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INTRODUCTION
The problem of purulent sinusitis in children has been and 
continue to be actual problem, because it is a widespread 
disease, it can cause rhizogenic complications and the de-
velopment of pathology from other organs and systems [1, 
2]. Inflammation in the maxillary sinus can be a source of 
infectious sensitization, primarily of bronchi and lungs, it 
may be the causative agent of pathological reflex impulses, 
cause severe complications and lead to fatal cases [3, 4]. In 
addition, up to 50% of children with upper maxillary sinus-
itis continue to be ill also in adulthood, sinusitis compli-
cates up to 5% of upper respiratory infections in children, 
but more than 40% of them finished independently [5, 6].

In the mechanisms of development of the most of patho-
logical processes, the additional individual peculiarities of 
the organism become important. They loaded down at the 

embryogenesis, the morphological substrate of them is a 
constitution. On the background of the current propensity 
to develop a specific pathology, not only the congenital 
features of the structure and size of the maxillary sinuses, 
but also the constitutional properties of the organism as 
a whole, achieved as a result of the implementation of an 
individual genetic program of development in specific 
environments [7].

The increase in the number of patients with acute pu-
rulent maxillary sinusitis, the complexity to diagnose the 
causes of its development, the severity of postsurgical 
complications, neurological disorders, which are associated 
with trauma of the second branch of the trigeminal nerve 
during trepanation of the sinus, disorders in the inner-
vation of the teeth, disorders of the olfactory and nasal 
breathing require a detailed study of the features of the 
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ABSTRACT
The aim: To study the peculiarities of the structure and to see the development of maxillary sinuses in infants, during the early and first childhood periods of human ontogenesis.
Materials and methods: The study of the peculiarities of the development and formation of the maxillary sinuses’ wall was carried out on 50 species of the upper jaws, turtles 
and sections of the head of the human corpses during different periods of ontogenesis (in infants, during early and first childhood) with the help of histological examination, 
preparation, CT scan, radiography and morphometry.
Results and conclussions: In infants and during the early and first childhood periods of human ontogenesis in the MS there are changes in both quantitative and qualitative 
nature. In infants (10 days – 1 year), maxillary sinuse is located more lateral to the basis of the lower nasal concha. In this period, it begins to form its lower wall, which in the 
form of a narrow strip invaginates into the alveolar process. The growth of the sinus is due to the protrusion of the external wall in the direction of the zygomatic bone. The 
wall of the maxillary sinuse is covered with mucosa (respiratory mucous membrane), which is lined by pseudostratified columnar ciliated epithelium, which is located on the 
basement membrane. X-ray examination of maxillary sinuse in infants shows that it is a pear-shaped in the anterior projection. Clearly the following walls of the sinuses are 
visible: the upper, the lower, one, which is arched-shaped, the front and the median, which in lower part are crossed as arch to each other.
Investigation of biological specimens of the maxillofacial area of the early childhood period (1-3 years) showed that maxillary sinuses in all specimens are determined more 
laterally to the basis of the lower nasal concha. Its vertical dimension is 7.5-8.0 mm, transverse – 5.7-6.0 mm, anterior-posterior – 13.9-14.5 mm. X-ray examination of maxillary 
sinuse in early childhood in the front projection shows that it has an oval shape. There are the following walls of the sinus: upper, lower, front and middle.
The study of biological specimens of the facial area in the period of the first childhood (4-7 years) has been established that the configuration of maxillary sinuse is changing. All 
walls are determined, but the upper wall is rather short, and the front wall is narrow. The median wall has the most prominent development. On X-rays in the anterior projection, 
a slight extension of the maxillary sinuse is noted laterally.
Therefore, one should thoroughly study the peculiarities of the development and structure of the walls of the maxillary sinuses in order to prevent the development of complications 
and to achieve the treatment of inflammatory diseases of the MS in an optimal term.
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development and structure of maxillary sinus to improve 
the diagnosis and treatment of this disease [8, 9, 10, 11, 12].

THE AIM
To study the peculiarities of the structure and to see the 
development of maxillary sinuses in infants, during the 
early and first childhood periods of human ontogenesis. 

MATERIALS AND METHODS
The study of the peculiarities of the development and 
formation of the MS walls of the is carried out on 50 spec-
imens of the upper jaws, turtles and sections of the corpses 
of the infants, children in early and first periods of human 
ontogenesis by histological examination, preparation, CT 
scan, radiography and morphometry.

RESULTS
In infants (10 days – 1 year), MS in all investigated speci-
mens are located more lateral to the base of the lower nasal 
concha. In this period its lower wall begins to develop. It 

has a shape of a narrow strip, which invaginates into the 
alveolar process, forming alveolar special space. Its vertical 
size is 3.0-4.0 mm, transverse – 2.0-2.6 mm, anterior-pos-
terior – 10.0-12.5 mm. From the lower and middle nasal 
passages, the sinus is located at a distance of 3.5-3.6 mm, 
from the lower wall of the ocular fossa – 2.0-2.1 mm. The 
lower wall of the sinus is narrow. Its medium wall corre-
sponds to the average nasal passage and is represented 
by a duplication of the respiratory mucous membrane 
(mucosa). The anterior wall of the sinus borders with the 
posterior margin of the nasopharyngeal canal.

The growth of the sinus is due to the protrusion of the 
external wall in the direction of the zygomatic bone. The 
bottom of the sinuses and the upper (очноямкова) wall 
are developed from the external wall. The lateral part of the 
sinus gives rise to two walls – the anterior and posterior 
(Fig. 1).

The walls of the MS are covered with mucosa. It is lined 
by pseudostratified columnar ciliated epithelium, which is 
located on the basement membrane.

The thickness of the respiratory mucous membrane is 
0.5 – 0.65 mm. Because of pneumatization of MS there is 
formation of its mucous glands. Already are found com-

Fig. 1. 3-D model of the infant’s skull and paranasal sinuses.
1 – maxillary sinuses.
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pound tubular-alveolar glands. The glands of the subepi-
thelial layer of the mucosa of the maxillary sinus are located 
by separate rows. The greatest concentration of glands is 
observed on the medial wall of the sinus, especially in the 
sinus openings, which border with the mucosa glands of 
the of the middle nasal meatus.

X-ray of infants’ MS in the anterior projection is pear-
shaped. Clearly the following walls of the sinuses are 
visible: the upper, the lower, one, which is arched-shaped, 
the front and the median, which in lower part are crossed 
as arch to each other.

Investigation of biological specimens of the maxillofacial 
area in the early childhood period (1-3 years) showed that 
MS are located more laterally to the base of the lower nasal 
concha. Its vertical dimension is 7.5-8.0 mm, transverse – 
5.7-6.0 mm, anterior-posterior – 13.9-14.5 mm. From the 
lower and middle nasal meatuses, it is located at a distance 
of 4.5-4.6 mm, from the lower wall of the orbit – 2.4-2.5 
mm. The lower wall of the sinus was wider. The median wall 
corresponded to the average nasal meatus and is presented 
as in the previous stages of development, by a duplication of 
the respiratory mucous membrane. The walls of the MS are 
covered with mucosa. The respiratory mucous membrane 
is lined by pseudostratified columnar ciliated epithelium, 
which is located on the basement membrane. The thickness 
of the mucous membrane reaches 1.0-1.65 mm. Compound 
tubular-alveolar glands are present in mucosa. The glands 
of the subepithelial layer of the MS mucous membrane 
are arranged in separate rows. The most concentration of 
glands was detected on the medial sinus wall, which were 
bordered with the glands of the mucous membrane of the 
middle nasal meatus.

X-ray examination showed that MS in the front projec-
tion had an oval shape in early childhood. There are the 
following sinus walls: upper, lower (arched shape), anterior 
and median.

The study of biological specimens of the facial area in the 
period of the first childhood (4-7 years) has been estab-
lished that the configuration of MS is changing. All its walls 
are determined, but the upper wall is rather short, and the 
front is narrow. The median wall was the most prominent.

Growth with expansion of sinuses in depth, to the caudal 
appendage, to the front and to the back is observed. At the 
end of the period of early childhood, the sinuses in the 
back touch to the alveolar of the sixth and seventh teeth, in 
the front it drops below the attachment place of the nasal 
concha, the bottom reaches alveolar would of canine and 
touches the second premolar alveolar.

On X-rays in the anterior projection, a slight extension 
of the MS is seen laterally. In the side of the anterior wall 
of the sinus, an oval foramen is determined, in the upper 
wall is visible infraorbital canal with a diameter of 1.5 mm. 
There are also well developed rudiments of the teeth, which 
occupy almost the whole body of the upper jaw. The light 
places in the area of tooth alveolar are very small and are 
difficult to be determined (Fig. 2).

At the age of 4-7 years on the X-rays in the anterior 
projection clearly is visible expansion of the sinuses in 
the direction of the zygomatic bone. The bottom is good 
visible as a gap of 1-1.5 mm in width. In all X-rays there 
is a noticeable increasing of the teeth height and is well 
seen that they are projected to all region of the MS. The 
changes in the position of the anterior sinus wall are also 
manifested: in the middle third it has parallel orientation 
to the posterior one. In this case, the upper wall along the 
length is equal to the front.

In one case, the left MS was almost twice as low as the 
right one. MS was located at the level of the middle nasal 
meatus, the infraorbital canal was projected on the level 
of the upper and anterior sinus walls.

In children from 4 to 7 years old, a general increasing 
of the MS size is noted, it is visible the next growth in the 

Fig. 2. X-rays of 7-th old girl.
1 – maxillary sinuses; 
2 – upper walls of the sinuses; 
3 – lower walls of the sinuses;
4 – median walls of the sinuses; 
5 – posterior walls of the sinuses; 
6 – nasal septum;
7 – hard palate; 
8 – orbits.
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height of the rudiments of the teeth and filling by them 
the space of MS. In the anterior projection of the X-rays it 
is possible to see only weakly expressed upper sections of 
the outer walls of the MS. All other sinuses’ boundaries, 
including its bottom, are not visible due to the overlapping 
of shadows of teeth on them.

Thus, the period of teething of the baby-teeth and their 
functions from 4 to 7 years on the X-rays are characterized 
by the continuous growth of the walls of the MS and the 
increasing of their volume. The close anatomical connec-
tion of the MS with the rudiments of the baby-teeth and 
then the permanent teeth, is determined.

The rudiments of the teeth with the crowns touch to each 
other, taking the step-like arrangement, filling the lower 
half of the lumen of the MS at the end of this age period.

Thus, the growth of MS occurs in the lateral direction 
– towards the zygomaticus process. MS are increasingly 
removed from the alveoli of the tooth rudiments, pneu-
matization of its upper parts increases.

In the anterior projection, the sinuses are defined be-
tween the upper part of the medial region of the orbit and 
the lateral wall of the nasal cavity, whereas the комірки of 
the dental rudiments are located much lower, they have 
spherical shape, in their bottom the rudiments of the teeth 
with acute triangular projections in the upper sections are 
differentiate.

DISCUSSION
According to the research by Rossie J.O. [13] the upper 
jaw appears least «ready», its development and growth 
occurs after birth, sinuses develop as a result of resorption 
of spongy bone and the growth in to the diverticula of the 
nasal mucosa. According to our research the MS is located 
laterally in the base of the lower nasal concha in the period 
of 10 days – 1 year. In this period begins to form its lower 
wall, which as a narrow strip invaginates into the alveolar 
process. The growth of the sinus is due to the protrusion 
of the external wall in the direction of the zygomatic bone. 
The walls of the MS are covered with respiratory mucous 
membranes. The mucosa is lined with pseudostratified 
columnar ciliated epithelium, which is located on the 
basement membrane.

The questions of individual and typical variability of 
the nasal cavity and sinuses sizes are still poorly studied. 
In particular, neither anthropologists nor clinicians have 
established correlations of parameters of the nasal cavity 
with the size and volume of the sinuses [14, 15, 16, 17]. 
Were analyzed the 60 CT scan (age of patients 1-60 and 
more years) in order to study age-related changes in MS, 
based on an analysis of the three-dimensional models. 
After birth, there are two periods of rapid growth of the 
MS: the first 3 years of life and the period from 7 to 12 
years, and according to our research in children aged 4 
to 7 years, a general increase in the size of the MS and 
the rapid growth of all their walls are noted. The period 
of teething of baby-teeth and their functions from 4 to 7 
years on radiographs are characterized by the continuous 

growth of the walls of the MS and the increasing in their 
volume [18, 19, 20]. The close anatomical connection of 
the MS with the rudiments of the baby-teeth and then the 
permanent teeth, is determined.

The inflammation of MS occurs more often in childhood 
and old age, but among children boys are more often affect-
ed. According to our investigations, up to 50% of children 
with maxillary sinusitis continue to be ill in adulthood, 
in the mechanisms of development of the majority of 
pathological processes, the additional individual features 
of the organism, which developed during embryogenesis, 
become important.

CONCLUSIONS
Thus, in infants and during the early and first childhood 
periods of human ontogenesis in the MS there are changes 
in both quantitative and qualitative nature.

In infants (10 days – 1 year) growth of the sinuses is 
due to the protrusion of the external wall in the direction 
of the zygomaticus bone, radiographically in the forward 
projection MS are pear-shaped.

In children of early childhood (1-3 years), the following 
walls in the MS are clearly distinguishable: the upper, 
lower, which is arched, the anterior and medial, which are 
arched below each other, radiographically in the forward 
projection of the MS they are oval shaped.

In the period of the first childhood (4-7 years) all the 
walls of the MS are determined, but the upper wall is rather 
short, and the anterior is narrow. Also the general increas-
ing of the MS size is note, the next steps in growth of the 
rudiments of the teeth include the filling of their consid-
erable space of sinuses. The X-rays indicated that the most 
prominent was the medial wall, and MS was oval shaped.

Therefore, one should thoroughly study the peculiari-
ties of the development and structure of the walls of the 
maxillary sinuses in order to prevent the development of 
complications and to achieve the treatment of inflamma-
tory diseases of the MS in an optimal term.
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