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AGE FEATURES OF BONE TISSUE DENSITY IN THE POSTERIOR
AND INFERIOR WALLS OF THE FRONTAL SINUS

Gargin V.V., Lupyr A.V., Alekseeva V.V.,Yurevych N.O.

Kharkiv National Medical University, Ukraine

Chronic rhinosinusitis is a significant social, medical and economical problem. Elderly patients
are unique among all groups of patients. The purpose of our study was to determine
physiological variability of frontal sinus in the posterior and inferior walls and to compare it
with variability in purulent-polypous rhinosinusitis. Subjects and methods: The study involved
SCT examination of 40 male patients: 10 tomograms of patients aged 30–40 and 10 of
patients aged 75–85. The tomograms of patients without ENT diseases were used for the
control group. The study group included tomograms of patients aged 30–40 and 75–85 with
chronic rhinosinusitis.  Results. An average bone density of the posterior and inferior walls
of the frontal sinuses was calculated. The bone density of the group aged 30–40 was
191.5±11.6 Hu in the inferior wall, 176.6±21 Hu in the posterior and 169.1±16.8 Hu and
164±21 Hu in the group aged 75–85 according to the above order. The study showed
pronounced changes in the bone density in purulent-polypous frontal sinusitis. In the group
aged 30–40 it was as follows: 120.1±8.3 Hu, 162.1±24 Hu in the inferior wall and 101.4±6.95 Hu,
127.4.8±15.4 Hu in the posterior wall. Conclusions: It can be assumed that the decrease in
the bone density is associated with age. And it is more severe in case of chronic frontal
sinusitis.
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Introduction
Chronic rhinosinusitis represents a significant

social, medical and economic problem [1].
According to some reports, the incidence of this
disease can be equal to diabetes and heart
diseases [12] and accounts for 10.9% of the urban
population in Europe and 12.5% of the United
States population [5]. The course of chronic
rhinosinusitis has distinct age-specific features,
which also affect the methods of further
treatment [7]. Elderly patients occupy a special
place among all groups of patients. The incidence
of complications of rhinosinusitis at this age is
much greater than in younger patients, although
clinical presentation of inflammatory diseases
affecting the perineal sinuses is less severe due

to changes in the immune status, hormonal age
changes, concomitant diseases, changes in
behavior, namely predisposition to depressive
states. The most severe intracranial and
intraorbital complications are associated with
frontal sinusitis [13]. Bone alteration is, in
particular, one of the most significant links in
the development of chronic rhinosinusitis in
general and chronic frontal infections and is
associated with demineralization, disappearance
of trabecula, cortical destruction and focal
sclerosis. These changes may correlate with the
severity of the disease [2]. There are ways to
predict the probability of complications by bone
thickness according to the Global Osteitis
Scoring Scale (GOSS) by Georgalas and others,
which is based on bone thickness measurement,
but this indicator does not always reflect the
degree of destruction. [3].

2. Purposes, subjects and methods:
2.1 Purpose – to determine the physiological

age variability of the posterior and inferior walls
of the frontal sinus and to compare it with those
in chronic purulent-polypous frontal sinusitis.
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2.2 Subjects & Methods
The study was carried out within the

framework of the planned comprehensive
research carried out at Kharkiv National Medical
University on the topic "Morphological features
of organs and systems of the human body at the
stage of ontogenesis", state registration number
0144U004149.

Spiral computed tomography (SCT) is one of
the most informative non-invasive intravital
method for examination of paranasal sinuses [8].
The study involved 40 male patients (to exclude
the impact of factors occurring during menopause,
women were excluded from this study). The
study implied evaluation of SCT findings of
10 patients aged 30–40 years and 10 patients aged
75–85 years who underwent this examination in
connection with a disorder not related to ENT
organs (a tomography was performed to determine
the presence of an unconfirmed stroke). The study
also included 20 patients with chronic purulent-
polypous frontal sinusitis, who underwent
examination in accordance with the order of the
Ministry of Health of Ukraine No. 181 as of
24 March 2009 "On approval of medical treatment
protocols in the field of otorhinolaryngology". Ten
of these patients were aged 30–40 years and ten
were aged 75–85 years. The Hounsfield scale
[6] showed that the density of the posterior wall
was potentially dangerous for the development
of intracranial complications [4], and the inferior
wall of the frontal sinus was dangerous for the
development of intraorbital complications [9]. The
obtained digital data were statistically processed
using the Student-Fisher method, the mean value
for each variation series (X), the mean-square
deviation, and the mean error (m) were
determined. Statistical processing was performed
on a personal computer using Microsoft Office
Excel 2010 (US). Statistically significant results
were considered p <0.05.

Conflict of interests. There is no conflict
of interests.

3 Results and discussion
The results of calculations are presented in

tables 1–4.

Physiological mean density of the posterior
wall of the frontal sinus was calculated as follows:
in the group of people aged 30–40 it was 191.5.1
±11.6 Hu, and in the group aged 75–85 – 169.1±
16.8 Hu in the inferior wall and 176.6.1±21 Hu
and 164±21 Hu, respectively, in the region of the
posterior wall (table 1, 3). The inferior wall
density was 165±18.8 Hu and 137.6±14.4 Hu in
accordance with the above order. The study
showed that the density of bone tissue significantly
(p<0.05) decreased with age.

In chronic purulent-polypous sinusitis, the
density was 120.1±8.3 Hu and 101.4±8.3 Hu in
the inferior wall and 162.1±24 Hu and 127.4±
15.4 Hu in the posterior wall in accordance with
the above order.

Calculation and comparison of densitometric
indices of different groups under investigation
showed that the density of bone tissue significantly
depended on age (p <0.05). It decreased with
age both in physiological conditions p = 0.00035
and p = 0.0016 in the region of the inferior and
posterior walls, respectively, and in conditions of
chronic purulent-polypous maxillary sinusitis
p = 0.002 and p = 0.0016 according to the
specified order.

Physiological density of the inferior and
posterior walls of the frontal sinus in was
calculated two different age groups. The density
of the posterior wall was found to be greater in
the group of people aged 75–85. Moreover,
physiological density decreased not only with age,
but also in chronic inflammation. However, at
young age, these changes were more pronounced,
by 26% as opposed to the age group of 75–85 years,
where it decreased by only 9%. Such a more
severe response is likely to be due to the increased
tension of the immune response to the
inflammatory process and the uniqueness of the
immune response to the pathological process in
the elderly [10].

Thus, age has a significant meaning not only
in the course of chronic rhinosinusitis, but also in
the physiological density of bone tissue in general
and frontal sinus in particular. Older people
undergo rearrangements in the structure and

Age
(years)

1 2 3 4 5 6 7 8 9 10 x M

30–40 195 183 195 178 197 215 172 194 186 200 191,5 11,6

75–85 142 173 179 157 198 182 154 182 175 149 169,1 16,8

Table 1
Physiological density of bone tissue of the inferior wall of the frontal sinus
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microarchitectural structure of the bones due to
the shortage of steroid hormones in this age
category [11], which has been repeatedly proven
for the femur in elderly. Our study allows us to
assume the correctness of this statement for bone
tissue.

Thus, elderly patients should be treated with
extreme caution, since the density of bone tissue
of the frontal sinus is physiologically lower,
although its reduction under the action of purulent-
polypous process is less severe than in the group
of younger patients. It has been shown that the
inferior wall density in patients aged 75–85 is
reduced more than that of the posterior wall,
suggesting higher probability of intraorbital than
intracranial complications in this group of patients.

Age
(years)

1 2 3 4 5 6 7 8 9 10 x M

75–85 105 93 98 89 94 108 109 107 108 103 101,4 6,95

30–40 116 113 124 128 121 139 112 117 115 116 120,1 8,3

Table 2
Density of the inferior wall of the frontal sinus in chronic purulent – polypous sinusitis

Age
(years)

1 2 3 4 5 6 7 8 9 10 x M

30–40 190 140 210 165 168 196 178 167 152 200 176,6 21

75–85 168 154 216 141 173 155 157 151 151 174 164 21

Table 3
Physiological density of the bone tissue of the posterior wall of the frontal sinus

Age
(years)

1 2 3 4 5 6 7 8 9 10 x M

30–40 172 165 159 178 163 140 154 135 178 177 162,1 24

75–85 135 158 93 138 145 107 118 137 154 89 127,4 15,4

Table 4
Density of the posterior wall of the frontal sinus in chronic purulent – polypous sinusitis

Conclusions.  Thus, the following
conclusions can be drawn from the research:

1. Physiological density of the posterior wall
is more than that of the inferior in people aged
75–85.

2. The density of the inferior and posterior
walls of the frontal sinus significantly (p <0.05)
varies with age.

3. The density of both inferior and posterior
walls, equally decreases with age by 9.9% and
6.4% respectively.

4. Under the influence of pathological
process, the posterior wall density is more stable
in the group of people aged 75–85 and is reduced
only by 9%, whereas in patients aged 30–40
by 26%.
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