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INTRODUCTION

The turbinates are key anatomical structures lo-
cated on the lateral nasal wall. A significant portion 
of inhaled air flows between the inferior and middle 
turbinates. Among them, the inferior turbinate is the 
largest and is situated in the internal nasal valve re-
gion1,2. It plays a crucial role in humidifying, heating, 
and filtering inhaled air, as well as directing nasal air-
flow, contributing to approximately two-thirds of 
nasal airflow resistance. Structurally, turbinates con-
sist of a pseudostratified columnar ciliated respira-
tory epithelium with a thick, vascular, and erectile 
glandular tissue layer. Due to this composition, even 
slight changes in the size of the inferior turbinate can 
have a considerable impact on nasal airflow3,4.

Anatomically, the superior and middle conchae 
formed from the ethmoid bone, while the inferior 
concha is a separate bone. Pneumatization of the 
nasal turbinates, known as concha bullosa (CB), 
is a common anatomical variation of the lateral 
nasal wall, characterized by the presence of air 
cells within the turbinates. CB most frequently oc-
curs in the middle turbinate, while its presence in 
the superior and inferior turbinates is considered 
rare5,6. The exact cause and mechanism of turbi-
nate pneumatization remain unclear. Inferior 
concha bullosa (ICB) was first identified by Zin-
reich et al.7 in 1988. Although ICB is typically as-
ymptomatic, it may contribute to nasal obstruction 
or inferior turbinate hypertrophy in some cases. 
Unlike middle turbinate concha bullosa, which is 
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frequently reported, ICB remains a rare entity 
with limited literature available. The objective of 
this review is to consolidate existing knowledge 
regarding the etiology, diagnosis, and treatment 
approaches for ICB and we describe such a case of 
inferior concha bullosa.

MATERIAL AND METHODS

A search of the literature was conducted using 
PubMed, Medline, Google and Google Scholar 
search engines using the following keywords: “infe-
rior turbinate and concha bullosa”, “inferior turbi-
nate and pneumatization”. The study was 
performed between 1990 and 2024. We included 
only case reports of both adults and children, in 
English language, as shown in Figure 1.

RESULTS

In this review, we included 20 case reports, 
wherein a total of 21 patients were diagnosed with 
inferior turbinate CB based on history assessment, 
physical examination, and imaging. The mean age 
of the patients was 29 years old, and the majority 
being females, comprising 57.2% of the cases, 
while 42.8% were males. All 21 patients (100%) 

presented with complaints of nasal obstruction, 
followed by headache in 76.1% of the patients and 
rhinorrhoea in 61.9% of the cases. Nasal endos-
copy and Computed tomography (CT) – coronal 
and axial cuts of the paranasal sinuses (PNS) – 
were performed for all patients. 

The site of ICB was bilateral in nine cases 
(42.9%), followed by left-sided in eight cases 
(38.1%) and right-sided in four cases (19%). Of 
the total 21 cases, 5 cases had inferior, middle, and 
superior turbinate pneumatization, 11 had both 
middle and inferior turbinate pneumatization and 
5 had inferior turbinate pneumatisation only. 
There was one infected pneumatised ICB and in 3 
cases, ICB was found communicating with the max-
illary sinus. Our case is consistent with prior cases 
of ICB published (Table 1).

In our review of 21 cases, we observed that four-
teen underwent surgical procedures (66.76%), 
three patients received only medical interventions 
(14.2%) and three received a combination of 
both medical and surgical treatments (14.2%). All 
patients showed positive outcomes, and there 
were no reported complications related to sur-
gery. This was similar to the systematic review con-
ducted in 2021 by Alnatheer et al., which showed 
that 54% of cases may necessitate surgical inter-
vention, while 23% may require medical manage-
ment, and another 23% may need a combination 
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Figure 1.  PRISMA flow diagram summarizing the methodology of the literature search.
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Table 1. Summary of published case reports of inferior concha bullosa.

Sl 
no. Reference No of cases Age Gender Etiology CT findings Intervention

(medical /surgical) Outcome

1 Dogru et al.8, 1999 1 35 Female
Nasal obstruction

Headache
Right middle concha bullosa (MCB)

Right ICB with septal contact
Surgical Low

2 Aydın et al.9, 2001 1 35 Female

Nasal obstruction
Sneezing

Nasal discharge 
Facial pain on the left side

Bilateral ICB, contact with the septum on the left side
DNS to the left 

Surgical Moderate

3 Cankaya et al.2, 2001 1 35 Male
Headache

Nasal obstruction
MCB

Right ICB
Surgical Moderate

4 Ozcan et al.10, 2002 1 35 Female
Nasal obstruction

Facial pain

ICB –Bilateral
Left MCB, posterior septal pneumatization, and right 

septal deviation
Surgical Moderate

5 Uzun et al.4, 2004 1 25 Male
Nasal obstruction 

Headache
Right MCB and ICB

DNS to the left
Surgical Moderate

6 Göçmen et al.11, 2005 1 52 Male

Bilateral nasal obstruction 
Purulent nasal discharge

Facial pain 
Headache

Bilateral chronic fronto-ethmoidal-maxillary 
rhinosinusitis and

bilateral MCB and right infected ICB, right DNS
Surgical Moderate

7 Kiroglu et al.12, 2006 1 14 Female
Nasal blockage and nasal pain Purulent discharge 

on the left side of nose
Left ICB

Mild right nasal septal deviation
Medical and surgical Moderate

8 Giourgos et al.13, 2010 1 11 Female

Recurrent episodes of bilateral nasal obstruction
Rhinorrhoea

Postnasal drip
Nocturnal cough

Left ICB 
Bilateral pneumatization of the uncinate process and 

Haller cells
Medical Moderate

9 Pittore et al.3, 2010 1 24 Female
Rhinorrhoea 

Nasal obstruction

Polypoid mucosal thickening in the maxillary antrum 
and ethmoid air cell, bilaterally

Occlusion of the left infundibulum
Left ICB 

Surgical Moderate

10 Fidan14, 2012 1 17 Female
Rhinorrhoea

Nasal obstruction
Bilateral concha bullosa in all turbinates 

Medical and
Surgical

Moderate

11 Ozturan et al.15, 2013 1 23 Male
Nasal congestion

Nasal drip 
Intermittent facial pain

Inferior, middle and superior conchae were 
pneumatized bilaterally

The nasal septum was slightly deviated to the right
Bilateral agger nasi cells 

Surgical Moderate

12 Toplu et al.16, 2012 1 37 Female
Nasal obstruction

Persistent headache
Postnasal discharge

Bilateral inferior CBs, directly communicating with 
the ipsilateral maxillary sinuses

Septated right middle CB
Bilateral superior CBs

Right uncinate pneumatization
Nasal septal deviation to the left side

Medical and
Surgical

Moderate

13 San et al.17, 2014 1 20 Female
Nasal obstruction 

Postnasal drip
Intermittent headache

Pneumatization of the inferior, middle, and superior 
turbinates, bilaterally 

Moderate nasal septum deviation to the left 
Inflammatory mucosal thickening in the right 

maxillary sinus

Surgical Moderate

14 Sapmaz et al.18, 2014 1 23 Female
Continuous headache

and breathlessness
Pneumatization in the left inferior,

middle and superior turbinates
Surgical Moderate

15 Erdur et al.19, 2017 1 13 Female
Nasal obstruction

Facial pain
Postnasal discharge

Bilateral middle and inferior concha bullosa Surgical Moderate

16 Koo et al.20, 2018 1 14 Male
Nasal obstruction
Chronic headache

Purulent nasal discharge

Bilateral pneumatization of the inferior turbinate 
Concha bullosa of the left inferior turbinate

Surgical Moderate
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of both approaches25. 

Several surgical techniques have been pro-
posed for addressing ICB, including inferior tur-
binate out-fracturing, concha crushing, surgical 
excision of the turbinate free edge, turbinate 
submucosal diathermy, and turbinoplasty utiliz-
ing a microdebrider (Table 1). The selection of 
the most appropriate procedure depends on the 
size and extent of the ICB, as well as whether it 
is unilateral or bilateral.

OUR EXPERIENCE

A 32-year-old male presented to the ENT Outpa-
tient Department with complaints of left-sided 
nasal obstruction for two years. There was no his-
tory of allergy, recurrent rhinitis, anosmia or head-
ache. Diagnostic nasal endoscopy was performed 
and revealed a right-sided deviated nasal septum 
(DNS) and left inferior turbinate hypertrophy. The 
patient was started on nasal decongestants and in-
tranasal steroids but showed no improvement. 
Hence, computed tomography of the nose and pa-
ranasal sinuses was done, which revealed a left in-
ferior concha bullosa (Figure 2). 

Pre-anaesthetic clearance was obtained, and the 
patient underwent septoplasty and partial left infe-
rior turbinoplasty, preserving the medial mucosa. 
Gross appearance of the resected turbinate con-

firmed the diagnosis (Figure 3). 

The postoperative period was uneventful. The 
patient was asymptomatic with no recurrence at 
the one-year follow-up

DISCUSSIONS

Chronic nasal obstruction is a common symp-
tom that we encounter within the field of otolaryn-
gology, with septal deviation identified as the 
primary cause, followed by hypertrophy of the in-
ferior turbinate. The nasal turbinates, located on 
the lateral walls of the nasal cavity, play essential 
roles in various physiological functions, including 
the warming, humidification, filtration, and regu-
lation of airflow during inhalation. Alterations in 
the bony structure or an increase in the volume of 
the erectile mucosa of the turbinates can signifi-
cantly impact nasal airflow7. Common contributors 
to inferior turbinate hypertrophy include compen-
satory changes due to longstanding septal devia-
tion, as well as generalized mucosal conditions 
associated with allergic and vasomotor rhinitis, 
which result in mucosal thickening without corre-
sponding hypertrophy of the underlying bone26. 
Additionally, a pneumatized inferior turbinate has 
emerged as a newly recognized factor contributing 
to nasal obstruction.  

Although this anatomic variation was first de-

Sl 
no. Reference No of cases Age Gender Etiology CT findings Intervention

(medical /surgical) Outcome

17 Alkhaldi et al.21, 2021 2

32 Male
Bilateral nasal obstruction

Headache

Right DNS 
Bilateral MCB, paradoxical right middle turbinate

Left ICB
Medical Moderate

28 Male
Right nasal obstruction

Headache
Recurrent rhinosinusitis

Bilateral MCB, predominantly on the left side 
Left ICB, bilateral inferior turbinate hypertrophy

Medical Moderate

18 Erdoğan et al.22, 2022 1 43 Male
Nasal obstruction

Headache

DNS to the right 
Paradoxical left middle turbinate 

Left ICB connected with the left maxillary sinus
Left uncinate bullosa attached to the lamina 

papyracea, and supraorbital ethmoid cell

Surgical Moderate

19 Elamaireh et al.23, 2024 1 30 Female
Right nasal obstruction

Headache

Right ICB 
Left inferior turbinate hypertrophy

Bilateral paradoxical middle turbinates 
Left chronic maxillo-ethmoidal rhinosinusitis 

Medical Moderate

20 Kim et al.24, 2024 1 62 Male
Nasal obstruction

Mucopurulent rhinorrhoea

Right maxillary sinusitis
Left ICB

Left MCB
Partial bilateral ostio-meatal unit obstruction

Surgical Moderate

21 Our study 1 32 Male Nasal obstruction
Left inferior concha bullosa

DNS to the right
Surgical Moderate

MCB – middle concha bullosa; ICB – inferior concha bullosa; CB – concha bullosa; DNS – deviated nasal septum
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scribed by Zinreich et al.7 in 1988, the first cases of 
pneumatization of the inferior turbinate were re-
ported by Dogru et al.8 (1999) and Dawlatly27 
(1999), who suggested that a pneumatized inferior 
turbinate might be of congenital origin. Various 
theories have been accepted for the development 
of a pneumatised inferior turbinate (PIT). The 
first theory states that a mis-invagination of the 
epithelium occurs during the ossification of the in-
ferior turbinate chondral framework in foetal de-
velopment, resulting in a double lamella21. The 
second theory proposes that the formation of air-
filled cavities within the inferior concha is second-
ary to a pathological condition of the maxillary 
sinus. The third theory indicates that the pneuma-
tization of the maxillary sinus during foetal life 
may extend abnormally into the inferior turbinate.

The majority of patients are asymptomatic. Com-
mon symptoms of inferior concha bullosa include 
nasal obstruction or congestion, facial pressure or 
pain, headaches and recurrent sinus infections, as 
summarised in Table 1.

In most instances, asymptomatic inferior concha 
bullosa (ICB) does not require management. The 
primary goal of treatment is to enhance the nasal 
airway while maintaining the function of the nasal 
mucosa and minimising complications. For symp-
tomatic patients, initial medical management may 
involve the use of intranasal steroids and vasocon-
strictive agents. If these treatments fail to relieve 
symptoms, surgical options may be considered.

CONCLUSIONS

Is an extremely rare anatomic anomaly. Although 
often asymptomatic, it can result in nasal obstruction 
and sinonasal diseases. ICB should be kept in mind 

in patients having persistent nasal obstruction and 
hypertrophied inferior turbinate refractory to vaso-
constrictors. CT imaging is the key diagnostic tool, 
and management ranges from conservative treat-
ment to surgical intervention, depending on the se-
verity of symptoms.  Further studies with larger 
patient cohorts are needed to establish optimal treat-
ment guidelines. Additionally, long-term outcomes of 
different surgical techniques should be explored to 
establish standardized management guidelines.

Funding:  None.
Financial disclosures: None.
Conflict of interest: There are no conflicts of 

interest.
Contribution of authors: Irine Aleyamma Thomas 

– planning, evaluation of literature search, writing, 
submission. Neenu Anna Joseph – planning, design-
ing. Ramiya Ramachandran Kaipuzha – evaluation of 
literature search, writing. Davis Thomas Pulimoottil 
– planning, designing, writing. Sneha Mary Joy – lit-
erature survey, evaluation of literature search. Akhila 
Krishna Leena Rajeev – designing, literature survey, 
evaluation of literature search, writing. Aatma Sajith 
Nair – evaluation of literature search, writing.

Authors’ information
Irine Aleyamma Thomas, MS., DNB., Assistant 

Professor, Department of ENT, Al Azhar Medical 
College and Super Specialty Hospital, Thodupu-
zha, Kerala, India. E-mail: thomasirine@yahoo.in. 
ORCID: https://orcid.org/0000-0002-0189-6393.

Neenu Anna Joseph, DLO., MS., Assistant Pro-
fessor, Department of ENT, Al Azhar Medical Col-
lege and Super Specialty Hospital, Thodupuzha, 
Kerala, India. E-mail: neens461@gmail.com. 
ORCID: https://orcid.org/0000-0001-9978-1801.

Ramiya Ramachandran Kaipuzha, MS., Registrar, 

Figure 2.  Computed tomography of the nose and paranasal sinuses 
(coronal view) showing left inferior concha bullosa (white arrow).

Figure 3.  Gross appearance of the postoperative left inferior turbinectomy 
specimen showing the inferior concha bullosa (black dot).

mailto:thomasirine@yahoo.in
mailto:neens461@gmail.com
https://orcid.org/0000-0001-9978-1801


Thomas et al 	 The inferior concha bullosa: A rare condition with great functional impact 77

Department of Otorhinolaryngology, Jahra Hospital, 
Al Jahra, Kuwait.  E-mail: ramiyaramk@gmail.com. 
ORCID ID: https://orcid.org/0000-0002-0021-4362.

Davis Thomas Pulimoottil, MS., Professor, De-
partment of ENT, Al Azhar Medical College and 
Super Specialty Hospital, Thodupuzha, Kerala, 
India. E-mail: davisthomasp@yahoo.in. ORCID: 
https://orcid.org/0000-0001-6572-8789.

Sneha Mary Joy, MS., Assistant Professor, Depart-
ment of ENT, Al Azhar Medical College and Super 
Specialty Hospital, Thodupuzha, Kerala, India. E-
mail: snehamaryjoy@gmail.com. ORCID: https://
orcid.org/0000-0001-6865-835X.

Akhila Krishna Leena Rajeev, MBBS., Junior Res-
ident, Department of ENT, Al Azhar Medical Col-
lege and Super Specialty Hospital, Thodupuzha, 
Kerala, India. E-mail: aakhilakrishnalr@gmail.com. 
ORCID: https://orcid.org/0009-0006-5706-6918.

Aatma Sajith Nair, MBBS., Junior Resident, De-
partment of ENT, Al Azhar Medical College and 
Super Specialty Hospital, Thodupuzha, Kerala, 
India. E-mail: aathmasajith@gmail.com. ORCID: 
https://orcid.org/0009-0002-6525-3124.

REFERENCES

1. Ozcan KM, Selcuk A, Ozcan I, Akdogan O, Dere H. Anatomical varia-

tions of nasal turbinates. J Craniofac Surg. 2008;19(6):1678-82. DOI:

10.1097/SCS.0b012e318188a29d.

2. Cankaya H, Egeli E, Kutluhan A, Kiris M. Pneumatization of the concha 

inferior as a cause of nasal obstruction. Rhinology. 2001;39(2):109-11.

3. Pittore B, Al Safi W, Jarvis SJ. Concha bullosa of the inferior turbinate: an 

unusual cause of nasal obstruction. Acta Otorhinolaryngol Ital.

2010;31(1):47-9.

4. Uzun L, Ugur MB, Savranlar A. Pneumatization of the inferior turbinate. 

Eur J Radiol Extra. 2004;51(3):99-101. DOI: 10.1016/j.ejrex.2004.06.004.

5. Yang BT, Chong VFH, Wang ZC, Xian JF, Chen QH. CT appearance of 

pneumatized inferior turbinate. Clin Radiol. 2008;63(8):901-5. DOI:

10.1016/j.crad.2008.01.011.

6. Ozturk A, Alatas N, Ozturk E, San I, Sirmatel O, Kat N. Pneumatization 

of the inferior turbinates: incidence and radiologic appearance. J Com-

put Assist Tomogr. 2005;29(3):311-4. DOI: 10.1097/01.

rct.0000162407.78923.a9.

7. Zinreich SJ, Mattox DE, Kennedy DW, Chisholm HL, Diffley DM, Rosen-

baum AE. Concha bullosa: CT evaluation. J Comput Assist Tomogr. 

1988;12(5):778-84. DOI: 10.1097/00004728-198809010-00012.

8. Dogru H, Doner F, Uygur K, Gedikli O, Cetin M. Pneumatized inferior 

turbinate. Am J Otolaryngol. 1999;20(2):139-41. DOI: 10.1016/s0196-

0709(99)90024-8.

9. Aydın O, Ustundag E, Ciftci E, Keskin IG. Pneumatization of the inferior 

turbinate. Auris nasus Larynx. 2001;28(4):361-3. DOI: 10.1016/

s0385-8146(01)00092-x.

10.	 Ozcan C, Gorur K, Duce MN. Massive bilateral inferior concha bullosa. 

Ann Otol Rhinol Laryngol. 2002;111(1):100-1. DOI:

10.1177/000348940211100117.

11.	 Gocmen H, Oguz H, Ceylan K, Samim E. Infected inferior turbinate 

pneumatization. Eur Arch Otorhinolaryngol. 2005;262(12):979-81. DOI: 

10.1007/s00405-004-0837-6.

12.	 Kiroglu AF, Cankaya H, Yuca K, Kara T, Kiris M. Isolated turbinitis and 

pneumatization of the concha inferior in a child. Am J Otolaryngol. 

2007;28(1):67-8. DOI: 10.1016/j.amjoto.2006.06.001.

13.	 Giourgos G, Matti E, Carena P, Pagella F. A unique case of multiple sites 

of pneumatization of the sinonasal bony framework in a pediatric pa-

tient. Ear, Nose Throat J. 2010;89(11):E10-1. DOI:

10.1177/014556131008901103.

14.	 Fidan V. Panconcha bullosa: new definition in the literature. J Craniofac 

Surg. 2012;23(3):e253-4. DOI: 10.1097/SCS.0b013e31825186b6.

15.	 Ozturan O, Yenigun A, Degirmenci N, Yilmaz F. ‘Conchae bullosis’: a 

rare case with bilateral triple turbinate pneumatisations. J Laryngol Otol. 

2013;127(1):73-5. DOI: 10.1017/S0022215112002514.

16.	 Toplu Y, Bayindir T, Karatas E, Akarcay M. All concha bullosa: an unde-

fined abnormality of the lateral nasal wall. Indian J Otolaryngol Head 

Neck Surg. 2013;65(1):86-8. DOI: 10.1007/s12070-012-0592-8.

17.	 San T, San S, Gurkan E, Erdogan B. Bilateral triple concha bullosa: a very 

rare anatomical variation of intranasal turbinates. Case Rep Otolaryngol. 

2014;2014:851508. DOI: 10.1155/2014/851508.

18.	 Sapmaz E, Sapmaz HI, Toplu Y, Ocalan R, Karaer IC. A rare cause of nasal 

obstruction: concha bullosa of the inferior turbinate. Ann Med Res [In-

ternet]. 2021;21(2):0145-7. Available from: https://annalsmedres.org/

index.php/aomr/article/view/1985.

19.	 Erdur O, Ozturk K, Aksoy C. Conchae bullosis in a pediatric patient. J 

Craniofac Surg.  2017;28(3):e266-7.  DOI: 10.1097/

SCS.0000000000003543.

20.	 Koo SK, Moon JS, Jung SH, Mun MJ. A case of bilateral inferior concha 

bullosa connecting to maxillary sinus. Braz J Otorhinolaryngol.

2018;84(4):526-8. DOI: 10.1016/j.bjorl.2016.01.005.

21.	 Alkhaldi AS, Alhedaithy R, Alghonaim Y. Concha bullosa of the inferior 

turbinate: report of two cases. Cureus. 2021;13(6):e15479. DOI: 10.7759/

cureus.15479.

22.	 Erdogan O, Yukkaldıran A. Surgical approach to inferior concha bullosa: 

a case report and literature review. B-ENT. 2022;18(1):73-6. DOI: 

10.5152/B-ENT.2022.21586.

23.	 Elamaireh A, Alkousheh B, Al-Tarawneh A, Al-kofahi M. Pneumatized 

inferior turbinate (concha bullosa of inferior turbinate). Malawi Med J. 

2024;36(2):154-5. DOI: 10.4314/mmj.v36i2.13.

24.	 Kim JK, Jung SJ. Concha bullosa of the inferior turbinate: a rare ana-

tomical cause of nasal obstruction. Ann Clin Med Case Rep.

2024;13(14):1-3.

25.	 Alnatheer AM, Alkholaiwi F. Concha bullosa of the inferior turbinate. 

Cureus. 2021;13(10):e19089. DOI: 10.7759/cureus.

26.	 Passali D, Lauriello M, Anselmi M, Bellussi L. Treatment of hypertrophy 

of the inferior turbinate: long-term results in 382 patients randomly as-

signed to therapy. Ann Otol Rhinol Laryngol. 1999;108(6):569-75. DOI: 

10.1177/000348949910800608.

27.	 Dawlaty EE. Inferior concha bullosa—a radiological and clinical rarity. 

Rhinology. 1999;37(3):133-5.

This is an open access article published under the terms and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Interna-
tional (CC BY-NC-ND 4.0) License (https://creativecommons.org/licenses/by-nc-nd/4.0/). CC BY-NC-ND 4.0 license requires that reusers give credit to the 
creator by citing or quoting the original work. It allows reusers to copy, share, read, download, print, redistribute the material in any medium or format, or 

to link to the full texts of the articles, for non-commercial purposes only. If others remix, adapt, or build upon the material, they may not distribute the modified material. 

© 2025 Irine Aleyamma Thomas, Neenu Anna Joseph, Ramiya Ramachandran Kaipuzha, Davis Thomas Pulimoottil, Sneha Mary Joy, Akhila Krishna Leena Rajeev, Aatma 
Sajith Nair, published by Romanian Rhinologic Society

mailto:ramiyaramk@gmail.com
mailto:snehamaryjoy@gmail.com
mailto:aathmasajith@gmail.com
https://annalsmedres.org/index.php/aomr/article/view/1985
https://annalsmedres.org/index.php/aomr/article/view/1985



