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Abstract:

Introduction:The palate provides the roof of the oral cavity and floor for the nasal cavity. It consists of both
hard and soft. The hard palate is made up of bones. The palatine process of maxilla and horizontal process of
palatine bone possess greater and lesser palatine foramen. It is an important bone to consider in various
anatomical studies.

Aim: The aim of the present study is to analyse the hard palate by morphometric measurements.

Material and Method:The study was conducted in 30 south indian dry skulls from Saveetha Dental College,
chennai. Distance between incisive foramen to posterior nasal spine. The following parameters were
analyzed. They are the distance between intermaxillary suture (meeting point) to posterior nasal spine, right
palatomaxillary suture to common meeting point of intermaxillary suture, left palatomaxillary suture to
common meeting point of intermaxillary suture, maximum distance of greater palatine foramen and
maximum distance between lesser palatine foramen. The measurements are done by using vernier calipers.
The results were analysed by using the t-test calculator in the graph pad .

Results:The present study observed the mean distance between incisive foramen to posterior nasal spine
was 24.1527 + 4.9736, intermaxillary suture (meeting point) to posterior nasal spine was 10.9506 + 1.7556,
right palatomaxillary suture to common meeting point of intermaxillary suture was 13.5913 £ 2.1110, left
palatomaxillary suture to the common meeting point of intermaxillary suture was 13.1606 * 1.3718,
maximum distance of greater palatine foramen was 29.2813 + 4.1970 and maximum distance of lesser
palatine foramen was 29.7617 £ 3.6126 .

Conclusion:The present study thus concluded that the morphometric analysis is of utmost importance in
various studies such as anatomical, anthropological and clinical studies.

Key word: Hard palate, maxilla, interpalatine suture and cruciate suture.
Introduction

The hard palate is an essential region of the skull formed by the palatine processes of the maxillae and two
horizontal plates of the palatine bones which are linked by a cruciform suture formed at the junction of the
four described bones (1).(2) The hard palate is the roof of the oral cavity and separates this site from the
nasal cavity. It extends posteriorly and medially from the maxillary alveolar ridge to the posterior edge of the
palatine bone, creating a semilunar arch shape (3). The bony structure is formed by the palatine processes of
the maxilla and the horizontal plates of the palatine bones.(4) All of these bones meet at a cruciform (5)
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system of sutures, which includes the median and transverse palatine sutures. It is continuous with the
intermaxillary suture between the upper central incisor teeth.(6)

Typically, The tissues of the face develop from either side and fuse in the midline.(7) This results in
development of the upper lip and the palate, which takes place within the first 30 to 60 days of intrauterine
life (5,8)Vascular supply is provided by the greater palatine artery, which links with the nasopalatine
artery.(9) The veins from the hard palate terminate in the pterygoid venous plexus. (9,10)The hard palate is
innervated by the greater palatine and nasopalatine nerves, two branches of the maxillary division of the
trigeminal nerve, both of which initially the pterygopalatine ganglion.(11) The paired greater palatine arteries
and nerves, along with secretomotor fibres to the salivary glands on the posterior hard palate, enter the oral
cavity via the greater palatine foramen located medial to the third molar. (12)The nasopalatine nerve
descends through the incisive foramen to supply the most anterior parts of the hard palate.(13) The hard
palate is significant especially in production of speech (5,8,14).

The structure of the hard palate differs in adults and children.(15) The morphometric features of the palate
are also of great importance in clinical dental sciences. (15,16)The length and width of the palate have
importance in orthodontic treatment and in the early diagnosis of oral disease.(17) Determination of the
correct central incisor tooth position is necessary for fabricating complete dentures or implantation that will
restore natural speech, aesthetics, and normal function of the mouth (5,8,14,18).

A common birth defect that affects the hard palate is known as a cleft palate.(19) The anomaly occurs during
embryonic development and the palatine shelves of the maxilla do not fuse properly. Leaving a gap in the
hard palate and in severe cases a connection between the oral (19,20)and nasal cavities (21). This study
aimed at investigating the morphology of the hard palate in south indian dry skulls and at generating
normative values regarding the palatal length and width.(22) It also aimed at establishing norms regarding
the size and shape of the sutures and the distance between the greater and lesser foramen in south indian
dry skulls. (22,23)

The sutural system of the hard palate basically comprises premaxillary suture, mid palatal suture,
palatomaxillary suture and inter palatal articulations.(24) The premaxillary suture exists between the
premaxillary bones and the maxilla (25). The mid palatal suture extends from the incisive canal to the
transverse palatine suture posteriorly, which joins the horizontal plates of the palatal bones and the palatal
process of the maxilla. (26)The two horizontal plates of the tha palatine bones are joined by the inter palatal
suture. The median and transverse palatine sutures mark the lines of connection between the bones of the
palate and so their length corresponds to the diameter of the respective bones, which are joined by these
sutures.(27) Morphometrical analysis of the palatal sutures gives information about the anatomical
dependences resulting from the principles of craniofacial development (28).(26,29)

The aim of the study is to present the metrical variation in the length of the palatine sutures and forames
present in the hard palate and to establish the correlation between them. We focused only on analysis of the
mid palatal, transverse palatine suture and the interpalatine sutures as these occur in adults and were
observed in the south indian dry skulls investigated.

Materials and methods

The study was conducted in 30 south indian dry skulls from saveetha dental college, chennai. All the skulls
were normal and edentulous. The skull with palatal defects was excluded. Each skull was measured for the
following by using the digital Vernier Caliper. The results were analysed by using an online t-test calculator
using graph pad at 95% confidence interval.

Distance between incisive foramen to posterior nasal spine.

Distance between intermaxillary suture (meeting point) to posterior nasal spine.

Distance between right palatomaxillary suture to common meeting point of intermaxillary suture.
Distance between left palatomaxillary suture to common meeting point of intermaxillary suture.
Distance between greater palatine foramen

Distance between lesser palatine foramen.

Results
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The present study observed the mean distance between incisive foramen to posterior nasal spine was
24.1527 + 4.9736, intermaxillary suture (meeting point) to posterior nasal spine was 10.9506 + 1.7556, right
palatomaxillary suture to common meeting point of intermaxillary suture was 13.5913 % 2.1110, left
palatomaxillary suture to the common meeting point of intermaxillary suture was 13.1606 + 1.3718,
maximum distance of greater palatine foramen was 29.2813 + 4.1970 and maximum distance of lesser
palatine foramen was 29.7617 t 3.6126 (Table 1) (Figurel-4)

Table. 1- Morphometric measurements of hard palate

S.No Measurement of Hard Palate | Mean Standard deviation (%)
1. Distance between incisive | 24.1527 4.9736

foramen to posterior nasal

spine.
2. Distance between [ 10.9506 1.7556

intermaxillary suture (meeting
point) to posterior nasal
spine.

3. Distance  between right [ 13.5913 2.1110
palatomaxillary suture to
common meeting point of
intermaxillary suture.

4, Between left palatomaxillary | 13.1606 1.3718
suture to common meeting
point of intermaxillary suture

5. Distance between greater|29.2813 4.1970
palatine foramen.

6. Distance  between lesser|29.7617 3.6126
palatine foramen.

§ 15N ¢

_.g_/- <) :
llary suture (meeting point) to left palatomaxillary suture

Fig. 1 median palatomax‘i
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§ <

Fig.4 maximum distance between palatine foramen (both reater and lesser)

The present study were observed that the distance between intermaxillary suture (meeting point) to
posterior nasal spine, right palatomaxillary suture to common meeting point of intermaxillary suture, left
palatomaxillary suture to common meeting point of intermaxillary suture, greater palatine foramen and
distance between lesser palatine foramen (Figure 1-4). The results were noted in Table 1. There was no
significant difference found between right and left palatomaxillary suture to common meeting point of
intermaxillary suture was observed and p value is 0.3526. Similarly there was no significant difference
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observed between maximum distance between greater palatine and lesser palatine foramen and p value is
0.6365.

Discussion

The hard palate is bone which contributes to the roof and floor for the oral and nasal cavity respectively. The
morphometric data of hard data may be helpful in planning for the surgical correction of palatal clefts. This
study aimed at determining normative values regarding the palatal length in the south indian population. In
addition, this is the first study to measure distance between the sutures and foramen present in the hard
palate. The data provided by this study could be of particular value to the clinical practice of dentistry in south
india (28,30). The results from this study might be incorporated into the process of designing and constructing
dentures by prosthodontists for edentulous south indian patients.

Moreover, data of the normal palatal size and size and shape of the sutures and foramen might be relevant
to the practice of oral medicine. For example, our data might be used as a baseline for studies investigating
oral developmental abnormalities in the south indian population. In addition, these data might contribute to
forensic science by providing potential sex determinants that might be utilized in human identification (31).
Though much has been published on geometric morphometric approaches to studying the human skeleton
and the sexual dimorphism of its bones, the palatine bones themselves have received little attention .
Nevertheless, the palatine bones intrigued some researchers who investigated their significance in various
disciplines, including dentistry and developmental biology of the oral and nasal cavities. This foundation of
the potential values of the palate triggered to investigate the morphometric features of the palate (32). The
limitations of the present study is that the sample size is very small and the study will be planned to continue
by using more samples for new findings.

Conclusion

The present study thus concluded that the morphometric analysis of the hard palate may be helpful in various
anatomical studies, anthropometric studies and may also be helpful in surgical aspects.
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