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ABSTRACT
Inferior concha bullosa is a rare anatomic variation in the nasal cavity and is usually asymptomatic. There is no specific algorithm for surgical 
approaches to be used for treatment in symptomatic cases. In this case report, we suggest that surgical planning should be done considering 
the anatomical features of inferior concha bullosa. Here, we present a case of inferior concha bullosa connected with the maxillary sinus. On the 
basis of the current literature, this patient was treated with a different surgical approach, including partial inferior turbinectomy preserving mu-
cosa on the medial side and repairing the window with a mucosal flap. The anatomical relationship between the inferior turbinate and maxillary 
sinus is important in determining the surgical approach to inferior concha bullosa. In the surgical treatment of inferior concha bullosa connected 
with the maxillary sinus, repairing the window between the maxillary sinus and nasal cavity is important to prevent maxillary recirculation. Pre-
operative radiological evaluation is essential to understand the anatomical relationship more precisely.
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Introduction

Inferior concha bullosa (ICB) is an anatomical variation of the 
nasal cavity in which an air-filled cavity is located within the 
inferior turbinate (IT). There are 4 turbinates in the lateral wall 
of the nasal cavity: inferior, middle, superior, and supreme (not 
always present). Concha bullosa is most common in the middle 
turbinate, whereas ICB is very rare.1

Management of IT hypertrophy (ITH) includes medical treat-
ment with topical nasal steroids and interventional treatment 
(radiofrequency ablation, extramucosal or submucosal electro-
cautery, laser-assisted resection or ablation, cryosurgery, sub-
mucosal resection, turbinoplasty, or turbinectomy) to reduce 
the size of the IT.2 If radiological imaging is not performed, it 
is very difficult to diagnose ICB that is refractory to medical 
treatment.3 Patients with ICB generally do not benefit from 
even prolonged medical treatment.

Although ICB does not cause any problems in asymptom-
atic patients, it requires a surgical approach in patients with 
symptoms. There is no consensus in the literature regarding 
the stage of the surgical treatment algorithm. As it is a rare 
anatomical variation, case reports have presented merely out-

comes of their surgical approach. In this study, a patient with 
ICB connected with the maxillary sinus was presented, who 
was treated with an approach different from current surgical 
approaches, and the recent surgical approaches have been dis-
cussed according to the anatomical features of ICB.

Case Presentation

A 43-year-old male patient was admitted to our clinic with 
complaints of nasal obstruction and headache. The patient 
had these complaints for a long time and was given nasal ste-
roid therapy for ITH and did not benefit. There was no asthma 
in his medical history. On physical examination, the nasal sep-
tum deviated to the right, and there was bilateral ITH, of which 
the left one was larger.

Paranasal computerized tomography (CT) showed that the 
nasal septum had deviated to the right. There were some an-
atomical variations in the left nasal cavity, such as paradoxical 
middle turbinate, ICB connected with maxillary sinus, uncinate 
bullosa attached to the lamina papyracea, and supraorbital 
ethmoid cell (Figures 1 a-c). Sinusitis was not found in the pa-
ranasal sinuses. The surgery was planned to correct the septal 
deviation and to reduce the volume of the bilateral IT.
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During surgery, the deviated part of the nasal septum was 
removed by submucosal resection. Incisions were performed 
along the anteroposterior axis at the inferior margin of the 
ITs. The mucosal flaps were elevated to the medial surface 
of the ITs. The bones and lateral mucosal surface of the ITs 
were excised. The maxillary sinus window, formed during 
bone excision from the medial wall of the left maxillary si-
nus, was repaired with a medial mucosal flap (Figures 2a-d). 
Bilateral Merocel nasal packs (Medtronic XOMED, Jackson-
ville, FL, USA) coated with 0.2% nitrofurazone ointment were 
inserted inside the nasal cavity after the surgery. They were 
removed on the third postoperative day. After the removal of 
the nasal packs, the patient used topical decongestant into 
his nose for 5 days and rinsed his nasal cavity with saline solu-
tion for 3 weeks.

The symptoms of the patient had improved in the first month 
of follow-up. During endoscopic examination, it was observed 
that the nasal passage was open and the window between the 
left maxillary sinus and nasal cavity, which had been formed 

Main Points: 

•	 Inferior concha bullosa (ICB), a rare anatomic variation of in-
ferior turbinate (IT), should be considered in the differential 
diagnosis of IT hypertrophy (ITH).

•	 A paranasal computed tomography should be performed be-
fore surgery to precisely evaluate the IT anatomy, especially 
in symptomatic ITH not responding to medical treatment.

•	 In cases of ICB associated with the maxillary sinus, partial in-
ferior turbinectomy might be considered as a surgical option, 
provided that the second window of the maxillary sinus me-
dial wall is repaired with a mucosal flap.

Figure 1. a-c. Coronal computed tomography images of the bone window display the anatomical variations of the left nasal cavity. (a) Left 
paradoxical middle concha (white arrow) and left inferior concha bullosa connected with left maxillary sinus (white asterisk). (b) Left uncinate 
bullosa (white arrow) and its attachment to the lamina papyracea (dashed white arrow). (c) Supraorbital ethmoid cell (white asterisk).

a b c

Figure 2. a-d. Intraoperative endoscopic views of the surgical ap-
proach. (a) Before the surgery, examination of the vasoconstricted 
left inferior turbinate. (b) The window created because of left partial 
inferior turbinectomy (white asterisk). (c) Repairing the window with 
the mucosal flap (white arrow). (d) Appearance of the left nasal cavity 
at the end of surgery.

a

c

b

d

Figure 3. Nasal endoscopic examination 1 month after surgery. The 
window repaired with the mucosal flap (black asterisk).
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intraoperatively, was closed (Figure 3). A written informed con-
sent was taken from the patient.

Discussion

Inferior concha bullosa is one of the rare anatomic variations 
of the nasal cavity, which should be considered as a differen-
tial diagnosis of ITH.1 Whereas asymptomatic patients can be 
followed up without surgery, a surgical approach is required in 
symptomatic patients. The cases requiring surgical treatment 
is rare in the literature. The characteristics of these cases are 
presented in Table 1.

The relationship between ICB and maxillary sinus is important 
in the evaluation of the surgical approach. In most patients 
who required surgery, ICB was not associated with the max-
illary sinus.3-11 Hence, excisional surgical approaches of the IT 
were used in these patients, such as excision of the lateral por-

tion, partial inferior turbinectomy, removing the free edge of 
the IT, and submucosal bone resection. In addition, less inva-
sive approaches such as radiofrequency ablation, lateralization, 
and outfracture were also preferred. In these patients, as there 
was no risk of opening a new window on the medial wall of the 
maxillary sinus, all options for reducing the volume of IT could 
be used readily. Preoperative CT evaluation is, therefore, the 
most determinant examination in the surgical approach.

When it was observed that ICB was associated with the maxil-
lary sinus in the radiological evaluation, excisional options of the 
IT were not preferred.12,13 In these patients, maxillary sinus re-
circulation was observed owing to the second window. There-
fore, less invasive approaches preserving the medial wall of the 
maxillary sinus were preferred, such as outfracture, crushing, 
radiofrequency thermocoagulation, and lateralization. Al-
though less invasive methods have been sufficient in these 
cases for resolving complaints, increased volume reduction in 

Table 1. Demographic and Radiologic Findings of the ICBs and Surgical Approach

Study
Age (years),  
Sex Complaint

CT Findings

Surgery of ICBICB Type
Communication 
with Maxillary Sinus

Doğru, 19994 35, Female Nasal obstruction and  
frontal headaches

Bulbous No Excision of the lateral portion

Cankaya, 20015 35, Male Headaches and nasal 
obstruction

Bulbous No Partial inferior turbinectomy

Özcan, 20026 35, Female Nasal obstruction and  
facial headache

Bulbous No Outfracture

Uzun, 20043 25, Male Nasal obstruction and 
intermittent headache

Bulbous No Excision of the lateral portion

Kıroğlu, 20067 14, Female Nasal blockage, nasal pain, 
and purulent discharge

Bulbous No Excision of the lateral portion

Pittore, 20118 24, Female Rhinorrhea, nasal  
obstruction, snoring,  
and frequent squeezing

Bulbous No Removing the free edge of the 
inferior turbinate

Fidan, 20129 17, Female Rhinorrhea and nasal 
obstruction

Bulbous No Removing the free edge of the 
inferior turbinate

Toplu, 201312 37, Female Nasal obstruction,  
persistent headache, 
postnasal discharge,  
and occasional epistaxis

Extensive Yes Outfracture, crushing, 
and radiofrequency 
thermocoagulation

Özturan, 201310 23, Male Nasal congestion, nasal drip, 
and intermittent facial pain

Bulbous No Crushing, radiofrequency 
ablation, and outfracture

Sapmaz, 201413 23, Female Continuous headache  
and breathlessness

Extensive Yes Radiofrequency ablation and 
lateralization

Erdur, 201711 13, Female Nasal obstruction, 
intermittent facial pain,  
and postnasal drip

Bulbous No Submucosal bone resection 
and lateralization

Koo, 20181 14, Male Nasal obstruction, chronic 
headache, and purulent  
nasal discharge

Extensive Related to maxillary 
sinus ostium

Middle meatal antrostomy, 
inferior turbinectomy, and 
outfracture 

This study 43, Male Nasal obstruction  
and headache

Extensive Yes Partial inferior turbinectomy 
and repairing the window with 
a mucosal flap

CT, computed tomography; ICB, inferior concha bullosa.
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IT may be needed. Because of the extensive ICB surrounded by 
low submucosal soft tissue, an excisional treatment approach 
that provides an effective volume reduction without opening 
a second maxillary window was preferred in our patient. There 
is, however, a need for studies with large case series evaluating 
the effect of less invasive techniques (outfracture, crushing, 
radiofrequency thermocoagulation, and lateralization) and ex-
cisional techniques on nasal obstruction according to the type 
and size of the concha bullosa and amount of submucosal soft 
tissue surrounding the concha bullosa.

A rare condition in ICB is also its association with the maxillary 
sinus ostium. In a case report, because the ICB was associat-
ed with the maxillary sinus ostium, a wide drainage pathway 
was provided from the maxillary sinus ostium by performing 
a maxillary antrostomy. Inferior turbinectomy and outfracture 
were performed for the second ICB not connected with the 
maxillary sinus.1 

According to the anatomical relationship between ICB and 
maxillary sinus, 3 anatomic forms appear as isolated ICB, ICB 
associated with the maxillary sinus ostium, and ICB associated 
with the maxillary sinus.1,11,12 In isolated ICBs, a broad spectrum 
of surgical approaches, which can be used in ITH, could be pre-
ferred to provide sufficient airway. ICBs associated with the 
maxillary sinus ostium can also be treated like isolated ICBs. 
Providing a wide drainage pathway for the maxillary sinus os-
tium by opening the ICB widely is a critical issue to be consid-
ered in these patients. In ICBs associated with the maxillary si-
nus, the maxillary sinus should be kept separate from the nasal 
cavity by a bony barrier or repaired with a mucosal flap. In our 
surgical approach, this isolation was provided with a mucosal 
flap obtained from ICB itself.
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