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Background:Background:Background:Background:Background: Studies evaluating the mean volumes of nasal cavity and concha
are very rare. Since there is little date on the mentioned topic, we aimed to
carry out the presented study to obtain a volumetric index showing the relation
between the nasal cavity and concha.
Material and methods:Material and methods:Material and methods:Material and methods:Material and methods: The volumes of the nasal cavity and concha were
measured in 30 males and 30 females (18–40 years old) on computed tomo-
graphy images using stereological methods.
Results:Results:Results:Results:Results: The mean volumes of nasal cavity, concha nasalis media, and concha
nasalis inferior were 5.95 ± 0.10 cm3, 0.56 ± 0.22 cm3, and 1.45 ± 0.68 cm3;
7.01 ± 0.18 cm3, 0.67 ± 0.31 cm3 and 1.59 ± 0.98 cm3 in females and males,
respectively. There were statistically significant differences in the volume of the
nasal cavity and concha nasalis media (p < 0.05) between males and females,
except for concha nasalis inferior (p > 0.05).
Conclusions:Conclusions:Conclusions:Conclusions:Conclusions: Our results could provide volumetric indexes for the nasal cavity
and concha, which could help the physician to manage surgical procedures
related to the nasal cavity and concha. (Folia Morphol 2012; 71, 2: 105–108)
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INTRODUCTION
Nasal cavity is the first part of the respiratory

tract. It not only moisturises, cleans and adjusts
the temperature of the air inhaled, but it also serves
the smell function. Thanks to these features, it helps
us to adjust ourselves to the environment. The dy-
namic execution of these functions by the nasal
cavity depends heavily on the structure of the con-
chae adherent to the exterior wall of the cavity. Con-
chae have a dynamic structure. This enables them
to adjust the flow rate and volume of the air in-
haled. Conchae increase the surface area that the
air comes into contact with to achieve this func-
tion. The middle and inferior nasal conchae are
important points in the exterior nasal wall. The

former forms the medial wall of the ethmoid cham-
bers. This area is of crucial importance for endo-
scopic sinus surgery. Clinicians have encountered
numerous variations of the medial concha. How-
ever, previous studies conducted on medial con-
chae focused on size and structure [9].

Nasal obstruction is known to be a common com-
plaint of people with a long history, and studies have
been conducted to determine an ideal treatment.
Potential complications of the treatment techniques
applied are still on the agenda [12].

Hypertrophy of inferior nasal concha is one
of the causes of nasal air passage obstruction.
The most common causes for hypertrophy include
long-term septal deviation and allergy and nasal
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mucosal diseases such as vasomotor rhinitis [5].
Age-related changes of nasal cavity structure
should be determined before planning medical
or surgical treatment modalities. These changes
probably lead medical professionals to choose
different options when managing their patients’
symptoms or diseases [6]. Although many re-
searchers have studied the anatomy of the la-
teral nasal wall “to resolve the problem of pa-
tients with nasal air passage obstruction”, we
could not find any study specifically addressing
the volume of the nasal cavity, middle nasal con-
cha, and inferior nasal concha [7, 8, 13, 14].

The volumes of the mentioned structures can
be calculated with cross sectional tomography
images by using the stereological method (SM).
There is no published study about calculating
the volumes of the nasal cavity and conchae
using computed tomography (CT) images and
SM. In this study, we aimed to calculate the
nasal cavity and conchae volumes using CT ima-
ges and SM.

MATERIAL AND METHODS
This study was conducted on the CT ima-

ges of 60 volunteers (30 male, 30 female). CT
images of nasal cavities and conchae were ob-
tained by coronal cross sections. From vesti-
bulum nasi to choanae, CT images with 3-mm
cross section thickness were used to collect the
volunteers’ image data. The images were print-
ed onto X-ray films, which were placed onto
a negatoscope. Point counting grids (d = 0.25/

/1.25 and d = 0.3/1.5 cm) of 1/4 proportion were ran-
domly allocated onto CT image printouts in order to
calculate the nasal cavity and conchae volumes. First-
ly, the point counting grid was randomly located onto
sections. Then we counted how many points were
found within the region of interest, and we kept
a record of how many points hit each section. Finally,
the results are used to compute the volumes. All the
intersections of the nasal cavity, including the spots
in circles found on the point counting grid, and the
conchae were counted. Afterwards, we counted the
intersections between the spots, whether in circles
or not, and the conchae (Fig. 1). The number of the
spots counted was put in the following formula to
calculate the volume of the nasal cavity and those of
the conchae.

V = t × [((SU)×d)/SL]2 × SP

In this formula, (t) stands for the mean cross sec-
tional thickness, (SU) the length represented by the scale
showing image magnification, (d) the distance between
two spots on the point counting grid, (SL) the length
of the scale on the image measured either by a ruler or
a calliper, and (SP) the total number of spots of the
structure in question on cross sectional surface area.

Superior nasal concha volume estimation is exclud-
ed from this study because it is not possible to distin-
guish it on the cross sectional images. The volumes of
the nasal cavity and inferior and middle nasal conchae
were calculated for the right and left parts separately.
Microsoft Excel® was used for the calculations. The num-
ber of spots and related data were entered and vo-
lumes were automatically calculated.

Figure 1. Magnetic resonance image of the nasal cavity and the conchae shaded with point grid.
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researchers have indicated that hypertrophy of in-
ferior conchae is the cause of the nasal obstruction
in 20% of cases [1].

Many studies have been conducted on the struc-
ture, function, and volume of the nasal cavity [5].
One of the methods recently used in calculating the
volume of the nasal cavity is acoustic rhinometry.
Although acoustic rhinometry is reported to be an

RESULTS
Table 1 represents the mean volumes of the nasal

cavity and the conchae in male and female volun-
teers. The nasal cavities of the males were larger than
those of the females (p < 0.001). The volume of the
middle nasal concha was also larger in males com-
pared with females (p < 0.01). On the other hand,
there was no significant difference between the male
and the female inferior nasal concha volumes (p > 0.05).
Also, there was no significant difference between the
two genders with regard to right and left nasal cav-
ity and the conchae volumes (p > 0.05).

The correlation values of the nasal cavity and
the conchae are given in Figures 2–4. These va-
lues indicate high correlation values between the
nasal cavity and the conchae and the conchae
themselves.

DISCUSSION
Nasal cavity is the entrance point of the respira-

tory system and olfactory tracts. Many clinicians have
been interested in this region’s anatomical structure,
structural changes, mucosal diseases, and other
pathological and physiological changes because of
the great importance in regard of upper and lower
respiratory diseases.

One of the main causes of chronic nasal obstruc-
tion is turbinate (conchae) hypertrophy. The aim
of medical and surgical treatments of turbinate hy-
pertrophy is to decrease the volume of the con-
chae. Medical professionals have applied several
techniques in order to eliminate the nasal obstruc-
tion. The ideal technique is to achieve volumetric
reductions of the conchae volumes without inter-
rupting the normal function [2]. In many studies

Table 1. Mean nasal cavity and conchae volumes in
males and females

Min–Max Mean ± SD

Nasal cavity in females 4.13–8.10 5.95 ± 0.10

Middle nasal concha 0.25–1.03 0.56 ± 0.02
in females

Inferior nasal concha 0.41–2.94 1.45 ± 0.07
in females

Nasal cavity in males 4.10–12.71 7.61 ± 0.18

Middle nasal concha 0.22–1.29 0.67 ± 0.03
in males

Inferior nasal concha 0.59–3.94 1.59 ± 0.09
in males

Figure 3. The relationship between the volume of the nasal cavity
and that of the inferior nasal concha.

Figure 2. The relationship between the volume of the nasal cavity
and that of the middle nasal concha.

Figure 4. The volume of the middle nasal concha and inferior
nasal concha.
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effective method for predicting the volume of the
nasal cavity, it is insufficient for estimating the vo-
lume of the posterior part of the nasal cavity [4, 10].

The Cavalieri method is the one of the modern ste-
reological methods enabling secure and effective eva-
luation of the organs and the volumes of the struc-
tures. In this method, the two-dimensional images
acquired with CT and/or magnetic resonance are used
for three-dimensional volume calculation. The volume
calculation can be made with the software of the CT
(or magnetic resonance) device that is used to acquire
the image. However, in the Cavalieri method, point
grid scales are used to calculate the volumes in rou-
tine image series. Point grid scales can also be helpful
for on-screen studies. This method is an important tool
for prospective and retrospective studies [3, 11].

In this study, we calculated the volumes of the nasal
cavities and each of the conchae with both the CT tech-
nique and the Cavalieri method. According to the data
obtained, there was no significant difference in size
between the right and left parts of the nasal cavity
and the conchae. As expected, the nasal cavity was
larger in men than women. Conversely, there was no
significant difference between the volumes of the mid-
dle nasal concha, which had not been expected.

This study revealed that the volumes of the nasal
cavity and the conchae can be calculated on routine
coronal CT images without any additional costs. The
volume of the studied structure can be calculated in
minutes with point grid scales placed on the printed
images. Moreover, we believe that the data obtained
in this study can help clinicians in the evaluation and
planning of treatment of pathological cases.
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