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Introduction. Occupational diseases of the upper extremities from physical (functional) overstrain occupy a leading place in the structure of occupational morbidity,

with myofibrosis being the most common disease.

The aim of the study was to assess the course of myofibrosis against the background of generalized polyosteoarthritis using the ultrasound method.

Materials and methods. One hundred seventeen mining industry workers were examined. The main group consisted of 20 patients with an established diagnosis of
I* stage of myofibrosis and generalized osteoarthritis, the control group consisted of 97 patients with an established diagnosis of I stage of myofibrosis. Standard
clinical and laboratory methods of examination, ultrasound examination of the muscles of the forearms and shoulders were performed.

Results. The median values of epimysium and muscle bundles thickness in both the main and control groups correspond to stage 1 of myofibrosis, while the median

thickness of perimysium in the reference group corresponds to stage 1, and in main group it corresponds to stage 2. In addition, the 75" percentile of epimysium

thickness, as well as the 25" percentile of muscle bundle thickness in the main group, also meet the criteria for stage 2 of myofibrosis.

Limitations. The study has gender restrictions (men were investigated), as well as restrictions on professions (mining workers).

Conclusions. According to the results of ultrasound examination, in the main group patients there are signs corresponding to the transition of myofibrosis to the
second stage, which is characterized by a statistically significant increase in perimysium thickness, as well as a pronounced tendency of epimysium thickness increase
and reduce of muscle bundle thickness. This is important when the disease is associated with occupation, allowing patients with a combination of myofibrosis and
generalized osteoarthritis to establish a more severe stage of myofibrosis course, indicating a more pronounced degree of occupational work ability loss.
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Oco6eHHOCTH TeueHus npodeccuoHanbHOro Mmodpmnbposa BepxXHuxX
KOHEYHOCTEN Y NALMEHTOB € reHEPANIM30BAHHBIM NOJIMOCTEOUAPTPUTOM

'®BYH «CeBepo-3anaaHsiii Hay4HbIM LEHTP rUrMeHsl U oblyecTBeHHoro 3popoebs» PocnotpebHaasopa, 191036,
Cankr-letepbypr, Poccus;

2PreQY BO «Cesepo-3anagHbii rocysapCTBEHHbIM MEAULMHCKMI YHMBepcnTeT umenn U.U. Meunnkosa»
MuHucrepcrea 3gpasooxpanenms Poceuickon Pepgepaupn, 191015, Cankr-MNetepbypr, Poccus

Beeoenue. [Ipogheccuonanvrole 3a601e6aHUS 8EPXHUX KOHEUHOCMEN OM PU3UHECK020 ((PYHKYUOHANBHO20) NePEeHANDANCEHUS 3AHUMAIOM 8e0Yjee MeCmo
6 cmpyKkmype npogheccuoHanbHoil 3a604e6aemMocmu, npu SMom Haubosee Hacmoim 3a001€6aHUEM S8ASEMCS MUOPUOPO3.

Ileaw uccaedosanus — nosvicums ek musHocms OUALHOCMUKY NPOPECCUOHANbHO20 MUOPUOPO3A HA (hOHE 2eHEPANU308AHHOL0 OCMEOAPMPUMA ¢ HOMOULBIO
Memoda yabmpas8yK08020 Uccae008aHusl.

Mamepuaavt u memoost. Obcaedosanst 117 pabomnurxos eopHod00bIGalOWell NPOMBIUACHHOCU, U3 KOMOPBIX OCHOGHYIO epynny cocmaguau 20 nayuenmos
€ YCMaHo8AeHHbIM QuazHo30m Muoguoposa 1-ii cmaduu u 2eHepanu308aHHO20 OCMeoapmpuma, KOHMPOAbHYH epynny cocmaguau 97 nayuenmos ¢ ycmanogaeH-
HbIM OUaeHo30M muogubposa 1-it cmaduu. Hcnonvzoeanucy cmanoapmubie KAUHUKO-1A00PAMOPHble Memodbl UCCACO08AHUS, YAbMPA3EYKO80e UCCACA08AHUE
Mbluiy, npeonaeuuil u naeu.

Pesyavmamot. MeouarnHbie 3Ha4eHUs MOAWUHbL INUMUSUSL U MbIUUEHHBIX NYYKO8 KAK 8 OCHOBHOLL, MAK U 8 KOHMPOAbHOIL 2pynnax coomgemcmeyom 1-i cmaduu
Muogubposa, mozda Kak MeOUaHa MoAwUHb! NepUMU3US 8 KOHMPOAbHOU epynne coomeemcmeyem 1-ii cmaduu, a é ocHosHoli — 2-ii cmaduu. Kpome moeo,
75-1i npoyeHmunb MOAWUHBL SNUMUSUSL, a MaKice 25-1 NPOUEHMUNb MOAUUHBI MbIUIEUHO20 NYYKA 8 OCHOBHOL epynne maKice COOMeemcmeayiom Kpumepusim
2-ii cmaduu muoguobposa.
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OpuruHanbHas cratbs

Oczpanunenus uccaedosanus. Hcciedosanue umeem eeHoeprble 02panuteHus (00c1e008aiuch MyJ*CHUHbL), a MAKdice 0eParuteHus no npogeccusam (pabomuuxu
20pHO000bI8AIOUWET NPOMBIUACHHOCIUL).

Saxarouenue. Ilo pesyrvmamam yabmpaszeyko6020 uccae008anus y NAYUEHMo8 0CHOBHOU epynnbl OMMeHaMcs RPUSHAKU, COOMBEMCmaYouue nepexooy mMu-
opubposa 6o 6mopyro cmaouro, 4mo XapaKmepusyemcs CMamuCMu4ecKu 3HaA4UMbIM YEeAUHeHUEM MOAUUHbL NEPUMUSUS, d MAKHCE BbIPANCEHHOI MeHOeHYuell
K YBEeAUUEHUI) MONUUHBL SNUMUUS U YMEHBUIEHUI) MOAUUHBL MBIUEYHO20 HYUKd. DMo uMeem cyueCmeeHHoe 3Ha4eHue npu npoeeoeHuly IKCnepmu3ol Ces3u
3a601e8anus ¢ npogeccueil, 0360455 Yy NAYUCHMOE C COYeMAaHUeM MUOPUOPO3a U 2eHePAIU308aAHHO20 OCMEOapMpPUmMa yCmanHoeums 6oaee MANCEAyo cmaouio
meuerus Muoghuoposa, ceudemenbcmayruyro o 6oaee 8bipadceHHol cmenenu ympameol nPoGeccuoHaAbHol mpyo0ocnocoGHOCmU.

Karouegvte caosa: y1ompasgykogoe uccae0o8anue; Molilljbl 6ePXHUX KOHEHHOCMELL; MUODUOPO3; 2eHepanu308aHHbI OCIMEOapmpUm
Cob.ar00 UHECKUX ( dapmoe. Hccaedosarue 0006peno nokanrvHbim smudeckum komumemom DBYH «C3HI] eueuenvt u obuecmeenHo2o 300po6os»

(Ilpomoxon 3acedanus Ne 2022/50.2 om 28.12.2022 2.). Y écex nayuenmog 6v110 noayueno 0o0pososvHoe UHPOpMuposanioe coeracue Ha yyacmue 6 0aHHOM
uccnedosanuu.

Jna uurupoBanus: YiaHosckas E.B., Kosiio A.A., lunos B.B., HukaHoB A.H., Kynpuna H.U. OcoGeHHOCcTH TeueHusI NpodecCUOHAIbHOrO MMOMGUOpOo3a BEPXHUX
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Bce coaemopbl — yTBepKIEHUE OKOHYATEILHOTO BAPUAHTA CTaThU, OTBETCTBEHHOCTD 32 LIEJIOCTHOCTD BCEX YaCTE CTaTby.
KondukT nHTEpECOB. ABTOPHI IEKJIAPUPYIOT OTCYTCTBHE SIBHBIX M MTOTEHLIMAIBHBIX KOHMIMKTOB MHTEPECOB B CBS3M C IyOJIMKALIMEN JAHHOI CTaTbu.

d)nﬂancuponaﬂue. HccnenoBanue He UMeEIO CTMIOHCOPCKOI TTOIAECPXKKH.

Toctynuna: 24.05.2023 / Tpunsta K neyatu: 26.09.2023 / Ony6aukosana: 30.10.2023

Introduction

According to the data of the State Report “On the state of
sanitary and epidemiological welfare of population in Russian
Federation in 20217, in the structure of occupational pathology,
depending on the influencing factors of the labor process, diseases
associated with physical overload and functional overstrain occupy
the second place and amount to 16.74% [1].

Occupational diseases of upper extremities from physical
(functional) overstrain according to the List of occupational
diseases (Appendix to the Order of the Ministry of Health and the
SR of Russia dated 27.04.2012 No. 417n) are represented by such
diseases of the musculoskeletal system and connective tissue as
chronic myofibrosis of the forearm and shoulder, tendovaginitis,
stenosing ligamentosis, periarthrosis, epicondylosis, deforming
osteoarthritis, bursitis, aseptic necrosis'. This pathology occupies
a leading place in the structure of occupational morbidity not
only in Russian Federation, but also in some countries of Europe
and Far East (from 17.8% to 49.9% in some regions) [2—4].
At the same time, the most common disease is myofibrosis.
The widespread distribution of musculoskeletal system
occupational diseases is due to the use of manual labor in 54.5%
of professions, of which 48% belong to the category of severe [5, 6].

Osteoarthritis is a group of diseases of various etiologies with
similar clinical manifestations and outcomes, which are based
on the defeat of all components of the joint: cartilage, synovial
membrane, ligaments, capsules, as well as periarticular muscles
[7, 8]. According to Russian Ministry of Health, the number of
patients with osteoarthritis has increased by 3.7% over the past
5 years and amounted to 4.3 million people [9]. It should be
understood that these figures reflect only officially registered cases,
and the true number of cases may be much higher.

According to our data, in the year 2022, 251 patients out of
653 undergoing the examination procedure on the connection
of the disease with a profession at North-West Public Health
Research Center, had a concomitant diagnosis of generalized
polyosteoarthritis. These figures show that the combination of
occupational myofibrosis with generalized polyosteoarthritis is the
most common in the practice of an occupational pathologist.

When studying the instrumental diagnosis of occupational
myofibrosis in the available literature, we were able to find only

! Order of the Ministry of Health and Social Development of the
Russian Federation No. 417n dated April 27, 2012 “On Approval of the
list of occupational diseases” (registered with the Ministry of Justice of the
Russian Federation on May 15, 2012 No. 24168). Access mode: https://
www.consultant.ru/document/cons_doc_law_129943/ (in Russian)

few publications on the study of the ultrasound method and all
of them were based on a qualitative assessment of pathological
changes [10, 11]. The existing data are insufficiently systematized
and are sometimes contradictory, which makes it difficult to assess
the connection of this disease with professional activity. Therefore,
we decided to develop objective quantitative criteria for assessing
the severity of the course of this disease ourselves and give a
complete ultrasound picture of changes in the muscles [12, 13].

In this paper, we decided to expand the existing accumulated
experience in the modern diagnosis of occupational myofibrosis
and evaluate the course of this disease in patients with generalized
osteoarthritis.

The aim of the study is to increase the effectiveness
of occupational myofibrosis diagnosis against the background
of generalized osteoarthritis using the ultrasound method.

Materials and methods

In the course of the work, 117 mining industry workers were
examined, where the main group consisted of 20 patients with
an established diagnosis of stage 1 myofibrosis and generalized
osteoarthritis, the reference group consisted of 97 patients with
an established diagnosis of stage 1 myofibrosis. The examination
of patients was carried out in the clinic of occupational pathology
in North-West Public Health Research Center in 2022.

The main group included 20 men with established diagnoses
of stage 1 occupational myofibrosis and generalized osteoarthritis.
Patients worked in the mining industry in the professions of
a drifter, an underground miner, a machinist of mining excavation
machines, drivers of heavy trucks.

The reference group consisted of 97 patients (men) with an
established diagnosis of stage 1 occupational myofibrosis with
identical working conditions, work experience and age. The
study did not include patients with confirmed systemic diseases
(rheumatoid arthritis, systemic scleroderma, etc.), post-traumatic
deforming arthrosis, endocrine diseases, and infectious arthritis.

The nature of labor activity was assessed according to the data
of sanitary and hygienic characteristics of working conditions of
employees compiled by the departments of the Russian Federal
Service for surveillance on consumer rights protection and human
wellbeing (Rospotrebnadzor) for the subject of Russian Federation
or their structural divisions if an employee is suspected of having
an occupational disease.

The data on patients health state of were obtained during the
in-depth clinical and instrumental examination on the basis of
North-West Public Health Research Center. The examination was

942

TUTMEHA U CAHUTAPUS « Tom 102 N2 9 « 2023


https://doi.org/10.47470/0016-9900-2023-102-9-

https://doi.org/10.47470/0016-9900-2023-102-9-941-946

OCCUPATIONAL HEALTH

Original article

Diagnostic criteria for determining the stage of occupational myofibrosis
JIparHocTHYECKHE KPUTEPUH IS ONPENeIeHHs CTaauu npogeccHoHAILHOro Muo(uoposa

Table 1| / Tabauma 1

Stages of the pathologicalprocess

Thickness of Epimysium
Tonmuua dnuMu3Ms

Thickness of perimisium
Tonmuua nepuMu3ms

Thickness of muscle bundle
Tonumna MBIIIEYHOI0 IMy4YKa

Craiuu naToJ0rHYecKoro npouecca

mm/wi | Me | IQR | mm/we | Me | IQR | mm/wu | Me | IQR
Standard / Hopwia 05-0.6 06  06-0.5 05-06 06  06-05 1322 18  2.0-15
¥ stage / 1-s cramus 0.7-08 07  08-07 07-08 08  08-07 Ll1-12 12 12-L1
2% stage / 2-s craus 09-10 09  1.0-09 09-1.0 10  L0-09 10-09 10  11-09
3 stage / 3-1 cranus or 1.1 1.3 13-12  orll 1.3 13-12 08-06 07  0.7-06

Note: Me — median; IQR — interquartile range.
[MpumeyvaHue. Me— menuana; IQR — MeXXKBapTUIIbHBIM AMANa30H.

carried out by specialist doctors (surgeon, neurologist, therapist,
ophthalmologist, otorhinolaryngologist, and occupational
pathologist), standard laboratory tests were performed, ultrasound
scanning of upper extremities muscles.

Ultrasound scanning was performed in the clinic of occupational
pathology on a Samsung Medison HS-50 device with a linear
sensor at an operating frequency of 5—15 MHz at a depth of up to
3.5—4.0 cm according to the standard procedure. The study was
carried out in a supine position with arms stretched out along the
trunk. The linear sensor was installed in the anterior longitudinal
position in the projection of the shoulder joint. This projection
allows to evaluate the articular gap, the contours of the heads of
humeral and radial bones, the condition of the cartilage. Next, the
sensor moves distally and longitudinally along the muscle abdomen
with an assessment of internal structures: skin, subcutaneous fat,
epimysium, muscle bundles, perimysium and the uniformity of the
muscle as a whole. All measurements were also carried out on the
contralateral side. To study deep muscles, the patient’s position
remained the same, the tilt of the sensor was changed using
“fan-like movements”. A similar technique was used to study the
muscles on the contralateral side [12—14]. Ultrasound criteria for
the stages of myofibrosis are presented in Table 1 [13].

Statistical processing of the research results was carried
out using the IBM SPSS Statistics v.22 software product and
Microsoft Office Excel 2013. Descriptive statistics of age and work
experience included the arithmetic mean and standard error of the
mean, symptoms and signs — the relative frequency of the trait in
the study sample and 95% confidence interval (95% CI) according
to the Wilson method. Descriptive statistics of ultrasound signs are
represented by the median, 25" and 75" percentile (interquartile
range). The normality of the distribution in the samples of the
main group was determined using the Shapiro-Wilk criterion,
the reference group — the Kolmogorov-Smirnov single-sample
criterion. Due to the fact that the distribution in all samples of
the reference group, including the results of ultrasound (thickness
of the epimysium, perimysium and muscle bundle), as well as in
the sample «thickness of the muscle bundle» of the main group,
differed from normal, the Mann-Whitney criterion was used to
compare the medians of the thickness of the muscle structures in
the main and reference groups. The critical significance level of
the null hypothesis was assumed to be 0.05.

Results

As a result of the conducted studies, it was found that in both
groups the average age of patients was 48+9.8 years. The work
experience under the influence of harmful production factors that
could cause occupational disease was 12.5+3.2 years. The class of
working conditions at the workplaces of a drifter, an underground
miner, a driver of mining excavation machines, drivers of heavy-
duty vehicles was at least 3.1 (harmful working conditions of the
Ist degree)?. The leading harmful production factor determining

2 According to the Russian Federal law from December 28, 2013 No. 426-FZ.

the final class of working conditions was the severity of the
labor process, characterized by increased static loads, the mass
of manually lifted and moved cargo, and stereotypical working
movements.

The data of objective examination of patients in reference and
main groups are represented in Table 2.

As can be seen from the data presented in the table, the most
common type of complaint of patients in the reference group was
soreness in the muscles of the forearms and shoulders (97 people).
It is typically that the pain was felt in 25.8% of cases at the end of
the working shift and was constant in 73.2% of cases. A decrease in
muscle strength was noted by 95.9% of workers, and a violation of
fine motor skills — 74.2%. On objective examination, it is clear that
100% had pain during palpation, 61.9% had muscle tissue sealing,
heaviness during palpation was noted only in 36.1% of cases.
A decrease in muscle strength was recorded in 80.4%, in most
cases muscle strength was reduced moderately.

Among the patients of the main group, in addition to complaints
of pain in the muscles of the forearms and shoulders, in 100%
of cases there were also complaints of pain in 3 or more joints,
in 70% — stiffness in the joints. During an objective examination,
joint deformity was observed in 70% of cases, while according
to the results of dynamometry, a significant decrease in muscle
strength was recorded in 30% of patients.

With a 95% probability, statistically significant differences in
the frequency of complaints in the main and control groups were
established for two complaints (pain in 3 or more joints, stiffness in
the joints), as well as for two clinical signs on palpation of the joints
(soreness in 3 and more joints, joint deformation). The frequency
of all other complaints in the main and control groups according
to Table 2 did not have statistically significant differences.

The results of blood laboratory tests in both groups showed no
significant deviations from the standart.

The typically ultrasound signs of myofibrosis are an increase
of epimysium and perimysium thickness with a simultaneous
decrease of the muscle bundles thickness [12, 13]. The changes
specific to myofibrosis of the 1% stage are shown in Figure 1.

In Figure 1, the total echogenicity of the muscle is higher than
in adipose tissue. The linear structure of the muscle is preserved.
The epimysium is represented by a hyperechoic strip, somewhat
heterogeneous in thickness, the average value of which is 0.7 mm.
The muscle bundle is hypoechoic, heterogeneous in structure,
1.1 mm thick. The perimysium is represented by a hyperechoic
strip, with clear uneven contours, up to 0.8 mm thick.

The results of ultrasound examination of the forearm muscles
in patients of the reference group with stage 1 occupational
myofibrosis and patients of the main group, where the course of
myofibrosis (stage 1, according to clinical signs) is complicated by
generalized osteoarthritis, are presented in Table 3.

There are statistically significant differences between the
median values of epimysium thickness (p=0.012), perimysium
(p<0.001) and muscle bundle thickness (p<0.001) in the main
and control groups. There is a significant intersection of the
interquartile ranges of the thickness of the epimysium and
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Data of clinical examination of reference and main groups
JlaHHbIe KJIMHUYECKOro 00C/Ie0BAHNUS KOHTPOIBLHOM U OCHOBHO¥ rpyIi

OpurvHanbHas ctaTbsi

Table 2 / Ta6nuua 2

Reference group / Koutpoashas rpynna

Main group / OchoBHas rpynna

n=97 n=20
okazarems absolute frequency of complaints absolute frequency of complaints
Index number | per 100 employees and 95% CI | number | per 100 employees and 95% CI
aoc. 9acToTa KAN00 B pacuére aoc. YacToTa KAN00 B pacuére
ycao | Ha 100 padoruuxoB u 95% AN | uncao | ua 100 padorHukos u 95% N
Complaints / XKaao6v::

Pain in hand muscles: / Bosiu B Mbliiax pyk: 97 100 (96.2—100) 20 100 (83.9—100)
permanent (at rest) / HoCTOsSIHHbBIE (B [TOKOE) 72 74.2 (64.7-81.9) 13 65 (43.3-81.9)
non-permanent / HEIMOCTOSIHHBIE: 25 25.8 (18.1-35.3) 35 (18.1-56.7)

at the beginning of the work / B Hauase paGoTbt 0 0(0-3.8) 0 (0—16.1)
at the end of the work / B koH11e paGoTsI 25 25.8 (18.1-35.3) 35 (18.1-56.7)

Pain in 3 or more joints / Boiu B Tpéx u Gosiee cycTaBax 0 0(0-3.8) 20 100 (83.9—100)

Stiffness in the joints / CkoBaHHOCTb B CycTaBax 0 0(0-3.8) 14 70 (48.1-85.5)

Changing the strength in hands / Hzmenenue cuavt é pyxax:
reduced / cHukeHa 93 95.9 (89.9-98.4) 18 90 (69.9-97.2)
not changed / He usmeHena 4 4.1(1.6—10.1) 2 10 (2.8—30.1)
Violation of fine motor skills of the hands /
Hapy1ieHue Menkoii MOTOPUKHU PyK:
yes / ectb 72 74.2 (64.7-81.9) 17 85 (64.0—-94.8)
no / Her 25 25.8 (18.1-35.3) 3 15 (5.2-36.0)
Objective investigation: / Obsexmuenvtii ocmomp:
Muscles palpation / [Tajbnarust MbILLILL:
seal / yruiotHeHue 60 61.9 (51.9-70.9) 13 65 (43.3-81.9)
soreness / 60JIe3HEHHOCTD 97 100 (96.2—100) 20 100 (83.9—100)
heaviness / TsokucTocTh 35 36.1 (27.2—46.0) 9 45 (25.8—65.8)
nodules / «y3enki» 1 1.3 (0.2-5.6) 1 5(0.9-23.6)

Joints palpation / [Tanbnanust cycTaBoB:

Soreness in 3 or more joints / BosesHeHHOCTH B TpéX u Gosee cycraBax 0 0(0-3.8) 19 95 (76.4-99.1)

Joint deformation / leopmanus cycraBos:

yes / ecthb 0 0(0-3.8) 14 70 (48.1-85.5)
no / Her 97 100 (96.2—100) 6 30 (14.6—51.9)

Dynamometry (Muscle strength) / lnHamomeTpust (MbIILIEYHAs CUIA):

within normal limits / B npenenax HOpMBbI 19 19.6 (12.9—-28.6) 3 15 (5.2-36.0)
moderately reduced / ymepeHHO cHUKeHa 69 71.1(61.4-79.2) 11 55(34.2-74.2)
significantly reduced / sHaunrenbHO CHUXKEHA 9 9.3 (5.0—16.7) 6 30 (14.6—51.9)

Fig. 1. Ultrasound image of the shoulder muscle (m. brachioradialis) in
the antero-longitudinal lateral position at the 1t stage of myofibrosis.
Epimysium (7), muscle bundle (2), perimysium (3).

Puc. 1. VYnbTpa3sBykoBoe W306paxKeHWe nieyenyyeson MblLULbl
(m. brachioradialis) B nepefHe-NPOAONbHOA naTepanbHON MO3MLMUN
npu 1-i ctaguu mnocmnbposa. InumMuauin (1), MbILIEYHbIA Ny4oK (2),
nepumnanii (3).

Table 3 / Ta6numa 3

Results of ultrasound examination of muscle structures
m. brachioradialis

PesyibraThl yIbTPa3BYKOBOIO HCCIIE0BAHNS MBIIIEYHBIX CTPYKTYD
m. brachioradialis

Thickness
Number | Epimysium | Perimisium | of the muscle
Patient group |of patients| thickness, mm | thickness, mm | bundle, mm
I'pynna nauuentoB | Yucio Tonmuna Tonmuna Tomuuna
NanueHToB | INUMU3UA, MM | IEPUMH3UA, MM MbILIEYHOT'0
My4Ka, MM
Reference 97 0.7 0.7 1.2
KoHTposbHas [0.7—-0.8] [0.7—-0.8] [1.1-1.3]
Main 20 0.8 0.9 1.1
OcHoBHas [0.7-0.9] [0.8—0.9] [1.0—1.2]

N ot e: median values and interquartile range are indicated.

I puMc4yYaHMUCe. ‘YKazaHbl MeIMaHHbIE 3HAYEHUST U MC)KKBapTVIJ'[beIﬁ
JrarasoH.
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Fig. 2. Thickness of the perimisium in the main (1) and control (2) groups
(mm).

Puc. 2. TonwmHa nepumusns B 0CHOBHOM (1) M KOHTPOSIBHOR (2) rpynnax
(Mm).

the muscle bundle in the main and reference groups (with the
capture of the median of the compared sample), whereas when
comparing the results of the study of perimysium thickness, the
intersection of the interquartile ranges is not observed (Figure 2),
which indicates statistically significant differences not only in the
measures of the central trend (medians), but also in the measures
of data dispersion.

It should be noted that the median values of epimysium and
muscle bundles thickness in both the main and reference groups
correspond to the 1% stage of myofibrosis, whereas the median
thickness of perimysium in the reference group corresponds to the
Ist stage, and in the main — to the 2" stage. In addition, the 75
percentile of epimysium thickness, as well as the 25" percentile of
muscle bundle thickness in the main group also meet the criteria
of stage 2 of myofibrosis.

Discussion

In 2021, in the structure of the first identified occupational
morbidity by the type of economic activity, the largest proportion
of occupational pathology cases was noted among employees of
mining enterprises — 39.42% [1, 5]. In the structure of the main
nosological forms of occupational pathology due to physical
overload and overstrain, soft tissue diseases occupy the second
place, behind radiculopathy [1, 15—19].

Osteoarthritis is one of the most common and socially
significant degenerative diseases of the musculoskeletal system,
leading to rapid loss of performance and disability [7, 20].
In the practice of occupational pathologist, the combination
of occupational myofibrosis with generalized osteoarthritis is
the most common, therefore it is of particular interest.

The aim of the study is to identify the features of the course of
this occupational disease in patients with concomitant generalized
osteoarthritis.

A total of 117 patients (men) were examined. The average
age was 48+9.8 years, the work experience under the influence
of harmful production factors was 12.5%+3.2 years. The patients

worked in the mining industry and the leading harmful production
factor was the severity of the labor process.

The main group consisted of 20 patients with an established
diagnosis of stage 1 myofibrosis and concomitant generalized
osteoarthritis. The reference group was represented by 97 patients
with an established diagnosis of stage 1 occupational myofibrosis.

The study showed that there was no significant difference
in complaints and objective examination among patients of the
reference and main groups, with the exception of complaints of
pain and stiffness in the joints, as well as soreness in joints and
joint deformation, which seems logical, having hand osteoarthritis.
Laboratory tests also revealed no significant differences in blood
and urine parameters.

In our previous studies devoted to the investigation of the forearm
muscles structures in patients with myofibrosis of different severity
with the help of sonography, we determined that the main ultrasound
criteria for the disease are thickening of the epimysium, perimysium
and a decrease in the thickness of muscle bundles [12, 13].

In this study the ultrasound examination of the forearm
muscles recorded a statistically significant increase of perimysium
thickness in patients suffering from occupational myofibrosis and
generalized osteoarthritis.

Osteoarthritis is considered as a heterogeneous group of
diseases with similar clinical manifestations and outcome, which
are based on damage to cartilage, synovial membrane, ligaments,
joint capsule, periarticular muscles [21].

One of the mechanisms of the disease development is
chronic low-intensity inflammation in the joint due to systemic
inflammatory activity [7]. The muscle structures located around
the joints suffer both from reactive inflammation, which develops
in joints, and from a violation of the kinematic functions of the
joint affected by the pathological process [20, 22]. In this regard,
it cannot be excluded that the membrane thickening of the
muscle bundles is a consequence of the changes described above.
However, the role of perimysium in skeletal muscles has not yet
been fully studied, so this assumption is debatable.

Conclusions

Statistically significant differences in the frequency of
complaints in the main and control groups were established for
two complaints (pain in 3 or more joints, stiffness in the joints),
as well as for two clinical signs on palpation of the joints (soreness
in 3 and more joints, joint deformation). The frequency of all
other complaints in the main and control groups did not have
statistically significant differences.

However, during ultrasound examination in patients of the
main group, signs corresponding to the transition of myofibrosis to
the second stage are noted, which is characterized by a statistically
significant increase in the perimysium thickness, as well as a
pronounced tendency to increase of epimysium thickness and
decrease the muscle bundle thickness. This is important when
the disease is associated with profession, allowing patients with
a combination of myofibrosis and generalized osteoarthritis to
establish a more severe stage of myofibrosis course, indicating a
more pronounced degree of occupational work ability loss.

The data obtained should be taken into account for the risk groups
creation for the occupational myofibrosis development in persons
with generalized osteoarthritis with subsequent dynamic monitoring.
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