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Introduction. The cardiovascular system reacts to almost all occupational hazards. Various methods for diagnostics, in particular ultrasound, may help to identify
preclinical forms of the disease.

The study aims to development of criteria for early diagnosis of occupational diseases of the vessels of the upper extremities in machine-building workers.
Materials and methods. One hundred twenty-six workers of a machine-building plant were examined using standard clinical and laboratory methods, ultrasound
examination of the vessels of the upper extremities and X-ray examination of the hands.

Results. Laboring job, hand-arm and whole-body vibration, and noise with an average work experience of 21 years are risk factors for spastic changes in the
vessels of the upper extremities in workers of machine-building production. X-ray changes in the hands are determined in 83% of cases and manifest themselves
as a violation of local blood circulation, cystic restructuring in the bones of the wrists, and peri-articular osteopenia. Characteristic signs of vascular pathology
detected by ultrasound are an increase in the resistance index with the preservation of speed indices (in 100%), impaired venous outflow (in 82%), and pathological
tortuosity of blood vessels (in 76%).

Limitations. We did not standardize workers depending on tobacco smoking due to the low number of workers in certain occupations.

Conclusion. The results of ultrasound examination of the main vessels of the upper extremities in power engineering workers showed the presence of spastic vascular
changes, which, with further exposure to occupational hazards, develop into angiodystonic syndrome, which is one of the syndromes of effects of vibration or
polyneuropathy.
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YnbTpasBykoBoe uccrefoBaHme COCyA0B BEPXHUX KOHEYHOCTEN
Npyu paHHen AMArHocTuke nepudpepnueckoro AHrMOAUCTOHUYECKOro
cMHAgpoma NpodeccMOHANIbHOW 3TUONIOTUM

'®BYH «Ceeepo-3anagHslit Hay4HbIM LLEHTP rUrMeHsl M obLuecteeHHoro 3gopoeba» PegepansHol cnyx6bl o Haasopy B chepe
3awmTsl npae notpebuteneit u narononyums yenoseka, 191036, Cankr-letepbypr, Poccus;

2PreQY BO «Cesepo-3anagHbii rocyaapCTBeHHbIM MEAULMHCKMI YHMBepcnTeT uMern M., Meunnkosa»
MuHucrepcrea 3gpasooxpanenms Poceuickon Pepgepaupn, 191015, Cankr-lNetepbypr, Poccus

Beedenue. Cepoeuno-cocyducmas cucmema peazupyem npaKkmu4ecku Ha 6ce 8peoHbie npouzeoocmeennvle pakmopsl. Pazauunvie memoos: duaenocmuiu,
6 HaACMHOCMU YAbMPA38YK080€ UCCAeO008AHUE, NO360ASIOM BbIS8UMb OOKAUHUYECKUE (OpMbl 3A001€8AHUS.

Ileav uccaedosanus — paspabomra Kpumepues panneil OUAeHOCMUKU NPODECCUOHANbHOI NAMOA0RUU COCY008 8EPXHUX KOHEUHOCHEN Y pAOOMHUK08 MAUUHO-
CMpPOUmMenbHo20 NPoU3800Ccmea.

Mamepuaavt u memoodvt. Obcaedoganvt 126 pabouux MauuHOCMPOUMebHO20 34600a ¢ NPUMEHEHUEeM CIMAHOAPMHBIX KAUHUKO-1a00pamopHbiX Memodos,
YABMPA38YK08020 UCCAC008AHUS COCYO08 BEPXHUX KOHEUHOCMEN U PEHM2eH0A02UUeCK020 UCCAe008AHUS KUCMeEl.

Pesyavmamut. Taocecmv mpyoosoeo npoyecca, 00uas u A0KAAbHAS GUOPAUUS, A MAKICe WYM npu cpednem cmadice pabomut 21 200 aeastomes paxmopa-
MU pUCKA pa38UMuUsi CHACMUYECKUX USMEeHeHULl cOCyd08 6ePXHUX KOHeYHOCmell Yy pabouux MauuHOCMpoumenbHoz2o npouzeoocmea. Penmeenonoeuueckue
usmeneHus 6 pykax onpedeasiomces 6 83% cayuaes u nposGAsIOMCs HAPYULCHUEM MECHHO20 KPO8OOOPAUeHUs, KUCMOBUOHbIMU NEPeCMPOUKAMU 8 KOCMAX
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OpurnHanebHasi cratbsi

3anacmuil U 0K0A0CYCMagHoli ocmeonenueli. XapakmeprHoimu RPUSHAKAMU cOCYOUCMOL NAMOAOUU, BbIABASEMOL NPU YAbMPA38YK080lU uasHoCmuKe,
AGAAOMCS NOGblUEHUE UHOCKCA Pe3UCMEeHMHOCMU NPpU COXPAHeHUU CKopocmHbix nokazameneil (¢ 100% cayuaes), HapywieHue 6eHO3HO20 OMMOKA
(6 82% cayuaes) u hamoaozuueckas uzgumocms cocyoos (6 76% cayuaes).

Ozpanuyenus uccaedoganus. B cessu ¢ manoi yucreHHoCmbio pabomHUK08 HeKOmMopsixX npogheccuil cmanoapmuzayus pabomHUK08 6 3a8UcUMOCmU
om cmamyca mabaxKoKypeHus He Po80OUAAC.

Sakarouenue. Pesyasvmamol yaompazeyk06020 uccae008aHUs MAUCMPAAbHBIX COCYO08 BEPXHUX KOHEHHOCMEI Y PAOOMHUKOS8 IHeP2emUH1eCcK020 MAUUHOCMPO-
€HUs NOKA3aAu HAAUYUe CRACMUYecKUux coOCyOUCmblX UsMeHeHUl, KOmopbie npu 0anvHeiluem 8030elicmeuu 8peOHbIX NPoU3B00CMEeHHbIX (PaKmopos nepepac-
marom 6 aH2uOOUCIMOHUYECK UL CUHOPOM, ABASIOUWUIICS OOHUM U3 CUHOPOMO8 8UOPALUOHHOL 00AE3HU UAU NOAUHEEPONAMUL.

Karoueevte caosa: yasmpaseykoeoe uca/zedoeaﬁue; apmepuu 6epxXHux KOHeYHoCmell; Cnacmu4ecKue UsMeHeHus; undexc pesucmenmuocmu, COCy()llCmbll; monyc

Cobaro0enue smuneckux cmanoapmos. Hccaedoganue 0006peno nokanvhvim smuseckum komumemom OBYH «C3HI] eueuenvt u obuecmeentozo 300pogvs»,
npomokoa No 23.1 om 28.10.2020 2.
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Introduction

Saving the health of working population is a priority direction
of the state policy in the field of labor relations and ensuring
healthy and safe working conditions by the employer, prevention
of occupational diseases, since the economic recovery of the state
is directly related to the able-bodied population [1].

In modern conditions, an important problem is the growth of
non-communicable morbidity [2]. Detection of diseases associated
with exposure to occupational hazards at an early stage and their
timely prevention allows to reduce the disability of workers and
increase the period of active labor activity.

Diseases associated with the influence of physical factors
are leading in the structure of occupational pathology, effects of
vibration occupy the second place in this group and is registered in
almost 30% of cases, second only to noise effects on inner ear [3].

The most unfavorable working conditions are observed at a
number of enterprises engaged in mining, metallurgy, shipbuilding
and mechanical engineering [4]. A significant place in the clinical
picture of employees of these industries is occupied by changes in
the cardiovascular system in the form of hypertensive diseases,
tachycardia and other cardiac arrhythmias [5]. The mechanism
of spastic changes in arteries and angiodystonic syndrome of the
upper extremities is associated with dysfunction of ergotropic
and trophotropic suprasegmentally and segmental vegetative
structures [6, 7].

Spastic vascular changes precede peripheral angiodystonic
syndrome, which is part of effects of vibration and accompanies
polyneuropathy from functional overstrain [8]. Often, changes are
detected already at the stage of angiodystonic vascular reaction,
when workers cannot work in their former specialty and are forced
to undergo a long period of treatment and rehabilitation [9].
Therefore, early detection of vascular changes (preclinical form)
and timely prevention contribute to preventing the development
of occupational diseases and prolonging the active labor activity of
the employee [10]. To the least extent, this occupational pathology
is described in workers of machine-building production.

The aim of the study was to develop criteria for the early diagnosis
of occupational diseases of the vessels of the upper extremities in
workers of machine-building production.

Materials and methods

In the course of the study, 126 employees (13 women and 113
men) of one of the large modern machine-building enterprises
of St. Petersburg were examined. Data on the state of health of

patients were obtained during an in-depth clinical and instrumental
examination on the basis Public Health Research Center in
February 2021.

To describe the working conditions according to the severity
of labor process (heavy physical work), hand-arm and whole-body
vibration, which determine the increased risk to health in terms of
peripheral vascular disorders we used data of a special assessment
of working conditions conducted at the workplace of the enterprise
in 2017—2019.

Workers underwent routine medical check-up by doctors
(general practitioner, surgeon, neurologist, ophthalmologist,
ear-nose-throat specialist, and occupational physician), standard
laboratory tests, X-ray examination of the hands, triplex ultrasound
scanning of the main vessels of upper extremities.

X-ray examination of hands was carried out on a radiographic
device “UNISCAN” (“PULMOSCAN-760U”) in an anterior-
posterior projection, field size 22%22 sq.cm, focal length 138 cm,
tube voltage 70 KV, with an exposure of 40/4.7 mA/sec and an
effective radiation dose of the patient 0.0025 mSv.

Ultrasound scanning of upper extremities arteries (brachial,
elbow and radial) was carried out on a device of the expert class
Samsung Medison HS50-rus with a linear sensor at an operating
frequency of 5—15 MHz, at a depth of up to 1.5—2.0 cm according
to the developed technique [11]. The following velocity and
spectral parameters of vascular blood flow were measured systolic
(pulse) blood flow rate and resistance index (RI, index Purselo).
The presence or absence of stenoses, occlusions, and aneurysms
were assessed, and sites with abnormal blood flow were searched.

To study the vascular bed of the main arteries of the upper
extremities, a reference group of 80 practically healthy volunteers
in occupations without physical exertion or with moderate physical
exertion was normally examined: teachers, kindergarten teachers,
teachers of higher educational institutions, catering workers whose
working conditions were assessed as acceptable. The distribution
by gender and age was comparable with the main group.

Statistical processing of the research results was carried out
on IBM SPSS Statistics v.22 and Microsoft Office Excel 2010
software. The normality of the distribution in the samples that
included blood flow indicators (systolic blood flow rate, RI) in the
studied arteries was determined using the Kolmogorov—Smirnov
criterion, and in the group of women by using the Shapiro-Wilk
criterion. In the case of a normal distribution in the samples,
the T-criterion for independent samples was used, adjusted for
Levin’s criterion of equality of variances. With a distribution
different from normal, the Mann-Whitney criterion was used.
The age of patients is presented in the format M=+m (arithmetic
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Characteristics of working conditions at workplaces of the enterprise
XapakTepuCcTHKA YCJOBHI TPYAa HA Pa0OYMX MECTAX NPeNNpPUsATHs

Table 1| / Tabauma 1

. Number of workers Labor process severity Whole-body vibration | Hand-arm vibration| Noise
Occupation T 06 6 1 6 I
Tpodpeces Yucno padornukos | TaxkecTs TpymoBOro nmponecca mas BuOpanus OKaJIbHAS BUOpALWS y™M
n=126 class of working conditions / knacc ycosuii Tpyza
Boilermaker / Korenpiuk 15 3.1 2 3.1 3.2
Electric and gas welder / DnekrporazocBapiink 13 3.1 2 2 3.1
Metal work assembler 28 3.1 2 3.1 3.1
Criecapb 110 cO0pKe METAUIOKOHCTPYKLIM It
Metal Cleaner / YnucTuibIinK MeTasia 7 2 2 3.1 33
Overhead crane operator 13 3.1 3.1 2 3.2
MalnHUCT MOCTOBOIO KpaHa
Manual Cutting Gas Cutter 11 3.1 2 2 32
[azopesuuk pyuHoii pe3ku
Chopper / O6py6umk 4 3.1 2 3.1 32
Polisher / [MoaupoBuiyk 8 32 2 3.1
Slinger / Crponanbiuuk 4 3.1 2 32
Metal Cutter / Pe3unk mertamia 7 3.1 2 3.1 3.2
The charge maker / HIuxToBumMK 9 3.1 2 2 3.2
Grinder / nudosumk 7 2 2 3.1 3.1

mean and standard error of the mean), the resistance index and
blood flow rate were Me [Q;—Q;] (median and interquartile
range). The critical significance level of the null hypothesis was
assumed to be 0.05 [12].

Results

Because of the conducted studies, it was found that the average
age of patients was 48.1 & 1.1 years. The work experience under the
influence of occupational hazards that could cause occupational
disease was 21.0 = 1.1 years. The distribution of patients
depending on the occupation and classes of working conditions for
occupational hazards is presented in Table 1.

As can be seen from the presented table, the final class of
working conditions at all analyzed workplaces is not lower than
3.1 (harmful working conditions of the I degree). The most
unfavorable working conditions (harmful working conditions

Physical examination findings
JlaHHbIe 00bEKTUBHOTO OCMOTpA

of the 3% degree) were observed in a metal cleaner. The leading
occupational hazards in almost all workplaces were increased
noise levels, the severity of the labor process (heavy physical work)
and hand-arm vibration.

The main occupations in this manufacture, where hand-arm
vibration and heavy physical work were recorded, were boilermakers,
metalwork assemblers, metal cutters and choppers. They accounted
for 43% of all surveyed workers. 46% of employees in occupations of
an electric and gas welder, an overhead crane operator, a hand-cut
gas cutter, a polisher, a slinger, a charge maker had excess hygienic
standards for noise and the severity of the labor process.

Result of the clinical examination revealed that the main
complaints were pain in hands (22 people) and chilly hands
(5 people), which was an indirect sign of microcirculation
disorders (Table 2). Objective neurological examination did not
determine any pathological changes that are special for vascular
pathology.

Table 2 / Tab6auia 2

. Number of workers Complaints / 2Kano0or
(r)[ccupatlon Yuceno padotnukos | pain in hands / 60ub B pykax | chilliness in hands / 3s6kocTb kucreii

podeccus n=126 . ‘ % . ‘ %
Boilermaker / Korenbiimk 15 2 13.3 - —
Electric and gas welder / Dnekrporazocsapiiik 13 4 14.3 2 7.1
Metal work assembler / Ciiecapb 1o c60pke METaLIOKOHCTPYKIIMIA 28 2 28.6 1 14.3
Metal Cleaner / Yuctuiblink Metasia 7 3 75.0 3 75.0
Overhead crane operator / MaimH1CT MOCTOBOTO KpaHa 13 1 14.3 — —
Manual Cutting Gas Cutter / ['a30pe34nK pyqHOii pe3ku 11 — — — —
Chopper / O6py01IMK 4 - — - —
Polisher / TTonupoBsink 8 — — — —
Slinger / Ctponanbiuk 4 - — - -
Metal Cutter / Pe3unk mMertasuia 7 — — — _
The charge maker / IlIuxroBmmk 9 — - - —
Grinder / Ilnudosmk 7 2 28.6 2 28.6
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Findings of X-ray examination of the hands
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Table 3 / Tabnuua 3

0 . Number of workers| Peri-articular osteopenia Deforming osteoarthritis | Cyst-like clearances in wrist bones
ccupation Yucno padornukos | Okonocycranas ocreonenns | ledopvmupyrommii ocreoaprput| Mekne KHCTbI B KOCTAX 3aNACThs
Ipodeccus
n=126 n % n % n %
Boilermaker / Korenbuimk 15 8 53.3 5 333 5 33.3
Electric and gas welder 13 2 15.4 6 46.2 9 69.2
DIIeKTpOrazocBapink
Metal work assembler 28 21 75.0 10 35.7 11 39.3
Criecapb 1o cO0pKe METAIOKOHCTPYKLIM I
Metal Cleaner / YucTuibIuuk MeTasia 7 5 71.4 2 28.6 3 42.9
Overhead crane operator 13 1 7.7 5 38.5 1 7.7
MammHUCT MOCTOBOTO KpaHa
Manual Cutting Gas Cutter 11 2 18.2 2 18.2 — —
lazope3unk pydyHoit pe3ku
Chopper / O6py6umk 4 4 100.0 3 75.0 2 50.0
Polisher / TTonupopumk 8 5 62.5 7 87.5 3 37.5
Slinger / Ctpomnanbink 4 — — 1 25.0 2 50.0
Metal Cutter / Pe3urk metajuia 7 4 57.1 4 57.1 4 57.1
The charge maker / [LIuxToBumMK 9 7 77.8 5 55.6 5 55.6
Grinder / nndosumk 7 4 57.1 6 85.7 2 28.6

As can be seen from the table presented, complaints were
registered mainly in occupations (a chopper, a grinder, a metal
cleaner, a metal cutter, a metalwork assembler, a boilermaker),
where the most harmful working conditions were recorded (in 82%).

The results of laboratory blood tests showed
hypercholesterolemia in 32% of metalwork assemblers and in
27% of electric and gas welders.

According to the results of hands X-ray examination, changes
were detected in 83% of the examined and manifested in the form
of periarticular osteopenia in 70%, cyst-like clearances in the
navicular and cephalic bones in 40%; deforming osteoarthritis of
the interphalangeal, metacarpophalangeal, wrist joints and wrist
bone joints on both sides in 44% (Table 3).

From the data presented, it can be seen that radiological
changes were more often determined in occupations of a
metalwork fitter (33%), a boiler maker (14%), an electric and gas
welder (13%), a polisher (11%).

Ultrasound examination of the upper extremities main
arteries did not reveal hemodynamic significant stenoses,

occlusions and aneurysms of the forearm arteries, the diameter
of the examined arteries was recorded within the normal range.
Atherosclerotic plaques, thrombosis along the vessels of the
forearms were not detected. There was venous dyscirculation in
the veins of the forearm, the failure of the valvular apparatus
in 103 people, the initial S-shaped and C-shaped tortuosity of
the radial and ulnar arteries was greater in the distal third in 96
people. The results of ultrasound examination of the arteries
in the main group and in the referent group are presented in
Table 4.

Comparative analysis of blood flow parameters in women and
men showed no statistically significant differences (p > 0.05), and
therefore further analysis was carried out without standardization
of workers by gender. As can be seen from the presented table,
statistically significant differences were found between the values
of the RI for all the analyzed arteries and the norm values on
both the right and left arm (p < 0.001). There were no statistically
significant differences between the blood flow rate in the
examined arteries (p > 0.05).

Table 4 / Ta6nuua 4

The results of ultrasound examination of the main arteries of the upper limbs
Pe3ynsraThl yabTPa3ByKOBOIo MCC/I€I0BAHMS MATMCTPAJIBHBIX apTepHil BEPXHUX KOHEYHOCTei

Blood flow rate (V), cm/sec Resistance index (RI)
Cxkopoctb kpoBoToka (V), cm/c Wupexc pesucrentHoctu (RI)
Arteries
Aprepun main group reference group main group reference group
OCHOBHAs rpynna Tpynna cpaBHeHus p* OCHOBHAs rpynma Tpynna cpaBHeHus ¥
n=126 n=237 n=126%* n=237
Left ulnar / JleBast nokTeBast 48.0 [42.6—64.2]  54.3[50.2—59.7] 0.054 1.00 0.77 [0.70—-0.92] <0.001
Right ulnar / IMpasas jokTeBast 53.2[50.6—55.8]  54.6 [50.7—59.1] 0.601 1.00 0.77 [0.72—0.90] <0.001
Left radial / Jleast iyueBas 54.5[51.8-57.2] 55.2[53.6—64.1] 0.466 1.00 0.7510.69—0.83] <0.001
Right radial / lNpasas nyuesast 57.6 [55.0—60.1]  55.8[53.2—64.5] 0.115 1.00 0.7510.68—0.87] <0.001
Left brachial / JleBast nieueBast 73.3[70.5-76.0]  71.1[65.8—75.1] 0.257 1.00 0.79 [0.70—0.94] <0.001
Right brachial / [Npasas rnieueBas 72.2169.4-75.1] 72.4165.2-76.7] 0.834 1.00 0.80[0.71-0.93] <0.001

Note: * p—is the exact significance of the differences (Mann—Whitney criterion); ** — for the main group, the first and third quartiles of the resistance

index are not shown due to their coincidence with the median.

[IpumeyaHnue. * p — TOUHAsE 3HAUUMOCTD pa3nuyuil (Kpurepuit MaHHa—YUTHU); ** — 1J1S1 OCHOBHOM TPYIIIbI MEPBBIN U TPETUI KBAPTIIM UHAEKCA

PESUCTCHTHOCTHU HE ITOKa3aHbI N3-3a UX COBIIAACHUS C MEIVNAHON.
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Further analysis in occupations with heavy physical work and
hand-arm vibration (boilermaker, metalwork assembler, chopper,
metal cutter) and occupations with heavy physical work and
noise (electric and gas welder, overhead crane operator, manual
welding gas cutter, polisher, slinger, charge) showed no statistically
significant differences in speed blood flow and resistance index in
the examined arteries (p > 0.05).

Discussion

The conducted study of power engineering workers showed
that the average age of the surveyed was 48 years, and the average
work experience under the influence of harmful production
factors was more than 20 years. About 43% of employees are
boilermakers, metalwork assemblers, metal cutters and choppers,
at whose workplaces excess hand-arm vibration, heavy physical
work were recorded. 46% of employees in occupations of an
electric and gas welder, overhead crane operator, a hand-cut gas
cutter, a polisher, a slinger, a charge maker had noise and heavy
physical work.

It is noteworthy that a quarter of the employees complained
about the pathology of the upper extremities, while an objective
examination by a neurologist revealed no pathological
changes. The results of laboratory blood tests revealed
hypercholesterolemia in 32% of metalwork assemblers and 27%
in electric and gas welders, which, apparently, can be explained
by the predominance of workers over 45 years old in these
occupations. As is known, the prevalence of lipid metabolism
disorders doubles with age [13].

Hands X-ray examination showed changes in 83% of the
examined workers in the form of cyst-like rearrangement in wrists
bones (40% of patients) and periarticular osteopenia in 70%. This
X-ray picture is specific to local circulatory disorders [14].

As is known from the literature data, peripheral angiodystonic
syndrome can develop due to physical overstrain and (or) exposure
to vibration exceeding the remote control, and manifest as
angiospasm [14, 15].

The results of earlier ultrasound examinations of the
upper extremities main arteries in patients with an established
occupation disease showed that the first stage of hand-arm
vibration syndrome is characterized by changes in the form of a
decrease in the pulse rate of blood flow through the ulnar artery

and a moderate increase in peripheral resistance (pulsation index
and resistance index) in the radial and ulnar arteries. These
changes are symmetrical on both upper limbs [16].

With physical overstrain of upper extremities against the
background of an increase in peripheral blood flow resistance
indices, an increase in blood flow velocity along the ulnar artery is
noted, no changes are detected along the radial artery [16].

The results of ultrasound examination of the main arteries of
the upper extremities in workers presented in this investigation
differ from those described above in that the velocity indicators
of blood flow are preserved (p < 0.001), while the resistance index
is increased (p > 0.05). These changes speak in favor of vascular
tone disorders in the form of spastic changes preceding peripheral
angiodystonic syndrome [17, 18].

Disturbance of venous outflow in the form of venous
dyscirculation through the veins of the forearm was determined in
82% of cases, initial changes in the anatomical course of the ulnar
and radial arteries in the form of pathological tortuosity in 76%.

Conclusions

The features of working conditions that determine the
formation of spastic changes in vessels of upper extremities in
machine-building workers are heavy physical work is not less
than class 3.1 with an average work experience of 21 years. At the
same time, the main occupational hazards include hand-arm and
whole-body vibration, heavy physical work, noise. Radiological
changes in hands are detected in 83% of the examined workers
and manifest themselves in the form of local circulatory disorders,
cyst-like rearrangement in the wrist bones in 40%, in the form of
periarticular osteopenia in 70%. The most informative method of
early diagnosis of vascular changes in the main arteries of upper
extremities is ultrasound. The characteristic signs are an increase
in the resistance index with the preservation of speed indicators
(recorded in 100%), a disturbance of venous outflow (in 82%),
pathological vascular tortuosity (in 76%). Thus, the results of
ultrasound examination of the main vessels of the upper extremities
in power engineering workers showed the presence of spastic
vascular changes that may develop into angiodystonic syndrome
with further exposure to occupational hazards, which is one of the
syndromes of effects of vibration or polyneuropathy from physical
overstrain.

References

1. Bukhtiyarov I.V. Current state and main directions of preservation and
strengthening of health of the working population of Russia. Meditsina truda i
promyshlennaya ekologiya. 2019; 59(9): 527—32. (in Russian)

2. Rakitskiy V.N., Tulakin A.V. Topical issues of modern hygiene. In: Proceedings
of the All-Russian Scientific and Practical Conference with International
Participation «Hygiene, Toxicology, Occupational Pathology: Traditions and
Modernity» [Materialy Vserossiyskoy nauchno-prakticheskoy konferentsii s
mezhdunarodnym uchastiem <«Gigiena, toksikologiya, profpatologiya: traditsii i
sovremennost’»]. Moscow: Dashkov i K; 2016: 15—22. (in Russian)

3. State report «On the state of sanitary and epidemiological well-being of the
population in the Russian Federation in 2020». Moscow; 2021. (in Russian)

4.  Skripal B.A., Nikanov A.N., Gudkov A.B., Popova O.N., Grebenkov S.V.,
Sturlis N.V. State of central and peripheral hemodynamics in workers with
vibration and noise exposure on the background of the cooling microclimate of
underground mines in the Arctic zone of Russia. Sanitarnyy vrach. 2019; (2):
32—7. (in Russian)

5. Gratsianskaya L.N., Elkin M.A. Occupational Diseases of the Extremities
from Functional Overstrain [Professional’nye zabolevaniya konechnostey ot
funktsional’nogo perenapryazheniyaj. Leningrad: Meditsina; 1984. (in Russian)

6. Konchalovskiy N.M. Cardiovascular System under the Influence of Professional
Factors [Serdechno-sosudistaya sistema pri deystvii professional’nykh faktorov].
Moscow: Meditsina; 1976. (in Russian)

7. Mikulinskiy A.M., Sheyman L.S., Radzyukevich T.M. The Effect of Local
Vibration and Vibration Protection Issues [Vozdeystvie lokal’noy vibratsii i voprosy
vibrozashchity]. Gor’kiy; 1983. (in Russian)

8.  Kuprina N.I., Malkova N.Yu., Kochetova O.A., Ulanovskaya E.V. Method
of differential diagnosis of peripheral angiodistonic syndrome of the upper
extremities of professional etiology. Patent RF Ne 2020104317; 2020.
(in Russian)

9. Suvorov I.M., Khaymovich M.L. Occupational Pathology from the Effects of
Production Factors of Physical and Chemical Nature [ Professional’naya patologiya
ot vozdeystviya proizvodstvennykh faktorov fizicheskoy i khimicheskoy prirody].
Moscow; 1989. (in Russian)

10. Melentev A.V., Serebryakov P.V., Zheglova A.V. Influence of noise and
vibration on nervous regulation of heart. Meditsina truda i promyshlennaya
ekologiya. 2018; (9): 19—23. (in Russian)

11. Ulanovskaya E.V., Shilov V.V., Ornitsan E.Yu. Modern ideas about the
possibilities of the ultrasound method in the early diagnosis of occupational
myofibrosis. In: Hygiene, Occupational Pathologists and Risks to Public Health:
Materials of the All-Russian Scientific and Practical Conference with International
Participation «Hygiene, Organization of Health Care and Occupational Pathology»
[Gigiena, profpatologi i riski zdorov’yu naseleniya: Materialy Vserossiyskoy nauchno-
prakticheskoy konferentsii s mezhdunarodnym uchastiem <«Gigiena, organizatsiya
zdravookhraneniya i profpatologiya»]. Ufa; 2016: 559—64. (in Russian)

12. Kuprina N.I., Kochetova O.A. Study of the structure of the vascular wall
in the main arteries of the upper limbs in occupational polyneuropathies.
In: Proceedings of the XI All-Russian Scientific and Practical Conference
of Young Scientists and Specialists of Rospotrebnadzor «Modern Problems
of Epidemiology, Microbiology and Hygiene» [Materialy XI Vserossiyskoy
nauchno-prakticheskoy konferentsii molodykh uchenykh i spetsialistov
Rospotrebnadzora «Sovremennye problemy epidemiologii, mikrobiologii i
gigieny»|. Ufa; 2019: 420—3. (in Russian)

13. Lang T. Statistical analysis in biomedical articles. Mezhdunarodnyy zhurnal
meditsinskoy praktiki. 2005; (1): 21—-31. (in Russian)

14. Metelskaya V.A., Shal’'nova S.A., Deev A.D., Perova N.V., Gomyranova N.V.,
Litinskaya O.A., et al. Analysis of atherogenic dyslipidemias prevalence
among population of Russian Federation (results of the ESSE-RF Study).
Profilakticheskaya meditsina. 2016; 19(1): 15—23. (in Russian)

Gigiena i Sanitariya ([HYGIENE & SANITATION, RUSSIAN JOURNAL). Volume 101, Issue 8, 2022

919



MEOUUMHA TPYOA https://doi.org/10.47470/0016-9900-2022-101-8-915-920
OpurnHanebHasi cratbsi
15. Mazunina G.N., Bragina V.A., Volkova Z.A. Occupational Diseases of the Hands of a large machine-building plant and the assessment of the development of
[ Professional’nye zabolevaniya ruk]. Moscow: Meditsina; 1967. (in Russian) peripheral angiodystonic syndrome. Certificate of registration of the database
16. Lyubomudrov V.E., Onopko B.N., Basamygina L.Ya. Vibration-Noise Disease Ne 2021621783; 2021. (in Russian)
[Vibratsionno-shumovaya bolezn’]. Kiev: Zdorov’ya; 1968. (in Russian) 18. Shamardin B.M. The state of microcirculation and peripheral vascular tone in oil
17. Ulanovskaya E.V., Kuprina N.I., Kir’'yanova M.N., Kovshov A.A. The results shale industry workers in connection with some forms of occupational pathology:
of ultrasound examination of the vessels of the upper extremities in workers Diss. Tartu; 1974. (in Russian)
Nutepartypa
1. Byxtuspos W.B. CoBpeMeHHOE COCTOSIHME€ W OCHOBHBIC HaIpaBICHUS 11. Ynanosckas E.B., llInnos B.B., Opuuiian 3.10. CoBpeMeHHBIe TIpecTaBlie-
COXpaHEHMsI M YKPeIUIeHHMsl 3I0pPOBbsi paboTaliolero HacejleHus Poccum. HMSI O BOBMOXHOCTSIX METO/Ia YJIbTPAa3BYKOBOIO MCCJIE[0BAHMUSI B paHHE 1ua-
Meouyuna mpyoa u npomwiunennas sxonoeus. 2019; 59(9): 527-32. rHocTHKe npodeccroHanbHoro Muoduoposa. B kH.: [ueuena, npogpnamonoeu u
2. Paxutckuii B.H., Tynakun A.B. AkTyanbHble BOIIPOCHI COBPEMEHHOM THUTH- pucku 300posvio Hacenenus: Mamepuanst Beepoccuiickoil HayuHo-npakmu4eckol
eHbl. B KH.: Martepuansl Beepoccuiickoil HayqHO-TIPaKTHYeCKOi KOHbepeH- Kongepenyuu ¢ mexcoynapoonsim ywacmuem «lueuena, opeanusayus 30pagooxpa-
LMK C MEXIYHApOIHbIM yyacThueM «['MrueHa, TOKCHKoJorus, npognarono- Henus u npognamonoeus». Ya; 2016: 559—64.
I¥sl: TPAAMLIUU M COBPEMEHHOCTh». M.: lamkos u K; 2016: 15-22. 12. Kynpuna H.U., KouetoBa O.A. W3ydyeHue CTpOeHUsS COCYIHUCTON CTEHKU B
3. TocymapcTBeHHBIN nOKIaa «O COCTOSIHUM CAHUTAPHO-3IUIEMUOJIOTUUECKOTO MarucTpajbHbIX apTepHsIX BEPXHUX KOHEYHOCTeil npu mnpodeccnoHalIbHbIX
Guaronosyuust HacesieHusi B Poccuiickoit ®enepatu B 2020 romy». M.; 2021. nonuHeBponartusix. B ku.: Mamepuanet XI Bcepoccuiickoii Hayuno-npakmuueckoii
4.  Cxkpunamb B.A., HukanoB A.H., I'ynkoB A.B., ITorosa O.H., I'peGenbkos C.B., KOH@epeHyuu mMonoobix yuensix u cneyuarucmos Pocnompeonadsopa «Cospementole
Crypauc H.B. CocTtosiHMe LeHTpaJIbHOM M perMoHapHOW reMOAMHAMHMKU Y npobaemol SnudeMuonoeul, Mukpoouosocuu u eueuervr>. Yba; 2019: 420—3.
paboTaroLIMX MPY BUOPALIMOHHO-IIIyMOBOM BO3[eHCTBUM Ha (hOHE oxJIaxkia- 13. Jlanr T. CtaTUCTMYECKMI aHATU3 B OMOMEAMLIMHCKUX CTAThsIX. MexcoyHapoo-
IOLIEr0 MUKPOKJIMMATa MOA3EMHbIX PYIHMKOB apKTH4ecKoi 30Hbl Poccuu. Hbtil weypHan meduyunckoil npakmuku. 2005; (1): 21-31.
Canumapnoiit épau. 2019; (2): 32—7. 14. Merensckas B.A., anmsHoBa C.A., Iee AL, Ieposa H.B., 'ombipaHosa H.B.,
5. T'paumanckas JI.H., Daekun M.A. [lpogeccuonanvhbie 3a601e6anus KoHeyHO- Jlutunckast O.A. u ap. AHanU3 pacnpocTpaHEHHOCTH TOKa3aTeNleil, Xapakre-
cmeli om yyHKyuoHabHoeo nepenanpscenus. J1.: MenuuuHna; 1984. PUBYIOLIMX aTePOTeHHOCTh CIIEKTPa JIMMIOMPOTEMHOB, Y XuTeseil Poccuiickoit
6. Konuanosckuit H.M. Cepdeuro-cocyoucmas cucmema npu deticmeuu npogeccu- Oenepatmy (o gaHHbM ccnenoBanuss DCCE-PD). [lpogurakmuueckas
OHanbHbIX pakmopos. M.: MenuuuHa; 1976. meduyuna. 2016; 19(1): 15-23.
7.  Mukynunckuit A.M., [lleiiman JI.C., Panziokesuu T.M. Bozoeiicmeéue aokans- 15. Masynuna I'.H., Bparuna B.A., Bosikosa 3.A. [Ipogeccuonansvhvie 3a60reeanus
HoUl eubpayuu u eonpocwvl eubposawumst. Fopbkuit; 1983. pyk. M.: MenunmHa; 1967.
8. Kynpuna H.U., ManbkoBa H.1O., KouyeroBa O.A., Yianosckas E.B. Cnioco6 16. Jliwo6omynpos B.E., Ononko B.H., Bacambiruna JI.4. Bubpauuonno-uymosas
nuddepeHInaTbHON TMaTHOCTUKY TTeprepUIeCcKOro aHTMOAMCTOHNYECKOTO oonesns. Kues: 3n0pos’st; 1968.
CHUHIpPOMa BEPXHUX KOHEYHOCTeil rnpodeccuoHanbHoit atronoruu. IlaTeHT 17. Vnanosckas E.B., Kynpuna H.W., KupesiHoBa M.H., KoBuioB A.A. Pe-
P®D Ne 2020104317; 2020. 3yJbTaThl YIBTPA3ByKOBOTO MCCIACIOBAHMSI COCYIOB BEpPXHUX KOHEUHOCTEH Yy
9. CysopoB U.M., XaiimoBuu M.JL. [lpogeccuonanrsnas namosocus om 603- PpaGOTHUKOB KPYIMHOTO MAIIMHOCTPOUTEILHOTO 3aBOA M OLUEHKU Pa3BUTHS
deiicmeusi npouU3600CMEeHHbIX PAKMOPO8 GUUMECKOU U XUMUUECKOU NPUpodbl. nepudepruyecKoro aHruoAMCTOHMYECKOTo cuHApoMa: CBUAETEILCTBO O Peru-
M.; 1989. crpanuu 6a3bl naHHbix Ne 2021621783; 2021.
10. MenentseB A.B., Cepebpsiko I1.B., XKernoBa A.B. Biusnue myma u Bu- 18. Wlamapaun B.M. Cocmosnue mukpoyupkyrsyuu u monyca nepugeputeckux co-

Opalluy Ha HEPBHYIO PEryisauuio cepaua. Meduyuna mpyoa u npomiuireHHas
akonoeus. 2018; (9): 19-23.

€y008 y padoHux cAaHyeol NPOMbIUACHHOCIU 8 C6513U ¢ HEKOMOPbIMU (HopMamu
npogheccuonanvroli namonozuu: ABtoped. nucc. ... i-pa mea. Hayk. Tapty; 1974.

920

TMTUEHA U CAHUTAPUS ¢« Tom 101 « N2 8 « 2022



