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Abstract

Complete denture construction is one of the most commonly performed procedures in a dental setting. Prior to complete den-
tures it is important to assess the ridge contour for the presence of any bony prominences, spicules or flabby tissues. Alveoloplasty
is a procedure of pre-prosthetic mouth preparation that is aimed at the removal of such irregular ridge contours. The aim of the
study was to determine the prevalence of cases requiring alveoloplasty and the timing of alveoplasty before complete denture
construction. The retrospective study involved analysis of case records of patients who underwent alveoloplasty prior to complete
denture construction and assessment based on following parameters: age, gender, timing and arch of alveoloplasty. Statistical
analysis was done using SPSS Version 20.0. Categorical variables were expressed as frequency and percentage and associations
were tested using Chi-square test. The sample size of the study was 100. Prevalence of Alveoloplasty procedures was 26.6% with
a male predilection [53%]. Delayed alveoloplasty was the most prevalent [83%)] and the association between gender and timing of
alveoloplasty was statistically not significant [Chi-square test, p>0.05]. There is a high need for immediate alveoloplasty procedures

post extraction to avoid multiple surgical visits.
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Introduction

Edentulism can be defined as a condition that can be either com-
plete with loss of entire dentition or partial with loss of one or
more teeth and retaining the others. Edentulism is one of the
most commonly encountered problems in a dental office [1]. The
reasons for edentulism can be decay, periodontal disease, fracture
of crown or root, failure of endodontic treatment. In particular,
complete edentulism differs from partial edentulism in that it af-
fects the physical, mental and social well being of a person.

According to the World Health Organisation, 'Edentulism is a
poor public health outcome that substantially affects oral and
general health status' [2]. Hence, complete denture construction
plays a pivotal role in restoring not just the oral health but also the
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psychological well-being of a person [3]. The complete denture
rests on the oral soft tissues and the underlying residual alveolar
ridge, which is subjected to constant remodelling under differ-
ent forces of oral complex. These soft tissues are not uniform in
all patients. Post extraction they tend to become either flabby or
tense. Similarly, the underlying residual ridge can also pose bony
prominences and undercuts. The form of the ridge can also vary
from being a flat ridge to a thin knife edged contour. The bony
prominences pose a major hindrance to denture construction and
denture stability. Such bony prominences and knife edged ridges,
when compressed by a denture can lead to irritation and ulcera-
tion causing discomfort for the patient. This also increases the
chance of residual ridge resorption [RRR]. Moreover, the pattern
of ridge resorption that differs in maxilla and mandible adds up
further to the problems faced during denture construction [4].
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Preprosthetic surgical procedures are aimed at creating a good
hard and soft tissue environment, in order to facilitate a retentive
and stable denture construction [4, 5]. The preprosthetic surgi-
cal procedures include the following: alveoloplasty, frenectomy,
frenotomy, removal of tori, vestibuloplasty and ridge augmenta-
tion procedures for increasing the ridge height and width. Alve-
oloplasty is commonly performed in patients post extraction to
smoothen the ridge contour by elimination of bony spicules or
prominences [6]. The timing of alveoloplasty can be immediate
post extraction or delayed, which is done as a surgical appoint-
ment after healing of extraction sites. A few studies have reported
on the effects of alveoloplasty on denture construction [7]. Bhus-
kute et al. [8], presents a case report of an 81-year old male, who
underwent delayed alveoloplasty 3 weeks post extraction for cor-
rection of bony prominences, that resulted in a well fitting and
comfortable prosthesis for the patient. But according to Neumei-
er etal. |9], there is a 2.39% increase in the incidence of secondary
alveoloplasty procedures over the span of two years, which they
report to be alarming, However, there is very little literature evi-
dence reporting on the timing of alveoloplasty and associated ad-
vantages and disadvantages. The aim of the study was to measure
the prevalence of Alveoloplasty among complete denture patients
and the timing (immediate/delayed) of alveoloplasty.

Materials and Methods
Study Setting

The study was conducted with the approval of the Institu-
tional Ethics Committee [SDC/SIHEC/2020/DIASDA-
TA/0619-0320]. The study consisted of one reviewer, one asses-
sor and one guide.

Study Design

The study was designed to include all dental patients above 30
years of age who have undergone alveoloplasty for the purpose
of complete denture construction. The patients who did not fall
under this inclusion criteria were excluded.

Sampling Technique

The study was based on a Non probability convenience sampling.
To minimise the sampling bias, all the case sheets of patients who
underwent alveoloplasty prior to complete denture construction
were reviewed and included.

Data Collection And Tabulation

Data collection was done using the patient database with the time-
frame work of 1st June 2019 to 30™ April 2020. About 41,438
case sheets were reviewed and those fitting under the inclusion
criteria were included. Cross verification of data was done by a
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reviewer. The collected data was tabulated based on the following
parameters:

® Patient’s demographic details
® Arch of alveoloplasty
® Timing of alveoloplasty

Statistical Analysis

The variables were coded and the data was imported to SPSS.
Using SPSS Version 20.0, categorical variables were expressed in
terms of frequency and percentage, and bar graphs were plotted.
The statistical significance of associations was tested using the
Chi-square test.

Results and Discussion

The valid sample size of the study is N=100. The prevalence of
alveoloplasty procedures among complete denture patients was
found to be 26.6%.

The age wise distribution of Alveoloplasty patients shows a mini-
mum age of 33 years, maximum age of 83 years and a mean age
of 58.75 £ 10.3 years [Table 1].

The gender wise distribution shows a male predilection, 53%
(n=53) and 47% (n=47) in females. [Figure 1]. The arch wise dis-
tribution of alveoloplasty is as follows: 50% (n=50) involve both
the arches, while 29% (n=29) is in the upper arch and 21% (n=21)
involve the lower arch only. [Figure 2]. The timing of alveolo-
plasty as revealed by [Figure 3] is that most cases undergo delayed
alveoloplasty 83% (n=83), while only 17% (n=17) undergo im-
mediate alveoloplasty.

The association between arch of alveoloplasty and timing of alve-
oloplasty reveals that delayed alveoloplasty shows greater preva-
lence in patients undergoing alveoloplasty of both arches, 41%
(n=41). Immediate alveoloplasty is commonly in cases involving
both arches, 9% (n=9), closely followed by patients with lower
arch alveoloplasty only, 6% (n=0) [Figure 4]. However, this as-
sociation was found to be statistically not significant after a Chi-
square test yielded a p-value of 0.113>0.05 [Table 2|. Evaluating
the association between gender and timing of alveoloplasty, De-
layed alveoloplasty was most prevalent in both males, 44% (n=44)
and females, 39% (n=39) [Figure 5]. This association was also
statistically not significant after a Chi-square test yielding a p-value
of 0.996>0.05 [Table 3].

The state of complete edentulism is influenced by a lot of eti-
ological factors like diet, age, lifestyle, systemic illness, etc, [10].
Complete edentulism puts the patient into many discomforts be
it physical, physiological or psychological and some patients con-
sider it to be disfiguring [11]. The incidence and prevalence of
edentulism has been reported to be decreasing over the last 20

Table 1. Table depicting the age wise distribution of alveoloplasty patients.

AGE (IN YEARS)

MEAN | STD. DEVIATION ( MINIMUM | MAXIMUM | RANGE

58.7500 10.26948

33.00 83.00 50.00
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Figure 1. Bar graph showing the gender wise distribution of alveoloplasty patients. X-axis - gender of alveoloplasty pa-
tients; Y-axis - total number of alveoloplasties. Highest prevalence of alveoloplasty prior to complete denture construction
observed in males [53.0%] when compared to females [47.0%].

Total number of alveoloplasty patients

Female Male

Gender

Figure 2. Bar graph showing arch wise distribution of alveoloplasty patients. X-axis - arch of alveoloplasty; Y-axis - total
number of alveoloplasty patients. Highest prevalence of 50% observed in cases of alveoloplasty of both the arches.

‘Total number of alveoloplasty patients

Both arches Upper arch Lower arch
Arch

Figure 3. Bar graph showing the timing of alveoloplasty. X-axis - timing of alveoloplasty [delayed/intermediate]; Y-axis
- total number of alveoloplasty patients. Highest prevalence of delayed alveoloplasty [83%] and least prevalence of immedi-
ate alveoloplasty [17%d].

Total number of alveoloplasty paticnts

Delayed Immediate

Alveoloplasty

Figure 4. Bar chart showing association between arch and timing of alveoloplasty. X-axis - timing of alveoloplasty; Y-axis -
total number of alveoloplasty patients. Higher prevalence of delayed alveoloplasty in patients undergoing alveoloplasty of
both arches. Pearson chi-square value - 4.355; p= 0.113 > 0.05; the results are statistically not significant.

& Arch
Both arches
W Upper arch
WLower arch
& “
£
é 30
]
‘ Delayed Immediate
Alveoloplasty
years in western countries according to Polzer et al. [12],. How- supported / Tissue supported) or tissue supported complete den-
ever, he also points out that in developing countries like India, its tures. In Spite of the advent of implants, a conventional tissue
prevalence is about 19% at the age of 65-74 years. supported complete denture remains a common clinical proce-
dure [11, 13]. The complete denture delivered to a patient must
This phenomenon of complete edentulism is treated with the be retentive, stable, aesthetic and also in harmony with supporting
help of complete dentures, which can be overdentures (Tooth hard and soft tissues [14]. Under some conditions, due to errors
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Table 2. Table revealing the results of Chi — Square test between timing and arch of alveoloplasty with p-value 0.113>0.05

which is not significant.

https://scidoc.org/IJDOS.php

Arch of Alveoloplasty

Timing of Both Upper Lower

Alveoloplasty Arch Arch Arch Total (n) Statistical test
") ||| M| ()
Delayed 41 ) 41 | 27| 27 | 15 15 83 Pearson chi-square value: 4.355
Immediate 9 9 2 2 6 6 17 p value: 0.113

Table 3. Table revealing the results of Chi-square test between Gender and Timing of alveoloplasty with p-value 0.996>0.05
[*statistically not significant].

Timing of Gender Total
Alveoloplasty | Female (n) | (%) | Male (n) | (%) (n) Statistical test
Pearson chi-square
Delayed 39 39 44 44 83 value: 0.000
Immediate 8 8 9 9 17 p value: 0.996*

Figure 5. Bar graph showing the association between gender and timing alveoloplasty. X-axis - timing of alveoloplasty;

Y-axis - total number of patients who have undergone alveoloplasty prior to complete denture construction. Delayed alve-

oloplasty was more prevalent in both males (44%) and females (39%). Pearson chi-square value - 0.00; p 0.996 > 0.05; the

results are statistically not significant.

Total number of alveoloplasty patients

Delayed

Alveoloplasty

Tmme diate

Gender

WFemale
W fale

in denture construction, this harmony is not achieved leading to
discomfort and complaints upon wearing dentures. According
to Bilhanet al., [15], loose fitting dentures, instability and food
accumulation were the most reported problems among denture
wearers (p<0.001).

The pre prosthetic evaluation and mouth preparation plays a sig-
nificant role in avoiding such problems. The etiological factors
leading to unstable dentures, denture sores, etc. [16], can be relat-
ed to hard tissues or soft tissues [17]. Those associated with soft
tissues are: Flabby tissue, redundant tissue, frenal attachments and
inadequate vestibular depth, while those related to hard tissues
are bony prominences, irregular ridge contour, knife edge ridges
and tori |18, 19]. The most important factor leading to hard tissue
changes is the Residual Ridge Resorption, whose pattern is up-
ward & inward in maxilla and downward & outward in mandible
[20]. This RRR is also influenced by factors like systemic illness
such as osteoporosis, where greater RRR and decreased mastica-
tory performance post denture insertion has been observed by
Singhal et al.,[21]. The presence of knife edged ridges and bony
spicules also contributes to increased chances of discomfort, pain
& ulceration and increases the rate of Residual Ridge Resorption.

Inorder to halt the process of residual ridge resorption, a com-
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plete denture is important with adequate pre prosthetic mouth

reparation [22]. Johnston defines mouth preparation as a process
prep prep p

that includes all operations to re-establish and maintain the hat-
mony of supporting structures & ridge tissues and which make

possible a simpler design of the prosthesis [23].

Among the pre prosthetic surgical procedures, alveoloplasty is the

most common. It is a surgical procedure that offers to smooth or

re-shape a patient's edentulous jaw bone. According to Ramku-

mar et al. [24], this procedure can have two fold significance: 1.

When done along with extraction i.e. Immediate alveoloplasty, it

allows establishment of a desired ridge contour during the heal-

ing of the extraction site itself. 2. If performed two days or week

after extraction i.e. Delayed alveoloplasty, it optimizes the existing

ridge contour to avoid complications during denture insertion.

The prevalence of alveoloplasty in complete denture wearers in
the current study was 26.6%, which matches with the results of
a similar study by Jones et al. [25], where approximately one third

of complete denture patients (33.3%) underwent alveoloplasty

followed by immediate dentures.

No literature evidence exists about the timing of alveoloplasty

- delayed/immediate. This timing is of significant importance be-

cause of the following reasons: in case of immediate alveoloplas-
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ty, the bony spicules are removed immediately following extrac-
tion using bone rongeurs and the extraction socket is compressed
using finger pressure, facilitating a smooth healing with desirable
ridge contour. In case of delayed alveoloplasty, after healing of
the extraction site, an incision along the crest of the alveolus is
given and a full flap is elevated. The bone is recontoured using
a rongeur or bone file or a handpiece with bur [26]. The major
disadvantage of this technique is the need for multiple surgical
appointments.

However, in the current study, delayed alveoloplasty has a higher
prevalence percentage, 83% (n==83), which is of critical concern.
A school of thought that exists in association with the increased
number of delayed alveoloplasty is that, with the advent of im-
plant supported prosthesis, clinicians don't prefer compression of
extraction sockets in order to preserve the ridge width. In a study
by Michael and Barosum [20, 27|, a simple tooth extraction pre-
served much of the residual ridge than a labial plate by intraseptal
alveoloplasty. A newer technique of alveoloplasty (delayed) has
been devised by Klein, who suggests creation of grooves in the
ridge in the molar region, enhancing denture retention, as pointed
out by Behrman [28].

The current study couldn't establish a significant association be-
tween gender and the timing of alveoloplasty (p-value > 0.05).
However, a male predilection, 53% (n=53), exists for alveoloplas-
ty procedures which can be attributed to the difference in bone
pattern and bone density in males compared to females. The entire
significance and purpose of the study is to bring out the preva-
lence of alveoloplasty procedures in complete denture patients, in
order to avoid post insertion problems like decreased masticatory
ability and associated problems being most common in ill-fitting
dentures as pointed by Bosman et al. [29], and L. Laurina et al,,
[30]. A proper fitting denture not only contributes to patient sat-
isfaction but also improves their quality of life [31].

In the current study, large numbers of alveoloplasties were of the
delayed type and required a second surgical procedure. This can
be avoided in the future and focus should be directed towards
performing alveoloplasties immediately post extraction, so that
healing can take place harmoniously along with that of the extrac-
tion socket.

Conclusion

Within the limits of the study, it can be concluded that there was
a higher prevalence of male population undergoing alveoloplasty
procedure prior to complete denture construction, which can be
attributed to the difference in the bone pattern and bone density
in males when compared to females. Considering the timing of
alveoplasty,there is a high need for early alveoloplasty carried out
on the same day of extraction to avoid multiple surgical appoint-
ments.
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