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Abstract 
Introduction. The pneumatized cavities of the skull are characterized by the presence of numerous anatomical 

variants. Among these, the aberrant pneumatization of the middle turbinate is noteworthy, both in terms of 

prevalence and in terms of clinical resounding. The identification of this anomaly can be achieved clinically 

through anterior or posterior rhinoscopy, but the diagnostic gold standard is represented by spiral computer 

tomography (CT) and cone-beam computed tomography (CBCT) scans. Our study aims to determine the 

prevalence of concha bullosa (CB) in the Romanian population and to observe the distribution of the anomaly 

according to sex and age groups. Secondarily, we propose a new clinical classification based on the morphological 

appearance of concha bullosa. The selected cases will be distributed according to this new classification. Thirdly, 

we will study the association of concha bullosa with rhinosinusitis. Materials and methods. Our retrospective 

randomized study included 105 CT scans of non-traumatic patients (mean 60.34 ± 20.48 years) who underwent 

cranio-cerebral examinations between 01.07.2023 - 31.12.2023 in the Iasi Clinical Rehabilitation Hospital. 

Results. Concha bullosa was identified in 57 patients out of 106 (53.77%). Among them, 30 (28.3%) had the 

bilateral form and 27 (25.47%) the unilateral form. The applied statistical tests demonstrated a uniform 

distribution by age and gender groups. Within the classification proposed by us, we have identified all nine 

subtypes. Between subtypes I (A, B, C) and subtypes II (A, B, C), we recorded statistical significance (p = 

0.00092), with the predominance of the lamellar type over the bulbous type. Conclusions. Concha bullosa has a 

high prevalence in the studied cohort. It does not show variations related to age or sex, which supports the 

malformative origin. The classification proposed by us ensures a better picture of the local mass effect determined 

by CB. 

Keywords: concha bullosa, middle turbinate, rhinosinusitis, classification, rhinogenic 

headache, CT, CBCT 

1.  INTRODUCTION 

The abnormal pneumatization of the 

middle turbinate has raised numerous 

disagreements over time in specialized 

publications. While some authors consider 

the concha bullosa (CB) to be an anatomical 

variant, other ENT specialists support the 

idea of a standalone pathology [1-5]. 

However, there is a consensus regarding the 

origin of pneumatization: the migration of 

both anterior and posterior ethmoid cells 

inside the bony lamina that forms the 

middle turbinate. In this way, a cavity is 

born that can be completely isolated from 

the adjacent pneumatized cavities or can 

maintain a connection with the ethmoid 

cells of origin [6-10]. 

The clinical studies carried out so far 

have highlighted a high prevalence of 

abnormal pneumatization of the middle 

turbinate. There is also a great variability of 

the results obtained, values between 13% 
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and 68% being reported [6, 11-14]. To our 

knowledge, a prevalence study of the 

concha bullosa in the Romanian population 

has not been carried out until now. 

From the point of view of the 

physiopathology of the nose, the middle 

turbinate is not only a fold but contributes 

to the orientation and formation of the 

turbinate air flow at the level of the nasal 

fossae. Dysfunctions of the turbinates or the 

nasal mucosa are undoubtedly the cause of 

rhinosinusitis [6, 7-13]. 

The diagnosis can be made following 

the clinical examination by anterior or 

posterior rhinoscopy, but only certain forms 

can be suspected in this way. The diagnosis 

of choice is imaging, computer tomography 

(CT) and cone-beam computed tomography 

(CBCT) representing the "golden standard" 

in the cervico-facial region [8, 13-17]. In 

addition to identifying the pneumatization 

of the middle turbinate, the mentioned 

imaging explorations highlight the 

associated pathology, whether it has an 

anatomical-morphological substrate (septal 

deviation, hypertrophy of the lower 

turbinate), inflammatory (rhinosinusitis) or 

odontogenic cause (odontogenic sinusitis) 

[7, 13,16-20]. 

Until now, several classifications have 

been proposed. The first and most used in 

medical practice, proposed by Bolger et al. 

[21], addresses the aspect visualized in the 

frontal plane and includes three groups: 

lamellar, bulbous and expansive. The 

expansive type was called by Maru et 

al.[11] “the true Concha Bullosa”. The 

second one, proposed by Stallman et al. 

[22] divides CB into absent, small, 

moderate and large. Another classification 

proposed by Calvo-Henríquez et al. [23], 

follows the aspect of pneumatization in the 

axial plane and describes five 

morphological types: Type 0: no aeration; 

Type I: aeration of 1/3 anterior.; Type II: 

aeration of 2/3 anterior, or 1/3 in the 

middle; Type III: complete anterior-

posterior aeration; Type IV: aeration of 2/3 

posterior and Type V: aeration of 1/3 

posterior. 

According to our experience, both 

classifications, proposed by Bolger et al. 

[21] and Calvo-Henríquez et al. [23], are 

useful and not mutually exclusive. On the 

contrary, their symbiosis provides more 

accurate information regarding the 

extension and location of CB and, thus 

facilitate the choice of the therapeutic 

protocol. For these reasons, we propose a 

new original classification that combines 

CT aspects both in the coronal and in the 

axial plane. In order to have a more accurate 

assessment of the pneumatization degree in 

the axial plane, our classification proposes 

dividing the middle nasal turbinate into an 

anterior half and a posterior half. We 

considered complete pneumatization the 

situation in which the cavity exceeds by 

more than 25% the middle of the nasal 

turbinate antero-posteriorly. (Table 1

 

 Axial sections 

Coronal 

sections 

Pneumatization Lamellar (I) Bulbous (II) Extensive (III) 

½ anterior (A) IA IIA IIIA 

½ posterior (B) IB IIB IIIB 

complete (C) IC IIC IIIC 

Table 1: original spatial classification  
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The main purpose of our study is to 

determine the prevalence of abnormal 

pneumatization of the middle turbinate in 

the Romanian population and to observe the 

distribution of the anomaly according to sex 

and age groups. Secondarily, we propose a 

new clinical classification based on the 

morphological appearance of concha 

bullosa. The selected cases will be 

distributed according to this new 

classification. Thirdly, we will study the 

association of concha bullosa with 

rhinosinusitis. 

 

2. MATERIALS AND METHODS 

Our retrospective randomized study 

included 105 patients who underwent 

computer tomographic examinations of 

the cephalic extremity between 

01.07.2023 - 31.12.2023 in the Iasi 

Clinical Rehabilitation Hospital. All 

patients included in the study signed an 

informed consent in accordance with 

the Declaration of Helsinki. The Ethics 

Committee of the Iasi Clinical 

Recovery Hospital approved the study. 

Images were acquired using a Toshiba 

Aquilion 16 CT Scanner and were 

processed using the Radiant DICOM 

Viewer software. Two experienced 

radiologists independently evaluated 

each scan set. A third person intervened 

in case of inconsistency, and the result 

was transacted after everyone's 

approval. Inclusion criteria are artifact-

free CT datasets that contain the entire 

viscerocranium and skull base. CT data 

sets of patients with a history of skull 

trauma were excluded. 

Each digital CT was evaluated for 

the presence of abnormal 

pneumatization of the middle turbinate.  

In addition, each such anatomical 

variant identified was categorized in 

accordance with the new classification 

proposed by us. The studied patients 

were divided into seven age groups 

corresponding to the statistical classes 

as follows: "7 to 19 years", "20 to 32 

years", "33 to 45 years", "46 to 58 

years", “59 to 71”, “72 to 84” and ” 85 

to 98 years". In order to compare the 

obtained results, we used statistical 

tests: Student's T-test (two-tailed), Chi 

Square Test, ANOVA single factor and 

ANOVA post-hoc Test with Bonferroni 

Correction. p-values below 0.05 were 

considered statistically significant. 

3. RESULTS 

Our study, carried out over a period of 

six months (July-December 2023), 

included 106 CT scans of which 61 were 

female and 45 were male. The age criterion 

of the selected group of patients was 

homogeneous so that the statistical tests 

could be applied. The age varied between 7 

years and 98 years with a mean of 60.34 ± 

20.48 years and a median of 63.5; Skewness 

test p= -0.776 (Table 2). 

 

Table 2. Descriptive statistics of age 

Mean 60.3490566 

Standard Error 1.989507177 

Median 63.5 

Mode 83 

Standard Deviation 20.48323005 

Sample Variance 419.5627134 

Kurtosis -0.206558004 

Skewness -0.775937412 

Range 85 

Minimum 7 

Maximum 92 

Sum 6397 

Count 106 

Confidence Level(95.0%) 3.944825217 

 

Although the absolute number of 

female patients was higher than that of male 
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patients, no statistically significant 

differences (p=0.16) were recorded either 

numerically or in terms of age (mean age: 

62.75±20.28 respectively 57.08±20.52). 

Consequently, we can consider the groups 

similar and apply statistical tests. 

 

Groups Count Sum Average Variance   
Female 61 3828 62.75409836 411.3218579   
Male 45 2569 57.08888889 421.4464646   

       

       
ANOVA       

Source of 

Variation SS df MS F P-value F crit 

Between 

Groups 831.1289858 1 831.1289858 1.999803407 0.160306301 3.932437831 

Within Groups 43222.95592 104 415.6053454    

       
Total 44054.08491 105         

Table 3. Average age compared by gender. 

Concha bullosa was identified in 57 

patients out of 106 (53.77%). Among them, 

30 (28.3%) had the bilateral form and 27 

(25.47%) the unilateral form. The 

distribution according to gender did not 

highlight statistically significant aspects 

(p=0.146), which proves that this 

anatomical variant can be found in equal 

proportions in both women and men. The 

absolute values are presented in Table 4. 

 
 

Patients 

number 

CB bilateral CB unilateral 

Female 61 18 11 

Male 45 12 16 

Total  106 30 27 

Table 4. Prevalence by gender  

Taking into account that 30 patients 

presented bilateral forms, we identified 87 

abnormal pneumatizations of the middle 

turbinate. We identified all the 

morphological types present in the newly 

proposed classification. We illustrated them 

in Figure 1 to 9. We show the breakdown 

by age groups and morphological types in 

Table 5. Although the absolute values 

indicate a higher frequency in patients from 

the "59-71" and "72-84" age groups, the 

statistical significance is not reached 

because the number of patients in these age 

categories is higher: 19 out of 20 patients 

and 42 out of 39 patients respectively.  

 

Age intervals IA IB IC IIA IIB IIC IIIA IIIB IIIC Total 

7-19 1 0 0 1 0 0 2 0 0 4 

(4.60%) 

20 - 32 0 0 0 0 0 0 0 0 0 0 (0%) 

33 - 45 2 2 1 1 0 0 2 1 1 10 

(11.49%) 

46 - 58 2 0 0 1 1 0 1 0 4 9 

(10.34%) 
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59 - 71 2 4 4 1 0 1 1 0 6 19 

(21.84%) 

72 - 84 8 9 9 7 0 0 6 0 3 42 

(48.28%) 

85 - 98 1 1 0 0 0 0 0 0 1 3 

(3.45%) 

Total morphologic 

aspects 

16 (18.39%) 16 

(18.39%) 

14 

(16.09%) 

11 

(12.64%) 

1 

(1.15%) 

1 

(1.15%) 

12 

(13.79%) 

1 

(1.15%) 

15 

(17.24%) 

87 

Table 5. Concha bullosa - morphology-wise demographic distribution. 

 

 

Figure 1: CT axial (A) and coronal (B) – Type IA. Lamellar concha bullosa located in the 

anterior half of the left middle turbinate (arrow). 
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Figure 2: CT axial (A) and coronal (B) – Type IB. Lamellar concha bullosa located in the 

posterior half of the right middle turbinate (arrow). 

 

Figure 3: CT axial (A) and coronal (B) – Type IC. Lamellar concha bullosa corresponding 

anterior and posterior half of the right middle turbinate (arrow). 

 

Figure 4: CT axial (A) and coronal (B) – Type IIA. Bulbous concha bullosa located in the 

anterior half of the right middle turbinate (arrow). 



Romanian Journal of Oral Rehabilitation 

Vol. 16, No.1 January-March 2024 

 

52 
DOI : 10.62610/RJOR.2024.1.16.4 
 

 

Figure 5: CT axial (A) and coronal (B) – Type IIB. Bulbous concha bullosa located in the 

posterior half of the left middle turbinate (arrow). 

 

Figure 6: CT axial (A) and coronal (B) – Type IIC. Bulbous concha bullosa corresponding 

anterior and posterior half of the left middle turbinate (arrow). 
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Figure 7: CT axial (A) and coronal (B) – Type IIIA. Extensive concha bullosa located in the 

anterior half of the right middle turbinate (arrow). 

 

Figure 8: CT axial (A) and coronal (B) – Type IIIB. Extensive concha bullosa located in the 

posterior half of the left middle turbinate (arrow). 
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Figure 9: CT axial (A) and coronal (B) – Type IIIC. Extensive concha bullosa corresponding 

anterior and posterior half of the right middle turbinate (arrow). 

We identified the preponderance of 

the lamellar form compared to the bullous 

and expansive forms. Using the Post-hoc 

ANOVA test - Bonferroni Correction, we 

demonstrated the fulfillment of statistical 

significance between the lamellar form (I) 

and the bullous form (II) with p=0.00092 

(p<0.0166). We did not record statistically 

significant differences between the 

morphological aspects highlighted in the 

axial plan: anterior, posterior and complete 

(Table 6). 

 

F
ro

n
ta

l 

p
la

n
e Lamellar (I) 46 (52.87%) 

Bulbous (II) 13 (14.94%) 

Expansive (III) 28 (32.18%) 
   

A
x

ia
l 

p
la

n
e 

Anterior (A) 39 (44.83%) 

Posterior (B) 18 (20.69%) 

Complete (C) 30 (34.48%) 

Table 6. Concha bullosa morphologic types 

In order to correlate the prevalence 

of abnormal pneumatization of the middle 

turbinate with rhinosinusitis, we identified 

patients who presented radiological signs 

characteristic of this pathology, such as 

mucosal thickening or hydro-aerial level. 

We included in the study only the illness to 

the frontal and maxillary cavities because 

the expansive processes of the turbinates’ 

affect them. Moreover, we performed a 

comparative study between the group of 

patients who associate CB with 

rhinosinusitis and the group of patients 

without CB. The statistical tests used did 

not show the achievement of statistical 

significance, which proves that there are no 

differences between the patients with CB 

and the patients in the general population. 
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We report the results in Table 7 and Table 

8. The statistical analysis did not 

demonstrate a correlation between the 

prevalence of concha bullosa and 

rhinosinusitis (p = 0.24), most likely due to 

the small group of patients. On the other 

hand, we recorded results with statistical 

significance in the case of the comparative 

evaluation of maxillary sinusitis versus 

frontal sinusitis (p = 0.035). 

 

 
With rhinosinusitis Without rhinosinusitis Total 

Concha bullosa 32 25 57 

Non - Choncha bullosa 22 27 49 

Total 54 52 106 

Table 7. Comparative results Concha bullosa vs Non-Concha bullosa patients 

 
 

Concha bullosa Non -Choncha bullosa Total 

Frontal sinusitis 6 10 16 

Maxillary sinusitis 35 27 62 

Total 41 37 78 

Table 8. Rhinosinusitis: comparative results Frontal sinusitis vs Maxillary sinusitis 

4. DISCUTIONS 

The nasal turbinates are three pairs of 

bony blades that detach from the lateral 

wall of the nasal fossae: upper, middle and 

lower. While the upper and middle pairs are 

considered expansions of the ethmoid, the 

lower one is considered by most anatomists 

to be a separate bone. A functionally active 

mucosa cover them. Besides epithelial-

mesenchymal transition, the immune 

system, and pathogens, its vascular and 

lymphatic components play a fundamental 

role in the processes that accompany 

chronic rhinosinusitis. In the context of 

loco-regional inflammation, phenomena 

such as angiogenesis and 

lymphangiogenesis appear [24-29]. Pesold 

et al.[29] underlines the modulatory role of 

lymphangiogenesis in the inflammatory 

process. The extension of lymphatic vessels 

in the structures of the nasal mucosa limits 

angiogenesis and implicitly reduces 

inflammation. In addition to these 

physiopathological elements, concha 

bullosa is a contributing factor to chronic 

rhinosinusitis and rhinogenic headache [1, 

12, 30-32]. 

Our randomized retrospective study 

evaluated 106 consecutive CT scans. The 

group of patients had ages between 7 and 98 

years with a mean of 60.34 ± 20.48. The 

gender distribution did not demonstrate a 

statistically significant difference, so we 

considered the group uniform. 

We identified the abnormal 

pneumatization of the middle turbinate in 

57 out of 106 patients, representing 

53.77%. The data from the literature 

regarding the prevalence of CB have a great 

variability, ranges between 15% and 80% 

[7]. Plantier et al.[33] identified the 

presence of pneumatization of the middle 

turbinate in only 9.5%, but this study is not 

relevant due to the small number (21) of 

included patients. Alsoway et al.[34] in his 

study on 240 patients, mentions an equal 

frequency of CB with another abnormal 

rhinosinusal pneumatization, Agger nasi 

cell, respectively 30.6%. The comparative 

study by Gruszka et al.[14] on Eastern 
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European populations showed a prevalence 

of 54.8% in the group of Polish patients and 

68% in the group of Turkish-Cypriot 

patients. These results are in accordance 

with the evaluation made by our study. In 

our opinion, the great variability in terms of 

prevalence can be supported by the 

variation within the ethnic groups [7], but 

especially by the underestimation of 

lamellar types. 

The statistical analysis of the results 

according to the age groups did not 

highlight significant differences, which 

demonstrates a uniform distribution of CB 

at the population level and supports the 

hypothesis of the malformative origin of the 

lesion. Our literature search did not 

revealed any age related studies. 

With this study, we propose a new 

classification based on the morphological 

aspects of the concha bullosa captured both 

in the coronal and in the axial plane. We 

identified in the studied group all the nine 

described morphological subtypes. There 

were no statistically significant differences 

between their prevalence. The only 

objective difference both numerically and 

statistically (p=0.00092) was between the 

cumulative subtypes IA+IB+IC (Lamellar 

type) and IIA+IIB+IIC (Bulbous type). Nor 

is there a consensus regarding the 

distribution of the three lamellar, bulbous 

and expansive types. Bolger et al.[21] 

predominantly identifies the lamellar type 

(46.2%) followed by the bulbous type 

(31.2%) and the expansive type (15.7%). 

El-Din et al.[ 35] mention the expansive 

type with a prevalence of 44%, closely 

followed by the lamellar type 43.6% and 

the bulbous type respectively 12.5%. We 

have identified the predominance of the 

lamellar type, which represents 52.87%, 

followed by the expansive type with 

34.48% and the bulbous type with 14.94% 

respectively. The results obtained by us are 

in accordance with the prevalence 

identified by Maru et al.[11] : lamellar type 

42.3%, bulbous type 27% and extensive 

type 30.7%. 

Numerous studies such as Azgaonkar et 

al. [1], Stallman et al [22], El-Din et al.[35], 

Fadda et al.[36] and Kayaet al.[37], 

stipulate the causal relationship between 

pneumatization of the middle turbinate and 

rhinosinusitis. In his study on a group of 

400 patients with chronic rhinosinusitis, 

Dasar et al.[38] mentions that 54.4% of the 

patients with concha bullosa present 

different lesions of the sinus mucosa visible 

on computed tomography. The results 

recorded by our study are in accordance 

with the previously presented data, 32 out 

of 57 patients (56.14%) identified with CB 

showing different degrees of damage to the 

mucosa of the maxillary and frontal sinuses. 

In addition, our study demonstrates a high 

frequency of damage to the maxillary 

mucosa compared to the frontal one, 62 out 

of 78 versus 16 out of 78. In this case, 

statistical significance was reached (p = 

0.035). 

The therapeutic management of 

aberrant pneumatization of the middle 

turbinate is complex. It addresses both the 

malformation and coexisting rhinosinusal 

disorders. Some authors such as Asruddin 

et al.[39] indicates the use of saline flush, 

steroidal and non-steroidal anti-

inflammatory drugs and antibiotics as 

initial treatment, after which the patient 

should be re-investigated to identify the 

anatomical variants masked by the 

inflammatory process. Antibiotic and 

antifungal therapy represents a distinct 

therapeutic direction in rhinosinusitis. 

Taking into account the local conditions 

and the multitude of germs that can settle at 

the sinus level, broad-spectrum antibiotics 
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are preferred. Another important 

characteristic is bone penetrability, 

especially since dento-alveolar diseases are 

a possible cause of rhinosinus infections. At 

the same time, both in the case of antibiotics 

and in the case of antifungals, adverse liver 

and kidney toxic effects must be taken into 

account [30, 31, 39-44]. 

The second therapeutic line is surgical 

treatment. It has two directions: surgery of 

the morphological anomaly (etiological 

treatment) and, if the first-line treatment has 

failed, surgery of the sinus cavities. 

Etiological surgical treatment should be 

considered both in the case of inflammatory 

rhinosinusal diseases and in the case of 

rhinogenic headache [45-48]. 

The limitations of our study are first the 

small number of patients and secondly the 

fact that there is no measurable feature for 

differentiating the types of pneumatization 

of the middle turbinate. Under these 

conditions, the risk of bias is very high both 

in the case of false positive results and in 

the case of false negative ones. We 

neutralized this second phenomenon 

through the analysis performed by two 

experienced radiologists supervised by a 

third radiologist. In the future, in order to 

statistically strengthen the outcome, we 

propose to analyze a larger group of 

patients and to identify some measuring 

landmarks with the aim to standardize the 

evaluation method of concha bullosa.  

5. CONCLUSIONS 

Concha bullosa is a malformation with 

a high prevalence, but without showing 

predispositions related to age or gender. It 

was diagnosed in 57 patients out of 106 

(53.77%) of the patients included in our 

cohort. Its presence is correlated with 

various rhinosinusal manifestations 

determined mainly by the local mass effect. 

The classification proposed by us stages the 

mass effect both in the axial plane and in the 

coronal plane. 

AUTHOR CONTRIBUTIONS: 

Conceptualization: A.H.N.  and C.I.S; 

methodology: L.H. and C.C.T.; formal 

analysis: C.M.C. and I.I.; investigation: 

A.H.N. and L.H.; data curation: C.C.T., and 

M.C.M.; software, R.T.T. and M.C.M.; 

writing original draft preparation: A.H.N., 

C.C.T. and C.I.S; writing review and 

editing: A.H.N., L.H., I.I., and M.C.M.; 

L.H., C.I.S. C.M.C., I.I., R.T.T., C.C.T and 

M.C.M. contributed equally with A.H.N. to 

this article. All authors have read and 

agreed to the published version of the 

manuscript. 

FUNDING: This research received no 

external funding. 

INFORMED CONSENT STATEMENT: 
Informed consent was obtained from the 
subject involved in the study. 

DATA AVAILABILITY STATEMENT: 

All relevant data are contained within the 

manuscript. 

ACKNOWLEDGEMENTS: Not 

applicable. 

CONFLICTS OF INTEREST: The authors 

declare no conflict of interest. 

 

REFERENCES 

1. Azgaonkar SP, Dutta M, Kudalkar UN, Das S, Sinha R. The Anatomic Variations of the Nose and 

Paranasal Sinuses and Their Effect on Chronic Rhinosinusitis in Adult Patients. Indian journal of 

otolaryngology and head and neck surgery : official publication of the Association of 

Otolaryngologists of India. 2022; 74(Suppl 2), 960–966. https://doi.org/10.1007/s12070-020-

01975-x 



Romanian Journal of Oral Rehabilitation 

Vol. 16, No.1 January-March 2024 

 

58 
DOI : 10.62610/RJOR.2024.1.16.4 
 

2. Al-Kholaiwi FM, Al-Khatabi RA, Al-Shehri GA, Al-Ghonaim YA. Giant concha bullosa 

presented as left nasal mass: a case report and literature review. Journal of surgical case 

reports, 2023(10), rjad558. https://doi.org/10.1093/jscr/rjad558 

3. Alsalamah S, Jarman Y, Alsanea M, Asiri M, Alhedaithy R. Bilateral enlarged concha bullosa: a 

case report and literature review. Journal of surgical case reports, 2023(9), rjad508. 

https://doi.org/10.1093/jscr/rjad508 

4. Spatola A, Aspromonte M, Marino MA, Miano SM, Zagaria A, Galletti B, Blandino A, Ascenti 

G, Sofia C. Fungal ball in concha bullosa as incidentaloma: A case report and the review of the 

literature. Radiology case reports. 2022; 17(3), 997–1001. 

https://doi.org/10.1016/j.radcr.2021.12.052  

5. Mendiratta V, Baisakhiya N, Singh D, Datta G, Mittal A, Mendiratta P. Sinonasal Anatomical 

Variants: CT and Endoscopy Study and Its Correlation with Extent of Disease. Indian journal of 

otolaryngology and head and neck surgery : official publication of the Association of 

Otolaryngologists of India. 2016; 68(3), 352–358. https://doi.org/10.1007/s12070-015-0920-x 

6. Cukurova I, Yaz A, Gumussoy M, Yigitbasi O. G, Karaman Y. A patient presenting with concha 

bullosa in another concha bullosa: a case report. Journal of medical case reports. 2012 6, 87. 

7. Papadopoulou AM, Chrysikos D, Samolis A, Tsakotos G, Troupis T. Anatomical Variations of the 

Nasal Cavities and Paranasal Sinuses: A Systematic Review. Cureus. 2021; 13(1), e12727. 

https://doi.org/10.7759/cureus.12727 

8. Turna Ö, Aybar MD, Karagöz Y, Tuzcu G. Anatomic Variations of the Paranasal Sinus Region: 

Evaluation with Multidetector CT. Istanbul Medical Journal, 2014; 15(2). 

9. AlEnazi AS, Alzahrani SA, Al-Samarah A, Ashoor MM. Endoscopic appearance of duplicated 

middle turbinate, case series and literature review. International journal of surgery case reports. 

2023;104, 107919. https://doi.org/10.1016/j.ijscr.2023.107919 

10. Wakeford W, Ioannidis D. Nasal obstruction in a 14 year old girl caused by a huge middle turbinate 

mucocele appearing radiologically as an inverted papilloma. Journal of radiology case reports. 

2023; 17(9), 29–33. https://doi.org/10.3941/jrcr.v17i8.4774 

11. Maru YK, Gupta V. Anatomic variations of the bone in sinonasal C.T. Indian journal of 

otolaryngology and head and neck surgery : official publication of the Association of 

Otolaryngologists of India. 2001; 53(2), 123–128. https://doi.org/10.1007/BF02991504 

12. Fadda GL, Rosso S, Aversa S, Petrelli A, Ondolo C, Succo G. Multiparametric statistical 

correlations between paranasal sinus anatomic variations and chronic rhinosinusitis. Acta 

otorhinolaryngologica Italica : organo ufficiale della Societa italiana di otorinolaringologia e 

chirurgia cervico-facciale. 2012; 32(4), 244–251. 

13. Nautiyal A, Narayanan A, Mitra D, Honnegowda TM, Sivakumar. Computed Tomographic Study 

of Remarkable Anatomic Variations in Paranasal Sinus Region and their Clinical Importance - A 

Retrospective Study. Annals of maxillofacial surgery. 2020; 10(2), 422–428. 

https://doi.org/10.4103/ams.ams_192_19 

14. Gruszka K, Aksoy S, Różyło-Kalinowska I, Gülbeş MM, Kalinowski P, Orhan K. A comparative 

study of paranasal sinus and nasal cavity anatomic variations between the Polish and Turkish 

Cypriot Population with CBCT. Head & face medicine. 2022; 18(1), 37. 

https://doi.org/10.1186/s13005-022-00340-3 

15. Nedelcu AH, Hutanu A, Nedelcu I, Partene Vicoleanu S, Statescu G, Gavril L, Haliciu AM, Ursaru 

M, Tarniceriu CC. The Prevalence and Morphology-Wise Demographic Distribution of Ponticulus 

Posticus on CT Scans-A Retrospective Observational Study. Medicina (Kaunas). 2023 Mar 

24;59(4):650. doi: 10.3390/medicina59040650. PMID: 37109607; PMCID: PMC10146998. 

16. Serban VP, Mitrea M, Sindilar A, Crauciuc, DV, Niculescu S, Lupusoru RV. Volume analysis a 

novel tool to determine mandibular cyst dimensions using CBCT technique. Revista de Chimie  

(Bucuresti) 2018, 69(8):2054-2060. 

https://doi.org/10.1093/jscr/rjad558
https://doi.org/10.1093/jscr/rjad508
https://doi.org/10.1007/s12070-015-0920-x
https://doi.org/10.1016/j.ijscr.2023.107919
https://doi.org/10.1186/s13005-022-00340-3
https://www.webofscience.com/wos/author/record/15627101
https://www.webofscience.com/wos/author/record/31483522
https://www.webofscience.com/wos/author/record/4640816
https://www.webofscience.com/wos/author/record/6947477
https://www.webofscience.com/wos/author/record/2520748
https://www.webofscience.com/wos/author/record/1224285


Romanian Journal of Oral Rehabilitation 

Vol. 16, No.1 January-March 2024 

 

59 
DOI : 10.62610/RJOR.2024.1.16.4 
 

17. Sava CJ, Rusu MC, Săndulescu M, Dincă D. Vertical and sagittal combinations of concha bullosa 

media and paradoxical middle turbinate. Surgical and radiologic anatomy : SRA. 2018; 40(7), 

847–853. https://doi.org/10.1007/s00276-018-1998-0 

18. Mitrea M, Walid EAH, Maxim RR, Partene Vicoleanu SA, Niculescu S, Nedelcu AH, Jemnoschi 

Hreniuc I, Moraru CM, Francu LL, Stan CI, Tecuceanu A, Florea C, Forna NC, Danila V. 

Restoring Immediate Function by Inserting Post-extractional Implants into Maxilla and Mandible. 

RJOR. 2022;14(1):135-149 

19. Mitrea  M, Niculescu S, Dmour A, Al Hage WE, Florea C, Saveanu IC, Balcos C,Forna NC. 

Esthetic rehabilitation with implants-supported fixed dentures after periodontitis. Romanian 

Journal of Oral Rehabilitation 2021, 13(1):102-113. 

20. Xu T, Wang YF, Wang YL, Guo XT, Luo J. Correlational Analysis of Nasal Resistance and 

Acoustic Rhinometry Measurements With the Localization of Fungus Balls in the Paranasal 

Sinuses. Ear, nose, & throat journal, 2023; 1455613231189953. Advance online publication. 

https://doi.org/10.1177/01455613231189953 

21. Bolger WE, Butzin CA, Parsons DS. Paranasal sinus bony anatomic variations and mucosal 

abnormalities: CT analysis for endoscopic sinus surgery. The Laryngoscope, 1991 101(1 Pt 1), 

56–64. https://doi.org/10.1288/00005537-199101000-00010 

22. Stallman JS, Lobo JN, Som PM. The incidence of concha bullosa and its relationship to nasal 

septal deviation and paranasal sinus disease. AJNR. American journal of neuroradiology. 2004 

25(9), 1613–1618. 

23. Calvo-Henríquez C, Mota-Rojas X, Ruano-Ravina A, Martinez-Capoccioni G, Lattomus K, 

Martin-Martin C. Concha bullosa. A radiological study and a new classification. Acta 

Otorrinolaringologica (English Edition). 2019, 70(3): 145-150. ISSN 2173-5735, 

https://doi.org/10.1016/j.otoeng.2019.05.001. 

24. Wang Y, Li Z, Lu J. Single-cell RNA sequencing reveals the epithelial cell, fibroblast, and key 

gene alterations in chronic rhinosinusitis with nasal polyps. Scientific reports. 2024; 14(1), 2270. 

https://doi.org/10.1038/s41598-024-52341-8 

25. Cui N, Zhu X, Zhao C, Meng C, Sha J, Zhu D. A Decade of Pathogenesis Advances in Non-Type 

2 Inflammatory Endotypes in Chronic Rhinosinusitis: 2012-2022. International archives of 

allergy and immunology. 2023; 184(12), 1237–1253. https://doi.org/10.1159/000532067 

26. Tarniceriu CC, Hurjui LL, Tanase DM,  Hurjui I,  Mitrea  M, Lozneanu L, Balcos C,  Armencia 

A, Gradinaru I. The impact of the anemic  syndromes on the anatomical structures of the oral 

cavity.  Romanian Journal of Oral Rehabilitation 2021, 13(4):54-59. 

27. Nedelcu AH, Ţepordei RT, Sava A, Stan CI, Aignătoaei AM, Ţăranu T, Ursaru M. Supernumerary 

fronto-orbital arteries arising from contralateral anterior cerebral artery associated with partially 

duplicated anterior communicating artery - case study and literature review. Rom J Morphol 

Embryol. 2016;57(3):1159-1163. PMID: 28002539. 

28. Tarniceriu CC, Hurjui LL, Tanase DM, Nedelcu AH, Gradinaru I, Ursaru M, Stefan Rudeanu A, 

Delianu C, Lozneanu L. The Pulmonary Venous Return from Normal to Pathological-Clinical 

Correlations and Review of Literature. Medicina (Kaunas). 2021 Mar 22;57(3):293. doi: 

10.3390/medicina57030293. PMID: 33809829; PMCID: PMC8004191.  

29. Pesold VV, Wendler O, Gröhn F, Mueller SK. Lymphatic Vessels in Chronic 

Rhinosinusitis. Journal of inflammation research. 2024; 17, 865–880. 

https://doi.org/10.2147/JIR.S436450 

30. Marple BF, Stankiewicz JA, Baroody FM, Chow JM, Conley DB, Corey JP, Ferguson BJ, Kern 

RC, Lusk RP, Naclerio RM, Orlandi RR, Parker MJ, & American Academy of Otolaryngic Allergy 

Working Group on Chronic Rhinosinusitis  Diagnosis and management of chronic rhinosinusitis 

in adults. Postgraduate medicine. 2009; 121(6), 121–139. 

https://doi.org/10.3810/pgm.2009.11.2081 

https://www.webofscience.com/wos/author/record/31483522
https://www.webofscience.com/wos/author/record/2520748
https://www.webofscience.com/wos/author/record/44498312
https://www.webofscience.com/wos/author/record/6405393
https://www.webofscience.com/wos/author/record/6557886
https://www.webofscience.com/wos/author/record/41936952
https://www.webofscience.com/wos/author/record/424356
https://doi.org/10.1177/01455613231189953
https://doi.org/10.1288/00005537-199101000-00010
https://doi.org/10.1016/j.otoeng.2019.05.001
https://doi.org/10.1038/s41598-024-52341-8
https://doi.org/10.1159/000532067
https://www.webofscience.com/wos/author/record/16627965
https://www.webofscience.com/wos/author/record/1156046
https://www.webofscience.com/wos/author/record/2032309
https://www.webofscience.com/wos/author/record/666056
https://www.webofscience.com/wos/author/record/1885601
https://www.webofscience.com/wos/author/record/24954617
https://www.webofscience.com/wos/author/record/653464
https://www.webofscience.com/wos/author/record/41842475
https://www.webofscience.com/wos/author/record/41842475
https://www.webofscience.com/wos/author/record/2067543
https://doi.org/10.2147/JIR.S436450
https://doi.org/10.3810/pgm.2009.11.2081


Romanian Journal of Oral Rehabilitation 

Vol. 16, No.1 January-March 2024 

 

60 
DOI : 10.62610/RJOR.2024.1.16.4 
 

31. Malpani SN, Deshmukh P. Deviated Nasal Septum a Risk Factor for the Occurrence of Chronic 

Rhinosinusitis. Cureus. 2022; 14(10), e30261. https://doi.org/10.7759/cureus.30261 

32. Cantone E, Castagna G, Ferranti I, Cimmino M, Sicignano S, Rega F, Di Rubbo V, Iengo M. 

Concha bullosa related headache disability. European review for medical and pharmacological 

sciences. 2015; 19(13), 2327–2330. 

33. Plantier DB, Pilan RRM, Athanazio R, Olm MAK, Gebrim EMS, Voegels RL. Computed 

Tomography Evaluation of the Paranasal Sinuses in Adults with Primary Ciliary 

Dyskinesia. International archives of otorhinolaryngology. 2022; 27(1), e130–e137. 

https://doi.org/10.1055/s-0042-1749392 

34. Alsowey AM, Abdulmonaem G, Elsammak A, Fouad Y. Diagnostic Performance of Multidetector 

Computed Tomography (MDCT) in Diagnosis of Sinus Variations. Polish journal of radiology. 

2017; 82, 713–725. https://doi.org/10.12659/PJR.903684 

35. El-Din WAN, Madani GA, Fattah IOA, Mahmoud E, Essawy AS. Prevalence of the anatomical 

variations of concha bullosa and its relation with sinusitis among Saudi population: a computed 

tomography scan study. Anatomy & cell biology. 2021; 54(2), 193–201. 

https://doi.org/10.5115/acb.20.247 

36. Fadda GL, Rosso S, Aversa S, Petrelli A, Ondolo C, Succo G. Multiparametric statistical 

correlations between paranasal sinus anatomic variations and chronic rhinosinusitis. Acta 

otorhinolaryngologica Italica : organo ufficiale della Societa italiana di otorinolaringologia e 

chirurgia cervico-facciale. 2012; 32(4), 244–251. 

37. Kaya M, Çankal F, Gumusok M, Apaydin N, Tekdemir I. Role of anatomic variations of paranasal 

sinuses on the prevalence of sinusitis: Computed tomography findings of 350 patients. Nigerian 

journal of clinical practice. 2017; 20(11), 1481–1488. https://doi.org/10.4103/njcp.njcp_199_16 

38. Dasar U, Gokce E. Evaluation of variations in sinonasal region with computed tomography. World 

journal of radiology. 2016; 8(1), 98–108. https://doi.org/10.4329/wjr.v8.i1.98 

39. Asruddin, Yadav SP, Yadav RK, Singh, J. Low dose ct in chronic sinusitis. Indian journal of 

otolaryngology and head and neck surgery : official publication of the Association of 

Otolaryngologists of India. 1999; 52(1), 17–22. https://doi.org/10.1007/BF02996425 

40. Dmour R, Mititelu Tartau L, Sindilar A, Pasca SA, Nedelcu AH, Crauciuc DV, Drochioi CI, 

Haliga RE, Hilitanu L, Pinzariu AC, Cobzaru RG, Lupusoru CE, Lupusoru RV. Experimental 

Researches on the Effects of Some Antibiotics on Carrageenan-induced Rat Paw Inflamation. Rev 

Chim. 2018;69(7):1744-1748 

41. Arhire DA, Moraru MC, Maxim R, Tarniceriu CC, Partene Vicoleanu SA, Haisan A, Nedelcu I, 

Nedelcu AH. Transient hepatic attenuation difference (THAD) or fat sparing? Aberrant right 

gastric vein (ARGV) determining a pseudolesion at the border of the IInd/IIIrd liver segments. 

Review of developmental concepts. Folia Morphol (Warsz). 2023 Sep 11. doi: 10.5603/fm.96455. 

Epub ahead of print. PMID: 37691513. 

42. Grecu  C,  Grecu A, Serban IL, Hurjui I, Delianu C,  Maranduca MA, Popovici D, Gradinaru I, 

Mitrea M,  Hurjui, LL. Prevalence of nasal carriage of staphylococcus aureus with special 

reference to number of methicilin resistance and antimicrobial evaluation among apparently 

people with good health status. Medical-Surgical Journal-Revista Medico-Chirugicala 2018, 

122(4): 819-825. 

43. Erskine SE, Verkerk MM, Notley C, Williamson IG, Philpott CM. Chronic rhinosinusitis: patient 

experiences of primary and secondary care - a qualitative study. Clinical otolaryngology : official 

journal of ENT-UK ; official journal of Netherlands Society for Oto-Rhino-Laryngology & 

Cervico-Facial Surgery. 2016; 41(1), 8–14. https://doi.org/10.1111/coa.12462 

44. Sabatino L, Pierri M, Iafrati F, Di Giovanni S, Moffa A, De Benedetto L, Passarelli PC, Casale M. 

Odontogenic Sinusitis from Classical Complications and Its Treatment: Our 

Experience. Antibiotics (Basel, Switzerland). 2023; 12(2), 390. 

https://doi.org/10.3390/antibiotics12020390 

https://doi.org/10.7759/cureus.30261
https://doi.org/10.1055/s-0042-1749392
https://doi.org/10.12659/PJR.903684
https://doi.org/10.5115/acb.20.247
https://doi.org/10.4329/wjr.v8.i1.98
https://doi.org/10.1007/BF02996425
https://www.webofscience.com/wos/author/record/8086300
https://www.webofscience.com/wos/author/record/35960038
https://www.webofscience.com/wos/author/record/35196889
https://www.webofscience.com/wos/author/record/666056
https://www.webofscience.com/wos/author/record/15895021
https://www.webofscience.com/wos/author/record/2162170
https://www.webofscience.com/wos/author/record/43286917
https://www.webofscience.com/wos/author/record/21824469
https://www.webofscience.com/wos/author/record/1885601
https://www.webofscience.com/wos/author/record/1156046
https://doi.org/10.1111/coa.12462


Romanian Journal of Oral Rehabilitation 

Vol. 16, No.1 January-March 2024 

 

61 
DOI : 10.62610/RJOR.2024.1.16.4 
 

45. Folic MM, Barac AM, Ugrinovic AB, Jotic AD, Trivic AS, Milovanovic JP, Borozan NN, Peric 

AR, Stevanovic G, Krejovic-Trivic SB, Cvorovic L, Stojkovic GM. Effectiveness of the Treatment 

of Rhinogenic Headache Caused by Intranasal Contact. Ear, nose, & throat journal. 2023; 102(9), 

605–610. https://doi.org/10.1177/01455613211019706 

46. Mitrea  M, Al Hage WE, Saveanu CI, Hurjui LL, Niculescu S. Review of literature concern 

reconstruction of the mandible and the maxilla-past, present and future Romanian Journal of Oral 

Rehabilitation 2020, 12(3):115-123. 

47. Li Y, Liu Z, Xu B, Jia H, Wang Y, Zhu Y, Zhao X, Guo, Y. Surgical management of mucosal 

contact headache. American journal of otolaryngology. 2022; 43(2), 103318. 

https://doi.org/10.1016/j.amjoto.2021.103318 

48. Sadeghi M, Saedi B, Ghaderi Y. Endoscopic management of contact point headache in patients 

resistant to medical treatment. Indian journal of otolaryngology and head and neck surgery : 

official publication of the Association of Otolaryngologists of India, 2013; 65(Suppl 2), 415–420. 

https://doi.org/10.1007/s12070-013-0629-7 

https://doi.org/10.1177/01455613211019706
https://www.webofscience.com/wos/author/record/31483522
https://www.webofscience.com/wos/author/record/44498312
https://www.webofscience.com/wos/author/record/5081884
https://www.webofscience.com/wos/author/record/41356956
https://www.webofscience.com/wos/author/record/2520748
https://doi.org/10.1016/j.amjoto.2021.103318

