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FOREWORD

Social and economic development of the society envisages
improvement of labor conditions, as well as decrease of the level of general
and occupational diseases. As to occupational diseases, their structure,
character and progress have changed. Nowadays there is almost no severe
forms of acute intoxication by industrial poison (nitric oxide or carbon oxide,
hydrogen sulphide, aromatic nitrocompound or Oilsperse), as well as
pronounced forms of chronicle poisoning with lead, tetraethyl lead, mercury,
manganese, benzol, or other toxic matters. However, radically changing the
work character, scientific and technological progress brings up new factors of
production environment, which have negative effect onto the employees. In
some spheres, there is a threat of the impact of existing production problems
due to intensification of production processes. First of all, this concerns the
expansion of the production of plastics, synthetic resins, leather, caoutchouc,
organic dyes, chemical fertilizers, pesticides, as well as medicinal drugs.

Notions of factors of low intensiveness and combined impact of some
harmful factors of production environment have appeared, thus a need have
emerged for early diagnostics of occupational diseases.

In the occupational pathology, there is still an actual problem of dust
diseases of lungs or pneumoconiosis, as in the structure of occupational
diseases they are the most prevalent. The main form of lung dust pathology,
as it was before, is black-lung disease or dust disease, and first of all,
silicosis. Besides, together with black-lung disease, dust bronchitis has spread
much.

Intensive development of electronics and radio technology conditioned
the necessity to study the impact of electromagnetic emanation onto those,
who work in these spheres of the economy with the purpose of timely
elimination of its negative effect.

Implementation of high-pace equipment, which generates vibration and
1S a noise source, into various spheres of industry, causes vibration disease or
cochlear neuritis. And in spite of the developed means and methods to
struggle against these factors, vibration disease is one of the most prevalent
diseases in the structure of occupational pathology.

Complex mechanization and automation of production processes
together with the increase of labor efficiency allowed decreasing burden onto
the muscle system. At the same time, partial mechanization and automation of
some production lines causes physical overstraining for locomotor system,
muscle overstraining, in particular, when monotonous movements are made
in haste. That’s why occupational diseases of muscles, periphery nerves, and
locomotor system can be met rather often and need timely diagnostics,
treatment and preventive actions.



Thus, under conditions of modern production, occupational diseases
still affect the health condition of working people. This situation needs
correct evaluation of sanitary and hygienic conditions of work, intensiveness
and duration of the influence of these factors in every case with the purpose
of due diagnostics and treatment of patients with occupational diseases.

With the consideration of the aforementioned, collaborators of the
Chair on Internal and Occupational Diseases of Kharkiv State Medical
University have compiled this manual in compliance with the curriculum on
occupational diseases for students of higher medical educational institutions
of Ukraine.

Authors will appreciate any remarks and suggestions regarding the
improvement of the manual.



Chapter 1
GENERAL ISSUES ON OCCUPATIONAL PATHOLOGY

Notion of Occupational Pathology
as a Clinical Discipline

Occupational diseases with occupational pathology is a division of
clinical medicine devoted to studying occupational diseases which appeared
under the impact of harmful factors in the production environment or work
process.

Main objectives of the occupational pathology are as follows:

o study of occupational diseases, their  pathogenesis,
symptomatology, progress, long-term consequences, therapy issues, medical
rehabilitation, and labor ability expertise; early diagnostics of occupational
diseases is gaining particular importance;

o study of non-specific action of occupational factors, their
meaning for development, progress and consequences of general and non-
occupational diseases.

The notion “harmful production factor” means a factor of production
environment, as well as peculiarities of production process, which can cause
harmful action onto the body of a working person and to cause diseases.

By impact of their nature onto a human body, dangerous of harmful
factors of the production environment can be divided into physical, chemical,
biological and psychophysiological ones.

Physical: machinery and moving mechanisms, moving elements of
production equipment, falling rocks, high or low temperature of the surface,
air in the work zone; increased level of noise, vibration on the work place;
increased or decreased pressure within the work zone or its sudden change;
increased level of ionizing emanation, etc.

Chemical: organic and non-organic compounds in the form of gas, vapor,
aerosol or liquid.

Biological: biological objects, which include pathogenic microorganisms
(bacteria, viruses, Rickettsia, spirochaetae, fungi, and photozoa), products of
their life activity, as well as some organic matters of natural origin.
Psychophysiological: physical, nervous and mental strains, which in their
turn can be divided into mental strain, analyzer strain, work monotony and
emotional strain.

Appearance of dangerous and harmful factors in production can be
conditioned by the following: wrong organization of work process (irrational
work and rest regime, unnatural body position, extreme pressure on
individual organs and systems), low production culture, lacking or
insufficient working sanitary or technical devices and equipment; problems
with sanitary and technological solutions at some productions (dust control in
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coal and mining industries, normalization of microclimate at work places, and
in deep mines); peculiarities of work processes, connected with strain in
emotional sphere (complicated operator work under conditions of time
deficit).

Unified classification of occupational diseases has not been developed
until now. First of all, this can be explained by the fact that their clinical
picture is often polymorph and can be characterized by the change of many
organs and systems. Besides, they can be divided into specific and non-
specific occupational diseases.

The former notion includes diseases, which can appear only in case of
occupational factors. They can be also called “absolutely specific”. The
second group of diseases includes “relatively specific” occupational diseases.

There are not that many absolutely specific occupational diseases:
black-lung disease, vibration disease, or manganese intoxication.

Relatively specific diseases include intoxications, which sometimes
have household origin, but more often they can be met in production
conditions (intoxication with lead, mercury, arsenic, or pesticides), as well as
radiation sickness, diseases of arms and hands due to functional straining.
Particular clinical picture should also be taken into account.

Many diseases can be conditioned by not only occupational, but also
harmful factors, though in specific professions and under the impact of
specific occupational harms they can be met more often than in other
conditions (bronchial asthma among fur makers and pharmacists; chronic
bronchitis among workers of “dusty” professions, etc). These are non-specific
occupational diseases.

The most specific classification of occupational diseases is etiological
classification. In compliance with the etiological classification, groups of
occupational diseases can be identified, which are conditioned by the impact
of the following:

1) industrial dust (black-lung disease and dust bronchitis);

2) physical factors of the industrial environment (vibration disease,
cochlear neuritis, affections caused by the action of various types of
emanation, high and low temperature, etc);

3) chemical factors of production environment (various acute and chronic
intoxication);

4) biological factors (infectious and parasite diseases, which develop in
those, who are in contact with various infectious material or animals
with some infections, as well as among those, who work in tuberculosis
and other infection medical institutions; diseases, caused by
antibiotics, fungi producers, etc).

Sometimes the classification of occupational diseases includes system and

organ principle (occupational diseases of the nervous system, of respiratory
apparatus, cardio-vascular system, blood, etc).
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Diseases, which appear due to the impact of chemical compounds onto the
body when working with it under conditions of production environment, are
called occupational poisoning. It appears due to interaction of life organism
and poisoning. The most popular classification of toxic matters, which
reflects their practical utilization, is as follows:

1) industrial poisons used in production: organic solutions

(dichlorethane), dyes (aniline), chemical reagents (methyl alcohol),

etc.;
2) poisoning chemicals used against agricultural plant pests:
organochloral pesticides (hexachloran, polychloropinen),

organophosphorus insecticides (Trichlorfon, methylmercaptophos);
organomercurous matters (granosan) and derivatives of aminoformic
acid (Sevin);

3) medicinal drugs;

4) household chemicals used as food supplements (acetic acid), sanitary,

personal hygiene and cosmetics means;

5) biological plant and animal poisons contained in plants and fungi,

animals and insects (snakes, and bees); and

6) military poisoning matters (sarin, mustard gas or yperite, and

phosgene).

Hygienic classification of poisons have been generally accepted, in the
basis of which there is quantity assessment of toxic danger of chemical
compounds based in experimentally determined fatal dose (DLsy) and
permitted marginal concentration (MPC). In compliance with this
classification, toxic matter corresponds to specific degree of toxicity, which is
characterized by its stronger or weaker danger.

The most important for clinical toxicology is the division of chemical
compounds on their toxic action onto the body (toxicological classification).
The following poisons are distinguished: neuropsychic (organophosphorus
insecticides), blistering (dichlorethane, hexachloran, arsenic, or mercury),
general toxic (carbon monoxide), asphyxiating (nitric oxide), tear and irritant
(vapors of strong acids and alkali).

Background of Development of Occupational Pathology

Studies of occupational diseases have deep roots. Specific data onto the
impact of harmful conditions of work onto the human health, as well as
existence of particular occupational diseases can be met in ancient
documents. As an example, we can name ancient Egyptian and Chinese
characters and a code of medical rules and lectures by Hippocrates, Aristotle,
Lucretius, Ovid, Plutarch, Pliny, Juvenal, and Galen.

The first description of occupational pathology was done by
Hippocrates (460 — 377 BC), who compiled a list of existing at that time the
so-called lead professions and described the clinics of poisoning with lead in
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detail. He also developed the description of negative impact of mining dust
onto miners.

Significant growth of production in the late Medieval period (12" — 15"
centuries), hard exhaustive labor in such spheres of industry as mineral
resource industry and metallurgy, revoked interest in issues on labor hygiene
and occupational diseases. In 1530, three-volume monograph was printed by
an outstanding doctor and chemist Paracelsus “About Mountain Xerosis and
Other Mountain Diseases”, where he specifically described labor conditions,
as well as occupational diseases of miners in the result of action of dust,
sulfur, mercury vapor and other metals onto human body.

Works of an outstanding German doctor, metallurgist, mineral
researcher Agricola (Georg Bauer) cause paricular interest, and especially his
work “De re metallica” (1556), which describes description of diseases of
miners, stating reasons for their appearance as well as prevention methods.

One of the first books on lead poisoning is the edition of 1556 — a
monograph by Stockhausen, which has detailed for that time consideration of
pathology, which appear due to inbreathing lead vapor. In 1614, Martin Pans,
a local doctor from Anaberg (Saxony) wrote a book on miner’s diseases.
However, the first monograph, which had systemized description of issues on
work hygiene of various professions and the description of specific diseases
of workers of 52 professions, is the “Diseases of Workers” by an Italian
doctor B.Ramazzini (1633 — 1714). It was published 25 times in various
languages and brought world fame to its author.

Further development of industry in the Western Europe in the 18h and
19" centuries and the beginning of the 20" century was accompanied by the
growth of professional diseases. Since 1782, in Germany and then in France,
journals started being published, devoted to issues on general and, in
particular, occupational hygiene. Articles told about the character of the
impact of lead, copper, chromium, arsenic, phosphorus, as well as iodine onto
a human body. Rather detailed monographs on dust, lead, phosphorus and
other diseases of workers were published.

The founder of Russian science, culture and technology M.Lomonosov
developed principles of occupational hygiene and occupational diseases in
mineral resource industry. In the treatise “First Principles of Metallurgy or
Ore Business” (1763), he provided specific detailed information on hazard
impact of production factors onto the health of workers.

The most complete and systemized analysis of occupational diseases
was done by A.Nikitin, doctor at Alexander’s Textile Mill in St. Petersburg in
his monograph ‘Diseases of Workers and Their Prevention Methods™ (1847).
A Nikitin used monograph by B.Ramazzini as the basis for his work, however
he significantly changed and completed some chapters. The book played an
important role in the development of hygiene and professional pathology.
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The end of the 19™ and beginning of the 20™ are characterized by rapid
development of capitalism in Europe. Millions of workers worked at large
enterprises; work conditions and lifestyle were very hard. At that time many
factory doctors conducted research on hygiene, studied the impact of
production factors onto the health condition and diseases of workers.
Valuable contribution in studying occupational pathology was made by
representatives of rural medicine — F.Yerisman, Ye.Osipov, and O.Pogozhev.
An original manual “Occupational Hygiene or Hygiene of Mental and
Physical Work” by F.Yerisman, published in 1877, was in big demand. Scale
and depth of research is well shown in the 19-volume edition “Materials on
Research of Factories and Plants”, compiled based on research of 1008
factories and plants. It includes data on the health condition and physical
development of 114 thousand workers. This work, completed by F.Yeresman,
O.Pogozhev, Ye.Dementiev et. al., had no analogue in the world practice of
that time.

Significant contribution into he development of home science on
occupational hygiene and occupational pathology was made by D.Nikolsky,
V.Levitsky, V.Novrotsky, G.Khlopin, M.Kavalyerov, I.Liatschenko,
O.Navakatikyan, G.Yevtushenko, M.Paranko, and A.Shevchenko.

Among outstanding scientists, who had big impact onto the
development of professional pathology as a science, it is necessary to mention
such scientists as M.Vigdorchyk and S.Kaplun. M.Vigdorchyk published a
number of important works on occupational pathology and statistics of
professional diseases; he was also a director for Leningrad Institute of
Occupational Hygiene and Occupational Diseases. S.Kaplun was an organizer
and the first leader of the Central Institute on Labor Protection.

Together with the realization of practical activity in occupational
pathology, research and development work was widely implemented as well.
In 1923, Ukrainian Institute on Occupational Medicine (now, Kharkiv
National Institute on Occupational Hygiene and Diseases) was created in
Kharkiv; in 1924, there appeared Moscow Institute on Occupational Diseases
named after Obukhov, and in 1925, Central Institute of Labor Protection, and
Leningrad Institute of Occupational Hygiene. In the following years, research
and development institutes in occupational hygiene and occupational diseases
were formed in Kyiv, Donetsk, Dnepropetrovsk, Sverdlovsk, Krivoy Rog, and
Karaganda. Almost all the medical institutions on refreshing courses
conducted the work in this direction for doctors, as well as departmental
institutes.

Establishment and development of industrial toxicology is connected
with the names of M.Pravdin, M.Lazarev, G.Shkavera, O.Cherkes, and
L.Medved; studies of production microclimate are connected with the names
of A.Letavet, G.Shakhbazyan and M.Karnaukh; S.Andreyeva-Galanina,
V.Artamonova and G.Balan studied impact of vibration ontot a human body;
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and professional pathology in agriculture was studied by Yu.Kundiyev and
O.Krasnyuk.

Nowadays, issues on scientific development in the sphere of
professional pathology are studied at R&D Institutes on Occupational
Hygiene and Diseases. The main institute among them is the institute in Kyiv.
Nowadays, four institutes like that function in Kyiv, including one in
Kharkiv. As one of their research directions, they all study clinics of
occupational diseases. Besides, study of occupational pathology is conducted
by professors at chairs of medical institutes and universities, as well as
institutes on refreshing courses for doctors. These chairs conduct research
either independently (Donetsk Medical University), or together with chairs on
Occupational Hygiene (National Medical University), or with chairs on
therapy (Dnipropetrovsk Medical Academy, Lviv State Medical University
and Kharkiv State Medical University).

Peculiarities of Clinical Examination and Diagnostics of
Occupational Diseases

Diagnosing of occupational diseases is a responsible and often a
complicated business. People with occupational diseases have a number of
social advantages, including pension based on medical list, and payment for
medicinal drugs. Clinical picture of the majority of occupational diseases, in
particular on early stages, does not differ much from the clinical picture of
similar forms of non-occupational diseases.

To consider and solve issues on the presence of occupational diseases,
the following documents should be present:

1. Assigning of the medicinal establishment with the purpose of medical
examination.

2. Extract from an ambulatory card of the sick person (medical and
sanitary part, policlinics and dispensary), put together by the doctor,
who attended the patient.

3. Sanitary and hygienic characteristics of labor conditions with the
description of specific unfavorable factors of the production
environment, their parameters, duration of the contact of the patient
with them. In case of combined impact of unfavorable factors, it is
necessary to make a detailed description of the production process
character. A sanitary doctor of the sanitary and epidemiological station,
who carries out state sanitary supervision of the object, where the
patient works, puts sanitary and hygienic characteristics of labor
conditions together.

4. Extract from a Work Record Book of the patient, which would prove
his/her work term at the enterprise, where occupational disease
appeared. The extract should be authorized by the Human Resource
Department at the enterprise where the patient works.
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When diagnosing occupational diseases, especially on early stages,
special clinical and functional, as well as biochemical, immunology,
radiological and other methods of examination are very important.

Starting with the examination of the patient, first of all, it is necessary
to find out what hazard production factors could have or still have
unfavorable impact onto his/her health condition in the work process. It is
necessary to study thoroughly the documents, the patient brought with him.
The assignment for hospitalization should state the reason of hospitalization,
and information on the disease progress before the hospitalization.

Particular attention should be paid to the ambulatory health history
record of the patient, where the following should be given:

o all diseases, which were previously encountered, including
professional ones;

o time of their appearing with the consideration of work under
conditions of unfavorable factor, acting of the production environment;

. information on the health state based on results of previous and
periodical medical examination;

. clinical picture of the present disease;

. results of the conducted instrumental and laboratory research;

o contents of the conducted treating and its efficiency.

Sanitary and hygienic characteristics of work conditions should include
the information on hazard production factors and their intensiveness, results
of measured on the containing of toxic matters, dust, noise parameters, and
vibration.

When examining patient with occupational diseases, it 1S necessary to
pay close attention to targeted questioning. Patients should have an
opportunity to give a detailed narration on hygienic and sanitary work
conditions, life conditions, and disease progress. During the examination, it is
necessary to keep to requirements of medical deontology, remember about
responsibility to the patient, necessity of attentive care about him/her as well
as keeping medical secrecy.

Filling in the Medical History Record for a patient with an occupational
disease has specific peculiarities. In the history of disease, the following
information should be present:

Passport/ID part: Filled in when a patient arrives to the clinic. It
should contain the time of the patient coming, his/her last and first names,
age, profession, current work place, what medical institution assigned the
patient to come to your clinic and what the diagnosis is.

Occupational disease history/anamnesis: It should start with
consecutive list of professions of the patient during his/her career until the
moment of wvisiting the doctor or work termination. After a brief
chronological listing of main professions, character of the executed work, as
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well as the main profession and total work term in unfavorable work
conditions.

It is necessary to clarify intentions of the patient regarding continuing
work under hazard conditions, as well as where he/she could work after the
connection of the disease and work conditions is stated.

Sanitary and hygienic characteristics of labor conditions should include
the following: 1) detailed description of work, which was carried out by the
patient himself/herself due to peculiarities of the technological process (the
so-called “detailed” profession); 2) presence of unfavorable production
factors (long uncomfortable body position during the work, noise production,
vibration, conduct with dust and toxic matters), category of production; 3)
character of individual and collective means of protection implemented at the
enterprise (ventilation, sealing-in degree of production processes, utilization
of protective uniform, and respirators); 4) working day duration, lunch break,
place where lunch is eaten, provision of additional free meals; 5) timeliness
of vacations, its duration and its actual utilization, as well as additional
vacation and its term; and 6) average salary of the patient.

Occupational anamnesis as well as sanitary and hygienic
characteristics, written from the words of the patients, should be completed
with the study of sanitary and hygienic characteristics of the work place,
which is put together and signed by a doctor on occupational hygiene and is
an official document, which confirms the possible impact of specific
occupational hazards onto the organism of a worker.

Complaints of the patient: At this stage, questioning the patient
should be purposeful. After a list of complaints, each of them should be
clarified and worked out in detail. At first, they describe complaints, which
refer to the main disease, and then accompanying pathology.

History of the current disease: It is necessary to question the patient
in details regarding the beginning and progress of the disease, comparing its
development with the work character at the enterprise. It is also necessary to
clarify: if a patient was suspended from work in their occupation and for what
term; what treatment and/or prevention measures were taken and how
effective they were; if the patient went to a resort house to be treated there; if
he/she was given disablement certificate (provide the group and character)
and what occupation he /she got after then; if the disease had group character
(especially, with acute intoxication), if such diseases were encountered before
among other workers; if the disease was found during one of the obligatory
medical examinations or if the patient addressed to the doctor himself/herself.

It is also necessary to clarify the general anamnesis of the patient: if
there were indications of diseases until the beginning of wok under hazardous
conditions, if there were periods of exacerbation or complications; what are
the results of examination of the patient in other medical institutions.
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Life history: It is necessary to find out how the patient developed in
his/her childhood, what was the material situation, at what age and where
he/she started his/her working activity, and where the military service took
place (if applicable); what life conditions are now; what previous diseases
he/she had and heredity. For correct evaluation of clinical results, it is
necessary to clarify what was the patient’s health condition before the work
started at the given state of production; if he/she had diseases, which
increased the sensitivity of the organism to unfavorable action of production
factors.

Results of objective examination of a patient. General examination is
carried out purposefully in the order developed by therapeutic clinics.
However, examination in occupational pathological hospital has its
peculiarities. It is necessary to pay attention to those systems, which are most
sensitive to the action of specific hazard factors and make an attempt to
specify symptoms and syndromes, characteristic to a corresponding form of
an occupational disease. For example, fits of whitening of fingertips can be
seen among people who work in the conditions of vibration, indications of
hemorrhagic syndrome can be met among patients who work closely with
aromatic hydrocarbon, “lead colic” can be among those who are in contact
with lead and this compounds.

It is necessary to consider that specific difficulty appears at exposure of
initial clinic disease indications, which are not always specific.

In such cases, it is necessary to consider patient’s examination results
in the dynamics with the utilization of additional examination methods.

Preliminary diagnosis: Grounding the diagnosis starts with the
analysis of sanitary and hygienic characteristics of work, which is or was
carried out and its comparison with the data of the professional anamnesis,
complaints of the patient, disease anamnesis and patient’s life anamnesis.

During the consideration of objective data, it is necessary to pay
attention to a complex of symptoms or syndromes, which reflect changes of
various organs and systems that are the most characteristic for the envisaged
professional pathology. Also those symptoms should be assessed, which do
not have significant impact onto the condition of the sick person, but are
important (“radical”) for diagnostics, for example, “lead” and “mercury”
edging of gums, or “lead” color.

To prove the diagnosis, it is necessary to prescribe additional clinical,
laboratory and instrumental methods to examine the patient.

Data after additional laboratory and instrumental examination
methods: Important results are provided by clinical and instrumental methods
of research, which are often decisive for early diagnostics of professional
disease. Research of functions of external breathing, lung radiography, and if
necessary, bronchoscopy in case of occupational disease of respiratory organs
(black-lung disease, toxic pneumosclerosis, and dust bronchitis); exposure of
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pain  (algesimetery), vibration (palestesiometery) and temperature
(termometery)  sensitivity ~ with  vibration diseases, as well as
electromyography — with affection of nervous and muscle apparatus — are
widely used.

A number of toxicological and clinical-biochemical research has
particular specifics. Thus, exposure of the very chemical agent into biological
environments, which caused the disease or products of its metabolism, can be
used as one of the indications to diagnose an occupational disease
(poisoning). When diagnosing such peculiarities of poisoning, as the ability
to accumulation, creation of depots, ability to combine actions wit other
chemical or physical factors, which lead to the change of clinical picture of
intoxication, presence of the hidden period, possibility of the development of
diseases in many years after the termination of the contact with occupational
hazards (e.g. late silicosis, or cancer of urinary bladder).

When examining a patient, it is necessary to pay particular attention to
the increased sensitivity of some chemical and biological factors of the
production environment. In such cases, utilization of skin and inhalation
sampling with the consideration of the possibility of sensibilization of the
organism to these matters in case of their repetitive action (e.g. chromium,
Ursol, or products of organic synthesis) is particularly important.

Final diagnosis and its grounding. To make diagnosis of an
occupational disease (intoxication), it is necessary to complete thorough
analysis of the work activity of the patient throughout his/her whole life. It is
necessary to determine work duration under conditions of possible influence
of unfavorable factors of the production environment, as well as types of
these factors (chemical, physical, biological, or production dust).

It is necessary to have detailed understanding of specific sanitary and
hygienic conditions of work at work place, where the patient counters the
impact of unfavorable factors.

Examination results are grounded based on the analysis of clinical
examination data and general symptomatology of the disease — questioning of
the patient, physical methods of examination, laboratory and instrumental
methods of research.

Here, those symptoms and syndromes can be distinguished, which are
encountered in the clinical picture of the envisaged professional disease in the
examination of the patient.

Differential diagnosis of non-occupational diseases is carried out, if
they have similar clinical manifestation.

Conclusions regarding the reason of the disease: After the diagnosis
has been made, it is necessary to make a conclusion regarding the reason of
the disease (occupational or non-occupational).

To determine the ability of the patient to work: if the patient is capable
to work or not at the current occupation if keeping to specific conditions;
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ability to work is limited — to show what types of occupation can be carried
out by the patient; the patient is unable to work and needs specialized
assistance.

Besides, it is necessary to provide recommendations regarding
rehabilitation, treatment and disease prevention.

Doctor and labor expertise. Social and clinical conclusion is the basis
for decision making by Doctor Consulting Commission (DCC) or Medical
Social Expert Commission regarding the type of work ability disorder,
disorder level and the character of disablement of the given patient.

After the patient leaves hospital, the conclusion is sent to the medical
establishment that assigned the patient.

The list of occupational diseases (Appendix 1), approved by the order
of the Ministry of Health of Ukraine and the Ministry of Labor of Ukraine,
dated February 2, 1995 (No. 23/36/9), is the main document in compliance
with which, the diagnosis of the occupational disease is made, as well as the
connection with completed work or profession is done, issues on work ability
expertise, medical and work rehabilitation, reimbursement by enterprise
owners, establishments or organizations or agencies empowered by them to
employees for the caused harm when fulfilling labor obligations are carried
out.

The list includes occupational diseases, which appear only due to
unfavorable production and professional factors (black-lung disease, vibration
disease, intoxication, etc), as well as a number of diseases, the development
of which is connected with the influence of specific unfavorable production
and professional factor and only a clear influence of other non-occupational
factors, which cause similar changes in the organism (bronchitis, allergies,
cataract, etc).

It is necessary to remember that in the corresponding lines of the given
document only an approximate list of enterprises, manufacturing enterprises
and work done there, as well as etiological factors, which can cause disease,
is provided there. Occupational diseases also include closest and distant
consequences of occupational diseases (e.g. stable organic changes in the
central nervous system after intoxication by carbon oxide). It is necessary to
consider the possibility of the development of occupational diseases in long
term after termination of contact with hazard factors (late: silicosis, papilloma
of urinary bladder, etc). Occupational diseases can also include such diseases,
which developed based on the occupational disease (e.g. lung cancer, which
appeared with the patient with black-lung disease or dust bronchitis, and
should be considered as an occupational disease, which is proved by
histological changes in the mucus tunic of bronchi — diffused metaplasia with
elements of displasia and development of epidermoid cancer, as a rule).

If occupational disease causes worsening of the development of non-
occupational disease, what led to the loss of ability to work, it can bee
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considered occupational (e.g. progressing of a form of arterial hypertension,
which appeared on the background of vibration disease).

Diagnostics of acute poisoning include:

o clinical diagnostics based in the given anamnesis, results on
examination of the event place and study of clinical picture of the disease to
establish specific poisoning symptoms;

o laboratory toxicological diagnostics, quality and quantity
definition of toxic matters in biological environment of the organism (in
blood, urine, or cerebrospinal fluid);

o pathomorphological  diagnostics, definition of  specific
posthumous poisoning indications.

Diagnosis of acute occupational disease (intoxication) can be stated by
a physician of any medical establishment after obligatory consultation with a
specialist on occupational diseases and a physician on occupational hygiene
of a territorial sanitary and epidemiological station (SES). Acute occupational
disease (intoxication) appears suddenly, after one time impact of relatively
high concentration chemical matters (for not more than one shift), which is in
the air of the work zone, or levels or dozes of other unfavorable factors. The
connection of acute infectious diseases with the occupational activity of the
victim in case of necessity to clarify specialized departments of hospitals,
clinics of scientific and research institutes on occupational hygiene and
occupational diseases after the obligatory consultation with physicians on
occupational hygiene and epidemiology of the SES. Professional etiology of
acute contact dermatitis can be established by a doctor of skin and venereal
dispensary on the agreement with a territorial SES.

Diagnosis of chronic occupational disease (or intoxication) have the
right to state first of all specialized treatment and prevention establishments
of Ukraine: Donetsky R&D Center for Occupational Hygiene and Prevention
of Traumatism, Institute of Medicine of Labor of the Academy of Sciences of
Ukraine (Kyiv), Kryvorizky R&D Institute of Occupational Hygiene and
Diseases, Kharkiv R&D Institute of Occupational Hygiene Institute on
Medical Radiology, Ukrainian R&D Institute of Ecohygiene and Toxicology
of Chemical Matters (in case of utilization of means of protection of
agricultural plants), Donetsk Regional Specialized Clinical hospital on
occupational diseases, Department on Occupational pathology of Lviv
Regional Hospital, Department on Occupational Pathology of Cherkassy
Regional Hospital, as well as the clinic of the Institute of Health named after
Medved. Diagnosis of chronic occupational diseases should include its name,
main clinical syndromes of affections, degree of affected organ function
disorder.

Research and registration of professional diseases should be carried out
based on the “Regulations on Research and Registration of Accidents,
Occupational Diseases and Damages at Enterprises, Establishments and
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Organizations”, approved by the Cabinet of Ministers of Ukraine, No. 623,
dated August 10, 1993.

In compliance with these documents, all first exposed chronic
occupational diseases and poisoning are subjects to investigation and
research. A notification should be compiled on each victim of an occupational
disease by clinics of research R&D institutes on occupational hygiene and
diseases, specialized departments of regional (city) hospitals, which have the
right to establish final diagnosis of occupational disease.

During three days after the final diagnosis of an occupational disease is
made, a notification should be sent to the enterprise where the patient works,
as well as to sanitary and epidemiological station and medical establishment
where the enterprise is serviced.

An owner of the enterprise should organize investigation of reasons on
each cease of the occupational disease during seven days since the moment of
reception of a notification of occupational disease. Investigation is carried out
by a commission, which is appointed by the decision of the leader of the
sanitary and epidemiological station. It should include: an officer of the
sanitary and epidemiological station (head for the Commission),
representatives of a trade union, a work collectives, medical establishment, as
well as a specialist on occupational pathology of the local agency of the
Department of Health and the owner of the enterprise. Representatives of the
Ministry and other central governmental agencies, to the sphere of which the
enterprise belongs, local agencies on public supervision of labor protection of
and state executive powers, as well as specialists of R&D establishments and
educational establishments of the Ministry of Health of Ukraine can
participate in the investigation.

An owner of the enterprise should provide the investigation committee
with the data on laboratory research of hazard factors of the production
process with instrumental measuring of their meaning, necessary
documentation on the process (technological requirements, regulations and
normative acts regarding the safety), to provide the commission with the
facilities, transportation and communication means, to organize publishing
and copying of materials to be disseminated.

The investigation commission should compile a program on
investigation of circumstances and reasons of an occupational disease, put
together an investigation act with suggested activities to prevent the
development of an occupational disease, provide normalization of labor
conditions, as well as determine the responsibility of the enterprise and
officials for the occupational disease appearing and development. The
investigation commission should evaluate hygienic conditions of labor of the
patient based on materials of the early conducted attestation of work places,
results on examination and research, and if necessary laboratory research of
hazard production factors with documentary measuring of their meaning. It
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should analyze present medical documentation: ambulatory cards, disease
history, conclusions of establishments, orders of agencies on federal
supervision on the labor protection, etc. It has the right to receive written
explanations from officials and workers on issues connected with the
investigation of occupational diseases. The investigation act on occupational
diseases is compiled by the commission in five copies within three days after
the termination of the investigation, which are sent to the patient, enterprise,
where the occupational disease took place, medical establishment, which
services the enterprise and the trade union, the member of which the patient
i1s. One copy of the act stays at the sanitary and epidemiological station to
analyze and control the intended measures. Investigation acts are kept at the
SES for 45 years, in the rest of organizations they are kept for two years.

Based on the results of investigation of appearing of occupational
diseases, an owner of an enterprise should make an order with measures on
prevention of occupational diseases whose fault was in violation of sanitary
norms and rules, which caused occupational diseases. When realizing
measures on prevention of occupational diseases, suggested by the
investigation commission, an enterprise owner should inform the SES within
the terms stated in the act.

Registration and records of people, who were among the first to have
occupational diseases, are conducted in specialized record books in
compliance with the form, approved by the Ministry of Health, which should
be filled out:

o at enterprises and establishments on sanitary and epidemiological
service based on notifications about occupational diseases and acts of their
investigation;

o at medical institutions based on the medical record of a patient,
extracts from the medical history, doctor’s conclusion on the diagnosis after
examination at the hospital, as well as notification about occupational
diseases.

Using the data of disseminated acts on occupational diseases, the SES
compiles special record cards for keeping and analyzing occupational
diseases with the assistance of computers. These compiled cards should be
saved for 45 years in the SES.

In compliance with the documents, investigation is carried out on every
acute occupation disease and poisoning. A witness, employer, who found out
about each case like this, or the victim him/herself should notify the work
coordinator, foreman or any other authority of the enterprise and provide first
aid medical assistance. In his/her turn, the leader should do the following:
organize medical aid to the victim immediately and deliver him/her to a
medical establishment, also notify the enterprise owner about the accident;
keep the original state of the work place and equipment until the investigation
commission arrives, also take measures to prevent similar cases.
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A medical establishment should notify the leader of the company about
each accident like this, which was registered at the company where the victim
works within one day, and in case of acute occupational poisoning (disease),
they also should notify a sanitary-hygienic station, by sending urgent
notification on each victim. The same type of notifications is sent to the
owner of the company/enterprise to take urgent measures to prevent further
similar accidents. A medical establishment, which clarified or changed the
diagnosis of an acute occupational poisoning (disease), compiles an urgent
notification and sends it to the sanitary and hygienic station which
coordinates the enterprise the victim works at with changed (clarified)
diagnosis, as well as its date, within 10 hours.

Upon receiving the notification about the accident, the company owner
appoints a commission on investigation, which includes a head (specialist) of
the labor protection service of the company (chairman of the commission),
head for structural subsection or chief specialist. The commission should also
include a representative of a trade union, member of which the victim is, and
in case of acute occupational poisoning (diseases) — a specialist of the SES. If
the victim is not a trade union member, then an authorized representative of a
work team on labor protection should be in the structure of the commission.

Within three days since the moment of the event, the investigation
commission is obliged to do the following:

o to examine the accident place, interrogate witnesses and those
involved in the accident, and to receive explanations from the victim, if
applicable;

o to consider the correspondence of labor conditions and
production means on the project and passports, and also keeping to
requirements of normative and technical documentation on operation of
equipment and normative acts on labor protection;

° to find conditions and reasons of the accident; to determine
responsible for the accident; and also to develop measures to prevent cases
like this;

° to fill in an act, form H-1, in five copies, where fault for the
accident of an establishment, victim or a third party should be stated; the
copies should be sent to be approved by an enterprise owner.

Within a day after the end of the investigation, an owner should
confirm all five copies of the act, form H-1. The act is sent to a victim or to a
person who represents his/her interests, a foreman or another structural
subsection, where the accident took place, to implement measures regarding
prevention of similar accidents, to the state inspector on labor protection,
trade unions of the enterprise where the accident took place, the head of the
sector on labor protection, to who the act is sent together with other materials
on investigation. A copy of an act, form H-1, in case of acute occupation
poisoning (disease) is to be sent to the SES as well.
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The SES fills in Records on Occupational Poisoning: (Disease) for
recording and analysis based on the act, form H-1.

Organization and Conduct of Medical Inspection of Workers

Medical assistance to patients with some occupational disease is
provided by clinics, parts of R&D Institutes, as well as medical and sanitary
sectors (MSS). The main task of the MSS is to develop and conduct
measures, targeted at improvement of labor conditions and life of the
employees and officers, prevention and decrease of total and professional
disease, provision of specialized medical assistance and realization of
systematic dispensary care together with the administration of establishments.

As until now, amount a list of doctors, there has been no physician on
occupational diseases, all the work on servicing the patients with
occupational diseases were carried out by general practitioners (workshop
general practitioner). Nowadays, when such speciality became officially
known, occupational pathological service is at the stage of development.

To prevent occupational diseases, preliminary and periodical medical
examinations of workers to start their career or those who work in close
contact with hazard factors of the production environment. The order of their
conduct is regulated by the Order of the Ministry of Health of Ukraine No. 45
dated of March 31, 1994 “About Approving Regulations on the Order of
Conduct of Medical Examinations of Workers of Specific Categories”. The
order envisages that the organization and medical examinations will be
provided by:

o an owner of an enterprise, establishment, organization
independently of pattern of ownership and types of activity;

o establishments and agencies of the Ministry of Health of Ukraine,
treatment and prevention, sanitary and hygienic, R&D and medical
institutions (universities), on the territory where enterprises, establishments,
organizations, agricultural companies, agrofirms, rental, cooperative, small,
joint venture companies; catering, industrial, and children’s sites, elementary
schools and other objects.

The owner of the enterprise finances medical examinations, reimburses
losses on care, occupational and medical rehabilitation of people with
occupational diseases, examination of specific labor conditions to put
together a sanitary and hygienic characteristics.

Preliminary medical examinations are dune with the purpose to state
physical and psychological ability of a person to work in the specific area,
speciality, position, when first admitted to work; as well as to prevent
diseases and accidents, exposure of diseases (infectious and others), which
threaten with contagion of workers and manufactured products, as well as
admission to work for people under 21.
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Periodical medical examinations are conducted in the process of labor
activity for people, who are engaged in hard work, work with hazard or
unsafe conditions in compliance with the list of matters, unfavorable
production factors and works to implement which, obligatory medical
examinations of employees should be carried out. They provide dynamic
examination of the health state of workers, expose early signs of the impact of
production conditions and hazards onto the body, and which do not give the
opportunity to continue working on the given profession: prevent accidents,
expansion of infectious and parasitic diseases. They can be conducted within
the period of staying of an employee in the hospital or in cases when he/she
asked for help.

Results of medical examinations should be drawn up within a month in
a relevant act, which is made in four copies (for a medical establishment,
owner, trade union committee and sanitary and hygienic station).

During the medical examination, examination in occupation pathologic
centers, clinics of R&D and medical institutes (universities) to specify the
diagnosis or to determine a role of production factors in the development of
diseases, a job and average salary is kept for a worker.

The order of organization of medical examinations: The enterprise
shall:

o determine a contingent of people, subject to periodical medical
examination; and draw up a list of them in two copies with last and first
names, and then approve it at the sanitary and hygienic station. One copy is
sent to the medical establishment, and the other stays at the enterprise (with
the organization responsible for medical examination) together with the
sanitary and hygienic station and a trade union;

o assign people, who are sent to the enterprise or to change
profession and work place to take preliminary medical examination in
compliance with a proper document;

o introduce a new-comer to the hazard and dangerous production
factors and matters, as well as normative acts on labor protection, which are
specific to the profession;

° finance medical examination, and reimburse costs on examination
and treatment of workers at occupational pathologic institutes, medical
institutes (universities); as well as examination of work conditions with
developing sanitary and hygienic characteristics;

° make an order to conduct medical examinations within the terms,
approved by the treatment and prevention establishments, appoints
responsible for organization of medical examination;

o assist the creation of improvement of material and technical bases
of medical sectors, and medical establishments to conduct medical
examinations, clinical and other research;

o apportion premises to conduct medical examinations;
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o assign workers to have medical examination in medical
establishments and controls the term of its implementation;

o provide implementation of the recommended rehabilitation and
prevention measures.

A medical establishment shall:

o make an annual order to create commission to conduct medical
examinations with a fixed term, place of conduct and list of physicians,
clinical and other research; the commission will be chaired by a vice chief
physician of the medical establishment, which trains doctors in occupational
pathology;

o develop a plan — schedule of medical examination of workers,
which should be approved by an owner and sanitary and hygienic station;

. conduct medical examination of employees, as well as clinical
and other types of research;

o involve other specialists to participate in the medical
examination; conduct additional clinic research, necessary to assess the health
state of employees if applicable;

o inquire sanitary and hygienic characteristics of labor conditions
of employees at sanitary and hygienic stations;

o control keeping to the terms of medical examination;

o make conclusions on the health state of each employee, who

underwent a medial examination; make a decision regarding medical
contraindications as to the possibility to continue work on the profession for
those who have general or occupational diseases;

o inform an employee as to the state of his/her health, as well as the
possibility to continue work on the profession based on the results of medical
examinations or provide conclusions regarding transfer to another job;

o based on the medical indications, send an employee to further
examination at medical centers, which have the right to make a diagnosis of
an occupational disease;

o assign an employee to meet medical and social expertise
commission (MSEC) based on medical indications.

It conducts:

o annual medical examination of people who terminated their work
at the enterprise with hazard and dangerous factors, the impact of which can
cause late development of occupational diseases;

o analysis and generalizing results on medical examinations,
drawing up a final act, which is sent to the territorial SES, owner and a trade
union of the enterprise;
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o sending out a list with names of those, who are contraindicated to
work under unfavorable conditions to an owner within a month after the
medical examination took place;

o carrying out dispensary supervision over patients with
occupational diseases, who continue their work activity, treatment and
occupational rehabilitation;

o keeping records of patients with occupational diseases and
poisoning.

A sanitary and hygienic establishment shall:

o determine authenticity of the record keeping made by the owner
of hazard and dangerous factors and matters, work with which require
medical examinations;

o confirm lists with names of people, subject to medical
examination, as well as plans — schedules of medical examinations.

It participates in the following:

o in preparing and training specialists of a medical center; and
o in compiling the final act on periodic medical examination.
o in expert evaluation of the organization and the quality of

medical examinations.

It sends decisions as to elimination of exposed violations and
drawbacks in the organization and conduct of medical examinations;

o considers issues on temporary termination of medical
examination in case of isolation of the existing situation;

o compiles sanitary and hygienic characteristics on work
conditions;

o applies with proposals as to prevention of occupational diseases
to territorial state administrations.

Research and Development (R&D) institutes on labor medicine, labor
hygiene and occupational diseases, as well as chairs of medical universities
(institutes) shall:

o develop normative and methodical documents on scientific and
organizational principles of conduct of medical examinations, expertise of
their quality and evaluation of results; criteria of determination of contingent
of people — subjects to medical examinations; indications of the risk of
occupational disease development and criteria of determining diseases as
occupational ones;

o are engaged in elaborating issues on prevention, early diagnostics
and treatment of occupational diseases, medical rehabilitation of workers with
the risk of development of occupational diseases and patients with
occupational diseases; definition of distant consequences of the impact of
hazard and dangerous production agents onto the health. They also carry out
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refreshening and upgrading courses on occupational diseases in the form of
provision of information, training and seminars, and also make final decision
as to the connection of the disease with work conditions.
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Chapter 2

PROFESSIONAL DISEASES OF RESPIRATORY ORGANS,
CONDITIONED BY DUST IMPACT

Black-lung disease

Black-lung disease is a respiratory disorder, a type of pneumoconiosis
caused by repeated inhalation of coal dust over a period of years and dust
depositing in lungs, and is also characterized by the development of diffusion
fibrosis.

Classification of dust diseases of lungs changed many times during a
long period of time. But at first, dust diseases of lungs were united under the
common name ‘“consumption” with giving some specific occupation of the
patient. Later, specific forms of the disease were distinguished, like
“byssinosis” or “dust eczema”. Then, the term ‘“pneumoconiosis” was
introduced (from Greek: “lung” and “dust”), which generalized all forms of
dust diseases, which were accompanied by the development of fibrosis
process in lungs. For a long time, there was not unified thought regarding the
possibility of the development of pneumoconiosis process without inhaling
production dust of silicon dioxide, i.e. considered that silicon dioxide is
actually a synonym of silicosis. There was not any unified thought as to the
existence of dust bronchitis as it is.

Based on modern clinical, radiological and pathological and anatomic
data, the dust disease was considered in a wider aspect, what was reflected in
its classification as well. Clinical forms of dust diseases are disseminated
processes in lungs - silicon dioxide, granulomatoses, exogenic allergy, alveoli
disease, which appear under the impact of corresponding types of dust, dust
bronchitis, and bronchial asthma.

After introduction of radiological method of lung examination into
clinical practice, there was an opportunity for more differentiated approach to
determine the presence and character of lung dissemination when the patient
is still alive. Thus, particular attention was paid to the development of
classification of pneumoconioses as a form of dust diseases of lungs, which
are the most difficult to be diagnosed.

As to the evolution of views at the classification of pneumoconiosis, it
1s necessary to mention that their first classification was adopted in 1930 at
the International Conference on Silicosis problems. Then, three stages of
silicosis were determined based on mostly radiological picture. In the future,
this classification was reconsidered many times (1950, 1958, 1968, etc), it
was specified and changed, what let characterize other types of
pneumoconiosis, variety of radiological expression of diseases, as well as the
presence and character of indications of complications and some
accompanying lung diseases. Various radiological and clinical indications in
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classifications were coded and marked by symbols. The last variant of the
International Classification of pneumoconiosis was approved in 1971.

Home classification of pneumoconiosis, in contrast to international
ones, reflected not only radiological indications of the disease, but also the
clinical picture, as well as the degree of compensation process. According to
the first classification, developed by I[.Kavalerov in 1925, the following
clinical variants of pneumoconiosis were specified as bronchitis,
emphysematous, pleurotic, interstitial cystitis and cardiogenic ones.

So, according to the modern classification (2002) the following types of
pneumoconiosis are distinguished:

1. Silicosis

2. Silicatosis

3. Metalloconiosis

4. Carboconiosis

5. Hypersensitivity pneumonitis (dust diseases)

Taking account of dust aggresivity three groups of dust diseases are
distinguished:

I Dust diseases developing from a dust with high- and medium-
fibrogenious influence (containing SiO, or asbest more than 10%) - a silicosis,
silicoantracosis, silicosilicatosis, silicosiderosis, asbestosis.

11. Dust diseases developing from a dust with mild-fibrogenious influence
(with the contents free silicon dioxid less then 10%, bonded SiO, or without
Si0,) — silicosilicatosis (kaolinosis, talcosis etc.); carboconiosis (anthracosis,
grafitosis, pneumoconiosis of coal dust, diamond pneumoconiosis),
metalloconiosis (siderosis, kaolinosis, baritosis, manganoconiosis, aluminosis
etc.); a dust disease of the electric welders, gascarvers and working other
welding professions, polishing, grinding, foundring etc.

111. Hypersensitivity pneumonitis (dust diseases) from a dust (aerosolum)
with toxico-allergic influence - berylliosis, pneumonites from influence of
chrom, nickel, platinum and others rare-earth metals and alloys, pneumonites
from a dust of plastic, polymeric pitches, medicinal preparations (toxico-
fibrogenious alveolites - TFA),; a byssinosis, bagassosis, papricosis, exogenous
allergic alveolitis (EAA) woodworkers, poultrers etc.

The classification also includes indications, which characterize various
variants of clinical and radiological picture, functional disorders,
complications of pneumoconiosis progress (Table 1 and 2).

Clinical and radiological characteristics of pneumoconiosis are very
multi-sided and depend not only on the type of dust, which caused
pneumoconiosis. Thus, when making a diagnosis of pneumoconiosis, it is not
important only to state the etiological factor — from dust. It is very important
for treatment and solution of questions of work ability of patients with
pneumoconiosis to know the evidence, form, and speed of progressing of
fibrous process in lungs, presence of respiratory compromise and cardiac
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decompensation, which accompany the main disease. Based on this, the
classification of pneumoconiosis, the following clinical and radiological
indications were included, which characterize morphological, functional and
clinical peculiarities of various forms of pneumoconiosis.

Radiological characteristics of main indications of coniotic fibrosis of
lungs include the following elements: character of shadow (form, outline and
size), their expansion, thickness and density. Each radiological indication is
coded by a corresponding symbol. Codes of radiological indications are
marked with letters from Latin alphabet and Arabic numerals, and stages of
pneumoconiosis are marked with Roman numerals (Refer to Table 1).

Table 1
Radiological Characteristics of Pneumoconiosis
Code Characteristics of shadows (form and size) Spreading, density and Stage
territory of shadows
Absence of pneumoconiosis 0
Control
p Small nodular (small rounded shadows) | Double —1
g Nodules, up to 1.5 mm in size Small number of I 10
shadows
r Nodules, from 1.5 to 3.0 mm Moderate number of
shadows
Nodules, from 3 to 10 mm Numerous shadows
Interstitial (small shadows of irregular | Double, diffusive I 1II
form)
S Linearly and cellulary changes Blurry outlines
t Pulled changes Clear outlines (lung
picture is clear)
u Sharply expressed pulled changes Numerous shadows 111
(lung picture is not
defined)
Big nodular (big rounded shadows on Double or one-sided
nodular or interstitial background)
A Small nodular — diameter of nodules Territory of spreading is
from 1 to 5 cm not more than 5 cm’
B Big nodular — diameter of nodules from | Territory of spreading is
5to 10 cm not more than 1/3 of the
lung field
C Massive — diameters of nodules is over | Territory is over 1/3 of
10 cm the lung

Absence of pneumoconiosis indications on an X-ray photograph is

marked with zero (0). If there are some doubts as to the change of lung
picture in the way of its some intensification, then when describing the X-ray
photograph, it is marked “0-1”, what actually means suspicion of
pneumoconiosis presence. To specify the diagnosis, it is necessary to conduct
additional research: increased side photographs, tomograms, as well a
repeated radiological examination in 6 to 12 months.
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Table 2
Clinical Characteristics of Pneumoconiosis

Clinical and functional Disease progress Complications
characteristics
Bronchitis Fast progressing Tuberculosis:
Bronchiolitis Slowly progressing a) with separating forms of
Lung emphysema, stage I, | Regressing tuberculosis (according to the
IT and III classification)
Lung failure, stage I, II, b) without noting the form
and III of TB (small nodular, big
Cor pulmonale, nodular and massive TB-
compensated, silicon)
decompensated, stage I, 1I Pneumonia
and 11 Brochnoectatic disease
Bronchial asthma
Pneumothorax
Atrophic arthritis
Neoplasm

As to the character of forms, sizes and outlines of shadows on the
radiograms, there are the following fibroses: interstitial, small nodular and
big nodular ones.

Interstitial fibrosis on an X-ray photograph is characterized by small
change of a lung picture in the form of its intensification and deformation due
to the development of perivascular and peribronchial fibrosis, as well as
fibrosis of interalveoalr septum and interlobular partition.

Depending on the stage of reflection and localization of fibrosis
shadows: linear and cellular (s), heavy (t) and roughly heavy (u).

Interstitial fibrosis of lungs is usually double sided and diffusive. As
to the thickness and density of shadows on X-ray photographs can be not
much spread (1); much spread, when the picture does not differentiate and
there are numerous shadows of irregular forms.

Nodular fibrosis on an X-ray photograph is shown as small rounded
shadows, which are conditioned by coniotic nodules. As to the size of
nodules, they can be divided into three groups (up to 1.5 mm (p), from 1.5 to
3 mm (q), and from 3 to 10 mm (r). Nodular shadows are rounded with clear
outlines; their intensiveness depends on dust, which caused pneumoconiosis.
Nodular process is double sided, as a rule. As to the number of nodules, there
are three categories: small (1), moderate (2), and numerous (3).

Big nodular pneumoconiosis is characterized by the presence of big
shadows of rounded or irregular form with clear or unclear outlines on the
background of nodular or interstitial shadows on X-ray photographs.

As to the diameter of nodular shadows and the territory, they cover
there are A-small nodular variant when nodule diameter is from 1 to 5 cm,
with the total territory of spreading — not more than 5 cm’, B — big nodular
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process, when the diameter of nodules is from 5 to 10 cm, with the total
territory of spreading — not more than 1/3 of the lung territory; and C —
massive pneumoconiosis, diameter of nodules is over 10 cm with the total
territory of spreading — over 1/3 of lung territory.

In compliance with home classification, there are three stages of
pneumoconiosis — I, II and III. Main criteria to determine stages, are X-ray
indications, though clinical and functional indications are considered as well.

As to the character of pneumoconiosis process, there are the following
forms: 1) fast progressing; 2) slowly progressing; 3) late; and 4) “regressing”.

With fast progressing pneumoconiosis, stage I, the disease can be
diagnosed in 3 to 5 years after starting work with dust, and the acceleration of
pneumoconiosis process, i.e. transfer from pneumoconiosis, stage I to stage
II, can be seen in 2 to 3 years. This form of pneumoconiosis can include the
so-called acute silicosis, which is a fast progressing form of silicosis as it is.

Slowly progressing pneumoconiosis develops in 10 to 15 years after the
beginning of work in contact with dust, and with transfer from stage I to stage
I, the disease can last for not less than 5 to 10 years.

Pneumoconiosis, which develops in several years after the termination
of contact with dust, is called late. Regressing forms of pneumoconiosis can
be met only when X-ray contrast dust is accumulated in lungs, which created
an impression of more intensified stage of fibrosis in lungs. In case the
patient terminates his/her contact with dust, there is partial withdrawal of x-
ray contrast dust from lungs. This explains the “regress” of pneumoconiosis
process.

Clinical and functional indicators of pneumoconiosis include TB,
pneumonia, bronchectatic disease, bronchial asthma, atrophic arthritis, and
spontaneous pneumothorax (refer to Table 2).

Silicosis

Silicosis is pneumoconiosis, caused by inhaling dust with free silicon
dioxide (Si0O,). This is the most spread form of pneumoconiosis, the progress
of which is particularly complicated. The disease got much spreading in the
end of the 19™ century, mostly due to the development of metal mining
industry and machine engineering, where in the process of production, dust is
created, which include free silicon dioxide.

Silicosis can be most often met in the following areas:

1) in metal mining industry — among people, who are engaged in mining
gold, tin, copper, tungsten and other minerals, which is in the ores with
quartz (drill-operators, tunnellers and workers of tunneling teams); in
machine engineering among the workers of foundries (fettlers, shakers,
etc);

2) on the production of fireproof and ceramic materials — among workers,
engaged in production of dinas, fire clay and other fireproof products,
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as well as repair of industrial furnaces and other operations in

metallurgic industry.

3) among workers engaged in tunnel boring, sand grinding, processing
and treatment of quartz, granite and other ores, which contain free
silicon dioxide.

Changes in lungs due to action of dust take place, as a rule, after a long
period of work there. Disease development depends on the amount of dust,
which got into the organism content of free silicon dioxide, as well as
tendency to the disease. The last thing is very important considering the fact
that not all the people who inhale quartz dust will have silicosis provided
common work conditions.

The boundary permitted concentration of dust, which contains over 70
% if free silicon dioxide, is 1 mg/m’, from 10 to 70 % - 2 mg/m’ and from 20
to 10 % - 4 mg/m’.

Many research showed that the most pathogenic are the particles of
dust with the size less than 5 micrometer as they achieve bronchiole or
alveoli, and stay there.

In the development of silicosis, the importance is not only in getting
dust into lungs, but also its retention there. At the preliminary stage of
fibrosis process, in the result of the fact that the amount of dust, retained in
lungs, increases the amount, which can be take out, what creates the so-called
“dust depots”. Cleaning of lungs from silica is taken out mostly via
bronchitis, but a smaller amount of particles is taken out via lymphatic
nodules.

In average, the period from the beginning of action of dust until the
development of the disease takes from 10 to 15 years, though under
unfavorable conditions of work it can reduce to 2 to 6 years, thus we have the
so-called fast progressing silicosis.

This form of silicosis is characterized by a fast progress and rather
unfavorable forecast. As a rule, it develops among workers, who work in the
most silicosis dangerous professions (tunnellers, polishers of lenses, and
before these were sandblasters). They thing that the fast progressing,
especially “acute”, silicosis with short period of dust exposition (up to six
months) develops in case of the action of highly aggressive dust onto young
people of asthenic constitution with clear inflammatory process in lungs.

Pathogenesis. Mechanism of appearing and development of silicosis 1s
very complicated and is not completely opened. If to consider this question in
historical aspect, then first of all, it is necessary to tell about the so-called
mechanical theory of appearing and development of fibrosis process in lungs.
From the point of view of followers of this theory, fibrosis changes in lungs
are the result of mechanical irritation, microtraumatizing of lung tissue. Soon
it was rejected, though even today, mechanical factor is considered valuable
in the development of dust pneumosxlerosis.
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Mechanical theory was later replaced by toxic—chemical theory, which
explained the development of silicotic fibrosis by toxic action onto the lung
tissue of silicic acid, which appears when gradually dissolving silica.

Further, many hypotheses were suggested as to the mechanism of
appearing and development of fibrosis (infectious and piezoelectric), which
did not received the necessary support and thus were rejected.

And nowadays, the following two theories are most known: colloid-
adsorbing and immunological theories.

The essence of colloid-adsorbing theory is in the recognition of the role
of silanol groups of the surface of silica in primary interaction with cellular
elements. Thus, pneumoconiosis from the view of the theory followers is
considered as chronic disease of lungs, caused by long inhaling of air with
high concentration of practically non-dissolved aerosols, which have
pathological impact in hard accumulated states based on processes, which
take place on the surface of dust particles.

Mechanic destruction of silica is obligatory connected with breaking of
many oxygen bridges between oxygen atoms; as in silicon dioxide, four
atoms of oxygen surround silicon atoms, and each oxygen atom belongs to
two silicon atoms simultaneously. Thus, silica is a continuous link of silica-
oxygen tetrahedrons (SiO4)™.

Thus, with breaking oxygen bridges on the surface of breaking, there
are two types of active centers: one of them is unsaturated oxygen atom of a
broken pair; the other one is an unsaturated atom of silicon. In the air, under
the impact of water vapors, kept in them, and particularly fast in water
environment, aquation on the silica surface takes place. Unsaturated oxygen
atom is joined with ion of hydrogen, turning it into a silanol group.

An unsaturated atom of silicon attracts hydroxyl group (=Si-) (-O-H)".
Besides, on the surface of silica break, there is also the third type of active
center. This 1s an oxygen atom of non-broken marginal siloxane bridge.

Researches show that particular cytotoxicity of silica is conditioned by
all active centers of the surface of dust particles, capable to create hydrogen
links, but silanol groups have the most important meaning. The proof of the
important role of these groups in the considered process, there is immediate
depressed biological activity of silica at their substitution with inert methyl
radicals.

Influence of silica and other fibrous dust particles onto a human
organism is done in three stages. The primary and obligatory link in the total
chain of pathological changes, observed in lungs when inhaling with fibrous
dust, is extensive activity and damage of macrophages with ingestion dust
particles. At the second stage, vital products of activated macrophages and
matters, which are emanated at the destruction, stimulate fibroplasts and
extensive synthesis of collagen in respiratory organs.
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Besides, it is necessary to remember that the interaction of dust
particles with phagocytes creates free radicals of oxygen, which also cause
destruction of lysosomal ferments of phagocytes.

Making conclusions, it is obvious that the primary action of fibrous
dust, has significant impact onto the character of pathological developing
changes is grounded by on the one hand, mechanism of interaction if the
surface of dust particle with the membrane of phagocyte, and on the other
hand, by the peculiarity of activation of its oxidase metabolism, and besides,
by the ability of the marginal layer of particles to catalyze reactions of
transformation of active forms of oxygen.

Immune theory can be well connected with the colloidal-adsorption
theory. Significant place in the mechanism of a corresponding reaction onto
the dust action is in the interaction: antigen — antibody. Certainly, an antigen
with silicosis is a structurally changed protein of coniophagus cytoplasm.
After the destruction of coniophagus, particles go beyond the cell
environment, and thus the release of structurally changed protein takes place,
which is capable to impact the human organism as an autoantigen. Released
particles again go through phagocytosis with further destruction of
coniophagus, what conditions continuous creation of autoantigens, which
stimulate the antibody production. There are also ideas that with the
destruction of macrophage dust particles in the result of phagocytosis,
liposaccharide complexes are released, which are capable to activate the
creation of antibodies non-specifically.

Thus, silicosis can be considered as a disease of non-specific
immunogenesis, where phagocytosis and the destruction of coniophagus is an
obligatory condition of the development of silicotic reaction.

There is a supposition that lipids or products of their re-oxidation,
which are released from destructed dust cells, possess fibrous activity
themselves. In the fibroblasts under their impact, oxidation of amino acid of
praline into oxiproline takes place, which is considered an important link in
the pathological collagen creation.

Lately, works appeared, where the role of fibronectin in the
pathogenesis of silicosis is considered. It was shown that fibrogenic dust
stimulates synthesis and release of fibronectine by leukocyte and lung
macrophages, securing their aggregation and adhesion when forming silicotic
granulomas. Besides, in the pathogenesis of silicosis, an important role is
played by biologically active matters of tissue basophiles. Based on this
position, silicosis is a particular variety of the inflammation — chronic
granulomatous inflammation.

Pathological and anatomic picture: With silicosis, changes take place
not only in lungs, but also in upper respiratory ways, bronchi, pleura,
lymphatic glands and lung vessels.
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In the mucous tunic of scroll-bones, larynx and trachea, subtrophic, and
later atrophic and sclerotic changes can be seen. The mucus tunic of larynx
and trachea are thickened and plethoric, and in the submucuous space —
hyperplasia of glands with the expansion of their outgoing flows, which are
full with mucus and exfoliated epithelium.

At the early stages of silicosis, there are areas in lungs with deposits of
dust particles, mostly around bronchi, vessels, and in lumens of alveolar ducts
and in alveoli. In these areas there are precolagen and collagen fibers, which
are a primary stage of forming of silicotic nodules. Together with it, there is a
weakly outlined sclerosis in the form of outgrowing of conjunctive tissue
around bronchi and vessels, as well as in alveolar septum.

Diffusive — sclerotic (interstitial) form of silicosis is characterized, first
of all, with the presence of numerous bars of collagen tissues and marked
sclerosis around bronchi, vessels and in interalveolar septum. Often there is
marked emphysema of lungs. Silicotic nodules are absent, but with time in
those areas, real silicotic nodules can appear.

Nodular form of silicosis can be met much more often and is
characterized with the presence of concentrically located, practically
hyalinized fascicles of conjunctive tissue, which look like silicotic nodules.
As a rule, they are round or oval, of grey or grey — black color. Silicotic
nodules are mostly placed in alveoli, and can be met in peribronchial and
perivascular lymphoid nodules.

Clinical picture. Patients with silicosis mostly complain on three
things: pain in chest, dyspnea and cough.

Complaints on pricking in the chest, mostly in scapula area and
underneath them have non-permanent status on early stages of silicosis.
Clinical character of pain proves their pleural origin, microtraumatizaton of
pleura and the development of conjunctive tissue reaction on deposited sand
in them. Along the development of silicotic process, commissures of
interlocar and visceral pleura, as well as sclerosis of subpleural tissue, which
disturb free smoothing of lung tissue and conditions the feeling of pain, are
created between them.

Dyspnea is considered one of the main symptoms of silicosis.
Complaints on it appear already on the early stage of silicosis, at first during
the work, what proves secret insufficient breathing. Only at the later stage of
the disease, patients have dyspnea even at insignificant physical activity, but
it is rarely observed in rest (complicated form of silicosis). Dyspnea is
conditioned by many mechanisms: spasms of small bronchi and bronchioles;
afterwards, the increase of dyspnea can be explained by progressing fibrosis
and emphysema, which limit breathing surface of lungs together with cardio-
vascular collapse.

Dry cough or with small mount of mucoid viscous sputum starts
causing problems to patients with silicosis on the early stage of the disease as
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well. In lungs, disseminated crepitation, sometimes, fine moist or
subcrepitated rales on a lower part of lungs can be heard on the background
of vesicular or heavy breathing. These auscultated data correspond to the
appearing of primary cataract reaction on dust in the bronchial tree, which
can expand from trachea to the smallest bronchi and bronchioles.

Then (second and third stages of the disease), dry rales can be
ausculated or not.

With the development of process, catarrhal reaction is replaced by
atrophic and degenerated changes, which are accompanied by the damage of
epithelium and its desquamation. These can explain the lack of clinical
symptoms of bronchitis with silicosis.

Emphysema is a usual companion of silicosis. At first, increased lung
pneumatosis develops, which can be seen in the change of percussion sound,
mostly in lower parts of lungs, in some prolapse of lung ends with keeping
their good motion. This state can be evaluated as refectory reaction onto the
fibrosis process, which is in the opening of alveoli. Further, a real
emphysema develops, though the chest percussion does not show clear box
sound above the total area of lungs even then as it happens with other serious
forms of emphysema.

Microtraumatization of mucous tunic of the respiratory apparatus by
dust particles causes reactive inflammation. Clinically this state is shown
mostly in rhinitis, as nasal cavity is affected by dust factor more than the
areas, located in lower, like gullet, larynx, and trachea, for which it serves
like a filter. Subjectively the sick are concerned with the feeling of “stuffed”
nose, sometimes “scratchy” throat, light throat soreness and coughing.

Besides problems with respiratory organs, patients with silicosis have
problems with cardio-vascular system as well, though this problem is not
obvious clinically for a long time. Patients do not usually have complaints on
that. Heart borders are not changed. Tones are clear and rhythmical in the
majority of cases. Progressing of silicotic process, and development of lung
emphysema causes narrowing of vessel duct with the development of
hypertensia in the system of lung artery, increase of stress onto the right
ventricle, and its hypertrophy, and then its widening. Arterial pressure is
within norms for a long time, but it has tendency to decrease.

Marked changes in periphery blood at non-complicated silicosis are
absent. There can be inclination to the increase of the number of erythrocytes
and hemoglobin, and moderate leucopenia, mostly conditioned by decrease of
lymphocyte content. With progressing of silicon process, amount of
leukocytes increases due to appearing of inflammation. ESR increases, what
can be caused by the change of protein content of blood serum to the increase
of the level of coarse-dispersed fractions, in particular y-globulins.

Paramount affection of respiratory organs with silicosis conditioned the
necessity to research functions of external breathing. The most informative
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are such indications as vital capacity of lungs (VCL), its relationship to the
corresponding forced VCL, FEV, and its correlation with VCL (Tifno test),
the data pneumotachometria (in particular, the exhalation power), as well as
determination of residual volume of lungs).

VCL of patients with silicosis has the tendency of decrease along the
progress of fibrosis process. However, in the primary stages, it can stay at a
normal level for a long time. Decrease of VCL is conditioned particularly by
the reduction of breathing reserves, particularly of additional air. FVCL
indications and pneumotachometria reduce as well, particularly in cases of
bronchitis manifestation, what shows the disorder of bronchial permeability.

In the whole, for the silicosis, it is characteristic to have moderate
expression of restrictive — obstructive type of disorder of external breathing.

Correspondingly to the existing classification, there are three clinical
and radiological stage of silicosis.

Stage I. Patients complain to have dyspnea when having much physical
activity, pain in the chest without clear localization, variable dry coughing.
Objectively determine indications of basal emphysema, auscultatively — stiff,
in some places, vesicular breathing is somewhat weak.

The radiological photograph of lungs at silicosis of Stage I shows
double-sided increase and deformation of lung picture, moderate carnification
and the change of the structure of lung roots. In case of nodular forms of
silicosis on the background of changed lung picture, there is a small amount
of punctuate shadows of medium intensiveness, from 1 to 2 mm in size,
located mostly in lower and mid lung. Interlobar pleuron to the right is often
thickened. On Fig. 1, radiological pictures of normal lungs and lungs with
pneumoconiosis of stage [ are compared.

As to the function of external breathing, there i1s moderate
compensatory hyperventilation on the background of normal or even some
increase of VCL indications.

Stage I1. 1t is characterized by the intensification of dyspnea, pain in
the chest and cough. These complaints become permanent. Objective
examination shows limitation of the motion of the lower end of lungs, as well
as reduction of excursion of the chest.

For silicosis, stage 11, more marked intensification and deformation of
lung picture. A number of nodular shadows is increased also, size of which
achieves from 3 to 10 mm. Sometimes, there is obvious tendency to the joint
of nodular shadows. Lung roots are expanded, carnified and start looking
“cut”. The pleura can be thickened and deformed (Fig. 2). Radiological
picture starts looking like disseminated miliary tuberculosis (“snow storm”).

From the point of view of external breathing, lung vital capacity reduction
takes place on the background of the increase of minute volume.

Stage I11. 1t 1s characterized by dyspnea in rest, intensive pain in the chest,
coughing with phlegm discharge, and possible fits of asphyxia. Above the lungs,
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alternation of sectors of box sound with dull ones can be palpated; and with
auscultative methods, it is possible to observe the alternation of breath
weakening and rough ones.

Radiologically, at the silicosis of Stage III, massive shadowings are
created on the background of changes, which are characteristic for Stage II.
Besides that, marked pleurodiaphragm and pleurocarcial commissures, as well
as buliosnic emphysema can be observed (Fig. 2).

Three clinical and radiological forms can be defined: nodular, interstitial
and tumor. It is necessary to determine that for the impact of dust with free
silicon dioxide onto a human organism can be characterized by the development
of the nodular form of the fibrosis process. A tumor form can be observed with
patients with silicosis of Stage III, when all possible disease syndromes in
connection with the marked functional disorders are present.

Fig. 1 Radiological photograph of lungs
a — normal, b — silicosis, stage 1
L -l
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Fig. 2. Radiological pattern
a — silicosis, stage I1, b — silicosis, stage 111
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Clinical pattern of “acute” silicosis develops into two phases. The first
(latent) phase is characterized by the process of fast developing of dyspnea and
cyanosis; patients lose weight and have fit-like coughing; and it is particularly
characteristic for “acute” silicosis to have marked dyspnea and cyanosis.

Insignificant emphysema, a big number of rales (mostly in lower parts),
acceleration of ESR, quick increase of the amount of B- and o-globulins, and
positive tuberculosis sampling determine this form of silicosis.

Radiological pattern of acute silicosis is variable: from nodular ones with
small clusters, which are located mostly in lower parts, to tumors due to merging
of some elements, in particular in lower parts as well as development of pleural
growing.

Late silicosis develops in several years after the termination of contact
with dust, which contains quartz. The process of the disease is severe. There are
assumptions that this form of silicosis is conditioned by the presence of “depots”
of quartz dust, which then is transferred by phagocytes to various portions of
lungs.

Differential diagnostics: To differentiate silicosis is possible with many
disseminated processes in lungs, which often stimulate dust pathology, and in
particular among people, which work in contact with dust. That is why
anamnesis of those occupied with dust professions should be taken very
carefully, taking into account professional route, work conditions, harmful
habits, previous diseases process and development of the found pathology, and
radiological changes together with the clinical pattern. Often there is the
necessity to involve auxiliary research instruments — tomography,
bronchography, bronchoscopy, biopsies, specific sampling, etc. to be able to
make a correct diagnosis.

It is necessary to remember that very often it is necessary to differentiate
it with the lung tuberculosis, in particular, in cases of hematogenous —
disseminated tuberculosis, which can develop in the form of acute miliary and
chronic tuberculosis. With lung form of acute miliary tuberculosis, the main
criterion is the clinical pattern. Unlike silicosis, the disease starts with the acute
form, and is accompanied by the increase of temperature, and in some cases it
has a hectic character with profuse sweating. Dyspnea is one of the constant and
heavy symptoms. It is so acute that patients cannot sleep, talk, or lie because of
it. That is why this form is called “asfiphyxic form of acute tuberculosis”. Dry
heavy coughing, often in the form of fits, is characteristic for the disease. In the
beginning of the disease, objective changes are absent. A patient’s face is pale;
cyanosis of lips and cheeks is marked. Discrepancy between hard dyspnea and
cyanosis, on the one hand, and absence of auscultative changes, on the other
hand, can be observed. Then, bubbling subcrepting rales appear, which can go
before dry ones.

It is characteristic for it, that the radiological photograph of the chest for
the first week of the disease, with marked dyspnea and cyanosis, does not show
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any clusters. Only during the second week, leveled rush of miliary clusters on
both parts of lungs can take place, which are not bigger than a millet grain in
size. Such clusters are most typical, but they can be bigger. Density and intensity
of shadows, like with silicosis, are more significant in middle and lower parts of
lungs, but mostly near the mean wall; with silicosis — it is in lateral and mean
ones. Lung roots are not clear and non-differentiated during the first week; then
their change depends on the degree of affection of bronchial glands.

Thus, the total clinical pattern of acute miliary tuberculosis differs from
the development of silicosis, and radiological changes are characterized by more
common rush, and the speed of development; when treating, positive results can
be observed, what is not characteristic for silicosis. But there is not such density,
expansion or cut-ends as with silicosis. More often it is necessary to differentiate
silicosis with chronic tuberculosis. In these cases, the start of this specific
process can look like flu.

When making a diagnosis, disease anamnesis is very significant. It is
necessary to clarify, in how many years of working with dust, the first indication
of the disease appeared? what were the first work conditions? During the period
of tuberculosis getting acute, there are symptoms of intoxication, temperature
and changes in the clinical analysis of blood, which are very important for
differential diagnostics, and the tuberculosis treatment if started then, can solve
it completely.

It is also necessary to know well about the compound of this pathology —
silicotuberculosis. Most often, tuberculosis is the secondary disease with
silicosis. It is also necessary to take into account that the more marked silicosis
is, the more often it is accompanied by tuberculosis. In this case, the progress of
tuberculosis is characterized by a number of peculiarities. Very often,
extrapulmonary tuberculosis develops, and in the mucus, microbacteria of
tuberculosis can be often found. TB diagnostics is not very important here, as
with silicosis, there is often increased sensitivity to tuberculine. Conducting
differential diagnostics between silicosis and silicoturbeculosis, it is necessary to
take clinical and radiological patterns into consideration. On the background of
marked silicosis, we have to orient more at the clinical manifestation of
tuberculosis: frequent catarrhal diseases in the anamnesis with the increase of
temperature, symptoms of intoxication, coughing and dyspnea. Objectively,
these are local bubbling rales, which appear or increase, when coughing, in
particular, in upper parts of lungs, what can prove TB diagnosis. Noise of
pleaura rubbing and hemoptysis take place more often than with distinct
silicosis.

Changes in blood sampling assist in diagnosis making: increase of ESR,
change of leukocyte formula to the left, lymphopenia and sometimes,
monocytosis. There also can be anemia, changes in proteinogram towards
increasing of coarse-dispersed fractions, mostly 7y-globulines, and positive
reaction onto the C-reactive protein. Radiologically, tuberculosis can be found
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due to asymmetrical shadow clusters, infiltrates, and small or big nodular
shadows, as a rule in upper areas of lungs, which can be distinguished from
silicotic nodules by their size.

Much importance to diagnose tuberculosis is given to positive reaction to
antibacterial therapy. However, it is necessary to remember, that with
silicotuberculosis, this reaction comes slower, than with pure tuberculosis, that
is why it is necessary to be taken into account when making differential
diagnosis.

Cases of sarcoidosis can be observed much more often lately. The
etiology of this disease has not been found yet. The similarity of radiological
changes and sometimes lack of clinical pattern of the pulmonary sarcoidosis
reminds silicosis much. Both pathologies can be found by chance at radiological
examination.

As with silicosis, the process of sarcoidosis development includes three
stages. Stage I 1s characterized by clear increase of internal pectoral lymphatic
glands, vascular — bronchial pattern at this time is not much changed, whereas at
Stage I of silicosis there is already an interstitial fibrosis; and the pattern is
intensified and deformed, also some individual shadows can be found.

Lung roots are particularly distinguished, they have polycyclic look at
stage | of sarcoidosis, and with solicosis they look cut.

Patients with the disease of Stage II, changes in vascular —bronchial
pattern remind interstitial form of silicosis, however, they appear mostly in the
area near roots, in contrast to silicosis, for which affection of cortical portions of
lungs is characteristic.

Stage III of the disease is particularly severe to be diagnosed, as
polymorphic fibriosis can take place both with silicosis, and sarcoidosis, and
conglomerate shadows, which are created at silicosis, are moved to roots of
lungs, what 1s more characteristic for sarcoidosis.

The main and most reliable indication of sislcosis is certificate in lung
roots, and particularly the symptom of “egg shell”. The latter is never observed
with sarcoidosis.

It is important for diagnostics of sarcoidosis of extrapulmanory
indications of the disease among patients: skin affection, affection of lymphatic
nodules, and affection of locomotorium.

Treatment with corticosteroids gives positive results among patients with
sarcoidosis in contrast to the patients with silicosis.

Silicosis should be also distinguished from the syndrome of Haman —
Rich. This disease is also called fibrosing alveolitis, or progressing diffusive
fibrosis.

The start of the disease can remind pneumonia, however, antibiotics do
not usually help as a rule, but on the contrary, they make the state of the patient
even graver. The temperature can be febrile, subfebrile or normal. ESR either
grows or stays normal.
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Coughing is of unstable character, and can forego dyspnea. In lungs,
sound bubbling rales can be heard. On the radiological photograph, interstitial
small microcellular fibrosis can be seen. This disease can be differentiated only
with chronic development. In contrast to the dust pathology, it is characterized
by deterioration of the patient. Dynamic observation of the clinical pattern and
radiological changes can show “disproportion”: with rapid grow of pulmonary
insufficiency, small dynamics is observed, i.e. stability in radiological pattern is
observed.

At any disseminated process in lungs, moreover among those occupied
with “dusty” professions, it is necessary to remember about possible cancer as
well as the possibility of development of lung cancer (carcinomatosis of lungs).

Among complications of silicosis, there are pulmonary tuberculosis
(silicotuberculosis — STB), pneumonia, bronchiatic disease, bronchial asthma,
atrophic arthritis, spontaneous pneumothorax, and coniotic cavity.

Tuberculosis of respiratory organs can be linked with dust diseases of
lungs- pneumoconiosis, and especially with the most spread one — silicosis.

Tuberculosis can be met particularly often with small and big nodular
forms of silicosis, as well as among patients with grave development of the
process.

Silicosis with gradual combination with tuberculosis, tuberculosis with
further combination with silicosis as well as silicotuberculosis, where the
character of the preliminary affection is impossible.

As a rule, tuberculosis with developed silicosis is secondary. The source
of tuberculosis process includes old centers, located in upper and cortical
portions of lungs. Spreading of the process goes through lymphogenous,
bronchigenous and, sometimes, hematogenous ways. It is considered that the
peculiarity of tuberculosis spreading process with silicosis 1s in selective
affection of lymphatic system.

Due to significant compensatory possibilities of the organism,
silicotuberculosis is not obvious clinically for a long time. After some time,
temperature of the body increases, a patient starts coughing, and weight losses
can be observed. Along progressing of the disease, symptoms become more
distinguished. General condition worsens, intoxication increases, functions of
breathing and blood circulation worsen as well. However with
silicotuberculosis, intoxication is less clear, than with similar forms of
pulmonary tuberculosis, not connected with silicosis, and the discharge of
microbacteria does not take place with marked tuberculosis either.

There is no adopted unified classification of silicotuberculosis. In practice,
classification of silicosis and tuberculosis (given in Table 3) is usually used.

More often with silicotuberculosis, nuclear form can be met, affection is
rarely double-sided with polymorphic nuclears - 1.5 cm in diameter, which are
located, as a rule, in under collarbone areas, and in upper portions of lungs.
Diagnosis of nuclear tuberculosis on the background of marked silicosis is
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difficult to be made, because tuberculosis nucleons are difficult to be
distinguished from merged silicotic nodules.

Table 3

Clinical Characteristics of Silicotuberculosis

(A.Goldelman and D.Zislin)

Clinical forms of tuberculosis,

Characteristics of the STB Process

complicated with silicosis Process phase Site

Silicotuberculous Infiltration Insemination | Bronchopulmonary

bronchadenitis Carnification lymphatic glands

Nuclear Infiltration Carnification | Mostly segments I and 11
Calcination

Infiltrated Rarely, decay phase Mostly segments I and 11

Disseminated Infiltration Carnification | Restricted in upper portions
Decay and spread

Silicotuberculoma, isolated

Decay or without it

Mostly segments II and III
of upper portion, mostly to
the right

numerous Same Segments of II and III upper
portions, and IV and V mean
portions
Fibrous — cavity Insemination Infiltration | Mostly segment of II and
Cirrhosis mean portions
Conglomerate Stabilization Mostly in upper portions, but
Infiltration Decay other localization can also

take place

With all forms of silicotuberculosis, changes of lung roots occur,
conditioned by the increase or, sometimes, calciniosis of lymphatic nodules,
fibrosis of lungs and hypertensia in small circle of blood -circulation.
Classification of tuberculosis is incapable to unite all forms of tuberculosis
development at silicosis. Thus, the clinical and radiological classification was
suggested, where four main groups of atypical forms of silicotuberculosis are

given:

1) Silicotuberculous bronchadenitis with major localization of tuberculosis
process in innerpectoral lymphatic glands;

2) small nodular form of silicotuberculosis with appearing of individual
shadows, up to 3 cm in diameter;

3) big nodular silicotuberculosis with single or many shadows, with the
diameter from 3 to 8 cm, rounded forms — silicotuberculoma.

4) massive silicotuberculosis, where the clinical form of tuberculous form is

impossible to state.

Among complications of silicosis, it is necessary to mention spontaneous
pneumothorax, which is mostly limited, and thus it develops as non-malignant;
however in some cases, it can develop into a total or even double-sided
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pneuomothorax with air spreading to the mean wall portion. Valve
pneumothorax can be observed as well.

Interstitial pneumonia, as a silicosis complication, changes the degree of
compensation of the organism. Bronchoectatic disease with silicosis is a rather
rare complication. Mostly, combination of silicosis with bronchial asthma can be
observed. Cancer with silicosis is observed as often as with pneumosclerosis of
non-occupational etiology. Exceptions are the cases when patients are within the
work zone, where ores contain radioactive elements. Then the development of
silicosis is more often combined with new formations in lungs.

Cases of combination of silicosis with diseases of conjunctive tissues can
be observed more seldom, like atrophic arthritis, sclerodermatitis, and system
lupus erythematosus. Combination of silicosis with affection of joints like
atrophic arthritis is known in the literature as the Syndrome of Coline — Caplan.
Whereas, X-ray can show the presence of rounded shadows, located mostly
along the periphery of both lungs and consisting of atrophic granulomas and
silicotic nodules.

Atrophic arthritis on the background of silicosis can develop without
particular indications of visceral affections. Sometimes, in the clinical pattern of
silicoarthritis, affection of internal organs is the main. Lethal cases of patients
with silicoarthritis from uraemia are known, caused by atrophic affection of
kidneys.

Combination of silicosis with sclerodermatitis is not a rare case,
especially among miners.

Treatment. Main approaches in treatment of patients with silicosis are
based on the understanding of the mechanism of the disease development,
character of morphological and functional changes, especially of the progress
and complications.

First of all, it is necessary to remember that patients with silicosis of Stage
I, who do not have external respiratory function disorder, should work
rationally. Strengthening of general state of organism and increase of its
protective forces, in particular by training and tempering, are very important. To
do so patients should be recommended to do hygienic physical exercises and
walking in fresh air. Significant role is played by rational meals (special diet,
enriched with protein — 100 — 150 g of cheese, with adding pancreatin or
methionine in the dosage of 0.5 to 1 g a day).

Among means of impact onto the pneumoconiotic process, it is very
important to withdraw dust from lungs by inhalation of mineral waters of
various composition. It has positive impact onto the mucous tunic of trachea and
big bronchi.

Such gradual development of fibrosis process with silicosis served as a
basis for clinical utilization of glucocorticoids. But then it was found out that
patients with non-complicated silicosis should not take in glucocorticoids. They
can be prescribed only to patients with combination of marked stages of silicosis
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and atrophic arthritis, as well as in case of fast progressing silicosis. The
following treatment regimen is suggested: prednisolone in the dosage of 20 to 25
mg a day. Maximum amount is prescribed for 10 to 12 days, then it should be
gradually decreased by 2.5 mg every 5 to 10 days.

Treatment with corticosteroids should be conducted only under protection
of anti-tuberculous drugs, among which phthivazide and para-aminosalicylic
acid, PAS(A) are the best, whereas these drugs should be prescribed for 1 to 2
months after hormones are cancelled.

Among drugs, which have antifibrous action, it is possible to use 2 %
solution of poly-2- vinylpyridine-N-oxide, which is introduced intravenously
together with the isotonic solution of sodium chloride (150 — 200 ml) in the drop
form every other day. One-time dose of 0.1 — 1 g, and the course is 15 to 20
infusion.

However until now, there is no unified thought as to the efficiency of this
drug; there is data on side effects of poly-2- vinylpyridine-N-oxide
(gonadotropic and cancerogenic). Besides, some clinical testing has not
established treatment effect of the drug. Thus, search for efficient polymers,
capable to restrain the development of fibrous process in lungs, continues.

There is positive data regarding utilization of glutamic in the dosage of
0.25 — 0.5 g three times a day for patients with silicosis. It restrains the
development of silicosis and asbestosis in the experiment, decreases the level of
progressing and causes reverse development of dust fibrosis in lungs.

The main pathophysicological disorder, which appears in the very first
indications of silicosis, is oxygen insufficiency. Thus, in the therapy of patients
with silicosis, it is necessary to use oxygen therapy, drugs, which stimulate
activity of the respiratory center (Cordiamin — 25 to 30 drops or 1 — 2 ml
subcutaneously). Besides pathogenetic methods of treatment, significant place in
therapy of patients with silicosis is taken by symptomatic therapy.

If patients cough, they are recommended to take in expectoration drugs: 3
% of potassium iodide solution or 0.5 % of the tincture of termopsis herb. For
bigger effectiveness, this drugs should be taken in with much water.

Among physiotherapeutic methods of treatment, the following have been
proved to be good: ultrasound, particularly among patients with uncomplicated
silicosis of Stage I with the presence of pain syndrome, coughing, disorder of
drainage function of bronchi, bronchial permeability, as well as electrophoresis
with various medicinal drugs, depending on one or another clinical syndrome.

Particular place in treatment of patients with silicosis is taken by drugs,
which increase total reaction of the organism. They include alcohol extract of
eleuteroke, which is taken in by 30 to 40 drops 30 min before meal each day for
30 days.

Among medicinal drugs, which create non-specifical stimulation of the
patient’s organism, it 1is possible to name prodigiosan, introduced
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intramuscularly in the dose of 25 to 50 mg of 0.005 % solution once a day every
4 to 5 days, the course is from 3 to 4 injections.

Treatment measures should be directed at the fight against complications
as well (development of cor pulmonale, cardio-vascular insufficiency, or
pneumonia). To do so, cardiac glycosides are taken (strophanthin 0.5 ml of 0.05
% solution), aminophylline (5 — 7 ml of 2.4 % solution), diuretic (furosemide
and hydrochlorothiazide). Treatment of pneumonia should be purposeful, with
the consideration of the character of microflora (ampicillin, 0.5 g, 4 times a day;
sulphalen — the first day — 1 g and then 0.2 g a day). Protein synthesis in the
organism can be stimulated by anabolic steroids (metanedrostenolon — 0.005 g 1
to 2 times a day before meals). Treatment course should be from 3 to 4 weeks,
retabolil — 1 ml of 5 % oil solution intramuscularly, total 8 — 10 injections.

Main method of treatment of silicotuberculosis is chemotherapy with
modern anti-tuberculous drugs: isoniazid (dosage — 0.6 — 0.9 g a day),
rifampicin (average dose — 0.45 g a day); ethambutol (15 — 25 mg per 1 kg of
body mass a day); etionamid (inside, 20 min after meals, once a day 0.5-0.75 g);
streptomycin (intramuscularly, in the dosage of 0.5 — 1 g a day).

Total duration of the treatment of active forms of silicotuberculosis — not
less than 1 — 1.5 years. Besides, the whole arsenal of medicinal drugs against
silicosis can be used (generally sanative, physiotherapeutical therapy) with the
consideration of the development and expression of coniotic process.

Verification of work ability: Silicosis of stage I of the stage is a
contraindication of industrial dust impact. Patients should be transferred to
another job beyond the conditions with dust, irritating gases and unfavorable
metrological factors. Hard physical work is contradicted also. If rational job is
connected with the decrease of qualification, the patient should be assigned to
attend doctor — labor commission to receive Disablement Group III on
occupational disease.

At stage II, the patients always have the right to receive Invalidism Group
(mostly Group III, and in case of its combination with tuberculosis, and
respiratory insufficiency — Group II).

At stage III of the disease, there is marked respiratory and cardio—vascular
insufficiency, and sometimes the need of assistance from others (occupational
disablement of group II or I).

Preventive measures of silicosis envisage the conduct of the following:

o complex mechanization of production processes;

o sealing-in of the machines;

o organization of efficient production ventilation;

o hygienic norming of professional hazards;

o record-keeping and research of specific cases of occupational
diseases;

o biological methods of prevention methods:

49



a) general sanative ones (rational organization of the work and
leisure, rational meals, and physical exercises);

b)  special (respiratory exercises, inhalation of aerosols, and
rational meals with vitamins);

o preliminary and periodical medicinal examination of people, who
work under conditions of professional hazards;
o utilization of individual means of protection.
Silicatosis

Silicatoses are pneumoconiosis, which develop in the result of inhaling of
silicate dust.

Besides, free silicon dioxide, in the nature there is a number of complex
mineral compounds, which include silicon dioxide, which is not in a free mode,
but in connection with other elements (silicates). Silicate ores can be met in
mountain mines: in asbestos — talc mining industry. Silicates are used in fire clay
and dinas production, when manufacturing rubber products, perfume and many
other industries.

Work processes, connected with extraction and utilization of silicates, are
often accompanied by inhaling silicate dust. Long inhaling of this dust can cause
the development of pneumoconiosis — silicatosis. The type of dust, which caused
it, determines type of silicatosis.

Asbestosis is silicatosis, which is caused by inhaling asbestos dust.

Asbestos is a mineral with characteristic fibrous structure, which is widely
used to produce thermal isolation materials. Creation of asbestos dust takes
place in mining asbestos, as well as during its sorting and processing. The dust
degree of the environment directly depends on the character of production
process and is very high when crushing asbestos. Boundary permitted
concentration in the work zone for aerosols of natural asbestos, as well as mixed
asbestos-natural dust with the concentration of asbestos in them over 10 % is 2
mg/m’; for asbestos bakelite — 8 mg/m’ and for asbestos — cement — 6 mg/m”.

Clinically, asbestos is apparent in a number of complexes of chronic
bronchitis symptoms, lung emphysema and pneumosclerosis, which are
accompanied by dyspnea and coughing.

Dyspnea is one of the first symptoms of the disease. At first, it appears at
physical activity, and in more serious conditions, it can be observed in rest as
well. Together with dyspnea, dry rales can be observed, which later develop into
viscous expectorating mucus; sometimes, coughing is in the form of fits. Rarely,
astmatic phenomena can take place as well.

Characteristic complaints onto dyspnea and coughing are often
accompanied by pain in the chest, and in particular when making deep inhales.
Patients with marked asbestosis have disorders of the general conditions:
headaches, general weakness, and undue fatiguability. Sometimes, dyspeptic
phenomena take pace as well. Appearance of patients can have peculiar gray-
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ashy color with light cyanosis of lip mucous tunic. Patients can start losing
weight.

The chest often has a usual form. When examining, emphysema can be
found in upper portions. Breathing is rough with prolonged exhaling, in the
lower portions — weakening is observed, often with dry disseminated
crepitations; in lower parts, fine and medium moist rales can be observed. Cor
pulmonale develops late. At first, there is accent of tone II on the lung artery.
Labial pulse develops with time, as well as tachycardia and phenomena of
decompensation on the bigger circle with characteristics changes for that time
on the electric cardiogram (tall waves P, and P3, reduction of interval S — T in II
and III sectors, dextogram).

Sometimes in the mucus, asbestos corpuscles can be found, which are
light yellow lumps of prolonged form with clavate or circular endings.

Asbestosis appears among those who working contact with asbestos dust
for about 5 years or so, whereas in contrast to silicosis, clinical indications are
usually ahead of radiological.

In compliance with the clinical and radiological indications, usually there
are three stages of asbestosis: I, II and III; stage III can be observed in single
cases — in particularly unfavorable work conditions or with complication of
chronic pneumonia and bronchoectatic disease.

Patients with the disease of stage I have marked diffusive emphysema of
lungs, diffusive intensification of vascular- bronchial pattern, more intensified in
lower portions of lungs (bronchitis and bronchiectases) and fine cellular pattern
in mean portions, found after radiological examination.

Lung roots are slightly widened, shadows are dense, and their structure is
rough.

Patients with asbestosis of stage II have the same indications, only in
more marked form based on radiological examination. Vascular — bronchial
pattern has more coarse cellular structure. Sometimes, there are numerous
punctuate shadows of nodular character. Lung roots are denser and widened.
There can be indications of the beginning of cor pulmonale.

With the disease of stage III, there are marked phenomena of
pneumosclerosis and emphysema. Often there are significant changes of pleura
and characteristic indications of cor pulmonale. In contrast to silicosis of stage
III, with asbestosis of stage III, there is not many pneumosclerotic fields.

As it 1s, pneumosclerotic process from asbestos dust action does not have
a tendency of fast progressing. The severity of the condition of patients with
asbestosis depends on the degree of the expression of bronchitis, emphysema of
lungs, development of bronchoectasis, and infection joining. The given
complications are the main reason of significant disorders of respiratory function
and disorders of hemodynamics of small blood circulation circle.

Talcosis is silicatosis, which appears due to the talc dust action. Talc is
magnesia silicate, which does not dissolve in water, and slightly dissolve in
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acids and alkali. In the production, talc is used in rubber, textile, and paper
industries. Highest sorts of crushed talk are used in perfume industry.

Pneumoconiosis caused by pure talc, when it is mined and used, develops
usually not earlier than after 10 years of work. The process of the disease is
moderate. Complaints: dyspnea at physical activity, pain with unstable character
in the chest, coughing, mostly dry with some mucus. Weight losses are observed
also. With percussion, box sound is heard in lower lateral portions of the chest.
With auscultation, coarse breathing can be heard.

Radiologically, fine cellular pattern of lungs and single shadow spots are
observed, which cover the lung area levelly. Lung roots are somewhat widened.

However, the clinical and radiological pattern of the talc pneumoconiosis
can be more marked as well. Workers, engaged in talk mining and primary
processing of ores, can have diffusive fibrous changes in lungs, which on the x-
ray remind a pattern of silicosis of groups I and II. It is necessary to consider
that the bigger degree of affection in this case can be explained by the additive
of talc to free silicon dioxide, i.e. silicotalcosis takes place here.

There are three stages of talcosis:

Stage I. Patients complain to have dyspnea when having physical activity,
unstable coughing, and pain in chest. With percussion, it is possible to determine
indications of basal emphysema, and with auscultation — coarse, and in lower
lateral portions — slightly weakened respiration, and dry tales. After radiological
examination, it is possible to observe the increase and deformation of vascular
pattern due to the development of fibrous process, as well as deformation of
lung roots.

Stage 11 1s characterized by the increase of dyspnea, coughing and mucoid
sputum. Objectively, complex of symptoms of bronchitis with emphysema
indications. Radiological examination shows a marked intensification of
vascular — bronchial pattern and emphysema. Lung roots are widened and
deformed.

Stage I11. Dyspnea in rest, coughing and intensive pain in chest, as well as
presence of cyanosis. After percussion of lungs, box sound is observed, quick
restriction of movements of the lower portion of lungs. Dry and moist rales can
be heard. As to the cardiac-vascular system: widening of the right border of
heart, cardiac tones are muffled, accent of tone II is over the pulmonary trunk.
Radiological examination shows pneumosclerosis. Lung roots are widened.

Cement pneumoconiosis is silicatosis, caused by the action of cement.
Cement is silicatosis, but it includes free silicon dioxide as well. In the
production dust of Portland cement, there are from 3 to 7 % of free silicon
dioxide, and in the production dust of acid-proof cement — up to 67 %. The
permitted concentration for cement dust is 6 mg/m’.

Cement pneumoconiosis is characterized by complaints on coughing, mild
pain in chest and dyspnea at physical activity. The progress of pneumoconiosis
depends on the type of cement, which cased the disease. Thus, with prolonged
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inhaling of Portland cement dust, interstitial dust fibrosis gradually develops
among workers. Workers, producing acid-proof cement, can have the disease
with comparatively low term of work (from 7 to 9 years). During radiological
examination in this case, besides interstitial fibrosis, there can be fine-nuclear
formations in mean portions on both sides, which remind silicosis.
Complications with tuberculosis are rare. Besides, pneumoconiosis, there is
development of bronchial asthma, skin irritation, and “cement rash” and
conjunctivitis.

Treatment. To treat silicatosis, means are utilized which stimulate
protection forces of the body (solux, ultra-violet radiation, oxygen therapy, and
respiratory exercises). Bronchological, antihistamine and inflammatory drugs, as
well as vitamins (P, ascorbic acid and nicotinic acid)In case of complications of
silicatosis, the following can be prescribed: antibiotics and sulfanamides
(pneumonia), cardiac glucosides — strophanthin, corglucon, and diuretics — lasix,
and hydrochlorothiazide (cor pulmonale).

For further rehabilitation, it is advised to take resort treatment (Crimea)
under conditions of marked cardio-vascular insufficiency and exacerbation of
the inflammatory process.

Verification on work ability. Patients with silicatosis of stage I are
subjects to rational work, in particular if they have bronchitis, pneumonia or
signs of further development of fibrous process (asbestosis, rarely talcosis, or
olivinosis).

If the stage of silicatosis is II or III, patients should get disablement group
I or I of occupational character (first of all, if there is chronic obstructive
bronchitis, cor pulmonlae, marked decrease of external breathing function).

Preventive measures. To prevent appearing of silicatosis, it is important
to take sanitary — technical measures (sealing in and mechanization of
production processes, ventilation, utilization of individual respiratory organ
protection means) as well as conduct of preliminary and periodical medical
examinations.

Carboconiosis

Carboconiosis is pneumoconiosis, caused by the action of dust, which
contains carbon (coal, graphite, or coke).

With carboconiosis, moderately marked mostly fine nuclear and
interstitial fibrosis is observed. Anthracosis is one of the most spread and
practically the most important disease in this subgroup of pneuconioses, which
usually develops among miners, engaged in mining coal, as well as workers of
ore-dressing plants and some other manufactories.

Among workers of coalmines, depending on labor conditions and
domination of some type of dust, there are three types of pneumoconiosis:
anthracosis, silicosis and anthrasilicosis.
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Anthracosis. It appears and develops in case of long work period in
mines (from 15 to 20 years and inhaling the air with high concentration of coal
dust. The permitted concentration of dust of coal, which contains less than 2 %
of silicon dioxide, is 10 mg/m”.

Pathological and anatomical pattern. Coal dust depositing in lungs is
primarily characteristic for anthracosis. Lungs become of gray — black color. In
marked stages of anthracosis, conglomerations of coal dust pigment is levelly
spread along the total area of lungs.

In alveolar septum, around vessels and bronchi there is union of
conjunctive tissue, in some places clusters of cells with particles of coal dust are
observed which got their name from anthracotic nucleuses. In contrast to
silicotic nodules, they do not have concentrically placed beams of conjunctive
tissue. Pneumosclerotic changes are joined with emphysema of lungs and
chronic bronchitis.

With anthracosis, silicotic nodules can be observed in lungs.

Clinics. For coal pneumosclerosis, more marked bronchitis and lung
emphysema are characteristic, what distinguishes it from silicosis. More marked
and functional disorders of the external respiratory apparatus can be observed.
Radiological changes contain diffusive interstitial fibrosis and numerous small
nuclear formations on the background of emphysema of lungs. There are three
stages of the disease.

Stage I Patients complain on fast fatiguability, dyspnea at physical
activity, coughing and pain in the chest. Sometimes, complaints are absent,
though radiological photograph register clear changes. Radiological pattern is
characterized by the appearance of small nuclear shadows on the background of
cellular deformed lung pattern in mean portions (mostly to the right) with the
presence of bigger shadows of lung roots. The diameter of clusters is between 1
to 3 mm, and sometimes 1 to 5 mm.

Stage 1I. Complaints on dyspnea, and sometimes in rest. fast fatiguability,
and pain in the chest. Objectively, emphysema and bronchitis are observed.
Radiological pattern is marked with the increase of the number and sizes of fine
nuclear shadows, located not only in the mean, but also in subcollar bone
portions. Shadows of lung roots are widened; their intensity is increased. Pleural
changes can be changed often in the upper portion and emphysema is marked.

Stage III (is rare in the conditions of coal dust only). Complaints on
general weakness, dyspnea even in rest and at light physical activity, coughing,
often with mucus, and pain in the chest. During radiological examination,
massive homogenous shadows of irregular form with clear outlines can be
observed, which are located symmetrically or on different heights in both or one
lung among fine nuclear and porous formations.

As to clinical and radiological development, anthracosis is comparatively
a non-malignant, moderately progressing chronic disease. Combination with
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tuberculosis worsens the forecast much. However with anthracosis, the danger
of complication with tuberculosis is much less than with silicosis.

Coal miners can have both anthracosis and silicosis. Anthracosis is
usually observed among miners, who work full-time on coal extracting and face
lavas. Tunnellers, who conduct preparatory works and inhale dust with silicon
dioxide, have anthracosis or silicosis developing. That is why to solve the
problem as to the character of pneumoconiotic process, it is necessary to study
occupational anamnesis and work conditions well.

Graphite pneumoconiosis. It is carboconiosis, caused by graphite dust.
Graphite is a dark gray substance with fair chemical activity, one of the
variations of coal. It is used to produce cast iron, stainless steel, electrodes, in
electrical devices, as well as to make pencils and paints.

Pneumoconiosis caused by graphite dust, develops slowly, after the work
period of over 10 years, and has non-malignant character. Patients with graphite
pneumoconiosis complain to have pain in the chest, dyspnea and fast
fatiguability. After objective examination, chronic bronchitis and lung
emphysema are observed. Harmful impact of graphite dust onto the ENT-organs
is observed (atrophic pharyngitis and rhinitis).

Radiological examination shows cellular fibrous process, which
correspond to stages I or II of the disease. However, in rare cases with
graphitosis, graver changes in lungs can be observed, i.e. large fibrous fields
with portions of necrosis, which can be explained by particularly unfavorable
conditions.

Verification of work ability. In case of appearing of pneumoconiosis of
Stage I, without complications of disorders of external respiration, a patient can
work without preliminary attending the Expert Commission. The obligatory
condition is dynamic control of the health state by doctors and work conditions
normalization. If pneumoconiosis of stage I is combined with bronchitis, and
moreover in case of appearing of pneumoconiosis of stage II or 111, further work
in dust conditions is contra-indicated.

Preventive measures: prevention of dust creation (wet drilling and
mechanization of work processes, as well as medical examination of workers.

Metal-coniosis

Metal-coniosis is characterized by depositing of radiological contrasting
dust in lungs with moderate fibrosis reaction (siderosis, baritosis, etc). These
pneumocioses are distinguished by non-malignant development. According to
the current classification, berylliosis, aluminosis, pneumoconiosis caused by
cobalt dust and toxic air with repeated reaction of pulmonary tissues are
included to the group of metal-coniosis.

Aluminosis is metal-coniosis, caused by aluminum dust action.

Aluminum 1is white silvery light metal. Metal aluminum and its
compounds are widely used in the industry. Contact of workers with aluminum
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dust or vapors takes place when producing metal dyes, artificial abrasive
elements, pyrotechnic aluminum powder, etc. The permitted concentration for
the aluminum and its compounds is 2 mg/m”.

Aluminum gets into the organism when inhaling its vapor and dust. The
term of development of aluminosis varies from 6 months to many years.

With such concentration of aluminum dust, changes in lungs can take
place within the first year of work in the result of probably allergic reaction of
the organism.

Mechanism of the action of aluminum dust onto the pulmonary tissue has
not been completely understood yet. Obviously, under the impact of the tissue
fluids, aluminum ions, starting reaction with proteins in the organism, create
strong complex compounds, which violate normal life activity of cells. With
time, interstitial regenerative union of collagen- hyaline tissue takes place.
Around of some particles of aluminum, non-dyed membranes are observed,
which are called “aluminum corpuscles”.

Clinics. Patients often complain to often have catarrhal diseases, fits of
coughing with mucus or without it, tension in the chest, flabbiness, dyspnea,
absence of appetite and pain in stomach. Then dyspnea at physical activity is
observed, in some grave cases — clear dyspnea and strong suffocating coughing
even with insignificant physical activity.

Objectively, clinical data is not very characteristic in the beginning.
Breathing is hard, dry rales can be heard. With the development of the process,
cyanosis, degrease of vital capacity of lungs, and sometimes up to 1000 ml or
less are observed.

In spite of significant disorder of external breathing, radiologically it is
impossible to find any changes at this stage. On the radiological photograph,
first changes appear in the form of intensification of vascular pattern of lungs,
especially in mean portions. Sometimes, there can be single, fine and average
sized mottled formations. These changes are located symmetrically. Lung tops
in the majority of cases are free. In the future, merging of spotted shadows takes
place with the creation of homogeneous carnifications. In severe cases, lung
roots are widened and carnified. In contrast to silicosis, there are no nodular
formations and tumor-like carnifications at aluminosis.

As a rule, even after the termination of the contact with aluminum dust the
dust, accumulated during the production period in lungs, continue acting, and
this process progresses inevitably. In blood, limphocytosis and eosinophilia are
observed.

Siderosis is metaloconiosis caused by inhaling metallic ferruginous dust.

Mostly it is observed among workers of blast-furnaces and agglomeration
factories.

Pathologic and anatomic pattern. Volume of lungs is increased. On
their sections, nodules are observed, the diameter of which is up to 6 mm. Lung
coloration is black (if impacted by ferrous oxide) or yellowish (if impacted by
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the dust with ferrioxide). Lymphatic glands are increased, and are or red color in
the section.

At histological examination, excrescence of conjunctive tissue and dust
deposits with iron are observed in alveolar septum, as well as around bronchi
and vessels. Also, fine nodules (dust pictures, pieces of conjunctive tissue,
histiocytes and lymphoid tissues are observed.

Clinics. Clinical pattern of siderosis is very poor. Patients have no
complaints during long times, which would prove the affection of lungs.
Function of breathing stays unchangeable. Only on the radiological photograph
of lungs, lightly marked interstitial fibrosis and disseminated fine nodular
shadows with clear outlines, where dust accumulated, are observed. Thus, the
diagnosis of siderois is sometimes determined only based on results of
radiological examination with the consideration of dust composition, present at
the production where the patient works.

Practically, there are no complications with siderosis. Patients with
uncomplicated forms of siderosis do not require treatment in the majority of
cases. They are completely capable to work.

Berylliosis is metaloconiosis, caused by inhaling beryllium.

Beryllium is silvery-gray light metal. In production, beryllium compounds are
used (beryllium oxide, beryllium sulfate, beryllium chloride, and beryllium
fluoride) to produce X-ray tubes, luminescent lamps and to receive atomic
energy. Beryllium metal is used to receive alloys of strong and sparkle tools,
beryllium steel, as well as in ceramic production. The boundary permitted
concentration of beryllium is 0.001 mg/m’.

Beryllium gets to the body through lungs in the form of smoke and
vapors. It is mostly deposited in bones, liver and kidneys. It permeates through
placenta, and can be found in urine many years after termination of contact with
it.

Both beryllium and its alloys are toxic (the most toxic are compounds,
especially beryllium oxyfluoride). Beryllium and its compounds have local (onto
respiratory tracts and skin) and resorptive (onto the central nervous system and
parenchymatous organs) impact and is a carcinogenic matter.

There are two forms of berylliosis: acute and chronic. Dissolved beryllium
compounds mostly cause acute intoxications, and non-dissolved compounds —
chronic ones.

In pathogenesis of berylliosis, an important role 1s played by autoimmune
processes, conditioned by sensitization the proteins of the body itself, what is
significantly changed under the influence of beryllium.

According to contemporary understanding, berylliosis is close to
colagenoses. Beryllium interrupts the activity of a number of ferments (alkali
phosphotasis, and magnesium interaction).

Pathologic-anatomic pattern. With acute poisoning with beryllium,
quick plethora and swelling of mucous tunic of trachea and bronchi are
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observed. In gaps between bronchi and around vessels there are some
erythrocytes and lymphoid cells. Interalveolar septums are thickened due to their
infiltration with lymphocytes. In alveolar cavities, there are accumulations of
exudation with a big amount of fibrins, separate gigantic cells, Langhasen’ s
type, as well as peeling of epithelium. Blood vessels are expanded; in the
parenthem there are separate hemorrhage focuses. In later stages, industrial
alveolitis rakes place in the form of carnificating pneumonia.

At chronic berylliosis, lungs are much enlarged on the macroscopical
stage; they are dense of gray red color. The surface of lungs is small-grained.
There are numerous fine nodules, which are dense when touched. Morphological
pattern with chronic berylliosis consist of epithelial cells, and a small number of
lymphoid, plasmatic and multinuclear gigantic patterns of Langhans, located
mostly along the periphery. The evolution of granulomatosic process with
berylliosis is characterized by formation of fine sclerotic nodules, which form
large granulomatosic nodules after merging.

Clinics. Acute form of the disease develops in the following forms:

o in the form of acute affection of conjunctiva and upper respiratory
tracts; transition into a sever form with lung affection is possible (disease
duration: several days or weeks);

o in the form of “beryllium fever”;

o the most sever case — acute brochobronchiolitis or the so-called
pneumonitis, the progress of which can develop in two phases: in these cases,
the disease starts with symptoms of metal fever, after which a non-symptom
stage starts (4 — 6 days), and after that, bronchobronchiolitis takes place.

Patients often complain to have pain in the chest as well as very strong
coughing (dry or with heavy expectoration of mucus, often with a mix of blood,
asphyxia, committing and clear cyanosis. Tachycardia and hypotensia are well
observed as well. Lungs are emphyzematosic; dry and sometimes bubbling rales
can be heard. Liver is often bigger in size, and painful. The temperature is
increased up to 38 to 39 °C. In the blood there are neutrophilic leukocytosis with
stab changes, ESR is increased. In urine, beryllium is found. The progress is
wavelike with periods of worsening, long — up to 2 — 3 months. There are
possible relapses in case of returning back to work, as well as beyond contact
with beryllium under the impact of intercurrent diseases or without any obvious
reason. Radiologically, it is possible to find indications of confluent pneumonia
large in size, which covers one or portions of lung at a time and develops with
acute reaction of lung roots. With the second version of this affection, together
with diffusive decrease of transparency of lung, on the bigger or smaller portion
of lungs there are small nuclear shadows from 1 to 2 mm in diameter. Lung
pattern is changed on a large scale or diffusive, unclear and of small porous
character. Roots are widened and non-differentiated. The described pattern stays
in place for 2 — 6 — 8 weeks. Scars can stay forever,
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Chronic berylliosis. It develops gradually. At first there are asthenic
complaints: weakness, increased fatiguability, then breath catching during walks
and later in rest as well, fit-like coughing, pain in chest. Some patients lose
weight fast: within a short period of time patients lose from 10 to 20 kilos. At
fast progressing transition, the body temperature can increase up to 39 — 40 °C
with chill, grave general feeling and explicit asphyxia. Cyanosis becomes much
clearer now, which gets diffusive character with time. Lymphadenopatia is
observed.

During pulmonary percussion, box sound can be heard, which proves the
presence of emphysema, restriction in the movements of lung end though union
process in pleural cavity. In lower parts of lungs, there are small bubbling rales,
rarely, they are dry and scattered; pleura friction noise is observed also.

During the research of functions of the external breathing, hypoxemia can
be heard, the degree of which grows in parallel tot the severity of the case. The
most characteristic is the change of diffusion ability of lungs, connected with
clinical infiltration of interalveolar septums and development of alverolar and
cailar block. Deficit of saturation of the arterial blood with oxygen, increase of
the content of reduced hemoglobine are caused by early development of
cyanosis.

In case of further development of the disease, lung hypertensia takes place
with further development of cor pulmonale: tachycardia takes place, right
sections of hears increase, myocardium tonic reduces. ECG shows tall wave P in
II and III standard ducts, relative increase of Py; wave.

Granulomatosis process can be determined in parenchimatoous organs —
liver, spleen, as well as in lymphatic nodules. Often, increase and pain in liver is
observed with disorder of its functioning as well as spleen expansion.

In the blood, increase of erythrocytes is observed, as well as increase of
the level of total protein of blood serum, mostly due to
hypergammaglobulinemai (20 — 30 g/l), as well as increase of IgC, in case of
acute disease — IgA.

The listed above clinic indications are characterized by the acute
berylliosis, in the period of remission, the disease does not have many
syndromes. Depending on the character of radiological changes in lungs, there
are two forms: interstitial and granulomatous; depending on the explicitness of
the latter — stages are I,II and III.

The interstitial form is characterized by diffusive changes of lung pattern,
clinically it s more non-malignant and as a rule it is restricted by stage I. The
grave form 1s granulomatous, which is characterized by the presence of fine or
large nuclear shadows (granulomas), widening of roots due to hyperplasia of
lymphatic nodules, early development of pulmonary and cardiac insufficiency in
the result of alverolar-capilar block, which causes the violation of oxygen
diffusion.
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The disease in Stage [ is characterized by relative diffusion increase and
deformation of lung pattern. The increase of radiological photograph enables to
find spot shadows opf granulomas.

Patients with Stage Il have marked deformation of lung pattern, numerous
fine spotted shadows of nodules. Changes are located mostly in mean and lower
portions.

In Stage I11, further increase of the number and sizes of nodules, diffusion
fibrosis, as well as emphysematous changes are observed.

Berylliosis often develops after a short period of work in contact with
beryllium or after many years of the termination of contact with it.

Berylliosis can be observed among those, who are not in contact with
beryllium, but live not far from beryllium production, and sometimes even at a
bigger distance from it. Thus, to develop a sever form of the disease; sometimes
it is enough to have a short-term contact with beryllium under conditions of its
small concentrations.

Skin manifestations appear at direct action of berillium action, its vapors
and aerosols. There are dermatitis with such types as contact and allergic; on the
place of former microtrauma, there can be ulcers, which gradually heal. In case
of permeation of undissolved compounds of beryllium into the skin, underskin
granulomas appear, also fistulas are possible; sometimes it can develop for a
long time (for months). Bone affection with thickening of periostis of ribs and
long cortical bones

Diagnostics of berylliosis is based on the contact with beryllium, as well
as characteristic clinic and radiological pattern, disproteinemia; beryllium can be
found in bioenvironmental (urine); magnesium content in blood plasma is
reduced, and its increased excretion with urine.

Significant diagnostic criterium, especially with granulomatous form, is
positive allergic skin sampling with beryllium. Compress of 0.25 — 0.5 % water
solution of BeCl, is put onto a healthy patch of shoulder skin. At positive result,
scattered follicular papules appear in 8-12-20-24 hours, sometimes there are
erythema or swelling (they stay from 5 to 12 days and then pigmentation is left).

Differential diagnostics of berylliosis (chronic form) is a very serious
problem, as its clinic — radiological form has many similar moments. First of all,
it concerns sarcoidosis, miliary tuberculosis, syndrome of Haman — Rich,
silicosis and other pneumoconiosis.

In spire the fact that berylliosis is referred to metalconiosis, in the action
of beryllium there are moments, which are not chatracteristics to the impact of
other types of dust. It proves to be more like poison with allergic action mostly
affection respiratory organs. It is considered that silicosis is a chronic disease,
referred to real occupational nosologies, then the development of berylliosisis
possible among people, who do not have direct contact with beryllium, and the
severity of intoxication is often unadequate to the amount of poison, which
permeated into the organism.
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Sever cases of diseases (often lethal) can be among people, who lived not
far from beryllium production (1 to 2 km away). Some cases have been
described when the disease developed after a short-term contact with beryllium
(20 min contact). The beginning of chronic berylliosis differs from silicosis.
Patients lose weight fast, they become weak, fatigued, often do not stand any
medicinal drugs, antibiotics in particular. When conduction pulmonary
percussion, box sound can be heard. With auscultative methods, scattered dry
and fine moist rale can be heard; physical pattern is more vivid, usually a patient
has well marked asphyxia. A patient can also have fever. Good results can be
observed after glucocorticosteroid therapy. In contrast to other pneumoconiosis,
berylliosis can affect not only respiratory organs with various clinical
manifestation, but also skin, and lymphatic apparatus; it can produce marked
hepatolienal syndrome, and affect joints, what differ it much from silicosis and
brings closer to sarcoidosis. There is also such a definition that berylliosis is
sarcoidosis with known etiology, though its progress is milder.

Indications of berylliosis can appear in about several months, and
sometimes in many years (15 and more) after the termination of any contact
with beryllium. That is why it is always necessary to remember about the
possibility of berylliosis development under conditions of unclear diagnosis, as
well as well remember about the existence of acute berylliosis, where syndromes
of rhinitis, pharyngitis, tracheitis can develop, as well as the development of
bronchiolitis, and toxic pneumonia can be observed which develop for a long
period of time and in severe forms with its episodes and relapses. Acute form
can remind the syndrome of Haman — Rich.

To make a final decision as to the diagnostics of berylliosis can be done
with the help of skin sampling of Curtis with the solution of sulfate or beryllium
nitrate.

When conducting differential diagnosis of berylliosis with sarcoidosis, it
1s necessary to remember that for the latter, it is characteristic to have simple
progressing, absence of alveolar-capillary block, large polymorphism of clinical
manifestations (affection of skin, lymphatic nodules, locomotor apparatus, eyes,
nervous system, heart, liver, and kidneys). Positive reaction of Quame is also
very important.

As to differentiating berylliosis with the syndrome of Haman-Rich, it is
necessary to take into consideration the presence of contact with beryllium,
positive skin sampling, as well as results of puncture biopsy of lungs.

Exception of the diagnosis of tuberculosis is based on absence of clear
symptoms of tuberculosis intoxication, negative tuberculosis testing (based on
the positive Curtis testing) as well as on the results of specific test-therapy.

Numerous research of mucus to have atypical cells, results on
broncioscopic research, conduct of transbronchial puncture of lung tissue,
definition of the state of function of external breathing permit exclude a possible
diagnosis of miliary tuberculosis.
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Treatment. Treatment measures for patients with berylliosis differ much
from the therapy of other types of pneumoconiosis. With acute forms of the
disease, it is important to terminate any contacts with beryllium compounds. If
upper respiratory tracts are affected, it is necessary to use inhalations: warm
alkaline or oil ones with menthol. With acute bronciolitis and pneumonia,
treatment should be complex and include drugs, which are directed at the
treatment of pulmonary and cardio-vascular insufficiency (oxygen and cardiac
glycosides), anti-infection means (antibiotics and sulfonamides), as well as
desensitizing drugs (Dimedrol and Suprastin). In grave cases, it is necessary to
use dexamethasone and prednisolone.

Autoaggressive character of changes with chronic berylliosis is the basis
to use glucocorticoid drugs. When choosing the treatment scheme for patients
with berylliosis, it is necessary to consider their age, concomitant diseases, as
well as the disease stage. Usually, the treatment is conducted in courses, 30 to
50 days each, with 30 to 40 mg of prednisolone to start with. The dosage
reduction should be done gradually. It is necessary to remember about the
possibility of complications due to glucocorticoid therapy (metabolism disorder,
worsening of diseases of alimentary canal, increase of arterial blood pressure,
and reduction of resistance to infections.

Verification of the ability to work. Considering the quickness and fast
development of berylliosis already within first days and weeks of work, as well
as ability to relapses, severity of development and complications, relapsing
character of skin affections and tendency to development of pulmonary
pathology among these people, and with chronic or marked acute poisoning, it is
necessary to restrict person from working in the conditions with beryllium and
its compounds, and to provide full-time rational job.

Contraindications to continue work with beryllium can become positive
skin sampling. With full-time work, all patients with marked form of berylliosis
are assigned to visit doctor-expert commission (full restriction of work), as well
as with mild forms — those who need to be re-qualified. Issues temporary
termination of contact with berylliumcan be raised in case of isolated affection
of eyes (conjunctivitis) or light affection of upper respiratory tracts.

Preventive measures. Among the measures to prevent intoxication with
beryllium, it is necessary to do the following:

o to utilize protective measures and first of all to use uniform with its
further treatment;

o to utilize technical devices and equipment which would reduce the
risk of beryllium impact of the worker;

o to utilize effective general ventilation;

o to conduct preliminary and periodical medical examination of
workers.
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Pneumoconioses Caused by Mixed Dust

Pneumoconioses of this type develop in case of combined action of
various types of dust. Clinic and radiological manifestations within this group
are various, what depends on the composition and physical and medical
properties of the dust, especially from the mixture of free silicon dioxide.

Peumoconiosis, caused by the action of mixed dust, which large amount
of free silicon dioxide, are well spread and are close to silicosis on their
manifestations. It can be met among workers of coalmines, iron ores, as well as
ceramic and china — faience industry. Depending on the character of the mixture,
the following forms are distinguished: anthracosilicosis, sidersilicosis, and
silicosilicatosis.

Among pneumoconioses from the action of mixed dust with insignificant
mixture of silicon dioxide, there are pneumoconiosis of electric welders, gas
welders, and grinders, when radiological dust of metal depositing takes place.

Pneumoconiosis of grinders. This pneumoconiosis can be met in 7 — 14
% of cases among workers of metalworking industry among those, who work on
grinding — and — polishing operations. It appears in the term from 15 to 30 years
from the start of working on the profession, connected with dust impact. The
disease usually progress gradually, and very rarely it get to stage II.

Clinics. The clinical pattern is characterized by symptoms of bronchitis
and emphysema of lungs. Patients complain to have dyspnea, coughing, and
pain in the chest. In contrast to the silicosis, coughing is observed more often
with pneumoconiosis of grinders. Often, this is coughing with expectoration. At
objective examination, as a rule, lung emphysema is observed (primary
moderately expressed) and more often than with silicosis, dry and sometimes
bubbling rales can be heard.

Thus, pneumoconiosis of grinders is more often manifested with
bronchitis (and perhaps in some cases it goes before pneumoconiosis or
accompanies it). Workers on damp grinding often have the diagnosis of
inflammatory disease of respiratory tracts, caused by inhaling small drops of
liquid, used when grinding (petroleum oils and their emulsions, alkaline
solutions, kerosene, etc). But the dust concentration with damp grinding is
smaller, thus pneumoconiosis develops more rarely.

Radiological and morphological pattern among patients with
pneumoconiosis is characterized by diffusive interstitial fibrosis with main
localization in lower and mean zones of lugs. Fine nodular forms of fibrosis can
be met much more rarely.

Pneumoconiosis of grinders can be rarely complicated with tuberculosis
(3.1 %) and generally it is characterized by non-malignancy of the progress.
Forecast of this pneumoconiosis is mostly connected with bronchitis
development, how marked emphysema of lungs is and the complications of a
non-specific infection.
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Pneumoconiosis of electric welders. Prolonged inhaling of multi-
component of electric welding aerosol can condition the development of
pneumoconiosis, which refers to pneumoconiosis from inhaling mixed dust with
insignificant among of free silicon dioxide and iron and has some clinical and
radiological peculiarities.

Pathologic and anatomic pattern. For pneumoconiosis of electric
welders, a morphological substrate is interstitial fibrosis with relatively small
accumulation of dust. In lungs, sclerosis is present with dust depositing, and
thickening of alveolar septums; in lymphatic glands — dust, and development of
conjunctive tissue, which in contrast to silicosis, does not cover the total
territory of a lymphatic nodule. It is not characteristic for it to have nodules like
with silicosis.

Clinics. The disease appears after a long period of work as an electric
welder (in average 15 — 16 years). When working in closed premises,
pneumoconiosis can develop within shorter period of time (up to 5 years). On
early stages of the disease in most cases, complaints are absent or unclear (some
dyspnea after physical activity and rare dry rale). The results of physical
examination are rather insignificant too. General state is rather satisfactory as a
rule; cyanosis is not cleat; chest form is not changed. In some cases, there is
percussion sound with moderate box sounds in lower lateral portions of the
chest. Some dry rales are non-permanent. When doing physical examination, the
majority of ventilation indications are not changed: in some cases there is some
increase of the amount of residual air in compliance with moderate emphysema
of lungs.

On the radiological pattern of lungs. the primary period of the disease
shows diffusive intensification and deformation of lung pattern. Then, there is
spread porous looping, more marked in mean and lower portions of lung fields.
On the background there are round formations, which differ by fine sizes, sharp
outline and increased intensity of shadows. Absence of the tendency to merge
these shadow formations is characteristic. as can be observed with nodular form
of silicosis, mostly clusters of radiologically contrasted dust, which contains
iron, and in a less amount, it is conditioned by finely popular shadows, and by
the development of conjunctive tissue. Dynamic observations prove non-
malignant progress of pneumoconiosis of electric welders. As a rule, progressing
of the disease to stage III is not observed.

Complication of pneumoconiosis with pulmonary tuberculosis can be met
much more seldom, than with silicosis and mostly nuclear forms of tuberculosis
are observed. In some cases there is regressing development of the process,
connected with graduate emptying of lungs from radiologically contrast dust.
Combination of pneumoconiosis of electric welders with chronic bronchitis
worsens significantly the disease development. In such cases, clinical pattern of
the disease depends on the activity of non-specific infection, as well as clear
obstruction of bronchi and lung emphysema.
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Treatment. Patients with stage I of pneumoconiosis, especially if it is not
complicated, does not need specific treatment. They are recommended to have
general means of to increase the resistance of the body to the infection, balanced
meal, physical exercises, as well as keeping to a work/leisure regime. In case of
complication of pneumoconiosis with bronchitis, lung insufficiency, and
possible bronchial asthma, a corresponding treatment is carried out.

Verification of the ability to work. Electric welders with
pneumoconiosis of stage I with the absence of clinical symptoms can continue
working under attentive observation of doctors, but it is necessary to restrict
their work in narrow restricted premises. At stage II of pneumoconiosis, in case
of its combination with chronic bronchitis, emphysema or tuberculosis, the work
as an electric welder is contra-indicated.

Preventive measures. Prevention of pneumoconiosis of electric welders
is provided by the improvement of technological process (replacing arc welding
with contact one and utilization of special welding machines); provision of
effective ventilation; utilization of means of individual protection of respiratory
tracts and eyes; as well as medical examination of workers.

Pneumoconiosis Caused by Organic Dust

Occupational diseases of lungs, conditioned by the impact of organic dust,
can be referred to pneumoconiosis conditionally, as not all of them progress
with the development of diffusive pneumofibrosis. Thus, with biocenosis, which
is caused by the action of dust of herbal fibers (cotton, flax and hemp), there are
mostly functional disorders of bronchial permeability, sometimes joined with
bronchiatic syndrome.

In the result of dust action of grain, flour, tobacco and some types of
plastics, there can be changes in lungs with moderate diffusive fibrosis,
accompanied by general or allergic reaction.

Biosinosis is an occupational disease among people, who were under the
impact of organic fibrous materials for a long time (cotton, flax and hemp).

The main hazard at ginneries and cotton-spinning factories, as well as flax
mills is the dust of complex composition, which contains organic and mineral
fractions.

With preparatory operation on treating and processing cotton, flax and
other fibrous materials, especially when processing coarse low quality raw
materials, the dust can contain 20 % and more of free silicon dioxide at the
expense of ground contamination. Such dust is silicon hazardous. However, at
the majority of textile mills, dust includes, as a rule, only matters of organic
origin. It can be contaminated with bacteria and fungi (mostly mold). The
permitted concentration for dust of herbal and animal origin (grain, cotton, wool,
down, etc) with a mixtures of silicon dioxide is as follows: a) over 10 % - 2
mg/m’; b) from 2 to 10 % - 4 mg/m’; and c) less than 2 % - 6 mg/m’.
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Pathogenesis. In the basis of clinical pattern of biocenosis, there are
disorders of bronchial permeability, which obviously have double origin. On the
one hand, they are the results in direct action of agents, which narrow bronchi.
These agents are contained in the dust of flax and cotton. Besides, under
prolonged impact of organic dust, another mechanism turns on: in bronchial
wall, matters are deposited, which are withdrawn during the next contact with
dust, and also create bronchial and obstructive, but slower action. Subjectively,
this is accepted as breathing obstruction, feeling of pressure and pain in the
chest. Specific role in forming biocenosis is played by matters of protein origin,
which are capable to sensibilize the body of workers: histamine, etc, contained
in organic dust, as well as fungi and bacteria, which contaminate it.

Clinic. Biocenosis symptoms, which appear in several years under work
conditions of high concentration of dust, are very characteristics. Patients
complain that they feel squeezing, pressure and pain in chest, obstructed
breathing, and dyspnea at physical pressure, dray rales and weakness. At first
the mentioned disorders appear only when renewing work after a break
(“Monday symptom”). With time, they do not stop during workdays too, and
then can become permanent. In the basis of subjective symptoms of biocenosis
was the peculiar dynamics of disorders of bronchial permeability; it is mostly
expressive on those days when after a break, contact with industrial dust takes
place again. Repeating themselves, these disorders cause the development of
cardiac pathology of bronchi and pulmonary apparatus and cardiopulmonary
decompensation, combine with other diseases.

Biocenosis progress is divided into the following stages:

Stage I. When renewing work after a break, complicated breathing,
squeezing in chest, coughing and weakness are observed. In the majority of
patients, auscultative symptoms are absent; sometimes there are physical
indications of initial emphysema and bronchitis.

Stage II. Dyspnea and coughing become more expressive and take place
during work, but Mondays are still “one of the hardest days”. Expectoration,
either mucous or pus-mucous, appears. Dyspnea can be significant, sometimes
becoming characteristic asthmatic fits. As a rule, there are clinical and
radiological indications of bronchitis and emphysema of obstructive and
restrictive type.

Stage I1I. Light gaps disappear; subjective disorders take place throughout
the whole week, beyond work place as well. Objective symptoms include
chronic bronchitis, lung emphysema, and sometimes bronchial asthma.
Ventilation disorders take place; pulmonary-vascular decompensation is
observed. Radiologically, indications of emphysema, Carnification of lung roots
and intensification of lung pattern are observed.

There are a number of changes in the organism besides respiratory
system, like arterial hypertensia, dyspeptic phenomena, scent depression (among
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workers of flax mills), atrophic rhinitis, laryngitis and dermatitis. Skin tests with
the extract of production dust are positive.

Treatment. It is done in compliance with the general principles of
pneumoconiosis treatment. In case of complication of biocenosis with
inflammatory process, antibiotics are prescribed; and with the development of
cor pulmonale — cardiac glycosides and diuretic are prescribed.

Preventive measures. Measures to prevent biocenosis development are
similar to those, which are carried out to prevent silicosis.

DUST BRONCHITIS
Dust bronchitis is one of the occupational diseases, caused by prolonged
impact of production dust. It is characterized by diffusive inflammation of
bronchi and is an initially chronic diffusive endobronchitis.
As a nosological form, dust bronchitis was enlisted in the list of
occupational diseases in 1970.
Under modern conditions, dust bronchitis develop rather slowly, in 8 to 10

years of work under dust impact, and can be met in various industries in Ukraine

(table 4).
Table 4
List of industries, potentially hazard for the development of dust bronchitis
(Yu.Kundiev and O.Krasnyuk)

Other Possible Forms of Dust

Production, Occupation

Factors, which cause bronchitis

face factories, tunnellers,
drivers of coal coal-plough
machines)

coal; irritating gases
(methane); hot microclimate
and high humidity

development Pathology
1 2 3
Coal industry (workers of Dust, containing quartz and | Pneumoconiosis

Mining industry (borers,
tunnellers and shot-firer)

Dust, containing quartz

Pneumoconiosis, bronchial
asthma

Machine engineering
industry

foundry (founders, cutters
and formers)

Dust, containing free silicon
dioxide, metal aerosol,
irritating gases (sulfuric
anhydride); hot
microclimate; and
temperature difference

Pneumoconiosis

welding production
(electric and oxy-acetylene
welding, cutter

Aerosols of metals, gases
(nitrogen oxide and
anhydrous hydrogen
fluoride)

Pneumoconiosis, bronchial
asthma, exogenic allergic
alveolitis

Construction materials and
construct industry (concrete
mixers, borers and shot-
firers)

Abrasive dust, metal dust

Pneumoconiosis, bronchial
asthma

Textile industry and

Dust with free and bound

Biocenosis, bronchial
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preliminary processing of
fibrous technical cultures
(operators of hackling
machines and units, raw
material sorters)

silicon dioxide

asthma

Plant growing (tractor and
combine drivers)

Fibrous herbal dust, fungi
and bacteria insemination

Pneumoconiosis, bronchial
asthma

Cattle breeding (operators of
poultry farms and animal
farms)

Ground, plant gases, mineral
fertilizers, and pesticides.

Bronchial asthma, exogenic
allergic alveolitis

Feed production (operators
and shift men)

Dust of herbal origin,
biologically active matters
(microelelents), fungi and
bacterial insemination

Bronchial asthma, exogenic
allergic alveolitis

Bakery (elevator operators,
millers and bakers)

Grain and flour dust, fungi
insemination

Bronchial asthma, exogenic
allergic alveolitis

Tobacco production (sorters

Tobacco dust

Bronchial asthma

of leaf tobacco, operators of
cigar and cigarette
machines)

Etiology. The development of dust bronchitis depends in prolonged
inhaling of much dispersed dust with small amount of quartz or even without it
(cement, herbal, or wooden dust).

The appearance of disease is influenced by the presence of unfavorable
conditions of production components: work conditions (microclimate, heavy
work, or noise); a number of unprofessional factors (sex, age, smoking, infection
in the past, or diseases of upper respiratory tracts).

Pathogenesis. In case of action of dust onto the body, disorder of some
systems of protection of bronchi-pulmonary apparatus is observed, like
mucociliary transportation, local immunity, and surfactant system. There are
disorders of evacuation of dust portions and secretion function of bronchi on the
background of structural changes of ciliary epithelia.

Dust bronchitis is characterized by atrophic and sclerotic changes in all
the structures of bronchial tree, which form on the initial basis of the disease
already, also by changes of bronchi motor activity, and hypersecretion.

In the pathogenesis of the disease, bronchospasm is very important. It
appears in the result of reflector reaction of bronchial muscles onto dust particles
or sensitization to allergens, contained in the industrial aerosol (chromium,
manganese, nickel, phenol-formaldehyde resins, etc). Pathogenic microflora of
respiratory tracts influences the development of the inflammatory process in
bronchi and allergization of the patient.

At this disease, decrease of cell and humoral immunity decreases also, and
significant meaning is also possessed by some genetic factors, in particular
deficit of B;-inhibitor of the protease.
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Pathologic and anatomic pattern. At dust bronchitis, bronchi, bronchial
tubes and alveoli are affected. The action of dust first causes relevant reaction
from the side of mucous tunic in the form of bronchi hypersection. Number of
goblet cells increases. Reological properties of mucus change, its viscosity are
increased. Then cells of ciliary epithelia die, basal membrane, infiltration with
lymphoid cells starts. This period is clinically determined as endobronchitis, or
dust catarrh.

With time, endobronchitis transits into panbronchitis, and then into
peribronchitis. Centers of infections in perobroncial cell are accompanied by
perineal sclerosis and transition of inflammatory changes into parenchyma of
lungs. This phase of reamed inflammation, which is along formation of various
grades of sclerosis expression and obliteration of fine bronchi transits into the
third stage — reconstruction.

Thus, evolution of chronic bronchitis can be presented by consecutive
pattern of hyperthrophic changes of bronchi with atrophic ones with further
development of catarrhal mural deforming bronchitis. Spreading of
inflammatory changes in distal sections of bronchial tree is accompanied by the
violation of production of surface active matter — surfactant, which causes the
development of bronchospasm and assists the appearance of sever complication
— obstructive emphysema of lungs.

Clinics. Modern classification of dust bronchitis envisages the evaluation
of the stage, period (phase) of the disease, as well as presence of complications.
There are three stages of dust bronchitis:

Stage [I: irritation is weakly marked bronchitis. After many years of work
in contact with industrial dust, there is dry rales with some mucus appears.
Gradually with years, it becomes stronger; dyspnea appears, as well as general
worsening of health state. Worsening of the disease is rare and does not last
long.

During objective examination of the patient, there is clear pulmonary
sound with box hint, mostly ion lower portions of the chest. According to
auscultative examination, breathing is coarse, dry and, sometimes, bubbling
rales can be heard. No significant radiological changes are observed. Pulmonary
insufficiency is absent, and within the period of acuteness corresponds to 0-1
degree. Changes in periphery blood are absent.

Bronchitis at this stage has clear phases: relapses or exacerbation. Under
conditions of timely treatment and normalization of work conditions and the life
method, this process is rarely reverse.

Stage II: inflammatory. Clinic manifestations of dust bronchitis in this
stage of the disease are conditioned by a variant of bronchitis progress:
obstructive, asthmatic, and inflammatory, which mostly depends on etiological
factor. Thus, under the action of mostly quartz dust, as a rule obstructive
bronchitis with lightly marked inflammation develops with fast developing
emphysema of lung with obstructive genesis. Miners, electric welders, workers
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who are in contact with organic dust; mostly asthmatic variant of dust bronchitis
develop. Presence of toxic components (metal oxide, formaldehyde, or sulphuric
compounds) assists the development of bronchitis with manifestation of
infectious process in bronchi, which reminds chronic toxic bronchi with the
development of bronhcoectases and pneumosclerosis. In such cases, frequent
exacerbations are observed, with secretion of mucopurulent or purulent sputum,
as well as corresponding changes of indications of clinical and biochemical
blood analysis.

After the radiological examination, slow intensification of lung pattern,
which at the period of exacerbation becomes more marked. Pulmonary
decompensation of I or II degree. Initial symptoms of cor pulmonale can be
observed. Exacerbations are longer (2 to 3 weeks), and their frequency is up to
three times a year.

Thus, bronchitis of II degree enables to determine one variant of progress
or another, as a rule, it is complicated bronchitis, which is not reverse in full, in
spite of rather intensive treatment.

Stage Il — deep bronchitis. Clinical manifestations in this stage are
characterized by stable coughing with mucus, dyspnea in rest and pain in chest.
During the examination, it is observed that patients are cyanotic, and have
hydropic face. Percussion examination shows box sound above lungs, and after
auscultative examination — big number of scattered dry and bubbling mixed
crepitations can be heard.

Radiological changes of II degree are characterized by marked
intensification and deformation of lung pattern (as an indication of dust impact),
as well as indications of emphysema. Pulmonary decompensation and cor
pulmonale are well marked. Exacerbations are frequent and relapses are rather
short, and sometimes are even absent.

Thus, dust bronchitis in this stage is a complicated bronchitis with rather
grave progress, for which it is characteristic to combine several syndromes
(inflammatory and obstructive or inflammatory and emphysema). The most
frequent and grave complication is formation of cor pulmonale with the
development of cardiopulmonary decompensation, which leads to the loss of
work ability by the patient.

Depending on clinical peculiarities of the disease, there are the following
forms of dust bronchitis: emphysematous, bronchospasmodic and inflammatory
forms of dust bronchitis.

Emphysematous form is characterized by dyspnea of various degrees,
coughing with insignificant mucus, which expectorates hard. Objectively,
indications of emphysema, coarse breathing and dry crepitations.
Radiologically, it is possible to determine increased transparence of lung fields,
restriction of movement and low condition of domes of the diaphragm, as well
as increase of bronchial vascular pattern. The function of external breathing is
changed after the restrictive type within I-II degrees. On the side of cardio-
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vascular system, presence of cor pulmonale in the stage of compensation, and
more seldom — with the insufficiency of blood circulation of I-II degree are
possible.

Stage II of bronchitis is particularly marked. Patients complain to have

dyspnea in rest, discharge of small among of mostly phlegm. Objectively,
acrocyanosis and emphysematous form of chest are found, as well as lower
portions of lungs is lowered. There are symptoms of cor pulmonale with
insufficient blood circulation of II and III stages with obstructive restrictive
type. In the peripheral blood, there might be inflammatory changes.
In case of overbalance of asthmoid syndrome, in stage I of bronchitis, some
breathing obstruction is observed, which appears periodically during the contact
with the dust factor and changes of weather conditions. Physical changes are
insignificant in this case: during percussion examination, lung sound can be
heard with some dry crepitations, in particular during forced breathing when the
patient is in horizontal position. In the peripheral blood, eosinophile is found. As
to the functions of external breathing there can be I* degree disorders of
obstructive type. During stage 11— periodical fits of dyspnea, as well as asphyxia
increase. Over the lungs, there is box sound in basal portions, as well as coarse
breathing, exhaling is prolonged, and crepitations are dry and whistling. In the
blood, eosinophile is increased, and in the prhlegm, there are elements,
characteristic for bronchial asthma. As to the cardio-vascular system, there are
indications of cor pulmonale in the stage of compensation or with insufficient
blood circulation of I" degree; the function of external respiration — the
reduction of within I-II degrees of obstructive type. Clinical pattern of stage 11
reminds the secondary bronchial asthma. Present frequent fits of asphyxia, and
dyspnea in rest, coughing, expectoration is difficult to come out. There is
emphysema of lungs, big number of dry crepitations. In the blood and phlegm
testing — sings of allergic component. Cor pulmonale with insufficient blood
circulation diagnosis is often to be made.

In case of overbalancing of inflammatory process in bronchi — clinical
pattern of bronchi reminds common infectious bronchitis. Characteristic
indications of the version are coughing with phlegm. At the initial stage, the
latter has mucous, then mucopurulent and purulent character, increased
temperature, fatiguability and increased hyperhidrosis. In lungs on the
background of box shade of percussion sound, there are dry, and further
crepitations. There might be areas of muted percussion sound. In the periphery
blood, there is neutrophyl leukocytosis and ESR increase. Function of external
respiration is decreased.

Diagnostics. Diagnostics of dust bronchitis is carried out in two stages: at
first, it 1s envisaged to make a diagnosis of the chronic bronchitis as nosological
form and definition of the degree if its severity, then dust etiology of bronchitis
and thus occupational category of the disease.
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The first stage of the diagnostic process is based n the record of clinical
manifestations of the disease (anamnestic data, patient’s complaints, results on
physical  examination) and auxiliary methods of research (functional,
radiological and endoscopic ones).

When deciding on referring chronic bronchitis to an occupational disease, it

is necessary to follow the following criteria:

1. Presence of sufficient stage of work under conditions of dust action (7 to
10 years and more). Work period under dust conditions should be
supported by a corresponding written in a work record book of the
patient.

2. Unfavorable conditions of work, supported by sanitary and hygienic
characteristic (presence of dust on a work place with mentioning its
concentration and composition), irritating gases, unfavorable
microclimatic factors — changes of temperature, humidity and hard
physical work).

3. Peculiarities of the development of chronic bronchitis — beginning and
character of the disease development, presence of carried disease,
especially pneumonia, described and proved by the extract from the out-
patient record book of the patient.

Dust etiology of bronchitis is rather easily stated in the case when there is
explicit development of the disease of bronchial and pulmonary system under
conditions of the dust factor. Anamnesis indications of frequent diseases of
bronchial and pulmonary system and much smoking can make the process of
stating the professional character of the disease more complicated. But it is
necessary to remember that in case of long work period, connected with the
action of the production dust, in spite of the previous acute infections of
respiratory breathing, it is difficult to exclude the impact of dust onto the
development of chronic bronchitis. In case when a worker, whose past has an
indication of acute bronchitis and pneumonia, but at the time of getting a job,
which deals with dust factor, he/she was considered as healthy (what is indicated
by a corresponding record), then was considered healthy and only in some time,
he/she got chronic bronchitis, then this disease should be considered
occupational as well.

When chronic bronchitis is a direct outcome of acute infection disease of
respiratory organs, the issue on the connection of chronic bronchitis with the
work conditions is solved individually first of all, with the consideration of work
conditions and work period of the patient. Very often it is necessary to exclude
unfavorable impact of production factors onto the development of the disease,
which will enable to say about a joint genesis of hazard factors, first of all, dust
and infections. In this case, they say about chronic bronchitis of the joint genesis
(dust infection).

Based on complaints of the patient, changes, found during clinical
examination, as well as presence of data from the listed above official
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documents, and differential approach diagnosis of dust bronchitis can be made.
In compliance with the traditional clinical classification of dust bronchitis in
making the diagnosis after nosologic form of “dust bronchitis” in compliance
with the stage (I, II and III) show clinical syndrome, which prevails in the
clinical pattern (inflammatory, asthmatic, and lung emphysema) and its
explicitness, as well as the degree of luminary and heart decompensation (table

5).
Table 5
Classification of dust bronchitis
Disease Clinical syndromes Functional disorders
stages Asthmatic Inflammatory Lung emphysema | Pulmonary Cardiac decompen-
decompen- sation, phase
sation,
degree
Exacerbation Initial
Unclearly . . .
I . frequency manifestation I Compensations
manifested
(frequent, rare) (degree I)
. Moderatel
Moderately Bronchio- odg ately .
II . manifested II Subcompensations
manifested extases
(degree I1)
. Periphocal Manifested .
III Manifested phoce 11T Decompensations
pneumonia (degree I1I)

To clarify the degree of lung decompensation by following the traditions
of deviation of indications of external respiration from the norm (Table 6).

Table 6
Limits of norms and gradation of deprivation of indications of external respiration from
the norm (M.M.Kanayev)
Indicator Norm Conditional Derivation

norm moderate significant acute
GEL, % > 90 90-85 84-70 69-50 <50
Proper MVL, % > 85 85-75 74-55 54-35 <35
Proper OFV, % > 85 85-75 74-55 54-35 <35
Proper OFV,/ GEL > 70 70-65 64-55 54-40 <40
<28 28-30 31-33 34-40 > 40
MVL/GEL > 22 22-20 19-16 15-10 <10
ZEL, % <100 110-115 118-125 126-140 > 140
o > 90 90-85 84-75 74-60 <60
Proper ZOL, % <125 | 125-140 141-175 176-225 > 225

Proper ZOL/ ZEL, % +5 (+5)— (+8) | (+9)— (+15) | (+16)— (+25) | >(+25)

Note: GEL — lung vital capacity, MVL — maximal ventilation of lungs, OFV; — volume
of forced echalation per second; OFV1/GEL — Tiffano testing;, ZEL — total capacity of
lungs, and ZOL — residual capacity of lungs

When diagnosing dust bronchitis, it is necessary to determine the process

activity. Dust bronchitis develops with periodic exacerbations, with which its
progressing is connected, but these exacerbations do not manifest with clear
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indications usually, what shows the activity of pathological process. Such
generally accepted indicators f the activity of the inflammatory process, as body
temperature, ESR, number of leukocytes, leukocytic blood formula, biochemical
indicators (C-reactive protein, sialic acids, sulfur-mucoid, as well as
haptoglobin), and during acute condition of bronchitis, they can be very unclear.
That is why during the period of exacerbation, it is necessary to pay particular
attention to the changes of clinical manifestation of the sick, reduction of their
ability to work, sign of brocnhospasms, weakness, increased hidrosis, increased
coughing, signs of bronchospasms, and appearing of mucopurulent sputum show
the exacerbation of dust bronchitis.

With dust bronchitis, there is not always an opportunity to consider the
dynamics of the process in two opposite phases — exacerbation and remission.
Often after massive course of treatment in hospital, patients are released with
some indications of delayed exacerbation. This condition should be considered
as the stage of fading exacerbation, which envisages corresponding
recommendations regarding the following outpatient treatment and regime.
Sometimes, patients have clear clinical exacerbations, however some objective
sings of bronchitis are increased (a threat of exacerbation). Corresponding job,
and out-patient treatment) can prevent the appearance of exacerbations and loss
of ability to work.

Thus, diagnostics of dust bronchitis is based on thorough recording of
results of clinical and assisting research, career data and data on labor
conditions.

Treatment. Tactics of treatment of dust bronchitis is based on the results
of examination of patients and is conditioned by mostly symptoms, functional
state of the external respiration, blood circulation, nervous and other systems,
presence and explicitness of an allergic component, as well as the state of
immune reaction.

Considering that at dust bronchitis, there is the development of atrophic
processes in mucous tunic of the bronchial tree on the first stages of the disease;
main treatment should be directed at the increase of general reactivity of the
organism, stimulation of general regenerative processes in the mucous tunic of
bronchi, as well as liquidation of bronchospasms.

First of all, it is necessary to tell about the utilization of means, which
stimulate processes of epitelization. Such properties are possessed by methyl-
uracyl, which is given in the dose of 1 g 3-4 times a day after meals. It is also
possible to prescribe 4 % solution of calcium pantothenate, which is given in the
form of 4 % aerosol inhalation — 10 ml every day. The course consists of 10 to
12 inhalations.

Patients, who mostly have bronchospasms, are prescribed
sympathomimetic agents: isadrin and novodrin, which are taken in the form of
aerosols. Of some advantage are medicinal drugs of the same group in small
dosated tanks: asthmopent, alupent, and berotek.
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Optimal dose for inhalation is two inhaling, which are repeated 4 to 5
times a day. When treating patients with dust bronchitis with disorders of
bronchial permeability, aminophylline is widely used — 2.4 % IV solution 10 ml
dose.

When treating patients with dust bronchitis, medicinal drugs are used
which improve phlegm discharge, like althaea root, termopsis herb, and
potassium iodide, as well as means which have mucous solving action, like
mucous solving inhalations and sodium chloride.

Considering the important role of an allergic component in the
development of bronchitis, patients with this pathology are prescribed to use
antihistamine products, like Dimedrol, diazoline, and phencarol.

When treating patients with inflammatory version of dust bronchitis, main
place is occupied by medicinal drug therapy, aimed at liquidation of
inflammatory process and prevention of the process transfer into a chronic form.
Infectious etiology of the given form of the disease is conditioned by utilization
of a corresponding therapy (antibiotics, sulfanilamide, etc) with simultaneous
conduct of measures to increase protective immunity of the body.

The most well spread medicinal drug to treat patients with inflammation,
caused by pneumoconiosis and streptococcus is penicillin. One-time dose is 300
000 — 600 000 OD every 3 to 4 hours, or 2 000 000 — 5 000 000 OD a day.
Medicinal drugs of the group of semisynthetic penicillins, like ampicillin and
oxacillin are widely used (daily dose is up to 4 g, 0.5 g — 4 to 6 times a day, one
or up to three hours before meals).

Out of sulfanamide medicinal drugs, sulfalen and sulfadoetoxia are
prescribed (the first day —up to 2 g, and then 1 g for 8 to 10 days).

As preventive measures against dysbacteriosis, Nystatin is prescribed: 2
000 000 —4 000 000 OD a day.

An important role in treating diseases of lungs are played by
endobronchial sanitations with introduction of necessary medicinal drugs.

Verification of the ability to work. Issues of the verification of the
ability to work for those, who have dust bronchitis, are solved individually, with
the consideration of the severity of the disease, age, work period, occupation of
the sick and work conditions.

The patient with dust bronchitis of stage I can continue working in the
competence of his/her occupation with obligatory dynamic medical
examinations (not less than twice a year).

Patients with bronchitis of stage Il are subject to rational employment,
which is not connected with the influence of dust, irritating matters, and
unfavorable weather factors as well as without significant pressure. The
decrease of qualification at transfer to another job is the basis to send the patient
to the Treatment and technical verification commission to get disablement status
(as a rule, it is group III) due to the occupational disease.
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Patients with stage III of bronchitis due to frequent cases of exacerbation
of inflammatory process and the development of cardiac and pulmonary
decompensation lose the workability completely and often need external help,
what conditions the need for them to get disablement group II or I in the result
of the occupational disease.

Preventive measures. Main preventive measures of bronchitis is the
conduct of technical, sanitary and hygienic measures, aimed at further
improvement of the work environment for workers of dusty professions.

Measures of medical preventive measures, first of all, a quality conduct of
medical examinations, both preventive and periodical, are very important.
Another important preventive measure for dust bronchitis is timely and rather
long treatment of acute inflammatory diseases of respiratory organs, active anti-
smoking campaign.

OCCUPATIONAL BRONCHIAL ASTHMA

Occupational bronchial asthma is the disease, main manifestation of
which include fits of asphyxia, conditioned by bronchospasms, hypersecretion
of bronchial glands, swelling of mucous tonic of bronchi, and which is
etiologically connected with the action onto the bronchial apparatus by the
agents on the workplace of a worker. Thus, occupational bronchial asthma,
which is observed under various production conditions, is etiologically
connected with the impact of occupational factors.

At the meeting of the WHO in Geneva in 1980, bronchial asthma was
listed among other occupational diseases. Whereas it was stressed that the main
criterion to recognize occupational etiology of bronchial asthma is the presence
of connection of its appearance with the work conducted.

Some epidemiological research showed that 2 to 14 % of all the patients
with asthma suffer from professional bronchial asthma. The frequency of
professional bronchial asthma much varies in various occupational groups.
Thus, it is considered that among those farmers who contact with animals and
birds, about 6 % of the people have asthma, and as to those who work in
bakeries — about 10 % have asthma.

Etiology. In the etiology of occupation bronchial asthma, an important
role is played by the following matters: allergic agent of animal (wool, silk, hair,
feather, pieces of epidermis, bees and helminthes) and plant (pollen of herbs,
bushes, trees, flowers, wooden, grain and flour dust, volatile oil, flax and
tobacco) origin; a large number of chemical matters (Ursol, metal compounds —
chromium, nickel, cobalt, manganese; formalin synthetic polymers, dyes, and
pesticides); medicinal drugs (hormones, vaccines, ferments, protein and vitamin
concentrates, as well as forage antibiotics). Among medicinal drugs, the most
important are antibiotics (especially penicillin, more seldom — streptomycin,
biomycin, and tetracycline), as well as vitamins, sulfanilamide, analgetics,
hormonal drugs and aminazine.
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In principle, etiological factors can be divided into the two following
groups: allergic agents and asthmogenic agents. The former include flour,
especially, wheat flour, natural silk, epidermis of animal fur and skin, castor oil;
dust of green coffee beans; detergents; and various medicinal drugs. The latter
one includes wooden dust, cotton, PVC, lacquers, pesticides and phenol.

Pathogenesis. In case of contacts of a worker with occupational allergic
agents, int the body there is the increase production of antibodies of class IgE.
the latter are fixed on mast cells (immune stage), after what degranulation of
mast cells with the discharge of a great number of bronchospastic and vasoactive
matters - histamine and serotonin (pathochemical stage) takes place. Under the
impact of biologically active matters, permeability of microcirculatory flow is
increased; swellings, severe inflammation and bronchospasm
(pathophysisological stage) develop. Clinically, this is manifested by the
disorder of bronchial permeability as well as the development of fits of
bronchial asthma. This is a so-called atopic occupational bronchial asthma, in
the genesis of which reagent type of immediate hybersensitivity takes place.

Prolonged impact of astmogenic agents causes changes in the reactivity of
target cells (first of all, mast cells, located along the respiratory tract). Change of
reactivity of these cells is first of all accompanied by excessive production of
biologically active matters (histamine and leukotriene). In the response,
bronchial spasms, swelling of mucous tunic, and hypersecretion of bronchial
glands develop. All these change the permeability of bronchi much and cause
asphyxia fit.

An important meaning in the development of professional bronchial
asthma is also caused by heredity and genetics, as well hormonal disorders,
misbalance of vegetative nervous system, and respiratory infections. As to the
last factor, it is considered that there are several variants of the interaction of
allergy and infection: as to the first — infection in he bronchial tree causes
formation of bacterial allergy, which causes asphyxia; as to the other one —
infection improves the permeability in the tissue of infectious allergic agents,
and as to the third one in the opposite— sensitization of the organism is an
infection “conductor”. The development of infectious — inflammatory process in
bronchial tree of those who have occupational bronchial asthma are assisted by
atrophic processes in the mucous tunic (result of the contamination of the
production environment with matters of irritating action: solvents, acids,
alkaline, vapors and gases of various toxic matters). This is manifested by
intensified hemorrhage of tissue metabolites and stimulates the production of
autoantibodies. The same is caused by sensitization of organism to agents of
infectious processes in the bronchial tree.

Along the intensification of infectious and allergic component on the
background of the occupational allergy in the pathogenetic process, besides the
reagent type of allergy, there are other types of allergic reactions. In the blood,
the number of circulating immune complexes is growing (joining of industrial
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and infectious allergy agents with antibodies of IgA class). These complexes
activate the system of complement, and in the result, the pathologic process
includes kinin, neutrophilic and macrophage, as well as some other systems.
Pathological process develops with more severity with asthmatic exacerbations.
This very joining of infectious and allergic component causes the development
of hypersensitivity of slow type (there are chemical and toxic factors of
lymphocytes, and T-factors are activated). Thus, pathogenesis of the given
version of the occupational bronchial asthma is close to infectious-allergic one.

Possible variants of the participation of the infection in the development
and formation of a specific pattern of bronchial asthma in the clinics of
professional diseases are shown in the following scheme:

Assisting stabilization on the
background of an occupational
non-infectious allergy with the

development of conjunctive
sensitization — non-infectious+

infectious

Infection
Non-infectious-allergic Infectious-professional bronchial asthma
occupational  bronchial asthma (complications of a chronic occupational
(occupational asthma caused by respiratory pathology of non-ealergic
occupational allergic agents genesis)
Fi
. 1rst. Acute stage
manifestation of . R
e Acute stage on Sensitization (complication)
sensitiza-tion to .
. the background of microflora on the
occu-pational )

. of acute respiratory background of
allergic agents on respirato tract an acute
the background of piratory .

- disease respiratory
a respiratory :
. disease
disease

Pathologic and anatomic pattern. People, who died from asphyxia, had
swollen lungs. Bronchitis has viscous glass like content, with a big number of
eosinophilic granulocytes, Kurchman’s spirals, and Charco-Layden crystals.
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Eosinophilic infiltration of bronchi walls and the thickening of the basal
membrane of their mucous tunic take place. Formation of perivascular infiltrates
with mononuclear cellular profile and granulation changes in the mucous tunic
of the perivascular genesis should be determined as a specific peculiarity of the
occupational asthma.

Classification. There are two main forms of bronchial asthma:

o occupational bronchial asthma, which is very much like atopic
asthma; and
o occupational bronchial asthma of the joined sensitization

(occupational and bacterial allergic agents).

In comparison with the general clinics, these are correspondingly: atopic
(immune) and infection-dependant (non-immune) bronchial asthma.

Besides, it is necessary to take into consideration the gravity degree (light,
mild and severe), progress phase (acute state, fading acute state and remission)
and complications (lung emphysema, pulmonary collapse, pneumothorax,
miocarda myocardium dystrophy, cor pulmonare, cardio-pulmonary
decompensation, etc).

Clinic. Main clinical manifestations of the occupational bronchial asthma
is a fit of asphyxia. Mostly it appears at night. The beginning of it is the feeling
of stuffed nose, coughing and complicated breathing. Inhaling and especially
exhaling are obstructed. Abdominal muscle tensing is observed. Breathing is
noisy and accompanied by distant buzzing and whistling crepitations. the patient
has to take a specific position (sitting and supporting himself/herself with arms),
where shoulder belt is fixed: shoulders are moved up and forward, the head is
like drawn into the shoulders, the chest is in the aspiratory state, and movement
are limited. Cyanosis of lips, and the top of the nose is observed.

Above the lungs, there can be hears box percussion sound. And after
auscultative examination, breathing is coarse with prolonged exhaling. Dry
buzzing and whistling crepitations can be heard.

Pulse is frequent, heart flattening is not determined (the result of the
emphysema presence), and the body temperature is normal or increased. On the
ECG in the II" and III" standard portions, more pointing waive is observed.

The fit is over with the discharge of viscous phlegm of gray color and the
renewal of normal breathing.

As to the frequency and expression of asphyxia or asthmatic syndrome
fits, as well as the respiratory compromise, complications and the disease
character, the progress of the occupational bronchial asthma can be divided into
light, mild and severe.

At the light progressing of the occupational bronchial asthma, asphyxia
fits are rare (1 to 2 times a month or less), they last for several minutes to half an
hour, and usually they are light on the background of pleuroral administration of
bronchiolitic means. Sings of worsening of bronchial permeability appear in
during mild or significant physical activity, sometimes, on the background there
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are light whistling crepitations, coughing or asthmatic fits. In-time termination
of the contact with the professional allergic agent, as a rule, leads to clinic
convalescence.

Light disease progressing is characteristic to occupational bronchial
asthma, which is like atopic one, as after the timely termination of the contact
with production factors, remission takes place. With these forms of the disease,
the development of emphysema can be observed though a comparatively long
period (8 to 9 years), and some patients can have periodical light asphyxia fits,
caused by the action of sharp odors, as well as physical and emotional tension.

For the mild disease progress, it is characteristic to have asphyxia twice or
three times a week, which last for one hour (rarely, more); they terminate after
an injection or aerosol inhalation. Between the fits, patients can have periodical
crepitations in the chest and some complicated breathing. Worsening of the state
1s observed with moderate or insignificant physical activity. Termination of the
contact with an occupational allergic agent is accompanied by significant
improvement — typical fits of asthmatic state terminate, though expiratory
dyspnea and coughing appear periodically.

Severe disease progressing is characterized by the appearance of frequent,
often daily fits of asphyxia, up to the development of asthmatic state.
Complicated breathing takes place during insignificant physical activity. To
receive therapeutic effect, there is the necessity to use corticosteroid hormones.
Termination of the contact with the production is not accompanied by the
improvement of the patient’s state.

Mild and severe progress of the occupational bronchial asthma is
characteristic fro asthma of joined sensitization (professional allergic agent and
bacterial one). Due to frequent acute condition and absence of remission, lung
emphysema and signs of cor pulmonale among these patients, in spite of the
rational change of occupation, appear already in 3 to 5 years after the beginning
of the disease. There is also an opportunity of the development of
broncvhoectasies, chronic pneumonia and asthmatic status. Severe and prolong
fits of bronchial asthma, as well as spread obstruction of bronchiole with viscous
phlegm can become a direct reason of the death.

Between fits, clinical signs of bronchial asthma can be absent. This state
1s more characteristic for initial stages of he disease, and in more marked stages
of bronchial asthma, even between fits, there are the following indications:
complicated breathing, moderate dyspnea at physical activity, coughing with
mucous phlegm. Coarse breathing can be heard in lungs, often with dry
crepitations, especially when breathing is forced.

Patients with occupational bronchial asthma have changes in peripheral
blood (eosinophilia, Kurshman’s spirals, crystals of Charko and Leyden),
protein spectrum of blood serum, increase of the level of histamine, reduction of
excretion of 17-hydroxy-costicosteriods with urine.
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Development of occupational bronchial asthma depends on the
peculiarities of the occupational anamnesis (character and type of allergic
agents). Thus, for the occupational bronchial asthma, which is like atopic one,
presence of symptoms of exposition and elimination (appearance of fits of
asphyxia when contacting with the allergic agent and its termination after the
termination of the action of an allergic agent). Especially, it is obvious after the
rest (vacations and weekends) during the period of the so-called monovalent
sensitization. Timely rational work change at the stage of pathologic process can
prevent its further progressing. In case of continuation of work under conditions
of occupational factors, which had caused the disease, its progress leads to
worse conditions due to the development of polyvalent allergy. During this
period, termination of the contact of patients with occupational factors does not
bring the improvement of their condition (the period of polyvalent sensitization).

The first fits of asphyxia of such patients follow allergic affections of
upper respiratory tracts and skin. In the peripheral blood, there is eosinophilia.
And in the phlegm there are eosinophiles as well as Kurshman’s spirals.

Under the condition of the influence of matters, which cause local
irritation onto the respiratory organs or cause dust (toxic and dust) bronchitis or
pneumoconiosis, occupational bronchial asthma of joint sensitization develops.
For such a form of disease, it is characteristic to have no clear elimination
syndrome, thought worsening of the state with more frequent fits of asphyxia
takes place among the patients of the group as well, when they renew their
contact with occupational factors (exposure symptoms). When the sick terminate
their contact with an allergic agent, asphyxia is not replaced by the complete
remission though. In the clinical pattern, there are symptoms of inflammatory
process in the bronchial tree, and upper respiratory tracts. Mucopurulent sputum
is discharged, where pathogenic bacteria are seeded.

The sick are characteristic to have subfebrility as well as insignificant
leukocitosis. Gradually, the number of asphyxia fits increases, they also have
worsened dyspnea, and not only at physical activity in contact with an allergic
agent, but also due to irritating cold. And with this form of occupational
bronchial asthma, a pattern and frequency of joining asthma with allergic
changes in the upper respiratory tracts and skin exist. Usually there is no
heredity in complicated allergic diseases. As a rule, in all the cases, initial fits of
asphyxia are interconnected with infectious — inflammatory diseases of
respiratory organs in the form of repeated respiratory infections, acute bronchitis
and pneumonia. Inhalation testing with occupational allergic agents proves the
development of an allergic reaction on the immediate-slowed down type.

After radiological examination, patients with asthma joint with allergies,
have the intensification of vascular — bronchial pattern in lower portions of
lungs. In some cases together with this, there are pleurodiaphragm commissures
in the result of infectious-inflammatory diseases of respiratory organs.
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The equivalent of the bronchial asthma is the asthmatic bronchitis, which
is evident through expiratory dyspnea, absence of large-scale fits of asphyxia, as
well as presence of catarrhal phenomena in the lungs when production allergic
agents with production dust or irritating matters. In the anamnesis of the
development of asthmatic syndrome, there is acute respiratory viral infection,
bronchitis and pneumonia. The symptom of elimination in the clinical pattern of
the disease is absent. Radiological examination allows determining the
intensification of vascular-bronchial pattern in lower portions of lungs, and
pleural-diaphragm commissures. As a rule, inhalation testing eliminates positive
reaction to immediate-slowed down and slowed-down types.

Diagnostics. Clinical manifestation of the occupational bronchial asthma
does not differ from those, which take place with the asthma of different
etiology. Specific difficulties can take place in the process of definition of the
etiologic factor in the genesis of this or that form of asthma. Thus, it is very
important to study the occupational anamnesis of the patient, sanitary and
hygienic characteristics of his/her workplace, as well as the data on allergen
anamnesis, clinical manifestation and immune methods to examine a patient.

The presence of the contact with industrial allergic agents, production dust
and irritating matters, fits of asphyxia at work and significant improvement of
the state during vacations or staying at hospital on sick leave, correspondence of
the clinical pattern, as well as all the factors, which can assisting the
development of asthma (heredity, hormonal disorders, diseases, life conditions,
etc), enables to suspect occupational bronchial asthma which needs specific
allergen examination.

Methods of allergen examination, which need immediate participation of
the patient (skin allergen tests and provocative inhalation testing) is conducted
in case of satisfactory feeling of the patient during the remission stage. General
contra-indications to use these methods of diagnostics are acute fever states and
inflammatory processes; active TB form, pregnancy, decompensation diseases
of heart, liver and kidneys; thyrotoxicosis; as well as complicated forms of
bronchial asthma.

Mostly, scratch test or internal tests are used. To carry out scratch test,
one drop of allergen is put onto the palm portion of the forearm, and through it
the scratch is made. The reaction is assessed in 20 to 30 minutes, then 24, 48 and
72 hours. As a rule, immediate positive reaction takes place. When conducting
of the allergen reaction under skin, it is necessary to administer from 0.05 to 0.1
ml of the allergen, which contains one skin dosage. Positive reaction is of the
slowed-down type and it is assessed in 24, 48 and 72 hours since the
administering of the allergen.

Provocative inhaling testing is conducted only in the phase of bronchial
asthma remission and only in hospital. After the percussion and auscultative
examination of lungs, spirogram is taken with the definition of Tifno index.
Then within 3 to 5 hours, test-control liquid is given to the patient through an
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aerosol inhaler. If within 5 to 10 minutes, the patient does not feel worse,
another spinogram is made and in case of absence of significant sighs, inhalation
of the least concentration of allergen is conducted for 2 to 3 minutes. After this,
characteristics of the Vital Pulmonary Capacity are checked, as well as indexes
of forced exhaling in 20 min, 1 hour, 2 hours and in 1 day. Provocative
inhalation testing is considered positive, if VPC is reduced by 10 %, and Tiftno
index — by 20 % comparing with initial data.

Among the methods of allergen laboratory diagnostics to find out
sensitization to industrial allergens, the following are used:

o reaction of a blood cell to the hapten in vitro — reaction of specific
blood leukocyte accumulation (RSAL), tests on damage and alternation of blood
neutrophyls (PPN) and reaction of direct specific damage of blood basophiles
(RSPB);

o serologic reactions — reaction of compliment binding (RZK) and
reaction of passive hemagglutination (RPGA).

Specific cell reactions on hypersensitivity in vitro — reaction of specific
rosette formation (RCR), reaction of termination of blood leukocyte migration
(RGML)

Each method of diagnostics with the attraction of the given above
reactions is based on specific peculiarity. Thus, RSAL of the periphery blood —
on the effect of intensification of adhesion of white blood cells in case of adding
to it a specific allergen of the reaction cell, which is one of the first phases of
specific allergic reaction of the blood cell. Reaction is assessed as positive when
RSAL is equal to 1.4 and higher. PPN — on the immune phenomenon, which
develops according to the reaction type of target cells onto the immune complex,
which is created in the serum in the result of adding a specific antigen. Reaction
is defined as positive when the indicator is 0.05 or higher. RSPB — due to the
fact that blood basophiles and mast cells of the connective tissue serve as target
cells in realization of reactions of immediate action. Reaction is positive if the
indicator is 1.4 and higher.

Only complex evaluation of the occupational and allergologic anamneses,
of the corresponding documentation regarding the conditions of work and
dynamics of the disease, and also results of specific allergologic and immune
examination of the patient enable professionals to state the professional genesis
and etiological factor of bronchial asthma.

Treatment. Treating methods with occupational bronchial asthma should
take into consideration the data on etiological and pathogenesis. With atopic
non-infectious form, especially in the initial stages, termination of the contact
with production factors can cause disappearing of fits.

The most grounded method of treatment of bronchial asthma is specific
hyposensitization of the body. However the complexity of defining the majority
of allergens of the occupational character, short term of the achieved effect, a
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threat of the development of complications (anaphylactic shock) do not let us
consider this therapy method as efficient.

In complex treatment, it is important to liquidate the concentration of the
chronic infection. Among recent medicinal drugs, particular attention is paid to
the drugs which mostly stimulate 3, — adrenoreceptors of bronchi. In particular,
they include salbutamol, terbutalin, and alupent. It has been proved that in
comparison with other adrenoceptor agonists (adrenalin and ephedrine), which
influence not only B; and o-adrenoreceptor and assist to the increase of the
arterial blood pressure, tachycardia, anxiety, increase of and asphyxia; but they
have less influence onto the cardio-vascular system.

At the same time, aminophylline (IV of 5-10 ml of 2.4 % solution into 10
— 20 ml of 20 % solution of glucose) is still the very therapeutic method of
treatment of patients with occupational bronchial asthma, used most often. To
prevent fits of asphyxia, it is possible to use retarded forms of theophylline —
theopec and retafil.

Besides bronchodilatory methods, antithistamine drugs are often used to
treat patients with bronchial asthma: Dimedrol — 0.03-0.05 g 1-2 pills a day;
phencarol — 0.025-0.05 g 1-3 pills. Ketotifen inhibits release of histamine from
mast cells, and they are prescribed in 0.001-0.002 g in the form of pills or
capsules twice a day. Disodium cromoglycate as a method of biochemical
preventive measure, stabilizes the membrane of mast cells and does not let
release of biologically active matters from them, and they are prescribed in the
dosage of 20 mg in the from of microionized powder four times a day using an
inhalator. Calcium channel blocking agent are prescribed to patients with
bronchial asthma on the background of physical tension, as well as to those who
suffer from ischemic heart disease. Glucocorticsteroids are administered only
then when all usual methods of treatment did not give the expected effect.
Prednisolone is prescribed in pills 0.005 g; in acute cases, treatment starts with
20-40 mg a day, after it achieves the curing effect, the dosage is reduced to 5-10
mg and less. In emergency cases, prednisolone is used for injections. It is
prescribed intravenously or intramuscularly in the dosage of 100-200 mg a day.
It is also possible to use synthetic steroid hormones — beclometasone in the form
of aerosol for inhalations.

Expectorant and antitussive methods: 3 % solution of potassium iodide in
the dosage of 0.3 to 1 g a day; Tarasov’s mixture internally — 1 teaspoon — 1
table spoon with warm milk — 3 — 4 ties a day after meals.

Antibacterial means, particularly when there is purulent bronchitis,
antritis, and pneumonia; ampicillin and biceptol.

Immunomodulators: considering the fact that patients with bronchial
asthma have reduced activity of the T-immunity, decaris is used, 100 mg — the
first four days in a row with a two-day break.

Among non-medicinal methods of the therapy for patients with
occupational bronchial asthma, reducing diet therapy, needle reflexo-therapy,
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curing gymnastics, respiratory gymnastics, physiotherapy (ultraviolet, ultrahigh
frequencies, and electrophoresis), sanatorium-and-spa treatment (Crimea) and
pneumatotherapy.

Verification of workability. When making decision on workability and
job of patients with bronchial asthma, it is always necessary to remember that
independently from the degree of the disease severity, they are contra-indicated
the contact with matters of sensitized and irritating action, staying under
unfavorable meteorological conditions and significant physical activity.

Workability of patients with bronchial asthma of mild degree is usually
kept, but they need rational job.

When bronchial asthma of mean severity among patients can be
significantly restricted or completely lost. In connection with the development
of respiratory insufficiency and decompensation of chronic cor pulmonale of
patients with bronchial asthma of the severe degree, as a rule, inability to work,
and many of them require external assistance and supervision.

Preventive measures. The task of medicinal preventive measures is to
keep workability of workers and employees, and to prevent development of
occupational medicinal examinations to select those who had to start working
under conditions of possible contact with allergens. It is also important also to
define initial sings of the disease and rational work beyond contacts with
production allergens.

EXOGENOUS ALLERGIC ALVEOLITIS

It is a general term of the group of allergic pneumonias, which progress
with involvement into a diffusive dispersed inflammatory process of some
groups of alveoles.

Etiology. The reason of the development of exogenous allergic alveolitis
is the allergen, which enters the organism with inhalation, together with the
inhaled air. Such allergens can be weevil (wheat), extract from the dust of cacao
beans (cacao beans), serum protein, antigens of bird droppings (feature and
droppings of pigeons, chickens, and parrots), thermophilic actinomycetin (rotten
hay), penicillin (medicinal drugs), salts of heavy metals (chemical matters), etc.

Size and number of particles are very important in the development of
alveolitis. It is considered that particles up to 5 micromicrons easily achieve
alveoli and are capable to cause sensitizations.

Pathogenesis. Allergen, which gets to the organism, causes sensitization,
accompanied by the creation of antibodies. These precipitant antibodies together
with allergen create immune complexes, capable to deposit in the walls of
alveoli, and bronchial tubes. They cause inflammation (bronchiolitis and
alveolitis), increased permeability of vessel walls (due to discharges of mast
cells and basophiles of vasoactive amines), formation of granulomas
(granulomatous pneumonitis), which leads to the development of interstitial
fibrosis and disorders of ventilation function of lungs of the restrictive type.
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Pathologic and anatomic patter. For an allergic alveolitis, it is
characteristic to have granulomas in the walls of alveoli and bronchioles, as well
as inflammatory infiltration of lymphocytes and plasmatic cells, as well as
accumulation of exudation. Granulomas consist of epitheloid cells, which in the
center are surrounded with lymphocytes and plasmatic cells. On the later stages
of pathological process, pulmonary fibrosis is present.

Clinics. Clinical pattern of the disease is characterized by general
symptoms (fever, pain in muscles, reduction of body weight). Sings, connected
with the affection of respiratory organs, show involvement of bronchioles and
alveoli into the pathologic process.

Often the disease starts with the growing dyspnea and coughing. When
using auscultative methods, it is often possible to hear crepitations, mostly in
interscapular regions. Acute form can be recognized rather easily. At functional
research, decrease of blood saturation with oxygen, increase of partial pressure
of CO; in the arterial blood, also clear respiratory alkalosis can be observed.
Pulmonary capacity is reduced in the majority of cases, in particular, lung vital
capacity.

Alveolitis can be chronic. It develops in the result of repeated less
intensive influences of disease causing agents in several months after coming
across them and are characterized with progressing respiratory insufficiency.
Patients are bothers with dyspnea, sometimes with moderate fever and drowse.
With X-ray examination, interstitial fibrosis can be observed.

One of the examples of allergic alveolitis is “farmer's or thresher's
lung”. That is the disease when inhaling of organic dust causes the reaction of
increased sensitivity on the alveolar level, connected with the production of
precipitin, and which is characterized with allergic diffusive affection of
alveolar interstitial structures of lungs. The disease can be met among
agricultural workers, which come across damp moldy hay, grain, silo and other
herbal materials. It is more often can be observed in winter and autumn period
of the year, when hay stocks are used as feed for domestic animals. Mostly, the
development of the “farmer’s lung” disease is caused by thermophilic
actinomycetes: Micropolyspora faeni and Thermoactinnomyces vulgaris.

Acute forms are characterized by their sudden initiation. In 3 to 6 years
after the exposure, temperature suddenly increases up to 39 to 40 °C, headaches
appear, as well as pain in muscles, and coughing with poor phlegm, and
sometimes with the mixture of blood. Sometimes, there is nausea and vomit,
voluminous hidrosis, and progressing dyspnea. During examination, cyanosis,
tachycardia, frequent breathing at rest can be observed; and crepitations and
single dry rales can be observed during auscultative examination. After
radiological examination, intensification of pulmonary picture and small nodular
types of different intensiveness can be observed. If the action of the allergen is
eliminated, symptoms of the disease disappear in 7 to 10 days.
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The repetition of the contact with disease causing agents leads to the
development of subacute form of the disease, where clinical and radiological
indications disappear much slower. There are indications of growing respiratory
decompensation in restrictive or obstructive type, but the latter does not happen
often; they have dry coughing, and chill at night. When examining, it is possible
to find out that the chest acquires barrel-like look; crepitations in lower portions
of lungs can be heard. Radiological examination shows more marked changes in
the form of diffusive nodular shadows can be observed in lungs, which are
located mostly in mean and lower portions of lungs. The disease stops in 4 to 8
weeks, if further contact with herbal dust is terminated.

Chronic form of the disease appears in the result of constant exposure to
insignificant amount of dust of moldy hey to the organism of the human body.
In the clinical patter, there is mostly dry coughing, dyspnea at physical activity,
subfebrile temperature; total condition is worsening, and body mass 1is
decreasing. At auscultation, crepitations, as well as fine and mean bubbling rales
can be determined. If contact with dust continues, irreversible changes can take
place — fibrosis of lungs and decompensated cor pulmonale.

At the functional research of external respiratory, restrictive form of
ventilation decompensation can be observed. Lung vital capacity is decreased,
and their diffusion ability decreases.

Diagnostics. Diagnosis can be made based on the occupational anamnesis
(sick people, which do not have inclination for atopic reactions; the disease
develops in a rather long-term contact with the allergen), peculiarities of clinical
patterns (duration of the latent period, and characteristic signs), as well as
radiological changes. The diagnosis is proved after skin testing (with blood
serum or an extract of placenta) and serologic research (to find precipitant
antibodies with methods of immune electrophoresis and radioimmunology). In
some cases, biopsy of lungs or analysis of bronchoalveolar lavage is
recommended (increase of T-lymphocytes).

Differential diagnostics. Exogenic allergic alveolitis should be
differentiated with sarcoidosis, for which it is characteristic to have absence of
the connection with the profession, affection of other organs, besides, lungs,
development of hypercalcium areas, increase of near root lymphatic nodules on
the radiogram, weak or negative reaction onto tuberculine and positive Quame’s
reaction.

Alveolitis should be also differentiated from pneumonia of infectious
origin, for which it is characteristic to have the connection with colds, segmental
or area shadowing on the radiological photograph, as well as expressed
intoxication syndrome.

Treatment. The most efficient method of treatment is the termination of
contact of the patient with the allergen, which caused the disease.
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To treat exogenic allergic alveolitis (in particular of subacute and chronic
forms), corticosteroids are used. Prednisolone is prescribed in the dosage of 1
mg/kg a day for 7 to 14 days, then the dose is gradually reduced.

Verification of the ability to work. Issues as to the ability to work of
patients with the disease of lungs, conditioned by the impact of rottening herb
dust, is solved the same way as in case of corresponding forms of dust diseases
of lungs, caused by other types of dust.

Preventive measures. Main preventive measures for the patients with
exogenous allergic alveolitis are in preventing the contact of the patient with
corresponding allergens by the change of technological process (decrease of
concentration of the allergen in the exhaled air), as well as the usage of
respirators and other means of individual protection of respiratory organs.
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Chapter 3

DISEASES OF BRONCHOPULMONARY APPARATUS of TOXIC-
CHOMICAL ETIOLOGY

In various spheres of industry — metallurgic, chemical, oil-processing,
pulp and paper, pharmaceutical, and mechanical engineering — mix of chloral,
sulfur and nitrogen have become rather popular. They all can be in the air of the
work zone in the form of irritating gases: chloral, chloro-hydrogen, sulphur
trioxide, hydrogen sulphide, nitrogen oxide and ammonia.

Chloral is a gas of green and yellowish color with strong odor. It is 2 2
times heavier than air and possesses good oxidation power. It has irritating and
reflexive action onto the body. In case of irritation of interoreceptors of mucous
tunic of upper respiratory tracks, spastic phenomena can take place in bronchi,
the heart activity changes, and phenomena of irritation of respiratory and vessel
centers are observed.

Poisoning with chloral is possible in pulp and paper, and textile industries,
where chloral is used for bleaching; as well as in pharmaceutical industry to
make chloride of lime or bleaching powder.

Sulphur trioxide is colorless gas with strong irritating smell. It can be
well dissolved in water, ethyl or methyl alcohol. Mostly, sulphur trioxide is in
the industrial atmosphere of metallurgic workshops, workshops where sodium
sulfite is produced, as well as in refrigerators. The main way of its introduction
to the human body is through respiratory organs. In the organism, it can be
found in blood. It acts as an irritant of mucous tunic of eyes and upper
respiratory tracks and later it can affect lungs. It also has resorptive properties as
it affects metabolism processes.

Sulphuretted hydrogen is colorless gas with characteristic smell of a bad
egg. It is a bit heavier than air and thus it is accumulated in hollows, like pits
and trenches.

Sulphuretted hydrogen is emitted into the air when producing viscose
fiber, as well as when using dues at textile enterprises, and during mining and
processing of polysulfide oil. It can be contained in sewage water in canalization
pipes. Main way of getting to a human body is via respiratory organs. During
accidents, such a big amount of sulphuretted hydrogen can get into the body,
which caused acute poisoning.

Nitric oxides are gases of yellow-brown color. They look like a mix of
the most spread nitrogen dioxide. These gases are created under production
conditions when producing sulphuric acid, chromic acid, nitric acid, aromatic
nitrocompounds, aniline dyes, as well as during oxy-acetylene welding, flame
cutoff and electric welding.
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ACUTE TOXIC AFFECTION OF BRONCHOPULMONARY
APPARATUS

Main clinical forms of acute affection of bronchopulmonary apparatus of
toxico-chemical etiology are as follows: acute toxic laryngitis-pharyngitis-
tracheitis, acute toxic bronchitis, acute toxic bronciolitis, acute toxic swelling of
lungs, as well as acute toxic pneumonia.

Under industrial conditions, they can appear in accidental situations, in
case of inhaling toxic matters of significant concentrations. Appearance of
intoxication is caused by the following: high concentration of the chemical
matter in the air; duration of its action; general reactivity of the organism; as
well as physical and chemical properties of poisoning matters.

Pathogenesis. Irritating matters when having impact onto the body of the
worker, get in contact with the moisture of respiratory tracks and creation
comounds, which have burning properties (hydrochloric acid with the action of
chloral, salt cake - sulphuretted hydrogen, etc). These compounds cause
disorders of respiratory functions due to local irritating action, as well as the
disorder of the reflector character (impact onto the interoreceptors of bronchis).
The result is spastic contraction of heart muscles, respiratory and cardio-
movement centers. Spreading and heaviness of affections depend on the degree
of dissolving of toxic matters in water.

Matters, which are easily dissolved in water (chloral, chloropicrin,
ammonia, and sulphuretted hydrogen), have impact mostly onto the mucous
tunic of tracheas and large bronchi. Clinically, it is manifested by an acute
laryngotracheitis and acute toxic bronchitis.

Matters, which are difficult to be dissolved in water (nitrogen oxide,
phosgene, chloropicrin and dimethyl sulphate), they deeply permeate into the
bronchopulmonary system, and affect small bronchi and bronchioles. And
clinically, this can be conditioned by the appearance of acute bronchitis and
broncholitis.

ACUTE TOXIC LARYNGOTRACHEITIS. In the clinical
development, there are three phases of severity.

Mild phase is characterized by hyperemia of mucous tunic of upper
respiratory tracts; and in some places small hemorrhages are observed.

Mean phase: swelling of mucous tunic, coarse voice and sometimes its
complete loss are observed.

Severe phase is characterized by the necrosis of mucous tunic with
creation of ulcer in it. Possible development of acute swelling of lungs with
further asphyxia and death of the patient are observed.

ACUTE TOXIC BRONCHITIS. There are three phases of the
severity of acute toxic bronchitis.

Mild phase: (superficial or catarrhal toxic bronchitis) is characterized
by the following: painful coughing, pain and “scratchy” throat, squeezing and
scorching throat, as well as obstructed breathing. Patients have epiphora and
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light phobia. During the percussion, it is possible box sound can be heard,
mostly in lower side portion of lungs, during auscultative examination,
scattered dry rales can be heard on the background of coarse breathing.
Duration of this phase of bronchitis is from 3 to 7 days; complications are
absent.

Mean phase: patients complain to have rhinorrhea, epiphora, obstructed
breathing via a nose, intensive pain in the chest, fit-like coughing with
phlegm discharge. Cyanosis and dyspnea can be well heard. Above lungs,
signs of emphysema are observed; during auscultative examination — dry
rales and sometimes some moist rales can be heard. As to the cardio-vascular
system — tachycardia is observed. As a rule, the temperature of body is
increased to low grade, moderate neutrophilic leukocitosis, as well as
increased ESR. The duration of this phase of bronchitis is from 7 to 10 days.

Severe phase i1s characterized by the presence of marked cyanosis, and
dyspnea at rest. Objective signs of emphysema include dry and moist rales all
over the surface of lungs. This phase lasts for 2 to 6 weeks, and in case of
adequate treatment, complete recovery is possible. Further progress of acute
toxic bronchitis is possible under conditions of joining infection, its transition
into a chronic form with the development of pneumosclerosis.

ACUTE TOXIC BRONCHIOLITIS. It develops during the impact of
toxic matters of irritating action, first of all those, like dimethyl sulfate,
joining of beryl.

In mild cases, patients complain to have coughing, small amount of
phlegm, moderate dyspnea, and low grade fever. Above the lungs, basal
emphysema can be observed; small moist crepitations in small amount can be
heard.

From the point of peripheral blood, small leukocitosis and increased
ESR can be observed. This stage lasts for from several days to 2-3 weeks.

In more marked phases, dyspnea is increased, coughing becomes
unbearable, and sometimes it is fit-like, and it is accompanied by pain in the
chest, and thick mucoid sputum. Patients complain to have headache, loss of
appetite, increase of temperature to 38 — 39 °C, and general weakness.
Marked cyanosis takes place, and tachyponea (30 — 40 a minute). Objectively,
there are sings of emphysema, ends of lungs are lowered; their movement is
reduced. Above all the surface of lungs and especially in lower portions, big
number of medium and small bubbling moist capitations can be heard. As to
the cardio-vascular system, tachycardia can be observed; decrease of arterial
pressure and muffled heart sounds can be heard. Liver increases, it becomes
more painful during palpitation.

In the peripheral blood, increase of hemoglobin, eretrocytes,
leukocytosis with stab neutrophil disorders, relative lymphopenia, and
sometimes, eosinophilia can be observed, and ESR increases up to 50 mm/h.
Proteinuria and cylindruria can be observed in urine.
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On the radiogram of chest organism, decrease of transparency of lung
field in mean and lower portions, and there are also fine formations, which
merge in some places. Lung roots are expanded.

Patients with acute toxic bronchiolitis either recover or receive various
complications: bronchopneumonia, transition to the chronic form with
obliteration of the lumen bonchioles.

ACUTE TOXIC PNEUMONIA. It appears in the result of short-term
impact of the toxic matters and is characterized of acute beginning, short-term
progress, and absence of the inclination to the appearing of new centers.

Pneumonia in the result of the action of gas appears in an acute form,
within several hours after accidental aspiration of petroleum or its permeating
into the respiratory ways. Cyanosis, dyspnea and intensive pain in the half,
which is the location of pneumonia infiltration, are observed, as well as
coughing with prune-juice sputum. The temperature increases to 40 °C.

During percussion, atrophy of percussion sound is observed on the side of
affection; and during auscultative examination: bronchial breathing and
crepitations are observed. In the peripheral blood, there are sings of the
inflammatory process (leukocytosis, lymphopenia and the increase of ESR).

On the radiological picture, an area of pneumonic infiltration in the
form of homogenous shadowing, which is localized mostly in the front
portion of lungs.

Treatment. Oil and alkaline inhalations are recommended, as well as
antitussive drugs (tussuprex and libexin), and antibiotics.

ACUTE TOXIC SWELLING OF LUNGS is the most serious and
dangerous form of acute toxic affection of bronchopulmonary apparatus.
Etiological indications of its appearing can be nitrogen oxides and
chloropicrin.

Pathogenesis. In the mechanism of development of toxic swelling of
lungs, an important place is taken by the impact of toxic matter onto the
activity of ferment systems, which contain SH groups. They are accompanied
by high increase of the permeability of alveolar membranes with the disorder
of metabolism. In the interstitial tissue, high protein liquid is accumulated in
alveoli.

Besides an immediate action of toxic matters onto the ferment systems,
the mechanism of toxic swelling of lungs is impacted, which is proved by the
decrease and often prevention of the development of lung swelling due to
elimination of some sections of the nervous system (vagosympathetic
blockade and cutting of the vagus nerve on the neck).

In the development of toxic swelling of lungs, five periods can be
named:

The first one or the period of irritation. Clinical manifestation:
epiphora, coryza, coughing, “scratchy” throat, and squeezed chest; duration:
15 to 20 minutes.
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The second one or the period of imaginary well-being. Clinical
manifestation: insignificant dyspnea, pulse instability, and signs of moderate
emphysema; duration from 3 to 8 hours.

The third period or the period of the increase of the swelling. Patients
complain to have squeezed chest, dyspnea, coughing with phlegm discharge.
During the percussion, box sound above the lungs; during the auscultative
examination: fine moist rales. The number of rales increases fast.

On the radiological picture of lungs, the pattern is vague and roots are
expanded.

As tot eh peripheral blood, increase of ESR is observed, as well as
leukocytosis with the motion of the formula to the left and lymphopenia.

The fourth period or the period of the end of swelling. Clinical
manifestation: dyspnea and coughing increases, blood phlegm is discharged,
and breathing is bubbling. During auscultative examination, significant
number of heterogeneous moist rales.

Radiologically, it is possible to observe spotty shadows, which are
conditioned by the accumulation of swelling liquid in alveoli. These shadows
create big merged areas in some places.

When researching blood, its clotting is observed, which is manifested
through the increased of hemoglobin, eretrocytes and leukocytes. Blood
viscosity is observed.

The amount of oxygen in the arterial blood decreases sharply, but the
amount of carbon dioxide increases; the so-called hypercapnic (blue) type of
hypoxemia develops. The arterial pressure is normal or a little increased. Blue
asphyxia can develop into the gray one.

The gray type of hypoxemia is characterized by low contain of blood of
carbon dioxide, merging of the swelling of lungs with the decrease of cardio-
vascular activity (collapse). The patient’s face gets gray pale hint and is
covered with cold sweating. Mucous tunics are of dirty gray color. Limbs are
cold and damp when touched. The pulse is frequent and thready; the arterial
pressure decreases fast.

The fifth period or the period of reverse development of the toxic
swelling. It is characterized by the decrease of dyspnea, cyanosis, coughing,
and the amount of discharged phlegm, as well as crepitations in lungs. The
pattern of peripheral blood is normalized. In 2 to 4 days, a patient recovers.
The temperature stays increased (37.5 to 38.0 °C) during the week.

Complications: pneumonia and the development of pneumosclerosis.

Treatment. Patients are recommended to take tea, coffee, and put a
hot-water bottle. They are recommended to take oxygen (oxygen inhalations
are compiled with vapors of 30 % alcohol with the purpose to prevent the
creation of foam). Eyes are washed with 2 % solution of sodium chloride and
instill with albucid (30 % solution), Novocain 1 — 2 drops of 1 % solution. A
nose and throat are rinsed with the solution of sodium bicarbonate.
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In case of the development of spasms of glottis, 1.0 ml of 0.1 %
solution of atropine hypodermically.

People, who had contacts with damps, need to be examined in hospital.
With the purpose to decrease the permeability of vessels, 5 to 10 ml of 10 %
solution of calcium chloride are introduced intravenously.

With strong hypoxemia, the following is recommended: oxygen therapy
(oxygen with alcohol vapors); bloodletting (from 300 to 500 ml of blood)
under the control of the arterial blood.

With the gray type of hypoxemia are recommended: inhalations with
oxygen (60 % with the addition of 5 % of carbonic acid); means which
stimulate the respiratory center (caffeine, Corazol, and ephedrine); antibiotics
and sulfanilamides medicines with the purpose of infection prevention
(development of bronchopneumonia).

Verification of the ability to work. In cases of mild affection of
bronchopulmonary apparatus with matters of toxic and chemical action,
patients return to their work.

For patients with mean or severe phases of affection, it is necessary to
make sure that results of the treatment stay for long; these patients need
temporary termination of work in the areas with the contact with chemical
matters of irritating nature. In case of the decrease of qualification for the term
of more than two months, they can receive a sick leave or receive an invalidism
group due to their occupation disease.

Preventive measures. Preventive measures envision the following:
sealing-in of the equipment, utilization of individual means of protection of
respiratory organs, as well as conduct of preliminary and periodical medical
examination of workers.

CHRONIC TOXIC DISEASES
OF BRONCHOPULMONARY APPARATUS

Chronic diseases of bronchopulmonary apparatus develop among workers
of chemical enterprises and are the result of long-term impact regarding small
concentrations of toxic matters of irritating action. They can also be the result if
one (or several) acute affection of bronchopulmonary apparatus.

Chronic toxic diseases are more often had in such forms as affection of
upper respiratory tracts (chronic rhinitis, pharyngitis, laryngitis and
tracheitis), as well as chronic toxic bronchitis.

Affection of upper respiratory tracts (nose, throat and larynx) has, at
first, catarrhal and then atrophic character. A patient has the feeling of
dryness in the nose; heartburn, disorder of nose breathing, scratchy throat,
sometimes nose bleeding as well as coarse voice. After the examination,
hyperemia of mucous tunic is observed, as well as its thickening. For the
action of chromium and fluorine (especially, in high concentrations), it is
characteristic to have necrotic tonsillitis affection in the area of nose septum.

94



At dynamical examination, it is possible to find some pattern in the
development of deep erosion, which is finished with the formation of
connective tissue scar or the perforation of the septum.

CHRONIC TOXIC BRONCHITIS is a diffusive affection of the
bronchial tree, which is characterized by the recurrent and progressing
development of the disease.

Pathogenesis. In case if the organism of a worker is impact by
irritating matters, hyperplasia of cup-shaped cells of bronchial glands with the
hypersecretion of mucus and the change of their properties. Secretory,
cleaning and protection functions of the mucous tunic of bronchi are affected,
what assists fast to the development of inflammatory process. Chronic toxic-
infectious inflammation, metaplasia and atrophy of epithelium are formed.
They are manifested with swelling, collapse of small bronchi, and scar
changes, which finally form broncho-obstructive syndrome.

Pathologic and anatomic patter. When chronic diseases of toxic and
chemical ethiology develop (e.g. chronic toxic bronchitis), peribronchial
tissue is affected. Interstitial tissue can be also affected with further
development of pneumosclerotic secondary bronchitis. The result of the
action of toxic matters on the alveolar septums is the development of
emphysema.

Morphological peculiarities of toxic bronchitis are as follows: 1) severe
affection of bronchi with the involvement of peribronchial tissue of lungs
with vessel and lymphatic systems into the process; 2) joining of chronic
bronchitis with obliterating bronchiolitis, which develops very slowly with
further access to spot carnification; 3) stable progressing pneumonia is
characterized by a marked proliferative process in alveolar septums and its
development next to brochiosclerosis of the diffusive pneumocyrosis of
lungs.

The result of toxic bronchitis and interstitial pneumonia is the diffusive
pneumosclerosis with its unchangeable components, like lung emphysema,
pneumosclerosis, bronchiectasis and appearance of chronic pneumonia and
bronchiectatic disease.

Clinic. There are three phases of chronic toxic bronchitis: mild, mean
and severe.

Mild phase. Patients suffer from dry coughing, sometimes with small
amount of purulent phlegm or mucopurulent sputum character. In lungs, some
capitations can be heard on the background of coarse breathing.

Acute conditions are rare in this stage. Usually they appear under the
condition of unfavorable microclimatic factors or joining of an intercurrent
infection.

Deviations on the radiological picture at this phase are not found. When
researching functions of external respiration, some small deviations on fast
indications are found.
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Mean stage. It is characterized by the intensification of coughing;
amount of phlegm discharge increases (it is coming closer to purulent one);
dyspnea appears during physical exercises. Fit-like coughing can develop.
Above lungs, percussion sound gets box sound on the background of coarse
(sometimes, weak) respiration; scattered dry and moist crepitations can be
observed. Acute conditions are more frequent and longer. On the radiological
picture, intensification and deformation of lung pattern can be observed,
mostly in lower portions; lung fields become more transparent. When
researching functions of external breathing are determined by its stable
disorder on obstructive type.

Severe stage. As a rule, it is a complicated bronchitis. More often,
marked bronchospasmodic syndrome with the transfer to the secondary
bronchial asthma or with appearance of bronchiectasis take place.

Manifestations of bronchospasmodic syndrome (complicated breathing
with fits of suffocating coughing) remind fits f bronchial asthma, but
eosinophilia and the change of phlegm. However, there are cases of the
progressing of infection — depending bronchial asthma with progressing
clinical pattern, presence of corresponding changes in the phlegm and blood,
development in further progressing respiratory insufficiency.

In some cases, clinical pattern reminds the progress of bronchoectatic
disease (patients discharge from 300 to 50 ml of purulent sputum, and
frequent hemoptysis is observed).

Coughing becomes permanent, much amount of purulent sputum, often
with blood and unpleasant odor, are observed. Obstructed respiration, which
transits into fits of dyspnea are observed. Patients get cyanosis, frequent
respiration; nails get the form of clock glass, and phalanx of fingers look like
drum sticks.

During auscultative examination, in lungs, it is possible to hear scattered
dry and moist rales, mostly in lower portions of lungs. From the side of cardio-
vascular system, there is tachycardia; tones of the heart are dull; the accent of 111
tone can be heard above the lung stem; stagnant phenomena can develop, fist in
small and then in the large blood circulation circle.

In the blood, there is compensatory polycythemia (increased amount of
hemoglobin and erythrocytes).

During radiological examination, it is possible to note deforming
diffusive pneumosclerosis and lung emphysema. Independently from the
overbalance of some clinical form, the severity of the state of such patients is
conditioned by the increasing decompensation of the function of external
respiration and decompensation of cor pulmonale.

Treatment. To treat chronic affection of upper respiratory tracts,
alkaline and oil solution inhalations are used; if there is erosion — ulcer
defects of mucous tunic, it is recommended to use synthomycin emulsion or
the solution of retinal.
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The treatment of chronic toxic bronchitis envisages means, which
dissolve sputum and facilitate its discharge: inhalation with proteolytic
ferments (trypsin and pancreatin), mucolytic and expectoration medicinal
drugs. Significant place in the treatment of is given to drugs, which renew the
bronchial permeability. First of all, these are sympathomimetic agents
(asthmopent and salbutamol), derivatives of theophyllin (euphyllin). The
effect of these medicinal drugs is increased by antihistamines, which together
with the elimination of spasms of smooth muscles of the bronchi show anti-
swelling action.

Significant place in the treatment of chronic toxic bronchitis is played
by oxygenerotherapy, curing respiratory gymnastics, massage of the chest,
and physiotherapeutic procedures (inductotherapy, electropharesis of
Novocain or Calcium chloride).

In case of infection development, antibacterial means are recommended
(antibiotics and sulfanamides); with cardiac decompensation — cardiac
glycosidea (coglucon and strofantin), diuretics (furocemid, triampur and on-
potassium-sparing diuretics).

Verification of the ability to work. In case of chronic affection of
upper respiratory tracts, patients are able to work according to their
occupation under condition of dispensary observation and normalization of
work conditions. Presence of ulcerous-inflammatory processes is the
condition to provide a medical leave (temporary work).

Patients with mild and mean phases of chronic toxic bronchitis need
rational work beyond the area with dust action, matters of irritating action and
physical overstrain. In case of the impossibility to get such a job and the
decrease of qualification, they are sent to the Verification Commission to get
the invalidism group.

Patients with complicated forms of bronchitis are unable to work as a
rule; and sometimes need external help (II or I group of invalidism).

Preventive measures. Preventive measures are in the implementation
of progressive technologies into the production process (sealing-in of the
equipment, its further mechanization, effective ventilation and keeping to
safety rules), as well as utilization of individual protection means and medical
examination of workers.
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Chapter 4

OCCUPATIONAL DISEASES,
CAUSED BY CHEMICAL FACTOR IMPACT

OCCUPATIONAL DISEASES
WITH PREDOMINANT AFFECTION OF BLOOD SYSTEM

Among occupational diseases of the blood system, four main pathogenetic
groups can be defined nowadays (Table 7).

Table 7

Classification of occupational diseases in the blood system

Pathogenetic grouping

Main clinical form

Etiological factor

Diseases, conditioned by
toxic affection of marrow

Hypoplastic and aplastic
states

Benzol, xylol, toluol, and
ionizing radiation

Diseases, conditioned by
the change of blood base

Acute methemoglobinemia,
acute carboxyhemoglobin-

Amido- and
nitrocompounds of bezol

emia (aniline, nitrobenzol, and
trinitrotoluene) and carbon
oxide
Disease, conditioned by Acute toxic anemias, Arsenious hydrogen and
hemolytic action conditioned by phenylhydrazine
intravascular hemolysis and
chronic toxic anemias,
conditioned by intracellular
hemolysis
Diseases, connected with Chronic sideroachrestic Lead

anemia and disorder of
porphyrinic exchange

the disorder of the
hemoglobin synthesis

Intoxication with aromatic hydrocarbon

One of the simplest representatives of aromatic hydrocarbons is benzol.
It is a colorless liquid with peculiar pleasant smell. It evaporates well at the
room temperature. It is badly dissolved in water, but well in alcohol, ether
and chloroform.

Benzol is widely used in various spheres of the industry: in rubber,
chemical, pharmaceutical, polygraphic, paintwork, in the production of
synthetic caoutchouc, explosive and medicinal matters. It is used as a solvent
for fats and caoutchouc. The allowed concentration of benzol in the air of the
work zone is 5 mg/m’.

Under production conditions, benzol gets into the body mostly in the
form of vapors through respiratory organs and undamaged skin.

Benzol is discharged partially in the unchanged state through lungs,
partially, it oxidizes to hydroxyl compounds — phenol and dihydroxybenzene,
which are discharged via urine together with sulphuric acid or gluconic acid.
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Benzol belongs to poisons with general toxic polytropic action; but its
well-known action is the action onto the haematogenous system. This
conditions listing of benzol with the group of “Blood poisons”.

In the result of the action of benzol, both acute and chronic
intoxications can be observed.

Pathogenesis. With acute poisoning, the action of benzol is mostly
obvious in the central nervous system and it progresses according to the type
of poisoning with narcotic poisoning.

Mostly, pathogenesis of chronic poisoning is in the inhibition of
haemopoiesis — affection of proliferation of progenitor cells on haemopoiesis.
Obviously, from the intensiveness (concentration of benzol vapors in the air
of production territories) and the duration (number of work years in contact
with benzol) impact, as well as from individual properties of the organism
and its haematogenous organs (inherited inclination and previous diseases,
which influence the blood system) depends the depth and the stage of
affection of the marrow.

With the great intensiveness of toxic impact, the deepest affection of
haematogenous organs is possible. In such cases, total inhibition of
haemapoesis, disorder in proliferation of stem haematogenous cells and
partially — predecessor of haemapoesis take place. Also, ability of these cells
to differentiate can be affected. The result of such deep disorder of
haemapoesis is progressing pancytopenia.

Less intensive toxic impact onto the marrow is accompanied by the
inhibition of proliferation of differentiated blood cells (myeloblasts,
erythroblasts and megacaryoblasts). Prevalent affection of granulocytopoiesis is
possible here (progressing leukopenia) or thrombopoiesis (thrombocytopenia or
hemorrhagic syndrome). Affection of germ of haemapoiesis can be assisted by
pathologic changes or the impact ontpo a corresponding germ of haemapoisesis
(fibromyoma, prolonged and excessive menses, gastric achylia, toxic impact
onto the leucopoiesis of some medicinal drugs).

It has been stated that the toxic impact onto haematogenous cells are
caused by not only benzol, as its transformations (phenols), which are created
in the marrow, where benzol is accumulated. Thus, mutation in the
chromosomal apparatus of haematogenous cells and the disorder of mitosis
are conditioned by toxic impact of phenols.

Pathologic and anatomic pattern. Phenomenon of asphyxia is
characteristic for acute intoxication with aromatic carbohydrates. Plethora of
internal organs and spot hemorrhages in lungs, pleura, epicardium and
mucous tunic of gastrointestinal tract; swelling, plethora of brain and its
membranes as well as fine hemorrhages are observed.

At toxic intoxication with benzol, changes mostly take place in the
haemopoiesis system. Hemorrhages into skin, mucous and serous tunics,
internal organs, soft brain membranes, matter of cerebral hemispheres, and
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its ventricles. The permeability of walls of blood vessels increases;
perivascular intermediate sclerosis. Marrow has mucus-like consistency
and it 1s pink-yellow. On the microscopic level, hypoplasia of marrow is
noticeable; more rarely, atrophy and aplasia pf the panmyelophthisis take
place (Fig. 3).

Fig. 3 Marrow
a — hypoplasia b - aplasia

All the shoots of marrow are affected. Sometimes, some areas of
haemopoiesis stay. Together with the inhibition of haemopoiesis processes,
there are cases with marked hyperplasia of marrow, up to leukemic pattern.
Spleen is reduced, with phenomena of hemosiderosis. Liver is increased,
and has signs of fat degeneration, hemosiderosis, intermediate sclerosis,
and infiltrates with lymphoid and plasmatic cells. There are regenerated
changes of epithelium of twisted channels in kidneys; ulcer on the mucous
tunic, also much fat deposits in the hypodermic cellular tissue can be
observed.

Acute intoxications under production conditions can be
observed rather rarely. They belong to accidental situations due to
violation of safety rules. In the clinical pattern, changes in the central
nervous system can be observed.

With light poisoning, general weakness, headache, dizziness, nausea,
vomiting, noise in ears and jiggling when walking are observed. However,
other transformations from the side of other organs and systems are not
observed. Sometimes, it is possible to notice some leukocitosis with stab
shift, which passes fast.

With more marked intoxications, conditioned by the impact of
significant concentrations of benzol, loss of consciousness and pupil
change reaction can be observed. Intense respiration is slowed down, pulse
is increased, and weak filling and arterial pressure are decreased. At the
same time, marked leukocitosis can be often observed.

In case of provision of the corresponding assistance, recovery takes
place comparatively fast. There are cases of sudden death from the
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paralysis of higher nervous centers with the action of high concentration of
benzol (cleaning of tanks where benzol was).

Chronic intoxication develops fast with prolonged
impact of subtoxic concentrations of benzol. The severity and character of
phenomena, which develop with poisoning, depend on work conditions
(character of production processes, the temperature of the environment,
concentration of benzol in the air, as well as duration of staying under
these conditions), and from the organism state.

There are mild, mean and sever forms of chronic poisoning with
benzol.

In mild cases of chronic poisoning, the most characteristic sign is the
decrease of the number of leukocytes. At first, transitory leucopoenia is
observed, then the decrease of the number of leukocytes is stable enough,
and reaches the level 4.0-10° per liter and lower. At this background, the
decrease of the share of neutrophilic granulocytes with toxigenic grain,
hyper segmentation of nuclears, and increase of the number of stab
neutrophilic granulocytes can be observed.

From the central nervous system, neurasthenic syndrome prevails.
Signs of hypertension are observed.

Chronic benzol poisoning of the mean degree of severity is
characterized by further decrease of the number of leukocytes (up to 2.8 —
2.0 - 10 ° per liter). It is also accompanied by thrombocytopenia, the
number of thrombocytes decreases to 120 — 80-10° per liter. From the side
of the central nervous system, asthenovegetative syndrome can be
observed, which is manifested through headache, dizziness, general
weakness, adynamy, increased irritability, sleep disturbance and
hyperhidrosis. There can be changes in the peripheral nervous system
according to the type of vegetative multiple neuritis, especially among
those who has contact with benzol through arm skin.

Changes of the state of the cardiovascular system are characterized
by hypertensia, liability of cardiac activity, hypertension, and moderately
marked myocardium degeneration.

Patient’s functions of stomach towards hyposecretion are in disorder,
digestion process gets worse and the acidity of digestive juices reduces.
The liver is moderately increased, and its function is in disorder. The
number of y-globulin and sometimes, B-globulins is a little increased.
Albuminoglobulin ratio is decreased.

Hemorrhagic syndrome (skin hemorrhages, epistaxis and
menamenorrhagias), as well as positive symptoms of tourniquet and cuff
takes place. The duration of hemorrhage increases; thromboplastic activity
decreases; fibrinolisis is intensified, and the retraction of blood clot is in
disorder.
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In the marrow, various manifestations of a mild form of hypoplastic
state with the intensification of proliferate activity of myelocariocytes.

With the severe form of poisoning, marked anemia is observed; the
number of erythrocytes decreases down to 1.0-1012 in one liter;
thrombocytopenia achieves the level of 30 - 35-10° per liter; the duration of
bleeding increases to 15 — 20 min, and resistance to infections decreases.
The following is characteristic: intense general weakness, drowse, noise in
ears, dizziness, blackout, paleness of coverlets, and systolic noise in the
upper part of the heart. Profuse hemorrhage appears (nosal, gastrointestinal
and uterine hemorrhages). They are often accompanied by infectious
complications (pneumonia, necrotic tonsillitis and septicopyemia). The
latter can cause the death of patients.

The forecast in case of presence of a severe form of chronic
intoxication with benzol can be rather unpleasant.

The described pattern of the chronic intoxication with benzol and the
progress of hematological changes are rather conditioned. Thus, if in the
air of the work zone where a worker 1s, the concentration of benzol is
rather small, the pattern of poisoning is different. At first, anemia can take
place, which later on is accompanied by leucopoenia and thromobpenia. In
some cases, blood transformation starts with thromobopenia, and then the
number of leukocytes and erythrocytes decreases.

Prolonged action of benzol can cause the development of chronic
leucosis, which does not differ much according to its clinical pattern from
the non-occupational one. Mostly it is chronic myeloid leucosis, sometimes
— lymphoblastic leucosis and arethmia.

Treatment. With acute poisoning, it 1s necessary to terminate
contact with benzol and stay outside as much as possible. In case of
irritation of the mucous tunic of eyes, it is necessary to rinse them with 2
% of sodium bicarbonate, if respiratory tracts are irritated, then dionine is
prescribed (0.015 g) or codeine phosphate (0.03 g two or three times a
day). Good effect is provided by inhalation with the solution of baking
soda; more severe forms of acute poisoning are the indication to prescribe
oxygen. Together with it, hypodermic injections of 20 % of the solution of
sodium caffeine-benzoate are prescribed in the amount o 1 to 2 ml or
cordiamine of 2 ml. If in the future, changes in the liver take place,
confinement to bed is prescribed; 15 to 20 intravenous injection 20 ml each
of 40 % solution of glucose, 1 to 2 ml of 5 % solution of ascorbic acid. It is
also possible to recommend a course (10 to 15) of intravenous injections of
10 % solution of calcium gluconate 10 ml each, which alternate with
glucose injections (every other day). In addition, 20 pills three times a day
are prescribed (total 15 to 20 days), vitamins B; and Bg.
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With chronic intoxications with benzol, curing measures are
determined by the character of main clinical manifestations of the
poisoning and the degree of their definition.

With the presence of neurological symptoms, sedative drugs are to be
prescribed (sodium bromide — 0.05 — 0.1 g two to three times a day;
tincture of valerian — 6.0:200 ml — 1 table spoon three times a day; good
result is provided by mild tranquilizers — meprobamate — 0.2 g or tazepam
— 0.01 g two to three times a day). The duration of the course is two to
three times. Together with it, it is reccommended to administer 6 % solution
of the vitamin B; with 1 ml intramuscularly during 15 to 25 days; 5 %
solution of vitamin B — 2 ml intramuscularly. The duration of the course is
1 to 1 Y2 months.

In the clinical pattern of the blood affection, treatment should be
conducted in a differentiated way with the consideration of current
transformations. Hypoplastic state is the indication to prescribe pentoxile,
which stimulates leucopoiesis and the production of antibodies. It is taken
in after meals for 0.2 to 0.4 g three or four times a day, the course duration
1s 15 to 20 days. Leucopoiesis can be also stimulated by leucogen for 0.2
three to four times a day during a week.

Administering of vitamins B;, B,, B¢ and B;,, often shows good
results. Sometimes, together with listed medicinal drugs, glucocortocoids,
iron-containing drugs and transfusion of blood of the same type are
prescribed.

In case of anemic syndrome, administering of hemostimuline is
prescribed (0.5 g three times a day during meals).

Patients with toxic hepatitis are prescribed to take syrepar
(intramuscularly — 2 ml during 30 days) and essentiale (2 capsules three
times a day during meals).

Expertise of the ability to work. In case of acute poisoning with
benzol of the mild degree, phenomena of intoxication pass fast (if further
contact of the patient with benzol is terminated) and are not accompanied
by the loss of the ability of the patient to work.

Recovery comes slower (on the fifth or seventh day) with the
ointoxication of the medium degree, and a patient should receive a sick
leave for this period. In the future, such patients are considered able to
work on their occupation.

After a severe acute intoxication, stable outcomes of acute
intoxication might stay after the recovery in the form of some syndromes
of affection of the nervous system. Such patients are considered to have
limited ability to work and should be assigned to face the Expert
Commission to receive the invalidism group in the result of the
occupational disease.
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Expertise of patients with chronic intoxication is conducted with the
consideration of the character and the degree of the expression of
hematological changes and the presence of other syndromes. With vaguely
marked leucopoenia (4.0-3.0-10° per liter) and the absence of other
transformations of blood and normalization of the pattern of blood,
temporary promotion to another position with easier conditions and beyond
the action of benzol for the period of two months and a sick leave should
be provided for this period. Later, it is possible to continue work according
to the occupation under conditions of strict keeping to sanitary and
hygienic norms.

With more marked hematological transformations (II phase), patients
should terminate the contact with benzol and its homologues completely.
Patients should be assigned to face the expert commission to receive III
group of invalidism and temporary pension for the period of re-
qualification due to the occupational disease.

With the severe form of intoxication, patients should be considered
unable to work (II group of invalidism) due to their occupational disease.

Preventive measures. To prevent poisoning with aromatic
hydrocarbons, it is necessary to carry out sanitary and hygienic supervision
of technological processes (sealing-in of the equipment, and effectiveness
of wventilation), connected with the utilization of benzol and its
homologues.

When carrying out some types of work, it is necessary to use
individual means of self-protection to protect respiratory organs. With this
purpose, filtering respirator is used, and in some cases, it is possible to use
isolating respirator.

Considering the possibility of the permeation of benzol through
undamaged skin, it is necessary to consider inexpedient to wash hands and
uniform with paint spots with benzol, as well as the contact of bare parts of
the body with it.

Besides benzol, its homologues are widely used in industries (toluol
and xylol) and chloral derivatives (chlorbenzene, dichlorobenzene, etc).

Xylols — liquids, used as solvents to receive phthalic acids. Toxic
action of xylols is characterized with the affection of the central nervous
system and irritation of mucous tunic of eyes and respiratory tracts.
Chronic intoxications are accompanied by the decrease of the level of
erythrocytes, poikilocytosis, anisocytosis and moderate leucopoenia with
relative lymphocytosis. Sometimes, some thrombocytopenia can take place.
In case of getting to skin, the development of dermatitis is possible.

Dichlorobenzenes — are liquids, and paradichlorobenzene is a solid
matter. Dichlorobenzenes are used as solvent, intermediate products to
receive some dyes, as well as insecto-fungicides. In the clinical pattern of
the intoxication with dichlorobenzenes are observed in the following cases:
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irritation of mucous tunic of eyes and respiratory tracts; in the blood the
level of hemoglobin is decreased, the decrease of the number of
erythrocytes and thrombocytes, as well as the appearance of
methemoglobin.

Intoxication with carbon oxide

Carbon oxide is a colorless gas, and in pure form, it has no smell or
taste. It is lighter in weight than air; it does not dissolve in water and is
well dissolved in the liquid ammonia.

Carbon oxide is a constituent part of a number of gases, which are
used or created in industries. Producer gas contains from 9 to 29 % of
carbon oxide, and blast-furnace gas contains up to 30 %.

Under unfavorable sanitary and hygienic conditions, as well as if not
to keep to rules of safety measures, occupational poisoning with carbon
oxide at the industry can take place. Poisoning is possible in boilers,
producer gas, blast furnace, open-hearth and foundry shops, as well as
during testing of engines. Significant discharge of carbon oxide is possible
during gunnery, bombardment and machine-gun fire, as well as in tank,
armored cars and cartridge towers. The increased content of carbon oxide
can be observed in the air of some shops of ceramic, brick, cement,
construction industry, as well as engine-rooms of diesel locomotives,
cockpits, garages, auto machines, motor boats and in chemical industry
during synthesis of some matters, output material for which is carbon
oxide. Due to the fact that the main part of carbon monoxide is carbon
oxide, it is necessary to consider the possibility of domestic poisoning.

The main way for carbon oxide to get into a human organism is via
respiratory organs. It can be discharged with air exhaling in an
unchangeable state. Partial oxidation in the organism into carbon dioxide is
possible.

Pathogenesis. According to toxic properties, carbon oxide is a strong
poison, which impacts blood. High likeness of carbon oxide with bivalent
iron to hemoglobin, which is almost 300 times higher than the likeness of
hemoglobin to oxygen and it conditions its toxic action onto the body.
Carbon oxide, squeezing oxygen from its compounds with hemoglobin,
creates carboxyhemoglobin. Whereas a part of hemoglobin is inactive,
what infringes the transportation of oxygen to tissues and leads to the
development of hypoxia.

The number of created carboxyhemoglobin is proportional to partial
pressure of carbon oxide and is inverse to the pressure of oxygen in the
exhaled air. At the increased content of carbon, oxide in the exhaled air
initiates the process of dissociation of carboxyhemoglobin, which is mainly
over after 7 to 9 hours after single impact of carbon oxide. Such existing
dependence is given in Table 8.
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Table 8
Dependence between the stage of blood saturation with carboxyhemoglobin and
clinical symptoms of intoxication with carbon oxide

Content of Clinical symptoms of intoxication with carbon oxide
carboxyhemoglobin
in blood, %
Up to 10 Fatiguability at physical activity
10 — 20 Dizziness when moving, and headache
20 - 30 Headache, excitement, light fatigability, and fuddle
consciousness
40 — 50 Headache, collapse and loss of consciousness
60 — 70 Unconsciousness and possible death
80 Fast death

Formation of carboxyhemoglobin is accompanied by the decrease of
content of oxygen in the arterial blood with 20 to 12 %, arterial-venous
difference up to 4-2 % (6 — 7 % in the norm), content of carbonic gas from
45 to 35 % (data in percentages are characterized with volumes of matters).

When poisoning with carbon oxide together with hypoxia, reduction
of transportation form of iron in the blood takes place. Besides, at bigger
concentration in blood carbon oxide has direct impact onto the cells of
tissues, inhibits tissue respiration in the blood of brain, and carries out
inhibitory impact onto the cytochrome-enzyme system.

Hypoxia and carboxyhemoglobin excites reflexes with carotid
glomerules, have marked impact onto metabolism and the state of
endocrine and vegetative system.

The boundary permitted concentration (BPC) of carbon oxide in the
air of the industrial zone is 20 mg/m’. If working for not more than one
hour, BPC can be up to 50 mg/m’; if working for not more that 30 minutes
— it can be up to 100 mg/m’; and if working for not longer than 15 minutes
— up to 200 mg/m’. Maximal single BPC in the atmosphere air is six
mg/m’, and average daily one — one mg/m’. For residential facilities of
BPC is two mg/m’.

Pathologic and anatomic pattern. In the pathologic and anatomic
pattern of acute intoxication with carbon oxide are observed in the
dissemination of vascular changes. In many organs and systems (skin,
muscles and brain), plethora, small and large hemorrhages, as well as
degenerated changes and necroses can take place.

A characteristic sign is a relative coloration of skin and mucous
tunic, which gains pink coloration.

Clinics. The clinical pattern of the acute poisoning with carbon oxide
1s diverse and is characterized by mainly changes of blood systems,
disorder of the activity of cardiovascular and central nervous systems. The
coloration of mucous tunic and skin is bright pink and intensiveness
usually corresponds to the degree of the severity of intoxication.
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One of the syndromes, which have a decisive meaning in the
diagnostics of acute intoxication with carbon oxide, is the change in the
nervous system. At the action of some concentrations of carbon oxide take
place passing symptoms of the disorder of the central nervous system,
which are accompanied by a headache of pulsing character, mostly in the
area of temples, nausea, vomiting, dizziness, general fatigability, weakness
in legs, fast heart beating, and heart weakness.

At physical activity of a patient from the area, gas-laden with carbon
oxide, and the provision of a corresponding assistance, all the listed above
phenomena disappear gradually.

In case of prolonged action of significant concentration of carbon
oxide, a severe form of poisoning develops, which is accompanied by the
loss of consciousness and comatose state with complete inhibition of
reflexes. When inhaling much carbon oxide, coma can take place
immediately. During the coma, trismus or lockjaw can be defined,
significant rigidity of muscles of the torso and limbs, dot cramps,
pathological reflexes, disorder of cardiac activity and respiration.
Depending on the severity of the intoxication, state of coma can last from
several hours to several days. During growing disorders of cardiac activity
and respiration (it becomes very rare and superficial), death can be caused
by the respiratory center paralysis.

If the progress of toxic process is more favorable, then coma is
replaced by a short-term period of movement excitement, in the basis of
which there is the disorder of corticosubcortical activity, which appears on
the background of external boundary dormancy, which is kept in the
cortex. Patients jump, intend to run, become aggressive, and cannot orient
in time or space. Excitement goes away, after what they gradually lose
consciousness. However, complete renewal of the psycho activity does not
take place immediately. For a long time, patients are in spellbound state,
which can be characterized by dormancy of psycho processes, indifference
to the environment, and disturbance of memory.

In the distant period after severe forms of poisoning, in particular
after prolonged coma, stable affection of nervous system can be observed.
They include phenomena of Parkinsonism, which can be clinically defined
in several months after poisoning. Obviously, changes, which take place on
the height of intoxication in extrapyramidal system, and for some time they
can develop clinically compensated. At the progressing of the process, a
corresponding clinical symptomatology develop: anemia, movement
stiffness and rigidity of muscular system. Peripheral sectors of the nervous
system at acute poisoning with carbon oxide suffer much more rarely.
Cases of the progressing of neuritis and polyneuritis are described.

If the form of intoxication if severe, swelling of retina can take
place; in the fundus of eye sudden expansion of veins can be observed,
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small hemorrhages along vessels, which can later cause atrophy of optic
nerves. In some cases, complete lose of sight is possible, caused by the
affection of central sectors of sight analyzer.

Severe acute poisoning with carbon oxide can be accompanied by
trophic changes of skin and other organs. Patients, who have been under
the impact of carbon oxide for a long time, often have affected skin. In the
initial period, these changes of skin are more or less well-outlined erythem,
which is pigmented further. In a number of cases, on the background of
erythema, blisters of different sizes, filled with transudation of yellow
color, which remind burns. Blisters are localized on the skin of chest, hips
and limbs. They burst easily; in case of infecting, it can be complicated
with purulent process.

Main pathologic processes, which are observed at acute poisoning
with carbon oxide, include changes in the peripheral blood. Thus, at the
light degree of intoxication, polycythemia, increase of the content of
hemoglobin, sometimes, neutrophilic leukocitosis, increase of the blood
viscosity and slowing down of ESR can take place. On the height of
intoxication, determine carboxyhemoglobin is determined in blood.

Patients with acute intoxication with carbon oxide have changes in
the cardiovascular system. They are characterized with the appearance of
tachycardia, widening of heart boundaries, and tone dullness. Often, there
are various types of arrhythmia can be met. On the height of intoxication,
arterial blood pressure is increased.

The possibility of chronic poisoning with carbon oxide are
denied by some researchers, but others consider them the result of
numerous mild acute poisonings. Patients complain to have a headache,
buzzing in the head, dizziness, increased fatigability, irritability, poor
sleep, worsening of memory, short-term disorder of orientation, heart
beating, dyspnea, states of unconsciousness, disorders of skin sensitivity,
hearing and sight. Functional disorders of the central nervous system can
be observed, like asthenia, vegetative dysfunction with angiodystonic
syndrome, inclination to vessel spasms, and hypertension with further
development of a hypertonic disease.

Chronic poisoning causes the development of arteriosclerosis.
Possible disorders of a menstrual cycle, generative function among women,
as well as unfavorable progress of pregnancy, and weakening of male sex
functions.

The amount of hemoglobin and erythrocytes increase in the blood,
and moderate anemia and reticulocytosis can be observed.

First aid and treatment. A sick person should be immediately taken
outside in the fresh air, and stay in calm state and be warmed up. Oxygen
inhaling should be started as soon as possible.
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At severe intoxications, urgent hyperbaric oxygen therapy is
recommended for 1 to 1.5 hours, and in case of the necessity, this
procedure should be repeated.

On t