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Parastyle in Primary Molars: A Rare Case Series
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A b s t r ac t
Human teeth manifest high degree of diversity in both primary and permanent dentition. Paramolar tubercle (parastyle) is one of the rare
morphological variations particularly if present in primary dentition with a prevalence ranging from 0.3–1.5%.1 These deviations are thought to
be the remnants of buccal cingulum in lower primates. Morphological aberrations of such kind give an insight to development and evolution of
dentition. However, these can also predispose to a variety of clinical problems. A complete understanding of dental anatomy and its variations
is therefore imperative for successful completion of dental procedures. These aberrations also hold a great importance in forensic field such as
in the identification of criminals or victims during mass causalities. This case series presents a rare finding of occurrence of paramolar tubercles
in primary molars in four North Indian children and presence of a similar parastyle in one of the siblings. This paper is an attempt to educate
the clinicians towards the existence of such a trait and its clinical significance so that it can be studied in larger numbers.
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Introduction
Human teeth exhibit a large number of morphological variations
both in primary and permanent dentition. These variations could
be in the crown in the form of anomalous cusps or number of roots.
Over more than hundred morphological dental traits have been
observed in human dentition. Of all these non-metric dental traits
that have been studied as an ethnic marker of the population are
the ones mainly placed on the incisor crown and molars of both
the dentition; the most common of these being the parastyle and
protostyle.2-4
Presence of an accessory cusp on the buccal surface of the
mesiobuccal cusp of maxillary molars is referred to as parastyle,
paramolar cusp or a paramolar tubercle. The etiology of occurrence
of the additional cusp formation or deviated morphology is
multifactorial and is probably a result of overactivity of the dental
lamina.5 According to the tritubercular theory, an enamel collar
circumscribes at the level of gingival third in crowns of the teeth
that leads to the formation of cingulate in anterior teeth, protostylid
or tubercles on lower molars and parastylid on upper molars.6 Bolk
was the first one to describe these anatomical deviations7 and
were referred to as protostylid and parastylid in the paleontologic
nomenclature by Dahlberg in 1945.8 Paramolar tubercle is relatively
a rare entity specifically in primary dentition and there are few
studies available on its prevalence. In one of the studies, Kustaloug
reported their prevalence being relatively lower in maxillary first
molars (0–0.1%) followed by (0.4–2.8%) in second and (0–4.7%) in
third molars and predisposition to bilateral occurrence in deciduous
dentition and unilateral occurrence in permanent dentition.1,9,11,12
He further noted higher incidence in South-western Indians as
compared to other populations like North-western Indians, Negros,
Whites, Melanesians, Filipinos, Hawaiians, Kish and Peruvians.9
Turner and Katich classified paramolar tubercle for permanent
molars into six types based on its appearance (Table 1).10 Scriven
et al. described the frequency of occurrence of paramolar tubercles
as 0.3–1.5% and also observed the degree of expression of the
trait in six different ethnic groups and twin pairs.1 Nagaveni et al.
reported more than eight cases of paramolars tubercles in the
maxillary primary first molars in Indian patients and proposed a
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new classification system for better grading of paramolar tubercles
specifically for primary molars based on the classification given
by Turner and Katich (Table 2).13 Kazak et al. used cone-beam
computed tomography (CBCT) for the evaluation of paramolar
tubercle in permanent molars in turkish population and found
the existence of independent root canals in paramolar tubercles.13
These morphological variations and complex internal anatomy in
parastyle make it pernitent for the clinicians to be aware of such
uncommon deviations. The present case series aims to report the
presence of parastyle in deciduous molars in four North Indian
children and its occurrence in one of the siblings.

Case 1
A six-year-old North Indian girl reported with her elder sibling for
routine dental checkup to the Department of Pediatric Dentistry.
Her medical and dental histories were non-significant and there
was no sign of any systemic disease or syndrome. There was no
reported history of orofacial trauma. Extraoral examination revealed
no abnormalities. Intra oral examination revealed mixed dentition
with no softtissue abnormalities. There were mild stains present
and no evidence of caries except a restoration in 53. Morphological
alterations were found to be present bilaterally on mesiobuccal
cusps in maxillary primary first molars. The primary right maxillary
first molar (54) showed a cusp-like projection which was conical in
shape with its base near the gingival margin and its apex pointing
occlusally, the cusp was separated by a deep developmental groove.
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Mesiodistally, it was centered on the mesiobuccal cusp and 2 mm
short of the cusp tip cervico-occlusally. There was no evidence of
caries. The left maxillary first molar (64) presented with a bulge
that was smooth and blended into the buccal surface with respect
to the mesiobuccal cusp (Fig. 1). Based on the clinical appearance
and classification given by Nagaveni et al. for paramolar tubercles a
diagnosis of type-4 paramolar tubercle was made for the projection
on right maxillary first primary molar and type-1 paramolar tubercle
for left maxillary first primary molar (Fig. 2). The fissure sealant was
placed on paramolar tubercle on right first maxillary molar. The
paramolar in 64 blended well into the buccal surface and in the
absence of any fissure associated with tubercle, no treatment was
done for 64. Oral hygiene instructions were given and was advised
regular follow up.

Intraoral examination revealed mixed dentition, mild stains and
class II restoration in 55. Primary maxillary left first molar (64)
presented with a similar parastyle on the paracone cusp. It was
conical in shape with its base below the gingival margin and its
apex oriented occlusally and the cusp was separated by a deep
developmental groove. It was located in the centre of paracone
cusp and 3 mm short of the tip of the mesiobuccal cusp. As per scale
given by Nagaveni et al. it was graded as type-4 paramolar tubercle
(Fig. 3). All other teeth revealed no abnormalities. The fissure

Case 2
Routine dental examination of her eight-year-old elder sibling
(Case 1) who reported along also had no contributory dental and
medical history. Extraoral examination revealed no abnormalities.
Table 1: Varied clinical presentation of parastyle/paramolar tubercle
in permanent molars13
Grade
I
II
III
IV
V
VI
VII

Description
Buccal surfaces of cusp 2 and 3 are smooth
A pit is present in or near the buccal groove between
cusps 2 and 3
Small cusp present with attached apex, usually on cusp 2
Medium-sized cusp present with free apex anywhere on
the buccal surface
Large cusp present with free apex anywhere on the buccal surface
Very large cusp present with free apex anywhere on the
buccal surface

Fig. 1: Primary maxillary right second molar with type-4 paramolar cusp

Free peg-shaped crown is present attached to the third
molar root

Table 2: Classification system for grading paramolar tubercle in the
primary molars11
Type

Description

I

Refers to a bulge that is smooth and blending into the
buccal surface with respect to the mesiobuccal cusp and
not demarcated by a groove
Refers to a morphologically well-delineated
prominentbulge that projects from the buccal surface of a
primary molar and extends at least half the distance from
the cemento-enamel junction to the middle third and is not
separated by a well-demarcated groove
Refers to a prominent additional cusp-like structure
extending less than half the distance from the
cementoenamel junction to the occlusal table and stands
away from the buccal surface by a well-demarcated
developmental groove
Refers to a distinct cusp-like structure extending more than
half the distance from the cementoenamel junction to the
occlusal table and stands away from the buccal surface by a
well-demarcated developmental groove

II

III

IV

V

Refers to a prominent additional cusp-like structure
extending from the cervical third and almost reaching the
occlusal table, and stands away from the buccal surface by a
well-demarcated developmental groove

Fig. 2: Primary maxillary left first molar with type-1 paramolar cusp

Fig. 3: Primary maxillary left first molar with type-4 paramolar cusp
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associated with the parastyle was sealed with the fissure sealant
and patient was advised to stay on regular recall appointments.

Case 3
A ten-year-old girl child reported for routine dental examination.
Her medical and dental histories were non-significant and there
was no sign of any systemic disease or syndrome. There was no
reported history of orofacial trauma. Extraoral examination revealed
no abnormalities. Intra oral examination revealed mixed dentition
with no soft-tissue abnormalities.
The primary right maxillary first molar (54) showed a cusp
like projection which was conical in shape with its base near
the gingival margin and its apex pointing occlusally, centered
occluso-gingivally separated by a shallow groove with attached
apex and 3 mm short of mesial marginal ridge on the mesial third
of mesiobuccal cusp (Fig. 4). Based on the clinical appearance
and classification given by Nagaveni et al., diagnosis of
type-3 paramolar tubercle was made. The fissure was sealed with
the fissure sealant, oral hygiene instructions were given and was
advised regular follow-up.

Case 4
An eight-year-old male child reported with the chief complaint
of blackish discoloration in right upper back teeth. His medical
and dental histories were nonsignificant and there was no sign
of any systemic disease or syndrome. There was no reported
history of orofacial trauma. Extraoral examination revealed no
abnormalities. Intraoral examination revealed mixed dentition
with proclined anteriors and no soft-tissue abnormalities.
The primary right maxillary first molar (54) showed a cusp like
projection which was conical in shape with its base near the
gingival margin and its apex pointing occlusally, the cusp was
separated by a deep developmental groove. Mesiodistally, it was
centered in the mesiobuccal cusp and 2 mm short of the cusp tip
cervico-occlusally (Fig. 5). As per scale given by Nagaveni et al., it
was graded as type-3 paramolar tubercle.
There were mild stains present and proximal cavitation
wrt 54. IOPA for 54 showed dentinal caries which was restored
with composite. The fissure was sealed with the fissure sealant
and patient was advised to stay on regular recall appointments.
Appropriate consent was taken from all the parents for the use of
pictures and information in the literature.
Summary of patients with paramolar tubercle:
Case
no.

Associated
Age/sex/Race tooth

Grading

1

6 years/F

54,64

Type 4/Type1

2

8 years/F

64

Type 4

3

10 years/F

54

Type 4

4

8 years/M

54

Type 3
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Discussion
Parastyle/paramolar tubercle or paramolar cusp is a nonmetric
dental trait considered as a cingulum expression presenting on the
buccal surface of paracone cusp of the upper molars and thought
to be representing the remnants of the cingulum of mammals and
lower primates.13
Nonmetric dental traits are rare morphological variations that
provide an insight into genetics, dental evolution and individual’s
forensic identification.14 The presence of similar parastyle in siblings
in the case series further substantiates the hereditary component.
Most lines of evidence (For example, zygosity diagnosis in twins,
familial correlations, population variation) indicate genes are the
major controlling factor in the crown and root trait development.
Trait expression is however is also affected sometimes by the
environmental factors. The dentition shows the properties of a
complex adaptive system and is characterized by bilaterality and
mirror imagery between both sides of the jaw in crown size and
morphological trait expression so bilateral occurrences are found
to be more common.15 The clinical implications of these structures
make it essential to timely diagnose and provide a treatment
plan if required. The anomalous tooth structures increase the
predisposition to localized gingivitis, periodontitis due to increased
plaque accumulation.

Fig. 4: Primary maxillary right first molar with type-3 paramolar cusp

Treatment
provided
Prophylactic
sealing with
sealants for
54
Prophylactic
sealing with
sealants
Prophylactic
sealing with
sealants
Prophylactic
sealing with
sealants

Fig. 5: Primary maxillary right first molar with type-3 parmolar cusp
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Fissure between accessory free cusp tip and tooth surface is
susceptible to dental caries and may result in pulpal involvement,
difficulty in root canal treatment and possibility of failure. In cases
requiring endodontic treatment clinicians should be aware of the
unpredictable complex internal anatomy in these cases. These
structures can interfere during placement of orthodontic bands,
brackets, and cementation of stainless steels crowns.
Frictional keratosis may also result due to impingement from
extra sharp cusps. Hence, prophylactic fissure sealing can prevent
endodontic therapy following carious involvement. If the fissure is
maintainable no treatment is usually required.
Enameloplasty may be considered if they interfere with
cementation of brackets and correct alignment of orthodontic
archwires. Due to abnormal internal configuration of parastyle
such as presence of independent root canal within the paramolar
tubercle or its communication with the main root canal may present
challenges during treatment; detailed examination with modern
diagnostic aids such as CBCT may be utilized before undertaking any
treatment.12 Timely diagnosis, prophylactic sealing along with oral
hygiene maintenance and recall can help prevent complications and
plan the treatment accordingly. In this case series paramolar tubercles
were found in primary dentition in North Indians which has never
been documented in literature; as available studies have shown higher
occurrence in Southwestern Indians making this case series even rarer.

C o n c lu s i o n
Paramolar tubercle is a rare anatomical variation and due to its low
incidence and reporting their occurrence in primary dentition is
often missed. Clinicians should be aware of these aberrations and
their complexities for diagnosis and prevention of complications
arising due to presence of such structures. In the present case series
paramolar with fissures were sealed prophylactically and patients
were made aware of their presence and necessary oral hygiene
instructions to be followed to improve the prognosis of the teeth.
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