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ABSTRACT M

Background: The early eruption of the first permanent molar (FPM) favors its exposure to the risk
factors for dental caries specific to the mixed dentition stage of dental development. The aim of this study
was to assess the prevalence and distribution pattern of FPM dental caries and of the consequences of this
pathology — caries with pulp involvement in the FPM and missing FPM (FPM extraction) in a sample of
Romanian children during the mixed dentition stage.

Materials and methods: Eighty-seven children aged between five and 13 years, who attended a
private dental clinic, were enrolled in the present study. The investigations were carried out as part of
the comprehensive dental examinations. Written informed consent was obtained from one of the subjects’
parents prior to his/her child’s participation in this research. The collected data were statistically analyzed
with STATA/MP13 software using the Chi square test. The level of significance was set at p<0.05.

Results: The prevalence of FPM dental caries was 60.9%. There were statistically significant differences
(p = 0.004) in the number of FPMs affected by dental caries per subject in relation to age. No statistically
significant differences regarding the number of FPMs affected by dental caries per subject in relation to
gender were found. With respect to the distribution pattern of FPM dental caries by location at tooth level,
the mesial surface had the highest prevalence (in 36.8% of all investigated subjects), followed by the occlusal
surface (33.3%). The prevalence of caries with pulp involvement in the FPM was 19.5% and children in
the 10-11-year age group were the most affected (55.5%). There were statistically significant differences
regarding the distribution pattern of caries with pulp involvement in the FPM by age (p = 0.0001). The
prevalence of FPM extraction was 6.9% and, according to dental history and examination, loss of FPM was
due to caries. Among children with missing FPM, five were older than the age recommended for achieving
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CARIES IN THE FIRST PERMANENT MOLAR

(" Conclusions: Considering the results of the present study, it can be stated that FPM dental caries )
represents a highly prevalent pathology during the mixed dentition stage. The findings are relevant and
useful for the current clinical dental practice, emphasizing the importance of caries detection and diagnosis
in developing a comprehensive dental treatment plan tailored to the specific needs of pediatric patients.

Keywords: mixed dentition, first permanent molar, dental caries, pulp involvement, extraction,

comprehensive management.j

INTRODUCTION

ixed dentition is the period

of transition between primary

and permanent dentition (1),

extending between six and

13 years of age (2). The begin-
ning of this stage is marked by the eruption of the
first permanent molar (FPM), while the replace-
ment of all deciduous teeth by their permanent
successors and the eruption of the second per-
manent molar represent its end. The FPM is
quoted as the most important tooth for the har-
monious development of dental arches and oc-
clusion (3, 4).

Dental caries is a chronic infectious disease
representing the demineralization of the hard
dental tissues as a consequence of microbial me-
tabolism (5, 6). Four factors are involved in the
etiology of dental caries, including oral microor-
ganisms, oral environment, host and time (7, 8).

The FPM is the most vulnerable to caries
among the teeth in the permanent dentition
(9-12) and many factors contribute to this high
prevalent pathology in the FPM. First of all, the
development and mineralization of this tooth oc-
cur during the time of birth and immediately af-
ter it until the age of three (13). The duration of
the FPM eruption is very long (between
six months and one year), which represents a pe-
riod without functionality, characterized by oc-
clusal surface massive plaque accumulation (13).
The fact that higher amounts of biofilm accumu-
late on the occlusal surface of partially erupted
FPMs compared to fully erupted FPMs is illu-
strated by many researchers (14-17). Other fac-
tors that contribute to the FPM high caries sus-
ceptibility are explained by the FPM early
eruption (3) and consequently, early exposure to
the oral environment (9, 12), the posterior posi-
tion in the dental arch (3, 18), the retentive mor-

phology of the occlusal surface (12), the imma-
ture enamel (12, 13), the lack of brushing skills
by the child (3, 18) and parents' unawareness of
the permanent nature of this molar (3). A parti-
cular feature in relation to the mixed dentition
stage is the FPM coexistence with deciduous
teeth which are mobile at the time of their shed-
ding and often decayed (13). These conditions
contribute to supplementing biofilm accumula-
tion at FPM level and disadvantaging self-clea-
ning (13).

Researchers show that a strong correlation
exists between preservation of FPM health in
children and future dental health (3).

Lack of proper treatment of FPM dental caries
can lead to irreversible damage to the dentin-pulp
complex and even FPM loss.

The aim of this study was to evaluate the
prevalence of FPM dental caries and its pattern
of distribution in relation to age, gender and
tooth surfaces, as well as the prevalence of the
consequences of this pathology, including caries
with pulp involvement in the FPM and missing
FPM (FPM extraction), by age and gender, in a
sample of Romanian children during the mixed
dentition stage.

MATERIALS AND METHODS

he present study was conducted in a private

pediatric dental clinic on 87 children aged
five to 13 years in the mixed dentition stage.
Written informed consent was obtained from
one of the subjects’ parents prior to his/her
child’s participation to this research.

Subjects were assigned to one of the follo-
wing age groups: 5-6 years, 6-7 years, 7-8 years,
8-9 years, 9-10 years, 10-11 years, 11-12 years
and older than 12 years.

The investigations were carried out as part of
the comprehensive dental examinations.
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Subjects” assessment comprised the following
information: the presence of FPM dental caries
and its distribution in relation to age group and
subject’s gender; the FPM surfaces affected by
dental caries according to age group and sub-
ject’s gender; the presence of caries with pulp
involvement (inflamed or infected pulp) and its
distribution with regard to age group and sub-
ject’s gender; and the missing FPM (FPM extrac-
tion) and its distribution by age and gender.

The examinations were carried out with a
blunt-ended dental explorer and a mouth mirror
under the operating light. Dental caries was di-
agnosed based on the World Health Organiza-
tion criteria (19-21).

For occlusal surfaces and smooth surfaces,
dental caries was recorded as present when the
lesion was obvious by visual examination, showed
undermined enamel, and had a softened floor or
wall when tactile exploring it (19-21).

For approximal surfaces, dental caries was re-
corded as present when there were signs of un-
dermined enamel (discoloration) (20) or the
dental explorer had entered a lesion (21).

Caries with pulp involvement were diagnosed
as symptomatic irreversible pulpitis (vital in-
flamed pulp) and necrotic pulp based on the dia-
gnostic criteria published by the American Aca-
demy of Pediatric Dentistry (AAPD) (22).

Caries with pulp involvement were recorded
when (22): a) FPM showed a deep caries lesion
penetrating the pulp and a history of spontane-
ous unprovoked pain of long duration, not re-
lieved with over-the-counter analgesics was re-
ported; the diagnosis was symptomatic
irreversible pulpitis (vital inflamed pulp); and b)
FPM showed a deep caries lesion penetrating
the pulp chamber with no pulp vitality signs
present, sometimes in association with perira-
dicular changes which were clinically and radio-
graphically identified; the diagnosis was necrotic
pulp.

FPM loss (FPM extraction) was diagnosed by
clinical and radiographic examination accompa-
nied by a review of dental history, when a mis-
sing FPM was recorded. Delayed eruption and
impaction were considered in the differential
diagnosis of FPM loss.

The collected data were statistically analyzed
with STATA/MP13 software using the Chi square
test. The level of significance was set at
p <0.05.U

RESULTS

he study sample comprised 44 females and

43 males. The gender distribution pattern ac-
cording to the eight age groups is presented in
Table 1.

Age group | Females | Males Total
N| % |[N|[ % [N| % gender
5-6 years 1 12313 170]4]| 46
6-7 years 10227 6 | 13.9|16]18.4
7-8 years 4191 |11|256(|15]17.2
8-9 years 102271 6 | 139(16]18.4
9-10 years S(114] 5116|110 11.5
10-11 years | 9 | 204 | 9 | 209 [ 18 | 20.7
11-12years | 4 | 91 | 1 |23 | 5] 58
>12 years 11231247334
Total 44 | 50.6 |43 | 494 [ 87 | 100
Chi square test; p=0.299

N=number of subjects

Dental caries

The prevalence of FPM dental caries was 60.9%
in the study group. Among the investigated
children, 39.1% of them had no decayed FPMs,
9.2% had one affected FPM, 17.2% showed two
FPMs with caries lesions, 6.9% presented three
decayed FPMs and 27.6% had all four FPMs af-
fected (Table 2).

As shown in Table 2, lack of caries lesions in
the FPM was high in the first age groups. Thus,
the number of children with no dental caries of
the FPM in the sample of 6-7-year-olds repre-
sented 26.5%, while those in the age group
7-8 years and 8-9 years represented 14.7% each
among subjects with no affected FPMs. On the
contrary, children with no dental caries of the
FPM in the age group older than 12 years repre-
sented only 2.9% of the subjects in this category.
As shown in Table 2, there were statistically si-
gnificant differences (p = 0.004) in the number
of FPMs affected by dental caries per subject in
relation to age.

Regarding the distribution of FPM dental ca-
ries in relation to subjects’ gender (Table 3), a
similar prevalence was found for girls and boys.
The situations with one affected FPM and two
affected FPMs per subject were more frequently
encountered among boys than girls (62.5% vs

248 Mhaedica | AlJournal of Clinical Medicine, Volume 18, No. 2, 2023
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Two TABLE 2.
All FPMs One FPM FOM Three All FPMs Number of FPMs
s
Age without with FPMs with affe.cted by de;nta%
with Total caries per subject in
group dental dental i with dental | dental relation to age
caries caries caries caries
caries
N % N % N Y% N % N % N %
5-6 years 4 11.8 0 0 0 0 0 0 0 0 4 4.6
6-7 years 9 26.5 1 12.5 41267 |0 0 2| 833 | 16| 184
7-8 years 5 14.7 0 0 1 6.7 0 0 9| 375 | 15| 17.2
8-9 years 5 14.7 3 37.5 2 13.3 0 0 6 25 16| 184
9-10 years 3 8.8 3 37.5 2113310 0 2 83 |10] 11.5
10-11 years | 4 11.8 0 0 5| 333 |5 833 | 4| 167 | 18| 20.7
11-12 years | 3 8.8 1 12.5 0 0 0 0 | 4.2 5 5.8
>12 years 1 29 0 0 1 6.7 1 16.7 0 0 3 34
Total 34| 39.1 8 9.2 15| 172 | 6 6.9 |24| 27.6 |87 100
Chi square test; p = 0.004
N=number of subjects
AllFPMs | One FPM | Two FPMs | Three All FPMs TABLE 3.
Number of FPMs
Gender TN with L FEMS with Total affected by dental
dental dental dental with dental | dental caries per subject in
relation to gender
caries caries caries caries caries
N | % N [% N |% N | % N | % N | %
Girls 18 | 52.9 375 |7 46.7 |3 50 13 | 54.2 | 44 | 50.57
Boys 16 |47.1 |5 625 |8 533 3 50 11 | 458 |43 | 49.43
Total 34 [39.1 |8 9.2 15 |17.2 |6 6.9 24 127.6 |87 | 100
Chi square test; p=0.933

N=number of subjects

37.5% and 53.3% vs 46.7%), while those with
four affected FPMs per subject were more com-
monly seen among girls (54.2%). Cases with
three affected FPMs were equally distributed be-
tween boys and girls (50%). There were no statis-
tically significant differences in the number of
FPMs affected by dental caries per subject in re-
lation to gender (p = 0.933) (Table 3).

With respect to the distribution pattern of
FPM dental caries by tooth site (Tables 4 and 5),
the mesial surface had the highest prevalence (in
36.8% of all investigated subjects), followed by
the occlusal surface (33.3%), distal-occlusal loca-
tion (11.5%), buccal-occlusal location (8%), me-
sial-occlusal location (6.9%) and the lingual-oc-
clusal, lingual and buccal locations, each in 1.1%

of participants. According to data summarised in
Table 4, the incidence of caries lesions affecting
several dental surfaces increased with subjects’
age.

In what concerns the distribution of dental
caries on the FPM surfaces by gender (Table 5),
similar occurrence rates were found in girls and
boys for the occlusal and distal-occlusal loca-
tions. The mesial-occlusal location was more fre-
quently found in male subjects than female ones
(83.3% vs 16.7 %), while the buccal-occlusal and
mesial locations were more prevalent in girls
than boys (57.1% vs 42.9% and 53.1% vs 46.9%).

Figure 1 shows the clinical picture of an oc-
clusal caries in tooth 46, in a boy aged 10 years
and two months.
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Agegroup| O |M-O| D-O |B-O |L-O| L B M | Total
TABLE 4. Distribution pattern
N| % IN| % |N| % [N| % IN| % |N| % N| % N| % |N| % | ¢ jental caries on the FPM

5-6 years |0 0 |0] O [O| O |O) O |0] OO/ O |0 O [412.5/4]4.6 surfaces by age
6-7 years | 7|24.1/0]/ 0 (1|10 |0| 0 |0| O |0 0 8125|16/18.4

7-8 years [6/20.7/1(16.7/3| 30 [0] O (O 0 |0O] O |O 5115.6/15|117.2

8-9 years |3 10.3]2|33.3] 3| 30 |2(28.6/0| O |1{100{0 5(15.6/16|18,4
9-10 years | 4 |13.8|1(16.7{0| O |1|14.3(0| O |O] O |1(100{3 |9.4 |10/11.5
10-11 years| 6 [20.7|2(33.3| 2 | 20 [3]42.9/1|100{0| O |0 4112.5/18(20.7
11-12 years|2 | 6.9 (0| O |O| O [1]|14.3{0] O {0 O |O 2163|558
>12years |1|3.5(0) 0 [1|10|0f O |0 O |O O [0 113.113|34

Total |29/33.3|6(6.9 [10/11.5{7]8.01|1.1{1{1.1|1]1.1|32|36.8/87|100

Chi square test; p = 0.800

O=occlusal location; M-O=mesial-occlusal location; D-O=distal-occlusal location;

B-O=buccal-occlusal location; L-O=lingual-occlusal location;

L=lingual location; B=buccal location; M=mesial location; N=number of subjects.

Gender 0 M-0O D-O B'O L-O L B M Total TABLE 5.. Distribution pat‘tern of
dental caries on the FPM surfaces
N| % N[ % |N] % |N[% |N] % [N] % [N| % |N] % [N] % | by gender
Girls |15(51.7|116.7| 5| 50 |4|57.1|0| O |1{100{1|100]{17|53.1|44|50.6
Boys |[14|48.2|5(83.3| 5| 50 |3{42.9/1{100/0( O [0| O [15/46.9|43{49.4
Total |29(33.3|6|6.9|10{11.5|7|8.0 |1|{1.1|1|1.1{1|1.1|32|36.8({87|100
Chi square test; p = 0.545

O=occlusal location; M-O=mesial-occlusal location; D-O=distal-occlusal location;
B-O=buccal-occlusal location; L-O=lingual-occlusal location;
L=lingual location; B=buccal location; M=mesial location;
N=number of subjects.

FIGURE 1. Dental caries on tooth 46, in a boy aged
10 years and two months

Caries with pulp involvement

The caries with pulp involvement in the FPM
showed a prevalence of 19.5% in the study
group (Tables 6 and 7). One FPM affected by

caries with pulp involvement was present in
9.2% of participants, two FPMs showing caries
with pulp involvement in 8% and three FPMs
showing caries with pulp involvement in only
2.3% of subjects. We did not encounter any sub-
ject who presented caries with pulp involvement
in all FPMs. Lack of caries with pulp involvement
was highly prevalent in 6-10-year-old children,
who accounted for 75.6% of subjects without
this pathology (Table 6). The highest prevalence
of caries with pulp involvement was seen in
children aged 10-11 years, of which 55.5% had
this oral health problem (Table 6). A caries with
pulp involvement in the tooth 36 after treat-
ment, in a girl aged 10 years and 11 months, is
shown in Figure 2. It is worth noting the high
prevalence of cases without dental caries with
pulp involvement in the FPM (80.5% of all sub-
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TABLE 6. Distribution

All FPMs One FPM Two FPMs | Three FPMs
without affected by | affected by | affected by pattem of caries W?th
Age group | caries with caries with caries with caries with Total pulp involvement in the
FPM by age
pulp pulp pulp pulp

involvement | involvement | invelvement | involvement

N % N % N % N % N %
5-6 years 4 3.7 0 0 0 0 0 0 4 4.6
6-7 years 16 | 229 0 0 0 0 0 0 16 | 18.4
7-8 years 15| 214 0 0 0 0 0 0 15| 17.2
8-9 years 13 18.6 0 0 2 28.6 1 50 16 | 18.4
9-10 years 9 12.7 0 0 1 14.3 0 0 10 | 11.5
10-11 years | 8 11.4 6 T8 4 5.1 0 0 18 | 20.7
11-12 years | 4 5.7 0 0 0 0 1 50 5| 58
>12 years 1 1.4 2 25 0 0 0 0 3| 34
Total 70 80.5 8 92 T 8.0 2 2.3 87 | 100

Chi square test; p = 0.0001
N=number of subjects.
AIIFPMs | One FPM | Two FPMs | Three FPMs TABLE 7. Distribution
without affected by | affected by | affected by pattem of caries W#h
Gender | caries with | caries with caries with caries with Total E;ﬁ llonvolvement in the
y gender
pulp pulp pulp pulp
involvement | involvement | involvement | involvement
N % N % N % N Yo N Yo
Girls 36| 514 4 50 3 429 1 50 44 | 50.6
Boys 34| 48.6 4 50 + 57.1 1 50 43 | 494
Total 70 | 80.5 8 9.2 7 8.0 2 23 87 | 100
Chi square test; p =10.979
N=number of subjects.

FIGURE 2. Caries with pulp involvement after
treatment in tooth 36, on the orthopantomography
(OPG) image, in a girl aged 10 years and 11 months

jects). As shown by Table 6, there were statis-
tically significant differences in the age-related
distribution pattern of caries with pulp involve-
ment in the FPM (p = 0.0001).

The distribution pattern of caries with pulp
involvement in the FPM by gender (Table 7)
shows a similar prevalence for girls and boys.
The situation of two FPMs affected by caries with

pulp involvement per subject was more preva-
lent in boys than girls (57.1% vs 42.9%). The re-
maining situations analyzed by us were equally
distributed between genders (50%).

FPM extraction

The prevalence of FPM extraction was 6.9%
(Tables 8 and 9). Among the 87 pediatric pa-
tients, 81 (93.1%) showed no FPM extractions.
The extraction of one FPM was found in 5.7%
and that of two FPMs in 1.1% of subjects. Ac-
cording to data summarized in Table 8, FPM ex-
traction was encountered in children aged 8-13
years.

Regarding the gender-related distribution of
FPM extraction (Table 9), two girls and three
boys had one FPM extracted and one girl had
two FPMs extracted. O

DISCUSSIONS

he present study evaluated the distribution
pattern of FPM dental caries as well as the
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Age group | No FPM extraction | One FPM extracted | Two FPMs extracted | Total TAB.LE 8
N % N % N % N % Dlstrlbuhon. of
FPM extraction by

5-6 years 4 49 0 0 0 0 4 | 46 age

6-7 years 16 19.8 0 0 0 0 16 | 18.4

7-8 years 15 18.5 0 0 0 0 15(17.2

8-9 years 15 18.5 1 20 0 0 16 | 18.4

9-10 years 9 11.1 1 20 0 0 10 [ 11.5

10-11 years 16 19.8 1 20 1 100 18 | 20.7

11-12 years 4 4.9 1 20 0 0 5158

>12 years 2 2.5 1 20 0 0 3|34

Total 81 93.1 5 5.7 1 1.1 87 | 100

Chi square test; p = 0.570

N=number of subjects.

TABLE 9. Distribution

Gender | No FPM extraction | One FPM extracted | Two FPMs extracted Total HHbt
N % N % N % N % oleEM ixtractlon in
Girls 41 50.6 2 40 100 |44 [506 | [eatonto
subjects’gender
Boys 40 49.4 3 60 0 0 43 1494
Total 81 93.1 5 5.8 1 1.1 87 | 100
Chi square test; p = 0.549

N=number of subjects.

prevalence of its consequences that may occur if
it is either not treated or treated incorrectly,
namely pulp injury and FPM extraction, in a
sample of Romanian pediatric population.
There was a high overall prevalence of FPM
dental caries in the study sample (60.9%). Other
authors who explored FPM dental caries in a
group of Sudanese children aged 6-14 years re-
ported a prevalence of 61% (23), which was very
close to our finding. In 2012, a higher preva-
lence was reported by Al-Samadani and Ahmad;
they found that among the 432 children aged 9
to 12 years, who were examined by them in Jed-
dah, Kingdom of Saudi Arabia, 326 (75.5%) had
FPM dental caries (24). In contrast, Zhu et al in-
vestigated a pediatric population aged six- to
eight-year-old from Zhejiang Province, China,
between 2013-2017, and found lower preva-
lence rates for FPM dental caries: 20.4% in 2013,
25.3% in 2014, 24.5% in 2015, 27.0% in 2016
and 29.0% in 2017 (25); however, there was an
increase in FPM dental caries prevalence from
2013 to 2017 (25). A lower distribution for FPM
dental caries as compared to that found in the
present study was also reported by Phipps et al in
their study on American Indian and Alaska native
children aged 4 to 11 years (26); thus, among
kindergarteners who had all four FPMs erupted,
7% exhibited decayed, missing and filled FPMs

(26), with the same pathologic conditions in the
FPM being found in 21%, 31% and 38% of the
first, second, and third graders, respectively (26).

In the present study, there were no significant
differences concerning FPM caries susceptibility
by gender during the mixed dentition stage. Si-
milar findings were reported by Al-Samadani
and Ahmad in 2012 (24), Que et al in 2021 (8)
and Agrawal et al in 2023 (20). On the contrary,
in 2023, Urvasizoglu et al found statistically sig-
nificant differences in gender-wise distribution of
FPM dental caries in 7-10-year-old children in
Erzurum, Turkey (27); thus, girls had a higher
number of decayed FPMs and restored FPMs
than boys, with statistical significances being gi-
ven by p < 0.001 and p = 0.024, respectively
(27). The above-mentioned study conducted by
Zhu et al in 2021 also described a higher preva-
lence of FPM dental caries in girls compared to
boys (OR = 1.38) (25).

In the present study, the most affected FPM
surface was the mesial one (in 36.8% of sub-
jects). Several researchers explained the high
caries susceptibility of the FPM mesial surface by
the presence of adjacent decayed distal surface
of the second primary molar (28, 29). In 2001,
Mejare et al found that the prevalence of FPM
caries during the mixed dentition stage was
15 times higher in cases of enamel/enamel-den-
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tin border caries of the second deciduous molars
compared to cases of sound primary molars (28).
In 2004, Vanderas et al also emphasized the
strong correlation between the development of
caries on FPM mesial surface and the presence
of decay on the distal surface of the second pri-
mary molar (29); all the same, the authors
showed that this correlation was more evident
for the mandibular FPM, which has a direct sur-
face contact with the neighboring second deci-
duous molar during the entire period of the
eruption, as a consequence of its mesial and lin-
gual eruption path, while the maxillary FPM
erupts on a distal and buccal direction, reaching
the mesial contact after the end of the eruption
(29). In contrast to our findings, those reported
by Agrawal et al after investigating 655 children
aged 6-11 years from Sunsari, Nepal showed
that the occlusal surface was the most affected
area, while the mesial surface was in the penulti-
mate place in descending order of dental caries
prevalence by location at the tooth level (20).
Different results from those of the present study
were also reported by Abuaffan et al, who found
that the FPM occlusal surface was the most sus-
ceptible area, while the mesial surface was
among the locations least prone to dental caries
in Sudanese children aged 6-14 years (23). In
2021, Que et al described a significantly higher
prevalence for caries occurrence on FPM occlu-
sal surface (66.68%) than on other molar sites
(8). Other authors mentioned that the FPM oc-
clusal surface and the buccal pit of mandibular
FPM represented the most frequent locations of
dental caries occurrence during the mixed denti-
tion period (3). These observations are not in ac-
cordance with ours.

Screening the number of affected FPMs per
subject, as it was carried out by the present study,
is an important component of the evaluation for
caries activity in mixed dentition children. Ac-
cording to scientific evidence, the presence of all
FPMs being affected indicates a high probability
for further occurrence of dental caries on second
permanent molars (30). In 2006, Skeie et al in-
vestigated 186 Norwegian children aged 10 and
found that 61 of them (32.8%) had all four FPMs
decayed and 27 (14.5%) had three affected
FPMs — hence, such frequencies were higher
than those depicted in the current research for
the same categories by the number of affected
FPMs per subject (10). Higher prevalences than

those obtained in the present study were also re-
ported by Al-Samadani and Ahmad in 2012 for
subjects with one decayed FPM [112 (26%)], with
two decayed FPMs [120 (28%)] and with three
affected FPMs [67 (15.5%)], while all four affec-
ted FPMs were seen in only 27 (6%) of the 432
participants (24). The last category represents a
much lower percentage than in the present study.

There is a paucity of epidemiological data on
the prevalence of dental caries with pulp in-
volvement of the FPM. This finding could stem
from the fact that pulp pathology as a conse-
quence of dental caries on the FPM is scarce,
owing to the preventive and treatment programs
carried out in certain developing and developed
countries. However, several studies assessed the
prevalence of various treatments performed at
the FPM level in the pediatric population and
reported dental pulp therapy (as a treatment
needed for dental caries with pulp involvement).
Thus, in 2022 Noueiri and Aboujaoude con-
ducted a study on a sample of 7-10-year-old
Lebanese children, who were evaluated for the
severity of previous lesions by treatments carried
out on the FPM, and found 11 pulpotomies (the
therapy of reversible injury to the dental pulp),
representing only 0.5% of all 2145 registered
treatments, hence a low prevalence of caries
with pulp involvement (only the inflamed pulp
stage) (31). Ebrahimi et al reported that among
the 700 pediatric subjects aged seven to nine
years from Mashhad, Iran, only 2.4% needed
pulp treatment (32), which indicated a much
lower prevalence of caries with pulp involve-
ment than in the current study. The results of a
research conducted in two areas (rural and ur-
ban) in North-Western Romania, concerning ca-
ries pathology of the FPM among 9-12-year-old
subjects, showed that 30.95% of children from
the urban area and 20.41% of those from the
rural community had caries with pulp involve-
ment (33). This is an interesting result, because a
lower prevalence of caries with pulp involve-
ment would have been expected in urban chil-
dren, as compared to their rural counterparts,
since the former had a better access to oral
health services than the latter. In 2020, Stanciu
et al investigated 200 Romanian patients aged
6-9 years from the Pediatric Dentistry Clinic of
“Carol Davila” University of Medicine and Phar-
macy, Bucharest, Romania (34). Among the 319
decayed FPMs found by the authors, 33 (10.35%)
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had caries with pulp involvement distributed in
the following way: 39.39% with vital inflamed
pulps, 9.09% necrotic pulps and 51.52% necro-
tic pulps associated with periradicular changes
(34). The authors also reported the presence of
caries with pulp involvement in the FPM as a
consequence of the so-called molar incisor hy-
pomineralization (MIH) pathology: of the 63
MIH affected FPMs, 12.69% had caries with
pulp involvement (34).

Regarding the FPM loss, in 2023 Urvasizoglu
et al found 52 missing FPMs, representing only
0.1% of the total examined FPMs in 17,208 pe-
diatric patients aged 7-10 years from Erzurum
(27), which was a much lower prevalence than in
the present study. In 2021, Alraqiq et al investi-
gated 1934 children from Tripoli and reported a
higher prevalence of missing FPMs than in the
current research; thus, 5.3% of the screened
FPMs in the 6-7-year age group and 6.7% in the
11-12-year-olds were missing due to caries (35).
Therefore, the number of missing FPMs in-
creased with age (35). In 2022, Noueiri and
Aboujaoude found 15 extracted FPMs when
tabulated the dental records of 753 Lebanese
children aged 7-10 years (31), which was a lower
prevalence of missing FPM than that in the cu-
rrent research. In a study carried out on three
groups totalizing 300 children with an average
age of 10-11 years from three different cities in
the United Kingdom, a high prevalence was de-
termined for the situation with four FPMs
extracted per subject; thus, 48% of subjects had
four FPMs extracted in Sheffield, 45% in
Manchester and 25% in Liverpool (36). The au-
thors showed that the main reason for the FPM
extraction was dental caries with a poor progno-
sis, in 89% of all studied cases (36). A 2020 study
by Karthikeson et al reported that FPM extrac-
tion was carried out in 21.05% of children in the
mixed dentition stage (8-12 years) and that pulp
inflammation was the most common reason for
extraction (37).

Missing FPM was found in 6.9% of partici-
pants in the current research and, according to
dental history and examination, the loss of FPM
was due to caries. Scientific evidence indicates
that extraction during mixed dentition stage is
preferable to restoration for FPM with poor long-
term prognosis due to extensive caries, provided
that the space closure is monitored and the need
for orthodontic treatment is assessed (9). Plan-

ning the proper moment for extraction is an im-
portant component of a comprehensive mana-
gement of FPM extensive dental caries in
children. Researchers have shown that the ideal
time for extraction is the beginning of calcifica-
tion of the bifurcation of the roots of the lower
second permanent molar (between eight and a
half years to nine and a half years) (38). Among
children with missing FPM identified in the pre-
sent study, five were older than the age recom-
mended for achieving spontaneous space clo-
sure, which indicated the need for immediate
intervention.

Limitations of the present study stem from the
small number of participants, and therefore, fur-
ther research in this area is needed. The influ-
ence of social and behavioral factors as well as
the impact of dietary habits on the prevalence of
dental caries should be also investigated. U

CONCLUSIONS

onsidering the results of the present study, it

can be stated that FPM dental caries repre-
sents a highly prevalent pathology during the
mixed dentition stage. Our findings are relevant
and useful for the current clinical dental practice,
emphasizing the importance of caries detection
and diagnosis in developing a comprehensive
dental treatment plan tailored to the specific
needs of pediatric patients. 4
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