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Abstract

Background: The relationship between conchae bullosa
and sinusitisis unclear. Although previous studies have sug-
gested that even large conchae bullosa may not cause sinusitis,
there appeared to be a correlation between the degree of middle
turbinate pneumati zation with obstruction at the complex and
the prevalence of ipsilateral sinus disease. This association is
difficult of quantify, because patients preoperative sinus com-
plaints were not graded by scale of symptom severity.

Aim of Study: The aim of this study isto compare between
the effect of concha bullosa a one or with deviated nasal sep-
tum on the incidence of chronic sinusitis and by then decide
the medical or surgical intervention will help the patients more.

Material and Methods: Prospective clinical and radiolog-
ical study was conducted on 50 patients with concha bullosa
alone or associated with deviated nasal septum regarding the
incidence of developing chronic sinusitis. This study had been
carried out in the department of Otorhinolaryngology-Head and
Neck surgery, Faculty of Medicine, MUST University in col-
laboration with ENT clinic of the memorial Souad Kafafi Uni-
versity Hospital, in Cairo, Egypt. This study was performed in
the period of January 2023 till January 2024. 50 adult patients,
aged 18 years or over had been included to obtain the final data
in this study. This study had been approved by ethical commit-
tee, MUST University.

Results: Chronic rhinosinusitis occurred in 17 (34%) pa-
tients out of total 50 patients including 10 patients (59%) of
group A with concha bullosa aone compared to 7 (41%) pa-
tientsin group B with concha bullosa and DNS. All the 17
chronic sinusitis patients presented with maxillary sinusitis
(100%), Sphenoid sinusitisin 3 patients (17.6%), frontal sinus-
itisin 2 patients only (11.8%) and ethmoidal sinusitis occurred
into 6 patients (35.3%).

Conclusion: Theincidence of chronic sinusitis occurred
more in group A with concha bullosa alone more than group
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B with concha bullosa and deviated nasal septum. There was
minimal differences between gendersin all examined parame-
ters. There was no correlation between the incidence of chronic
sinusitis and the presence of concha bullosa alone or with devi-
ated nasal septum.

Key Words: Chronic sinusitis— Concha bullosa — Deviated na-
sal septum.

Introduction

THERE are four pairs of sinuses named after the
bones of the skull they are pneumatizing into: Max-
illary, ethmoid (divided into anterior and posterior
cells), frontal and sphenoid sinuses, which are al
lined by respiratory mucosa[1].

Normally, the frontal sinus drainsinto frontal re-
cess. The maxillary sinus drains into the hiatus sem-
ilunaris, then into the middle meatus and finally in
the nasal cavity through the primary maxillary os-
tium. The ostio-meatal complex islocated into the
region between the middle turbinate and the lateral
nasal wall in the middle meatus draining the anteri-
or ethmoid, maxillary and frontal sinuses. The sphe-
no-ethmoidal recess lies above and posterior to the
superior concha draining the sphenoid sinus, while
the superior meatus drains the posterior ethmoid
cdls[2].

There are many studies investigating the relation
between variants in the sinonasal anatomy and the
occurrence of sinus pathology. Pneumatization of
the nasal turbinates known as Concha Bullosa (CB)
is the most common sino-nasal anatomical varia-
tion. The incidence rate ranges from 14% to 53.6%
as reported in the literature, it occurs most often in
the middle turbinate and less commonly in the infe-
rior or superior turbinates [3,4].

The septum is the supportive structure of the
nose and is aso important in the nasal physiology.
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It isformed of the quadrangular cartilage anteriorly,
perpendicular lamina of ethmoid bone and vomer
posteriorly. Thereis no standard definition of septal
deviation, but it usually refersto the convexity of
the septum to one or both sides with the accompa-
nying deformities of midline structure. Septal devi-
ation is the most commonly seen deformity of the
nose, which might be either congenital or acquired

(5].

Deviated Nasal Septum (DNS) is one of the most
common variations. It may interfere with the phys-
iology of the nose causing narrowing of the middle
meatus which in turn causes nasal obstruction and
secondary nasal and sinus infection. It has been re-
ported in the literature that septal cartilage has an
important role in facial growth, and that septal de-
viation during the development period may result in
facial asymmetry [6,7].

The correlation between the presence of con-
chabullosa and DNS has been reported in different
studies. However, the claim that presence of devi-
ated nasal septum and pneumatization of the con-
chaare potential contributors to the development of
sinus disease is still a matter of debate. Some au-
thors believe that the nasal septal deviation or the
presence of concha bullosa affect the proper nasal
airflow leading to sinonasal obstruction, and hence
predispose to sinus disease, while the others showed
inconsistent findings [7].

Nowadays, computed tomography of the para-
nasal sinusesis asimple tool for the diagnosis of
pathologies. Therefore, it provides a precise and re-
liable preoperative roadmap for an endoscopic sinus
surgeon. Thelow radiation dose, lower costs, shorter
scanning time, and the overall accuracy have made
the computed tomography technology a preferred
method [8,9].

Aim of the work:

The purpose of this study is to compare between
the effect of concha bullosa alone or with DNS on
the incidence of chronic sinusitis and by then decide
the medical or surgical intervention will help the pa-
tients more.

Material and Methods

Sudy type:

Prospective clinical and radiological study was
conducted on 50 patients with concha bullosa alone
or associated with DNS regarding the incidence of
developing chronic sinusitis.

Sudy setting: This study had been carried out in
the department of Otorhinolaryngology-Head and
Neck Surgery, Faculty of Medicine, MUST Uni-
versity in collaboration with ENT clinic of the me-
morial Souad Kafafi University Hospital, in Cairo,
Egypt.

Sudy period:

This study was performed in the period of Janu-
ary 2023 till January 2024.

Sampling size:
50 adult patients, aged 18 years or over had been
included to obtain the final datain this study.

Ethical considerations:

This study had been approved by Ethical Com-
mittee, MUST University.

Sampling method:

A sample of randomized 50 male and female
patients above 18 years old having concha bullosa
with or without DNS were included in the study, di-
vided into two groups:

- Group A: Patients with concha bullosa alone.

- Group B: Patients with concha bullosa and deviat-
ed nasal septum.

Study population:
1- Inclusion criteria:

a Patients presented with symptoms and signs of
chronic sinusitis.

b- Patients diagnosed as having either concha bullo-
sa alone or concha bull osa associated with devi-
ated nasal septum.

c- Patients aged 18 years or over.

d- Patients of both genders were included in this
study.

2- Exclusion criteria:
a Patients with previous history of nasal surgery.

b- Patients with nasal obstruction due to other caus-
es rather than concha bullosa with deviated nasal
septum or concha bullosa aone.

c- Patients presented with acute sinusitis.

d- Patients not willing for the study and not availa-
ble for follow-up.

e- Patients aged younger than 18 years.

Sudy tools and procedures.

A definite protocol for evaluation was followed
for each patient. All participants were subjected to
the following:

A- Witten consent.

B- History documentation:

1- Personal history including name, age, sex, resi-
dence, marital status and occupation.

2- Present History including nasal obstruction, na-
sal discharge, smell disorders, facia pain, post
nasal drip, headache, bad breath, ear ache and
sorethroat.

3- Past medical history: Diabetis mellitus, Hyper-
tension, Immunocompromisation, Bronchial
asthma, ...etc.
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C- Otorhinolaryngologic Clinical & physical exam-
ination:

1- Inspection of external nose, vestibule, swellings
and skin changes over the paranasal sinuses

2- Palpation: For any sinus tenderness

3- Examination of the nasal cavity for signs of
chronic sinusitis by Anterior and Posterior rhi-
noscopy or by nasal endoscopy: Karl—Storz
4-mm rigid 0° and 30° with 18-cm Hopkins lens
rigid endoscopes were used.

D- Radiological evaluation:

Computed Tomography (CT) of the nose and
paranasal sinus axial and coronal cuts without con-
trast.

E- Intervention:

Patients were given medical treatment in the
form of topical steroids, topical decongestants, an-
tibiotics, nasdl irrigations, oral steroids and anti-
hisaminics and were followed-up monthly up to 3
months then evaluated by doing CT PNS. Patients
were only diagnosed as having chronic sinusitisif
failed medical treatment for 12 weeks and the CT
PNS showed opacified sinuses.

Results

Patient’s characteristics:

The mean age of the patients was 32.3+£10.3
yearstotally in group (A) was 32.5+10.3 years while
in group (B) was 32.1+10.3 years and both ranged
(18-62 years). Gender distribution in group (A) in-
volved 17 males (58.6%) and 12 females (41.4%)
whilein group (B) involved 9 males (42.9%) and
12 females (57.1%). There was no statistically sig-
nificant difference between both groups for age (p—
value=0.246) and gender (p-value=0.234). All Data
are presented in Table (1).

Table (1): Demographic data: Comparison of the tested groups
(group A & group B).

Group A Group B P
Total
0 n=29 (%) n=21(%) vaue

Age (yrs.):

Mean+SD  32.32£10.3  32.5+10.3 32.1£10.3 0.246

Range 18-62 18-50 21-62
Sex:

Female 24 (48%) 12 (41.4%) 12(57.1%) 0.234

Male 26 (52%) 17 (58.6%) 9 (42.9%)

Groups of the patients:

Group A included 29 patients (58%) with CB
alone either bilateral in 10 patients (34.5%) or uni-
lateral in 19 patients (65.5%). Unilateral CB are fur-
therly subdivided into 10 patients with right sided
CB (34.5%) and 9 patients with left sided CB (31%)
represented in pie Chart (1).
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Group B included 21 patients (42%) presented
with CB associated with DNS divided into a group
of 3 patients with DNS and bilateral CB (14.3%)
and another group of 18 patients with DNS and uni-
lateral CB (85.7%). The last one was rather divided
into 13 patients with left sided CB (62%) and 5 right
sided CB (23.7%) represented into Fig. (1).

CB Laterality
9 10
(31%) (34.5%)
10
(34.5%)
Bilateral Right CB Left

Chart (1): Pie chart representing CB laterality in Group A
among study patients.

Lt CB 13 (62%)

DNS +
unilateral CB (18)
Group B Rt CB 5 (23.7%)
(21 patients)
DNS + 0
bilateral CB (3) 3 cases (14.3%)

Fig. (1): Group B patients’ distribution regarding the side of
CB with DNS.

Incidence of chronic sinusitis among the partic-
ipants:

Regarding the incidence of sinusitis among the
study groups, chronic rhinosinusitis occurred in 17
(34%) patients out of total 50 patients including 10
(59%) patients of group A and 7 (41%) patients of
group B. The mean age of the patients with chronic
sinusitis was 32.4+11.9 years and was absent in 33
cases with mean age of 31.4+9.6 years (p-value=
0.738). Regarding the gender of the patients there
were 9 males (52.9 %) and 8 females (47.1%).

Regarding group A, sinusitis occurred in 10 pa-
tients (34.5%) out of 29 patientsincluding: 3 cases
with bilateral CB, 4 patients with left sided CB and
3 patients with right sided CB. Whilein group B,
sinusitis occurred in 7 patients (33.3%) out of 21
patients figured according to CB side into 1 bilat-
eral CB patient, 4 patients with left sided CB and 2
patients with right sided CB. According to DNSin
group B, sinusitis occurred in 3 patients with DNS
to the right side, 2 patients with DNS to the left side
and 2 patients with S shaped deviation (Table 2).
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Table (2): Incidence of Sinusitisin Groups of the patients.

N (%)

Snusitis:
No 33(66)
Yes 17 (34)
Group A 10 patients (59%):
No sinusitis 19(65.5)
Yes 10(34.5)
With Bilateral CB 3
With unilateral RT CB 3
With unilateral LT CB 4
Group B 7 patients (41%):
No sinusitis 14 (66.7)
Yes 7(33.3
With Bilateral CB 1
With unilateral RT CB 2
With unilateral LT CB 4
With S shaped DNS 2
With RT deviated DNS 3
With LT deviated DNS 2

In this study, after comparing the clinical and
the radiological results by doing Computed To-
mography of the nose and paranasal sinus without
contrast (axial and coronal cuts), we found thatall
the 17 patients presented with chronic sinusitis had
maxillary sinusitis (100%), 6 patients (35.3%) had
ethmoidal sinusitis, Sphenoid sinuses were diseased
in 3 patients (17.6%) and frontal sinusitis occurred
in 2 patients (11.7%).

Regarding the incidence of chronic ethmoidal
sinusitis, it occurred into 6 (35.3%) patients 3 in
group A and the other 3 in group B. There were 4
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Fig. (2): Coronal CT scan demonstrating a group B patient with bilateral maxillary sinusitis.
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patients with bilateral sinusitis and the other 2 had
right sided sinusitis with DNS in the same side and
the 2 CB were in different sides one right and the
other were |eft sided.

Maxillary sinusitis occurred in all the 17 pa-
tients (100%) divided into 10 patientsin group A
and 7 from group B (6 cases bilaterally, 8 patients
with right sided sinusitis and 3 with left maxillary
sinusitis). While chronic frontal sinusitis occurred
in 2 patientsin group A only (11.8%), Sphenoid
sinuses were diseased in 3 patients (17.6%), 2 in
group B, one patient in group A andall werein the
right side; 2 patients on the contralateral side of the
CB and one in the same side of CB and DNS. Thus,
the left side was spared in all sinuses except only 3
patients with maxillary sinusitis. Sinusitis occurred
in different sinusesin 11 cases, while the other 6
cases had only maxillary sinusitis with free other
sinuses (Chart 2).

18
16 . M Bilateral
14 Right
12

Left
10 7 = L
8
6 ]
a 2
s B =
0 0 : 1 :

I
Maxillary Sphenoid Frontal Ethmoid

Chart (2): Bar chart representing the different affected sinuses
among patients.

e
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Regarding the CB type, of all the 17 patients pre-
sented with sinusitis, 6 CB (35.3%) were of lamellar
type, 6 (35.3%) were bulbous type and 5 (29.4%)
were extensive type.

All the 17 patients diagnosed with chronic si-
nusitis were given medical treatment in the form of
topical steroids, topical decongestants, antibiotics,
nasal irrigations, oral steroids and antihisaminics
and were followed-up monthly up to 3 months then
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evaluated by doing CT of nose and paranasal si-
nuses. Only 6 (35.3%) patients showed response to
medical treatment and all were from group A with
CB alone except one case from group B. The oth-
er 11 patients didnot respond to the medical treat-
ment and underwent either endoscopic sinus sur-
gery (ESS) with partial media turbinectomy or ESS
with septoplasty and partial medial turbinectomy
for group B.

Fig. (3): Coronal CT scan demonstrating Lt ethmoidal chronic sinusitisin agroup A patient treated

surgically by FESS.

Discussion

Deviated nasal septum is one of the most com-
mon variations. It may interfere with the physiology
of the nose causing narrowing of the middle meatus
which in turn causes nasal obstruction and second-
ary nasal and sinus infection. It has been reported
in the literature that septal cartilage has an impor-
tant rolein facial growth, and that septal deviation
during the development period may result in facial
asymmetry [e].

The relationship between conchae bullosa and
sinusitisis unclear. Although previous studies have
suggested that even large conchae bullosa may not
cause sinusitis, there appeared to be a correlation
between the degree of middle turbinate pneumatiza-
tion with obstruction at the complex and the preva-
lence of ipsilateral sinus disease. This association is
difficult of quantify, because patients preoperative
sinus complaints were not graded by scale of symp-
tom severity [10].

Our study included 50 cases divided randomly
into two groups. Group A in which patients present-
ed with CB aone and includes 29 patients and group
B in which patients presented with CB associated
with DNS and includes 21 patients regarding the in-
cidence of chronic rhinosinusitis. The mean age of

the patients included is 32.3+10.3 years totally in
group (A) was 32.5£10.3 years while in group (B)
was 32.1+10.3 years and both ranged (18-62 years).
Similar to this results Hatipoglu et al., [10], included
patients has the same mean age but ranged from 14
to 59 years.

Regarding gender distribution in this study,
there were 26 males (52%) and 24 females (48%).
In many studies female gender was more than males
and this happened randomly. In the current study,
although the majority (57.1%) of the subjects with
DNS were females, there was no statistically sig-
nificant difference between both genders regarding
the presence of NSD (p=0.234). Several studies on
the other hand reported that NSD is more common-
ly seenin malesasLopeset a., [12] and Kapusuz
et al., (4 who explained this by the fact that DNS
occurs frequently due to traumawhich is more com-
monly seen in males.

In this study, although females showed low-
er prevalence of CB (48%), there was no statisti-
cally significant difference between both genders
(p=0.234). These results came in agreement with
severa other studies and against others as Bahem-
mat and Hadian, (131 who reported that CB is more
common among females.
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Our study showed that chronic rhinosinusitis oc-
curred in 17 (34%) patients out of total 50 casesin-
cluding 10 (59%) patients of group A with CB com-
pared to 7 (41%) patientsin group B with CB and
DNS. Furthermore, Kapusuz et al., [4] reported that
severe deviation may be a contributing factor for si-
nusitis. Hatipoglu et al., [11] aso found correlation
between the degree of septal deviation and the pres-
ence of maxillary sinusitis. Similarly, a meta-analy-
sis conducted by Collet et al., [14] also failed to find
adefinite relationship between the degree of DNS
and presence of maxillary sinusitis.

A number of studies examined the prevalence
of maxillary sinusitisin different study populations.
Bolger et a., [15], reported that maxillary sinusitis
occurred in 83% of their patients. Bahemmat and
Hadian, [13] on the other hand reported alower
prevalence of maxillary sinusitis (33.6%). similarly,
this study showed that 34% of the studied popula-
tion had maxillary sinusitis. Again, these variations
are mainly related to the differences between the
study populations.

For the correlation between CB and maxillary
sinusitis, some researchers as Wong et al., [16] be-
lieve that CB causes sinus obstruction and therefore
increases the incidence of maxillary sinusitis. How-
ever, others argue that there is no correlation as Uy-
gur et a., [17] and Stallman et a., [18] who reported
that 72% of patients with CB had sinus disease and
that 78% of patient without CB had sinus disease.
Therefore, they concluded that there was no corre-
lation between the presence of CB and the presence
of sinus disease.

One study done by Smith et al., [19] regarding
the prevalence of CB and DNS and their relation-
ship to the incidence of maxillary sinusitis declared
that sinusitis occurred in 50% of the patient popula
tion compared to 41% of casesincluded in group B
in our study. This higher percentage may be due to
the huge number of the cases included in that study
(883 cases) compared to our study (only 50 cases).

While it has been suggested that abnormalities
of the concha can predispose patients to obstruction
of the sinuses, leading to chronic sinusitis, other
studies with findings similar to those in the current
study as Stallman et al., 18] and Nourag et al., [20]
concluded that there was no correlation between the
presence of CB and sinusitis. Previous studies that
supported the validity of arelationship have typical-
ly included a majority of patients with pre-existing
chronic sinusitisas Wong et al., [16].

Group A inthis study included 10 right sided
CB cases (34.5%) and 9 left sided CB cases (31%)
and bilateral CB in 10 cases (34.5%). Similar to our
study, Hatipoglu et al., [11], declared that CB were
located bilaterally and in the right side more than
in the left side. these small differences are probably

related to the intrinsic variations of the examined
study population.

Group B in our study included patients present-
ed with CB and DNS showed 3 cases with DNS and
bilateral CB (14.3%) and 13 cases with left sided
CB and DNS (62%) and 5 right sided CB cases with
DNS (23.7%). Similar to our study, Ahmed, [7] said
that concha bullosaislocated in theright side less
than in the left side in cases with DNS.

Regarding the prevalence of the DNS, it was re-
ported in 21 cases (42%) of the sample size. The na-
sal septum was deviated to the right sidein 11 cases
(52.4%) and to the left side into 7 cases (33.3%).
This came close to the results obtained by Bahem-
mat and Hadian, [13] who reported that the preva-
lence of septal deviation was 37%.

These results came also close to those of Stall-
man et al., [18] who reported that septal deviation
was to the right side in 51% of their cases and to
the left in 49%. As reported by numerous studies as
Lopeset al., [12] and Gencer et al., there was no sig-
nificant predilection to either the right or left side.
Also Ahmed, [7], declared that the nasal septum was
seen deviated to the right side more than to the | eft.

For the correlation between DNS and CB, there-
sults of this study came in agreement with Lopes et
al., [12] regarding the fact that DNS did not increase
the incidence of formation of CB. On the contrary,
Bahemmat and Hadian, [13] found a significant cor-
relation between DNS and CB.

However, regarding the correlation between
the side of CB and the direction of DNS, this study
showed that there is a statistically significant corre-
lation between the presence of DNS and the pres-
ence of contralateral CB (p=0.032). Similarly, Uy-
gur et a., [17] and Keles et al., [21] found a strong
correlation between the presence of a deviated sep-
tum and contralateral CB. It could be concluded that
DNS may be afactor that prevents the formation of
CB on the same side.

Although, the exact mechanism of CB formation
is still not completely understood, airflow is con-
siderably reduced in the nasal cavity on the side of
the convexity of nasal septum and pneumatization
of the middle conchaisincreased on the contral at-
eral side. Thistheory might explain the correlation
between DNS and the higher incidence of contralat-
eral middle CB [21].

Conclusion:

The incidence of chronic sinusitis occurred
more in group A with concha bullosa alone more
than group B with concha bullosa and deviated na-
sal septum. There was minimal differences between
gendersin all examined parameters. There was no
correlation between the incidence of chronic sinusi-
tis and the presence of concha bullosa alone or with
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deviated nasal septum. There was correlation be-
tween NSD and CB, NSD and maxillary sinusitis,
and CB and maxillary sinusitis. However, there was
an association between the presence of NSD and
contralateral CB.

Additionally, correlation was found between

presence of maxillary sinusitis and maximum ex-
tension of NSD, presence of CB and severity of
maxillary sinusitis. From the previous results it
could be concluded that the presence of CB and or
NSD increases the risk factors for development of
chronic sinusitis.

1-

7-

References

AL-ABRI R, BHARGAVA D., AL-BASSAM W., AL-
BADAAI Y. and SAWHNEY S.: Clinicaly significant an-
atomical variants of the paranasal sinuses. Oman medical
journal, 29 (2): 110, 2014.

PAPADOPOULOU A.M., CHRYSIKOSD., SAMOLIS
A., TSAKOTOS G. and TROUPIS T.: Anatomical varia-
tions of the nasal cavities and paranasal sinuses: A system-
atic review. Cureus, 13 (1), 2021.

MOST S.P. and RUDY S.F.: Septoplasty: Basic and ad-
vanced techniques. Facial plastic surgery clinic North
America, 25 (2): p161-169, 2017.

KAPUSUZ G.Z., OZKIRIS M., OKUR A., KARACAVUS
S. and SAYDAM L.: The effect of nasal septal deviation
on maxillary sinus volumes and development of maxillary
sinusitis. European archives of Otorhinolaryngology, 270:
p 3069-3073, 2013.

SEDAT A., KEMAL KORAY B., TALIH O., ORHAN G.
and OKAN D.: Isthere any racial differencein term of an-
atomical variations of nasal and paranasal sinus structures?
Indian journa of Otolaryngology and head and neck sur-
gery, 74 (2): p.1544-1551, 2022.

ASANTOGROL F. and COSGUNARSLAN A.: The effect
of anatomical variations of the sinonasal region on max-
illary sinus volume and dimensions: A three-dimensional
study. Brazilian Journal of otorhinolaryngology, 88: 118-
127, 2021.

AHMED D.F.: Prevalence and correlation of nasal septum
deviation, concha bullosa and maxillary sinusitisin a group
of adult Egyptian population: A retrospective CBCT study.
Egyptian Dental Journal, 66: 143-152, 2020.

DASTAN F., GHAFFARI H., SHISHVAN H.H., ZAREI-
YAN M., AKHLAGHIAN M. nd SHAHAB S.: Correlation
between the upper airway volume and the hyoid bone po-
sition, palatal depth, nasal septum deviation, and concha
bullosain different types of malocclusion: A retrospective
cone-beam computed tomography study. Dental and medi-
ca Problems, 58 (4): 509-514, 2021.

KUCYBALA I, JANIK K.A., CIUK S., STORMAN D.
and URBANIK A.: Nasal septal deviation and concha

10-

11-

12-

14-

19-

20-

1295

bullosa—do they have an impact on maxillary sinus vol-
umes and prevalence of maxillary sinusitis? Polish journal
of radiology, 82: p. 126-133, 2017.

JOE JK.,HO SY. and YANAGISAWA E.: Documentation
of variationsin sinonasal anatomy by intraoperative nasal
endoscopy. The laryngoscope, 110 (2): p 229-235.

HATIPOGLU H.G., CETIN M.A. and YUKSEL E.: Con-
cha bullosa types: Their relationship with sinusitis, osti-
omeatal and frontal recess disease. Diagnostic intervention
radiology, 11 (3): p145-9, 2005.

LOPESDCSLP, DE MORAESM.E.L., JUNIOR LRCM,
DE OLIVEIRA GAMBA T., FLORESI.L., DE FARIA
C.F. and ASSIS A.C.: Cone-Beam Computed Tomography
analysis of prevalence of nasal septum deviation and its
relationship with the presence of middle concha bullosa
Brazilian dental science, 18 (2): p.38-43, 2015.

BAHEMMAT N. and HADIAN H.: The frequency of nasal
septal deviation and concha bullosa and their relationship
with maxillary sinusitis based on CBCT finding. Interna-
tional Journal of Medical Research & Health Sciences, 5
(112): p. 152-156, 2016.

COLLET S., BERTRAND B., CORNU S,, ELOY P. and
ROMBAUX P.: Is septal deviation arisk factor for chronic
sinusitis? Review of literature. Acta oto-rhino-laryngologi-
cabelgica, 55 (4): p. 299-304, 2001.

BOLGER W.E., PARSONSD.S. and BUTZIN C.A.: Para
nasal sinus bony anatomic variations and mucosal abnor-
malities: CT analysis for endoscopic sinus surgery. The
Laryngoscope, 101 (1): p.56-64, 1991.

WONG E.F.S.: ConchaBullosain Chronic Sinusitis (Doc-
toral dissertation, Universiti Putra Malaysia, 2001.

UYGUR K., TUz M. and DOGRU H.: The correlation be-
tween septal deviation and concha bullosa. Otolaryngology
head and neck surgery, 129 (1): pp.33-36, 2003.

STALLMAN J.S,, LOBO JN. and SOM P.M.: Theinci-
dence of conchabullosa and its relationship to nasal septal
deviation and paranasal sinus disease. American Journal of
neuroradiology, 25 (9): p1613-1618, 2004.

SMITH K.D., EDWARDSP.C., SAINI T.S. and NORTON
N.S.: The prevalence of concha bullosa and nasal septal
deviation and their relationship to maxillary sinusitis by
volumetric tomography. International journal of dentistry,
2010.

NOURAEI SA., ELISAY AR, DIMARCOA., etd.: Var-
iationsin paranasal sinus anatomy: implications for the
pathophysiology of chronic rhinosinusitis and safety of
endoscopic sinus surgery. Journal of otolaryngology-head
neck surgery, 38 (1): p 32, 2009.

KELESB., OZTURK K., UNALDI D., ARBAG H. and
BEDRI OZER: Is there any relationship between nasal
septal deviation and concha bullosa? European journal of
general medicine, 7 (4): p 359-364, 2010.



1296 Comparison between the Effect of Concha Bullosa Alone & Concha Bullosa

Lo poes (lacgd) 2V OLa 83 A9l Odangandt 1Al (v Aylae
Y jalod! rlo gol A liatly
AW gt Sl Gigus Juiae (2

alall g Lased Lualally Layhos sl Gii¥ ) el i T gl edlomggall 556 tp T5)la olsins Lalpall 038 o sausl o3

(1) Lesanll optegans | Lilsde Loiio Ulla 0+ Liiuly el iy 30kl Lais] Cypndl Ll igan Jona i o i3¥)

skl L ile 1 () Laganlly Ula Y8 padiy Lausy o wusll ol il Lilsgll cdbonggall fa ik L ile 31
Ala ¥ sty Y Jalall Glyail pa haall el il Tslse!l coboaysall o

Gt Lasiy B WY 11 VA e poaylael glyiug s Ve, Y £ YV, Y g cplsa il (bl yae asusio oS cLiiaulpu 8

Gledll &ua sy (Uls dapdies ayl) ST e 3T Ula g yiey e nSLAL oS3l e il 388 Guiall Grua csills

L lie T Zagaall o c¥la Byde o3 o Loy Uls cpeaed o] e (778) Loy Uls 8 ybe paw b ooyl LY Guguall
o Legaall i e¥ls g

Ll pgal el ntiesenll M (8 3l i Gupall QLG Llally de dasus 1 ¥ Lall 538 g O Liang aily
Saa aily.co¥la e b Lilins gpall Hla Lusigll Gumall @l Lot (73 - -) &gaa Junas poall coad Luiagll LY (gl
ilall 8 LaW Qauall QL Sung dadi guilla 6 Lgaall Ggall Gl dua Lot e la o 6 L0 al qgaal | QL
il e w iy (LY e 5T <3l wie (ef LY ogall GLeRIL Lliad ) Laas O LS sl oSl e 53ST o0
oyl 5ad ale Lgte



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

