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Abstract

A buccal pit is a prominent point-like depression that appears at the cervical end of
the mandibular molar developmental grooves. A defective buccal pit can be defined
as a buccal pit in which the continuity of the dentinoenamel junction is broken and
the pit extends to the dentinal level. This study aimed to determine the frequency
of buccal pits and defective buccal pits in un-erupted mandibular first and second
molars using cone-beam computed tomography (CBCT). The analysis was performed
on CBCT images taken from 417 Korean children and adolescents who visited the
Department of Pediatric Dentistry, Yonsei University Dental Hospital between 2004
and 2020. Based on cross-sectional views of CBCT images, buccal pits were categorized
into 4 classes according to the depth of the pits. The expression rate of the buccal pits
was 29.1%. The prevalence of defective buccal pits was 7.9%. The buccal pits tended
to develop bilaterally. To date, this is the most comprehensive study on the frequency
of buccal pits with the largest sample size. This was the first attempt worldwide to
analyze the depth of the buccal pit using CBCT images and to define a defective buccal
pit worldwide. [J Korean Acad Pediatr Dent 2022;49(3):253-263]
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Introduction

A buccal pit is a prominent point-like depression that appears at the cervical
termination of the developmental grooves in the mandibular first and second mo-
lars[1,2].
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Unlike a groove, which develops as a smooth coales-
cence of the lobes, a pit or fissure is formed due to faulty
coalescence of the lobes during cuspal development[3].
The sealing of these sites has been emphasized to pre-
vent pit and fissure caries[4,5]. However, class I cavity
preparations are required at high rates for restoring
buccal pits[6]. The common explanation for this is that
food and plaque are easily trapped in buccal pits, which
makes them susceptible to caries[1]. However, the cavi-
tation of the buccal pit can be induced even before the
eruption of the teeth.

In pediatric dentistry, clinicians often find buccal pits
of recently erupted mandibular molars, showing a cavi-
ty-like appearance with exposed dentin (Fig. 1). In many
studies that analyzed the structure of occlusal pits and
fissures, it was found that the structures may extend to
the dentinoenamel junction (DEJ) but never intrude the
dentin[7-9]. Tt seems to be a unique characteristic of the
buccal pit that it can protrude the dentin in some cases.
In a study conducted by Jung et al.[10], the size of the
pre-eruptive buccal pit radiolucency predicted the need
for restoration with moderate accuracy.

Buccal pits that intrude into the dentin should be
distinguished from pre-eruptive intracoronal resorp-
tion (PEIR). Although both conditions involve defective

pre-eruptive lesions localized in the coronal tissue, an

Fig. 1. Clinical photo of the defective buccal pit on mandibular
second molar with partial eruption state.
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essential difference exists between them. PEIR is char-
acterized by its localization within dentin [11-13], and
in contrast, the buccal pit defect extends from the outer
surface of the enamel to the dentin. Based on its unusual
features, we suggested the term “defective buccal pit” to
describe the condition in which the continuity of the DE]J
is interrupted, and the pit extends to the dentinal level.
Little research has been conducted on the expression
rates of buccal pits worldwide. Cone-beam computed
tomography (CBCT) provides high-resolution images and
enables three-dimensional imaging. The purpose of this
study was to investigate the appearance rate of buccal
pits and the prevalence of defective buccal pits. Addition-
ally, we developed a definition for defective buccal pits
by analyzing CBCT images. To our knowledge, this study
is the first to categorize and analyze buccal pits accord-

ing to their depth.

Materials and Methods

The study was approved by the Institutional Review
Board (IRB) of Yonsei University Dental Hospital (IRB
No: 2-2019 - 0079).

1. Subjects

This study was conducted on patients aged between 5
and 12 years who underwent CBCT imaging at the Yon-
sei University Dental Hospital between 2004 and 2020.
Patients aged 7 - 12 years were included in the evaluation
of mandibular second permanent molars, whereas those
aged 5 - 9 years were included for the evaluation of man-
dibular first permanent molars. All the patients were Ko-
rean and free of any known series illnesses.

The scope was established as mentioned above, con-
sidering the age of tooth eruption and crown maturation.
As patients usually begin undergoing radiography at 5
years of age, the minimum patient age was set as 5 years.

In this study, the unerupted mandibular first and sec-
ond permanent molars of Demirjian stage D or higher
were exclusively assessed to avoid any posteruptive im-

pact on the buccal pits, such as acquired dental caries.
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The exclusion criteria were as follows:

1) Patients with mandibular first and second perma-
nent molars with severe tooth anomalies such as
molar-incisor hypomineralization, molar-incisor
malformation, and PEIR.

2) Patients having any jaw lesion (cyst or tumor) in the
mandibular first and second permanent molar ar-
eas.

3) Patients with past medical history (syndromes, met-
abolic disease, etc) that could affect dental develop-
ment.

Ultimately, 417 patients (166 girls and 251 boys) were

included in this study.

2. Methods

CBCT images used in the study were acquired using Al-
phard 3030 (Asahi Roentgen Ind., Co. Ltd., Kyoto, Japan)
or Rayscan Symphony (RAY Co., Suwon, Republic of Ko-
rea). Cross-sectional views were analyzed to evaluate the
depth of the buccal pit. Cross-sectional views were per-
pendicular to the curved dental arch and the slice thick-
ness was 1.0 mm. A cross-sectional view with the slice
showing the deepest buccal pit was selected for analysis
of each tooth. Assuming the uppermost point of the ori-
fice of the buccal pit to be U and the lowermost point of
the orifice to be L, a line connecting U and L (U-L line)
was assumed. The vertical distance from the U-L line to
the DEJ was denoted as the V-DE]. The vertical distance

Fig. 2. Detection of a buccal pit. (A) the line connecting the up-
permost point and the lowermost point of the buccal pit (U-L
line), (B) the vertical distance from the U-L line and DEJ (V-DEJ),
(C) the vertical distance from the U-L line to the deepest point
of the buccal pit (V-Buccal pit).

from the U-L line to the deepest point of the buccal pit
was termed the V-buccal pit (Fig. 2). The ratio between
the V-DEJ and V-buccal pit was analyzed, and used to
classify the buccal pit as follows:
Class I: Ratio below 1/3.
Class II: Ratio between 1/3 and 2/3.
Class III: Ratio above 2/3; however, the buccal pit did
not reach the DE].
Class IV: Continuity of the DEJ was broken, and the
buccal pit extended to dentin (Fig. 3).

A " B

C *' D

Fig. 3. Classification of the buccal pit by its depth. (A) Class l: The ratio between V-Buccal pit and V-DEJ is below 1/3, (B) Class ll: The
ratio was between 1/3 and 2/3, (C) Class lll: The ratio was above 2/3, but the depth of the buccal pit did not reach the DEJ, (D) Class
[V: Continuity of the DEJ is broken and the buccal pit extends to dentin area.
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A skilled observer performed the radiographic analy-
sis. Before the experiment, the buccal pits were analyzed
and classified twice at two-week intervals to evaluate
intra-observer reliability. Twenty randomly selected
CBCT images with buccal pits were used in the analysis.
The intra-observer reliability was represented by Cohen’s

kappa coefficient and set to 0.95.

3. Statistics

Statistical analyses were performed using SPSS (version
35.0.0, SPSS, Chicago, IL, USA). The chi-square test and
Fisher’s exact test were applied to compare the expres-
sion rates of the buccal pits between sexes, the right and
left quadrants, and different types of teeth. The preva-
lence of defective buccal pits was analyzed using the
same method. The relative risk was estimated to assess
the risk of bilateral tendencies. The Kruskal-Wallis test
was performed to compare the distribution of buccal pits
according to the classes by tooth type.

Table 1. Expression rate of the buccal pit based on gender

Results

1. Appearance rate of the buccal pit

Of the 416 patients, buccal pits were observed in 121
(29.1%) patients, representing 195 (23.7%) out of 822
teeth.

The appearance rates in boys and girls were 29.2% (73
out of the total 250 boys) and 28.9% (48 out of the total
166 girls), respectively, which was not statistically signifi-
cant. Among the teeth with buccal pits, 119 were found
in boys (23.5%) and 76 were found in girls (24.1%); the
difference in the appearance rate was also not statisti-
cally significant (Table 1).

The distribution of buccal pit in each mandibular mo-
lar is presented in Table 2. There was no significant dif-
ference in the appearance rate between the right and left
sided teeth or between the different types of molars.

Among the subjects with bilaterally unerupted second
molars, 57 (21.7%) developed buccal pits bilaterally, a
higher rate than that associated with unilateral appear-
ance (16.3%). Moreover, among subjects with bilateral

unerupted first molars, 12 (26.7%) developed buccal pits

Numberof  Subjects with the buccal pit, Number of Molars with the buccal pit,
Gender . p value pvalue
subjects n % molars n %
Female 166 48 28.9 315 76 24.1
Male 250 73 29.2 0.906 507 119 235 0.719
Total 416 121 29.1 822 195 23.7
p value from Chi-square test.
Table 2. Distribution of each mandibular molar with the buccal pit
Type of teeth Tooth value sum of tooth value
P n (% per tooth) P n (% of total teeth) P
Right 82(23.8)
Second molar 0.609 157 (23.0)
Left 75(22.2)
0.286
_ Right 20(29.8)
First molar 0.490 38(27.1)
Left 18(24.7)

p value from Chi-square test.
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Table 3. Distribution of symmetrical pattern of the buccal pit among subjects with both un-erupted right and left molars

Number of subjects (%) pvalue Relative risk (95% Cl)
Unilateral buccal pit 43(16.3)
) . <0.0001 6.99 (4.41-11.09)
Bilateral buccal pits 57 (21.7)
Second molar ) )
Without buccal pits 163 (62.0)
Total 263 (100.0)
Unilateral buccal pit 7(15.5) .
. , <0.0001 7.25 (2.39 - 21.96)
) Bilateral buccal pits 12(26.7)
First molar
Without buccal pits 26 (57.8)
Total 45 (100.0)

p values from Fisher’s exact test.

% The ratio of the probability of having buccal pits on left mandibular second molars in a group with buccal pits on right mandibular second molars to
the probability of having buccal pits on left mandibular second molars in a group without a buccal pit on right mandibular second molars.

> The ratio of the probability of having buccal pits on left mandibular first molars in a group with buccal pits on right mandibular first molars to the
probability of having a buccal pit on left mandibular first molars in a group without buccal pits on of right mandibular first molars.

Table 4. Distribution of simultaneous expression of the buccal pit on first and second molars among subjects with both un-erupted
first and second molars

Number of subjects (%) p value Relative risk (95% Cl)
Abuccal pit on a single type of molars 12(23.5
‘p sebp (233) 0.05 4.38(0.53-12.43)°
Buccal pits on both types of molars 8(15.7)
Without buccal pits 31(60.8)
Total 51(100.0)

p value from Fisher’s exact test.
® The ratio of the probability of having a buccal pit on mandibular second molars in a group with a buccal pit on mandibular first molars to the probabil-
ity of having a buccal pit on mandibular second molars in a group without a buccal pit on mandibular first molars.

bilaterally, a higher rate than that associated with unilat-
eral appearance (15.5%). Both results were statistically
significant (Table 3, p < 0.0001 for the second molar and
p <0.0001 for the first molar). If a buccal pit occurred on
the mandibular first and second molars, the risk of de-
veloping buccal pits on the opposite molars was 7.25 and
6.99 times greater, respectively.

Of the 51 subjects with unerupted first and second
permanent molars, 12 (23.5%) developed buccal pits on a
single tooth type, and 8 (15.7%) developed buccal pits on
both types of teeth simultaneously (Table 4, p = 0.05). If
buccal pits were present on the mandibular first molars,
the risk of developing buccal pits on the mandibular sec-

ond molars was 4.38 times greater.

2. Classification of the buccal pit

The distribution of buccal pits according to the clas-
sification is shown in Table 5. Among all teeth with buc-
cal pits, the proportions of class I, II, III, and IV buccal
pits on the permanent mandibular molars were 17.9%,
28.7%, 32.3%, and 21.0%, respectively. No statistically
significant differences were found in the distribution of
the 4 types of teeth (Table 5, p = 0.792). However, because
some groups were small, the possibility of a type 2 error
in the statistics should not be excluded. The highest per-
centage of class IV (defective) buccal pits occurred in the
left first permanent molar.

The distribution of buccal pits according to sex is pre-
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sented in Table 6. The occurrence rates of class III and
class IV buccal pits were higher in boys (58.0%) than in
girls (46.1%). Nevertheless, there was no statistically sig-
nificant difference in the distribution of all classes (Table
6, p = 0.054).

3. Prevalence of the defective buccal pit

Defective buccal pits, corresponding to class IV buccal
pits, were observed in 33 (7.9%) of the 416 patient, repre-

senting 41 (5.0%) of the 822 teeth (Table 5 - 7).

No significant difference in the prevalence of buccal
pits was observed between boys 8.8% (22 of 250) and girls
6.6% (11 of 166). Of the total number of teeth with buc-
cal pits, 29 were observed in boys (5.7%) and 12 in girls
(3.8%), demonstrating no significant difference in preva-
lence (Table 7).

The distribution of the mandibular molars with defec-
tive buccal pits is presented in Table 8. The percentage

of second permanent molars with defective buccal pits

Table 5. Distribution of the buccal pits by classification among the teeth with buccal pits

Number of teeth (%)
o Right Left
Classification Total
Second First First Second
Class| 16 (19.5) 6(30.0) 3(16.7) 10(13.3) 35(17.9)
Class Il 23(28.0) 4(20.0) 3(16.7) 26 (34.7) 56 (28.7)
Class il 30(36.6) 6(30.0) 5(27.8) 22(29.3) 63(32.3)
Class IV 13(15.9) 4(20.0) 7(38.9) 17(22.7) 41(21.0)
Total 82(100.0) 20(100.0) 18(100.0) 75(100.0) 195 (100.0)
p value 0.782
p value from Kruskal-Wallis test.
Table 6. Distribution of the buccal pits by classification among the teeth with buccal pits in each gender
Classification Gender p value
Female Male
Class| 11(14.5) 24(20.2)
Class I 30(39.5) 26 (21.8)
N“mbsr(%tomh’ Class Il 23(303) 40 (33.6) 0.054
Class IV 12 (15.8) 29 (24.4)
Total 76(100.0) 119(100.0)
p value from Chi-square test.
Table 7. Prevalence of the defective buccal pit based on gender
Gender Num!aer of  Subjectswith Fhe defective pvalue Numberof ~ Molars with the defective pvalue
subjects buccal pit, n (%) molars buccal pit, n (%)
Female 166 11(6.6) 315 12(3.8)
Male 250 22(8.8) 0.422 507 29 (5.7) 0.221
Total 416 33(7.9) 822 41(5.0)

p values from Chi-square test.
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Table 8. Distribution of each mandibular molar with the defective buccal pit

Tooth, n Sum of tooth, n value
(% per tooth) (% per type of tooth) P
Right 13(3.8)
Second molar 30(4.3)
Left 17(5.0)
‘ 0.087
) Right 4(6.0)
First molar 11(7.8)
Left 7(12.7)

p value from Chi-square test.

was 4.3% (30 out of 682 teeth), and the percentage of first
molars with defective buccal pits was 7.8% (11 out of
140 teeth), which is a much higher result. However, this
difference was not statistically significant (Table 8, p =
0.087).

Discussion

In this study, the expression rate of buccal pits and
prevalence of defective buccal pits in the mandibular
first and second molars were investigated in children
who visited Yonsei University Dental Hospital.

The occurrence of buccal pits is closely associated
with the molar pattern. During the development of the
molar pattern, secondary enamel knots act as signaling
centers that interact with the mesenchyme, leading to
the folding of the inner enamel epithelium for cuspal de-
velopment until all cusps coalesce[14]. Cells proliferate
outside the enamel knot and apoptosis occurs inside the
knot, causing an interruption in cell signaling. The tim-
ing of apoptosis is known to influence the shape and size
of the cusp, and consequently determines the shape of
the pits and fissures[15,16]. Symons et al.[17] suggested
that narrower angles between cuspal inclines resulted in
deeper fissures.

A characteristic of buccal pits is that they typically
develop farther from the signal center than occlusal pits
do. Since the duration of enamel deposition decreases
as the distance from the signal center increases, the in-
creased distance may be related to the formation of de-

fective buccal pits. However, the mechanism underlying

defective buccal pit formation remains unclear.

Histological studies on pits and fissures have provided
more information. It has been found that the interior of
pits and fissures is composed of ameloblasts and some
red blood cells. Crowded ameloblasts in the fissure area
are subjected to pressure during cuspal development.
The cells are prevented from matrix production and mat-
uration, they fail to converge with other enamel organs
to form a reduced enamel epithelium, and remain en-
trapped resulting in pits and fissures[18]. This is consis-
tent with the findings of Awazawa[19] and Gwinnett[20],
who revealed the hypomineralization of the fissure floor.

The terminology for dentin intrusion by buccal pits
must be carefully considered. In this study, the defective
buccal pits lacked enamel but they also invaded dentin.
Although both enamel and dentin were affected, this
phenomenon appears to be more analogous to enamel
hypoplasia. Enamel hypoplasia means a deficiency of
enamel and usually indicates a reduction in the quantity
of enamel, sometimes exposing the underlying den-
tin[21,22]. Histological studies have been conducted that
could explain the dentinal changes under hypoplastic
areas. The reports revealed that the DEJ is often bent
and altered in the hypoplastic area[22,23]. Moreover, it is
well known that the ameloblast plays an important role
for differentiation of the odontoblast and initial dentin
formation[24]. Nevertheless, the histological analysis of
buccal pits alone can verify the mechanism of the phe-
nomenon; therefore, the term “Defective Buccal Pit” was
chosen in this study.

Few studies have been published on the frequency of
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buccal pits. Pfeiffer[1] studied the frequency of erupted
mandibular molars in a Kleinburg ossuary population
(approximately 1600 AD). In her study, the number of
teeth with buccal pits was significantly lower after 18
years of age than that in younger patients. The study con-
cluded stating that teeth with buccal pits are most likely
to be lost. The calculated expression rates were 20.4% for
the right first molar, 19.4% for the left first molar, 21.8%
for the right second molar, and 22.4% for the left second
molar. The rates in the study were slightly higher for the
second molars, which is inconsistent with the results of
the present study. However, since the study was based on
an ossuary population, and the post-eruptive effect was
not excluded, a direct comparison with the present study
is difficult.

According to a study by Oh[2] on the shape and size of
the mandibular molar crown, teeth with deep develop-
mental grooves comprised 82% of the first molars and
64% of the second molars, and teeth with buccal pits
comprised 35% of the first molars and 20% of the second
molars.

In the present study, the frequency of buccal involve-
ment was 29.1% with the occurrence in the first molars
(27.1%) being higher than that in the second molars
(23.0%), which is consistent with the findings of Ohl[2].
There were no sex-based differences, and the buccal pits
showed bilateral characteristics. When expressed on one

side, there was a high risk of developing buccal pits on

both sides (RR, 7.25: first molars and RR, 6.99: second
molars). In addition, a high risk of developing buccal pits
occurred in the second molars when the first molars al-
ready had buccal pits (RR, 4.38).

To our knowledge, this is the first study to investigate
the depth of buccal pits before eruption. Pitting extend-
ing to the dentin is a phenomenon observed only in
buccal pits and not in occlusal pits. Therefore, the depth
of the pit was identified as an important factor affecting
the susceptibility to caries in the buccal pit. By analyzing
the cross-sectional views, buccal pits were classified into
4 categories, and it was verified that some of the buccal
pits lost their enamel base and invaded the dentin (Fig. 4).
These buccal pits were defined as defective buccal pits.

The prevalence of defective buccal pits was 7.9%, with
no statistically significant difference according to sex.
The prevalence of defective buccal pits in the first molars
was higher than that in the second molars; however, this
difference was not statistically significant.

Although depth is an important factor for caries sus-
ceptibility, other factors should also be considered. Deep
pits and fissures in the occlusal area are usually I- or K-
shaped, with relatively narrow width. V- or U-shaped oc-
clusal pits and fissures are wide and shallow; therefore,
they are self-cleansing[4]. This implies that the width and
shape should also be considered when evaluating buccal
pit characteristics. However, in this study, depth was the

only criterion used for classification. Therefore, further

Fig. 4. The cross-sectional view of (A) a molar without a buccal pit, (B) a molar with a buccal pit and (C, D) a molar with a defective
buccal pit.
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studies are required.

Jung et al.[10] measured the radiolucent area of buc-
cal pits in pre-eruptive mandibular first molars using
panoramic views. The correlation between the size of
the buccal pit radiolucency and need for restoration af-
ter eruption was investigated. The ratio of the buccal pit
area to the total crown area was 2.225 £ 1.695%o in the
experimental group and 0.121 £ 0.968%o in the control
group (p < 0.001). Therefore, it was proven that the larger
the radiolucent area, the higher is the probability of the
tooth requiring a restoration after eruption.

A limitation of this study was that the depth of the
buccal pit was the only criterion for classification, and
the width or shape of the pit was not considered. Since
cross-sectional views cannot accurately represent the
morphology of buccal pits, other methods should be con-
sidered in future studies. In addition, the sample size,
particularly the number of unerupted first molars, was
insufficient. The possibility of a type 2 error should not
be excluded in this study. Finally, as this was a retrospec-
tive study that analyzed cross-sectional views and the
interval between the slides was set to 1mm, buccal pits
may have been underestimated. Defective buccal pits
and the deepest point of the buccal pits may have been
missed between the slides.

Future studies will require a larger sample size and
analysis of the morphology and volume (including width
and depth) of the buccal pits. In addition, histological
and biological studies on the occurrence of buccal pits

are necessary.

Conclusion

The purpose of this study was to investigate the expres-
sion rate of buccal pits, and the prevalence of defective
buccal pits in the mandibular first and second molars of
children who visited Yonsei University Dental Hospital.
The following conclusions were drawn from the retro-
spective analysis of CBCT radiographs.

The expression rate and prevalence of buccal pits were
29.1% and 7.9%, respectively. Buccal pits tended to ap-

pear bilaterally or simultaneously on different types of

molars. Since restoration is often required for buccal pits
immediately after tooth eruption, especially if they are
defective buccal pits, clinical assessment of buccal pits
on mandibular molars is essential. Clinicians should un-
derstand the anatomical characteristics of buccal pits to

achieve an optimal diagnosis and treatment plan.

Acknowledgments

This study was supported by the student research fund
from Oral Science Research Center, College of Dentistry,
Yonsei University (2-2019-0079).

Conflicts of Interest

The authors have no potential conflicts of interest to

disclose.

References

1. Pfeiffer S : The relationship of buccal pits to caries
formation and tooth loss. Am J Phys Anthropol, 50:35-
37, 1978.

2. Oh SC : A Study on Morphology and Size of Clinical
Crown of Permanent Mandibular Molar in Korean
Adult. J Korean Acad Prosthodont, 37:242-255, 1999.

3. Roberson TM, Heymann H, Swift EJ : Sturdevant’s Art
and Science of Operative Dentistry, 5th ed. Mosby,
Philadelphia, 2006.

4. Avinash J, Marya CM, Dhingra S, Gupta P, Kataria S,
Bhatia HP : Pit and Fissure Sealants: An Unused Car-
ies Prevention Tool. J Oral Health Comm Dent, 4:1-6,
2010.

5. Altaf G, Garg S, Saraf BG, Sheoran N, Beg A, Anand M
: Clinical Study of Pit and Fissure Morphology and its
Relationship with Caries Prevalence in Young Perma-
nent First Molars. J South Asian Assoc Pediatric Dent,
2:56-60, 2019.

6. Re GJ, Pruitt D, Childers JM, Norling BK : Effect of
mandibular molar anatomy on the buccal Class I cav-
ity preparation.  Dent Res, 62:997-1001, 1983.

7. Khanna R, Pandey RK, Singh N : Morphology of Pits

https://doi.org/10.5933/JKAPD.2022.49.3.253 261



So Yung Kim, Je Seon Song, lk-Hwan Kim, HyungJun Choi

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

262

and Fissures Reviewed through Scanning Electron
Microscope. Dentistry, 5:287, 2015.

. Gillings B, Buonocore M : Thickness of enamel at the

base of pits and fissures in human molars and bicus-
pids. / Dent Res, 40:119-133, 1961.

. Cho J, Kim DK : Study on the Shape and Depth of the

Occlusal Central Fissure in Permanent Molar Teeth. J
Korean Dent Assoc, 27:959-964, 1989.

Jung SH, Song JS, Shin TJ, Hyun HK, Kim Y], Kim JW,
Lee SH, Jang KT : Relationship between Pre-Eruptive
Buccal Pit Radiolucency and Restoration in Mandibu-
lar First Molar. J Korean Acad Pediatr Dent, 45:57-64,
2018.

Demirtas O, Tarim Ertas E, Dane A, Kalabalik F,
Sozen E : Evaluation of pre-eruptive intracoronal re-
sorption on cone-beam computed tomography: A ret-
rospective study. Scanning, 38:442-447, 2016.

Brooks JK : Detection of intracoronal resorption in an
unerupted developing premolar: report of case. J Am
Dent Assoc, 116:857-859, 1988.

Seow WK, Lu PC, McAllan LH : Prevalence of
pre-eruptive intracoronal dentin defects from pan-
oramic radiographs. Pediatr Dent, 21:332-339, 1999.
Nanci A : Ten Cate’s Oral Histology, 9th ed. Elsevier
Mosby, St. Louis, 2016.

Tucker AS, Sharpe PT : Molecular genetics of tooth
morphogenesis and patterning: the right shape in the
right place. / Dent Res, 78:826-834, 1999.

Tucker A, Sharpe P : The cutting-edge of mammalian
development; how the embryo makes teeth. Nat Rev
Genet, 5:499-508, 2004.

Symons AL, Chu CY, Meyers IA : The effect of fissure
morphology and pretreatment of the enamel surface
on penetration and adhesion of fissure sealants. J
Oral Rehabil, 23:791-798, 1996.

Galil KA, Gwinnett AJ : Histology of fissures in hu-
man unerupted teeth. / Dent Res, 54:960-964, 1975.
Awazawa Y : Electron microscopic study on the hy-
pomineralized enamel areas descending from the
floors of occlusal fissures toward the amelo-dentinal
junctions. J Nihon Univ Sch Dent, 8:33-44, 1966.

Gwinnett AJ : Normal enamel. II. Qualitative polar-

J Korean Acad Pediatr Dent 2022;49(3):253-263

21.

22.

23.

24.

ized light study. / Dent Res, 45:261-265, 1966.

Seow WK : Developmental defects of enamel and den-
tine: challenges for basic science research and clini-
cal management. Aust Dent J, 59(Suppl 1):5143-S154,
2014.

Rada RE, Hasiakos PS : Current treatment modalities
in the conservative restoration of amelogenesis im-
perfecta: a case report. Quintessence Int, 21:937-942,
1990.

Witzel C, Kierdorf U, Schultz M, Kierdorf H : Insights
from the inside: histological analysis of abnormal
enamel microstructure associated with hypoplastic
enamel defects in human teeth. Am J Phys Anthropol,
136:400-414, 2008.

Kumar GS : Orban’s Oral Histology & Embryology,
14th ed. Elsevier India, New Delhi, 35-37, 2015.



JOURNAL OF THE KOREAN ACADEMY OF J K A P D
PEDIATRIC DENTISTRY

et
AP AHO| St T X0 M BZAL Sl BE AL ATt
=]
A gl
LA - SFMD - Zodsk? - AHF
I A|CHET A|ThTHt AOKK| TS AL
*GIMCHSt @ K| Ttcyst PS4
HEA0 = ofe} t4tx] WEHte] deto] Uehh= et AAke] ehEd Fxo|th E5

Aot Ashe fE A7} Adotd7tA] AWt JElE HoJE 4~ Q. o] A= 2§ AHF
E] §5#Y(CBCT) BAS 53l 2oPg Ao st} Allcht] 9 A2 thtz]ol| A HZ4
o W HEA0L Adte] WA RILE XAk S HH 2 & s3It A= 20043 FE
2020971A] AAM|chef . x|y Aofx| kS HHESE S Ao A 417982 e ®
293t CBCT ¥42 tide =2 43353t dS54aste] Hdg2 29.1% 2 H1E
Aag dE5actol slidohs FS5aet 2% FHES F 7.9%3Uch AS54%= F54
O 2 YEp= Aol AL o] A= dEAete] Hlko| sl 7Py E E& 37|15 At
goto] AJYst ZZA QI AFtolm, CBCTE ©]&3t & x0] A7t =gt =49} At
S Xz 2 Ao] yg]1x} 5itt. [J Korean Acad Pediatr Dent 2022;49(3):253-263]

Fapnbs el 2022 38 159

HuZL+HEY 20224 58 8

e by ELET 20224 5€ 19¢

© 2022 CiotAO0HX| 2Hete|
© 0] 22 32|00|E|E HH= F2|0f
MEXEA-H[SE] 4.0 k=

2fo[ A0 w2t 0|83t 4+ ASLICH

A

DANK HPZE
(03722) HEEHA HUh27 QX2 50-1 AM|cishm X Tpojsr 2ofx|hakmal
Tel: 02-2228-3175 / Fax: 02-392-7420 / E-mail: CHOIHJSS@yuhS.aC

https://doi.org/10.5933/JKAPD.2022.49.3.253 263



