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ABSTRACT

Objectives: This study aims to compare the effectiveness of endoscopic middle t
in patients undergoing surgery for concha bullosa (CB) using the Nasal Obstruct
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March 2023 and February 2025. Patients were randomized into two groups acco
surgery group (16 males, 14 females; mean age: 39.2 + 8.5 years; range
mean age: 40.1 + 7.8 years; range, 20 to 61 years). The NOSE scorg

at II

There was no significant difference between groups re
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E scores compared with preoperative values (p < 0.001).
tUm improvement (p > 0.05). The mean operative time was

(CT).BI' A review of the literature shows that the
incidence of CB ranges from 14 to 53%. Not only the
anatomy but also the pathophysiology of CB has been
studied in detail. The middle turbinate regulates nasal
airflow in a parabolic manner while protecting the
middle meatus by medially confining it. It also assists
in the thermal and humidification of inspiratory air
and facilitates nasal discharge.! Concha bullosa is
generally an asymptomatic condition that does not
require treatment. However, surgical intervention

Received: 18.02.2026
Accepted: 08.04.2026
Published online: June 23.2026

Correspondence: Cengiz Arli, MD.
E-mail: cengizal66@gmail.com

Doi: https://doi.org/10.5606/kbbu.2026.2

Citation:

Arli C, Pamuk S. Is the crushing method really beneficial in concha bullosa
surgery? Praxis Otorhinolaryngol 2026;14(3):179-183. https://doi.org/10.5606/
kbbu.2026.2.

© 2026 The Author(s). This is an open access article published under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits
unrestricted use, distribution, reproduction, and adaptation in any medium, provided the original work is properly cited. https://creativecommons.org/licenses/by/4.0/


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-4872-5177
https://orcid.org/0000-0002-4376-5893

180

may be necessary when it causes nasal congestion,
chronic sinusitis, headaches, and impaired sense of
smell.

Various surgical techniques have been described
for the treatment of CB-causing complaints, including
partial lateral resection, total resection, conchapexy,
and crushing.””! However, there is no clear consensus
on the best surgical technique, and questions remain
regarding where and how much of the middle concha
should be removed.

The aim of this study is to compare the effectiveness
of endoscopic middle turbinate lateral resection and
crushing methods applied in CB patients using the
Nasal Obstruction Symptom Evaluation (NOSE)

scale.

PATIENTS AND METHODS

This prospective study was conducted at the
Department of Otolaryngology, Kocaeli Health
and Technology University, Medar Golcik Hospital
between March 2023 and February 2025. A total
of 60 participants who applied with complaints of
nasal congestion and headache, were diagnosed
with CB based on the findings of nasal endoscopj
examination and paranasal CT, and were scheduded
for surgical treatment were included in the
and divided into two groups: the congfantion
surgery group (16 males, 14 females; age:
39.2 £ 8.5 years; range, 18 to 60

40.1 + 7.8 years; range, 20 to 61 yea
18 years of age who underwe
for isolated middle turbinate b
the preoperative and
were included in the g
who have undergo
surgery, those wj

surgery
completed

deviation,
disease,

. excluded from the study. All surgical
s for CB were performed by the same
surgeon under general anesthesia. A written informed
consent was obtained from each patient. The study
protocol was approved by the Bakirkéy Dr. Sadi
Konuk Training and Research Hospital Clinical
Research Ethics Committee (Date: 02.01.2026,
No. 2026-01-08). The study was conducted in
accordance with the principles of the Declaration of
Helsinki.

Praxis of Otorhinolaryngology

Lateral concha bullosa resection surgery (classic group):
While the patient was under general anesthesia,
epinephrine was injected into the middle concha
at a ratio of 1:100,000 prior to surgery. The CB
intervention was performed using a 4 mm, 0-degree
rigid telescope (Karl Storz, Tuttlingen, Germany).
The incision was made into the concha usi

moon
knife at the point where pneumatizatio t
prominent, and the incision was completed ifig
the moon knife tip upward to theg gint of cha
attachment. Care was taken no cessive
pressure when entering the c es where

incision was
the posterior
eral lamella of the
straight forceps and
ional movement. After

the concha lamella was ver

middle concha was
removed with a_gbi

Crus en V(crushing group): All patients
anesthesia, and topical

e with an epinephrine injection at a
of 1:100,000. Then, the pneumatized middle

ciceps, and the procedure was completed without
mucosal damage. No tamponade was required after
the crushing procedure. Pre- and postoperative images
of one of our patients in the crushing group are shown
in Figure 1.

Patients’ demographic data, complications, and
operation times were recorded. Patients included
in the study were evaluated using the NOSE scale
preoperatively and at six months postoperatively.

One of the most commonly used methods for
subjectively evaluating functional outcomes is the
NOSE scale, developed by Stewart et al.®! This scale
is a measure consisting of five questions that assess
nasal breathing function. Our patients were asked
to assign a score from 0 to 4 to each question. The
scores given to all questions were added together
and multiplied by 5 to make the evaluation easy and
understandable, resulting in a value ranging from a
minimum of zero to a maximum of 100. A low score
indicates good nasal function, while a high score
indicates poor function, as shown in Table 1.

Statistical analysis

Statistical analyses were performed using the
SPSS version 13.0 software (SPSS Inc., Chicago, IL,
USA) , with the Wilcoxon signed-rank test and t-test.
Significance was assessed at the p < 0.05 level.
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Figure 1. (a) Left concha
(d) postoperative
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conventional surgery group and 5 + 3 minutes in the
crushing group. The difference between the groups
was statistically significant (p < 0.05). The operation
time was shorter in the crushing group compared to
the conventional group.

When preoperative and postoperative NOSE
scores were compared, a significant decrease in
postoperative NOSE scores was observed in both

t month or longer, how much of a problem have the following conditions been for you? Please select the most

No Very mild Moderate Severe Very severe
problem problem problem problem problem
Nasal swelling and fullness 0 1 2 3 4
Nasal obstruction 0 1 2 3 4
Difficulty breathing through the nose 0 1 2 3 4
Trouble sleeping 0 1 2 3 4
Inability to breathe comfortably the nose during 0 1 2 3 4

exercise or exertion
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Table 2. Demographic characteristics of the groups

Classical group Crushing group
n Mean + SD n Mean + SD

Age (mean) 39.2+85 40.1+78
Sex

Male 16 18

Female 14 12
BMI (mean) 243+3.2 23.1+3.1
SD, standard deviation; BMI, body mass index.
Table 3. NOSE scores

Preoperative NOSE score Postoperative N sco!
Mean + SD Mean

Classical group 53.5+4.2 1 .5
Crushing group 49.8+39

NOSE, nasal obstruction symptom evaluation; SD, standard deviation.

groups, as shown in Table 3. When NOSE scores were
examined before and after surgery in the conventional
group, there was a statistically significant differenc
(p < 0.001). When preoperative and postoperati
NOSE scores were examined in the crushing
there was a statistically significant di
(p < 0.0001). There was no statistically
difference in terms of improvement in
between the classic and crushing gro

When evaluated in terms of
synechia was observed in four
who underwent lateral resect
was observed in seven o
crushing group. Mid
observed in the crushs
in only one of
resection group. umatization (recurrence) was
30 patients who underwent
, while it was observed in two
ho underwent crushing (6.7%).
erative bleeding or cerebrospinal
was observed in either group. No

s required surgical intervention.

DISCUSSION

Concha bullosa is a common anatomical variation
of the osteomeatal region.”? It is easily detected by
CT, revealing an air space within the oval bone ring
of the middle concha.’) Enlarged CB may compress

the uncinate process, obstruct the infundibulum, and

imoair mucbciliary clearance, leading to ethmoid
axillary sinus diseases./) Concha bullosa can
ateral or bilateral and is often accompanied
gtptal deviation toward the opposite side. It can
se various symptoms such as nasal obstruction,
postnasal drip, loss of smell, and headache.®”
Surgical indications for the middle concha, which is
pneumatized, include causing infection and airway
obstruction, closure of the osteomeatal passage, and
contact headache.' Approximately one-third of CB
cases may play a role in the etiology of sinusitis, while
the remaining two-thirds are treated due to their
contribution to headache and nasal congestion.™'!)

The effectiveness of techniques used in CB
surgery has been debated for many years. Lateral
partial concha resection is a more radical method
and provides significant symptomatic improvement,
especially in large bullous lesions. The crushing
technique, on the other hand, is advantageous due to
its mucosal preservation, short operation time, and
low complication rates.!'?

Davis et al.!® reported in their study that lateral
resection is the most commonly used surgical method
in CB surgery. They concluded that this method
is more effective in providing adequate airflow in
the treatment of large CBs that completely fill the
osteomeatal complex.

In their study, Eren et al.'¥ reported that the
crushing technique is a less invasive method that can
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be applied more quickly and easily and that nasal
anatomy and physiology are better preserved in this
surgical intervention.

According to the results of the study conducted
by Tanyeri et al.’] CB crushing technique is an easy
and conservative treatment method. Since CB does
not recur after crushing, they concluded that this
technique can be considered a definitive treatment.

Kogak et al.!% treated 71 patients with CB using
the crushing method and concluded that there were
no recurrences in their long-term follow-ups. They
also demonstrated that this method is a simple and

safe technique that can be effectively used in all types
of CB.0

There are several limitations to this study. In this
study, only symptom scores were used as the clinical
assessment method. Additionally, other important
limitations of the study include the absence of objective
assessment methods, such as rhinomanometry and
acoustic rhinometry, and the lack of a cost assessment
for the implementation of the proposed method in
clinical evaluations.

In conclusion, according to the results of our study,
the rates of symptom reduction in patients undergoing
crushing were the same as in patients undergoin
classic lateral resection. However, the operation
much shorter in patients undergoing the cru
method. Another advantage was that no ta
was required in the crushing group. The ¢ ication
rates were found to be similar to
lateral resection group. The crushing
invasive, easier to perform, and m
in terms of operation time. Therefo
technique may be the primary
in appropriate indications.

eclared no conflicts
thdiship and/or publication

Conflict of Interest
of interest with respe
of this article.

Funding:

Data Sharing Statement: The data that support the
findings of this study are available from the corresponding
author upon reasonable request.

Al Disclosure: The authors declare that artificial
intelligence (AI) tools were not used, or were used solely
for language editing, and had no role in data analysis,
interpretation, or the formulation of conclusions. All
scientific content, data interpretation, and conclusions are

183

the sole responsibility of the authors. The authors further
confirm that Al tools were not used to generate, fabricate,
or ‘hallucinate’ references, and that all references have been
carefully verified for accuracy.

REFERENCES

1. Cantone E, Castagna G, Ferranti I, Cimmino M
S, Rega F, et al. Concha bullosa related heada
Eur Rev Med Pharmacol Sci 2015;19:2327-30.

2. Unli HH, Akyar S, Caylan R, Nal¢a Y, a. ]
Otolaryngol 1994;23:23-7.

3. Zinreich SJ, Mattox DE, Kenn
Diffley DM, Rosenbaum A
evaluation. ] Comput Assis
10.1097/00004728-1988

4. Mehta R, Kaluskar S
bullosa: Long term
Surg 2013;65:251

5. Eweiss A,
turbinate;
2008;46:246-8.

Conc : CT
1985,12:778-84. doi:

tolaryngol Head Neck

eitoun H. Trifurcate middle
atomical variation. Rhinology

A, Parsons DS. Paranasal sinus bony
s and mucosal abnormalities: CT analysis

gru H, Tiz M, Uygur K, Cetin M. A new turbinoplasty

nique for the management of concha bullosa: Our

rt-term outcomes. Laryngoscope 2001;111:172-4. doi:
0.1097/00005537-200101000-00030.

. Stewart MG, Witsell DL, Smith TL, Weaver EM, Yueh
B, Hannley MT. Development and validation of the
Nasal Obstruction Symptom Evaluation (NOSE) scale.
Otolaryngol Head Neck Surg 2004;130:157-63. doi:
10.1016/j.0tohns.2003.09.016.

9. Blaugrund SM. Nasal obstruction. The nasal septum and
concha bullosa. Otolaryngol Clin North Am 1989;22:291-306.

10. Har-el G, Slavit DH. Turbinoplasty for concha bullosa: A
non-synechiae-forming alternative to middle turbinectomy.
Rhinology 1996;34:54-6.

11. Paksoy M, Sanli A, Evren C, Kayhan FT, Bozkurt Z, Aydin
S, et al. The role of concha bullosa in nasal pathologies.
Kulak Burun Bogaz Ihtis Derg 2008;18:238-41.

12. Kogak 1, Gokler O, Dogan R. Is it effective to use the
crushing technique in all types of concha bullosa. Eur Arch
Otorhinolaryngol 2016;273:3775-81. doi: 10.1007/s00405-
016-4097-z.

13. Davis WE, Templer JW, Lamear WR, Davis WE Jr, Craig
SB. Middle meatus anstrostomy: Patency rates and risk
factors. Otolaryngol Head Neck Surg 1991;104:467-72.
doi: 10.1177/019459989110400407.

14. Eren SB, Kocak I, Dogan R, Ozturan O, Yildirim YS,
Tugrul S. A comparison of the long-term results of crushing
and crushing with intrinsic stripping techniques in concha
bullosa surgery. Int Forum Allergy Rhinol 2014;4:753-8.
doi: 10.1002/alr.21360.

15. Tanyeri H, Aksoy EA, Serin GM, Polat S, Turk A,
Unal OF. Will a crushed concha bullosa form again?
Laryngoscope 2012;122:956-60. doi: 10.1002/lary.23234.



