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Abstract 
Aim: The present study was undertaken to evaluate the dimensions (maximal width and length), the size and the 
shape of the piriform aperture (PA) and nasal bone. 
Methods: 70 adult dry skulls of were collected from the Department of Anatomy, Nalanda medical College, 
Patna, Bihar, India for one year. All measurements were taken using digital Vernier caliper accurate up to 0.001 
mm. Nasion and anterior nasal spine was marked. Then nasomaxillary and internasal sutures were traced. 
Results: It is evident from Table 1 that height, upper width and lower width of piriform aperture were greater in 
male as compared to female. This difference was not statistically significant for upper width of piriform aperture 
(p=0.59) and for lower width of piriform aperture (p= 0.75) while the difference in height of piriform aperture 
was statistically significant. (p <0.0001). 
Conclusion: The width of piriform shows an equal average for both sexes. The results obtained in this study 
showed the importance of the morphological knowledge of the piriform aperture. 
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Introduction 

The piriform aperture (PA) is the skeletal aperture 
located in the middle part of the face and limited by 
the frontal processes of the maxillary bones, the 
nasal bones, and the anterior nasal spine, palatal 
process of the maxilla inferiorly. It corresponds to 
the anterior limit of the skeletal nose, and a major 
component of the size of the nose and [1,2] the 
features of the piriform aperture have been reported 
as classic indicator of sexual differentiation. [3] The 
measurements of PA can be an anatomical landmark 
used for ethnic differentiation in human 
identification and provide information for surgical 
procedures and nasal reconstruction in 
otolaryngology. There are many variations in nasal 
bone shape among the different population e.g. the 
nose is much broader with thickened upper nasal 
region in East Asians. It is longer and more 
prominent in Middle Eastern and Southern European 
populations. Most Egyptian skulls are typically 
North African Caucasians. The shape of nose in 
them is broad and lack of a sharp lower border. It is 
therefore necessary that in cases of unidentified 
skeletal remains, the ancestry should be estimated. 
[4] 

The nasal bone and piriform aperture (PA) together 
form the nose. Its morphology varies depending on 

the ethinicity and gender. The two nasal bones 
articulate in the midline to form the internasal 
suture. Superiorly both nasal bone articulate with the 
frontal bone and forms the fronto-nasal suture. 
Nasion is the point of intersection between 
internasal and frontonasal suture. The piriform 
aperture is an anatomical structure formed by 
several bones that are part of the face. It usually has 
a pear-shape appearance, anatomically formed in its 
upper portion by the nasal bone, palatal process of 
the maxilla inferiorly and laterally by the frontal 
process of the maxilla. There is racial and 
geographical difference in the shape of the nose and 
the nasal aperture owing to climatic variation. This 
variation is necessary in order to adapt to the 
physiological and functional need of climate. These 
changes occur with respect to external nasal 
morphology, orientation of nasal bone and piriform 
aperture and in the mucosa lining the internal 
passages. [5] 

The fractures of the facial skeleton involving the 
nasal bone and Piriform aperture are very frequent 
findings. The shape and the size of the nasal bone 
varies in different races, ethnic groups and climates. 
Preoperative evaluation of nasal bone and piriform 
aperture will predict type of nose, soft tissue as well 
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as skeletal changes which will further improve 
surgical outcome. [6] 

The piriform aperture (PA) is the skeletal aperture 
located in the middle part of the face and limited by 
the frontal processes of the maxillary bones, the 
nasal bones, and the anterior nasal spine, palatal 
process of the maxilla inferiorly. It corresponds to 
the anterior limit of the skeletal nose, and a major 
component of the size of the nose and [1,2] the 
features of the piriform aperture have been reported 
as classic indicator of sexual differentiation. [7] 

Most of investigation was done to investigate 
adaptive changes of human nasal morphology in 
living but there are little considerations of external 
bony nasal morphology and piriform aperture. The 
North Indian population has different ethinicity, 
racial changes and exposure to different climate. 
There are very few literatures available till date 
which deals with morphology of nasal bone and 
piriform aperture (PA). From a clinical and surgical 
point of view, it is interesting to perform piriform 
aperture (PA) measurements and shape evaluation, 
with their sexual dimorphism. It would help 
surgeons in surgical modifications of this area for 
best suitable air passage modifications according to 
morphological and functional variations in Indian 
population. 
The present study was undertaken to evaluate the 
dimensions (maximal width and length), the size and 
the shape of the piriform aperture (PA) and nasal 
bone. 

Materials and Methods 

70 adult dry skulls of were collected from the 
Department of Anatomy, Nalanda medical College, 
Patna, Bihar, India for one year. All measurements 
were taken using digital Vernier caliper accurate up 

to 0.001 mm. Nasion and anterior nasal spine was 
marked. Then nasomaxillary and internasal sutures 
were traced. Using landmarks defined by Hwang et 
al [1], measurements of piriform aperture (PA) and 
nasal bone were taken using digital Vernier calipers, 
Maximum height at the midline of (PA), width of 
(PA) at the upper and lower end, nasal bone length, 
nasal bone width and piriform aperture index (PAI) 
. The nasal bones were classified according to their 
shape, using the descriptions of Hwang et al.  [1] 

All data collected were thoroughly screened and 
entered into MS excel spread sheets and analysis 
was carried out. Differences in male and female 
skull were recorded and the mean calculated. The 
calculated mean was analyzed using SPSS statistical 
software. Sex determination of skull is required to 
assess sexual dimorphism. 

So, the sex of skull was determined based on the 
following features. The male skull is more robust 
and the female is more gracile. The female fore head 
is higher, more vertical and more rounded than the 
male, and there is a clear retention of the frontal 
eminences in the female. 

A male skull has thicker and more rounded orbital 
margins, pronounced supra orbital ridges and often 
a well-defined glabella that occupies the midline 
above the root of the nose. The temporal lines are 
more pronounced in the male and the supramastoid 
crest generally extends posterior to the external 
auditory meatus. The sites of muscle attachment on 
the skull are more prominent in male skull especially 
the mastoid process, nuchal and temporal lines when 
compared to that of female skull. [5] On the basis of 
above characteristics the sex distribution was 40 
male and 30 female skulls. 

Results 

Table 1: Showing measurements of the piriform aperture in skulls by sex 
Type of measurements  Sex Sample size Mean ± S.D t P value 
Height of piriform aperture Male 40 36.4 ± 1.8  

9.30 
 
<0.001 Female 30 26.6 ± 1.6 

Upper width of piriform aperture Male 40 16.6 ± 2.6  
0.70 

 
0.59 Female 30 15.5 ± 2.5 

Lower width of piriform aperture Male 40 24.6 ± 1.5  
0.40 

 
0.75 Female 30 24.4 ± 1.3 

 

It is evident from Table 1 that height, upper width 
and lower width of piriform aperture were greater in 
male as compared to female. This difference was not 
statistically significant for upper width of piriform 

aperture (p=0.59) and for lower width of piriform 
aperture (p= 0.75) while the difference in height of 
piriform aperture was statistically significant. (p 
<0.0001). 

 

Table 2: Showing measurements of the nasal bone in skulls by sex 
Type of measurements  Sex Sample size Mean ± S.D t P value 
Height of nasal bone Male 40 16.6 ± 2.4  

0.80 
 
0.44 Female 30 16.4 ± 2.2 

Width of nasal bone Male 40 10.8 ± 1.5  
0.70 

 
0.60 Female 30 10.4 ± 1.7 

Differences in Height and width of nasal bone were not and width of nasal bone were not statistically significant 
among male and female nasal bones. (Table 2) 
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Table 3: Showing shape of piriform aperture 
S. No. Shape of piriform aperture Male Female Total 
1. Long and Narrow 3 2 5 (7.14%) 
2. Triangular 8 4 12 (17.14% 
3. Triangular to oval 20 15 35 (50%) 
4. Tending to Roundness 7 9 16(22.85%) 

 
Shapes of nasal bone were classified as A, B.C,D 
and E as mentioned by Hwang et al. Most common 
shape of nasal bone observed was Type A followed 
by Type B and C. (Table 3) 

Discussion 

Information concerning the nasal bone and pyriform 
aperture is quite important, and preoperative 
evaluation of anatomy will ensure better 
performance and good outcome during surgery. The 
size and the shape of the nasal bones and piriform 
aperture show racial differences, characteristics 
which can be used in anthropologic classification. 

The data pertaining to the nasal bone and piriform 
aperture is important especially, in preoperative 
evaluation of anatomy will ensure better 
performance and good outcome during surgery. The 
size and the shape of the nasal bones and piriform 
aperture showed racial differences these 
characteristics can be used in anthropologic 
classification. It has been noted that nasal bone type 
A (45%) is predominant in North Indian population, 
followed by Type C (20%), Type D and E and least 
Type E Adil Asghar, et al. [8] 

Adult human skulls were used for morphometric 
study of nasal bone and piriform aperture. It is 
evident from Table 1 that height, upper width and 
lower width of piriform aperture were greater in 
male as compared to female. The difference in 
height of piriform aperture was statistically 
significant. (<0.0001).Height of piriform aperture in 
a study by Durga Devi et al [9] on south Indian 
population was 31.2 ±1.3mm in male 27.2 ±1.3 mm 
in female while in a study done by Cantin et al on 
Brazilian dry skull was 50.82 mm in male 47.53mm 
in female. [3] 

In present study PA height was 36.4±1.8 mm in 
males and 26.6±1.6mm in females. In a study done 
by Asghar et al [6] on North Indian the mean Height 
of PA was 29.57±3.28 mm in females and 
31.16±3.58mm in males which corresponds with 
present study. Upper width of piriform aperture was 
15.6 ± 2.4 mm in male 16.6 ± 2.8 mm in female in a 
study conducted by Durga Devi et al on south Indian 
population. [9] 

In present study, upper width of piriform aperture 
was greater in male as compared to female. This 
difference was not statistically significant for upper 
width of piriform aperture (p=0.49). Hwang et al 
reported lower width of PA 25.7±1.7mm in males 
and 25.4±2.1 in females. Durga Devi et al observed 

lower width of PA in male 24.03 ±1.4 mm and 24.4 
± 2.3mm in female. [9] Height of Nasal bone in 
present study is 16.6 ±2.4 mm in male and 16.4±2.2 
in female. (Table 2) Baek et al in a study carried out 
study in Korean population and that height of nasal 
bone was 22 mm in male and 17.3 in females. [11] 

According to Of Odile, the shape of the piriform 
aperture was oval (equivalent to types III and IV) in 
Ashanti, triangular (type II) in Austrians and 
American Indians, and varied from oval to triangular 
in black Americans (type III). [10] It was observed 
that the most common was the type I (pear - 39.1 %) 
and the less common were type III (diamond - 0.0 
%), type II (inverted heart - 1.6 %) and type IV 
(inverted heart - 3.1 %). [12] Maximum width of PA 
in present study is 24.15mm (Male 24.9±1.59mm & 
Female 22.77±1.57mm p=0.0105). Moreddu et al., 
also measured mean PA Width as 24.00 mm (±1.77) 
in females and 25.32 mm (±1.86) in males. Male has 
higher value on Student t-test with p<0.001. [13] 

Conclusion 

The width of piriform shows an equal average for 
both sexes. The results obtained in this study showed 
the importance of the morphological knowledge of 
the piriform aperture. As the skeletal structure of 
human face is influenced by environmental factors 
specific standards of assessment must be drawn and 
applied to particular population under consideration. 
Thus the present study may be useful for 
anthropologist, forensic researchers, otorhinologist 
and plastic surgeons. 
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