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ABSTRACT

Dentists must understand the role of maxillary sinus diseases and their relationship to teeth and supporting
structures. The most maxillary sinus disease is Odontogenic maxillary sinusitis. Cone-beam computed
tomography (CBCT) is the imaging choice in dental practice to evaluate maxillary sinuses and maxillofacial
structures. Maxillary sinuses carry a variation of mucosal thickening. If the mucosa of maxillary sinuses exceeds
more than 2 mm, it indicates the possibility of infection in the maxillary sinuses. More than 50% of patients visiting
the dental practice have thickening of lining mucosa more than 2 mm. Limitation for CBCT includes difficulty to
differentiate between soft-tissue attenuation. This review aims to emphasize the role of CBCT in the detection of
maxillary sinus diseases in dental practice. In conclusion, the CBCT examination is the best and convenient
imaging tool in the dental practice that can identify the presence of pathology in maxillary sinus before surgery
or post-operative complication and follow-up. This literature review was done to emphasize the demand for CBCT
as an imaging investigation tool. This imaging modality is increased nowadays due to its accurate diagnosis of
dental disease and routine evaluation of alveolar bone for implant placement and sinus lift surgery.
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INTRODUCTION

CBCT has now become popular with clinicians because of its ability to image structures three-dimensionally and
at the same time to visualize both bony and soft tissue structures with extremely thin section high-resolution
images [1-3]. The dentist needs to understand the role of direct contact between the maxillary sinuses and the
posterior maxillary teeth [4]. It is well known that maxillary dental infections can cause sinusitis. Chronic disease
of teeth due to caries, trauma, or any local factor could reach the periapical tissue and cause odontogenic sinusitis,
abscess, or oro-antral fistula [5, 6]. Forty percent of chronic bacterial maxillary sinus infections are attributed to
a dental source. The origin of the site of infection in sinusitis can be effectively determined with accuracy and
precision using CBCT and a fairly low dose of radiation. Sinusitis of odontogenic origin, radiographically appear
as soft tissue density mass within the sinuses, originating from a carious tooth with a defective restoration, or an
extraction site with or without a radiographically evident periapical lesion and mucosal thickening limited to the
area of the tooth or extraction site in question. Conventional radiography has a limited view of maxillary sinuses
while cone-beam computed tomography (CBCT) allows a 3-dimensional view of maxillary sinuses. This helps to
understand the relationship between dental disease and maxillary sinus changes [7, 8]. This review is an attempt
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to make the general dentist aware of the role of CBCT in the identification of maxillary sinus diseases. Further, it
will be useful to correlate sinus pathology with dental disease.

Clinical Significance

This literature review is highlighting the demand for CBCT as an imaging investigation tool for detecting
maxillary sinus disease. Since CBCT is used routinely nowadays due to its accurate diagnosis of dental disease
and evaluation of alveolar bone for implant placement and sinus lift surgery, dentists should investigate the
presence of sinus pathology in advance to complete treatment for dental disease [9].

Macxillary sinuses and dental diseases
One of the most relevant anatomical structures in the maxilla, which are in direct proximity with the oral cavity
is the maxillary sinuses. There are a pair of maxillary sinuses in maxilla which is connected to the nasal cavity
with osteo-meatal complex. The palate bone represents the same anatomical structure of the maxillary sinus floor.
See figure 1. [10]. The Schneiderian membrane is the lining membrane of maxillary sinus walls whose changes
suggest sinus disease [11]. See figure 2.

Figure 1: CBCT scan, Coronal view, shows clear normal maxillary sinuses. Bilateral Radiolucent areas are
representing maxillary sinuses. The nasal septum is deviated to right slightly.

Figure 2: Mucositis: thickening of lining mucosa (Schneiderian membrane)

Pneumatization is the enlargement of the sinus cavity with unknown etiology amongst the population. It is a
metabolic process that takes place mostly between 12 years to 20 years old and then slowing process will take
place due to the extraction of posterior dentition and migration of teeth [11-13]. Therefore, when severe cases of
ridge atrophy are combined with pneumatization of maxillary sinuses due to the absence of maxillary teeth, a thin
alveolar bone is present between the sinus floor and oral cavity [14]. See Figures 3 (A and B).
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(A) (B)
Figure 3: CBCT scan, (A) to the left is Coronal view, and (B) to the right is Sagittal view showing mucosal
thickening of the inferior wall of the left maxillary sinus. Severe pneumatization of maxillary sinuses. The
alveolar bone of maxilla is thin. The mild nasal septum has deviated to the left

The mucosal lining of the maxillary sinuses is similar to those lining the nasal cavity, but it has fewer numbers of
mucous glands. The inner side of the lining mucosa contains the cilia which is responsible for washing the mucosal
drainage toward the nasal fossae [15]. Maxillary sinuses septation has no uniform shape or number. There is no
correlation between the thickness of the Schneiderian membrane and the presence of sinus septation [16].

When disease occurs in the periapical area, inflammatory changes will affect the lining mucosal and ends into
maxillary sinusitis [17]. Another pathway for infection spread is either via blood vessels, bone, or lymphatic
drainage. Whenever the root apices of necrotic pulp are closed to the maxillary sinus floor, there is a high chance
for maxillary sinusitis to occur. This condition is called Odontogenic maxillary sinusitis [17, 18]. Studies showed
that dental disease is the most common cause of maxillary sinusitis for patients visiting dental clinics [19].
Radicular cyst, which is a cystic lesion caused by necrosis of the pulp, can be enlarged and expands to fulfill the
sinus cavity and causes bone destruction of adjacent anatomical structures [20]. See figure 4

(A) (B)

Figure 4: 18 years old male patient seeking orthodontic treatment. CBCT show well defined corticated
radiolucent oval lesion associated with heavily restored tooth #26. It’s appearance suggesting radicular cyst
inside the sinus

Odontogenic maxillary sinusitis is also occurring by complications of improper dental treatment, which influences
infection of the sinus cavity. Root canal treatment may cause complications such as over instrumentation,
improper obturation, fluid flushing, and intrusion of instruments or biomaterials inside the maxillary cavity [21].
See figure 5
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Figure 5: 22 years old male patient came for orthodontic treatment. Tooth #16 went through root canal
treatment. Odontogenic sinusitis was noted in the follow up CBCT scan

Prolonged infection results in the oro-antral fistula. Oro-antral communication is also another complication that
is incidentally formed during tooth extraction. See Figure 6.
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Figure 6: CBCT scan, a panoramic reconstruction, and axial sections show mucosal thickening of the inferior
wall of left maxillary sinus at the area of missing the first molar. Discontinuity of the alveolar process is
associated with a dome-shaped high-density soft tissue lesion. These findings are suggesting of oro-antral
communication/ fistula and maxillary sinusitis.

Improper dental implant treatment could lead to maxillary sinus disease [22-24]. There is no evidence related to
gender or age to maxillary sinusitis [25]. See figure 7
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Figure 7: 38-year-old male patient imaged for post implant insertion evaluation. Scan showed one of the
implants is completely inside the left sinus

Moreover, the thickness of the maxillary alveolar bone is not uniform and ranges between 1-2 mm. Teeth
locations have a strong association with infection of maxillary sinuses. A disease initiated in the molars could
cause mucosal sinusitis more frequently than if the source of infection was from premolar teeth. Also, there is a
correlation between root location and maxillary sinusitis. The palatal root is the most common root that causes
maxillary sinusitis. Further, it is followed by the mesiobuccal root for the second molar. To decrease the risk of
maxillary sinusitis, it is better to avoid iatrogenic procedure into these roots [26]. See figure 8

(A) B)
Figure 8: 48 years old male patient seeking for denture construction. Odontogenic Lesion was indecently
discovered and surgically removed.

Sinusitis can also be of non-odontogenic origin, a soft tissue density mass within the sinuses originating from
conditions such as asthma, allergy and polyposis, and in the absence of carious tooth and mucosal thickening not
limited to any tooth. Non-odontogenic chronic inflammatory disease of maxillary sinuses associated with a
bacterial or fungal infection may cause thickening and sclerosis of the bone. [See figure 9]. Non-odontogenic
sinusitis develops as a saprophytic growth in retained secretions in a sinus cavity [7]. Both types of sinusitis can
be effectively imaged with CBCT. Its use in imaging diseases of the temporal bone and the inner ear has now
been well established.
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Figure 9: 66 years female patient came to clinic to restore carious teeth and edentulous spaces. Congenital
malformation of the nasal turbinate.

Many of the studies regarding maxillary sinusitis were evaluating the maxillary sinus mucosal thickening. The
average mucosal thickness was 6 mm +3 mm [27]. This finding could reach more than half of patients visiting
dental practice [28]. If lining mucosa shows thickness more than 2mm, the chance of presence of lesions such as
mucous retention cyst, mucosal polyps, or air-fluid level is appreciated [16]. [See figure 10] Also, it is observed
that maxillary sinus mucosa is increased whenever there is an obstruction in the osteo-meatal complex [25].

Figure 10: 33 years old male patient came to clinic to remove retained root for tooth #17 in maxillary sinus.
CBCT was taken five months after surgical removal for follow up. There is polyp located at the medial wall of

left maxillary sinus.

Furthermore, one of the most indications that require an understanding of maxillary sinuses is the treatment
planning of dental implant in the maxilla, which requires bone grafting and sinus elevation surgery. Augmentation
of the maxillary sinus floor is well-documented and considered a conventional treatment method, which allows
the rehabilitation of the atrophic posterior maxilla for dental implant osteointegration [10].

CBCT Role in maxillary sinus disease

The panoramic radiograph may play a role in the detection of maxillary sinus disease incidentally with a screening
of dental conditions. The discovery of maxillary sinus variation and pathology is made routinely by C.T. scans.
Moreover, MRI1 is better than C.T. scans in the detection of soft tissue structures [7]. Since the CBCT scan machine
was invented to be used in dentistry, many dentists become familiar with the interpretation of maxillary
abnormalities that affect the quality of prosthesis and the success rate of the dental implant. CBCT is far more
successful in identifying dental disease-causing sinusit [8] is. CBCT is useful to determine whether any tooth or
any tooth root was more frequently associated with a disease. The multi-planar reconstruction (MPR) in CBCT
software helps practitioners for assessment sinus configuration and the presence of roots inside the sinus [29].
The CBCT scan is also indicated to evaluate lesion's healing [30]. Dose levels of CBCT are considerably lower
than with medical CT imaging, depending on the selected field of view (FOV). With high-resolution CBCT
imaging of the temporal bone, the dose is approximately equivalent to one to two panoramic images. In high-
resolution sino-nasal imaging with a large field of view, the dose is approximately equivalent to three panoramic
images. At the press of a button, most CBCT scanners can automatically switch between 3D and panoramic
imaging modes [31].

29



Sabban and Yamany Int.J. Pharm. Res. Allied Sci., 2020, 9(3):24-32

The feasibility of CBCT comes from interpreting any anatomic variations as well as lesions, borders, and
extensions. Routine examination of the maxillary sinus is required for dental implant planning. Also, it becomes
the most requested pre-surgical assessment in dentistry [25]. CBCT can detect pathology in bone more accurately
than in soft tissue. It cannot differentiate between soft tissue and fluid attenuation the same way C.T. scans do. It
is mainly requested if the disease affected bone tissue. The attenuation limitation of CBCT scans is caused by
machine projection geometry, poor contrast resolution, and less sensitivity of scan detector [15].

Upon the use of CBCT scans, Manji et al. classified sinus pathology into one of the five categories: healthy,
mucosal thickening > Smm, polypoidal mucosal thickening, partial opacification, an air-fluid level, and complete
opacification [32].

The presence of periodontal pathology was found to be associated with the presence of radio-densities. The
presence of diffuse increased attenuation within the sinus cavity should be considered as chronic allergic
hypersensitivity or chronic hyperplastic sinusitis and polyposis associated with desiccated and retained mucosal
secretions [33].

Differential diagnosis of maxillary sinus disease associated with the presence or absence of dental cause depends
on the lesion density (attenuation), extension, location, expansion, the effect on the sinus wall and adjacent
structures. CBCT scans diagnose the obstruction of osteo-meatal complex due to pathology or an anatomical
variation such as nasal septum deviation. Thickening of maxillary sinus mucosa presents as a radiopaque line or
area consistent with mucositis or maxillary sinusitis. The presence of air-fluid levels reveals either trauma or
mucus accumulation. The mucous retention cyst is the submucosal accumulation of mucus. It is a dome-shaped
well defined soft- tissue density attached to the side of the sinus wall [See figure 11]. Complete opacification of
the sinus cavity with the expansion of maxillary walls represents Mucocele. Mucocele may be a destructive lesion,
which is caused by inflammation, tumor, or large polyp.

Figure 11: Mucous retention cyst

The presence of a benign tumor or cyst will cause expansion of the sinus toward the least resistant anatomical
structures, the cavity of the sinus. On the other hand, the malignant lesion will cause massive destruction of the
maxillary alveolar bone, teeth, and sinus walls. Infection and malignant lesions inside the sinus cavity mimic the
same soft-tissue attenuation while the chronic disease may show sclerosing areas, high-density attenuation
surrounding the injury [15, 34]. [See figure 12]

Figure 12: Periapical lesion associated with palatal root of tooth #1.6 in 32-year-old female causing sclerotic
reaction of bone yet not affecting the corresponding sinus. Sagittal view (LT) and coronal view (RT)
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Finally, the diagnosis of maxillary sinus disease is highly appreciated by a CBCT scan. This does not rule the
importance of clinical examination and further investigation, such as vitality tests. Anatomical variations of the
maxillary sinus are the key to the presence of maxillary sinus disease. Precise diagnosis for reasons of periapical
radiolucency before referral to the CBCT scan may identify a poorly recognized anatomical variation, which may
cause diagnostic confusion [29].

Conclusions

CBCT examination is the best and convenient imaging tool in the dental practice that can identify the presence of
pathology in maxillary sinus before surgery or post-operative complication and follow-up.
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