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Abstract
Objective: To assess the prevalence and pattern of restorations on permanent molar teeth among adult dental patients.

Method: This was a cross-sectional descriptive study involving patients who presented to the Restorative clinic of the University of Benin Teaching Hospital. The
molars of the participants were examined and classified as restored, unrestored or missing. The restored molars were further examined for type of restoration and status
of the restoration whether defective or not. Statistical analysis was done using IBM SPSS version 21.0. Descriptive statistics was carried out on the generated data
and chi square statistics was used to determine the statistically significant differences between variables.

Results: A total of 708 molars in 54 participants were examined and classified as restored, unrestored or missing. Prevalence of restored molars was 12.0% while the
prevalence of unrestored and missing molars was 83.8% and 4.2% respectively. A higher proportion of restored molars were seen in female participants (67.8%). There
was a statistically significant association between the status of the molar and type of molar teeth (p=0.001), with the first molar being the most frequently restored
molar (45.9%). The lower arch had a higher prevalence (13.6%) of restored molars. The most prevalent type of material used for restoration was amalgam (83.5%)
while composite and gold crown restorations accounting for 1.2% each. Majority (81.1%) of the restorations were not defective.

Conclusion: There was a high prevalence of restored molars with the first molars being the most restored molars and amalgam the most frequent restoration placed.

Introduction

A review of studies on the morpho-chemistry of the hard tissue
of teeth revealed that the different types of the enamel structure is
as a result of the different shapes and sizes of the smallest structural
units (apatite crystals), the orientation of the enamel prisms as well as
the content of the interprismatic enamel spaces and enamel tunnels
[1]. This may explain the unequal resistance of the enamel surface to
demineralization seen in different individuals [1,2]. This suggests that
certain tooth types in specific location in the oral cavity may be more
prone to demineralization.

Molars may be more prone to the demineralization of hard tissues
occasioned by dental caries because of their peculiar anatomical features
that enable them to perform the function of chewing and grinding. The
dimension of these anatomical pits and features determine the extent of
the demineralization process [3]. Deep pits and fissures give room for
more food particles to be retained and for more production of acid by
bacteria action. It can therefore be suggested that deeper pits and fissures
on the molars may increase the severity of demineralization of the
hard tissues and make pulpal involvement more likely. This significant
contribution of occlusal fissures on molars to their demineralization
has been documented [4].

It was also reported that maxillary teeth are more susceptible to
demineralization than mandibular teeth [4]. Morphologically, the
occlusal surfaces of molars are made up of three to five cusps, divided
by fissures, grooves, and pits and linked together by ridges [5]. The
maxillary molars may be more susceptible to demineralization because
of the oblique ridges found on the occlusal surfaces of maxillary molars

(5].
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It is widely reported that de-mineralization of teeth due to caries
is higher among children [1,2,6], it is necessary to confirm that the
caries experience is truly low among adults and that the reduction in
prevalence that may have been observed in adults is not as a result of
the loss of teeth affected by caries.

The type of restoration on a molar depends on the site of the lesion,
the extent of the demineralization and the level of pulpal involvement.
Other determinants of the type of restoration to be placed on a molar
include operator’s level of skill, cost of treatment and mode of payment
as well as the patients’ preference [7]. Possible dental restorations on a
molar range from coronal restorations using amalgam [8,9] or posterior
composite [10-13] to acrylic and porcelain crowns [14,15] as well as all
metal crowns [15] to onlays and inlays fabricated with gold or other
metal alloys [16].

Considering the foregoing coupled with the poor oral health
utilisation and limited health resources in developing countries it is
pertinent to ascertain the molar teeth that are readily susceptible to
caries as well as ascertain the type of restorations mostly sought after
for molars in our environment. Furthermore, studies have evaluated
the trend of posterior teeth restoration [13] however there is limited
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knowledge on the prevalence and pattern of restorations on permanent
molar teeth hence, this study which was designed with the objective
to determine the prevalence and pattern of restorations provided for
molar teeth.

Methodology

Ethical approval for this cross-sectional descriptive study was
obtained from the Research and Ethics committee of the University
of Benin Teaching Hospital. The study participants were randomly
selected from the pool of patients who presented to the Restorative
clinic of the University of Benin Teaching Hospital for treatment. Only
patients who gave informed consent were included.

Sociodemographic data of the study participants were collected,
and all their molars were examined. The molars were classified as
restored, unrestored or missing. The type of the restorations on the
restored molars were noted and the status of the restorations was
classified as defective or not defective.

Statistical analysis was done using IBM SPSS version 21.0. The
unit of analysis was the molar teeth. Statistical analysis in the form of
descriptive statistics and chi square was carried out with p value set at
0.05.

Results

A total of 59 patients were recruited for the study with ages ranging
from 20 to 69 years and a mean age of 36.4 + 11.1 years. The age group
most represented was the 30-39 years accounting for 40.6% of the
participants. There was a male preponderance with males accounting
for 59.3% of the study population (Table 1).

A total of 708 molars was examined and classified as restored,
unrestored or missing. Prevalence of restored molars was 12.0% while
the prevalence of unrestored and missing molars was 83.8% and 4.2%
respectively.

There was statistically significant association between the status of
the molar and type of molar teeth (p=0.001), with the first molar being
the most frequently restored molar (45.9%) and the third molar being
the most frequently missing molar, accounting for 63.3% of the missing
molars (Table 2).

Furthermore, Table 3 shows a statistically significant association
between the status of the molar and the molar teeth. The most restored
teeth were the mandibular second molars (25.9%) followed by the
macxillary and mandibular first molars accounting for 24.7% and 21.2%
respectively. The least restored molar was the maxillary third molar
representing 4.7% of the restored molars.

Table 4 shows that the lower arch had a higher prevalence (13.6%)
of restored molars however, there was no statistically significant
association between the status of the molar and the arch (p=0.311).

Table 1. Age and gender distribution of the participants

Frequency Percent
Age group (years)

20-29 20 339
30-39 24 40.6
40 and above 15 25.5

Gender
Male 35 59.3
Female 24 40.7
Total 59 100.0
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Table 2. Status of molars of the participants

Status of molar

restored | unrestored Missing total X2 value P value
Molar n (%) n (%) n (%) n (%) 29.18 0.001
I**molar | 39(45.9) | 193 (32.5) 4(13.3) | 236(33.3)
2" molar | 34(40.0) 195(32.9) 7(23.3) | 236(33.3)
3¢ molar | 12 (14.1) | 205(34.6) 19(63.3)  236(33.3)
Total 85 (100.0) 593 (100.0) | 30 (100.0) 708 (100.0)
Table 3. Association between status of the molar and the molar teeth
restored unrestored Missing total
n (%) n (%) n (%) n (%)
Maxillary 1% molar 21(24.7) 96 (16.2) 1(3.3) 118 (16.7)
Maxillary 2™ molar 12 (14.1) 104 (17.5) 2(6.7) 118 (16.7)
Maxillary 3" molar 4(4.7) 104 (17.5) 10(33.3) 118 (16.7)
Mandibular 1% molar 18 (21.2) 97 (16.4) 3(10.0) 118 (16.7)
Mandibular 2™ molar 22 (25.9) 91 (15.3) 5(16.7) 118 (16.7)
Mandibular 3™ molar 8(9.4) 101 (17.1) 9 (30.0) 118 (16.7)
Total 85(100.0) | 593 (100.0) = 30(100.0) | 708 (100.0)
X?2=34.06, p value 0.001
Table 4. Status of molar by arch
Upper arch | Lower arch Total X? value P value
Status of molar n (%) n (%) n (%) 2.236 0.311
Restored 37 (10.4) 48 (13.6) 85 (12.0)
Unrestored 304 (85.9) | 289 (81.6) | 593(83.8)
Missing 13(2.7) 17 (4.8) 30 (4.2)
Total 354 (100.0) = 354 (100.0) = 708 (100.0)

More than half (59.3%) of the participants had at least one
restored molar. The number of restored molars per participant
ranged from 1 to 7 with a mean of 2.43+1.79 restored molars. Figure
1 depicts the distribution of restored molars among the participants.
One restored molar was the most frequent finding (37.1%) followed
by 2 restored molars (34.3%) and the least frequent finding was 5
restored molars (2.9%).

The most prevalent type of material used for restoration was
amalgam accounting for 83.5% while the least restoration was composite
and gold crown accounting for 1.2% each (Figure 2). Majority (81.1%)
of the restorations were not defective while the remaining 18.9% were
defective.

Discussion

Filled teeth is a component of the DMFT index which is commonly
used to determine dental caries prevalence although this index does
not state the type of restoration and the condition of the restoration
[17]. The molar teeth have been reported as one of the most restored
permanent teeth [18]. The prevalence of restored molars in this study
was 12.0% while the prevalence of unrestored and missing molars was
83.8% and 4.2% respectively. A pattern different from that reported
among dentists (22% unrestored, 75% restored and 2% missing molar
teeth) [19].

Multiple restored molars were observed in this study with the first
permanent molars being the most frequently restored molars in this
study. This could be because the first permanent molars are the teeth
most commonly affected by caries and subsequently get restored. While
the third molars were the most frequently observed missing molars, a
finding different from previous report where it was observed that the
first molars were the most frequently missing teeth [20].
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Figure 1. Number of restored molars among the respondents

1212

B

= amalgam = zinc oxide eugenol

porcelain crown

gold crown = composite

Figure 2. Distribution of restorations on the molars

The lower arch had a higher prevalence of restored molars
compared to the upper arch. This supports previous observations that
the distributions of restorative materials tend to vary by age, arch type,
and location in the mouth [21]. In like manner the lower arch had a
higher prevalence of missing teeth a finding similar to a previous report
[22].

The mean number of restored molars (2.43+1.79) observed in this
study is higher than a previous report of 0.9+1.6 [23]. This difference
can be attributed to the fact that this present study only included molars
while the previous study involved all teeth.

The type of material used for restorations of molar teeth in this
study have also been reported as intracoronal restorations in permanent
molar teeth in previous studies [3,24,25]. The most prevalent type of
material used for restoration was amalgam, a finding similar to that
of previous reports [21]. However, the prevalence was much higher
in this study. This probably may be because aesthetic alternatives to
amalgam require more complex procedures, more time and more cost
making amalgam still a convenient restorative material for posterior
teeth [26], with amalgam rates remaining high in circumstances such
as replacement restorations and restorations involving more than one
surface [27]. Also, dentists tend to be of the opinion that amalgam
has longer longevity [25], hence they may be more inclined to place
amalgam restorations. Furthermore, despite the widespread utilisation
of alternate dental materials, amalgam restorations are still highly
placed [27] especially in posterior load-bearing teeth and in patients
with high-caries risk [28].

Defective restorations were observed in this study lending credence
to the fact that restorations are known to fail no matter the material
used [24].
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Conclusion

There was a high prevalence of restored molars with the first
molars being the most restored molars and amalgam the most frequent
restoration placed. Furthermore, there were defects in some of the
restorations. It is essential therefore that in determining the prevalence
of caries, the filled component should also incorporate the type of
restorations and the status of the restoration. This will serve as an
aid in determining what kind of restoration is readily available to the
populace.
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