Original Article

MVP Journal of Medical Sciences, Vol 5(2), 172-177, July-December 2018

ISSN (Print) : 2348-263X
ISSN (Online) : 2348-2648
DOI: 10.18311/mvpjms/2018/v5i2/18660

Evaluation of Variations of Maxillary Sinus on

Computed Tomography

Abhay G. Kakade’, Nilesh H. Chaudhari’, Sumit M. Baviskar?, Rounak R. Bagga** and

Zoya M. Patni?®

'Associate Professor, Department of Radio-diagnosis, Dr. Vasantrao Pawar Medical College Hospital and Research
Centre, Nashik - 422003, Maharashtra, India; drabhaykakade@gmail.com, nilsrad777@gmail.com

?Assistant Professor, Department of Radio-diagnosis, Dr. Vasantrao Pawar Medical College Hospital and Research
Centre, Nashik - 422003, Maharashtra, India; baviskar.sumit54321@gmail.com

PG Resident, Department of Radio-diagnosis, Dr. Vasantrao Pawar Medical College Hospital and Research Centre,
Nashik - 422003, Maharashtra, India; drdrounakbagga@gmail.com, zoya.patni@gmail.com

Abstract

Background: Maxillary sinus although shows normal anatomical variations and it is important to know about them.
Evaluating maxillary sinus and identifying its variations on Computed Tomography not only detects the different variations
but also helps in planning and guiding Various Sinus Surgery and preventing possible complications. Purpose: Aim of this
study was to detect anatomical variations of maxillary sinuses in patients using Multi-detector Computed Tomography.
Materials and Methods: Paranasal sinuses of 130 patients who were subjected to Computerised Tomography of Paranasal
Sinus with CT (Seimens 128 slice Somatom Perspective) machine were studied. Results: A total PNS Para Nasal Sinuses
of total 130 patients were studied. Out of which only 36 patients had maxillary sinu variations. Among accessory ostia
of maxillary sinus was the commonest anatomical variation and was seen in 23 (18%) of cases. Hyperpneumatization
of maxillary sinus was detected in 7cases (5%) and Antral septa were found in 13 cases (10%). Conclusion: Thus, it’s
important to accurately assess the maxillary sinus on Computed Tomography and to determine the various anatomical
variations of the same so as to differentiate pathological lesions from an anatomical variation and avoiding unnecessary

surgical explorations and complications.
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1. Introduction

Computed tomography provides an excellent image
with multiplanar reformats to identify various details of
the paranasal sinuses including the maxillary sinus. A
precise knowledge about the various normal anatomical
variations of maxillary sinus is essential to understand the
impact of it in the disease process and management. Also,
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with the advent of various new techniques of surgeries
it's important to know about exact anatomical details
of the maxillary sinuses to guide the surgeons and thus
preventing the avoidable complications.

The maxillary sinuses are pyramidal shaped cavities located
in the face lateral to the nasal cavity on either side with its base
directed towards the lateral nasal wall and apex extends to the
zygomatic process of maxillat. The various anatomic variations
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of maxillary sinuses seen are hyper-pneumatization, hypoplasia,
antral septa and variations in location of the arteries’.

This article emphasizes on the various anatomical
variations of maxillary sinuses.

2. Aims and Objectives

To evaluate the normal anatomical variations of Maxillary
sinus using Computed Tomography.

3. Materials and Methods

It is a retrospective study and was carried out for a period
of 12 months. The CT PNS of 130 patients were performed
who were referred to the Department of Radio diagnosis
at Dr. Vasantrao Pawar Medical College, Hospital and
Research Centre, Nashik. The clinical and demographic
data were recorded after due consent. The patients
with tumours, polyposis, previous trauma or surgery
were excluded from the study. Competed Tomography
optimally displays air within the sinuses, soft tissue and
bony structure and thus provides an excellent depiction
of the anatomy as well as the disease extent, in and around
the sinuses.

All the patients were subjected to computerized
tomography of the PNS with CT (Seimens 128 slice
Somatom Perspective) machine. Direct scans of 1 mm
thickness with an increment of 0.5 mm were made.
Multiplanar reconstruction was done in axial, coronal, and
sagittal planes. For the axial scans the orbito-meatal line
was taken as reference with the patient in supine position.
The exposure settings used were 100 kVp and 300 to 325
mAs. For the evaluation of maxillary sinus septations the
axial images were used. Whereas for evaluation of the
presence of mucosal thickening on the maxillary sinus
floor and patency of the antral sinus ostium the coronal
images were used.

4, Results

The present study was carried out to describe normal
anatomical variations of maxillary sinus. Only patients
fulfilling the inclusion and the exclusion criteria were
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included in the study. Findings in the patients studied
were tabulated using Microsoft Excel software. During
the period of 24 months of the study, total 130 patients
were studied. Out of 130 patients 36 patients i.e., 27.7%
patients have anatomical variations in the maxillary sinus.
The demographic profile of the patients with variations
in the maxillary sinus were given in (Figure 1) with the
sex distribution of the same mentioned in (Figure 2).
The incidences of different anatomical variations of the
maxillary sinus were detailed in (Table 1) with accessory
ostia being the most common anatomical variations and
was seen in 23 patients out of 130 (i.e. 18%). Maxillary
sinus hypoplasia was not seen in any patient in this study.
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(41.6%).
Figure 1. Demographic Profile.

Sex Distribution

m Mumber of cases Male  m Mumber of cases Female

Figure 2. Sex distribution.
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Table 1. Types of maxillary sinus variations

Variations of maxillary sinus
Present in
Sr. L.
No Variations number of Percentages
) cases
1 Hyperpneumatized | 7 5%
2 Septae 13 10%
3 Accesory Ostia 23 18%

The most common variation of maxillary sinus is
accessory ostia and is seen in 23 cases comprising 18%.

5. Discussion

Normal anatomical variations and congenital anomalies
in the paranasal sinus region are significant findings

Wr

Maxi]lar&

sinus

axillary, *
inus

as they at times have pathological consequence or may
be the source of difficulty/complication during sinus
surgeries. CT is the preferred modality for evaluation
of paranasal sinuses. Although the associations of the
normal variations with sinusitis is not exactly known,
detailed anatomical knowledge of maxillary sinus and
their normal anatomical variations should be pursued
before any surgical intervention to avoid potential
dreadful complications.

6. Variations of Maxillary Sinus

6.1 Maxillary Sinus Hypoplasia

It is not a common condition and so is misdiagnosed as
chronic sinusitis®. Failure to recognize maxillary sinus
hypoplasia during the endoscopic surgery can lead

/

Osteo-meatal
unit

A. Coronal CT image shows normal maxillary sinus and ostium(arrow).

B. Axial CT image shows normal maxillary sinus.

Figure 3. Normal maxillary sinus.
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to injury to the medial orbital wall®. In such cases it is
difficult to find the maxillary sinus ostium.

6.1.1 Classification of Maxillary Sinus
Hypoplasia*

There are three distinct types of hypoplasia as follows:
Type 1. Mild sinus hypoplasia:

o Normally development of uncinate process as
well as of infundibular passage.

Type II. Significant sinus hypoplasia:
o Absence or hypoplasia of uncinate process,
indistinct infundibular passage and complete
opacification of affected sinus.

Type III. Profound sinus hypoplasia:
o Absence of uncinate process. Sinus is seen as a
shallow cleft in the lateral wall of the nasal cavity.

The incidence of maxillary sinus hypoplasia has been
reported in literatures as being very uncommon and
is mainly detected on the coronal sections of CT scan.
Maxillary sinus hypoplasia is many a time associated
with frontal sinus hypoplasia, thickened bony sinus wall,
mucosal pathology, orbital enlargement, variation of
anterior ethmoidal cell, therefore to prevent complications
these anatomical variations must be identified prior to
surgery®. Bolger et al.,* reported incidence of maxillary
sinus hypoplasia as 10.4% while in Kantarci et al,.
maxillary sinus hypoplasia was seen in 7% in a study
of 512 patients. Zinreich et al,” found the incidence of
unilateral hypoplasia of maxillary sinus as 10.4%. In our
study Maxillary sinus hypoplasia was not seen.

7. Hyper-pneumatised Maxillary
Sinus

Rarely there is dehiscent of bone over the maxillary tooth
roots, often over the roots of molars or premolars with a
thin mucosal lining between the antrum and the roots®
(Figure 4). These can lead to oroantral fistula formation
following the tooth extraction or also can predispose to
recurrent sinusitis from dental infection?.
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Maxillary Sinus Variations
Hyperpneumatized Maxillary Sinus
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Coronal CT image shows a thin mucosal lining between
the maxillaryantrum and the dental roots (arrow).
Figure 4. Hyperpneumatized maxillary sinus.

8. Septage Within the Maxillary
Sinus

These are uncommon, and septa usually divide the maxillary
antrum into anterior and posterior parts, each of them may
drain via accessory ostia into the nasal fossa.Very rarely, a
horizontal septum can divide the maxillary antrum into
superior and inferior parts, or the maxillary antrum may be
divided by a sagittal septum into medial and lateral parts™.
These septae can affect the maxillary drainage pathways'™.

According to John Earwaker?, maxillary sinus showed
septations in about 19 cases out of 800 patients studied. The
incidence of antral septa in the report of Velasquez- Plata
et al,, from the University of Detroit, Michigan, USA,
was in 24% on CT scan analysis of maxillary sinuses, Won-
Jin** reported a prevalence of 24.6%, among Koreans in
Jeonju, and the antralseptal prevalence reported by Ulm®,
(18.3%), from the University of Vienna, Austria. In our study
maxillary sinus septations was seen in about 10%, Krenmair
et al.,’¢, (14.3%), from the University of Vienna, Austria.

9. Accessory Ostia of Maxillary
Sinus

Accessory ostium drains into either the infundibulum or
more commonly into the posterior fontanel, behind the
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natural ostia'” (Figure 5). To prevent recurrent sinusitis,
it's important to connect both natural &accessory ostia’®.

Accessory Maxillary Ostium (AMO) may have a role
in the development of maxillary sinusitis". Although still
it is not known whether AMO is a congenital or whether
it's an acquired structure some investigators suggest that
the accessory ostium may develops after acute maxillary
sinusitis®. AMO was seen in 19.1% patients in a study
Yenigun et al.,”®. According to Earwaker'*the prevalence
of AMO was seen in 14%. In the present study, 18% of
patients had AMO.

Bilateral Accessory Ostia

Coronal CT image showing bilateral accessory ostia draining

into the middle meatus on either side (arrows).
Figure 5. Bilateral accessory ostia in maxillary sinus.

10. Conclusion

Accurate imaging assessment of maxillary sinus reveals
anatomical variations of the maxillary sinus on Multi-
detector Computed Tomography and it is important
to detect them so as differentiate between pathological
lesion form and anatomical variation. Since some
of these variations can modify the surgical planning
to more specialized procedures, they are crucial to
be recognized and mentioned to avoid unnecessary
surgical explorations and potential complications. Today
Computed Tomography is an integrated diagnostic
method for assessing the maxillary sinus variations.
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