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Abstract
Aplasia and hypoplasia of the maxillary sinus (MS) are developmental anomalies, the incidence ranging from 1.5% to 10%. 

Usually patients with aplasia and hypoplasia of MS are asymptomatic, but in some cases they complain of a runny nose, facial pain 
and pressure, and headache. These symptoms are very similar to maxillary sinusitis. Thus, it is important to distinguish anomalies 
from pathology. In the present study, three case reports illustrate the importance of correct diagnostics. (International Journal of 
Biomedicine. 2019;9(4):379-381.)
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Introduction
The maxillary sinus (MS) starts to develop in the 10th 

week of embryonic life. The volume of the sinus is about 
3.3 mm x 8.2 mm x 2.8 mm at the time of birth. Then, up 
to 8 years, the MS increases annually by 2mm in vertical 
and lateral dimensions and by 3mm in the anteroposterior 
direction. At the age of 10-12 years, the inferior border of the 
sinus reaches the level of the nasal cavity floor. The growth 
of the MS lasts until age 12-20 years.(1) The incidence of MS 
hypoplasia (MSH) ranges between 1.5% and 10%.(2) Usually, 
MSH is asymptomatic and is revealed by X-ray studies as an 
accidental find.(3) But in some cases, ignorance of radiological 
signs of the MSH or use of conventional radiographs can lead 
to diagnostic problems, so MSH is identified as an infectious 
disease or cancer.(4) Also, it is necessary to differentiate MSH 
from silent sinus syndrome. Thus, CT imaging and endoscopic 
examination are important diagnostic tools in cases of MSH. 
Hereinafter, cases of MSH in real clinical practice are 
illustrated.

Case Report 1
A 26-year-old female was referred to the department of 

otorhinolaryngology at the medical-sanitary unit 'Neftyanik' 

with complaints of difficulty in nasal breathing, mucous 
discharge from the nasal cavity, and facial pain on the left side. 
The symptoms have bothered her for 3 years. X-ray of the nasal 
cavity and paranasal sinuses was repeatedly performed during 
exacerbations. Based on clinical and radiological findings, 
chronic maxillary sinusitis on the left side was diagnosed. 
During the exacerbation in 2018, a puncture of the left MS 
was performed, but no content was received. Medical therapy 
proved to be ineffective. Half a year after symptoms reappeared, 
a CT examination was performed and revealed MSH type 
2 according to Bolger’s classification, lateral position of the 
uncinate process, and type 3 right-side nasal septal deviation 
according to the classification of R. Mladina (Figure 1). 

Fig. 1. Coronal CT scan. A decreased volume of the left 
MS, lateral position of the uncinate process – MSH type 2.
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The symptoms were due to the deviated nasal septum. 
Submucosal resection of nasal septum and correction of 
intranasal structures were performed. There were no symptoms 
after surgery, and no additional treatment was required. The 
patient was informed about the MSH.

Case Report 2
A 71-year-old female was admitted to the 

otorhinolaryngologist with complaints of facial pain on 
the left side, with a feeling of pressure in the left eye. Four 
years ago, the patient visited the otorhinolaryngologist with 
complaints of difficulty in nasal breathing, nasal discharge 
from the left half of the nasal cavity, and facial pain on the left 
side. CT was performed, the granuloma of root 6 of the upper 
tooth on the left was visualized. The patient was referred to 
the dentist-surgeon: the tooth was removed; the symptoms 
have disappeared. One year passed, the symptoms arose again 
and were not stopped by medical treatment. CT study was 
performed and evaluation of the coronal view revealed MSH 
type 2 according to Bolger’s classification (Figure 2). The 
patient was referred to the department of otorhinolaryngology 
at the medical-sanitary unit 'Neftyanik' for surgery. An 
infundibulotomy was performed to access the MS; in the 
cavity of the MS a retention cyst was visualized and removed 
by using the shaver system. The postoperative course was 
uneventful, the patient was discharged in satisfactory health, 
and the symptoms were stopped. 

Case Report 3
A 36-year-old man was referred to the department of 

otorhinolaryngology at the medical-sanitary unit 'Neftyanik' with 
complaints of nasal discharges from the right half of the nasal 
cavity, lasting for 4 months. Before that, a puncture of the right 
MS had been performed twice, without giving relief. The patient 
was referred to CT examination, which showed a decreased 
volume of both MSs, opacification of the right MS, lateralized 
uncinate process, and fontanelle, which corresponds to type 2 
hypoplasia according to Bolger’s classification (Figure 3). 

The right uncinate process was resectioned, the ostium 
of the right MS was enlarged, and sinus contents were 
removed. The postoperative course was uneventful; the 
patient was discharged in satisfactory health. During a follow-
up examination after 6 months there were no complaints. 

Discussion
The clinical cases given above demonstrate the need for 

high caution regarding the abnormalities of the MS. MSH is a 
rare condition and it is usually asymptotic. However, in some 
cases, there exist some nasal symptoms, which are associated 
with a deviated nasal septum or lateralized uncinate process. In 
this state of health, the MS drainage is impaired and surgery is 
required. MSH may lead to diagnostic problems. Usually it is 
disguised as chronic rhinosinusitis.(5) In these cases, medical 
therapy has no effect, and an attempt to puncture of the MS can 
lead to injury of the orbit.(6,7) Thus, CT imaging is the necessary 
tool to diagnose MSH. CT  images characteristic of MSH are the 
impression of anterior and lateral walls into the sinus cavity and 
a decrease in horizontal and vertical dimensions, the maximum 
values of which are less than 50% of the diameter of the orbit.(8) It 
is very important to distinguish MSH from silent sinus syndrome, 
which always leads to enophthalmos.(9) The abnormal type of the 
MS is associated with abnormalities of the uncinate process and 
infundibulum. According to Bolger’s classification, in MSH type 1 
a mild hypoplasia is combined with normally developed uncinate 
process and with well-developed infundibulum. In MSH type 
2, significant hypoplasia is associated with hypoplastic/absent 
uncinate process and poorly defined or absent infundibulum. 
The MSH type 3 is characterized as profound hypoplasia with 
absent uncinate process.(10)  Thus, it is necessary to identity 
abnormalities of the MS. When MSH is diagnosed in time, 
it can save the patient from long-term medical treatment with 
no effect, performing unnecessary puncture of the MS, injury 
to the orbit, and just wasting of time. The main treatment of 
MSH in cases of the given symptoms is an endoscopic surgery.

Fig. 2. Coronal CT scan.
Complete opacification and a smaller size of 
the left MS, lateral position of the uncinate 
process - MSH type 2.

Fig. 3. Coronal CT scan.
A decreased volume of both MSs, the 
bilateral uncinate process – MSH type 2.
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