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Evaluation of ostiomeatal complex pathology related 
to endoscopic sinus surgery – a retrospective analysis

OrIgInAl STudy 

InTrOduCTIOn

The ostiomeatal complex (OMC) is the region of the 
anterior ethmoid situated between the middle turbinate 
and the lateral nasal wall in the middle meatus. It repre-
sents the region of drainage for the anterior ethmoid 
sinus system, frontal and maxillary sinuses1,2. Obstruc-
tion of the OMC causes a vicious cycle of events, which 
lead to mucosal congestion, decrease of airflow and 
eventually could cause sinusitis2. OMC comprises a se-
ries of anatomical structures, and their variations could 
cause OMC obstruction. Common anatomical variations 
of the OMC include concha bullosa, paradoxical middle 
turbinate, uncinate process hypertrophy and pneumati-
zation, hypertrophy of the bulla ethmoidalis and the 
agger nasi cell, and the presence of the maxilo-ethmoi-
dal cell (Haller’s cell)3. These anatomical variations 
could also be the cause of the so-called contact point 
rhinogenic headache. This usually appears when there 

is contact between the nasal septum and the lateral 
nasal wall (could appear in septal deviations and concha 
bullosa) and it is mediated by the stimulation of trigem-
inal nerve fibers. The “P” substance has an important 
role in the occurrence of rhinogenic contact point 
headache. It is a neuropeptide found in the nasal mu-
cosa. It is thought to produce vasodilatation and stimu-
lates inflammation, determining headache4. 

Symptoms of patients with OMC obstruction are 
variable and are somewhat related to the type of ana-
tomical variation. Usually, they vary between frontal 
headache, facial and ocular pain or pressure, nasal 
obstruction and rhinorrhea.

Concha bullosa represents the pneumatization of 
one of the turbinates, most frequently the middle tur-
binate. It is one of the most frequent variations of the 
paranasal sinuses5. It can appear unilaterally or bilater-
ally, and it could be related to septal deviations. Com-
mon symptoms of concha bullosa include frontal and 

ABSTrACT

BACKgrOund.  The ostiomeatal complex (OMC) is the anatomical region situated between the middle turbinate and the 
lateral nasal wall, at the level of the middle meatus. Common anatomical variations of OMC are concha bullosa, hypertrophy 
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temporal headaches, with or without rhinorrhea, de-
termined by stimulation of trigeminal nerve fibers6-8. 
Paradoxical middle turbinate is a variation of the mid-
dle turbinate in which it is bent sideways, with its con-
vex part towards the middle meatus, thus blocking 
ventilation and drainage. It can appear as a unilateral 
or bilateral finding. 

Variations of the uncinate process are less frequent 
than the ones of the middle turbinate. They include 
uncinate process hypertrophy, lateral or medial devia-
tion and pneumatization. It can determine obstruc-
tion of the ethmoid infundibulum with blockage of 
the anterior ethmoid cells, the maxillary and frontal 
sinus9. 

The bulla ethmoidalis is the largest cell of the ante-
rior ethmoid10,11. It is considered to be the most com-
monly pneumatized. Its development can be excessive 
into different degrees of pneumatization. Also, it can 
be filled with pus, cysts or polyps12. Hypertrophy of the 
bulla ethmoidalis is associated with rhinosinusitis13. 
Extramural extension of the anterior ethmoid is pneu-
matization in neighbouring structures and bones. The 
agger nasi cell is developed at the level of the anterior 
ethmoid and the lacrimal bone14, just anterior to the 
insertion of the middle turbinate. It comes in impor-
tant functional relations to the frontal recess and to 
the fossa of the lacrimal sac. Well-developed agger nasi 
cells are possibly involved in chronic or recurrent 
frontal sinusitis15. The maxillo-ethmoidal cell or 
Haller’s cell is developed by pneumatization from the 
anterior ethmoid into the floor of the orbit. It can be 
variably developed and can obstruct the maxillary 
sinus ostium or the ethmoid infundibulum8,16. 

These structural abnormalities of OMC usually 
need surgical treatment, since they rarely respond to 
medical therapy17. Functional endoscopic sinus sur-
gery (FESS) is the “gold-standard” type of surgery in 
the pathology of OMC. The main objectives of the sur-
gery are to reopen the natural ways of drainage of 
paranasal cavities, using a minimally invasive ap-
proach. Pre-operative diagnosis of these variations can 
usually be made using computed tomography. 

MATErIAl And METHOdS

The present study is a descriptive retrospective 
study, using data from a period of 5 years, between 
January 2009 and January 2014. The data were re-
trieved from the files of “Prof. Dr. Dorin Hociota” In-
stitute of Phono-Audiology and Functional ENT Sur-
gery, Bucharest. The study group is comprised of 256 
patients (n=256), aged between 10 and 70 years old, 
patients hospitalized and treated in our clinic. The in-
sertion condition was the presence of OMC pathology, 
identified through computed tomography and/or en-

doscopy. The variables used for the study were age, 
gender, smoker status, allergy status, imagistic evalua-
tion, type of pathology, types of symptoms, mean hos-
pitalization time. The data obtained were transcribed 
into Microsoft Excel Worksheets, and statistically ana-
lyzed using GraphPad Software Prism 6. The statistical 
analysis was made using variables like “gender”, “smok-
ing status”, “imagistic evaluation”, “type of OMC pa-
thology”. For these variables, we used a percent pres-
entation. The “age” variable is a quantitative variable 
with normal distribution and was presented as a me-
dian and standard deviation. The “duration of hospi-
talization” is also a quantitative variable, but with a 
non-normal distribution. It was presented as median 
and extreme values (minimum and maximum). 

The Fischer Exact test was used for analysis of the 
differences between nominal variables. Values consid-
ered statistically significant (p) were under 0.05 
(p<0.05), confidence interval (IC) 95% (IC 95%).  

rESulTS

Out of the 256 patients in the study group, 138 
(53.90%) were female and 118 (46.09%) were male. 
They were distributed variably across age groups, 
which were divided between 10-70 years into 6 groups 
(10-19…60-70). Most patients were included into the 
40-49 years group (35.16%) and the 30-39 years group 
(28.13%). 

Regarding the “smoker” or “non-smoker” status, 
out of the 256 patients included, 135 (52.73%) were 
smokers and 121 (47.26%) were non-smokers. From 
the smokers group (n=135), 60% of patients were 
male and 40% were female. According to the age 
group, most of the smokers were between 30-49 years 
old (Figure 1).

Imagistic investigations for patients in the study were 
computed tomography (CT), magnetic resonance im-
aging (MRI) and plain radiography, which were usually 
made up to 3 months prior to admittance. Out of the 
256 patients, 169 (66.01%) had at least one type of im-
agistic investigation. 135 patients (79.88%) were inves-
tigated using CT, 20 (11.83%) using MRI and only 14 
(8.28%) using plain radiography (Figure 2).

Symptoms at admittance were evaluated using anam-
nesis, and at least one of the following was noted for 
each patient: rhinorrhea, facial pressure, sinus pain, 
rhinogenic headache, nasal obstruction. Most of the 
patients usually complained about more than one 
symptom. The presence of nasal discharge or rhinorrhea 
was the symptom affirmed by 160 patients (62.5%). 
From those, 93 (58.12%) were female and 67 (41.87%) 
were male. Facial pressure (frontal and/or maxillary) 
was noted for 94 patients (36.71%), from which 55 
(58.51%) were female and 39 (41.48%) were male. 
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Sinus pain was present for 89 patients (34.76%), 41 
(46.07%) female and 48 (53.93%) male. 106 patients 
(41.40%) complained of rhinogenic headache, 68 
(64.15%) being female and 38 (35.85%) male. The 
most common symptom in all patients was nasal obstruc-
tion, which was the main complaint for 192 patients 
(75%). From this group, 115 (59.89%) were female and 
77 (40.10%) were male (Figure 3).

OMC pathology was examined considering the pres-
ence of at least one of the major pathologic conditions 
including concha bullosa, paradoxical middle turbi-
nate, hypertrophy of the uncinate process, hypertro-
phy of the bulla ethmoidalis, hypertrophy of agger nasi 
cell and presence of Haller’s cell. All 256 patients in-
cluded into the study group suffered from at least one 
of these conditions. The diagnosis was made on imag-
istic studies (CT or MRI) or using nasal endoscopy. 
The data collected showed the following results in the 

study group: concha bullosa was present in 163 patients 
(63.67%), paradoxical middle turbinate in 18 patients 
(7.03%), Haller’s cell in 8 patients (3.12%) and hypertro-
phy of agger nasi cell in 13 patients (5.07%). Regarding 
the hypertrophy of the uncinate process and of the bulla 
ethmoidalis, they were discovered in 26 patients 
(10.15%) and 28 patients (10.93%) respectively (Fig-
ure 4). 

Concha bullosa was one of the pathological findings 
in 163 patients (63.67%) from which 87 (53.37%) 
were female and 76 (46.62%) were male. Symptoms at 
admittance for concha bullosa were: nasal discharge 
for 71.16% of patients (p=0.0003), facial pressure for 
23.92% (p=0.0001), sinus pain for 26.99% (p=0.0007), 
rhinogenic headache for 36.80% (p=0.06) and nasal 
obstruction for 83.43% (p<0.0001).

Paradoxical middle turbinate was found in 18 patients 
(7.03%), where 7 (38.88%) were female and 11 

Budu et al  Evaluation of ostiomeatal complex pathology related to endoscopic sinus surgery – a retrospective analysis

Figure 1  Distribution of smoker patients on age groups

Figure 2  Imagistic evaluation of patients prior to admittance
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(61.11%) were male. Symptoms at admittance were: 
nasal discharge for 66.66% of patients (p=0.80), facial 
pressure for 94.44% (p<0.0001), sinus pain for 38.88% 
(p=0.79), rhinogenic headache for 44.44% (p=0.80) 
and nasal obstruction for 44.44% (p=0.004).

Hypertrophy of the uncinate process was discovered in 
26 patients (10.15%) from which 17 (65.38%) were 
female and 9 (34.61%) were male. Symptoms for pa-
tients with this condition included: nasal discharge for 
38.46% of patients (p=0.01), facial pressure for 26.92% 
(p=0.39), sinus pain for 30.76% (p=0.82), rhinogenic 
headache for 38.46% (p=0.83) and nasal obstruction 
for 92.30% (p=0.03). 

Hypertrophy of the bulla ethmoidalis was discovered in 
28 patients (10.93%) from which 16 (57.14%) were 
female and 12 (42.85%) were male. Symptoms for pa-

tients with this condition included: nasal discharge for 
50% of patients (p=0.15), facial pressure for 89.28% 
(p<0.0001), sinus pain for 92.85% (p<0.0001), rhino-
genic headache for 42.85% (p=1) and nasal obstruc-
tion for 75% (p=1).

Hypertrophy of the agger nasi cell was present in 13 
patients (5.07%) and 7 (53.84%) were female and 6 
(46.15%) were male.  Symptoms at admittance were: 
nasal discharge for 38.46% of patients (p=0.08), facial 
pressure for 15.38% (p=0.14), sinus pain for 23.07% 
(p=0.55), rhinogenic headache for 100% (p<0.0001) 
and nasal obstruction for 15.38% (p<0.0001). 

Haller’s cell was found in only 8 patients (3.12%) 
from which 4 (50%) were male and 4 (50%) female. 
Common symptoms at admittance in these cases were 
nasal discharge in 37.50% of cases (p=0.15), facial pres-

Figure 3  Major symptoms on admittance

Figure 4  Distribution of patients according to OMC pathology
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sure in 50% of cases (p=0.47), sinus pain for 12.50% 
(p=0.26), rhinogenic headache for 37.50% of patients 
(p=1) and 12.50% had nasal obstruction (p=0.0003). 

After endoscopic surgery, in most cases, symptoms 
were significantly improved. Nasal drainage was low-
ered in 66.25% (n=106) of patients; facial pressure was 
diminished in 88.29% (n=83), sinus pain and rhino-
genic headache improved in 92.13% (n=82) and 
71.69% (n=76) of patients respectively; nasal obstruc-
tion was improved in 89.06% (n=171) of patients. 

The duration of hospitalization for these patients was 
between 2 to 5 days, with a median duration of 3 days. 

dISCuSSIOnS

Analyzing the results of this study, we observed that 
there was no significant difference between the distribu-
tion of patients according to age and gender groups 
(p=1) and the presence of OMC pathology. Regarding 
the repartition according to age groups, there was a pre-
ponderance of this pathology between 30 and 49 years, 
which accounted for 63.28% (n=162) of the patients. 

Regarding the status of “smoker” or “non-smoker”, 
52.73% of patients were smokers. The data resulted in 
the study could not conclude that the “smoker” status 
was a statistically significant criterion in the occurrence 
of OMC pathology, with the exception of uncinate pro-
cess hypertrophy. 76.92% (n=20) of patients with unci-
nate process hypertrophy were smokers (p=0.01).  

The most common finding in the study group was 
concha bullosa, which was found in 63.67% of the pa-
tients. From the symptoms associated with this condi-
tion, the most common was nasal obstruction in 
83.43%, followed by nasal discharge in 71.16%. 

Concha bullosa was followed in frequency by hyper-
trophy of the bulla ethmoidalis in 10.93% of patients 
and hypertrophy of the uncinate process in 10% of 
patients. Other conditions were rare findings, all of 
them accounting in less than 10.15% of patients (Fig-
ure 4). The condition found to be the rarest of all was 
Haller’s cell, which appeared in only 3.12% of cases. 

Considering the literature that discussed the same 
topic, our results were comparable or slightly different 
to those of other authors. In their study, Aramani et 
al.2, on a cohort of 54 patients (n=54), found the prev-
alence of concha bullosa as 33.3% in unilateral cases 
and 20.4% for bilateral cases, paradoxical middle tur-
binate in 14.8% cases, uncinate hypertrophy in 5.6% 
of cases, agger nasi cell and Haller’s cell in 1.9% of 
cases. On a 50-patient cohort, Biswas J et al.17 found 
the following variations in OMC pathology: concha 
bullosa in 36% of cases, agger nasi cell in 18%, para-
doxical middle turbinate in 10%, Haller cell in 8% of 
cases, and pneumatized uncinate process in 6%. 
Larger studies, like the one of Bolger et al18, made on 

202 patients, found concha bullosa in 53% of cases, 
agger nasi cell in 98.5%, paradoxical middle turbinate 
in 26.1%, Haller’s cell in 45.1% and pneumatized un-
cinate process in 2.5%. 

Other studies, on different numbers of patients 
varying between 43 and 143 had various percentages 
for each of the findings, like concha bullosa (11.5% - 
28%) or paradoxical middle turbinate (5.3% - 25.3%) 
and Haller’s cell (2% - 4.7%)19-22. We consider that 
these variations appear partly because of smaller study 
cohorts, different interpretation methods of pathol-
ogy and population variation. 

COnCluSIOnS

OMC pathology is a frequent indication for func-
tional endoscopic sinus surgery (FESS). Various and 
multiple anatomical variations can determine patho-
logical conditions of OMC. The most common ana-
tomical variation, determining blockage of OMC and 
that needs surgical treatment is concha bullosa. Other 
findings include paradoxical middle turbinate, hyper-
trophy of the uncinate process and bulla ethmoidalis, 
Haller’s cell etc.  

There were no significant relations between age 
group and the type of pathology, according to our 
study. Also, only hypertrophy of the uncinate process 
seems to be related to cigarette smoking. 

Symptoms like nasal obstruction, nasal drainage, 
facial pressure, headache and sinus pain were the 
most common complaints of patients in this study. 
The most common complaint in all patients was nasal 
obstruction. All of the symptoms were significantly im-
proved after FESS. 
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