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SUMMARY : The objective of this study was to evaluate the relationship between variations of the lateral wall of the nasal
cavity and septal deviation (SD). Coronal and axial paranasal sinus CT images of 115 individuals (65 females, 50 malésyectre re
and the presence of pneumatisation and hypertrophy of the conchae was evaluated. Pneumatisation of the concha was classified as
lamellar concha bullosa (LCB), bulbous concha bullosa (BCB), or extensive concha bullosa (ECB). If bulbous and extengve concha
and hypertrophic conchae were bilateral the side on which it was greatest was accepted as the dominant concha. The relationship
between these variations and nasal septum deviation was also taken into account. Eighty-six (74.8%) of the 115 subje®ts had SD.
these, 20 were not affected by the size of the middle nasal concha (MNC) or inferior nasal concha (INC). Thirty-fourdasésamad
MNC, 20 had dominant INC, and 11 had both dominant MNC and dominant INC, and all of which had SD towards the opposite side. In
one case there was SD towards the side in which the MNC was dominant. Our data indicate that coexistence of pneumatisation or
hypertrophy of the conchae and SD was more common in adults compared to the results of similar studies conducted withea wide ra
of age groups, including children. Thus the presence of SD together with a large concha increases with age. A prospegtii@gstudy
will include infants, will elucidate the relationship between conchae and SD.
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INTRODUCTION

Nasal breathing is the primary mode of air intake foethmoid bone. The INC is a separate bone that extends
humans (Farid & Metwalli, 2010). The nasal airways plafrom the body of the maxilla to the ethmoid crest (Ozcan
an important role in the human respiratory system. Thet al, 2008; Dogriet al, 1999; Uzuret al, 2004; Aydin
filter, heat, and humidify the inspired air and protect the lungg al, 2001). The SNC is the smallest of the three conchae
by capturing particulate matter (Farid & Metwalli; MoghadagSouzaet al, 2006). Occasionally there is a fourth, small
et al, 2011). sized concha above the SNC, which is called the supreme

nasal concha (Ozca al; Dogruet al; Uzunet al; Aydin

The lateral wall of the nasal cavity contains threet al).
projections of variable size called the inferior, middle, and
superior nasal conchae or turbinates. These structures divi- Pneumatisation of the conchae is called concha
de the airway into three major passages. The passafpeosa (CB) and is one of the most common variations of
beneath these conchae are the superior, middle, and infesimonasal anatomy (Hatipogét al, 2005; Ozcaret al;
nasal meatus, respectively (Sowaal, 2006; Zinreichet Paksoyet al, 2008; Kelest al, 2010; Souzat al; Aydin
al., 1988). Normal turbinates are thin, curved bony structure$ al; Al-Qudah, 2008; Sivaskt al, 2002). MNC is the
covered by ciliated respiratory mucosa (Zinredtlal The most frequent site of pneumatisation, whereas the SNC and
superior nasal concha (SNC) and MNC are parts of thNC are less frequent sites of pneumatisation (Hatipeglu
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al.; Paksoyet al; Souzeet al; Yanget al, 2008; Aydinet al.). The nasal septum is easily identified on both axial and
al., 2001; Uyguet al, 2003). Bolgeetal, 1991, classified coronal CT (Laine & Smoker). It is impossible to
the pneumatisation of the MNC based on localisation dgferentiate the pneumatisation and hypertrophy of the INC
follows: LCB is pneumatisation of the vertical lamella, BCBvithout CT (Kantarciet al, 2004; Yanget al; Dogru et
is pneumatisation of the bulbous segment, and ECB as; Aydin et al).
pneumatisation of both the lamellar and bulbous parts.
Besides pneumatisation, the paradoxical middle turbinate, CB and SD are frequently present together and there
accessory or secondary middle turbinate are also relatedst@ relationship between these two issues (Stalkhai,
MNC (Aksunguret al, 1999; El-Shazlet al, 2012). 2004; Keleset al, 2010; Lloyd, 1990; Zinreicht al.,1988;
Bolgeret al; 1991; Uyguret al, 2003; Blaugrund, 1989).
Anatomical variations of the INC are rare (Ayéin The aim of this study was to evaluate the relationship
al.). Pneumatisation of the INC, bifid INC (Ozcahal; between variations of the lateral wall of the nasal cavity,
Aksunguret al,,), and hypertrophy of the osseous and softcusing on pneumatisation and hypertrophy of the MNC
tissue of the INC (Uzumt al), are alterations of this and INC and SD using coronal and axial CT images.
structure.

The nasal septum constitutes the medial wall of tiHdATERIAL AND METHOD
nasal cavity. It lies between the roof and floor of the nasal
cavity, thus, it extends from the cribriform plate superiorly
to the hard palate inferiorly. It is formed by the septal Coronal and axial paranasal sinus CT images from
cartilage anteriorly and the vomer and the perpendiculat5 adult individuals (65 females, 50 males) with sinonasal
plate of the ethmoid bone posteriorly (Ketdsal; Laine complaints were reviewed and the presence of CB and
& Smoker, 1992; Souz al; Lebowitzet al, 2001; Arslan hypertrophy of the MNC and INC and the relation with SD
et al,. 2004). The structures that make up the nasal septware evaluated. All scanning was performed on a Philips
are aligned to form a straight wall (Laine & Smoker). SBrilliance 64 slice Multidetector CT. The imaging parameters
is the displacement of the nasal septum towards the nasale as follows: voltage 120 Kv, current 300 mA, section
passage and may be cartilaginous, osteocartilaginous tlickness, 9 mm.
osseous (Riello & Boasquevisque, 2008; Lebowital;
Kayaliogluet al, 2000). SD can be divided into two types: Pneumatisation of MNC was classified into three
anterior cartilaginous deviation and combined deviatiogroups as described by Bolgaral.,and Hatipogliet al If
involving both the osseous and cartilaginous parts of tipmeumatisation and hypertrophy of conchae were bilateral,
nasal septum (Lebowitet al). In general, the deviated the side in which it was greatest was accepted as the dominant
septum exists congenitally, but it may also be due to @oncha, as stated by Hatipoglu et al. (2005) and Stakian
accident (Moghadast al). Trauma, especially an injury al. (2004). Any bending of the nasal septum detected by
occurring during infancy or childhood, is an importantoronal CT was defined as SD (Stalln&iral).
aetiology of SD (Kelest al; Farid & Metwalli.; Lebowitz
et al; Blaugrund, 1989).

RESULTS

Anatomical variations of the lateral wall of the na-
sal cavity can lead not only to blockage of the nasal passage,
but also to blockage of the ventilation and drainage of the In 76 (66%) individuals, CB was present unilaterally
paranasal sinuses (PNS) (Farid & Metwalli). Anatomicadr bilaterally (Fig. 1). A total of 125 CB (27 unilateral and
variations of the lateral wall of the nasal cavity, such a9 bilateral) were identified. Of these, 50 (40%) were LCB,
Haller cells, Agger nasi cells, a paradoxical middIi@7 (21.6%) were BCB, and 48 (38.4%) were ECB. Thirty-
turbinate, CB, recurrent chronic sinusitis, hypertrophy afne of 115 individuals had larger INC on one side.
conchae, and SD, are amongst the mechanical obstacles
(Keleset al; Farid & Metwalli). Eighty-six of the 115 individuals (74.8%)

participating in the study had SD (Fig. 2). Of these, 21 had

PNS and the lateral wall of the nasal cavity canna&qually sized MNC and INC on both sides, 34 had dominant
be adguately evaluated in direct radiographs. ComputddNC, 20 had dominant INC, and 11 had both dominant
tomography (CT) is the method of choice for the diagnosMNC and dominant INC all of which, with a single
of anatomical variations and diseases of the PNS and nassadeption, had NSD towards the opposite side. In one case
cavity (Hatipogluet al, 2005; Arslaret al; Aksunguret there was SD towards the dominant MNC.
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Fig. 1. Bilateral CBI[() right dominant MNC, SD towards

DISCUSSION

Detailed knowledge of anatomical structures and the
variations of the nasal cavity is important for the diagnosis of
pathologies of this region and for planning surgical interventions
of this site (Ozcaet al; Kantarciet al; El-Shazlyetal.

Anatomical variations of INC are rare (Aydit al). Uzun
et al. reported that the shape and structure of the INC may differ
and classified these differences into four groups. If the INC is
characterized by a thin bony lamella it is of the lamellar type. If
this structure is composed of bulky and compact bone it is of the
compact type. When it consists of both compact and spongy
components it is described as a combined type. If pneumatisation
is present in the INC it is described as a bulbous type (Elzain).
Bulbous-type INC is a very rare condition (Yaegal; Dogruet
al.; Aydin et al). It was first described by Zinreicdt al., as an
anatomical variantin 1988. It may be a symptomatic or coincidental
radiologic finding (Aydinet al., 2001). In the study of Farid &
Metwalli conducted on 67 children aged 10-15 years, hypertrophy
of the INC was found in 33% of the subjects. In our study we did
not recognize any pneumatisation of the INC, and 31 of 115
individuals had larger INC on one side.

left, equally sized INC. A: Coronal CT image, B: Axial CT Lamellar pneumatisation of the MNC is widely accepted as
image. CB: concha bullosa, SD: septum deviation, MN@ variation of normal anatomy. Some researchers suggested

middle nasal concha, INC: inferior nasal concha.

hypertrophy of the MNC and BCB and ECB of the MNC to be risk
factors for PNS diseases since they block the nasal passage and
alter the air and mucus stream (Hatipogfial, 2005; Kele®t al,

2010; Lloyd, 1990; Zinreickt al, 1988; Unluet al.,1994; Bolger

et al; 1991; Blaugrund, 1989). Yangt al (2008) and Farid &
Metwalli (2010) similarly suggested hypertrophy and/or
pneumatisation of INC to be risk factors for PNS diseases, with a
similar mechanism. Farid & Metwalli (2010) reported that

Table I. CB and SD incidences from this and other studies.

Study Age (years) Incidence Incidence
of CB (%)  of SD (%)
Lloyd, 1990 10-78 14
Maru & Gupta, 2001 12-60 422 55,7
Stallman et al., 2004 0-78 44 65
Farid & Metwalli, 2010 10-15 47,8 31,34
Ozcan et al., 2008 13-76 48,1
Keles et al., 2010 18-75 50 51,1
Al1-Qudah, 2008 5-1 51 18
) Sivasli et al., 2002 2 -16 58
Fig. 2. Hypertrophy of right MNCL{) and INC (0) and  Riello & Boasquevisque, Childhood 28,5
SD towards left. A: Coronal CT image, B: Axial CT image. v | dirim & Okur, 2003 4-16 349

CB: concha bullosa, SD: septum deviation, MNC: middle

nasal concha, INC: inferior nasal concha.
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pneumatisation or hypertrophy of conchae and SD may lesiginificantly higher than the incidence of ipsilateral CB.
to an increase in the surface area and may increase nabajuret al, reported that the incidence of CB in SD patients
resistance, causing mouth breathing. Similarly, Lebogtitz was 35%.
al., stated that SD caused nasal obstruction with increased
resistance. Kelest al, reported that 76% of patients with Stallmaret al, reported the incidence of contralateral
nasal obstruction had SD and contralateral CB. SD as 69.5% in patients with unilateral or dominant CB.
Paksoyet al, found that in 60% of cases SD was
Furthermore, Dogruet al, reported that accompanied by CB.
hypertrophied INC may affect the nasolacrimal duct and lead
to epiphora. Laine & Smoker, Yildirim & Okur (2003), and In our study, unilateral pneumatisation and
Kayaliogluet al, stated that severe SD may put pressure drypertrophy of the MNC and INC were accompanied by
the MNC and INC and obstruct the mucus stream, leadii®P. When the pneumatisation was bilateral, a relationship
to aggravated sinusitis, upper respiratory tract infectionsetween the dominant concha and SD was also observed.
and otitis media. However, Stallma al, reported no We observed contralateral pneumatisation or hypertrophy
relationship between CB and sinusitis. of the MNC and INC in 65% of SD cases. In addition, in
these cases the airway between the septum and conchae
SD and CB are the first and second most commowas intact and open. Depending on this finding, we suggest
respectively, anatomical variations of the nose, (Guetiey that SD is not due to the concha pushing the septum, but
al., 1995). Various incidences have been reported (Tablethat SD may predispose the individual to hypertrophy of
Stallmanet al (2004) found that the incidence of SD waghe conchae or CB.
65%. Maru & Gupta (2001) reported that the incidence of
SD was 55.7%, whereas Riello & Boasquevisque (2008)
found it was 28.5%, Yildirim & Okur (2003) 34.9%, FaridCONCLUSION
& Metwalli (2010) 31.34%, and Al-Qudah (2008) 18%. In
the present study the incidence of SD was 74.8%.
In our study, the incidence of hypertrophy or
In the study of Lloyd the pneumatisation frequencpneumatisation of the conchae was higher in individuals with
of MNC was 14%. Maru & Gupta (2001) stated that th&D. This suggests that in adults the co-occurrence of
frequency of pneumatisation of the MNC was 42.2%hypertrophy of the conchae and SD is higher, since we
whereas Stallmagt al, found it was 44%, Farid & Metwalli examined only individuals older than 25 years. It was not
47.8%, Ozcaret al, 48.1%, Kele®t al, 50%, Al-Qudah possible to explain the relationship between the congenital
51%, and Sivaslet al, 58% (Table I). In our study, the and acquired structural diversities of the conchae and SD.
pneumatisation frequency of the MNC was 66%. Our findings cannot be generalised to the whole population
but offer insight into such variations. Furthermore, a
The different evaluation criteria chosen in each gfrospective study from infancy to adulthood would be
the above studies may be the reason for the inconsisthatpful to explain the relationship between the structures of
results regarding the structures of the nasal cavity. Tlige lateral wall of the nasal cavity and the nasal septum.
differences between these studies may also be accounted
for by ethnic and morphological differences of the study

groups. In addition, the differences between the age grog@vmc 0. BARUT. C.- KACAR. D. & IS. M. Evaluacion de
!n ea(?h study may have affected the re.sults. I,n most, epared lateral de la cavidad nasal en relacién con la desviaciéon
investigated groups were composed of children either whollgsta) int. 3. Morphol., 31(2)438-443, 2013.

or in part, but in our study the investigated group comprised

only those older than 25 years. Additionally, the individuals’ El objetivo del estudio fue evaluar la relacién existente
complaints that resulted in their referral to hospital and theatre las variaciones de la pared lateral de la cavidad nasal y la
diagnoses related to those complaints may have been a figsviacion septal. Se revisaron los senos paranasales en imagenes

tor in the inconsistency. In our study, the incidences of S&¢ TC de 115 individuos (65 mujeres, 50 varones) coronales y
and CB were higher than in previous studies axiales y se evaluo en ellas la presencia de neumatizacion e hiper-
' trofia de los conchas nasales. La neumatizacion de la concha fue

d f | d h dclasificada como concha laminar bulosa (CLB), concha bulbosa
CB and SD are frequently reported together an Bllosa (CBB), 0 concha extensa bulosa (ECB). Conchas nasales

relationship has been suggested (Stalletaal; Paksoyet  pyinosa y extensa y conchas hipertréficas eran bilaterales siendo
al.; Keleset al; Lloyd; Uyguret al). In the study of Keles el lado en que esta era mas grande como la concha dominante.
et al, the incidence of contralateral CB in SD patients wammbién se tuvo en consideracion la relacién entre estas variacio-
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nes y la desviacion del tabique nasal. Ochenta y seis (74,8%)Fsid, M.M. & Metwalli, N. Computed tomographic evaluation
los 115 sujetos tenian desviacion septal. De éstos, 20 no se vieronof mouth breathers among paediatric patients.
afectados por el tamafio de la concha nasal media (CNM) o concha Dentomaxillofacial Radiology, 39-10, 2010.

nasal inferior (CNI). Treinta y cuatro de los casos tenia CNM do-

minante, 20 tenian CNI dominante, y 11 tenian tanto CNM donfsuney, A.; Kosar, U.; Karakas, H.M. & Aybers, O. Kronik sinizit
nante y CNI dominante, todos los cuales tenian desviacion septal ve anatomik varyasyonlaKBB ve Bas, Boyun Cerrahisi
hacia el lado opuesto. En un caso hubo desviacion septal hacia elDergisi, 3227-30, 1995.

lado en el que el CNM era dominante. Nuestros datos indican que

la coexistencia de neumatizacién o hipertrofia de conchas nasategdipoglu, H.G.; Cetin, M.A. & Yuksel E. Concha bullosa types:
y la desviacion septal es mas comun en adultos en comparaciontheir relationship with sinusitis, ostiomeatal and frontal
con los resultados de estudios similares realizados con una ampliarecess diseasBiagn. Intervent. Radiol., 1145-149, 2005.
gama de grupos etarios, incluidos los nifios. Asi, la presencia de

desviacion septal, junto con una gran concha aumenta con la ed@ahtarci, M.; Karasen, R.M. & Alper, F. Remarkable anatomic
Un estudio prospectivo, que incluird los bebés, aclarara la relacion variations in paranasal sinus region and their clinical
entre concha nasal y desviacién septal. importanceEuropean J. Radiology, 5896—302, 2004

PALABRAS CLAVE: Cavidad nasal; Concha nasalme- Kayalioglu, G.; Oyar, O. & Govsa, F. Nasal cavity and paranasal
dia; Concha nasal inferior; Desviacion septal. sinus bony variations: a computed tomographic study.
Rhinology, 38108-13, 2000.
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