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INTRODUCTION

Frequency of cusp of carabelli in maxillary permanent first
molars and its association with dental caries in patients
visiting Peshawar Dental Hospital, Peshawar.

Sana Arbab', Munawar Aziz Khattak?, Syed Amjad Shah?®

ABSTRACT... Objective: To find out the frequency of cusp of Carabelli and its association with
dental caries in maxillary permanent first molars in both male and female patients of Peshawar.
Study Design: Cross Sectional Study. Setting: OPD of Peshawar Dental Hospital, Peshawar.
Period: July 2016 to December 2016. Material & Methods: A total of 300 patients (125 males
and 175 females) were selected through consecutive sampling technique and the number of
teeth examined was 600 (two teeth per patient). Age group selected for the patients was from 13
to 30 years. Both the genders having fully erupted maxillary permanent first molars on both sides
of the jaw were included in the study and the teeth were examined usinOg mouth mirror while
the presence of caries in Carabelli groove was checked with the help of dental explorer (probe).
Results: Of the total 300 patients, 118 (39.3%) presented the cusp of Carabelli on maxillary
permanent first molars and the number of teeth having the cusp was 192 (32%) out of the total
600 among them. 24.7% of the patients had cusp present on both right and left MPFM while
10.3% of patients had CC present only on right maxillary molars and in 4.3% of patients, it was
located on left molars. Gender differentiation of the cusp did not show a statistically significant
difference (p-value 0.140). The frequency of caries associated with the cusp of Carabelli
groove was found to be 17.7%. Out these patients, 8 males (34.7%) and 15 females (65.2%)
were affected. P value for this distribution was 0.651, which shows no statistically significant
difference between genders for the presence of caries. Conclusion: The cusp of Carabelli is a
common finding on the palatal surface of mesiolingual cusp of maxillary permanent first molars
in a hospital-based population of Peshawar with no statistically significant difference between
males and females. Caries in cusp of Carabelli groove is a common association with the cusp
having no significant difference between genders.
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of maxillary permanent first molars on the

Human teeth may show variations in their
morphology in the form of extra cusps, different
numbers, and configurations of the roots of teeth
and the size and shape of the crowns of teeth.!
Accessory cusps are frequently but not usually
present in teeth.?2 Three most commonly noticed
extra cusps are: Cusp of Carabelli present on
maxillary permanent first molars, Talon cusp
located on incisors and Leong’s tubercle present
on premolars.®

The Cusp of Carabelli is a mini cusp or a tubercle
considered to be located on the palatal surface

mesiopalatal cusp adjacent to the mesiopalatal
line angle. It has got no specific function.* It may
or may not at all be seen on maxillary second or
third permanent molars or deciduous second
maxillary molars.>®” This accessory cusp was
discovered by an Austrian Dentist George Von
Carabelli.z210

Cusp of Carabelli has been noticed to be
expressed in different forms ranging from a
small groove to a well-developed cusp.®'"'2 This
phenomenon was seen in a study conducted in
Khyber Pakhtunkhwa in which the most common
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expression of this cusp was a small tubercle
present in maxillary permanent first molars while
some of the patients possessed a prominent form
of the cusp.*

The exact cause of development of this cusp
is unknown but it is believed to be because of
the involvement of both genetic and exogenous
factors.2'® It is seen in higher percentages in
Europeans (70%-90%) than other races (35%-
45%) which indicate their ethnic variations.?

The cusp of Carabelli is separated from the
main cusp by a groove termed as the cusp of
Carabelli groove. It is more vulnerable to dental
caries because of food impacted in this area.™
The prevalence of caries in Carabelli groove
according to a study carried out in Saudi Arabia
was 23.3%."

The cusp of Carabelli is a common finding in
permanent maxillary first molars as compared to
second and third molars and very little work has
been done involving local subjects to determine
the frequency of cusp of Carabelli & its associated
features. Therefore, it is aimed to collect data
regarding this cusp in a group of local subjects
and to report the frequency of this cusp in both
male and female and to identify its associated
presenting features like caries in Carabelli
groove. Efforts of researchers in this regard will
help the dentists recognize the importance of
accessory cusps and to identify their associated
complications. Early detection of carious lesion
may enable the dental practitioners to use pit
and fissure sealants to prevent further spread of
caries.

The main purpose of the study was to determine
the frequency of cusp of Carabelli in maxillary
first permanent molars in patients visiting the
Oral Diagnosis department of Peshawar Dental
Hospital and caries associated with the cusp of
Carabelli.

MATERIAL & METHODS

This study was approved by the ethical review
committee of Peshawar Medical & Dental College.
Written informed consent was taken from all the

participants who were included in the study.

A cross-sectional study was carried out on
patients visiting the Oral Diagnosis department
of Peshawar Dental Hospital, Peshawar. The
sampling technique used in the study was
Consecutive Sampling. A total of 300 patients
(125 males and 175 females) were recruited
in the current study and the number of teeth
examined was 600 (two teeth per patient). Age
group selected for the patients was from 13 to 30
years. Informed consent was taken from every
patient. Both the genders having fully erupted
maxillary permanent first molars on both sides
of the jaw were included in the study. Exclusion
criteria followed was:
e Patients with one or both missing maxillary
permanent first molars.
e Presence of any congenital dental disease.
e Direct or indirect restoration or presence of
caries-causing gross damage to maxillary
permanent first molars.

The data of the patients were recorded on
specially designed proforma. Each patient
had thorough clinical examination of both the
maxillary permanent first molars was done under
proper illumination using mouth mirror and dental
explorer (probe). The presence of a tubercle or
a cuspule on the mesiopalatal surface near the
mesiopalatal line angle of maxillary permanent
first molars. Apical pressure with the probe was
avoided to reduce any discomfort to the patient.
The dental explorer was inserted in the cusp
of Carabelli groove and was moved laterally
in order to detect caries. Sticking of the probe
indicated a carious lesion (a distinct brown/black
discoloration, non-cavitated, confined to the
groove) and the data were recorded accordingly.
Apical pressure with the probe was avoided to
reduce any discomfort to the patient.

The data was analyzed using computer
programme SPSSversion 20. Descriptive statistics
including mean age and standard deviations as
male to female ratio as well as frequencies and
percentages were computed for the cusp of
Carabelli and its associated features and caries in
the cusp of Carabelli groove and the distribution
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of CC (Cusp of Carabelli) among patients (both
males and females) were computed. Pearson’s
Chi-Square test was used to see the significance
of variation from the mean. For p-value to be
considered significant, its value < 0.05 was set.

RESULTS

A total of 300 patients (N=300) were included in
the current study of which there were 125 males
(41.7%) and 175 females (58.3%) (Figure-1).
The number of teeth examined was 2x300=600
(n=600) as two teeth were examined per patient
accordingtotheinclusioncriteria. Thetotalnumber
of maxillary permanent first molars examined in
males was 250 and in females, the number of
teeth was 350. The age group selected was 13-
30 years with a mean age of 22.46 = 5.1 years of
the total 300 patients, 118 (39.3%) presented the
cusp of Carabelli on MPFM (Maxillary permanent
first molars) and the number of teeth having the
cusp was 192 (32%) out of the total 600. 24.7% of
the patients had cusp present on both right and
left MPFM while 10.3% of patients had CC present
only on right maxillary molars and in 4.3% of
patients, it was located on left molars (Figure-2).
Gender differentiation of the cusp did not show a
statistically significant difference (p-value 0.140).

The frequency of caries associated with the cusp
of Carabelli groove in patients having CC (Cusp
of Carabelli) in MPFM was found to be 17.7% (23
patients) (Table-l). P value for this distribution was
0.651, which shows no statistically significant
difference between genders for the presence of
caries (Table-ll). The presence of caries in the
cusp of Carabelli groove was detected in those
patients who had CC on MPFM (192 in this case).
The results showed that 69 MPFM teeth (34.8%)
had a carious lesion associated with CCG (Cusp
of Carabelli groove). Out of these 69 teeth, the
number of MPFM possessing a carious lesion
in CCG in males was found to be 25 (36.2%)
(Number of MPFM on the right side having caries
in CCG = 13, left MPFM having caries in CCG
= 12), while in females 44 MPFM (63.7%) had a
carious lesion in CCG.

41.67%

58.33%

H male | female

Figure-1. Gender distribution of patients.

24.67%

10?

4.33%

H absent

M left
right
both

Total number of patients having CC = 39.3%

Figure-2. Frequency of cusp of Carabelli on maxillary
first permanent molars.

Caries in CCG in
Patients Having CC

Number of Patients Having
Caries in CCG N (%)

Absent 247 (82.3)
Right 23 (7.7)
Present  Left 14 (4.7)
Both 16 (5.3)
Total 300 (100.0)
Table-l. Dental caries in Cusp of Carabelli Groove in

MPFM.

DISCUSSION

The cusp of Carabelliis a common variation found
in maxillary permanent first molars."2%'® Various
studies have been done on the expression
and frequency of cusp of Carabelli in different
populations. The current study outlines the
frequency of cusp of Carabelli and its association
with dental caries in maxillary permanent first
molars in a local population of Peshawar. Different
studies have reported a wide variation of this
cusp in different races demonstrating its ethnic
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Caries in CCG Absent in

Gender  patients Having CC N (%)

Right N (%)
Male 105 (42.5) 8 (34.7)
Female 142 (57.4) 15 (65.2)
Total 247 (100) 23 (100)

Caries in CCG Present
in Patients Having CC

Total N (%)

Left N (%) Both N (%)

7 (50) 5 (31.2) 125 (41.6)
7 (50) 11 (68.7) 175 (58.3)
14 (100) 16 (100) 300 (100)

Table-ll. Gender-wise distribution of carious lesion in Cusp of Carabelli Groove in MPFM.
P value = 0.651 measured by Pearson’s Chi Square test. df = 3. Total number of patients having caries in CCG;
Males = 20 (37.7%), Females 33 (62.2 %).

The presence of such accessory cusps can
provide some information regarding a population
as their incidence is higher in some populations
than others e.g Caucasians exhibit a higher
frequency of CC than Mongoloids."”

300 subjects (600 teeth) were recruited in the
study in which the number of female was higher
(175) than male (125). The reason for the larger
number of females visiting a dental hospital
maybe because they are more concerned about
their oral health as compared to male.The age
group selected in the study was formed 13 to 30
years. The reason for the selection of this age
group was: (1) all the molars are fully erupted,
(2) tooth anatomy is well preserved, (3) this is the
main age group in which patients frequently visit
the dental hospitals for different dental problems,
(4) with advancing age teeth may undergo
attrition and caries detection becomes difficult in
worn off teeth.

The frequency of cusp of Carabelli in the maxillary
permanent first molars in the subjects visiting
the OPD of Peshawar Dental Hospital was found
to be 39.3% (192 out of 600 teeth), which is in
accordance with the study results of Khan et al
(2011),*according to whom the frequency of cusp
of Carabelli in MPFM was 29.7% in a hospital-
based population of Khyber Pukhtunkhwa (total
sample size of 400 patients). Another study done
in Mardan in 2018 showed that Cusp of Carabelli
was found in 32% of the study population on
maxillary permanent first molars in patients who
visited the out patients department of a teaching
hospital in Mardan. The study recruited 100
patients having an age range of 11-55 years.’
Smitha et al conducted a study on different ethnic
groups residing in Bengaluru including Muslims,

Christians, Hindus and Iranians and reported a
higher frequency of cusp of Carabelli on maxillary
permanent first molars in Iranian population
(58.7%) as compared to Indians (52.7%) with an
overall frequency of 87.6% in the surveyed group
including all the four ethnic groups.® A higher
frequency (96%) of CC in MPFM was found in
Iranian subjects aged between 15-49 years,
visiting the dental clinics of Isfahan City."® The
study results of Dissayanke et al (2004)'¢ revealed
the frequency of CC on MPFM to be 38% which
was consistant with the results of the current study.
The results of this study were in accordance with
those of the current study. Nepalese population
showed a frequency of CC in MPFM to be
68.3%'” while Chinese population displayed a
prevalence rate of 50.4%.'° A frequency of 41.7%
was observed in patients having CC in MPFM
in a study conducted by Saadatullah et al in
2012 on Abha secondary schoolboys aged
between 15-20 years having a sample size of
917 students. A number of researchers included
maxillary permanent second molars and maxillary
deciduous second molars in their studies as well
for the observation of CC but they noticed that the
cusp of Carabelli was more prevalent in maxillary
permanent first molars rather than any other
tooth in the mouth. Shethri in 2011 reported a
frequency of 15% of CC on maxillary permanent
second molars in contrast to 56.2% frequency on
maxillary permanent first molars. Similarly, other
researchers like Khan et al (2011)%, Subedi et
al (2014)"7, and Kamanathan et al (2014)% also
reported a higher frequency of CC on MPFM than
Maxillary permanent second molars or maxillary
deciduous second molars.

The current study emphasizes the importance
of CC in clinical fields of dentistry as well. This
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is shown by the fact that the cusp of Carabelli
groove is an important foci for food stagnation
and thus bacterial action on impacted food in
such groove leads to the formation of a carious
lesion. For the detection of a carious lesion in the
cusp of Carabelli good, the patients were clinically
examined on the dental chair using standard
illumination. The carious lesion was observed
using a mouth mirror and a dental explorer. The
results of the current study showed an overall
frequency of caries in Cusp of Carabelli groove in
patients having CC on MPFM to be 17.6% (Out
of the total number of 600 MPFM teeth, 192 teeth
had CC and out of these 192 MPFM, 69 had caries
in CCQG). Pearson’s Chi-Square test showed no
statistically significant difference between males
and females for the distribution of caries in the
cusp of Carabelli groove as shown by the p-value
of 0.651. Shethri in 2011'® showed the prevalence
of caries in CCG to be 16.8% while Tangade et
al (2011)?', observed the carious lesion in CCG
in 300 patients having an age group of 12-55
years attending the dental camp organized by
Dental Public Health Department and reported a
frequency of 18.1% while The results of both of
these studies are in concordance with those of
the current study. However, both of these studies
did not provide any information regarding the
relationship between the presence of caries and
gender distribution. A study conducted on Indian
children with an age group ranging between
3-4 years showed a susceptibility of cusp of
Carabelli to caries reporting a frequency of 10.5%
revealing the fact that there is an increased risk of
a carious lesion in patients with a positive cusp
expression.?2 The carious lesion was absent in
those patients who did not possess CC on MPFM.
It means the groove provides a foci for cariogenic
bacteria as the cusp renders a physical barrier for
tooth brushing and self-cleansing of the area by
saliva thus imparting an ideal environment for the
carious process to start.

The findings of the present study may be useful
for the dental practitioners to identify the carious
lesion associated with CCG in those subjects
having CC and to seal it using pit and fissure
sealants to prevent further spread of caries.

The limitations of this study include: small sample
size; hospital-based single-centered study; the
results were based only on intra oral examination
of the participants; no radiographs or dental
casts were obtained due to ethical issues; various
forms/expressions of the cusp of Carabelli were
not noted.

CONCLUSION

Within the limitations of this study, following

conclusion can be drawn:

1. The cusp of Carabelli is a common finding in
maxillary permanent first molars in a hospital-
based sample of our local population with
no statistically significant difference between
males and females for the distribution of the
cusp.

2. The incidence of a carious lesion in the cusp
of Carabelli groove is reported to be 17.6%
(69 out of 192 MPFM teeth having CC).

3. There is no statistically significant difference
between males and females for the presence
of caries in the cusp of Carabelli groove.

Copyright© 03 Dec, 2020.
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