanner tip 

height) and second at the maximum 

mouth opening. The scanned data will 

be saved in EXOCAD software and the 

distance between the ER1& EL1 points, 

ER2 & EL2 points will be measured in 

both minimum and maximum mouth 

openings.  The difference in minimum 

and maximum mouth openings will be 

calculated by subtracting minimum 

mouth opening values with maximum 

mouth opening values.  The difference 

obtained will be the mandibular flexure.  

The factors which can influence 

mandibular flexure values such as 

residual ridge height of mandible, age 

and sex will be evaluated and tabulated 



statistically using unpaired t-test for 

gender and Pearson’s correlation 

method for residual bone height of 

mandible and age.      

G. Data collection methods including settings and 

periodicity 

Data will be collected based on the 

results obtained by the MEDIT i500 

intra oral scanner software. 

H. List of statistical tests to be used for data 

analysis 

The data obtained will be subjected to 

statistical analysis using Unpaired t- 

test for gender. 

 Pearson’s correlation test for residual 

ridge height of mandible and age. 

I. If it’s a Clinical Trial: Clinical Trials Registry of 

India or equivalent registration number to be 

mentioned 

NA 

8 2. List risks and benefits of the study There are no risks associated with this 

study. 

Benefits: 

From the observations of this study, the 

amount of flexure by mandible can be 

used to plan the fixed implant 

prosthesis accordingly. Hence the data 

obtained from the mandibular flexure of 

respective subject will help us to 

identify right areas for placing implant 

supported prosthesis.   
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UNDERTAKING FOR RESEARCH 

 

I, Dr. Purshottam V Trimalle, the undersigned voluntarily and unreservedly 

agree that the research project titled Evaluation of the influence of residual 

ridge height on mean mandibular flexure on edentulous subjects receiving 

fixed mandibular implant prosthesis using intra oral scanner conducted in the 

Department of Prosthodontics and Crown and Bridge follow the below 

mentioned guidelines whenever the research is sent for publication or 

presentation. 

 

 The name of the Institute and University will always be mentioned/acknowledged 

as SDM College of Dental Sciences and Hospital, a constituent unit of Shri 

Dharmasthala Manjunatheswara University. 

 The name of the guide and any person having contributed for the study or 

manuscript preparation will be mentioned appropriately. 

 The author(s) for a publication arising out of the research project will be listed as 

per ICMJE guidelines (http://www.icmje.org/recommendations/browse/roles-

and-responsibilities/defining-the-role-of-authors-and-contributors.html). 

 A co-author/guide employed at the SDMCDS&Hshould preferably be the 

corresponding author for publicationif and when I am not associated with the 

SDMCDS&H. 

 The above mentioned criteria will be applicable for the publication or 

presentation of not only the complete study but also for a part or section of the 

study. 

Place: Dharwad, Karnataka 

 

Date: 29th July 2022                                                                     Signature 


	I, Dr. Purshottam V Trimalle, the undersigned voluntarily and unreservedly agree that the research project titled Evaluation of the influence of residual ridge height on mean mandibular flexure on edentulous subjects receiving fixed mandibular implant...

