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ABSTRACT
Introduction: The morphometric measurements of the hard palate is very much essential while performing
orthognathic surgeries, cleft palate surgery, for preoperative evaluation of patients with
uvulopalatopharyngoplasty, Naso pharyngoscopy and nasogastric intubation. The precise knowledge on the
location of greater palatine foramen is essential to block he maxillary nerve in pterygopalatine fossa for various
diagnostic and therapeutic purposes. Thus the study was conducted on the morphometric analysis of the hard
palate and greater palatine foramen.
Materials and Methods: The study sample was consisting of 58 adult South Indian skulls. The length and width
of hard palate were measured by using digital vernier calipers. The Palatine index, palatine size was calculated
from the length and width. The distance from the center of the greater palatine foramen to the mid sagittal plane
and the distance from the center of the greater palatine foramen to posterior border of the hard palate was also
measured and recorded.
Results: The average length and width of the hard palate was 49.87 ± 3.54mm 34.42 ± 2.09mm respectively. In the
present study, 95% of the palates were leptostaphyline type and only 5% were mesostaphyline type. The average
distance between the center of greater palatine foramen to the mid saggital plane was 14.78 ± 1.08mm and 14.75
± 1.03mm respectively on the right and left sides. There was no statistically significant difference between the
right and the left sides.
Conclusion: The precise knowledge on the morphometry of hard palate and the location of the greater palatine
foramen would be useful in dental and surgical practices while dealing with oral and maxillofacial region.
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INTRODUCTION

soft palate posteriorly. The bony palate is formed
The palate forms the roof of the mouth and by the palatine processes of the maxillae anteconsisting of bony (Hard) palate anteriorly and riorly and the horizontal plates of the palatine
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bones posteriorly. It is bounded by tooth bearing superior alveolar arch on its anterolaterally.
The intermaxillary suture is present between the
two palatine processes of the maxilla, the
interpalatine suture is present between the two
horizontal plates of palatine bone and the
palatomaxillary suture is present between the
palatine processes of the maxilla and horizontal palate of the palatine bones which together
form the cruciform suture. The greater palatine
foramen is located posterolaterally on either side
of the bony palate which represents the lower
end of the greater palatine canal. It transmits
the greater palatine vessels and nerve from the
pterygopalatine fossa [1].
Morphometry of the palate forms the fundamental basis for the treatment planning of orthodontic conditions such as orthognathic surgeries,
maxillary dental implants, Hemi- maxillectomy,
Le Fort fracture management, cleft palate
surgery and also useful for preoperative evaluation of patients with uvulopalato pharyngoplasty [2,3]. The proper knowledge of the
normal size and structure of this region is needed
while performing some meticulous procedures
such as Naso pharyngoscopy and nasogastric
intubation and also needed for the better
designing of instruments [4].
Several methods are in use to produce regional
anesthesia of the maxillary arch in which the
most commonly described method is that the
needle is inserted into the greater palatine
foramen and injecting the local anesthetic
solution into the pterygopalatine fossa where
the trunk of the maxillary nerve lies [5-7]. By
depositing anesthetic solution in the pterygopalatine fossa the sensations of the maxillary
nerve would be blocked and provides anesthesia of the area distributed by its branches
especially maxillary teeth, the maxillary palate
and gingival tissues of the upper jaw, as well as
the skin of the mid face, nasal cavity, and sinus.
Blocking of maxillary nerve would be preferred
in the diagnosis and treatment of maxillary
trauma, oral and maxillofacial pain syndromes.
The infections in this region may be contraindicated for the simple infiltration of anesthetic
solution into the buccal sulcus, adjacent to the
tooth.8 Thus the present study was carried out
on the morphometry of hard palate and the
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location of the greater palatine foramen which
would be used in dental and surgical practices.
MATERIALS AND METHODS
The study sample was consisting of 58 adult
South Indian skulls. All the skulls were looked
for any damage or pathology of the hard palate
and those skulls were excluded from the study.
The length and width of hard palate were
measured by using digital vernier calipers. The
length of the hard palate was measured from
the Orale to the Staphylion (Figure 1). The orale
is the point located between the two medial
maxillary incisors on the median plane.
Staphylion is the point on the posterior nasal
spine where a straight line joining the deepest
notches of the posterior margin of the palate
which cuts the midsagittal plane). The width of
the palate was measured from the inner
borders of the sockets of upper second molars
to the endomolaria (Figure 2).
Fig. 1: The black line showing the length of the hard
palate.

Fig. 2: The blue line showing the width of the hard palate.
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Palatine index: The Palatine index (PI) was
calculated by Palatine width/ Palatine length
X100. The PI was classified according to the
Hassanali and Mwaniki method. The PI is the
ratio of the palatine width to the palatine length
expressed as a percentage. Based on the PI the
palates were classified as leptostaphyline,
mesosta-phyline and brachystaphyline.
Leptostaphyline is the narrow palate where the
PI range was 79% or less. Mesostaphyline is the
intermediate type where the PI range was
80–84.9%, and Brachystaphyline is the wider
palate where the PI range was 85% or more.9
Palatine size: The Palatine size was calculated
by palatine length X palatine width / 100.
Greater palatine foramen: The distance from the
center of the greater palatine foramen to the
mid sagittal plane was measured and recorded
(Figure 3).
Fig. 3: The red line showing the distance between the
mid sagittal plane and the center of the greater palatine
foramen.

RESULTS
The length of the hard palate was ranging from
42.83 to 57.26mm with an average length of
49.87 ± 3.54mm. The width of the hard palate
was ranging from 29.62 to 39.03mm with an
average width of 34.42 ± 2.09mm. The Palatine
index was ranging from 63.40 to 80.00 with an
average index of 69.88 ± 3.76 and the Palatine
size was ranging between 12.68 and 21.32 with
an average of 17.15 ± 2.04. In the present study,
95% of the palates were leptostaphyline type
and only 5% were mesostaphyline type.
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The distance between the center of greater palatine foramen to the mid sagittal plane was
ranging from 12.72mm to 16.58mm on its right
side and 13.23mm to16.77mm on its left side.
The average distance between the center of
greater palatine foramen to the mid sagittal
plane was 14.78 ± 1.08mm on right side and
14.75 ± 1.03mm on the left side. There was no
statistically significant difference between the
right and the left sides.
DISCUSSION
Morphometric parameters measured and
analyzed in the present study is very important
to determine the race of human skull and also
useful for surgical repair of cleft palate, for
maxillary nerve block for the maxillo-facial
surgeries and for orthodontic procedures [10].
The previous studies reported that the hard
palate was narrow in mouth breathing children
when compared to nose breathing children. An
increase in the hard palate depth in the canine
teeth was also observed in habitual mouthbreathing children. Thus quantitative assessment of dimensions of hard palate would help
in diagnosis of morphological changes in hard
palate [11].
Majority of the palates were of leptostaphyline
type (Narrow palate) which was coinciding with
Erli Sarilita et al., where they found it in 84%
skulls. Vasudha Kulkarni et al., found
Brachystaphylin type (Broad palate) in 86.9%
skulls. The average length of the palate was
49.87 ± 3.54 mm and the width was 34.42 ±
2.09mm which was similar to the study by Erli
Sarilita et al., where they have found it as 52.2
± 3.2 mm and 37.97 ± 3.32 mm respectively.
Vasudha Kulkarni et al., reported the palatal
length and breadth as 40.4mm and 44.2mm
respectively. In the present study the length was
more than the breadth but Vasudha Kulkarni et
al., have reported that the length of the palate
was shorter than the breadth [12,13].
Location of the greater palatine foramen may
vary due to the sutural growth occurring between
the maxilla and palatine bones and also the
anteroposterior dimension of the palate
increases with the eruption of the posterior teeth
[14]. In the present study, the average distance
between the center of greater palatine foramen
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to the mid sagittal plane was 14.78 ± 1.08mm
on right side and 14.75 ± 1.03mm on the left
side which is similar to the other Indian studies
by Saralaya and Nayak where they have found it
as 14.7mm on the both sides [15]. Ajmani reported a distance of 14.7mm on the right and
14.6mm on the left in Indian skulls and of
15.4mm from the sagittal plane in Nigerian skulls
which is little larger than the Indians [16]. Bruno
R Chrcanovic reported 14.68mm on the right
side and 14.44mm on the left side in Brazilian
skulls which were similar to the present study
and also coinciding with another south Indian
study by Antony Sylvan D’Souza where they have
found it as 14.6 ± 1.47mm on the right side and
14.4 ± 1.40mm on the left side [17,18].
CONCLUSION
The quantitative assessment of dimensions of
the hard palate and the location of greater
palatine foramen would help in dental and
maxilla facial surgical practices while dealing
with oral and maxillofacial surgeries and orthodontic procedures.
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