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Pathological process of periodontal
patients with chronic obstructive
disease of the lungs

Over the recent years more and more researches have turned
their attention to the study of the correlation between peri-
odontal tissue diseases and systemic diseases. It has been
proven that periodontal infections may become risk factors
causing the following systemic diseases: cardiovascular, respi-
ratory tract diseases, as well as cause unfavorable course of
pregnancy in women [26]. A number of studies has established
a direct correlation between periodontal tissue diseases and
such respiratory tract illnesses as bacterial pneumonia and
chronic obstructive pulmonary disease (COPD) [27]. This
may be due to the fact that by the way of the system of blood
circulation the infection from the periodontal pocket infil-
trates other organs and systems, and eventually the inflamma-
tion becomes systemic. Moreover, the inflammation mediators
synthesized during periodontitis also have their effect on the
course of COPD. Besides, systemic diseases and their compli-
cations may in turn have negative impact the pathological
processes in periodontium. The hypoxic conditions arising
from long-term COPD development lead to disruption of
oxygen restoration processes and to periodontal tissue tro-
phism. A number of studies have proven that COPD patients
also belong to the mineral metabolism disturbances risk group
[6, 12, 14, 22]. Occurrence of secondary systemic osteoporosis
in COPD patients deserves a special mention as well as its
influence on pathological processes in periodontium.

It also pays to mention that COPD develops mainly in
patients of mature and senior age - after 40 [12].

Studies conducted by Mazur 1. P. and Povorozniuk V. V.
(1996—2007) establish a correlation between periodontal tis-
sue structural and functional condition and the bone system
in patients of different age and gender in different regions of
Ukraine [8, 9, 17]. It has been proven that a decrease of min-
eral density of bone tissue in osteoporosis is accompanied by
advancement of dystrophic resorptive processes in periodon-
tal tissues, destruction of interalveolar osseous septa, distur-
bance in bone matrix organic remodeling processes [7—9].

It has been established by a number of authors that dystro-
phic destructive processes in periodontal tissues as well as

metabolic processes in alveolar bone crest are closely related
to structural and functional condition of a body’s bone sys-
tem, and to the speed of general metabolic processes and
skeleton remodeling intensity [28, 30].

The general structural and functional condition of the skel-
eton bones plays a key role in pathogenesis of destructive
resorptive processes in periodontium. Also a high correlation
has been established between the age of a patient and changes
in his/her periodontal tissues and the mineral density of bones
of the skeleton [7, 30].

Other researchers have established a correlation between
mineral density of the bone tissue and the severity of develop-
ment of generalized periodontitis in pre- and post-menopaus-
al women [1, 21, 24]. The works of Jeffcoat M. K. [19-21]
identify osteopenia and osteoporosis as periodontal disecase
risk factors both for women and men. The decrease in min-
eral density of the bones may have a negative impact on the
condition of periodontal tissue [23, 30]. Loss of skeletal bone
tissue over a lifetime, bone metabolism disturbances serve to
accelerate the resorptive processes of alveolar bone, which
causes premature loss of teeth [7].

Presence of any systemic diseases, including COPD, speeds
up the resorptive processes in bones significantly especially in
senior persons and post-menopausal women. Therefore, a
continuous loss of alveolar bone height in persons with peri-
odontal disease is conditioned by both influence of local
pathological factors as well as general condition of the body,
presence of systemic diseases [2]. Along with that the active
destructive resorptive processes in the alveolar bone in patients
with generalized periodontitis are correlated with the bone
mass loss processes, bone tissue metabolism disruptions,
imbalance in the remodeling process, and predominance of
resorptive processes over osteosynthesis.

It should be mentioned that the issue of influence of meta-
bolic disorders in the bone system on the course of periodon-
tal diseases remain insufficiently explored in contemporary
scientific literature, and the available research results appear
to be contradictory [4]. Therefore, the most reliable research
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method for structural and functional condition of the bone
system should be considered the examination of the mineral
density of the bones.

The study of correlation between structural and functional
state of the bone system and generalized periodontitis is nec-
essary for determination of pathogenesis mechanisms of the
alveolar bone height loss in periodontal diseases and for sub-
stantiation of pathogenetic therapy [4].

Therefore, studies conducted within the recent years have
given great attention to the correlation between systemic
osteoporosis and the pathologic periodontal processes, how-
ever no such research has been conducted among COPD
patients.

Osteoporosis is a progressive systemic skeletal disease,
characterized by reduced bone mass and disorders in micro-
architectonics of bone tissue leading to increased bone fragil-
ity and risk of fractures [11]. Development of secondary sys-
temic osteoporosis in COPD patients leads to pathologic
bone fractures and has a negative influence on periodontal
tissues, which in turn has a severing impact on the course of
the main disease and a negative influence on the digestive
system and the quality of life [13, 15, 16, 25].

The term «periodontium» combines a complex of anatomic
structures: gums, alveolar bone tissue and tooth root cement
that share common sources of innervation and blood supply.
The generalized term “periodontium” speaks of the genetic
and functional unity of tissues surrounding a tooth. Periodontal
tissues are of mesenchymal (periodontium, alveolar bone,
cement, dentin, dental pulp) and ectodermal (tooth enamel,
cuticle) origin [2, 10].

The periodontium has several important functions:

1) Supporting and shock absorbing function — holds the
tooth in the alveole, distributes chewing load and adjusts the
pressure during chewing;

2) Barrier function — it forms a barrier that prevents micro-
organisms and harmful substances from penetrating the root
area;

3) Trophic function — provides cement nourishment;

4) Reflex function — thanks to availability of many sensory
endings in periodontium.

Due to the quite complex construction of the periodontium
which combines various types of tissues, its diseases may be of
diverse nature. Most often these are inflammatory and dystro-
phic inflammatory processes. The inflammatory processes are
generally localized in the gum tissues, thus called gingivitis.
Depending on the nature of inflammation, there may be
catarrhal, hypertrophic and ulcerative gingivitis. In the event
that the pathological process permeates the entire periodontal
tissue complex, it develops a kind of dystrophic-inflammatory
process, called generalized periodontitis. The disease begins
spontaneously, progresses over many years, and is character-
ized by the destruction of the entire complex of periodontal
tissues. Clinical characteristics of generalized periodontitis
can be presented by its fundamental signs or sets of symptoms.
These include: symptomatic gingivitis, periodontal pocket,
traumatic occlusion, progressive resorption of alveolus jaw
bone [2, 3].

Symptomatic gingivitis develops against other symptom of
generalized periodontitis and follows the course of catarrhal,
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hypertrophic or ulcerative inflammation. Clinical manifesta-
tions of symptomatic gingivitis are not much different from
the above mentioned symptoms of gingivitis proper. Typical
formation of periodontal pockets is characterized by forma-
tion of a gap between soft tissues of the gums and the tooth,
later on the bone wall also suffers destruction. Periodontal
damage leads to a condition when normal physiological load
on the teeth causes periodontal injury, i.e. causing the state of
traumatic occlusion. These processes lead to progressive
resorption of alveolar bone and thus of the soft periodontal
tissues.

The development of such pathological processes leads to
increased tooth loosening, and further on — to its loss due to
thinning of periodontal tissues supporting the tooth. This
could occur at quite a young age. Periodontal diseases are very
wide-spread; in Ukraine particularly they occur in 90 % of the
population. The disease structure varies depending on the age
and related pathology. Given the same prevalence, at the
younger age gingivitis dominates, and in patients over 40 —
generalized periodontitis does. Such high prevalence rate
causes a significant loss of teeth, which is 5—10 times higher
than the loss of teeth due to caries and its complications [1].

Development of pathological processes in periodontal
patients with COPD occurs in cases where pathological fac-
tors intensity prevails over the adaptative and protective
capacities of periodontal tissues as well as at the reduction of
responsiveness of the body. Conventionally, all etiological fac-
tors can be divided into two groups: local and general. Local
factors that affect the condition of periodontal tissues include
dental plaque, pathological microflora, traumatic occlusion
(primary), untreated mouth cavity, defective fillings, dentures,
orthodontic devices, bad habits, improper placement of lips
and tongue frenuli, etc. [10].

Common factors of development of pathological processes
include severity of periodontal systemic inflammation in
COPD, severity of bronchial obstruction, reduced physical
activity and exercise tolerance. Occurrence of secondary sys-
temic osteoporosis deserves special attention. It appears as a
result of long-term hypoxia arising against a respiratory fail-
ure, development of the metabolic syndrome, decreased
physical activity in COPD patients with a severe course and
receiving inhaled or systemic gluco-corticosteroids [25, 29].
Therefore, research of the pathological processes in periodon-
tal patients with COPD is very critical.

The first such study was conducted at the SE National
Institute of Phthisiology and Pulmonology named after E G.
Yanovskyi, National Academy of Medical Sciences of Ukraine.

The Purpose of the Study was to examine the features of
pathological processes in periodontal tissues in patients with
chronic obstructive pulmonary disease (COPD).

The work was funded by the state budget.

The Object of the Study

The study participants were 20 patients with COPD who
have made up the I group (16 men and 4 women aged 40 to
80 years, mean age — (64,9 + 1,7) years). FEVI before the
sample with a bronchodilator — (50,1 £ 3,5) %; FEV,/FVC —
(52,8 £ 2,6)). FEVI1 after the sample with a bronchodilator —
(54,8 + 3,4) %; FEV1/FVC — (52,8 &+ 2,7)).
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The patient selection was carried out in accordance with the
disease severity and conducted under the Order of Ministry of
Healthcare of Ukraine No 128 date march 19, 2007 «On
Approval of Clinical Protocols of Medical Care in
Pulmonology» [5].

Patients of the main and a control groups did not differ by
age and gender.

The control group (II group) consisted of 20 practically
healthy individuals (15 men and 5 women aged 40 to 80 years,
mean age — (59,8 = 1,5) years). FEV, — (115,2 £ 4,1) %;
FEV,/FVC — (79,0 + 0,7)), who volunteered to participate in
the study. The practically healthy individuals were men and
women aged 40 to 80 years who had no history of chronic
somatic diseases that would require medical supervision and
treatment, and whose general clinical and functional labora-
tory tests were within their age norm.

Methods of Research:

All patients received a clinical, periodontal examination, a
study of external respiratory function (ERF), a quantitative
computed densitometry (3D QCT), and a multislice computer
tomography of the maxillofacial area.

Four clinical groups (A, B, C, D on the recommendations of
GOLD (Global Initiative for Chronic Obstructive Lung
Disease, 2011)), where the patients were attributed, were deter-
mined based on the evaluation of clinical symptoms, func-
tional parameters and the risk of possible complications [18].

For a comprehensive evaluation of clinical symptoms, in
accordance with the GOLD 2011 Guidelines, the COPD
Assessment Test — CAT (COPD Assessment Test) was used
[18].

The study of pulmonary ventilation function of all patients was
carried out according to the analysis of the «flow-volume» spiro-
gram curve of forced expiratory volume and considering the total
body plethysmography performed on «Master Screen PFT»
equipment manufactured by «Cardinal Health» company
(Germany). When the diagnosing COPD and determining the
clinical groups of patients (A, B, C, D) the following parameters
were evaluated before and after tests with bronchodilators: forced
expiratory volume during the first second (FEV, ), the ratio of the
forced expiratory volume in the first second to the forced vital
capacity of the lungs (FVC) — FEV,/FVC. The tests were taken
in the morning, after a 12—14-hour break in administration of
medications. In order to determine the presence and reversibility
of bronchial obstruction, the evaluation of respiratory function
was performed 15—30 minutes before and after 2 inhalation ses-
sions (200 mcg) of 3, short-acting agonist (salbutamol).

Dental examination was carried out by a dentist with the use
of conventional methods. Periodontal examination included
oral hygiene assessment (presence of plaque, tartar, the
Greene-Vermilion oral hygiene index). The intensity of
inflammation in periodontal tissues was determined by the
papillary-marginal-alveolar index (PMA). During examina-
tion of periodontal tissues the depth of periodontal pockets at
6 different points and the nature of the exudate were mea-
sured. Bleeding of gums was assessed according to the
Muhlemann-Cowell index, and was measured on a 3-point
scale. Rassel PI periodontal index that characterizes not only
gum inflammation rate, but also done tissue destruction rate,

was assessed on a scale from 0 to 8. The degree of tooth loos-
ening was estimated on the Miller scale in Fleszar modifica-
tion, and determined on a scale from 0 to 3. Also nodes of
traumatic occlusion as well as teeth and gums anomalies,
denture defects were determined. Results of the examination
were recorded in the periodontal assessment chart [3].

Examination for osteoporosis was performed on a mul-
tislice computer tomograph Aquilion TSX-101A «Toshiba»
(Japan) using QST Pro licensing program based on a study of
mineral density of the lumbar (L,—L; ) vertebra.

The density of the spongy substance of the alveolar bone
(DAB) and loss of height of the alveolar bone was studied with
the use of multislice computer tomography (MCT), which
was performed on a CT scanner, Aquilion TSX-101A
«Toshiba» (Japan) using free software K-Pacs. During the
study the average, the minimum and the maximum density
for a given area were determined against the Hausfield scale
(HU units) [31]. To determine the loss of height of the alveo-
lar bone, the distance from enamel-cement edge to the top of
the interdental septum (alveolar ridge) was measured.

Data aggregation and mathematical processing was per-
formed with the use of licensed software products included in
the Microsoft Office Professional 2007 package, license of
Russian Academic OPEN No Level Ne 17016297. Statistical
analysis was performed with the use of mathematical and
statistical features of MS Excel which employed methods of
descriptive statistics. For the assessment of statistical signifi-
cance of differences parametric (Student’s t-criterion) and
nonparametric (Wilcoxon’s T-criteiron) criteria were used.

Outcome of the Research. During the examination,
the 20 COPD patients were divided into four clinical groups (A,
B, C, D in accordance with recommendations of GOLD
(Global Initiative for Chronic Obstructive Lung Disease, 2011)),
depending on the severity of clinical symptoms, functional
parameters and the risk of possible complications [18]. In so
doing 4 (20 %) patients were allocated to the clinical group B,
4 patients (20 %) — to the clinical group C, and 12 (60 %) of the
patients — to the clinical group D.

During examination of COPD patients and the practically
healthy individuals of the same age and gender employing the
method of quantitative computer densitometry the Z and T cri-
teria were determined. The T-test evaluated the presence of
osteopenia or osteoporosis. In this case, we note that the term
osteopenia means the preclinical state of osteoporosis. The T-test
results were interpreted as follows: 3,0 to —1,0 — as a norm,
from —1,0 to —2,5 — as osteopenia, from —2,5 to —5,0 — as
osteoporosis.

As result of the examination, systemic pathological changes in
bone tissue were detected in all patients with COPD. Osteopenia
was detected in 8 (40,0 £ 11,0) % patients out of 20, and osteo-
porosis —in 12 (60,0 + 11,0) %. Along with that the frequency of
diagnosis of osteopenia and osteoporosis in clinical groups dif-
fered.

Table 1 shows results of the study - the frequency of osteopenia
or osteoporosis in patients with COPD based on belonging to a
clinical group (A, B, C, D).

Thus, all 4 patients in the clinical group B had signs of
osteopenia. In the clinical group C osteoporosis and
osteopenia were recorded equally often (2 patients were
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diagnosed with osteoporosis and 2 — with osteopenia). In the
clinical group D osteoporosis was detected statistically
significantly more frequently than osteopenia, which indicates
the presence of decompensated systemic structural and
functional abnormalities of the bone tissue. Thus, osteopenia
was diagnosed in 2 patients (10,0 & 6,7) % from the clinical
group D and 10 patients (50,0 £ 11,2)% * — with osteoporosis,
+ diff. < 0,001. The results indicate that the structural and
functional disorders of the skeletal system and the most
frequent detection of osteoporosis were observed in patients
in clinical group D that is characterized by the most severe
clinical symptoms, the lowest values of functional performance
and the highest risk of potential complications of COPD.

Patients of the control group were diagnosed with
osteoporosis only in 2 cases (10,0 = 6,7) %, which was
significantly different from the group of patients with COPD,
where osteoporosis was observed in 12 (60,0 £ 11,0) % of
patients, diff. < 0,01. It should be noted that osteoporosis in
the second group was detected in 2 women over 10 years in
menopause. Osteopenia in the control group was identified in
11 (55,0 £ 11,1) % of patients and in 7 (45,0 £ 9,1) % — no
changes of mineral density of the bone system were found.

The main and the control groups differed significantly in Z
and T criteria. Thus, the Z-test in the first group was (—0,85 *
0,20), while in the second group — (0,42 = 0,22), diff.
< 0,001. The T-test in the first group was (—3,01 = 0,23),
while in the second group (—1,44 + 0,21), diff. < 0,001.
(Table 2).

Analysis of these criteria in clinical groups of patients with
COPD revealed the following characteristics. Patients from
the clinical group D were significantly different from the prac-
tically healthy individuals as to their Z, and T-criteria. Patients
from the clinical group C — by the Z-criterion. While patients
of the clinical group B were not significantly different from the
practically healthy individuals in their Z, and T-criteria.

Based on the clinical symptoms, periodontological exami-
nation data, pantomography and MCT, all of the main group
patients studied were diagnosed with periodontal disease.
Besides that, complete secondary adentia was identified in 5
(25,0 %) out of 20 patients from the first group. These patients
had dentures. In other patients of the same group a significant
loss of teeth was observed, while during a dental examination
on the basis of a periodontal examination 9 (45,0 %) patients
of stage I and 6 (30,0 %) patients of stage II were diagnosed
with generalized periodontitis.

The control group examination revealed the following
characteristics. None of the patients from the second group
had complete secondary adentia; while periodontal examina-
tion revealed catarrhal gingivitis in 6 (30 %) patients, general-
ized periodontitis — in 10 (50,0%) patients of the I stage and
in 4 (20,0 %) patients of the II stage. In our opinion, the
absence of apparent difference in the severity of clinical
symptoms of generalized periodontitis between patients of the
first and the second groups is due to the fact that all patients
with COPD who took part in the study had been receiving a
long-term treatment of inhaled or systemic gluco-corticoste-
roids, which significantly reduced the inflammation of the
mucous membrane of the mouth.

Measurement of height of alveolar bone was conducted
only where teeth were preserved, where it was possible to dif-
ferentiate the enamel-cement part of the tooth. The loss of
the height of the alveolar bone in the group I patients studied
was (3,8 = 0,2) mm, which testified to a high intensity of
destructive resorptive processes in the periodontal tissue.
In the practically healthy control group loss of height of
alveolar bone was (2,3 * 0,1) mm, which was statistically
significantly different from the value of this indicator in
patients with COPD, diff. < 0,001.

In the study of DAB the following factors that can affect
the perception of the structural and functional composition

Table 1
The frequency of osteopenia or osteoporosis in patients with COPD (n=20) based on theirbelonging to a clinical
group (A, B, C, D).
Comorbidity Clinical group Total number of COPD
patients
B (n=4) C(n=4) D (n=12) (n = 20)
Absolute % Absolute % Absolute % Absolute %
Osteopenia 4 20,0 + 8,9 2 10,0 £ 6,7 2 10,0 £ 6,7 8 40,0 + 11,0
Osteoporosis 0 0,0+17,9 2 10,0 £ 6,7 10 50,0 + 11,2* 12 60,0 + 11,0
* — Statistically significant difference between osteopenia and osteoporosis in COPD clinical groups (diff. < 0,001).
Table 2
Z and T criteria in COPD patients and in practically healthy individuals
Criteria | Group Clinical groups of COPD patients Il Group
(n =20) (n =20)
B (n=4) C(n=4) D(n=12)
V4 -0,85 + 0,20 -0,25 + 0,26 -0,39 + 0,47 —1,20 + 0,27* 0,42 + 0,22*
T -3,01 £ 0,23 -1,91 £ 0,21 —2,91 + 0,65% -3,41 + 0,26* -1,44 + 0,21*
* — Statistically significant difference between the first and the second groups (diff. < 0,001).
# — Statistically significant difference between the COPD group and the second group (diff. < 0,001);
& — Statistically significant difference between the COPD group and the second group (diff. < 0,05).
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Table 3
Density of the Spongy Substance of the Alveolar Bone and Maxillary Tuber of the Upper Jaw Bone
(Hausfield scale (HU units)) in COPD Patients
Value Right Side Left Side
DAB
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
Mean 367,6 + 46,1 388,9 + 46,4 108,9 + 34,9 488,1 + 56,9 428,2 + 47,9 138,8 + 39,6
Maximum 461,9 + 89,6 457,1 £ 98,5 388,2 +7 4,5” 363,9 + 98,2 454,7 + 86,2 473,9 + 64,7*
Minimum -114,7 + 42,4* -66,1 + 49,6* -216,5 + 56,5* 39,6 + 53,6* -40,6 + 47,3* -174,8 + 43,0*
* — Statistically significant difference compared to mean DAB value (diff. < 0,05).
# — Statistically significant difference compared to mean DAB value (diff. < 0,001).
Table 4
Density of the Spongy Substance of the Alveolar Bone and Maxillary Tuber of the Upper Jaw Bone
(Hausfield scale (HU units)) in Practically Healthy Individuals
Value Right Side Left Side
DAB
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3

Mean 387,3 + 44,7 361,0 + 40,9 183,9 + 41,1 447,1 + 35,9 403,6 + 44,2 193,6 + 56,2
Maximum 934,2 + 79,6* 993,8 + 81,1# 646,7 + 64,2* 998,7 + 68,5* 985,0 + 69,4* 709,0 + 74,6*
Minimum -96,4 + 39,6* -118,0 + 34,5* —224.5 + 35,6* 10,3 + 44,0* -82,3 + 37,4* —228,3 + 45,7*
# — Statistically significant difference compared to mean DAB value (diff. <0,001).

of the spongy substance of the alveolar bone were taken into
account.

It should be noted that an average DAB value reflects the
general structure of areas under study and does not always
accurately describe the structure of the spongy substance of
the bone. Therefore, for a more detailed study of the struc-
tural and functional composition of the alveolar bone a further
investigation of the maximum and the minimum DAB values
was conducted which provided a more detailed picture of the
structure of the spongy substance in the study area.

Measurements were taken in three fixed areas on the right
and the left sides: Area 1 — between teeth 1 and 2, area 2 —
between teeth 3 and 4, and area 3 — maxillary tuber (retromo-
lar area), and in the case of adentia — the areas of their projec-
tion were considered (Table 3, 4).

Both groups showed a significant difference (diff. < 0,001)
between the mean and the minimum DAB value in all given
areas. It should be noted that in the practically healthy indi-
viduals the same significant difference was observed between
the mean and the maximum DAB values in all given areas
(Table 4), and in patients with COPD — in only a few areas
(Table 3).

According to the obtained data, the mean and the mini-
mum DAB values at given areas did not differ between groups
I and I1, however the maximum DAB value in all the areas was
significantly higher in practically healthy individuals indicat-
ing a less pronounced destructive resorptive processes of the
bone tissue in control group individuals compared with
patients with COPD (Table 5).

A significant decrease of the maximum DAB value in
patients with COPD indicated active manifestations of
destructive resorptive processes related to both systemic

inflammation process in COPD, secondary systemic osteopo-
rosis or osteopenia as well as local factors, which include full
secondary adentia or loss of a large number of teeth, signifi-
cantly reducing mechanical stress on the alveolar bone and
contributing to the violation of structural and functional
composition of the spongy substance of the bone.

Therefore, the results of the conducted study revealed that
the presence of the clinical diagnosis alone does not give a
complete picture of the severity of the dystrophic inflamma-
tory processes of the periodontal tissue. Therefore, in patients
with COPD in addition to a comprehensive assessment of
clinical symptoms and a periodontal examination, an exami-
nation for any mineral density disorders should be conducted
along with a check of density of the spongy substance of the
alveolar bone.

Conclusions

1. It has been proven that osteoporosis in COPD patients
was detected 6 times more often than in practically healthy
individuals of the same age and gender.

2. Structural and functional disorders of the spongy sub-
stance of the alveolar bone, as well as the most frequent detec-
tion of osteoporosis was observed in patients of the clinical
group D that is characterized by the most severe clinical symp-
toms, the lowest values of functional performance and the
highest risk of potential complications of COPD.

3. The absence of any apparent difference in the severity of
clinical symptoms of generalized periodontitis between
patients with COPD and the practically healthy individuals
was due to the fact that all patients with COPD had been
receiving a comprehensive treatment with long-term admin-
istration of inhaled or systemic gluco-corticosteroids, which
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Maximum Density of the Spongy Substance of the Alveolar Bone and Maxillary Tuber of the Upper Jaw Bone
(Hausfield scale (HU units)) in Patients of the | and Il Groups

Table 5

Patient Group Right Side Left Side
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
| Group 461,9 + 89,6 457,1 + 98,5 388,27 4,5 363,9 + 98,2 4547 + 86,2 473,9 + 64,7
Il Group 934,2 + 79,6* 993,8 + 81,1* 646,7 + 64,2* 998,7 + 68,5% 985,0 + 69,4# 709,0 + 74,6*

* — Statistically significant difference between | and Il groups (diff. < 0,05).
# — Statistically significant difference between | and Il groups (diff. < 0,001).

significantly reduced the inflammation of the mucous mem-
brane of the mouth and prevented adequate assessment of
severity of the dystrophic inflammatory processes of the
periodontal tissues.

4. A significant decrease of the maximum DAB value in
patients with COPD indicated active manifestations of
destructive resorptive processes related to both systemic
inflammation process in COPD, secondary systemic osteopo-
rosis or osteopenia as well as local factors, which include full
secondary adentia or loss of a large number of teeth, signifi-
cantly reducing mechanical stress on the alveolar bone and
contributing to the violation of structural and functional
composition of the spongy substance of the bone.

5. For diagnosing of pathologic processes in periodontal tis-
sues in patients with COPD in addition to a comprehensive
assessment of clinical symptoms and a periodontal examina-
tion, an examination for any mineral density disorders should
be conducted along with a check of density of the spongy
substance of the alveolar bone.
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NATOJIOTMYECKUE NMPOLIECCbI MAPOAOHTA
Y BOJIbHbIX XPOHUYECKWUM OBCTPYKTUBHbIM
3ABOJIEBAHUEM NErKUX
H. U. I'ymeniok, U. I1. Masyp, B. H. Henamvesa,
I. JI. Iymenrok, H. U. Jlunnuk, I. C. Xapuenko—Ceeprokosa

Pe3iome

Lenb uccaenoBanus — usyuums 0COOCHHOCMU NAMOAOUMECKUX NPO-
yeccoe mkareil nNapoOOHMa y GOAbHbIX HA XPOHUHECKUM 0OCMPYKMUGHbIM
3abonesanuem neekux (XO3J1).

Oobekt uccnenosannsa — 20 6oavroix XO3JI, komopsie cocmasunu
[ epynny (16 myxcnun u 4 scenugunsi 6 gozpacme om 40 do 80 rem, cpednui
6ospacm — (64,9 + 1,7) aem). FEV, ¢ npobe c Gponxosumuxom —
(50,1 % 3,5) %; FEV /FVC — (52,8 £ 2,6)). FEV, nocae npo6bi ¢ 6ponxo-
aumuxom — (54,8 + 3,4) %; FEV /FVC — (52,8 £ 2,7)). Koumponvityro
(11 epynny) cocmasuau 20 npaxmuvecku 300posvix auy (15 myxcnun u
5 acenugun 6 sozpacme om 40 do 80 aem, cpednuii gozpacm — (59,8 = 1,5)
nem. FEV,— (115,2 £ 4,1) %; FEV /FVC — (79,0 + 0,7), komopbie do6po-
601bHO CORAACUAUCH NPUHSMb YHACMUE 8 UCCAe008AHUU.

Mertoapl MCCIEAOBAHUS: KAUHUKO-(YHKUUOHAAbHbIE, NAPOOOHMOA0U-
yeckoe 00c1e008aHUe, KOAUHECMEEHHAS KOMNOIOMEPHAS OCHCUMOMempUst
(3D QCT), mHococpe3o6as KoMnbIOMEPHAS. MOMO2PAPUS YeAOCMHO-AULe-
60il 0baacmu, cmamucmutecKue.

Pesynbratel. B nposedentom uccaedosanuu dokazano, 4mo ocmeonopo3
y boavhbix XO3JI evisensnca 6 6 paz uawe uem y npaKmuyecKu 300pouix
AUY, MO0 Jice 803pacma u noaq.

CmpyKmypHO-()yHKUYUOHANbHbIE HAPYUWIEHUs. KOCMHOLU cucmemsl, a
makdice Haubosee yacmoe visigAeHUe 0CMEONOpPo3a HAOAAAN0C Y OONbHBIX
6 Kkaunuueckol epynne D, komopas xapakmepuzogasacs Haubonee msice-
1011 BLIPANCEHHOCMBIO KAUHUMECKUX CUMNIMOMOS, Hauboaee HU3KUMU 3Haue-
HUSMU (DYHKUUOHANbHBIX NOKA3amenell U cambim O0NbUUM PUCKOM B03MONC-
HbIx ocaoxchenuil XO3J1.

Y 6cex uccaedyembix 60AbHBIX HA OCHOBAHUU KAUHUMECKUX CUMRNIOMOB,
OaHHBIX NAPOOOHMOA02UHECK020 00CAe008AHUE, NAHMOMOZDAMMbL U MHO20~
Cpe3060ii KOMNbIOMEPHOI MOMO2pahuU YeatoCmHO-AUYeoll ooaracmu Obiau
duaenocmognbl 3abonesanusi napooonma. Y 5 (25,0 %) uz 20 6oavhbix
6bI516/1€HA NOAHAS BMOPUMHAS. GOeHMUs. Dmu nayueHmsl UMeau CsemHble
3y0Hble npomesbl. Y dpyeux 60AbHbIX 3MOIL Jce 2PynbL HA0A0ANaAcs Nomeps
3HAYUMENbHO20 KOAUYeCmEa 3y008, a NPU UCCAC008AHUU 8DAYOM CIOMAMO-
1020M HA OCHOBAHUU OGHHHIX NAPOOOHMON0UHECK020 00cAe008aHUs dua-
2HOCMUPOBAH 2eHepanu308antbiil napodoumum — y 9 (45,0 %) 6oavHbix —
I cmenenu u'y 6 (30,0 %) — Il cmenenu. Omcymemesue 5161020 pazauuus
6 KAUHUMECKUX NPUSHAKAX BbIPAYNCEHHOCMU 2eHEPANU308AHHO0 NAPOOOH-
muma mexucdy 6oavroimu XO3JI u npakmuuecku 300pogvimu auyamu 6viaa
obycnoenena mem, ymo ece 6oavHoie XO3JI, komopvie npunsiu yuacmue
6 UccAe008aHul, NPOOOANCUMENbHOE 8DEMS NOAYHAAU 6 KOMHACKCHOM
NeYeHUU UHeANAUUOHHbIE UAU CUCEMHbIe 2NI0KOKOPMUKOCMepouodbl, 4mo
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3HAYUMENbHO YMEHbUIAN0 BOCNANUMENbHbII NPOUECC CAUBUCTOU 000104KU
pma.

SHauumenvroe ymeHvueHUe MAKCUMANBHO20 3HAUEHUS NAOMHOCMU 2y0-
4amoeo geulecmea anbeeonspHo2o ompocmia y 6oasvHoix X03JI ceudemens-
CMB0BANO O BbIDANCCHHBIX AKMUBHBIX NPOAEACHUAX Pe30POMUBHO-0eCmpyK -
MUBHBIX NPoUeccos, Komopvle 0ObiaU 00YCA06AeHbI KAK CUCHEMHbIM
gocnaaumenvrvim npoyeccom npu XO3JI, 6mopuHbIM cucmeMHbIM 0cmeo-
NOPO30M UAU OCMeoneHueil, MaK U MecHHbIMU (aKmopamu, K KOmopsim
Heo6X00UMO OMHecmU 8MOPUMHYIO NOAHYIO A0eHMUI0 UAU NOmepio 60AbUO-
20 Koauuecmea 3y008, 4MO 3HAYUMENbHO YMEHbUIAN0 MEXAHUYECKYo
HA2PY3KY HA ANbBEOASPHbIL OMPOCHIOK U MAKICe CHOCOOCMB08aA0 Hapyule-
HUI0 CMPYKMYPHO-(DYHKUUOHANBHO20 COCIMABA 2Y0Hamo20 6eulecmaa anbvee-
04APHO20 OMPOCMKA.

BoiBonpl. V ecex 60abHbix XO3JI 6biau duaeHocmuposarsi 3a601e6aHUs
napodonma. ¥V 5 (25,0 %) u3z 20 601bHbIX Gbis6AEHA NOAHAS BMOPUMHAS
adenmusi, y 9 (45,0 %) 6oabHbix — 2enepanu308antbiii napodonmum I cme-
neu u'y 6 (30,0 %) 6oavhvix Il cmenenu. 3nauumenvroe ymeHvlieHue
MAKCUMANbHO20 3HAUEHUs NAOMHOCMU 2Y0uamoe0 6euecmed anb8eoNsipHo-
20 ompocmka y 6oavhbix XO3JI ceudemenvcmeosano 0 GvipajiCceHHbIX
AKMUBHBIX NPOABAEHUSX Pe30POMUBHO-0eCmPYKMUBHBIX NPOUECCO8, KOMO-
pbie Obiau 00yca061eHbl KaK CUCIEMHbIM 80CHAAUMENAbHbIM HPOUECCOM RpU
XO3JI, émopuunbim cucmemHsiM 0CmMeonopo3om Ui ocmeonexueil, max u
MeCmHbIMU hakmopamu — nomepeil 601bu020 KoAu4ecmea 3y008 uau 6mo-
DPUUHOU nOAHOU adoHmueil.

KuioueBble clioBa: xporuueckoe obcmpykmusHoe 3a601e8anue Ae2Kux,
0Cmeonopo3, namoaou4ecKue npoyecc napoooHma.

Hayyno-npakmuueckuii wcypnan «Acmma u Anaepeus», 2013, Ne3
H. U. I'ymeniok
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PATHOLOGICAL PROCESS OF PERIODONTAL PATIENTS

WITH CHRONIC OBSTRUCTIVE DISEASE OF THE LUNGS
M. I. Gumeniuk, I. P. Mazur, V. I. Ignatieva,

G. L. Gumeniuk, N. I. Linnik, G. S. Kharchenko- Sevryukova

Summary

The purpose of the study: 7o study the characteristics of pathological
processes of periodontal tissue in patients with chronic obstructive pulmonary
disease (COPD).

The object of study: 20 patients with COPD who have made the
I group (16 marital and 4 women aged 40 to 80 years, mean age —
(64,9 = 1,7) years). FEV , in the sample with a bronchodilator — (50,1 £
3,5) %; FEV /FVC — (52,8 £ 2,6)). FEV after bronchodilator test with
— (54,8 % 3,4) %; FEV /FVC — (52,8 £ 2,7)). Control group (group II)
consisted of 20 healthy individuals (15 marital and 5 women aged 40 to
80 years, mean age — (59,8 £ 1,5) years. FEV, — (115,2 £ 4,1) % ;
FEV /FVC — (79,0 £ 0,7), who voluntarily agreed to participate in the
study.

Methods of research: clinical-functional, periodontal examination,
quantitative computed densitometry (3D QCT), multislice computed tomog-
raphy of the maxillofacial region, the statistics.

Outcome: In this clinical study demonstrated that osteoporosis in patients
with COPD was detected in 6 times more likely than healthy individuals of
the same age and articles.

Structural and functional abnormalities of the skeletal system, and the
most frequent detection of osteoporosis was observed in patients in clinical
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group D, which is characterized by the most severe severity of clinical symp-
toms, the lowest values of functional performance and the highest risk of
potential complications of COPD.

In all study patients based on clinical symptoms, periodontal examination
data, and pantomophy multislice computer tomography, maxillofacial area
were diagnosed with periodontal disease. In 5 (25,0 %) of 20 patients indi-
cated complete secondary adentia. These patients had dentures. In other
patients the same group observed a significant loss of teeth, and dentists in the
study on the basis of periodontal examination diagnosed generalized peri-
odontitis — in 9 (45,0 %) patients with stage I and 6 (30,0 %) second degree.
No apparent difference in the severity of clinical symptoms generalized peri-
odontitis between patients with COPD and practically healthy persons was
due to the fact that all patients with COPD who took part in the study, receiv-
ing long-term treatment of inhaled or systemic steroids, which significantly
reduced the inflammation of the mucous membrane mouth.

Significant reduction of maximum density spongy substance alveolus
in patients with COPD testified expressed active manifestations destruc-
tive resorptive processes related to both systemic inflammation in COPD,
secondary to systemic osteoporosis or osteopenia and local factors, which
must include full secondary adentia or loss of a large number of teeth,
significantly reduced mechanical stress on alveolar bone and also
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contributed to the structural and functional disruption of the spongy
substance alveolus.

Conclusions: All patients with COPD were diagnosed with periodontal
disease. In 5 (25,0 %) of 20 patients with complete secondary adentia identi-
fied in 9 (45,0 %) patients, generalized periodontitis and the extent and in 6
(30,0 %) patients with stage I1. A significant decrease in maximum DAB in
patients with COPD indicative of active manifestations of destructive resorp-
tive processes that are related to both systemic inflammation in COPD, sec-
ondary to systemic osteoporosis or osteopenia and local factors — the loss of
a large number of teeth or complete secondary adentia.

Key words: chronic obstructive pulmonary disease, osteoporosis, peri-
odontal pathological processes.
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