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Abstract 

Background: There are four paired sinus cavities that arise and pneumatize at different times during 
development. They are the maxillary, sphenoid, frontal, and ethmoid sinuses. The ethmoid sinuses 
are further divided into anterior and posterior sinuses by the basal lamella of the middle turbinate. 
The nasal cavity can be viewed as a box that is open at either end—the pyriform aperture and the 
choana–with a roof, a floor, and two side walls. The center piece of the “box” is the ethmoid 
complex, with which all other sinuses border and are intimately related.Concha Bullosa is 
considered as a common nasal anatomical variation and not referred as a disease. The middle 
concha is frequently affected by CB, in contrast; the superior and inferior conchae are rarely 
affected. The pneumatized middle concha is categorized into three groups based on the location of 
pneumatization site and extension.Several authors have assessed the relationship between 
sinonasal anatomic variants and the incidence of sinusitis. The incidence of Haller cells has been 
reported to vary from 2–45%, and although some reports have found a statistically significant 
relationship between maxillary sinusitis and medium or large Haller cells, it is generally believed that 
the presence of a Haller cell is not related to sinusitis. The incidence of agger nasi cells has been 
reported to vary from 3% to almost 100%, and its presence has been firmly associated with frontal 
sinusitis. The incidence of Onodi cells varies from 3.4–51%. Although not associated with sinusitis, 
its presence does pose an increased incidence of surgical complications. There are two anatomic 
variants, the middle turbinate concha bullosa and nasal septal deviation; however, adequate 
documentation of their anatomy and etiology has not appeared in the literature either to support 
or refute their roles in sinusitis. The incidence of CT findings positive for concha bullosa has varied 
from 14–53%, and the relationship of concha bullosa to paranasal sinus disease continues to be 
debated. 
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Introduction  

Concha bullosa is defined as an aeration of the 
middle turbinate. Concha bullosa may be 
unilateral or bilateral. Less frequently, aeration 
of the superior turbinate may occur, whereas 
aeration of the inferior turbinate is infrequent. A 
concha bullosa in the middle turbinate may 
enlarge to obstruct the middle meatus or the 
infundibulum. The air cavity in a concha bullosa 

is lined with the same epithelium as the rest of 
the nasal cavity; thus, these cells can undergo 
the same inflammatory disorders experienced in 
the paranasal sinuses. Obstruction of the 
drainage of a concha can lead to mucocele 
formation (1). 

The medial portion of the ethmoid bone forms 
the middle concha. Because of its expansion 
within the nasal cavity, anterior-superior 
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stability is supported by the cribriform plate. The 
lamina papyracea is responsible for the posterior 
and lateral stability. The epithelial lining of the 
nasal cavity prolongs to line the cavity of the CB 
so its cells may be attacked by the same 
inflammatory diseases of the paranasal sinuses. 
Moreover, mucocele formation may be the 
result of obstruction of the drainage of a CB (2). 

Larger cells can develop in case of septal 
deviation and cause narrowing of the 
infundibulum ethmoidale. Concha bullosa are 
often asymptomatic and are not thought to have 
any significant role in the pathogenesis of 
chronic rhinosinusitis (3). They may be large 
enough to cause obstruction in the middle 
meatus or the infundibulum. In most cases, a 
concha bullosa curves medially towards the 
nasal septum, but in 26% of patients, the 
convexity is directed laterally, resulting in a 
paradoxical middle turbinate that may obstruct 
and narrow the nasal cavity and middle meatus. 
The three most common patterns of concha 
bullosa include: 

Lamellar. Pneumatization of only the vertical 
lamella of the middle turbinate. This type is 
usually the most commonly occurring. 

• True concha bullosa. This is extensive 
pneumatization of the entire middle turbinate. 

• Bulbous type. Pneumatization of the inferior 
bulbous portion of the middle turbinate. 

Clinical Manifestations  

The middle turbinate concha bullosa is usually 
asymptomatic and detected incidentally during 
endoscopic examination of the nasal cavity or CT 
scan of the paranasal sinuses. If the middle 
turbinate concha bullosa is over pneumatized, it 
can result in nasal obstruction, contact 
headache. It can also cause deviated nasal 
septum and chronic sinusitis which result in 
nasal block, epistaxis and headache. The concha 
bullosa may be unilateral or bilateral, so 
manifest symptoms in one side or both sides of 

the nasal cavity. Bilateral concha bullosa result in 
bilateral nasal obstruction. It may cause 
hyposmia when the concha bullosa obstruct the 
inspiratory air to reach the olfactory epithelium. 
The severity of the clinical presentations and 
symptoms depend on the degree of 
pneumatization and the inflammatory changes 
within the concha bullosa (4). 

There is slight female preponderance of the 
chronic rhinosinusitis along with anatomical 
variation of the sinonasal tract with female to 
male ratio between 55 to 60% versus 40 to 45%. 
Middle turbinate concha bullosa can occur in all 
age group, most probably reflects its 
embryological origin from ethmoidal air cell 
development. However, its clinical 
manifestations occur at different ages later on 
by influences of the allergy, trauma, 
environmental effect etc. The middle turbinate 
concha bullosa mucocele/pyocele can 
masquerade as tumors of the nasal cavity and so 
it is important to consider the concha bullosa 
mucocele/pyocele in the differential diagnosis. 
The mucosal thickening and polyp formation 
within the middle turbinate concha bullosa is an 
uncommon finding. The inner surface of the 
concha bullosa is lined by mucous membrane 
and any inflammation can incite mucosal 
hypertrophy and formation of the polyp (4). 

Diagnosis  

The diagnosis relies on the clinical judgment on 
basis of the patient’s complaints and with help 
of anterior and posterior rhinoscopy.34 CT scan 
of the nose and paranasal sinuses has become 
the gold standard for evaluation of the patients 
with middle turbinate concha bullosa and 
sinusitis. The concha bullosa is usually diagnosed 
by the CT scan of the paranasal sinuses. CT scan 
is helpful to study the effect of the concha 
bullosa on the lateral wall of the nasal cavity and 
osteomeatal unit. CT scan of the nose and 
paranasal sinuses is an accurate method for 
evaluation of the concha bullosa of middle 
turbinate, other anatomical variations of the 
nose and sinuses along with sinusitis (4). Coronal 
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plane of the CT scan of the nose and paranasal 
sinuses are used by the surgeons because of its 
similarity with the surgical orientation. The axial 
and coronal cuts of the paranasal sinuses of CT 
scan have a great role for identification of the 
concha bullosa and surrounding structures (4). 
On diagnostic nasal endoscopy, the concha 
bullosa appears as an enlarged head of the 
middle turbinate. A large size concha bullosa 
often impinge the osteomeatal area and 
obstruct the drainage of the paranasal sinuses 
leading to chronic sinusitis by interfering with 
mucociliary clearance of the osteomeatal 
complex. Incidence of sinusitis is commonly seen 
on the side of the concha bullosa. So, it 
concluded that the presence of the concha 
bullosa could predispose to the sinusitis (4). 

Several authors have assessed the relationship 
between sinonasal anatomic variants and the 
incidence of sinusitis. The incidence of Haller 
cells has been reported to vary from 2–45%, and 
although some reports have found a statistically 
significant relationship between maxillary 
sinusitis and medium or large Haller cells, it is 
generally believed that the presence of a Haller 
cell is not related to sinusitis. The incidence of 
agger nasi cells has been reported to vary from 
3% to almost 100%, and its presence has been 
firmly associated with frontal sinusitis. The 
incidence of Onodi cells varies from 3.4–51%. 
Although not associated with sinusitis, its 
presence does pose an increased incidence of 
surgical complications. There are two anatomic 
variants, the middle turbinate concha bullosa 
and nasal septal deviation; however, adequate 
documentation of their anatomy and etiology 
has not appeared in the literature either to 
support or refute their roles in sinusitis. The 
incidence of CT findings positive for concha 
bullosa has varied from 14–53%, and the 
relationship of concha bullosa to paranasal sinus 
disease continues to be debated (5).  

Middle meatal obstruction and subsequent 
rhinosinusitis could be due to concha bullosa, 
deviated nasal septum (DNS), Haller cells, 
paradoxical middle turbinates, agger nasi cells 

and many others. The most common anatomical 
variations after agger nasi cells are concha 
bullosa and deviated nasal septum1. Concha 
bullosa is defined as pneumatization of the 
middle turbinate; it might present unilaterally or 
bilaterally, very small or may attain a 
considerable size. CB is best diagnosed 
radiographically by CT scan; it appears as an air 
space of the middle turbinate surrounded by an 
oval bony rim. The incidence of positive CT 
findings for concha bullosa is varied from 14-
53%, and the relationship of CB to paranasal 
sinus disease continues to be debated. It is 
suggested that the enlarged concha may 
compress or deviate the uncinate process 
against the lateral wall of the nasal cavity or 
compress the middle meatus and narrow the 
ethmoidal infundibulum, thereby causing 
ipsilateral maxillary sinus disease. Similarly, the 
role of nasal septal deviation in the etiology of 
sinusitis remains unclear. It has been suggested 
that when a concha bullosa is present, the nasal 
septum is deviated with a convexity to the 
opposite side, narrowing the middle meatus and 
therefore resulting in obstructed drainage of the 
ipsilateral maxillary, anterior ethmoid and 
frontal sinuses (6). 

Concha bullosa, an aerated middle turbinate is 
among the most common anatomical variants of 
nasal apparatus. Since middle turbinate is a part 
of middle meatus, some authors suggested that 
a pneumatized and enlarged concha may 
predispose to osteomeatal narrowing and a 
subsequent sinus infection. However, the 
previous studies showed contradictory results 
regarding the relation between concha bullosa 
and chronic sinusitis. Although some 
investigators reported a significant association 
between concha bullosa and sinusitis, some did 
not. Pneumatized middle turbinate is classified 
as: [lamellar (small), bulbous (moderate) or 
extensive (large) types] up to its morphology. 
The clinical significance of the type of concha 
bullosa on osteomeatal complex and sinus 
disease is also another debated issue. Some 
authors reported that bulbous and extensive 
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types were more likely to cause osteomeatal 
disease predisposing to sinusitis (7). 

CB has been involved as a potential risk factor in 
the recurrence of chronic sinusitis because it has 
a negative effect on the ventilation of paranasal 
sinuses and mucociliary clearance in the area of 
the middle meatus. The mere presence of CB 
does not need any surgical intervention; 
however, its existence can lead to the 
osteomeatal complex (OMC) occlusion followed 
by sinus disorders. OMC is the ultimate mutual 
route for the frontal, maxillary and anterior 
ethmoid air cells that allows their drainage and 
ventilation. So, the occlusion of this narrow zone 
is a leading factor in the production of chronic 
sinusitis. Deviated nasal septum, large bulla 
ethmoidalis, paradoxical middle turbinate and 
CB are anatomical variations that could 
participate to chronic rhinosinusitis 
pathogenesis by OMC blockage as a result of 
impeding the drainage of the anterior group of 
paranasal sinuses (1).  

CT of the nose and paranasal sinuses 

Radiologic evaluation of the paranasal sinuses is 
essential in delineating the location and extent 
of sinonasal diseases and in planning surgical 
intervention. Plain radiography, computed 
tomography and magnetic resonance imaging 
are applied in evaluating the sinuses. Standard 
paranasal sinus radiograph can readily 
demonstrate the maxillary or frontal sinus 
diseases but incompletely delineates ethmoid 
sinus due to overlapping of structures. The role 
of Magnetic resonance imaging is limited but 
may provide information on paranasal sinuses 
fungal infection and differentiating thickened 
mucosa from fluid retention. Computed 
tomography is considered the method of choice 
in delineating completely the normal anatomy 
and anatomical variants of the paranasal sinuses 
and it is extremely useful in the pre-operative 
planning and in post operative follow-up in cases 
of endonasal interventions. The development of 
the paranasal sinuses especially the ethmoid 
labyrinth is associated with anatomical 

variations.3 Some of which are common while 
others are rare. Recognition of these variants is 
important to both the rhinologist and 
radiologist. Proximity of these occasional cells to 
the main drainage pathway of the paranasal 
sinuses may reduce the mucociliary clearance, 
thus predisposing to inflammatory processes 
and causing endonasal endoscopic surgery 
complications (8). 

Value of CT in CRS: 

Chronic rhinosinusitis (CRS) is one of the most 
common chronic diseases that poses a great 
challenge to specialists in the field of rhino- 
otolaryngology. The primary diagnosis of CRS is 
based on history and physical examination. 
Indeed, CT of the paranasal sinuses is indicated 
for patients who failed to respond to medical 
treatment and before surgical procedures. 
Computed tomography (CT) is the gold standard 
for investigation of inflammatory sinus disease. 
Already in the beginning of the 1990s, reports 
recommended the use of CT in the workup of 
diseases of paranasal sinuses. CT of the 
paranasal sinuses should be considered a 
mandatory investigation for assessing the 
presence or absence of pathologic conditions of 
the paranasal sinuses when recurrent medical 
treatment has failed (9). 

Preliminary coronal CT of the paranasal sinuses 
is mandatory prior to functional endoscopic 
sinus surgery to permit safe performance of the 
surgical procedure. The role of CT in sinus 
disease is to display the regional anatomy and to 
identify the anatomic factors that may be the 
cause of recurrent chronic inflammatory 
disease. The surgeon and the radiologist must 
understand clearly the normal and the 
pathologic anatomy in this region.  Anatomic 
variations are frequently noted in the evaluation 
of paranasal sinus computed tomography (CT). 
Several authors implicate anatomic variations as 
potential factors that can impair sinus 
ventilation and mucociliary clearance and hence 
predispose patients to sinusitis (10). 
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Optimal imaging protocol for pre-endoscopic 
screening CT of the sinuses has been reported by 
many of the authors to include preparation of 
the patient, CT technique, and data display 
(filming). Pre-treatment of the patients with 
appropriate medical therapy and adequate 
preparation of patients allow optimal CT 
assessment of mucosal disease of the nose and 
paranasal sinuses. Patients should not undergo 
scanning during the active sinusitis/ rhinitis 
infection because edema and mucosal swelling 
obliterate nasal structures, masking any 
underlying anatomic anomalies. Prior to CT 
scanning, patients should be treated with nasal 
decongestants or antihistamines to dry up the 
nasal cavity. Coronal CT of the sinonasal complex 
has been shown to be the best imaging 
technique for simulating the endoscopic spatial 
orientation and for providing an operative 
roadmap, thus improving the surgeon's 
perception in an attempt to reduce 
complications of surgery (11). 

Computed tomography (CT) has shown 
enormous development since the original CT 
images obtained by Hounsfield in early 1970. CT 
has been revolutionized by utilizing differential 
contrast enhancement characteristics of lesion, 
a clear distinction between tumors mass and 
inflammatory tissue can be made out which is of 
utmost importance for treatment of patients. CT 
also plays role in diagnosing the complications 
and intracranial extension of sinonasal diseases. 
The CT scan proved to be an excellent imaging 
tool as it can accurately diagnose and 
differentiate benign and malignant lesions, can 
describe the masses in terms of their origin, 
nature, extension, and involvement. Now with 
the unique ability of CT to image the bones and 
soft tissues, direct coronal scanning and sagittal 
reconstruction imaging the space occupying 
lesions. By acting as a roadmap preoperative CT 
scan PNS has proved to reduce the post-
operative complications of FESS and other 
surgeries (12). 

CT findings in chronic sinusitis 

With chronic sinusitis, there is often thickening 
of the bony walls of the sinus as well as mucosal 
thickening (so called "mucoperiosteal" 
thickening) (13). 

 

Figure (1): Coronal CT scan of the sinuses 
showing bilateral maxillary sinusitis (The 
opacification is more prominent on the left 
side.The septum is also deviated to the left) (13). 

The pattern of inflammatory sinus disease 
provides insight into the level of blockage of the 
normal routes of mucociliary drainage, as the 
ostiomeatal unit and sphenoethmoidal recess 
should be assessed on all coronal sinus CT scans. 
If the ostiomeatal unit is obstructed, then 
inflammatory changes in the ipsilateral maxillary 
sinus, the anterior ethmoid air cells and the 
frontal sinus, as well as opacification of the 
middle meatus, are expected. Mucous retention 
cysts and polyps are very common and often 
indistinguishable on imaging studies, appearing 
as lobulated masses of low to intermediate 
density on CT scans (13). 
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Figure (2): Coronal CT image demonstrating the 
osteomeatal complex and the nasal cavity. (1) 
Maxillary sinus, (2) maxillary ostium, (3) 
infundibulum, (4) ethmoidal bulla, (5) middle 
nasal turbinate, (6) uncinated process, (7) 
inferior nasal turbinate, (8) hiatus semilunaris, 
(9) nasal septum. 
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