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Maxillary Sinusitis

Kandasamy Ganesan and Neelam Rathod

23.1  Introduction

Sinusitis, also known as rhinosinusitis with the association 
of rhinitis, is a common presentation within the primary care 
setting, due to the effect it can have on individuals’ quality of 
life. It is defined as the inflammation of the mucosal lining in 
at least one of the paranasal sinuses with an acute presenta-
tion lasting for less than 12 weeks and chronic extending to 
durations greater than this. The maxillary sinus is the largest 
of four paranasal sinuses and, with its close relationship to 
the underlying dentition, it is often susceptible to inflamma-
tory processes. This chapter explores the anatomy, physiol-
ogy of the maxillary sinus, the aetiology, assessment and 
management of maxillary sinusitis.

23.2  Anatomy of Maxillary Sinus

The maxillary sinus is the largest of the paranasal sinuses and 
develops during day 65–75  of gestation, with a volume of 
approximately 1 cm3 at birth. Up untill an average age of 12, 
pneumatisation of the maxillary sinus continues as the space 
occupied by tooth germs is freed through their eruption [1]. In 
the latter stages of development, it pneumatises inferiorly, 
guided by the eruption pathway of the permanent dentition.

The main function of the maxillary sinus is involved in the 
humidification and warming of inspired air as well as preven-
tion of microorganism ingress through mucociliary action. In 
addition to this, the paranasal sinus contributes to voice reso-

nance. A possible evolutionary function may also be as a ‘crum-
ple zone’ during trauma, thus protecting the brain (Fig. 23.1).

In an adult, the maxillary sinus takes the form of a quad-
rangle pyramidal shape, with the base adjacent to the nasal cav-
ity and the peak extending towards the zygomatic process, and 
a volume in the region of 15  cm3. The roof of the sinus is 
formed of the orbital floor in the centre of which runs the infra-
orbital neurovascular bundle. The anterior wall of the maxillary 
sinus is the weakest of the walls, with the thinnest section supe-
rior to the canine resulting in the canine fossa. It is also perfo-
rated by the infraorbital nerve that supplies the maxillary sinus, 
along with the greater palatine nerve. The posterior wall of the 
sinus lies in front of and shelters the internal maxillary artery, 
sphenopalatine artery, Vidian canal and the greater palatine 
nerve. The inferior wall is the most varying in shape, with 
invaginations corresponding to the alveolar bone of the max-
illa; the anatomical root structures of maxillary molars and the 
hard palate. The bone separating the dental roots can be varying 
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Fig. 23.1 Schematic diagram of the maxillary sinus with representa-
tion of the geometric shape of the cavity
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in its quantity; from complete absence to thicknesses of up to  
12 mm [2]. This close proximity is a contributing factor towards 
the likelihood of dental iatrogenic and inflammatory pathology 
presenting in the maxillary sinus. The medial wall that is paral-
lel to the nasal cavity communicates with it through the natural 
sinus ostium at the postero- superior aspect of sinus. This 
ostium opens in to a triangular space of approximately 15 mm2 
diameter formed by the uncinate process medially, the lamina 
papyracea laterally and the ethmoidal bulla posteriorly before 

communicating with the nasal cavity through a semilunar hia-
tus in the middle meatus. This is an area of common drainage 
from the maxillary, anterior ethmoidal and frontal sinuses. 
Some individuals may exhibit anterior/posterior fontanelles; 
bony dehiscences inferior to this, covered with mucosa. These 
can act as accessory ostia, points of drainage when the main 
osteomeatal complex is blocked or there is a change in sinus 
pressure. An osteomeatal complex (OMC) is an important 
functional unit and is also a key area for the pathogenesis of 
chronic  rhinosinusitis. It consists of multiple bony structures, 
air spaces and ostia. The bony structures include the middle 
turbinate, uncinate process of the ethmoid and bulla of the eth-
moid.  Air spaces are formed by the frontal recess, infundibu-
lum of the ethmoid and the middle meatus. Ostia consists of 
anterior ethmoid, maxillary and frontal sinuses. The classic 
OMC as mentioned above has been described as the anterior 
osteomeatal unit. The sphenoethmoidal recess and the superior 
meatus are referred to as the posterior meatal unit (Fig. 23.2).

Maxillry sinus septa, present in approximately 28.4% of 
cases [3], are thin projections of cortical bone that divide the 
sinus into more than one compartment either in the transverse, 
sagittal or horizontal plane, usually in the region of the first or 
second molar.

Smaller air-filled compartments in the periphery of the max-
illary sinus can include Haler cells and Concha bullosa. Haller 
cells are air cavities encompassed in the ethmoidal capsule and 
are located below the inferomedial aspect of the orbital floor, 
and lateral to the ethmoidal cells. These can be present in a 
range of sizes as well as unilaterally or bilaterally. Concha bul-
losa is another variant air-filled cavity pneumatised in to the 
middle turbinate. These particular anatomical (Fig. 23.3) varia-
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Fig. 23.2 Schematic diagram showing a coronal cross section of the 
maxillary sinus and the osteomeatal complex
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Fig. 23.3 Schematic diagram 
with a sagittal cross section of 
the nasal cavity and the 
respective openings in to it

K. Ganesan and N. Rathod



477

tions have the potential to  influence the dimensions of the osteo-
meatal complex, increasing the likelihood of sinus disease [4] .

23.3  Maxillary Sinus Physiology

At a histological level, the maxillary sinus consists of cili-
ated columnar cells, basal cells and goblet cells and thus 
forming respiratory epithelium architecture. Unlike the rest 
of the respiratory pathway, the sinuses have fewer ciliated 
and goblet cells; friable epithelium and fewer seromucous 
cells, making them prone to microorganism ingress and 
related pathology.

The clearance of secretions from the sinuses is through 
a combination of ciliary and mucous action. The mucous 
secreted by the goblet cells consists of 96% water, with 
the rest consisting of glycoproteins, immunoglobulins, 
histamines, lactoferrin, prostaglandins and lysozymes [5]. 
It functions to trap foreign body and defend against bacte-
rial ingress. This is combined with the ciliary action that 
promotes a spiral action of movement of the mucous 
through active transport from the base of the sinus towards 
the natural ostium in the supero-posterior aspect of the 
medial sinus wall and thus working against the forces of 
gravity.

Normal flora within the maxillary sinus is usually a com-
bination of sterile aerobic and anaerobic organisms includ-
ing bacteria organised in a complex biofilm within the sinus 
mucus layer. These usually include mainly aerobic 
B-hemolytic streptococci, staphylococci and haemophilus 
spp. The anaerobic organisms, that are fewer in quantity, 
include peptostreptococcus, fusobacterium sp and bacteroi-
des. Whether these organisms are present in normal physiol-

ogy or transiently is poorly understood. Host specific and 
non-specific defence against these bacterial species is also 
part of normal physiology with the sinus mucosa producing 
secretion including antimicrobial peptides, proteins, neutro-
phils, macrophages coupled with the mucociliary transport 
towards the ostium (Fig. 23.4).

23.4  Sinusitis Pathophysiology

Due to the narrow size of the ostium opening, occlusion and 
related pathology of the maxillary sinus space are very likely 
possibilities. Obstruction of the sinus ostium can either be 
primary to the sinusitis process or secondary inflammation 
originating from elsewhere in the sinus.

With obstruction of the natural ostium, there is reduced 
oxygenation and gas exchange within the maxillary sinus, 
alongside reduced mucociliary action and mucous stasis. In 
the most common acute form of sinusitis, viral upper respira-
tory tract infections result in significant nasal congestion that 
results in maxillary sinus blockage and stasis. Anatomical 
differences such as large middle turbinates, deviated nasal 
septums or concha bullosa can increase the likelihood of 
ostium  occlusion. Polyps, in particular those originating 
from the ethmoid, may also obstruct the maxillary sinus 
opening (Table 23.1).

Any form of obstruction and subsequent stasis in the max-
illary sinus produce a favourable environment for the flour-
ishing of an anaerobic environment, encouraging the 
formation of purulent secretions. In addition to this, changes 
in the sinus pressure, coupled with local mucosal inflamma-
tion, contribute to the symptoms of pain and pressure in the 
region [6]. The initial lower sinus pressure is caused by the 
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consumption of the finite oxygen within the blocked and 
confined maxillary sinus cavity. This is followed by a tran-
sient increase in pressure where there is a greater production 
of carbon dioxide and sinus secretion.

Chronic rhinosinusitis has features of long-term inflamma-
tion, rather than primary infection, of the nasal passages and 
paranasal sinuses with an unknown underlying cause. It is 
likely to be part of a cycle involving inflammation, infection 
and subsequent obstruction of the ostium [7]. Without the pres-
ence of polyps, chronic sinusitis may be multi-factorial in 
nature, with one or several predisposing factors as outlined 
below.

Nasal polyps are oedematous masses of the mucosal 
membrane found in the nasal passages and paranasal sinuses. 
Histologically, they show squamous epithelial proliferation, 
a thickened basement membrane, absence of neurosensory 

filaments and inflammatory cell infiltrate with high numbers 
of oesinophils [8]. The pathogenesis in the formation of pol-
yps and its contribution towards chronic rhinosinusitis is 
poorly understood. One in vivo study involving rabbits with 
stimulated maxillary sinusitis observed the formation of 
inflammatory-type polyps in subjects with purulent infection 
and granulation based polyps in both purulent and non- 
purulent infections. In both infective processes, epithelial 
damage to the mucosal lining appeared to be a significant 
factor in the initiation of polyp formation [9]. Other evidence 
shows that high levels of interleukin 5, 13 and histamines in 
the polypoid tissue may also have a contributing role [10]. 
The general consensus of studies shows a high level of 
inflammatory mediators in the initiation and presence of 
nasal polyps, suggesting chronic inflammation to be a key 
factor.
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23.4.1  Microorganisms of Sinusitis

The polymicrobial nature of maxillary sinusitis has been 
well documented. The initial aerobic bacterial infective 
organisms often include Streptococcus pneumoniae, 
Haemophilus influenzae and Moraxella catarrhalis in acute 
sinusitis [11]. Chronic sinusitis has found to harbour the 
aforementioned organisms in addition to Prevotella species, 
Fusobacterium species and anaerobic streptococci [12]. 
More recent studies have cultured Staphylococcus aureus, in 
particular methicillin resistant-type from sinus mucosal sam-
ples [13].

23.5  Predisposing Factors

23.5.1  Anatomical Variation

Any variation deemed to alter the volume or the size of the 
maxillary ostium may contribute to an increase risk of sinus-
itis. This includes [14]:

• Haller cells.
• Concha bullosa.
• Reduced infundibular width.
• Septal deviation.
• Choanal atresia.
• Nasal polyps.
• Hypoplasia of the sinus.
• Maxillary dentition roots in the sinus.

23.5.2  Atopy (Allergy)

The distinct relationship between the allergy and inflamma-
tion remains unclear. Current hypothesis predicts that with 
the ventilation passage in continuum with the nasal mucosa, 
inflammation along the rest of the airway can affect the nasal 
passages, thus causing narrowing of the ostium. This is sup-
ported by the high incidence of chronic rhinosinusitis with 
allergies driven by IgE mediators.

23.5.3  Asthma

The association between chronic sinusitis, mainly with nasal 
polyps, and asthma has been well documented. Several stud-
ies have shown radiographic sinus mucosal abnormalities in 
individuals with asthma, in particular with those suffering 
from severe steroid-dependent asthma [15]. Similar studies 
show a trend in the severity of sinusitis correlating to the 
severity of asthma experienced, supporting the theory of 
inflammation of a unified mucosal airway concept of the dis-

ease process. The association between asthma and sinusitis 
is further indicated with studies showing individuals report-
ing improvement in their asthma symptoms subsequent to 
medical and/or surgical treatment of their sinusitis [16].

23.5.4  Aspirin

Aspirin/NSAID hypersensitivity has been found to have an 
association with a persistent form of chronic sinusitis, usu-
ally with the presence of nasal polyps. Along with severe 
asthma, this disease process has been named the ‘Aspirin- 
triad’. The mechanism of pathogenicity is thought to be 
linked to cyclooxygenase inhibition and inhibition of arach-
noid acid metabolism rather than an underlying immunologi-
cal process. The presence of hyperplastic sinus mucosa 
contributes to a high level of recurrence in nasal polyps sub-
sequent to sinus surgery for removal [14].

23.5.5  Environmental

Several environmental factors have been associated with an 
increased incidence of sinusitis with changes in air quality 
acting as suggestive stimulants. Greater prevalence has been 
identified in patients exposed to chemical air pollutants 
including pharmaceutical products, photocopying ink by- 
products, smoke and dampness [14, 17].

23.5.6  Ciliary Impairment

This may be present in the form of reduced cilia or ciliary 
cells, causing impairment of mucociliary flow and thus cre-
ating environments favourable for bacterial or viral 
sinusitis.

23.5.7  Smoking

Smoking is likely to diminish the presence of normal 
microbiological flora in the nasal and paranasal spaces, 
allowing for the growth of pathogenic microorganisms and 
thus eliciting a hypersensitivity reaction in the sinonasal 
mucosa [14].

23.5.8  Gastro-Oesophageal Reflux

It has been suggested that inflammation may be elicited 
when the oro- and nasopharynx comes in contact with gastric 
acids during reflux and subsequently contributing to sinusitis 
[18].

23 Maxillary Sinusitis
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23.5.9  Odontogenic Maxillary Sinusitis

As part of the examination process, this should be evaluated 
at the early stages and could prevent prolonged periods of 
investigations and symptomatic management (Fig.  23.5). 
Approximately 15–24% of unilateral maxillary sinusitis cases 
are believed to be of odontogenic origin [19], with some stud-
ies indicating this figure to be as high as 40% [20]. In a meta-
analysis of 15 observational review studies consisting 770 
cases, the first molars were found to be the most common 
tooth to be causative for odontogenic sinusitis (22.51%), fol-
lowed by third molars (17.21%), second molars (3.97%), pre-
molars (5.96%) and lastly canines (0.66%). The etiological 
contribution to the sinusitis was found most commonly to be 
from iatrogenic factors (55.97%), periodontal disease 
(40.38%) and odontogenic cysts (6.66%) [21]. Figure  23.6 
outlines the distribution of the iatrogenic processes leading to 
sinusitis [21].

The disruption in maxillary sinus floor, from whichever 
odontogenic source, causes localised inflammation that 
remains persistent in that area or spreads along the sinomuco-
sal surface with subsequent obstruction of the sinus ostium. 
Bacterial colonisation have been shown to consist of both 
aerobic and anaerobic species in 75% of cases, with the other 
25% predominantly anaerobic in nature. Staphylococcus 
aureus and streptococcus pneumonia were the predominant 
aerobic bacteria isolated. When looking at the anaerobic bac-
teria distribution, Peptococcus and Prevotella species domi-
nated and haemophilus and Moraxella species were absent in 
cases of odontogenic maxillary sinusitis [20].

23.6  Classification of Sinusitis

Sinusitis is defined as an inflammation of the paranasal 
sinus mucosal lining; however, it rarely presents in isola-
tion and is usually coupled with the inflammation of the 
nasal mucosa, thus being termed as rhinosinusitis. The car-
dinal features, of which two are required for a suggestive 
diagnosis of a rhinosinusitis, are outlined in the 2012 
European position paper by the International Rhinology 
Society (Table  23.2). The condition is broadly classified 
based upon the chronicity of the condition as well as 
whether there is presence of polyps.

23.6.1  Acute Rhinosinusitis

Acute rhinosinusitis (ARS) is defined as persistent sinusitis 
that resolves within a 12-week period. It is a common pre-
sentation within the populations globally, with prevalence 
rates between 6 and 15% [14].

23.6.2  Chronic Rhinosinusitis

Chronic rhinosinusitis is defined by the persistence of sinus-
itis symptoms for greater than 12 weeks, with no resolution 
after initial sinusitis treatment. It is further subdivided into 
whether there is a clinical and radiographic presentation of 
nasal polyps.

a b
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Fig. 23.5 (a) A coronal section of a CT of maxillary sinus showing 
extensive left-sided maxillary sinusitis. A periapical radiolucency on 
the upper left first molar with a breach in the cystic area to allow the pus 

to enter the sinus and causing the sinusitis. (b) A sagittal section same 
image showing the extent of the sinusitis. A periapical radiolucency is 
noticeable in relation to mesiobuccal root of upper left first molar
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23.6.3  Fungal Rhinosinusitis

This subtype of chronic rhinosinusitis involves the inflam-
mation of the maxillary sinusitis that is attributed to a fungal 
pathogen and can be classified into acute fungal rhinosinus-
itis, fungus balls or fulminant invasive fungal rhinosinusitis.

Acute fungal rhinosinusitis (AFRS), as described by Bent 
and Kuhn, is characterised by five properties [22]:

 1. Nasal polyps.
 2. Type I hypersensitivity to fungi (skin test or serum IgE 

testing).
 3. Sample positive for fungal staining.
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Fig. 23.6 A pie chart 
illustrating a distribution of 
the iatrogenic processes 
contributing to odontogenic 
sinusitis [21]

Table 23.2 Features of rhinosinusitis [14]

Symptoms Endoscopic signs of CT changes
     •  Nasal 

obstruction/
blockage

     •  Nasal 
congestion

     •  Anterior/
posterior 
nasal 
discharge

     •  Anosmia/
Hyposmia

     •  Facial pain/
pressure

•  Nasal polyps,
•  Mucosal oedema/

obstruction of the 
middle meatus,

•  Mucopurulent 
discharge mainly from 
the middle meatus

•  Mucosal change 
in the sinus
Mucosal change 
in the osteomeatal 
complex
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 4. Eosinophilic mucin that does not invade into sinus 
tissue.

 5. Characteristic CT radiopaque sinus findings.

The predicted pathogenesis of AFRS is believed to be an 
allergic, immediate hypersensitivity reaction to an inhaled 
fungal organism resulting in a chronic inflammatory response 
in a predisposed individual, usually with asthma. The most 
common isolated fungal species include Bipolaris, 
Curvularia, Aspergillus, and Drechslera species.

Fungal balls are non-invasive, dense collections of fungal 
debris within the maxillary sinus. Found in mostly immuno-
compromised and elderly individuals, they are formed com-
monly of aspergillus, in response to prolonged exposure to 
the fungi through inhalation of airborne spores or oral antral 
communication.

Acute invasive fungal sinusitis is a rapidly infiltrating 
growth of the fungi with a high risk of morbidity and mortal-
ity. Immunocompromised individuals that are predisposed to 
this include those with:

• Diabetes,
• Leukaemia,
• Hard and soft tissue malignancy with neutropenia,
• Steroid therapy,
• Severely impaired cell-mediated immunity (congenital or 

acquired).

Initial clinical presentation involves an acute onset of 
facial/head pain, fever, epistaxis and, in severe cases, of bony 
erosion with extrasinus infiltration and possible mental sta-
tus change. Urgent surgical management and post-operative 
antifungal therapy is required.

23.7  Clinical Diagnosis

Diagnosis of sinusitis is primarily through clinical history 
and examination with the possible adjuncts of imaging stud-
ies and/or laboratory testing. The signs and symptoms of 
sinusitis can be categorised in to major and minor. Major 
features include infraorbital and maxillary facial pain, pres-
sure sensation, congestion/obstruction sensation, purulent 
rhinorrhoea, hyposmia and fever [23]. Minor features are 
present in some of the individuals with suspected sinusitis 
and include headache, fatigue, dental pain, halitosis, cough 
and ear pain/fullness.

The acute form of rhinosinusitis is indicated usually when 
a patient has recently suffered with the symptoms of an upper 
respiratory tract infection that is viral in nature. After an ini-
tial 7–10 day phase of viral infection with gradual recovery, 
patients give history of worsening symptoms. Evaluation of 
nasal discharges show secretions that were once clear at the 

at the initial stages of the viral infection that become yellow, 
green or grey in nature at the latter aspect of the biphasic 
disease process. Unilateral disease process provides greater 
indication towards sinusitis. Palpation over the infraorbital 
sinus region would elicit tenderness due to the pressure 
build-up from stasis and inflammation of the sinus cavity.

Patients with suspected chronic rhinosinusitis may pres-
ent with symptoms of acute rhinosinusitis but to a milder 
degree, with the absence of a predisposing upper respiratory 
tract infection including fever. The presenting complaint 
may often be of the lack of effectiveness in acute medical 
management techniques [24]. Regardless of whether the 
causative factor in the chronicity of their sinusitis is from the 
presence of nasal polyps or not, patients will often present 
with facial pain or pressure, anterior or posterior nasal dis-
charge and slight fatigue. Those that suffer from chronic 
sinusitis without the presence of polyps may also experience 
anosmia or hyposmia. Thus, the ambiguity in presentation 
makes the diagnosis of chronic sinusitis with clinical history 
and examination alone challenging, but nonetheless provide 
a vital role in their diagnosis and long-term management.

Endonasal examination in the form of anterior rhinoscopy 
may also be performed with headlighting and a speculum; 
alternatively with the large speculum of an otoscope. It can 
play a supportive role in visualising inflamed nasal mucosa, 
presence and quality of nasal discharge and the turbinates 
with an indication of nasal polyps or anatomical variation 
that may not have been suspected previously.

Nasal endoscopy provides an enhanced technique for 
direct visualisation of the nasal passage. Abnormalities in the 
nasal passage can be seen including the middle, superior tur-
binates and the osteomeatal mucociliary drainage passage. 
Where acute rhinosinusitis is diagnosed mainly through clin-
ical history and simple examination, this method is more rel-
evant for incidences of chronic rhinosinusitis. Nasal 
endoscopy can be used at 3, 6, 9 and 12 monthly intervals in 
chronic disease process to assess the degree of inflammation, 
discharge and size of nasal polyps.

Intraoral assessment should include assessment of both 
soft and hard tissues. The dentition requires close evaluation 
to rule out primary aetiology which can account for 5–10% 
of acute rhinosinusitis cases [25]. Detailed assessment for 
extensive dental caries, periapical and/or periodontal infec-
tions for teeth distal to the canine is required. Where multiple 
teeth are unilaterally tender to percussion with a lack of cor-
relation to dental pathology clinically or radiographically, 
sinusitis not of dental cause is a probable diagnosis. This 
sensation may also be elicited with facial or head move-
ments. This is due to the close neural relationship between 
the maxillary sinus and upper molars. Pain or pressure sensa-
tion is also elicited from palpation in the most superior aspect 
of the maxillary buccal sulcus. In some cases, posterior dis-
charge in to the nasopharynx that is either characteristically 
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clear or coloured in nature can be visualised during intraoral 
assessment.

Recurring episodes of acute rhinosinusitis (more than 
three episodes a year) requires wider consideration of the 
primary causative factor. Peters et al. has attributed recurrent 
acute rhinosinusitis to various reasons such as immunodefi-
ciency, cystic fibrosis, ciliary dysfunction and anatomic 
abnormalities [16] (Table 23.3).

Severe episodes of acute rhinosinusitis originating from 
the maxillary sinuses are a rare presentation. Complications 
can arise with the involvement of the ethmoidal and frontal 
sinuses that are in close proximity to vital structures includ-
ing the anterior cranial cavity and the orbits with associated 
venous drainage systems [27].

As per Ah- See et al. [28], certain features of sinusitis that 
require urgent intervention are:

• Bleeding.
• Proptosis/diplopia.
• Maxillary paresthesia.
• Intraorbital/intracranial complications.
• Osteomyelitis.
• Immunocompromised patients.

23.8  Clinical Imaging

Clinical imaging is a useful adjunct to the diagnosis of sinus-
itis. It can provide confirmatory and characteristic informa-
tion to guide management of the condition.

Plain radiography is an accessible and cost-effective 
means of visualising the maxillary sinus. An orthopantomo-
gram (OPG), though focusing on the dentition, maxilla and 
mandible, also includes a significant proportion of the maxil-
lary sinuses and provides an opportunity to identify the pres-
ence of pathological features. Indication of sinusitis would 
be from the presence of unilateral or bilateral generalised 
diffuse radiopacity within the maxillary sinus. Causative dis-
ease process can also be visualised including the proximity 
of periapical pathology from the maxillary dentition, peri-
odontal disease, cystic lesions of dental origin, foreign body 
presence, sinonasal mucocele or polyps. The significant level 

of artefact from overlying structures however limits the use-
fulness of this imaging modality. Where dental disease is a 
suspected contributing factor, dental periapical radiographs 
can be considered for a targeted and enhanced dental evalua-
tion. Consequently, a dental cause for sinusitis can be chal-
lenging to diagnose, in particular in cases of chronic 
sinusitis.

The occipitomental view, also known as the ‘Water’s 
view, can additionally offer visualisation of the entire sinus 
as well as other paranasal sinuses, with fluid collection and 
mucosal thickening evident at varying angles. Care must be 
taken to differentiate between a benign mucosal cyst and a 
fluid level. A diagram showing the difference in the appear-
ances between the two is shown in Fig. 23.7.

Despite the efficiency with which these images can be 
taken, one should consider whether the overall information 
gained for sinusitis diagnosis justifies the exposure to radia-
tion. Plain imaging does not offer a comprehensive view of 
the maxillary sinus ostium, the occlusion of which will often 
be the causation of subsequent sinusitis. Apart from sugges-
tion in the presence or absence of disease process, it does not 
offer information on the severity of the condition. With sig-
nificant overlap, diagnosis of sinus masses can also be 
difficult.

Computer tomography (CT) (Fig.  23.8) offers the three- 
dimensional visualisation of the sinuses and can be confirma-
tory in the presence or absence of sinus disease. These should 
be considered only where a patient’s symptoms are vague or 
first-line medical management has thus far failed to offer sig-
nificant relief of symptoms. Contrast medium is not required 
as they do not offer additional value towards diagnosis or man-
agement. It should also be noted that where CT scans of 
sinuses are taken, maxillary teeth should also be included to 
assess for their involvement in the disease process.

With appropriate manipulation of imaging sections, the 
location and severity of sinus disease can be gauged. Mucosal 
thickening is distinctly evident on CT scans, being more pro-
nounced in cases of sinusitis with polyps. Further diagnostic 
information is available on the sinus content including air–
fluid levels. The patency of the sinus discharge tract can be 
assessed with detailed view of the osteomeatal complex on 
coronal sections thus allowing for surgical planning. The 
presence or absence of nasal masses can be confirmed in CT 
cases but can be used to differentiate between sinus polyps, 
cysts or tumours. Generalised thickening or sclerosis of the 
maxillary sinus walls may be indicative of chronic sinusitis 
whereby early infective processes cause demineralisation of 
the sinus wall and prolonged reactive host responses that 
result in sclerotic bone deposition. Where sclerosis is more 
localised in the maxillary sinus wall, there may be indication 
towards enquiry of previous sinus surgery.

Cone beam computer tomography (CBCT) can provide 
enhanced information on the pathological processes contrib-

Table 23.3 Differential diagnosis for maxillary sinusitis, NICE guide-
lines 2018 [26]

     • Upper respiratory tract infection.
     • Allergic rhinitis.
     • Adenoiditis or tonsillitis.
     • Sinonasal tumour.
     • Turbinate hypertrophy.
     • Migraine.
     • Giant cell arteritis.
     • Temporomandibular joint dysfunction.
     • Neuropathic or atypical facial pain.
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uting towards sinusitis, with slices as fine as 0.4 mm as well 
as offering a lower radiation dose exposure, in the region of 
10%, in comparison to a fine slice CT scan (Fig. 23.9).

This is more relevant for cases of maxillary sinusitis of 
dental origin in which pathological processes can be tracked 
from the tooth to the sinus structure.

MRI scans offer an imaging modality that allows some 
enhanced interpretation in the appearance of the soft tissue 
within the sinus. This is not relevant in the majority of 
uncomplicated maxillary sinusitis presentations. The use of 
MRI is limited to cases where there is opacification of the 
maxillary sinus with no obvious obstruction, osseous abnor-
mality or odontogenic pathology. It allows the differentiation 
between mucosal inflammation, complete fluid collection or 
a tumour within the maxillary sinus as well as its origin.

23.9  Treatment

23.9.1  Conservative Management

In acute sinusitis cases, with a primary virus and secondary 
bacterial infection, the aim of treatment focuses around 
relieving of symptoms including pain, nasal congestion and 
discharge during the 2–3  week period that it will take to 
resolve. Antibiotics in the early stages are not recommended. 
Advice can be offered in the management of systemic virus 
infection including physical rest, adequate analgesia and 
increased fluid intake.

The pain sensation from the maxillary sinus region is 
attributed to pressure changes caused by occlusion of the 

Differentiating sinus fluid and polyp on water’s radiographic view

Orbit

Nose

Maxillary Sinus

Polyp with
Convexity Upward

Fluid Level with
Concavity Upward

©Association of Oral and Maxillofacial Surgeons of India

Fig. 23.7 Diagram showing 
the difference between the 
fluid level and the mucosal 
cyst/polyp
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Fig. 23.8 A coronal view of a CT scan showing thickened mucosal lining 
of the both maxillary sinus with a fluid level on the left maxillary sinus
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Fig. 23.9 CBCT of the sinuses showing upper second molar with a 
breach in the periodontal ligament space and periapical area opening into 
the maxillary sinus causing sinusitis—a classic odontogenic sinusitis
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ostia and thus, treatment to promote unblocking will inher-
ently contribute towards pain reduction. During this process, 
analgesia in the form of paracetamol and ibuprofen can be 
utilised for management of pain.

Nasal saline and decongestants have been shown in some 
literature to be an effective means of opening the ostia and 
ecouraging ventilation.

Nasal saline mists and irrigations can offer a breakdown of 
nasal blockages, dilution of irritants and allergens, reduction 
of postnasal drainage and overall more effective mucociliary 
clearance [29]. Lavage/irrigation of the nasal passage can be 
performed using small quantities of salt or bicarbonate dis-
solved in warm water. These can be administered by inhaling 
small volumes of the self-made formulation in cupped hands 
through each nostril until nasal ventilation feels clearer. 
Alternative over-the-counter devices such as squeeze-bottles 
and syringes can be used. Humidified air and steam inhalation 
can also be utilised as a means of nasal secretory blockage 
breakdown. These irrigative techniques can offer supportive 
relief to other symptomatic management methods but are not 
deemed effective as monotherapy [30].

Where there is indication of chronic sinusitis, potential 
risk factors should be identified and addressed, including 
avoidance of triggers that may exacerbate allergies and asth-
matic flare-ups. Where applicable, patients should be encour-
aged to stop smoking or being exposed to passive smoke.

23.9.2  Medical Management

Where acute sinusitis symptoms last for longer than 10 days, 
medical treatment modalities can be offered.

23.9.2.1  Nasal Decongestants
Topical nasal decongestants can be offered as a means of 
improving sinonasal ventilation through reducing mucosal 
secretion, nasal congestion and thus improved patency of the 
osteomeatal complex. Topical formulations can include 
phenylephrine (0.25%), oxymetazoline (0.5%) and xylo-
metazoline [31]. These should be limited to use twice a day 
for up to 3  days. These formulations have a sympathomi-
metic effect causing vasoconstriction with subsequent 
reduced fluid secretion and mucosal inflammation. Long- 
term use of these agents can produce a rebound effect with 
the absence of sustained vasoconstriction.

23.9.2.2  Topical Nasal Glucocorticosteroids
Topical intranasal glucocorticosteroids may be considered in 
the management of prolonged acute rhinosinusitis or chronic 
rhinosinusitis as an adjunctive or monotherapy prior to the 
consideration of antibiotic prescription [32]. These can be 
utilised for up to 3 months in adult patients depending on the 
formulation used and especially where allergy is deemed a 

significant risk factor. Common formulations utilised include 
budesonide, ciclesonide, fluticasone furoate, fluticasone pro-
pionate, mometasone furoate and triamcinolone acetonide. 
These have been deemed an effective means of clearing nasal 
and sinus air passages in several studies when used in a ret-
roclined, head tilt action to encourage exposure towards the 
middle meatus.

23.9.2.3  Systemic Glucocorticosteroids
The use of systemic glucocorticosteroids has been reserved 
for refractory cases of chronic rhinosinusitis, in particular 
those with allergy [2], as well as initial treatment for patients 
with suspected allergic fungal rhinosinusitis. It can provide 
symptomatic relief through improving ventilation through 
the sinuses, reducing the size of polyps and thus restoring 
some sense of smell. Current British guidelines suggest 
prednisolone 0.5 mgk/kg for 5–10 days as well as the adjunct 
therapy with betamethasone nasal drops [33], taking relevant 
consideration of those already on steroids for other 
conditions.

23.9.2.4  Antimicrobial Therapy
There is limited evidence to support the use of antibiotics in 
the short term for acute rhinosinusitis. A Cochrane review of 
10 trials based in the primary care environment found that 
irrespective of treatment modality with or without antibiot-
ics, 71% of patients’ symptoms of uncomplicated acute 
sinusitis had resolved by the 2-week mark [34]. Where 
symptoms of sinusitis arise, the microbes of dominance usu-
ally include aerobic streptococcus pneumonia, haemophilus 
influenza and Moraxella catarrhalis. Antibiotic therapy 
should be reserved for cases of acute exacerbations of rhino-
sinusitis where symptoms haven’t resolved after 7–10 days 
or for severe cases involving signs of systemic spread includ-
ing fever and severe unilateral facial pain. Though the evi-
dence is limited, some literature supports the use of 
amoxicillin for 7–14 days. This is mostly effective; however, 
approximately 20–30% of haemophilus influenza strains 
have been found to be resistant to amoxicillin due to the pro-
duction of lactamase [35]. During persistent periods of acute 
sinusitis or during exacerbations of chronic  sinusitis, there is 
a shift towards a mixture of anaerobic and aerobic pathogen-
esis. The Infectious Diseases Society of America recom-
mends amoxicillin clavulanate as the first choice of antibiotic 
for 5–7 days [36], with clindamycin, doxycycline, levofloxa-
cin or moxifloxacin for those with an allergy to penicillin. 
This can be used in combination with topical glucocortico-
steroids to attain more efficient symptom relief [32]. In cases 
of chronic sinusitis, use of low-dose macrolides has shown 
some effectiveness [14]. In all cases, where viable, the choice 
of antibiotic should be guided by microbiological culture 
growth, attained from discharges from the middle meatus or 
surgically guided sample collection.
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23.9.3  Surgery

Surgical intervention is routinely carried out by Ear, Nose 
and Throat speciality and is usually indicated in the failed 
medical management of chronic sinusitis or as the first treat-
ment for acute fungal rhinosinusitis. The aim of surgery is to 
attain normal function through restoration of ventilation and 
allowing physiological mucociliary drainage of the sinuses. 
This can be through opening and widening of the osteome-
atal complex, removing foreign body and polypoid tissue, 
clearing the sinus of infected mucin, removal of chronically 
inflamed mucosal and bony tissue whilst throughout preserv-
ing as much of the virgin, healthy mucous membrane in the 
sinus as possible.

Extra-oral or intra-oral approaches can be taken. The 
classically used internal access is the Caldwell-Luc 
approach. George W Caldwell first published this technique 
in the New York Medical Journal in 1893, where he utilised 
the canine fossa approach to gain access to the sinus and 
perform intranasal drainage, significantly improving surgi-
cal outcomes. Henry Luc, a french surgeon, further adapted 
this method in 1897 for surgical treatment of chronic sinus-
itis where performed antrstomy in the middle meatus whilst 
Caldwell had performed an inferior meatal antrostomy.

23.9.3.1  Surgical Method: Caldwell-Luc 
Approach

Advanced imaging like CT or CBCT should be used for the 
procedure. Particular awareness is required for the presences 
of any septae that may interfere with the Caldwell-Luc 
access in to the sinus. In addition, assessment is required of 
the availability of a window on the anterior wall of maxillary 
sinus, with short maxillary sinus height creating challenges 
in this approach.

This procedure can be done either under a general or a 
local anaesthetic with sedation support; though complete 
painrelief and anaesthesia with the latter option is difficult 
to achieve (Fig.  23.10). Once adequate anaesthesia has 
been achieved, the upper lip is retracted an incision is made 
2–3 mm above the mucogingival junction, parallel to the 
occlusal surface of the teeth. A full-thickness mucoperios-
teal flap can be raised with a molt”s periosteal elevator to 
reveal the underlying bone. Often, bulbosities caused by 
the root projections of the upper canines and premolars are 
noticeable and they can be used as anatomical landmarks to 
avoid damaging the roots of the teeth. The periosteum can 
be raised elevated all the way to infraorbital foramen and 
care must be taken not to stretch the infraorbital nerve. 
Then a bony window can be made with a Rosehead bur 
2–3 mm above the root apices of the teeth. On entry in to 
the sinus, a microbiology swabbing of the sinus content is 
done for culture and sensitivity. Once the swab has been 
taken, this is followed by stripping of the sinus lining, espe-

cially when treating chronic, persistant sinusitis. The lining 
can be removed with a microdebrider, Freer’s elevator and 
curettes. Care must be taken not to remove tissue from the 
roof of the sinus due to the fact infraorbital nerve can be 
seen through the canal resorbed by maxillary sinusitis.

Any soft tissue curetted from the sinus can be sent for 
histopathological examination. A 30 or 45 degree endo-
scope is used to visualise the floor of the sinus which is not 
feasible with a standard 0 degree FESS. To complete the 
procedure, an intranasal antrostomy can be done to improve 
the drainage of the sinus. This procedure can be done by 
passing a curved haemostat through the nasal aperture to 
penetrate the lateral nasal wall, 1-1.5cm posterior to the 
anterior attachment of the inferior nasal turbinate. Care 
should be taken to avoid injuring the opening of nasolacri-
mal duct. The projection of the haemostat can be visualised 
with an endoscope in the sinus simultaneously. Forceps are 
used to remove the fragments of bone created from the 
enlargement of the ostium and thus complete the intranasal 
antrostomy. The intra-oral Caldwell-Luc access is used to 
provide a final saline-wash within the sinus, prior to achiev-
ing haemostasis and would closure, often with resorbable 
sutures.

23.9.3.2 Complications with Caldwell-Luc 
approach

Complications associated with this surgical technique 
include infraorbital nerve parasthesia that is often transient 
and may last up to 6 months. Similarly there may be numbess 
of the attached gingivae and associated teeth or even possible 
devitalisation. If the lacrimal apparatus has been encoun-
tered, there may also be the risk of dacryocystitis.
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Fig. 23.10 A diagram showing the intraoral approach for the Caldwell- 
Luc technique
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23.9.3.3 Surgical Method: Functional 
Endoscopic Sinus Surgery

With technology continually advancing, many prospective 
studies report functional endoscopic sinus surgery (FESS) 
(Fig. 23.11) to be a safe and effective means of managing 
chronic sinusitis. For the FESS approach to be an effective 
surgical method in the management of chronic sinusitis, 
appropriate patient and surgical instrumentation related fac-
tors require consideration. Standard preparation for FESS 
involves an oral endotracheal tube which can be positioned 
based on surgeon’s convenience to improve the access. Prior 
to donning surgical scrubs, the neuro-patties soaked in a 
vasoconstrictor solution may be placed along the floor and 
middle portion of the nasal cavity such that it is effective at 
the start of the operation. In addition, all Encoscopic acumen 
should be ready for the beginning of the procedure. 
Endoscopic instrumentation includes a 0, 30, and 70 degree 
angle scope, a powered debrider with a 4 mm straight and a 
60 degree cannula, 4 mm long curved suction, various types 
of punch forceps, curettes and a monopolar suction cautery.

Before the start of the procedure, neuro-patties are 
removed and 1% lidocaine and 1:100000 adrenaline injected 
into the septum, middle turbinate and uncinate process for 
the maxillary sinus-related issues. To survey the width and 
depth of the nasal cavity and also to establish the boundaries 
to avoid any complications, a systematic examination of the 
nasal cavity carried out with a 30 degree scope attached to an 
endoscopic tower/viewing screen. All the nasal structures 

should be visualised including posterior nasal choana and 
the inferior turbinates.

Systematic intranasal survey with the scope is also carried 
out as a part of the surgical planning to identify any nasal sep-
tal spur, septal deviations and turbinate hypertrophy to improve 
the access and to prevent any complications. Additionally, any 
polyps can be removed to improve the access. An angled probe 
is used to reflect the uncinate process to visualise hiatus semi-
lunaris and infundibulum. Back fracturing the uncinate pro-
cess finally allows visualisation of the maxillary sinus ostium 
and medial wall of the orbit. A 4 mm trimmer can be used to 
remove uncinate and part of the middle turbinate to gain access 
to maxillary sinus ostium. The superior border of the sinus 
ostium is an important anatomical landmark as it is the junc-
tion of the medial wall of the orbit and the lamina papyracea. 
At this point of dissection, a decision can be taken to do a 
minimal or extensive dissection process, and this depends on 
the extent of the disease process. Mostly, a minimal dissection 
(expansion of the ostium) is all that is necessary.

23.9.3.4 Complications with the FESS Approach
FESS is an essentially safe procedure in the hands of a 
trained and experienced surgeon; however there are a wide 
range of risks associated with this procedure due to the prox-
imity of anatomical structures such as the orbits and their 
content, major arterial and venous structures and the base of 
the skull. Severe complications can include orbital content 
penetration that may lead to fat herniation, enopthalmous 

a b
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Fig. 23.11 (a and b) Naso endoscopic pictures showing as the scope enters the left nostril. Nasal septum (NS) on the left and Inferior turbinate 
(IT) on the right and the uncinate process (UP). Further up showing maxillary sinus ostium (SO) and Uncinate process (UP)
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and damage to extraocular muscles; penetration in to the 
skull base can result in cerebrospinal fluid leakage and 
carotid artery dissection may cause a stroke or even death. 
Orbital content penetration leading to fat herniation, enoph-
thalmos and damage to extraocular muscles. Crusting, septal 
perforation, mild bleeding, nasal obstruction, anosmia, mini-
mal fat herniation from orbital wall perforation and crusting 
of the nasal mucosa are examples of what are believed to be 
minor complications.

Sinus surgery should be supported with medical manage-
ment post-operatively to prevent further inflammation devel-
oping, particularly in the case of polyp removals that may 
re-establish without maintenance therapy.

23.10  Conclusion

Sinusitis can be a debilitating condition for patients whether 
acute or chronic. With close proximity to the dentition, 
symptoms of dental pain can result in presentation to the 
maxillofacial and dental professional. A succinct clinical his-
tory and examination is vital in attaining an accurate diagno-
sis. Though management is guided by diagnosis, management 
should commence with symptom relief.
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