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Topographic relationship; sinusitis and paranasal sinus computed tomography
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Abstract. Topographic relationship; sinusitis and paranasal sinus computed tomography. Background: The association
between the symptoms of chronic rhinosinusitis (CRS) and computed tomography (CT) findings is controversial,
especially the topography of the symptoms and CT findings.

Objective: To determine the relationship between topographic and overall paranasal CT findings with topographic and
overall symptoms.

Methods: This was a two-center study comprising 166 patients diagnosed with chronic sinusitis. All patients underwent
CT scans and completed a questionnaire. The symptom scores and CT findings were compared.

Results: A correlation between anterior ethmoid sinusitis and hyposmia was found. Blockage of the osteomeatal complex
and posterior ethmoid sinusitis was associated with halitosis. There were also correlations between maxillary and
sphenoid sinusitis and tooth pain. The total visual scale score was not associated with any of the symptoms. No association
was seen between facial pain or facial pressure and paranasal sinus CT scores. No correlation was found between the
topographic correlation of sinus pain and topographic paranasal sinus CT findings.

Conclusions: No relationship exists between symptoms and paranasal sinus CT findings in patients with chronic

rhinosinusitis.

Introduction

Chronic rhinosinusitis (CRS) is one of the leading
causes of chronic illness, affecting a large number
of the general population.'” Patients with CRS have
many symptoms such as nasal discharge, postnasal
drip, headache, hyposmia, anosmia, and the feeling
of pressure in the head and neck region. There are
various ways to diagnose CRS. Physical and
endoscopic examinations and radiological studies
are essential to diagnose and treat CRS. Paranasal
sinus computed tomography (CT) is one of the
most useful radiological examinations for diagnosis
and treatment, especially when surgery is required.
Current views consider mucosal thickening on CT
an objective diagnostic criterion for CRS.** A CT
scan is also used to determine the severity of the
disease and decide on a surgical approach. There
are various CT scoring systems to improve
correlations between medical centers and doctors,

and scoring systems are also useful for objective
documentation of the disease. The most commonly
used of these systems are the Kennedy, Lund-
Mackay, and Harvard staging systems.>®

Paranasal sinus CT has become a very useful
tool to diagnose, stage, and plan surgery for CRS/
Many studies have attempted to define the
relationship between the symptoms and paranasal
CT scores. Several studies using the staging systems
found no solid correlations between symptoms and
CT findings, whereas others have found that certain
sinonasal symptoms do correlate with CT scan
stages in selected populations.*'* Whether or not
topographic differences on CT scans are associated
with different symptoms has not yet been fully
clarified. Many clinicians use paranasal CT scans to
confirm the diagnosis and severity of the disease or
prior to performing surgery. Therefore, clinicians
should understand the relationship between the
severity of the disease and the CT findings, and the
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Table 1

Major and minor criteria for adult rhinosinusitis

Major Criteria

Nasal obstruction or blockage
Postnasal drainage

Facial pressure or pain
Hyposmia or anosmia

Cough

Minor Criteria

Headache

Fever

Halitosis

Fatigue

Dental pain

Ear pain, pressure, fullness

associated correlation between paranasal CT
findings and localization (pain, pressure in facial
locations) or type of symptoms.

The aim of this study was to determine the
relationship between topographic and overall
paranasal CT findings with topographic and overall
symptoms.

Materials and methods

This was a two-center study comprising 166
Caucasian patients who received paranasal sinus
CT scans after unsuccessful medical treatment for
CRS at Ankara Atatiirk Research Hospital and
Samsun Medicana Hospital between May 2013 and
May 2014. Approval for the study was granted by
the Local Ethics Committee of Yildirim Beyazit
University and informed consent was obtained
from all patients. A diagnosis of chronic sinusitis
was made according to the American Academy of
Otorhinolaryngology Head and Neck Surgery
criteria (Table 1). Inclusion criteria were two or
more major criteria or one major and two minor
criteria ongoing for at least 3 months, which were
defined as chronic sinusitis. The exclusion criteria
were systemic diseases that increased the risk of
sinusitis (i.e., cystic fibrosis, immunsupressive
diseases) and patients who used immunosuppressant
drugs. The paranasal CT scans were evaluated
according to the Lund-Mackay system by Dr. Kemal
and Dr. Muderris.

All patients completed a questionnaire (Table 2)
that included questions about facial pain and
pressure and its localization, headache, nasal
obstruction, nasal discharge, tooth pain, anosmia,
hyposmia, halitosis, postnasal drip, and cough. The
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questions regarding facial pain were asked with
respect to left and right maxillary pain, left and
right periorbital pain, and left and right frontal pain.
The topography of these pain areas were compared
with the paranasal CT scores. All the questionnaire
parameters were compared with paranasal CT
parameters.

The statistical analysis was performed using
SPSS software (version 15.0; SPSS Inc., Chicago,
IL USA). After calculating the descriptive statistics,
all the parameters were examined and it was
determined whether they were parametric or non-
parametric using the Kolmogorov Smirnov test. If
they were non parametric, Spearman’s test was
used for the analysis.

Results

The study comprised 166 patients with chronic
sinusitis; 66 (39.76%) females and 100 (60.24%)
males with a mean age of 37.21+11.43 years. The
mean total visual scale score was 12.24+4.82. The
mean value of the total Lund Mackay score was
7.73+4.82 (Table 3). All parameters of the
questionnaire were compared with the paranasal
sinus CT scores (Table 4).

No correlation was found between septal
deviation, concha bullosa, frontal sinusitis, and the
patient complaints (p>0.05). A correlation was
determined between anterior ethmoid sinusitis and
hyposmia. Blockage of the osteomeatal complex
and posterior ethmoid sinusitis was associated with
halitosis. There were also correlations between
maxillary sinusitis, sphenoid sinusitis, and tooth
pain. The total visual scale score was not associated
with any of the symptoms.

According to the results of this study, there was
no association between facial pain, facial pressure,
and paranasal sinus CT scores. No correlation was
found between the topographic correlation of the
sinus pain and topographic paranasal sinus CT
findings.

Discussion

Chronic sinusitis is a significant reason for patients
to consult physicians worldwide, with 2% of all
patients in the US diagnosed with chronic sinusitis."
Routine diagnosis of sinusitis is made from the
patient’s history, physical examination, and CT
findings.” Although most sinusitis diagnoses are
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Questionnaire completed by the patients

Pan-facial pain or pressure Yes No
Right cheek pain Yes No
Left cheek pain Yes No
Right periorbital pain Yes No
Left periorbital pain Yes No
Right frontal pain Yes No
Left frontal pain Yes No

Difficulty breathing through the nose I cannot breath

I cannot breath

I cannot breath

I can breath

through both nostrils | through my right through my left normally
nostril nostril
Pain in the upper teeth Yes No
0 (None) 1 (Mild) 2 (Moderate) 3 (Severe)
Headache

Facial pressure

Difficulty breathing through the nose

Nasal discharge

Tooth pain

Sense of odor reduction

Fever in past three months

Halitosis

Postnasal drip

Cough (past 3 months)

made by primary care physicians, these physicians
do not usually have the equipment to perform
diagnostic nasal endoscopy or paranasal sinus CT
scans. It would be useful in clinical practice to
determine possible relationships between paranasal
CT scans and patients’ complaints. The classification
of the American Academy of Otorhinolaryngology
Head and Neck Surgery specifies the major and
minor criteria for the disease, which are helpful to
primary care physicians in the diagnosis. Another
question that arises concerns the relationship
between patients’ complaints and the severity and
topography of the disease. It is not clear if the
topography of sinus diseases is directly related to
the complaints. The aim of this study was to
determine the topographic relationship between
symptoms and paranasal sinus CT findings.
Previous studies have evaluated the relationship
between the complaints by patients with sinusitis
and paranasal sinus CT findings, with conflicting
results.”” Most of the studies showed no correlation
or a limited correlation between paranasal sinus CT
findings and patients’ complaints.'*** In a study by
Bonfils et al. of 474 patients with chronic sinusitis,

the only areas where a relationship was determined
between sinusitis and paranasal sinus CT findings
were for anosmia and loss of taste.” Bhattacharyya
studied 115 patients with sinusitis and found no
relationship between the CT findings and patients’
quality of life. In that study, only the pathological
severity of the Total Lund Mackay score was found
to be statistically significant." Kenny et al. reported
that high symptom severity scores for fatigue, sleep
disturbance, nasal discharge, nasal blockage, or
decreased sense of smell were associated with the
severity of CT imaging scores, but isolated
headache and facial pain or pressure were less
likely to be predictors of CT findings." Javadrashid
et al. found a positive correlation between sinusitis
and septum deviation and a negative correlation
with concha bullosa and sinusitis.'

In the current study, the association between CT
scans and patients’ symptoms was compared and
the relationship between the symptoms and
topographic CT findings. No relationship was
found between the paranasal sinus CT findings and
facial pain, facial pressure, nasal blockage, nasal
discharge, ear fullness, major symptom scores,
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Table 3

Descriptive values
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Minimum Maximum Mean Std. Deviation
Age 15.00 69.00 37.20 1143
Right maxillary pain 0 1.00 0.17 0.38
Left maxillary pain 0 1.00 0.20 041
Right periorbital pain 0 1.00 0.48 0.50
Left periorbital pain 0 1.00 0.49 0.50
Right frontal pain 0 1.00 0.35 048
Left frontal pain 0 1.00 0.36 048
Pan-facial pain 0 3.00 1.76 1.09
Pan-facial pressure 0 3.00 141 1.00
Nasal blockage 0 3.00 143 0.93
Nasal discharge 0 3.00 1.24 1.04
Tooth pain 0 3.00 048 0.72
Hyposmia 0 3.00 1.19 0.98
Fever in past 3 months 0 3.00 043 0.74
Halitosis 0 3.00 0.93 0.89
Postnasal drip 0 3.00 1.65 0.99
Ear fullness 0 3.00 0.87 0.88
Total visual scale score 3.00 27.00 12.24 4.82
Major symptom number 1.00 4.00 3.13 0.87
Minor symptom number 1.00 7.00 2.67 1.57
Concha bullosa 0 2.00 0.54 0.82
Right anterior ethmoid 0 2.00 0.88 0.65
Left anterior ethmoid 0 2.00 0.86 0.68
Right posterior ethmoid 0 2.00 0.69 0.66
Left posterior ethmoid 0 2.00 0.72 0.72
Right maxillar sinus 0 11.00 0.95 1.28
Left maxillar sinus 0 2.00 0.84 0.65
Right frontal sinus 0 2.00 0.42 0.59
Left frontal sinus 0 2.00 0.57 0.67
Right sphenoid sinus 0 2.00 0.23 045
Left sphenoid sinus 0 2.00 0.28 0.55
Right osteomeatal complex 0 2.00 0.72 0.97
Left osteomeatal complex 0 2.00 0.75 0.97
Total Lund Mackay score 0 22.00 7.73 4.82

minor symptom scores, or total visual scale score.
However, a correlation was found between the
paranasal sinus CT findings and hyposmia, halitosis,

and tooth pain.

A comparison was also made of the topographic
paranasal CT findings with the topographic
symptoms. All the parameters were compared with

each other, but particular attention was paid to the
relationships between:

* Right maxillary sinus disease — right maxillary

region pain;

e Left maxillary sinus disease — left maxillary

region pain;
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Figure 1
Relationship between the topographic visual scale score and topogaphic CT findings. VAS- visual
scale score — LMCS —Lund Mackay Score. The numbers on the x axis correspond to the following:
1: right maxilla; 2: left maxilla; 3: right ethmoid; 4: left ethmoid; 5: right frontal; 6: left frontal;

and 7: total VAS — total LMCS.

* Right frontal sinus disease — right frontal region
pain;

e Left frontal sinus disease — left frontal region
pain;

* Right sphenoid sinus disease — right periorbital
region pain;

* Left sphenoid sinus disease — left periorbital
region pain;

e Right anterior ethmoid and posterior ethmoid
disease — right periorbital region pain;

e Left anterior ethmoid and posterior ethmoid
disease — left periorbital region pain;

* Right anterior ethmoid and posterior ethmoid
disease — right maxillary region pain; and

e Left anterior ethmoid and posterior ethmoid
disease — left maxillary region pain (Figure 1).

However, no association was found between the
topography of the disease and topographic paranasal
CT scores.

According to these findings, hyposmia, tooth
pain, and halitosis were notable parameters when
dealing with a chronic sinusitis patient.

Conclusion

According to our study, patients with hyposmia
should be examined to rule out anterior ethmoid
sinusitis; patients with halitosis to rule out
osteomeatal complex problems and posterior
ethmoid sinusitis; and patients with tooth pain to

rule out maxillary sinusitis and sphenoid sinusitis.
However, there was no valuable relationships
between topographic symptoms and paranasal
sinus findings.
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