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ARTICLE INFO ABSTRACT
drticle istony: Pneumoconiosis remains a significant occupational health
Received February 2025 concern associated with long-term exposure to industrial
Received in revised form aerosols and toxic substances. It has been established that the
15 February 2025 development of pathological changes in lung tissue is
iz{;‘?ﬁﬁg ilsﬂli\f;r(:h 2026 determined by multiple factors, including the duration and
05 April 2026 intensity of exposure, physicochemical properties and
concentration of inhaled particles, as well as individual
Keywords: susceptibility. Historically, pneumoconiosis was predominantly
occupational diseases, attributed to inhalation of dust containing free crystalline silica.
pneumoconiosis, However, contemporary evidence indicates that the disease

industrial aerosols,
diagnostic methods,
clinical assessment,

may also arise as a result of the combined or synergistic effects
of industrial aerosols with complex composition. These aerosols

respiratory pathology, may include fibrogenic, toxic, allergenic, and irritant
occupational exposure, components, contributing to diverse clinical manifestations and
prevention. disease heterogeneity. This evolving understanding highlights

the need for advanced diagnostic approaches and
comprehensive preventive strategies in occupational settings.
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MexHaT rurueHacu/ia MHEeBMOKOHHUO3HU TAIUXUC KHUJIMII
Ba NpopU/IaKTUKACUHUHT 3aMOHAaBUM éHJAallyBJIapHU

AHHOTAIIHUA
Kaaum cyzaap: [IHeBMOKOHMO3  CaHOAT aj’po30JUlapd Ba  3axap/u
Kac6 Kaca/uTHKIap, MOJAJaMapHUHT Y30K MYAJaT/Jd TabCUPU OWIaH OOFJIHUK
MHEBMOKOHHO31Aap, o o ak

XKUAJAUNA KacOuil caJoMaT/JUK MyaMMOCH OV/Iu6 KOJIMOK/A.
CaHOAT a3po30JL1apH, - - 2
TANIXHC KHIH Ynka TYKUMaJapu/a [aTOJIOTUK y3rapuluIapHUHT
(AMArHOCTHKA) yCy/IIApH, PUBOXJIAHUINM KYIJIab OMMJLIAD, XKYMJaJaH TabCHP KHUJIMII
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KJIMHHUK GaxoJiall,

Hadac oJIHII MATOJIOTHACH,
KacOHH TabCUP,

OJIZMHU OJIMII YOPAJAPH.
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JlaBOMUIAJIUTH Ba WHTEHCUBJIUTH, bGU3UK-KUMEBU I
Xycycusitiap Ba  Hadac  oJsiaéTraH  3appavyajlapHUHT
KOHI[EHTpalMsICK Ba MHAMBUJyal Ce3yBYAHJMUK OuIaH
6enrnnaHagu. Tapuxuil >KUXaT/aH, THEBMOKOHWO3, 6UPUHYU
HaB6aT/a, 3pKUH KPUCTA/IM CUJIUMKATU OUIaH OOFJIMK 3/U.
BUpPOK, X03UPTr¥ MabJAyMOTJIap MIYHU KypcaTaJWuKU, KacalJuK
Mypakkab caHoaT a3po3o/ulapu OuWJaH Ouprajiukia exku
CUHEPruK TabCUp KWIWII HaTWXKacuja XaM Maiio 6yauiu
MYMKUH. Y6y aspo3osiap GubporeH, TOKCUK, ajjlepreH Ba
TUpPHAIl XyCycUsITU OGepyBYM KOMIIOHEHTJIapHU V3 Huura
OJTUIIN MYMKUH, oy KaCaVIMKHUHT KJIMHUK
KYPUHUIJIADUHUHT XWJIMa-XWJJINTUTa Ba TreTeporeHJUKra
épaam 6epaau. PuBoxJiaHaéTrad 6y TylIyH4a Kacbuil MyxuT/a
WJIFOpP TalIXMC KWIWII EHJAllyBJapd Ba KeHI KaMpOBJIU
npoduIaKTHKa CTPaTerusjlapy 3apypJIuruHy TabKU/IJIal/ .

COBpeMEHHbIe nHoAxoAbl K JMAHOCTHKE U HpO(l)HJIaKTHKe
IIHEBMOKOHHO34ad BITrUHI'MeHe Tpyda

AHHOTAIUA
Kmouessle caosa: [THeBMOKOHHO3 ocTaeTcs Ccepbe3HoM npo6JieMoit
“pé"bECC”OHa”bH”e npodecCHOHANBHOIO 3[0POBbSl, CBA3aHHON C JIMTE/NbHBIM
3aboJeBaHH4, i i
——— BO3/IEICTBUEM MPOMBIIIEHHbIX a3p030Jiel M TOKCUYHBIX

MPOMBIIIJIEHHEBIE 23P030JTH,
METOJBI IMATHOCTHKH,
KJIMHHYECKad OIeHKa,
MaTOJIOTHA AbIXaTebHOM
CHCTEMBI,
npodeccHoHaNbHOE
BO3JIeHCTBHE,
npodHUIAKTHKA.

Bel]eCTB. YCTaHOBJIEHO, 4YTO pa3BUTHe MaTOJOTUYECKUX
M3MeHeHUW B JIerOYHOW TKaHU OmpeJe/isieTcs MHOXeCTBOM
bakTopoB, BKJOYAA MPOJO/DKUTENLHOCTh M WHTEHCUBHOCTb
BO3/IeNCTBUS, GU3MKO-XMMHUYECKHe CBOWCTBA M KOHIIEHTPALMIO
B/IbIXaeMbIX 4acTHull, a Takke VH/IUBU/IyaIbHYIO
BOCIIPUMMYUBOCTb. Hctopudecku THEBMOKOHHUO3
NperuMyIlleCTBEHHO CBSI3bIBAJIM C BAbIXaHUEM IbLIU, COJepKalllen
CBOGOAHBIA KPUCTAVIMYECKUN JUOKCHJA KpeMHHUs. OJHaKo
COBpeMeHHble J/laHHble YKa3blBalOT Ha TO, YTO 3aboJieBaHUe
MO3KeT TaKXe BO3HUKaTh B pe3yJibTaTe KOMOGMHUPOBAHHOTO WJIN
CUHEpPru4ecKkoro BO3/eMCTBUSI MPOMBIIIJIEHHbIX a3p030Jiei
CJIOKHOTO ~ cocTaBa. IJTU  a3po30Jd  MOTYT  BKJIOYaTh
dubporeHHble, TOKCUYHbIe, ajJiepreHHble W paspakaroline
KOMITIOHEHTBI, YTO CHOCO6CTBYeT pPa3HO06pasui0 KIMHUYECKUX
OpoSBJeHUNH | reTeporeHHOCTH  3ab6oseBaHUA.  ITO
pasBUBarolleecsi MOHUMaHUe TMoJYepKUBaeT He06XO0MMOCTb B
nepefioBbIX JUArHOCTUYECKUX TMOJX0JaX U KOMIUIEKCHbBIX
npoduIakTUYECKUX CTpaTerusix B npodeccuoHalIbHOM cpe/ie.

In modern pulmonology distinguish chronic occupational diseases of lungs in
which etiology the leading place is taken by dust content and gas contamination of air of
a working zone and leading to development of a connecting tissue, that is diffuse primary
fibrosis - to a pneumoconiosis. A pneumoconiosis in structure of the existing
occupational diseases is high on the list and generally meets in the coal-mining, asbestos,
mechanical, glass engineering industry [4, 8, 9].
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It is established that industrial aerosols and toxic substances which effect leads to
development of pathological changes are the reason of development of a pneumoconiosis
and depends on duration of influence, their structure, quantity and also individual
predisposition of an organism [1, 2, 7]. Mistakenly very long time was considered that the
pneumoconiosis causes only the dust containing free silicon dioxide. However, now it is
proved that this occupational disease can arise under the complex or combined action of
the industrial aerosols of complex structure including substances fibrogenny, toksik-dust
and allergenic, sensitizing and irritant action that caused body height of a
pneumoconiosis [3, 5, 6], not characteristic of classical forms, in recent years, as served
as the purpose for carrying out this research.

Accounting of a professional route of the patient and identification of possible
contacts to production dust during all work is of particular importance. Among clinical
diagnostic testing there is widely known large personnel roentgenophotography which is
a starting point at diagnosis which taps characteristic intensifying and deformation of the
pulmonary drawing, existence of fine focal shadows. Such researches as roentgenography
of lungs, a computer tomography, a magnetic resonant tomography of lungs allows to
specify a pneumoconiosis form (an intersticial, nodous, nodal form) and a disease stage.
The existing methods of a spirometry and a gas analytical research allow to conduct
researches of function of external respiration and to define borders of changes in
pulmonary tissues. Not unimportant value also the microscopical research of a sputum, a
bronchoscopy, etc. gets modern methods. Thus, for diagnosis there is a large number of
methods, both traditional, and new modern methods with use of the highly sensitive
equipment [10].

In contemporary pulmonology, chronic occupational lung diseases represent a
significant medical and socio-economic challenge, particularly those associated with
prolonged exposure to industrial aerosols and gaseous pollutants in the workplace
environment. Among these conditions, pneumoconiosis is characterized by diffuse
interstitial fibrosis resulting from the inhalation and deposition of mineral and organic
dust particles. This pathology occupies a leading position within the structure of
occupational diseases and is predominantly observed in industries such as coal mining,
asbestos processing, mechanical engineering, and glass manufacturing.

The pathogenesis of pneumoconiosis has been extensively studied, and it is now
well established that the disease develops as a consequence of long-term exposure to
industrial aerosols and toxic substances capable of inducing persistent inflammatory and
fibrotic changes in pulmonary tissue. The severity, clinical course, and progression of
pneumoconiosis are determined by multiple factors, including the duration and intensity
of exposure, physicochemical properties and concentration of inhaled particles, as well as
individual biological susceptibility. Historically, pneumoconiosis was primarily
associated with exposure to crystalline silica dust. However, recent scientific evidence
has demonstrated that this disease may arise from the combined or synergistic effects of
complex industrial aerosols containing fibrogenic, toxic, allergenic, sensitizing, and
irritant components. Such multifactorial exposure contributes to the emergence of
atypical and clinically heterogeneous forms of pneumoconiosis, which differ from
classical variants in their morphological and functional manifestations. This evolving
understanding underscores the necessity for continued research into modern diagnostic
and preventive strategies.
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The present study is focused on the analysis of contemporary diagnostic
approaches to pneumoconiosis, considering the growing availability of highly sensitive
and specific investigative techniques that enable early detection and accurate
characterization of the disease. These advancements are essential for the timely
implementation of preventive, therapeutic, and rehabilitation measures.

Despite significant technological progress, the role of traditional sanitary-hygienic
assessment of working conditions remains indispensable. A comprehensive evaluation of
occupational exposure - including the qualitative composition of dust, duration of
exposure, and concentrations exceeding permissible exposure limits — continues to serve
as a fundamental component in establishing the etiological basis of pneumoconiosis.
Particular importance is attributed to the detailed assessment of the patient’s
occupational history, which allows for the identification of cumulative exposure to
hazardous industrial dust over the course of employment. Among primary screening
methods, mass fluorographic examination retains its diagnostic relevance, serving as an
initial tool for detecting characteristic radiological features, such as ycunenue u
nedopmanusa seroyHoro pucyHka and the presence of small nodular opacities. Further
diagnostic clarification is achieved through advanced imaging modalities, including chest
radiography, high-resolution computed tomography (HRCT), and magnetic resonance
imaging (MRI), which facilitate precise differentiation of pneumoconiosis forms
(interstitial, nodular, and mixed) and staging of disease progression. Functional
assessment of the respiratory system is conducted using spirometry and gas exchange
analysis, enabling the evaluation of ventilatory capacity and the extent of pulmonary
dysfunction.

Additional diagnostic methods, such as sputum microscopy, bronchoscopy, and
other minimally invasive procedures, contribute to a comprehensive evaluation of
patients. The integration of traditional and modern high-sensitivity diagnostic tools
ensures a multifaceted approach to the detection and monitoring of pneumoconiosis.
According to contemporary literature, the structural characteristics of pneumoconiosis
are largely determined by the composition and fibrogenic potential of industrial aerosols.
Notably, approximately 58.8% of silicosis cases are associated with exposure to aerosols
exhibiting moderate to high fibrogenic activity, which correlates with distinct clinical and
radiological patterns.

A comprehensive assessment of clinical, radiological, functional, and laboratory
parameters, combined with longitudinal patient monitoring, provides a robust basis for
determining optimal management strategies. These include individualized therapeutic
interventions, rehabilitation programs, and informed decisions regarding patients’
occupational suitability and further employment.

Preventive measures constitute the cornerstone of occupational health strategies
aimed at reducing the incidence of pneumoconiosis. Key interventions include the
optimization of working conditions, strict compliance with occupational safety
regulations, modernization of technological processes, implementation of effective local
exhaust ventilation systems, environmental humidification, and the consistent use of
personal protective equipment. The integration of these measures is essential for
minimizing occupational exposure and mitigating the long-term health consequences
associated with industrial dust inhalation.
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