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Abstract

Introduction: Damage to the nasal cavities and sinuses of the face concern
many disciplines, especially the specialist in Otorhinolaryngology and Cer-
Clinical and
Computed Tomodensitometric Aspects in

vical-Facial Surgery (ENT-CFS), since most symptoms have little value to di-

Cotonou in Benin, West Africa. Open jour-  Y€ct the patient towards a precise diagnosis, radiological exploration, includ-

nal of Radiology; 10, 159-172.
https://doi.org/10.4236/0jrad.2020.103016

ing three-dimensional imaging, provides diagnostic, therapeutic and fol-

low-up support. The aim is to study the clinical and computed tomography
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scan aspects of non-traumatic chronic nasosinusitis disorders at the Teaching
University Hospital of Hubert Koutoukou Maga (CNHU/HKM) in Cotonou.
Material and Method: It was a descriptive and analytical study with
retrospective collection, carried out over a period of 36 months from January
Ist, 2014 to December 31st, 2016; on 261 files of patients seen in Otorhinola-
ryngology (ENT) and Cervico Facial Surgery (CFS) consultating for a chronic
nasosinusitis disorder with no trauma notion and having performed a CT
scan. Results: Chronic lesions of the nasal sinus cavities accounted for
13.42% of ENT consultations. There was female predominance with a sex ra-
tio of 0.85. The clinic varied, the most common signs were rhinorrhea (74%),
headache (73.6%) and sneezing (38.3%). On computed tomography scan, 225
results were pathological. Sinus backfilling was in the lead with 66.7% fol-
lowed by mucous thickening with 60.44%, and by bone involvement in 28%.
Inflammatory pathologies (82.22%) were on top of the list, followed by pseu-
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do-tumoral pathologies (20.9%). The anterior sinus complex was the most
affected (56%) with predominance of the maxillary sinuses. Conclusion:
chronic nasosinusitis disorders are frequent in daily practice, with a varied
clinic. Computed tomography scan is a major diagnostic tool that should be
favored.

Keywords

Chronic Nasosinusitis Disorder, Computed Tomography, CNHU/HKM,
Cotonou

1. Introduction

The management of the nasal cavities and sinuses diseases requires clinical and
paraclinical specialties. Nasosinusitis pathologies are on top of the list of Otor-
hinolaryngology diseases [1] [2] and their prevalence varies from one country to
another. They reached 37.98% in Guinea in 2014 [1] and 38.65% in Senegal in
2017 [3].

Their impacts on social, economic, physical and psychological life are consi-
derable, especially when the disease is chronic [4] [5]. The management of
Chronic Inflammatory Rhino-Sinusitis (CRS) alone is estimated at 8.6 billion
dollars ($) per year in the USA [6]. If they can be detected clinically, imaging is
necessary to determine the lesions and their topography. Computed tomography
(CT) has shown to be a non-invasive and reliable means of exploring nasal cavi-
ties and sinuses [7]. It helps to have a precise lesion assessment and search for
the underlying anatomical factor of chronicity. The current study evaluated the
prevalence of non-traumatic chronic sinusitis diseases, their clinical and com-
puted tomography aspects at the Teaching University Hospital of Hubert Kou-
toukou Maga (CNHU/HKM) in Cotonou. Similar studies have been carried out,
but they have been generally focused on nasosinusitis ENT pathologies including
trauma, either only on posterior damage, or only on clinical and epidemiological
aspects.

2. Material and Methods

This was a descriptive and analytical study with retrospective collection from
January 1st, 2014 to December 31st, 2016. We included patients with non-traumatic
chronic nasal sinus conditions that last more than 12 weeks who had consulted
in the department of ENT and Cervico and Facial Surgery (CFS) during the pe-
riod of study at the CNHU/HKM. The sampling was exhaustive. The medical
records included clinical data and the CT report. The computed tomography
images were obtained using the Emotion Siemens Somaton 16-bar scanner
started in December 2013. These CT images were retrieved and then reinter-
preted by a radiologist with consideration of all the anatomical variants. The va-

riables studied were socio-demographic, clinical and computed tomography data
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namely the age, sex, clinical data including functional and physical signs, data
from computed tomography which are the lesions found and their characteristic
aspects. We reviewed and counted all the patients’ consultation sheets from 2014
to 2016 in ENT department, and the patients’ records with nasosinusal disease
were retained provided that they met the above-mentioned inclusion criteria. In
addition, we performed a review of the CT scans. The results of the anatomopa-
thological examination were recorded in the medical files for cases that had un-
dergone surgery or biopsies. This information was collected using a survey form
that had been drawn up beforehand. Data entry, processing and statistical analy-
sis were performed using Epidata 3.1 and SPSS version 22.0 software. The signi-

ficance threshold was set at 5%.

3. Results

During the period of study, we collected 7412 files, including 995 patients, ac-
counting for a prevalence of 13.42% with non-traumatic chronic involvement of
the nasal cavities and sinuses. Among them, 261 subjects had performed a CT
scan of the sinuses, constituting our population of study.

1) Age and sex ratio

Young adults were mostly affected and 19.20% of patients were in the age
group of 40 to 49 years old. The average age was 41.97 + 17.45 years old with ex-
tremes of 4 to 86 years old. A higher frequency was found in women with a sex
ratio of 0.85 (Figure 1).

2) Clinic

Functional signs (Table 1)

In addition, a ground of nasal sinus allergy was found in 36.8% of cases.

Rhinorrhea was present in 74%, accounting for 193 patients, of which 26.1%
of anterior location, followed by headache in 73.6%, accounting for 192 patients,
then nasal obstruction in 60.1%, accounting for 157 subjects, followed by signs
of nasal irritation (sneezing in 38.3%, smell disorder in 27.9% and itching in
24.5%).

Physical signs (Table 2)

Nasal Congestion was the most common physical sign (65.9%; 172 cases), fol-
lowed by pallor of the pituitary (31.4%; 82 cases) and deviation of the nasal sep-
tum (19.2%; 50 cases).
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Figure 1. Distribution of patients by age.
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Table 1. Distribution of patients according to the functional signs.

Size (S) Percentage (%)

Rhinorrhea
Anterior 68 26.1
Posterior 48 18.4
Mixed 77 29.5
Headache 192 73.6

Nasal Obstruction

Unilateral 39 14.9
Bilateral 46 17.6
A bascule 72 27.6
Sneezing 100 38.3
Smell disorder 73 27.9
Itching 64 24.5
Epistaxis 38 14.6
Facial pain 15 5.7
Paraesthesia 13 5.0
Reflex otalgia 10 3.8
Cough 10 3.8
Eye Pain 6 2.3

Table 2. Distribution of patients according to physical signs.

Size (S) Percentage (%)
Nasal Congestion 172 65.9
Pallor of the pituitary 82 314
Deviation of the nasal septum 50 19.2
Pus in the nasal cavity 38 14.6
Cervical lymph adenopathy 38 14.6
Polyp/Mass of the Nasal cavity 36 13.8
Others* 88 23.7

*Facial deformation (18; 6.9%); Fever (16; 6.1%); Exophthalmos (12; 4.6%); Mass of oral cavity (11; 4.2%);
V involvement (5; 1.9%).

3) Computed tomography data

Out of the 261 computed tomography examinations, 225 were pathological; 22
subjects had chronic involvement of the nasosinusitis cavities discovered fortuitously
on computed tomography. Table 3 summarizes the various involvement observed.

The damage to the nasal cavities and sinuses seen on the CT scan were manifold.

Sinus backfilling was the most visualized involvement (66.67%), followed by

mucous thickening (60.40%) and bone involvement (28%) with lyses predominance.
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Table 3. Distribution of nasal sinus lesions objectified by computed tomography.

Size (S) Percentage (%)

Backfilling 150 66.67
Mucous tickening 136 60.4

Bone involvement 63 28
Turbinal hypertrophy 34 15.11
Presence of calcification 30 13.33
Enlargement of the middle meatus 14 6.22
Ostial Obstruction 8 3.56
Presence of hydroaeric level 4 1.78
Septal Perforation 1 0.44
Thinning of the nasal septum 1 0.44
Dehiscence/orbital wall 1 0.44

Diagnoses retained on CT (Table 4)

Inflammatory involvement accounted for 82.22% including chronic rhinosi-
nusitis, followed by pseudo-tumoral pathologies 19.11% and tumoral 14.2%.

Non-invasive fungal rhino sinusitis dominated, accounting for 10.22% of the
infectious inflammatory pathology.

Location of nasal sinus involvement

The anterior sinus complex was the most affected (56%) with a predominance
of the maxillary sinuses and laterality on the right.

Figures 2-5 illustrate some aspects of computed tomography.

Anatomical variants

Among the 261 computed tomography scans performed, some (N = 88) pre-
sented anatomical variants which have been reported in Table 5.

The same subject could present several normal variants.

The deviation of the nasal septum was the most common 17.6%, followed by
Sinus septum 13.4% and Concha bullosa 10.7%.

4) Validity of the CT compared to the clinic (Tables 6-9)

Clinical-CIP crossed on CT Sensitivity = 46.9% Specificity = 68.1% PPV =
64.8% NPV = 50.6%.

The judgments converge (kappa index = 0.145; p-value = 0.014) but of low
intensity.

Clinical-IP crossed on CT Sensitivity = 53.8% Specificity = 78.8% PPV =
30.9% NPV = 90.7%.

The judgments converge (kappa index = 0.250; p-value = 0.00) but of low in-
tensity.

Clinical-TP crossed on CT Sensitivity
94.7% NPV = 94.2%.
The judgments converge (kappa index = 0.676; p-value = 0.000) but with a

56.3% Specificity = 99.6% PPV =

strong intensity.
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Clinical-STP crossed on CT Sensitivity = 29.8% Specificity = 98.6% PPV =

82.4% NPV = 86.5%.
The judgments converge (kappa index = 0.378; p-value = 0.000) but with low

intensity.

Figure 2. Polype antrochoanal of Killian Opacity convex in bissac filling the left maxillary
sinus and the left choana. Axial section in bone window (a) and parenchymatous (b) and

coronal reconstruction (c).

Figure 3. Left anterior aspergillus pansinusitis. Anterior pansinus filling (blue, green ar-
row) with the presence of coarse calcium inclusion occupying the left ostiomeatal region
(yellow arrow). Bone window in coronal reconstruction ((a), (b)) and axial section (c).

Figure 4. Nasosinusitis polyposis and inflammatory polyp histology. Bilateral filling of
the nasosinuscavities (blue, yellow, orange arrow) with thinning of the partitions of the
ethmoid cells and turbinates (green arrow). Bone window, axial section ((a), (b), (c)) and

coronal reconstruction (d).
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Figure 5. Ossifying fibroma confirmed by histology Total filling of the right maxillary
sinus (green arrow), heterogeneous rearrangement of the right jaw bone (orange arrow)
with bone lyses of the anterior and lateral walls of the maxillary sinus (blue arrow): Axial
section ((a) and (b)) and coronal reconstruction ((c) and (d)) in a bone window.

Table 4. Distribution of diagnoses retained on the computed tomography.

Size (N)  Percentage (%)

Chronicrhinitis 1 0.44
Inflammatory Pathology o .
Chronic rhino-sinusitis 144 64
Invasive fungal Rhino sinusitis 4 1.78
Infectious Pathology Non invasive fungal Rhino sinusitis 23 10.22
Bacterial Suppuration 13 5.78
Naso-sinusitis Polyposis 9 4
Killian’s Polyp 7 3.11
Pseudo-tumors Sinus polyp 12 5.33
Cyst et pseudo cyst 11 4.89
Mucocele 4 1.78
Fibrous Dysplasia 2 0.89
Benign Tumors Inverted Papilloma 1 0.44
Osteoma 7 3.11
Ossifying Fibroma 2 0.89
Malignanttumors + anatomopathology 20 8.89
Table 5. Distribution according to anatomical variants.
Variants Size (N) Percentage (%)
Deviation of nasal septum 46 17.6
Sinus septum 35 134
Concha bullosa 28 10.7
Sinus agenesia 9 3.4
Sphenoide procidence of internal carotid 7 2.7
Maxillary sinus Hypoplasia 7 2.7
Haller’s Cell 6 2.3
Spur of the nasal septum 4 1.5
Pneumatization of the unciform process 3 1.1
Asymmetry of the ethmoidal roof 2 0.8
Enlarged ethmoid bubble 1 0.4
Hypopneumatization of frontal sinuses 1 0.4
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Table 6. Clinical chronic inflammatory pathology (CIP) crossed on CT.

CIP-CT
Total
Yes No
Size 68 37 105
Yes % in Clinical CIP 64.8% 35.2% 100.0%
% in CIP-CT 46.9% 31.9% 40.2%
Clinical-CIP
Size 77 79 156
No % in Clinical CIP 49.4% 50.6% 100.0%
% in CIP-CT 53.1% 68.1% 59.8%
Size 145 116 261
Total % in Clinical CIP 55.6% 44.4% 100.0%
% in CIP-CT 100.0% 1000% 100.0%
Table 7. Clinical infectious pathology (IP) crossed on CT.
IP-CT
Total
Yes No
Size 21 47 68
Yes % in Clinical IP 30.9% 69.1% 1000%
% in IP-CT 53.8% 21.2% 26.1%
Clinical-IP
Size 18 175 193
No % in Clinical IP 9.3% 90.7% 100.0%
% in IP-CT 46.2% 78.8% 73.9%
Size 39 222 261
Total % in Clinical IP 14.9% 85.1% 100.0%
% in IP-CT 100.0% 1000% 100.0%
Table 8. Clinical tumoral pathology (TP) crossed on CT.
TP-CT
Total
Yes No
Size 18 1 19
Yes % in clinical TP 94.7% 5.3% 100.0%
% in TP-CT 56.3% 0.4% 7.3%
Clinical TP
Size 14 228 242
No % in clinical TP 5.8% 94.2% 100.0%
% in TP-CT 43.8% 99.6% 92.7%
Size 32 229 261
Total % in clinical TP 12.3% 87.7% 100.0%
% in TP-CT 100.0% 100.0% 100.0%
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Table 9. Clinical pseudo-tumoral pathology crossed on CT.

STP-CT
Total
Yes No
Size 14 3 17
Yes % in Clinical-STP 82.4% 17.6% 100.0%
% in STP-CT 29.8% 1.4% 6.5%
Clinical STP
Size 33 211 244
No % in Clinical-STP 13.5% 86.5% 100.0%
% in STP-CT 70.2% 98.6% 93.5%
Size 47 214 261
Total % in Clinical-STP 18.0% 82.0% 100.0%
% in STP-CT 100.0% 100.0% 100.0%

4. Discussion

In our study, the prevalence of non-traumatic chronic nasal sinus disease ac-
counted for 13.31%. The results are similar to those of Samaké et al. [8] in 2013
in Bamako which was 12.62% over a period of 6 months. An overall prevalence
of nasosinusitis disorders found in Cameroon in 2013 by Njifou et al [2] was
35.24% and 38.65% in Senegal in 2017 by Tall er al [3]. These rates, certainly
higher than ours, could be explained by the inclusion of traumatic causes; but
conveying the same idea, putting nasosinusitis disorders on top of ENT patholo-
gies.

1) Sociodemographic characteristics

Sex ratio was 0.85 with higher frequency in women. The average age was 41.97
+ 17.45 years old with extremes of 4 to 86 years old. The age group of 40 to 49
years old was the most affected in 19.20%. Njifou [2] reported extremes from 1
day to 86 years old, with a predominance of the age group of 16 to 40 years old
accounting for 52.09%. Attifi ef al [1], in Guinea reported an average age of 33
years old with extremes of 9 months to 73 years old and a predominance of con-
ditions in the age group of 20 to 29 years old. Chronic nasal sinus diseases
mainly affect young people, though literature reports age groups below ours. In-
deed, other studies have broadened their etiologies to traumatic cause’s apanage
of young people.

2) Clinical data

The clinic was polymorphic, the frequent symptoms were in more or less
equal proportion rhinorrhea (74%) and headache (73.6%), followed by nasal ob-
struction (60.1%). Headache was the main reason for requesting and performing
scanner. Finding corroborated by Yekpe Ahouansou et al [9] in 2015 in a study
on posterior rhinosinusitis, accounting for 28% of cases. Unlike Adjibabi et al
[10] for whom rhinorrhea came first followed by headaches. The essentially
clinical nature of his study could explain that order. Nasal congestion was by far

the most objectified physical sign (65.9%).
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3) Computed tomography data

Among the pathological computed tomography examinations, 22 presented a
chronic involvement of nasal sinus cavities, fortuitously seen on computed to-
mography. Stankiewicz et al [11] found in their study that more than half of
symptomatic patients (53%) taken in the context of rhinosinusitis had a negative
CT scan. There was also no real difference in the severity of symptoms between
patients with a positive and negative CT scan. Dubin ef al [12] have also re-
ported nearly half of the asymptomatic patients in a population with chronic
rhinosinusitis on computed tomography.

Several nasosinusitis lesions can be visualized on computed tomography in
the same patient at various degrees. The Sinusitis backfilling was found in 150
patients (66.66%), followed by mucous thickening in 136 patients (60.44%) and
bone involvements were found in 63 patients (28%), dominated by bone lysis
and osteosclerosis. Studies have shown that almost all patients with purulent
discharge from the nasal cavities or the presence of nasal polyps on physical
examination have CT images of CRS, while about half of those with mucosal
edema and minimal secretions at the clinic have visible sinus involvement [13].

Two hundred and twenty-five CT diagnoses were made. CRS was diagnosed
in 144 patients (64%). According to Ndjifou et al [2], rhino-sinusitis was the
most frequent pathology in 19.45% (627 patients) of ENT diseases in Douala. Its
prevalence in Korea was 6.95% [14]. The overall prevalence of CRS in 2012 was
10.9% in a multicenter study conducted in 12 European countries on adults [15].

Infectious involvement was found in 40 patients (17.8%), mainly fungal infec-
tions (12%) retained on the basis of the presence of calcification within a sinus
opacity. Aspergillary rhinosinusitis was the most common one. The literature
review of Vogiatzi et al [16] revealed a prevalence of 2% in France; it almost ex-
clusively affects adults, with a higher incidence in older patients and a sex ratio
of two women for one man. The invasive form of the disease is mainly described
in subjects with compromised immunity.

Pseudo-tumoral pathology was found in 19.11% with nasosinus polyps in the
forefront, then followed cysts and pseudo cysts. The polyps are relatively com-
mon in the literature. Ouedraogo in Burkina Fasso [17], Atifi in Morocco [18],
Frosini ef al [19] in Italy, Adnane ef al [20] and Bozzo et al [21] many more in
children. In the literature, recurrence has been frequently described. Cysts and
pseudo-cysts are secondary cavities developed within the sinuses and bordered
by an epithelial wall unrelated to its content, which may be liquid or semi-liquid
[22]. In 9% to 35% of cases according to the literature, these were sequelae of in-
flammatory damage, particularly dental damage, generally without pathological
nature [23] [24].

Among nasosinusitis tumors (14.2%), the benign form was mostly found with
the most common sinus cavities osteoma. It is found in 3.1% of cases. However,
its incidence is estimated at 0.4% in a series comprising 16.000 sinus images [25].

It is found in the frontal sinus (50%), in the ethmoidal cells (40%) or more rarely
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in the maxillary sinus (6%) or sphenoidal (4%); 03 cases of orbital extension
have been described in Morocco by Krimissa et al. [26] causing orbital and nerve
complications.

Among the anatomical variants presumed to be the cause of sinus contain-
ment, deviation of the nasal septum was the most common in 17.6% of cases. A
Korean study [27] carried out only on adult subjects found it in 44.8% of cases.
The prevalence of deviation of the nasal septum with an obstructive symptom
was 2.1%. This difference in proportion between the two studies could be linked
to the enrolled size (8.845 Koreans). In the literature, the frequency of deviation
of the nasal septum would be between 20% and 62% [28]. Frequent associations
of variants at risk of containment can promote chronic rhinosinusitis such as
conchabullosa and deviation of the nasal septum [29]. No statistical implication
was found between the anatomic variants presumed to be at risk of containment
and chronic rhinosinusitis according to Smith et al/ [30]. The frequency of
conchabullosa in the literature is higher than 30% [28], compared to this study
(10.7%)]. The presence of conchabullosa and/or septal deviation does not result
in the development of maxillary rhinosinusitis [31]. However, their existence
deserves to be searched.

From the various validity tests of the computed tomography compared to the
clinic, it appears that for the chronic inflammatory pathology with Ss = 46.9%,
Sp = 68.1% a PPV = 64.8% and NPV = 50.6%, that for infectious pathology with
Ss = 53.8%, Sp = 78.8% PPV = 30.9% and NPV = 90.7% and pseudo-tumor and
tumor pathology with respectively a Ss = 29.8%, Sp = 98.6% a PPV = 82.4% and
NPV = 86.5%; Ss = 56.3%, Sp = 99.6% a PPV = 94% and NPV = 94.2% the diag-
nosis with CT keeps the foreground over that done clinically, with converging
judgments even with low intensity; except for tumor pathology where the inten-

sity was higher.

5. Limitations of the Study

These are those relating to any retrospective recruitment. In some patients, im-
portant informations were missing from the medical records that would allow
their inclusion in the study; particularly the conclusions of the clinical examina-
tion, the results of the scans and the histology. Indeed, the drafting of files is
done either by medical students or nurses who unfortunately trivialize certain
key aspects of the anamnesis and record keeping. The lack of archiving and data
storage in the imaging department made impossible the reinterpretation of some
of the images making access to some of the CT images impossible. Like in many
countries in the sub-region, access to hospital digitization and archiving systems
is still utopian. In addition, some requested scanner and histology examinations
have not been carried out due to lack of financial resources. These various as-
pects have considerably reduced the number of patients included in our study
with a low number of scan results found, especially with regard to the study of

anatomical variants.

DOI: 10.4236/0jrad.2020.103016

169 Open Journal of Radiology


https://doi.org/10.4236/ojrad.2020.103016

P.Y. Ahouansou et al.

6. Conclusion

Nasal cavities and sinuses pathologies are the prerogative of daily medical prac-

tice. When they become persistent, they very often require a computed tomo-

graphy which is a reliable examination of accurate diagnostic and therapeutic

orientation.
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