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Abstract:  

Rehabilitation of an edentulous maxilla using mini dental implants (MDIs) is a cost-effective, less invasive 

alternative to traditional removable full dentures (CRD). Quantitative studies comparing masticatory ability 

under different oral circumstances are rare, however. Studying how dentate groups, maxillary complete 

removable dentures (CRD), and full upper dentures fared in terms of both subjective and objective masticatory 

performance was the focus of this study (MDI). Toolkits and Methods: Complete dentate subjects (DP), 

Dentate dental students (DS), maxillary CRD or MDI overdentures (MDI), and dentate mandible (DM) are all 

participants in this research. Their ages range from 20 to 50 years old. Using a circular Variance of Hue (VOH 

meter (Hue-check View Gum® Test), a scientific investigation was carried out to determine whether or not it 

is possible to mix two different colors of chewing gum. Subjective masticatory experiences were also compared 

between the CRD group and the MDI group using OHRQL, OHIP-14 questionnaire, and a visual analog scale 

(VAS) for various food consistencies. The mean VOH for dentate dental 20+ students was 0.11 (standard 

deviation = 0.50 & range = 0.05-0.27), while the mean VOH for dentate dental 50+ students was 0.13 (standard 

deviation = 0.08 & range = 0.03-0.31) (p = 0.774). Dentate dental CRD patients had a mean VOH of 0.41 

(standard deviation = 0.41, range = 0.14-0.76). It is important to note that the difference in VAS ratings between 

the groups who received CRD or MDI overdentures (p > 0.050) is not significant. The average OHIP-14 total 

score for patients with CRD was 12.10 (SD 15.87, range 0-56), although this significantly decreased to 2.85 (p 

= 0.039) for those who received MDI. (Standard Deviation: 2.8, Interquartile Range: 0-15) Those aged 20 and 

up and those aged 50 and up showed similar outcomes in terms of objective masticatory skills, but those with 

CRD and MDI fared far worse. It was shown that both subjective and objective masticatory performance was 

not significantly better with MDI overdentures than with CRD. A significant improvement in OHRQL was 

seen, however, for MDI. 
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Introduction: Dentists often treat individuals with 

complete maxillary eventually who also have 

dentures and dentate mandibles [1]. Kelly 

Syndrome [2] describes the gradual bone resorption 

of the front edentulous maxilla that may develop 

over time. Implants might be used to alleviate this 

issue by reducing the compressive tension on the 

mucosa and bone underneath. This might help slow 

or stop the loss of alveolar bone in the jaws' vertical 

and horizontal axes [3]. However, if the maxilla has 

undergone severe resorption, the lack of 

appropriate bone volume may prevent the insertion 

of standard-diameter (>3.5 mm) implants, 

necessitating further bone grafting surgeries. 

Pneumatization of the maxillary sinus complicates 

rehabilitation of the distal edentulous maxilla, and 

the anterior maxilla becomes overly thin (knife 

edge) as a consequence of the resorption process 

[4,5]. Onlay bone grafts in the front region of the 

maxis have been used in combination with a variety 

of methods for increasing the size of the maxillary 

sinus. Several biomaterials have joined the gold 

standard of autologous bone, either as a substitute 

for or in addition to autologous bone, and all are 

protected by either resorbable or non-resorbable 

membranes [6]. This has greatly complicated the 

standard implant treatment. Withdrawal from 

implant therapy is common due to patients' 

deteriorating health, dread of reconstructive 

surgery, and inability to afford the procedure. 

Traditional implant therapy is also rejected by the 

elderly for similar reasons [7]. The micro dental 

implants (MDI) one-piece usage to maintain 

overdentures may be a good option for 

rehabilitating the edentulous atrophic maxilla since 

it is the simplest, least invasive, and least complex 

operation that can be performed for this purpose. 

MDI are preferred because of its morbidity, it’s 

cost effectiveness, surgical time reduction, and 

because they may prevent the need for sinus 

augmentation or bone restoration. One-piece 

implants reduce screw-held abutment-related bone 

resorption [8]. Mini-implants, or minimally 

invasive dental implant procedures (MDI), have a 

diameter of less than 2.5 mm. Maxillary MDIs have 

a higher failure rate [12], although this may be 

countered by their lower prices, less invasive 

surgical process, and enhanced Oral Health Re-

linked Quality of Life [13]. 

Implant therapy in the edentulous maxillary jaw 

aims to restore dental and oral function, particularly 

masticatory skills [14]. Chewing food thoroughly 

before swallowing and digesting is called 

mastication [15]. Maximum biting force on 

occlusal contacts (masticatory force) is much 

lower, occlusal force is the consequence of teeth 

and jaw movement during chewing. Selecting the 

food to be put between the teeth and then breaking 

it down into smaller pieces (breakage) are two 

distinct steps in the mastication process [17]. 

Efficiency and effectiveness in chewing are 

indicators of masticatory ability [18]. The ability to 

mash or chop test food into smaller pieces is used 

to evaluate mastication performance under 

controlled laboratory circumstances, whereas 

efficiency is defined as the amount of work needed 

to accomplish a certain degree of comminution 

[19]. Masticatory performance has previously been 

evaluated only on the basis of patient satisfaction 

or ad hoc generally approved techniques [20] 

before the year 1950. The comminution method 

and the colorimetric method [21,22] are only two 

examples of the many newly developed objective 

tests. The first method considers how small the 

particles of the test meal get during digestion. The 

ability to chew increases as the particles get 

smaller. This mixing degree may be determined 

visually with the help of color scales [23] or 

digitally with the assistance of software [24,25]. 

Based on the available evidence [21], it seems that 

both methods produced similarly reliable results 

during testing. 

The use of mini dental implants (MDIs) to stabilize 

an overdenture in a patient with an edentulous 

maxilla has the potential to restore masticatory 

function and make it functionally equivalent to a 

dentate state. However, we must stress that a 

comparison enumeration has never been 

undertaken and cannot be inferred from the existing 

research. The goal of this research was to examine 

the differences in masticatory function between 

dentate dental students aged 20 and up, dentate 

subjects aged 50 and up, and dentate subjects aged 

50 and up who wore maxillary complete removable 

dentures (CRD) and removable partial dental 

implants (MDI). After considering the following 

null hypotheses (H0), 

Hypothesis 1: With MDI overdentures, 

mastication is more efficient than in patients with 

CRD. 

Hypothesis 2: 50+ dentate participants and 20+ 

dental students show similar masticatory 

performance; 

Hypothesis 3: Ones with MDI overdentures have 

the similar masticatory performance to dentate 

subjects. 

 

Materials and Methods: 

Study Design: We defined 4 groups. Group 1 

consisted of 20 or more dentate dental students 

(DS), Group 2 consisted of 50 or more dentate 

adults (DP), Group 3 consisted of 50 or more 
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dentate maxillae and dentate mandibles (CRD), and 

Group 4 consisted of 50 or more dentate maxillae 

and dentate mandibles with impacted wisdom teeth 

(MDI). 

Dentate participants had both the upper and lower 

arches of their jaws fully developed, with at least 

five teeth present in each quadrant. Previous 

publications [12,13,26,27] detailed the MDI 

patients' treatment procedures and clinical results. 

Twenty participants from the MDI clinical 

prospective trial were selected at random to take 

part in the masticatory study during the study's 

annual follow-up. TMJ dysfunction, uncontrolled 

systemic disease, advanced osteoporosis, 

bisphosphonate treatment, mental or physical 

illness, and patients receiving radiation were all 

disqualifying factors for participation in any of the 

study groups. The clinical research was approved 

by the Mayo Hospital's Ethical Committee. 

 

MDI Overdenture Treatment: The free-handed 

flapless surgery was guided by a preoperative 

CBCT and was performed by the same surgeon, 

L.V.D., who was responsible for inserting all of the 

MDI implants in the maxilla. A fitted denture was 

also inserted during this procedure. For this study, 

researchers relied on metal-on-diamond (MDI) 

implants made by ILZ Southern Implants of Irene, 

Gauteng, SA. These MDIs were either 10 or 11.5 

mm in length and had a 2.4 mm diameter; they were 

made of pure grade 4 titanium, which is known for 

its strength. There was one machined surface with 

0.4a mm Sa value and one roughened surface with 

1.5 mm Sa value on the MDIs. A length of 4.8 mm 

was achieved when the surface was machined. The 

denture was modified using a soft tissue reliner 

called Coesoft gel, allowing for early loading (GC 

America, Chicago, Illinois, United States). The 

United States was the location of this operation. Six 

months later, the patient got his permanent 

horseshoe denture, which included metal support in 

the palatal area. Clinical intraoral situation shown 

visually in Figure 1. 
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Objective Masticatory Performance Test: The 

Hue-check View Gum® Test, which measures the 

ease with which two different coloured gums may be 

mixed together, was used to evaluate masticatory 

function (Orophys, Bern, Switzerland). This test was 

described in detail and shown to be accurate by 

Schimmel et al. [25,28] and Halazonetish et al. [29, 

30]. Performance in terms of objective mastication was 

measured across all four of the newly established 

groups. Every participant was given the exact identical 

instructions from the same operator (B.D.B), which 

included having them chew gum for 20 cycles on the 

side that was most comfortable to them. After the gum 

had been chewed to its completion, it was placed in a 

clear plastic bag, and the date as well as the person's 

name were written on the bag. The Digital View gum 

analysis is shown in Figure 2. 

 
Subjective Masticatory Evaluation: Only CRD 

and MDI had subjective masticatory evaluations. 

Subjects rated their ability to chew soft white 

bread, hard cheese, dry sausage, apple, and carrot 

on a 100 mm VAS [31]. Patients were also given 

the validated Dutch version of the OHIP-14 

questionnaire to complete out [32-34]. The latter 

has been found to have excellent reliability, 

validity, and accuracy, making it suitable for use in 

clinical settings [35] and allowing for comparisons 

to be conducted across various studies [36]. The 

questions are structured on the seven predefined 

characteristics of oral health in Locker's theoretical 

model [37,38,39]. Functional impairment, physical 

pain, emotional distress, actual disability, 

perceived disability, social handicap, and actual 

handicap. It's important to cite this phrase.  

 

Statistical Analysis: The most recent version of 

SPSS was used to carry out the statistical analysis. 

The Mann–Whitney U test was used to evaluate the 

significant levels of the study groups, and p = 0.050 

was chosen as the level of significance for each 

group. 

 

Results: All the groups’ demographics information 

is given in table 1 below. 

 

Table 1: Groups’ Demographics 

Group No. Avg Age  St. Dev Male Female 

MDI 20 65.75 8.21 9 11 

CRD 20 68.4 6.86 2 8 

DP 19 60.53 8.29 11 8 

DS 22 24.18 2.37 10 12 

 

The objective masticatory assessment was carried 

out on each and every participant that belonged to 

one of the four groups that were specified. Boxplots 

in Figure3 illustrate each group's mean VOH, 

which may be found in the accompanying table. 

After comparing the MDI and CRD groups, it was 

found that both dentate populations displayed a 

significantly improved ability to chew (p 0.001) 

than the latter two groups. There was no correlation 

found between the kind of dentition in the lower 

jaw and the capacity to chew (p = 0.642). This 

study of subjective masticatory performance 

utilizing a visual analog scale and the OHIP-14 

questionnaire was limited to those who wear 

maxillary detachable dentures (CRD and MDI). 
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The visual depiction of VAS results for different 

meal consistencies is shown in Figure 4. 

 

 

 
 

In a test of the CRD group’s and the MDI group’s 

ability to chew food of gradually greater difficulty, 

neither group showed statistically significant 

improvement (p > 0.050). On the other side, a large 

drop in the Total OHIP-14 number showed an 

increase in overall health and wellness. When 

compared to the CRD group, which had a 12.10 

mean and a 15.87 of ndard deviation and a range of 

0–56, the MDI group’s mean was 2.85 and had a 

range of 0–15 (p = 0.039). Figure 5 illustrates the 

overall OHIP-14 score, which is calculated by 

adding together the average points earned in each 

of the 14 subdomains. There were significant 

differences between the groups with regard to the 

levels of psychological anguish (p = 0.028), 

physical impairment (p = 0.006), and social 

incapacity (p = 0.020). 
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Discussions: This is the only research that we are 

aware of that compares the masticatory 

performance of people of varied ages who have 

dentition, as well as those who have maxillary MDI 

overdentures, people who are maxillarily 

edentulous as a result of CRD, and people who 

have dentition owing to CRD. The motoric activity 

of the masticatory organs, which includes 

the  lips, tongue, mandible, and cheeks  tends to 

vary with age, which may have an influence on 

masticatory performance [40]. When we compared 

patients who had full dentition at over 20 years of 

age and those who had complete dentition at over 

50 years of age, statistically speaking, no changes 

were seen in masticatory ability linked to age. On 

the other hand, if the maxilla is missing teeth yet 

the patient has CRD or MDI overdentures, this 

indicates that there is a major disruption in 

masticatory function. The patient's ability to 

objectively chew food did not significantly 

improve despite the fact that MDI improved 

retention of the maxillary denture. Similar results 

were seen when denture adhesives were utilised 

[41]. The inability to properly manipulate food 

while chewing has been linked to decreased 

sensitivity in the organs responsible for doing so, 

according to preliminary study [42]. The process of 

mastication is a difficult one that involves 

cooperation from a number of distinct components. 

It's possible that improving denture retention on its 

own won't be enough to bring masticatory 

performance up to par. For the purpose of 

mastication, a study depicted that denture retention 

is less compulsory than denture stability [43]. 

There is some disagreement on the effect that the 

shape of the ridge has on denture stability, how well 

it performs during mastication, and how satisfied 

the patient is [44]. Because of this, it is generally 

accepted that the adaptability of the patient as well 

as the flow of saliva plays a significant role in 

determining masticatory function [45,46]. A 

significant distinction between implants and 

normal teeth is that implants do not have a 

periodontal ligament as natural teeth do. This is 

another key characteristic of implants. The term 

"proprioception" refers to the input that is sent to 

the central nervous system by the periodontal 

ligament. This feedback is used for both sensory 

perception and motor control. On the other hand, a 

loss of such proprioception results in decreased 

tactile sensitivity as well as less coordinated action 

in the muscles used for mastication [47]. Also, the 

test may not have shown a substantial difference 

with the overdenture since masticatory 

performance increases with continuing use of 

newly implanted detachable dentures [48]. 

It might be difficult to provide an impartial 

assessment of a person's masticatory performance. 

Tarkowska et al. [49] reviewed the literature and 

found that measuring masticatory function using 

color-changing gum is a practical and effective 

technique. View Gum®, a software programme 

created by M. Schimmel and now in use, has been 

deemed the "gold standard technique" and is 

preferred as a viable option for individuals with 

poor mastication [19,50]. 

When comparing CRD with MDI in terms of the 

subjective masticatory result, it was shown that 

there was no significant improvement in the VAS 

ratings. On the other hand, the MDI therapy seems 
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to be responsible for a significant rise in either the 

OHIP-14 or the OHRQL scores. Findings by J. 

Feine et al[31] suggest that patients' own 

assessments of their own skills are the most reliable 

basis for evaluating masticatory function. The 

disparities that were found in our investigation 

between the participants' reported capacity to 

function and their performance in the laboratory 

partly corroborate these results. An objective result 

is not always the most reliable indicator of whether 

or not therapy was successful for the patient. 

The current clinical trial had certain limitations, 

including the fact that factors such as orofacial 

discomfort, occlusal pressures, or the function of 

other components were not investigated [51]. 

Before this study, a larger sample size of 31 people 

in the MDI group had longitudinal OHRQoL 

evaluations commencing at baseline, and the 

findings were published elsewhere [13]. Because of 

the MDI overdenture, the patient's final OHIP-14 

score reduced from 21.3 (standard deviation: 13.1) 

with the initial denture to 6.5 (standard deviation: 

8.9) after three years of usage. The OHIP-14 score 

at the time of this group's baseline evaluation may 

be interpreted in a way that is similar to that of the 

group that received complete dentures; however, 

we have to confess that these dentures had already 

been improved before to the surgical intervention 

so that they could be used as a surgical guide. As a 

result, we decided to include a new control group 

in our investigation consisting of full removable 

dentures. When contrasted with the score of 12.10 

achieved by our newly formed CRD group, the 

MDI group's high OHIP-14 baseline value of 21.3 

(standard deviation: 13.1), it is obvious that the 

MDI trial treatment protocol included participants 

who complained of instability and pain caused by 

their upper conventional denture (SD 15.87). The 

current denture quality was not evaluated 

objectively for the purpose of the CRD group's 

objective masticatory test. According to Carlsson 

and Omar [52], this has very little of an impact on 

the level of satisfaction experienced by patients. 

 

Conclusions: There was no significant difference 

in masticatory ability between dentate participants 

and maxillary MDI overdenture wearers. 

Masticatory performance that is comparable in 

dentate persons who are at least 20 years old and 

elderly adults who are at least 50 years old; 

Individuals who had maxillary MDI overdentures 

did not demonstrate a statistically significant 

increase in their masticatory performance when 

compared to patients who had maxillary CRD. On 

the other hand, an objective result is not always the 

greatest indicator of whether or not therapy was 

successful for the patient. After getting MDI 

overdentures, it is essential for patients to report 

better perceptions of masticatory performance, and 

the outcomes of the subjective masticatory 

assessment in our study give some support for this 

conclusion. When applied to all of the different 

meal consistencies, the use of the VAS did not 

result in any discernible improvement in the 

subjects' subjective ratings of their ability to chew 

their food. As a result, it is clear that the OHIP-14 

questionnaire has contributed to a considerable 

improvement in OHRQL. 
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