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Clinical Study of Pit and Fissure Morphology and its 
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Ab s t r Ac t 
Aim: To study the various types of pit and fissure morphology in young permanent first molars and their relationship with caries prevalence 
arch-wise and quadrant-wise.
Materials and methods: Four hundred young permanent first molars in 100 patients between 8 years and 10 years were examined. Teeth were 
examined using dental caries diagnostic index, decayed missing filled surfaces of permanent first molar (DMFSM1) index per the World Health 
Organization (WHO) guidelines (2013), and pit and fissure morphology index (Symons, 1996).
Results: It was found that intermediate type of fissures was most prevalent followed by shallow type of fissures. Deep fissures had significantly 
more caries than intermediate, and shallow had the least incidence of caries, irrespective of the jaw type and arch side. Also, in general, the left 
side of arch had lesser caries than that in the right side.
Conclusion: It is recommended to seal off the intermediate and deep pits and fissures in children with high risk of caries, and appropriate 
preventive measures should be taken. Tooth morphology can be used as an indicator to identify the children at high risk, especially in settings 
where resources are not adequate.
Keywords: Dental caries, DMFT, Pit and fissure morphology, Sealants, Young permanent first molar.
Journal of South Asian Association of Pediatric Dentistry (2019): 10.5005/jp-journals-10077-3032

In t r o d u c t I o n 
Dental caries in children affects the hard tissues of the tooth, which 
is caused by a combination of multiple factors that include tooth 
morphology, bacteria, etc., and other offending factors including 
diet and genetic predisposition. Unique morphology of pits and 
fissure pattern makes them prone to dental caries in permanent 
dentition. Sealing such tooth surfaces is considered as the most 
cost-effective way. Due to inadequately trained human and capital 
and financial underdevelopment in developing countries, dental 
caries still exist as a major oral health concern.1–3

The first molars remain the most common site for caries 
within a short period after its eruption, which was demonstrated 
by McDonalds4 and it was also concluded that occlusal caries 
are often present on first permanent molars affecting all age-
groups.3,4

Moreover, permanent first molar extractions top the data for 
the rate and incidence of extractions as compared to other teeth.5 
Since the occlusal surface of young permanent first molars is 
susceptible to caries and the caries on these surfaces begin soon 
after the eruption, early sealing is indicated as suggested by Melgar 
et al.6 and supported by various other authors.1–5

Traditionally epidemiologic indices have been proposed 
to evaluate variations in the incidence of new lesions and the 
progression of the existing dental lesions. These indices produce 
more proficient ways of assessing change in the status of decay and 
the degree of improvement can be calculated directly.1,3,6

Pit and fissure sealants have been found out to be highly 
effective at decay prevention, with reduction in the development 
and progression of caries by greater than 50%. The pathbreaking 
research by Lussi7 clearly demonstrates that sealants can be used 

therapeutically over noncavitated carious lesions. So whenever in 
dilemma about occlusal caries diagnosis, if in doubt, seal’ should 
be followed as the ‘management strategy.8

It is a well-established fact9 that the enamel lining of the 
recently erupted teeth is porous with abundant organic and cellular 
debris in fissures. Conceptually, the fissure sealants could be locked 
into this porous zone of the enamel bordering the fissures as it offers 
a three-dimensional honeycombed structure. For the effective use 
of fissure sealant, any procedure whatsoever it is must be carried 
out at the earliest possible time after eruption.2,3,5,7–10

According to Nango’s classification based on the morphology 
of pits and fissures, five major types of occlusal pits and fissures 
are described as U, V, I, IK, and Y. Salman11 conducted a study to 
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understand the occurrence pattern of the different types of occlusal 
fissure morphology. He found that V and IK have the maximum 
percentage, and the percentage was poor for I-type fissure. He 
concluded that V and U shapes (shallow fissures) have less severity 
of dental caries, and this finding was in accordance with that of 
Nagano.12

Ideally, it is recommended to apply sealants immediately after 
tooth eruption to achieve complete obliteration of the fissures. It 
might appear as an alluring concept, and newer clinicians might 
adopt it too; however, no historical information is available in 
literature regarding this.3,5,7,9

Thus, this study aims to understand the anatomical features 
of pits and fissures in posterior teeth, so that timely intervention 
of sealing of retentive fissures can reduce the occurrence of dental 
decay in permanent teeth. However, we planned a study to evaluate 
the relationship of depth of pits and fissures and occurrence of 
caries as per pit and fissure morphology index and dental caries 
diagnostic index and also to assess the pit and fissure morphology 
of permanent first molars in the investigated sample based on 
Symon’s classification which is the most acceptable and reliable. This 
method is considered to be the most cost-effective and valuable 
predictor of caries incidence.

MAt e r I A l s A n d  Me t h o d s 
Sample Size
Prior sample size was calculated using G power software (version 
3.0).

A sample size of 95 was calculated for Chi-square test, an effect 
size of 3.2, an α error probability as 5%, power 80%, and degree of 
freedom as 2. This was rounded off to 100.

PA r t I c I PA n ts 
Parents of the children were fully explained about the study both 
verbally and through patient information sheet, and written 
informed consent was obtained.

et h I c A l  co n s I d e r At I o n s 
Institutional Ethical Clearance was obtained prior to carrying out 
the study (Letter No. SRCDSR/ACAD/2019/9756).

Inclusion Criteria

• Patients with all four young permanent first molars fully erupted.
• Children with good general health.
• Children with chronological age of 8–10 years.
• Ready to comply with the study protocol.

Exclusion Criteria

• Children with long-standing systemic illness and/or on 
medications for long duration.

• Partially erupted permanent first molars.
• Teeth with pit and fissure sealants.
• Teeth with any developmental anomalies.

Data Collection
Four hundred young permanent first molars in 100 patients 
between 8 years and 10 years and who had all the four permanent 
molars erupted were screened in the institution and pit and 

fissure morphology were examined and recorded (Table 1). 
Young permanent first molars were examined using dental caries 
diagnostic index, DMFSM1 index per WHO guidelines (2013),13 and 
pit and fissure morphology index (Symons 1996).14

cA l I b r At I o n o f  exA M I n e r 
The primary investigator was trained and calibrated for detection 
of dental caries and detection of pit type and fissure morphology 
by a senior faculty who was quite experienced in conducting such 
epidemiological studies. Interexaminer consistency in diagnosing 
dental caries was assessed using κ  statistics. The κ  coefficient for 
dental caries was calculated as 0.91; and for shallow, intermediate, 
and deep fissures it was 0.96, 0.93, and 0.89, respectively.

Dental Examination
Cotton rolls were used to dry the teeth and fiber-optic light and a 
mouth mirror were used as illumination methods. Two separate and 
calibrated examiners diagnosed dental caries and pit and fissure 
morphology of first molar.

For plaque removal and examination of surfaces, dental probe 
was used. No radiographs were taken. The recording was done by 
two trained chairside assistants.

Statistical Analysis
The data were collected and entered in the Excel sheet using 
Microsoft Excel Software and was transferred to Statistical Package 
for Social Sciences version 21 (IBM Inc.) for analysis. Data were 
subjected to descriptive statistics for calculation of mean, standard 
deviation, absolute, and relative frequencies. Chi-square test was 
used to compare the categorical variables. A level of significance 
was set at 0.05.

re s u lts 
Four hundred young permanent first molars in 100 patients aged 
between 8 years and 10 years and who had all the four permanent 
molars erupted were screened, and the pit and fissure morphology 
were examined and recorded.

Pit and fissure morphology and caries prevalence were visually 
examined and compared by two independent examiners (Table 2).

Intermediate fissures were more prevalent (50%) followed by 
shallow (38%) and then deep fissures (12%), and the dental caries 
were more in deep fissures followed by intermediate and then 
shallow fissures (Table 3).

It was also found that the left side of the arch has lesser 
prevalence of caries than the right side of the arch. Also young 

Table 1: Types of pits and fissures (Symons 1996)

Category Description
Shallow Cuspal inclines meet at a wide angle. The 

base of the fissure is visible. No visible 
clefting between the cuspal inclines

Intermediate Cuspal inclines meet at an angle narrower 
than the designated shallow fissures. The 
base of the fissure is usually visible. Clefts 
are visible at a uniform width of the fissure

Deep Cuspal inclines meet at a narrow angle. 
The base of the fissure is not visible. Slit-
like clefting is visible between the cuspal 
inclines
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maxillary permanent first molar with deep fissure is more prone 
to caries than mandibular first molar with deep fissure (Table 4).

Further it was observed that caries were more prevalent in 
deep fissures followed by intermediate and then shallow fissures, 
irrespective of the type of tooth, and the difference was statistically 
significant (p value < 0.0001, S) (Figs 1 and 2).

dI s c u s s I o n 
Young children have pits and fissures susceptible to decay. 
According to Ripa et al.,15 enamel in pit and fissures is not able 
to compensate for plaque accumulation, accordingly protection 
against caries is less compared to smooth surface caries, confirming 
the complex morphology of such teeth. Rapid occurrence of dental 
decay in pit and fissures majorly owes to the fact of proximity of 
fissure depth to dentino-enamel junction (DEJ) and the dentin 
underneath that is highly prone to caries.1,2,5–7

Many prospective trials have been undertaken to examine 
the effect of sealing over caries, using clinical, radiographic, and 
bacterial sampling methods.7,8 Most of these studies suggest that 
caries progression is either slowed down or even arrested under the 
effect of sealants.5–8,10 Quaglio et al.16 in his study established the 
association between clinical parameters and active carious lesions 
in first permanent molars.

Going et al.17 monitored sealed carious lesions in a 5-year study, 
which included bacterial sampling, and reported 89% reversal from 
caries to noncarious, with no effect in all control (nonsealed) sites. 
Also, 9-year long study was undertaken to study the composite 
and sealant over caries, by radiographic and clinical analyses and 
showed caries are arrested in 63 of 75 teeth.2

In the study of the contents of fissures to examine their microbial 
colonization, it was postulated that upper portions contained 
remarkable number of cocci and bacilli, while as mineralization 
was seen in the bottom of the fissure along with an amorphous 
mass with few bacteria. These contents of pit and fissures can be 
significant in the prevention of caries because sealants are used 
shortly after eruption of teeth.18

The present study was conducted to find the relationship of 
depth of pits and fissures and occurrence of caries in 8–10-year-old 
children. Permanent molars are very good and reliable indicators of 
oral health status of a child because of its unique anatomical status 
and susceptibility to caries.1

Position of permanent molars influence the vertical maxilla and 
the mandible distance, along with occlusion, and esthetics also 
bearing the maximum occlusal load in the oral cavity (Vehkalahti 
et al.).19

Table 3: Prevalence of dental caries according to the type of fissures in young permanent first molars (16, 26, 36, and 46)

Type I shallow Type II intermediate Type III deep

Tooth n Carious (%) n Carious (%) n Carious (%) Total, carious, p value, t
16 (total n = 100) 45 6 (13) 43 17 (39) 12 12 (100) 35, (35%), <0.001, S
26 (total n = 100) 34 3 (8.8) 57 14 (24.6) 9 9 (100) 26, (26%), <0.001, S
36 (total n = 100) 29 3 (10.3) 59 17 (28.8) 12 6 (50) 26, (26%), <0.023, S
46 (total n = 100) 43 5 (11.6) 42 18 (42.9) 15 6 (40) 29, (29%), <0.004, S
Total (n = 400) 151 201 48
Type of fissure 38% 50% 12%

Table 2: Overall prevalence of dental caries in three types of fissures 
(shallow, intermediate, and deep) in young permanent first molars

Tooth
Shallow fissures 
(%)

Intermediate 
fissures (%) Deep fissures (%)

16 13.3 39.5 100.00
26 8.8 24.6 100
36 10.3 28.8 50
46 11.6 42.9 40
Overall 11.26 32.8 68.75

Fig. 2: Overall relationship of pit and fissure morphology with the 
prevalence of dental caries

Fig. 1: Prevalence of dental caries according to the type of fissures in 
young permanent first molars (16, 26, 36, 46)
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In our study, it was also found that intermediate fissures 
were more prevalent followed by shallow and then deep fissures.  
Similar results were reported in the study conducted by Cho and 
Kim20 in 1989.

In our study, it was found that deep fissures are more prone to 
caries followed by intermediate fissures but shallow fissures have 
the least caries (Figs 3 to 5). Similar results were found by Gillins 
and Bunoucore21 in which they found that deep invaginations 
may sometimes even progress up to the DEJ but with unexposed 
dentin. The V/U-shaped fissures (shallow fissures) have been found 
to be self-cleansing and resistant to caries (Sánchez-Pérez et al.).22 
Also, the complex branch pattern of I/K-type fissures has the 
deepest fissure morphology, making them the most susceptible 
caries.12

Also, it was found that the left side of the arch has lesser 
occurrence of caries than the right side of the arch; the possible 
explanation for this might be as most people are right-handed 
and tend to clean opposite arch more. Pita et al. confirmed that 

toothbrushing has a more positive effect on oral health compared 
to that of a correct diet. They also found that prevalence of caries 
was lesser in children brushing their teeth multiple times in a day 
compared to those never brushing. It was also seen that the young 
maxillary first molar with deep fissures is more prone to caries 
compared to young mandibular first molars, whereas the advantage 
of self-cleansing gravity-supported jaw is nullified by retention of 
food in deep fissures (Farooqi et al.).23

Because of the numerous pits of different lengths and line 
angles, the morphology of occlusal surfaces of molars becomes 
variable and unique in different cases as demonstrated by Juhl.24 
Fejerskov25 suggested that dental caries is highly preventable by 
proper and timely preventive measures.

Appropriate preventive measures for deep pit and fissures 
should be instituted and sealants should be used for patients with 
high risk of caries. However, the morphology of teeth can be used 
as an effective indicator to identify young patients at high risk of 
caries, particularly in restricted settings.

Table 4: Overall relationship of pit and fissure morphology with the prevalence of dental caries

Caries

Absent Present Total
Type of fissure Shallow n 134 17 151

% 88.7 11.3 100.0 
Intermediate n 135 66 201

% 67.2 32.8 100.0
Deep n 15 33 48

% 31.3 68.8 100.0
Total n 284 116 400

% 71.0 29.0 100.0
p value <0.0001, S

S, significant

Figs 3A to D: Shallow fissures of maxillary first permanent molar: (A) Without caries; (B) With caries. Shallow fissures of mandibular first permanent 
molar: (C) Without caries; (D) With caries

Figs 4A to D: Intermediate fissures of maxillary first permanent molar: (A) Without caries; (B) With caries. Intermediate fissures of mandibular first 
permanent molar: (C) Without caries; (D) With caries
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co n c lu s I o n 
• Prevalence of caries increases with increase in complexity and 

depth of fissure pattern, i.e., deep > intermediate > shallow, 
but the difference was not significant in deep and intermediate 
types of fissure.

• Also, occurrence of caries in first molars is more related to past 
caries experience.

• Proper case history should be recorded and any positive history 
about susceptibility of caries should be acted upon, by using 
sealants.

• Caries is a multifactorial disease. Sealing deep and intermediate 
fissures may help to make caries susceptible to tooth surface 
that is less prone to caries.

• The primary dental healthcare provider should be aware of the 
significance of pit and fissure morphology and should be able 
to adopt the appropriate preventive strategies for the young 
patients.

• Dental health screening and checkup camps can be instrumental 
in identifying the children with high risk of caries on the basis 
of fissure morphology.
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