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INTRODUCTION

ABSTRACT

Aim: To study the masticatory efficacy and oral health-related quality of life
(OHRQoL) of participants wearing a mandibular overdenture retained by an
immediate loading single implant with different occlusal tooth forms. Materials
and Methods: For this nonrandomized controlled trial study, 27 edentulous
participants were selected and randomly divided into three groups (n = 9) based
on occlusal tooth forms of the mandibular implant overdenture (MIOD).
Group I: participants received an MIOD with an anatomical tooth form; Group
II: participants received an MIOD with a semianatomical tooth form; and
Group III: participants received an MIOD with a nonanatomical tooth form.
For each participant, a single implant (screw root form) was inserted into the
midline of the mandibular ridge to support the MIOD. For each group, the
masticatory efficiency was evaluated after 3 months, and the OHRQoL of the
participants was evaluated after 3 and 6 months. One-way ANOVA and post
hoc Tukey’s test were used for data analysis (P < 0.05). Results: The masticatory
efficiency of the anatomic and semianatomic tooth forms was higher than that
of the nonanatomic (P < 0.05). Moreover, the improvement in the participants’
OHRQoL in the anatomic group was more significant than that of other
groups (P < 0.05). Conclusion: There was a greater improvement in masticatory
efficiency and participants’ OHRQoL when fitted with an anatomic tooth form
mandibular overdenture retained by an immediate loading single implant than
with a semianatomic or nonanatomic tooth form.

Kevyworbs: Immediate loading, occlusal tooth forms, OHIP-EDENT questionnaire,
oral health quality of life, overdenture, patient satisfaction, single implant

of 2-implants between two mental foramina to
retain MIOD is considered the first treatment option

ompletely edentulous patients who wear complete

dentures (CDs) frequently have problems with oral
function issue due to mandibular prosthesis retention
and stability. A well-established treatment for healthy
edentulous patients is fitting a mandibular implant
overdenture (MIOD) retained by an osseointegrated
implant; this type of treatment improves the bite
force compared with conventional CDs, suggesting
that masticatory efficiency is improved. The inserting
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for an edentulous mandible.! Evidence suggests
that compared to conventional CD, this treatment
considerably improves patient-reported outcomes,
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including patient satisfaction and oral health-related
quality of life (OHRQoL).¥

According to research, using only one implant to
retain a mandibular overdenture is a more conservative
approach.l'¥ Also, it was reported that wearing a single
implant mandibular overdenture (SIMOD) improves
oralhealthand OHRQoL.5 A SIMODisaconservative
and cost-effective treatment for edentulous patients who
are not comfortable with unstable CDs.®l Moreover,
a SIMOD is comparable to a standard 2-implant
retained overdenture.’™ Using a SIMOD improved
masticatory performance when measured at 1-,119 5-[11]
and 10-year!'” follow-ups. Furthermore, insignificant
differences had been shown between the 2-groups in
terms of survival rate, incidence of maintenance visits,
and/or any prosthetic complications.*!? Two other
clinical trials have measured the masticatory function
of MIODs retained by 1l-implant or 2-implants!!3!4
and concluded that the participant’s chewing function
in the SIMOD group was not inferior to the 2-implants
overdenture group.

Hence, satisfaction with denture performance might
impact the nutritional status of edentulous older
adults, particularly those who use SIMOD systems.[!%!7
Compared to the delayed healing protocol of
traditional systems, immediate loading implants have
significant advantages, such as fewer surgical steps,
faster rehabilitation, and enhanced participant comfort.
Furthermore, a streamlined management protocol is
advantageous, particularly for edentulous patients with
nonretentive mandibular CDs.['8:1

In terms of teeth occlusal forms, anatomic teeth forms
produced more lateral force than nonanatomic form
teeth, according to studies on CDs.?*21 The effects
of different occlusal designs on force distribution in a
simulated implant overdenture and its supporting bone
revealed that cusped teeth produced 50% more initial
breakage forces than flat teeth.?? Evidence shows that
one implant may be sufficient for adequate denture
retention and function. Whether one or two implants
are used to retain MIOD, the patient outcomes and
OHRQoL are comparable. However, there is insufficient
long-term evidence about a single implant with an
immediate loading protocol.['s)

To achieve the same reduction in food particle size,
subjects with MIOD require 1.5-3.6 times fewer
chewing strokes than CD wearers.? Al-Ansari®¥
compared various occlusal tooth forms of CD wearers
and discovered that anatomic and lingualized posterior
teeth forms were preferred over cuspless teeth forms.
Similarly, Kaukinen ez al®Y reported that reducing

cusp height and inclination limited lateral forces in
implant-supported prostheses. Lowering lateral forces
helps maintain and preserve osseointegration and is
important in force transmission to bone.

Although several studies have investigated the stability
and performance of SIMODs, there is less research on
the impact on patient satisfaction of different occlusal
forms of posterior teeth using a MIOD retained by an
immediate loading single implant. The present study
aimed to compare the effects of different occlusal tooth
forms (anatomic, semianatomic, and nonanatomic)
on patients’ masticatory efficiency and OHRQoL of a
MIOD retained by immediate loading single implant.
The null hypothesis of the present study was that the
differences in either masticatory efficiency or OHRQoL
for the effect of different occlusal tooth forms of MIOD
retained by an immediate loading single implant would
be insignificant.

MATERIALS AND METHODS

This nonrandomized controlled clinical study included
patients who attended the outpatient department of a
Faculty of Dental Medicine in Egypt. A nonrandomized
sample of fully edentulous patients was recruited and
screened for participation in this study. This study was
approved by the Ethical Committee of the Faculty of
Dental Medicine, Al-Azhar University Boys, Cairo,
number (43/46/03-19).

INCLUSION CRITERIA

Participants were male and female, aged 40-60. They
were completely maxillary and mandibular edentulous
and required new denture construction. All participants
were free from systemic diseases or temporomandibular
disorders and had a minimum 4-mm diameter and
10-mm height of residual bone available without ridge
augmentation.

EXCLUSION CRITERIA

The study excluded patients with severely
atrophied ridges, those with class II and III skeletal
relationships, those undergoing chemotherapy or
radiotherapy, or those suffering from osteoporosis
or hyperparathyroidism. Further, patients having
mandibular ridge augmentation and participants who
were satisfied with the retention and stability of their
CDs were excluded.

STUDY POPULATION AND GROUPING

Twenty-seven participants were selected and subdivided
into three nonrandomized groups (nine participants
in each). The sample size was calculated based on the
results of previous studies®?® with a power of 0.82
(1-p error probability) and an effect size of 0.74. The
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authors increased it to nine participants per group to
find the difference in means. The participants were
assigned and distributed into three groups according
to the occlusal forms of the posterior teeth (Blueline
DCL, Ivoclar, Liechtenstein) of the overdenture,
namely, anatomic (Group I), semianatomic (Group II),
and nonanatomic occlusal forms (Group III).

DENTURE FABRICATION

Intraoral examination and radiographic evaluation
were carried out on each participant [Figure 1]. The CD
was constructed with the specified occlusal tooth form
using the standard insertion % and recall appointments
were carried out [Figure 2]. During the follow-up
appointments, necessary adjustments were made to
manage problems that had occurred after fitting the
prosthesis, such as pain in the oral tissue or ridges or
problems with poor fit.

IMPLANT PLACEMENT

After 3 weeks, the participants were recalled for
insertion of the implant. A flapless osteotomy was
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carried out at the midline of the mandibular ridge using
a surgical stent [Figure 3], and an endosseous implant
with a ball abutment (Multysystem Dental Implants,
Italy) was inserted [Figure 4].

Figure 3: Osteotomy at the midline of the mandibular ridge using a
flapless technique
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Figure 2: The complete dentures were constructed with a specified occlusal tooth form, (A) anatomic oclusal form, (B) semianatomic
occlusal form, and (c) nonanatomic occlusal form
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Figure 4: Panoramic X-ray of the endosseous implant with ball
abutment

111

Figure 5: O ring was picked up in the denture

A space in the metal housing was created in the
fitting surface of the lower Cd opposite the implant
with a round stone burr. The denture was tried in the
participant’s mouth to ensure no interference between
the attachment and the denture. A small amount
of self-cured acrylic resin was placed into the space
created in the lower CD, and small increments were
applied over the metal housing. The upper and lower
CDs were inserted into the participant’s mouth, and
the participant was instructed to close the mouth to
occlusion. Following polymerization, metal housing
and an O ring was picked up in the denture, and excess
resin was removed. Pressure-indicating paste was
used until uniform contact of the intaglio surface of
the denture over the ridge was obtained [Figure 5].
Subsequently, the MIOD was immediately inserted
and delivered to the participant after the surgery.
Postinsertion instructions were given, and recall visits
were carried out.

MASTICATORY EFFICIENCY

Masticatory efficiency was evaluated for each group
after 3 months as follows??7: 1-cm cubes of a grain
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of peanut, a carrot, and a banana were chewed and
swallowed normally. The number of chew strokes,
the time until the first swallow, the total number of
swallows, and the time until the mouth was clean were
all recorded. The number of chew strokes and the time
elapsed until the 1st swallow, the number of swallows,
and the time elapsed until the mouth was free of food
were measured. Five items of each test food were
chewed, and the means of the five measurements were
used as a measure of masticatory efficiency.?*

OHRQoL

The OHRQoL was evaluated for each group after
3 and 6 months using the Arabic version of the oral
health impact profile for edentulous (OHIP-EDENT)
questionnaire.’ The questionnaire was completed by
the participants using a Likert-type self-rating scale
scored as 0 = never, 1 = hardly ever, 2 = occasionally,
3 = fairly often, and 4 = very often. The sum of the seven
measures of the OHIP-EDENT questionnaire was
calculated; the lesser the mean scores were considered,
the better the quality of life [Figure 6].

STATISTICAL ANALYSIS

The data were analyzed using IBM SPSS Statistics
Version 20.0 (Armonk, NY: IBM Corp). Statistical
analysis was done using a 1-way-ANOVA and a post hoc
Tukey test for pair-wise comparisons. The results were
analyzed using the means and standard deviations of
seven aspects of the outcome measures of participants’
OHRQoL; the lesser the mean scores are, the better the
quality of life.

RESuLTS

Table 1 shows the mean, standard deviation, and
significance between groups. One-way ANOVA showed
significant differences between groups with different
tooth forms in terms of all tested parameters for
masticatory efficiency (P < 0.001) except the number of
swallows to empty the mouth of a banana (P = 0.397).
A lower number of strokes and shorter times were
recorded for the anatomic teeth form group, followed
by semianatomic (P < 0.001) except for peanut with
the following parameters: number of strokes to
mouth emptying (P = 0.347), number of swallows to
mouth emptying (P = 0.304), time to first swallow
(P = 0.162), and time to mouth emptying (P = 0.182).
In comparison to anatomic and semianatomic teeth
forms, the nonanatomic form showed a significantly
higher number of strokes and time needed for swallows
and mouth emptying (P < 0.001), considering all tested
parameters. There was a significant increase in time
elapsed until the first swallow and until the mouth

C3s7
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Patients satisfaction Questions
Functional limitation 1. Have you had difficulty chewing any foods because of problems
questions with your denture?
2. Have you had food catching in your dentures?
3. Hawve you felt that your dentures haven't been fitting properly
Physical pain 4 Have you had painful aching in your mouth?
questions 3. Have you found it uncomfortable to eat any food because of
problems with your dentures?
6. Have you had sore spots in your mouth?
7. Have you had uncomfortable dentures?
Psychological 8. Have you been worried about dental problems?
disorder involved 3. Have you been self-conscious because of your dentures?
Physical disability 10. Have you had to avoid eating some food because of problems
questions with your dentures?
11. Have you been unable to eat with your dentures because of
problems with them?
12. Have you had to interrupt meals because of problems with your
dentures?
Psychological 13. Have you been upset because of problems with your dentures?
disability questions  14. Have you been a bitembarrassed because of problems with
your dentures?
Social disability 15. Have you avoided going out because of problems with your
guestions dentures?
16. Have you been less tolerant of your spouse or family because of
problems with your dentures?
17. Have you been a bitirritable with other people because of your
teeth, mouth, or denture problems?
Handicap questions 18. Have you been unable to enjoy other people’'s company as much
involved because of problems with your dentures?
158. Have you felt that life, in general, was less satisfying because of
problems with your dentures?

Figure 6: The oral health impact profile for edentulous questionnaire

was empty in the nonanatomic group than other
groups when chewing carrots, bananas, and peanuts
(P <0.001).

Table 2 presents the variations between OHIP domains.
There were significant differences between different
groups for all domains at 3 months and 6 months, with
different occlusal forms (P < 0.05). Group III scored
significantly higher compared to Groups I and II in all
domains except Group II vs. Group III in functional
limitations after three months (P = 0.649) and physical
pain after three months (P = 0.297). Concerning
overall patient satisfaction, Group III scored higher
than Groups I and II, and there was no significant

difference between Groups I and II, which indicated
better OHRQoL (P < 0.001).

DiscussioN

The study evaluated masticatory efficiency and
participants’ OHRQoL for different occlusal tooth
forms of MIOD retained by an immediate loading
single implant. Anatomic and semianatomic teeth forms
showed better chewing efficiency than nonanatomic
teeth forms. Furthermore, the results indicated that the
anatomic teeth form group showed better OHRQoL
scores. All participants preferred the anatomic and
semianatomic to nonanatomic teeth forms. Therefore,
the null hypothesis was rejected.

Journal of International Society of Preventive and Community Dentistry | Volume 13 | Issue 5 | September-October 2023



Emam, et al.: Different occlusal tooth forms in mandibular overdenture

Table 1: Comparison between the masticatory efficiency of different groups after 3 months

Masticatory efficiency test Group I Group II Group III F P
No. of strokes to the first swallow Raw carrots 8.88£0.52 13.32+0.86 16.64+0.17 220.333 <0.001*
Banana 3.14£0.13 4.12£0.23 5.0%+0.28 86.573* <0.001*
Peanut 8.5410.26 9.82+0.33 12.48%0.23 261.181%* <0.001*
No. of strokes to mouth empty Raw carrots 13.36£0.17 18.04£0.26 23.56%0.17 3153.484 <0.001*
Banana 3.14£0.13 4.12%£0.23 5.0+0.28 86.573* <0.001*
Peanut 9.92+0.61* 10.341+0.48¢ 14.64£0.17 162.997* <0.001*
No. of swallows to mouth empty Raw carrots 2.08£0.11 2.28%0.11 2.68+0.11 38.889 <0.001*
Banana 1.0£0.0? 1.0£0.0? 1.20£0.45* 1.000 0.397
Peanut 2.04+0.09* 2.20+0.24* 2.68+0.11 20.800* <0.001*
Time to first swallow (s) Raw carrots 5.14£0.15 8.02£0.36 11.12£0.26 618.258 <0.001*
Banana 2.82%+0.19 3.76£0.17 4.42%0.20 90.636* <0.001*
Peanut 4.0%0.12¢ 5.0£1.38* 8.40£0.16 41.240% <0.001*
Time to mouth empty (s) Raw carrots 8.60+0.27 12.64£0.28 18.12£0.23 1670.517 <0.001*
Banana 2.821+0.19 3.76£0.17 4.42%0.20 90.636* <0.001*
Peanut 8.86£0.15* 10.48£2.33* 16.10+0.16 39.592* <0.001*

*: Statistically significant at P < 0.05. Same letter per raw indicating no significant differences in pairwise comparison between groups

Table 2: Comparison between the three studied groups in concern OHIP score

OHIP domains Time point Group I Group II Group II1 F P
Functional limitation questions After 3 months 3.20+0.84 4.78%0.71° 5.21+0.712 9.884* 0.003*
After 6 months 2.83+0.71* 3.50%£0.71° 4.78+0.71 9.816* 0.003*
Physical pain After 3 months 2.71+0.712 3.44£0.712° 4.14%+0.71° 5.113* 0.025%
After 6 months 2.0£0.71% 2.20%0.712 3.44%0.71 6.085%* 0.015*
Psychological disorder involved After 3 months 0.75+0.35* 0.78£0.07¢ 1.50£0.14 18.030* <0.001*
After 6 months 0.56+0.09 0.30+0.07 1.20£0.14 97.515% <0.001*
Physical disability After 3 months 2.14£0.71# 2.78+0.07* 4.57+0.07 46.660* <0.001*
After 6 months 1.83£0.07 2.50%£0.07 3.78£0.14 490.817* <0.001*
Psychological disability After 3 months 1.15£0.22 0.87£0.08 1.79+£0.14 43.325% <0.001*
After 6 months 0.63+0.07 0.40+0.07 0.87+0.11 37.659* <0.001*
Social disability questions After 3 months 0.08+0.01% 0.11+0.012 0.38+0.11 49.959* <0.001*
After 6 months 0.07£0.01# 0.09+0.02* 0.25+0.14 12.351* 0.001*
Handicap questions involved After 3 months 0.36+£0.07 0.22£0.07 0.50£0.07 19.600* <0.001*
After 6 months 0.17+0.02 0.22+0.04 0.49£0.03 462.250* <0.001*
Total patient satisfaction After 3 months 1.48£0.09¢ 1.84%0.24¢ 2.58%0.28 33.564* <0.001*
After 6 months 1.16£0.22¢ 1.27£0.23* 2.05+0.28 19.455* <0.001*

*Statistically significant at P < 0.05. Same letter per raw indicating no significant differences in pairwise comparison between groups

The findings of the current study supported those of
Khamis et al.,* who compared different anatomic
teeth forms (0-, 30-degrees, and lingualized occlusion)
of overdenture supported by four root form implants
connected with a Hader bar and concluded that
patients prefer 30-degree and lingualized occlusal tooth
forms over O-degree forms. The masticatory efficiency
method used in this study was recommended since it
has been shown to be a reliable measure of masticatory
efficiency. Apditionally, it allows users to chew and
swallow food normally and is practical for all sorts of
food when compared to other techniques.?”

Most of the participants explained their preference for
the anatomic form by their improved ability to chew
bananas, followed by peanuts and then raw carrots.
Anatomic forms provided better chewing efficiency

than semianatomic and nonanatomic forms. This
supported the findings of Al-Ansari,? who found that
participants who received CDs with anatomic posterior
occlusal forms were more satisfied with their chewing
function than those who received dentures with
0-degree posterior occlusal forms lingualized teeth.

The current study results indicated that the anatomic
tooth forms group showed a better OHRQoL. All
participants preferred the anatomic and semianatomic
forms over the nonanatomic form. Explaining the
whole procedure to every patient led to full awareness,
which increased patients’ realistic expectations and
promoted satisfaction with the overdenture received.??
Because there is little research on MIODs and occlusal
forms, it is difficult to directly compare our findings
to those of other studies. This is mainly due to the
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variations in research design, outcome measures,
clinical and technical methods, number of implants,
and overdenture attachment systems. Irrespective of
the degree of residual ridge resorption, participants
who get implant overdentures have reported increased
stability, bite force, and predictable masticatory
performance.?’-#-31

Although the use of a single central implant is a cost-
effective solution in completely edentulous subjects,
avoidance of immediate loading via retention part
was recommended, as well as ball and socket type.l?
Therefore, further investigation and evaluation of
different occlusal tooth forms on the longevity of
MIODs retained by animmediate loading single implant
using new attachment systems are recommended for
future study. A limitation of this study was that it did not
consider psychological factors, such as the relationship
of the patient with the dentist and the past experience of
the participants with dentures. Anpditionally, the quality
of the denture foundation area was not considered and
should be addressed in future studies.

CONCLUSION

There was a greater improvement in masticatory
efficiency and participants’ OHRQoL after being
fitted with a mandibular overdenture retained by an
immediate loading single implant with an anatomic or
semianatomic form.
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