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Bseaenne. Bubpaunonnas 6osesnn (BB) — Hanboaee pacpocTpaHeHHas HATOAOTHS BCAGACTBUE CHCTEMATHIECKOTO BO3AEH-
CTBHS Ha pab04ero MHTEHCHBHON BHOPALIUH IIPH AOCTATOYHOM CTaXke pabOThbI, OCHOBHBIM HPOSIBAEHHEM KOTOPOTO SIBASIETCS
nepuQepudeckuil aHrMOAMCTOHUYECKUI CHHAPOM.

ITeAb HccAeAOBaHMST — H3yUeHIe 0COOEHHOCTeN [leprudpepUIecKOro KPOBOTOKA B APTEPHUSIX IpeArAedbst ipu BB ¢ momomsio
MeTOAA YABTPa3BYKOBOH AOTIIAEPOTpadHIL.

MarepHaAbI M METOABL. YABTPA3BYKOBBIM METOAOM B B- i1 PIW-pexuMe HCCAEAOBAAKCH AyueBasi ¥ AOKTeBAS apTePUHU Y OOABHBIX
¢ BUOPALOHHON 60Ae3HbI0. [TpeACTaBACHBI Pe3YABTATHI YABTPA3BYKOBOI OLJEHKU CKOPOCTHBIX IIOKa3aTeAell MATHCTPAABHBIX
apTepHil peATlAeYbst IIPH BUOpaioHHO# 60Ae3Hu 1 1 2 crapun. KpuTeprem 0T60pa naljieHTOB B HCCAEAOBAHHUE SBASIAOCD Ha-
AVYHe KAMHHYECKUX MPOSBACHHE aHTHOAUCTOHMYECKOTO CHHAPOMa Ipu BB, moATBep)kAeHHbIE HHCTPYMEHTAABHBIMH METOAAMH
HCCAGAOBAHIMS M AAHHBIMH CAaHUTAPHO-THIHEHNYeCKON XapaKTePUCTHKU YCAOBHIT TPYAQ, OTCYTCTBHE XPOHIMYECKHX 3a00A€Ba-
HUI{ CEpAEYHO-COCYAUCTOH CHCTeMbl(MIIeMUYecKOit 60Ae3HH CepALa, IOPOKOB CEPALR, HAPYIIEHHs. PUTMA H IPOBOAHMOCTH),
PeBMATHYECKIX, OHKOAOTHYECKUX, MH(EKI[OHHBIX 3a60A€BAHNI, KOCTHO-TPABMATHYECKUX H3MEHEHHI BEPXHUX KOHEYHOCTEH.
Pesyaprarsr. O6cAeAOBaHBI OOABHBIE C YCTAHOBACHHBIM AHATHO30M BHOpaloHHas 6oae3nb 1 u 2 cr. IIpu BubpanmoHHOR
6oAe3HH 1 CT. 0OTMEYAAOCH CHIDKEHHUE ITYAbCOBOM CKOPOCTH KPOBOTOKA H30AUPOBAHHO HA AOKTEBOMH apTepHH, yBeAHYeHH e II0-
KasaTeAeil IeprdepHuecKOro COMpOTUBACHUS (MHACKC IlyAbCALIMU H UHAEKC PE3UCTEHTHOCTH) B Ay4eBOIt U AOKTeBOIi apTepiu
CHMMETPUYHO Ha 06erX BepXHHUX KOHEYHOCTSX. Bropas cTapus BUOPaliMOHHOM 60AE3HH OTAMYAAACh OT IIepBOil HoAee 3Ha-
UMMBIM CHIDKEHHEM CKOPOCTHBIX II0Ka3aTeAell KaK Ha AOKTEBOJ, TaK M Ha Ay4eBOK apTepUsX ¢ 06erX CTOPOH CHMMETPUIHO
B COYeTaHHH C OoAee BbIPAKEHHBIM YBEAHUEHHEeM [I0Ka3aTeAeH IepudpeprIeckoro CONpOTUBACHHUS Ha 00eHX MarkuCTPAAbHBIX
apTepusX MpeAnAedbs (MHAEKC IyAbCALIUHU U HHAEKC Pe3UCTEHTHOCTH). [IpU 9TOM pa3AMdMil 1O TIOAY BBIABAEHO He OBIAO.
3axarouenne. AocmosepHoe CHuxceHIe CKOPOCMHbIX NOKA3AMeEALil HA AOKIMeBOi apmepuu U nosbiuieHue nokasameAeii nepudepure-
CK020 CONPOMUBAEHUS BLISBASIOMCS YoHe HA HAYAAbHBIX CMAOUsK BUbpayuonHoil Goresuu. Taxum 06pasom, memood yAbmpaseyxosozo
UCCAe008AHUS MAZUCPANLHBIX Apmeputl cpednez0 KAAUOPA BepXHUX KOHEUHOCHET HA Ce200HAUHULL DeHb S6ATeMCs JOCIYNHBIM,
06vexmusHbIM 1 be30nacHbim memodom uccaedosanus cocyducmoii cucmemut npu BB.
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Introduction. Vibration disease (VD) is an example of the most common pathology due to the systematic exposure of the
worker to intense vibration with sufficient work experience, the main manifestation of which is peripheral angiodystonic
syndrome.

The aim of study was to learn the features of peripheral blood flow in the arteries of the forearm in vibration disease using
the ultrasound method.

Materials and methods. The radial and ulnar arteries in patients with vibration disease were examined by ultrasound in B- and
PW-mode. These materials present the results of an ultrasound assessment of the speed indicators of the main arteries of the
forearm in vibration disease stages 1 and 2. The selection criteria for patients in the study ware the presence of pronounced
clinical manifestations of angiodystonic syndrome in vibration disease, confirmed by instrumental research methods and data
on the sanitary and hygienic characteristics of working conditions, the absence of cardiovascular chronic diseases (ischemic
heart disease, heart defects, rhythm and conduction disturbances), rheumatic, oncological, infectious diseases, osteo-traumatic
changes in the upper extremities.

Results. The groups of patients with the established diagnosis of vibration disease of 1 and 2 degrees were studied. With
vibration disease stage 1 a decrease in the pulse velocity of blood flow was observed in isolation on the ulnar artery and an
increase in peripheral resistance (pulsation index and resistance index) in the radial and ulnar arteries symmetrically on
both upper extremities. The second stage of vibration disease differed from the first by a more significant decrease in speed
indicators both on the ulnar and radial arteries on both sides, symmetrically in combination with a more pronounced increase
in peripheral resistance indicators on both main arteries of the forearm (pulsation index and resistance index). The revealed
changes were determined with the same frequency in men and women.

Conclusions. A significant decrease in speed indicators on the ulnar artery and an increase in peripheral resistance indicators are
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detected already at the initial stages of vibration disease. Thus, the method of ultrasound examination of the main arteries of the
middle caliber of the upper extremities is currently the only available and objective method for examining the vascular system in
vibration disease.
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Bsepenne. Ha ceropHsmHuMit AeHb BBIIBASIEMOCTD 3a60Ae-
BaHUIL, B TOM YHCA€, IPO(PECCHOHAABHBIX, B GOABIIEN CTelle-
HH 3aBUCUT OT HAAUYHA BBICOKOTEXHOAOTHYHOI aIIapaTyphl
¥ BO3MOXKHOCTEH Ae4eOHO-IPOPHAAKTHIECKUX YUPEXKAEHHIL.

Bu6paumonnas 6oaesnn (BB) — oaHo 13 Hauboaee yacto
BBUSIBASIEMBIX IIPO(eCCHOHAABHBIX 3200ABAHUIL, B CUMIITOMO-
KOMIIAEKC KOTOPOTO BXOAMT IlepHpepUIecKUil aHTHOAHCTO-
HUYecKuil CHHAPOM [4, S]. AaHHBIM 3a60AeBaHMEM CTPapa-
IOT AIOAU TPYAOCIIOCOOHOTO BO3pacTa, YTO 0OYCAOBAMBAET
0c06YI0 MEAUKO-COLIMAABHYIO 3HAUMOCTD Ipobaemsr [ 1-3].
MHoroo6pasue maroreHeTHYeCKUX MEXaHH3MOB OOBSICHSET
HOAUMOPQHOCTD U MOAUCHHAPOMHOCTb KAMHHYECKHX IIPO-
sBAeHUI BB OT BO3A€HCTBUSI AOKQABHOM U 001ell BUOpaLuu
[1, 2]. Hau6oaee gacToim mposiBAeHUEM 3260AEBAHKS ABASIET-
Cs1 aHrHOCTIa3M cOCyAOB PyK [ 1-5]. Tlpu coBpeMeHHBIX ycAO-
BHSIX TPYAQ KAMHIYECKH 3HA4UMble CUMITOMbI BB, Bratoyaro-
e nepudepuyecKrie BereTaTHBHO-COCYAUCThIE, CEHCOPHBIe
U Tpo$UIecKue HApYIIeHHUs, TPOSBASIOTCS B CPeAHEM depe3
10-11 aer or Havaaa pabors |1, 4, S].

B mocaepHuMe roabl B AMarHOCTHKE ITATOAOTHHU COCYAUCTO-
IO pycAa Bce GOABIIIee PaCIIPOCTPAHEHHE [IOAYYAeT YABTPa3By-
KoBoe HccaepoBanre. OAHAKO B KAMHHUKE IIPOQeCCHOHAABHOM
IIATOAOTHH 3TOT METOA ellle He IOAYYHA AOCTATOYHO IHPOKO-
rO PacCHpOCTpaHeHHs.

ITeab HccAeAOBAHHS — M3yYeHHe 0COOEHHOCTEN epH-
gepuyeckoro KpoBOTOKA B apTepHAX IpepnAedbs npu BB ¢
OMOIIbI0 MeTopa Y31.

Marepuaast 1 MeToAbl. O6cAep0BaHO 92 YeAOBeKa: Iep-
BYIO TPYIIIy COCTaBASIAM OTHEYIOPIIUKH, TOpHOpaboudme ¢
IIOATBEPYKACHHBIM KAMHIYECKUM AMArHO30M BUOPALIMOHHOM
6oAe3HH 1 cTemeHH; BTOPYIO IPYIILy OOCACAOBAHHBIX IIALH-
€HTOB — MAIIMHHCTBI 9KCKABAaTOPa, MAIIHHICT KPaHa MeTaA-
AypPrHUYecKOH IPOMBIMIACHHOCTH, IAU(OBIIUKH C IOATBEPXK-
AEHHDBIM KAHHUYECKIM AMarHO30M BUOPALIMOHHOMN H0Ae3HH 2
crenenu. Bospact o6caepyeMbix koaebaacs oT 34 po 52 AeT,
cTax paboTsr — 0T 8 A0 27 AeT. B obenx rpymmax kaacc ycao-
Buil Tpyaa 6614 Kaacc 3.1-3.3 (o pesyabraTam aHaAm3a mpe-

AOCTaBACHHBIX CAaHUTAPHO-TUTHEHUYECKUX XapPaKTepHCTHK
YCAOBHI1 TPYAQ).

IIpoBoAMAKCH OCMOTPBI BpadaMH-CIIEIIUAAUCTAMH — Te-
paneBTOM, HEBPOIIATOAOTOM, XUPYPIOM, IPOQIATOAOrOM,
IIPOBOAMAACh PeHTEHOTpadus KUCTEH M MPEANAeYH PyK.
B uccaepoBaHme He BKAIOYAAVCH TALJMEHTHI C MIIEMUIECKON
0OA€3HBIO CEPALIA, IIOPOKAMHE CEPALA, HAPYIIEHHAMU PUTMA
U POBOAMMOCTH, PeBMaTHYeCKUMY, OHKOAOTUYECKHMY, HH-
QeKIIMOHHBIMY 3200A€BaHUIMH, TPAaBMATHIECKUMH IIOBPEX-
ASHUSAMH KOCTHO-CYCTaBHOIO aIlllapaTa BePXHHUX KOHEYHO-
CTeil. YABTPa3ByKOBOe CKAHMPOBAHME apTepHUil BepXHHUX KO-
HEYHOCTeH MIPOBOAMAOCH Ha allapare 9KCIEPTHOTO KAacca
Samsung Medison HS60-rus AUHEHBIM AATIHKOM Ha TAyOUHe
A0 3,5-4,0 cM 110 pa3paboTaHHOM METOAUKE. AAS HCCAEAOBA-
HHS MarHCTPAABHBIX apTEePUH IIA€YA U IIPEATIACUDSI HCIIOAB3Y-
10T patyuk 7,5 MI'. HemocpeacTBeHHO mepes HCCAGAOBAHHU-
€M MarMCTPAAbHbIX apTepHil BEPXHUX KOHEYHOCTEM B LIeAOM U
AMCTaABHOTO PYCAQ B YACTHOCTH, TIAIIUEHT AOAKEH HAXOAUTD-
s B IOMeIleHHH C KOMPOPTHOI TeMIlepaTypoii He MeHee 20
MuHYT. [TanueHT HAXOAUTCS A€XKa Ha CIIMHE, PyKa OTBOAUTCS
IOA YTAOM 45 IpaaycoB c poraiueil IpeAlAedbs KHAPYXKH.
ITpousBopmanch u3mepenus 8 PW—-pexxumMe CKOpOCTHBIX I10-
KasaTeAel Ha ypPOBHE ee AUCTAABHOM TPeTHU MPEATIACUbS: CH-
CTOAMYECKAS ZI,'IYAbCOBaSI) CKOPOCTb KPOBOTOKA, AMACTOAMYE-
CKast CKOPOCTb KpOBOTOK, RI-uHAEKC pesucTeHTHOCTH (MH-
AEKC Hypcer) , PI-nnpexc myabcanun (I/IHAeKC I ocmnra).

Pesyabrars 1 06cyxpAeHue. B pamMkax poaHHO! paboThI O5I-
A¥ 006CAEAOBAHBI IAIUEHTHI C YCTAHOBACHHBIM AUArHO30M BH-
6pauHOHH0171 00A€3HH, CBA3aHHOM C BO3AEHCTBUEM AOKAABHON
u o6mert Bubparun. IToaydeHHble AQHHbIE CPABHUAY C PE3YAD-
TaTaMu 06CACAOBaHMS 3AOPOBBIX AHMI] (29 gepoBek: 10 mMysx-
quH 1 14 xenmun). Bo Bcex rpymmax u3MepsAKCh OCHOBHbIE
IapaMeTphl: IIyAbCOBasl CKOPOCTb KPOBOTOKA, HHAEKC IIyp-
CeAO U MHAEKC Pe3UCTEHTHOCTH. AAS BBIABAGHHUS CTATUCTH-
4eCKHU 3HAYMMBIX Pa3AUYMI MeXAY TPYTIIIAMHU HCIIOAb30BAACS
kputepuit Mansa-YurHu.

PesyabraTsr Y3M-06cAeAOBaHMS apTePHil BEPXHUX KO-

Tabauna 1 / Table 1

Pe3yapTaThl Y3-HcCACAOBAHHS MarHCTPAABHBIX APTEPHI BEPXHAX KOHEYHOCTEH Y 3AOPOBBIX AI0AeH B HOpMe
Results of ultrasound examination of the main arteries of the upper extremities in healthy people are normal

V ps, cM/cek. RI PI
Cropona Aprepus
ME IQR ME IQR ME IQR

Ayuesas aprepus 5§ 53-64 0,75 0,75-0,80 4,14 1,3-8.0
IlpaBas pyxa

AoxreBas aprepust 54 50-59 0,77 0,67-0,82 3,06 1,6-8.0

Ayuyesas aprepus 55 53-64 0,75 0,75-0,80 4,14 1,3-8.0
Aesas pyxa

AoxreBas aprepus 54 50-59 0,77 0,67-0,82 3,06 1,6-8.0
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Tabauma 2 / Table 2

Pesyabrars! Y3-HCCACAOBAHHS MATHCTPAABHBIX APTEPHil BepXHAX KOHEYHOCTE! IPH BHOPAHOHHON 00A€3HH, CBSI3aH-
HOI1 C BO3AEMICTBHEM AOKAABHOM M 00meit BuOpanuu 1 cremenn
Results of ultrasound examination of the main arteries of the upper extremities in vibration disease associated with local and

general vibration of stage 1

V ps, cm/cex. RI PI
Cropona Aprepns
ME IQR ME IQR ME IQR

Ayuesas aprepus 57 54-60 1,01 0,80-1,20 6,58 3,9-18,2
Ilpasas pyxa

AoxreBas aprepus 47 45-49 0,99 0,82-1,23 4,21 2,8-12,5

Ayuesas aprepus 57 48-53 1,10 0,82-1,25 529 42-16,6
Aesas pyxa

AoxreBast apTepus 47 45-49 1,00 0,83-1,25 3,53 2,4-10,9

HEYHOCTeH IO OIMCAHHOM MeTOAUKEe IPEACTABACHBI B
mabauyax 1 u 2:

V3 npuBepeHHBIX B mabauye 2 AAHHBIX BUAHO, 4TO B
pesyAbTaTe YAbTPa3BYKOBOTO MCCAEAOBaHUA yxe mpu BB 1
CT. CHIDKEHHe ITyAbCOBOM CKOPOCTH KPOBOTOKA OTMEJaAOCh
H30AMPOBAHHO HA AOKTeBOM apTepHUHHI YMEPEHHOT'O yBeAUYe-
HMA TI0Ka3aTeAeH neprudeprudeckoro CONpOTUBACHHA (mHpAeKC
IYAbCAIIMK U HHACKC Pe3HUCTeHTHOCTH) B Ay4eBOM 1 AOKTEBOM
apTepUU CHMMETPHYHO Ha 06eUX BepXHUX KOHEYHOCTsIX. Bro-
past Crapust BUOPALMOHHON GOAE3HH OTAMYAAACH OT IepBOM
CTaTHCTUYECKH O0OA€e 3HAYMMBIM CHIDKEHHEM CKOPOCTHBIX I10-
KazaTeAell Kak Ha AOKTEBOM, TaK U Ha Ay4eBOI apTepHsx ¢ 0be-
HX CTOPOH CUMMETPHYHO B COYETAHUHU C O0Aee BHIPOXKEHHBIM
yBeAHYEeHHeM IoKa3aTeAel meprdpeprdeckoro COnpOoTHBAE-
HUS Ha 00eUX MaIUCTPAABHBIX APTEPILIX IIPEATIACTbS (umpeKC
ITYAbCAaIIUH K HHAEKC pesnaenmocm) , UTO CBUACTEABCTBYET
0 60A€e€e BBIPOKEHHOM aHTHOAMCTOHIYECKOM CHHAPOME BEpX-
HUX KOHEYHOCTeH y PabouHil, IOABEPIaOIIUXCSI AAUTEABHOMY
BO3AEMCTBHIO 00IIel 1 AOKAABHOM Bn6pau1/11/1.

3axaouenne. Memod yAvmpassyxo60zo uccredosanus
MAUCMparbHolx apmepuii cpedHezo KAAUOPa epxXHUX KOHeH-
Hocmeil S8Asiemcs HauboAee docmynHbim, 00BeKMUBHLLM U 0e3-
ONACHBIM Mem000oM UCCALO0BAHUS COCYOUCMOL CUCIemMbl NPU
BE, nossoAsioujum bi96ums 3a60Ae6anue Ha panHuii smanax
PA3BUMUS nepuPepuHeckoz0 aHzuoOUCHIOHUHECK020 CUHOpoMa,
Mo 6 6010 04eped CYU4ECBEHHO NOBbILUAEN 00BEKIMUBHOCTD
NPUHAMUS IKCNEPMHBIX PelieHUti N0 YCMAHOBAEHUIO CBI3U Ne-
pudepueckoz0 aHzuodUCHOoHU4ecK020 cuHdpoma ¢ npodeccuei,
a MaKme NO360AUM CE0EBPEMEHHO HAYAMb NPOPUAAKMUHECKOE
AeveHue u usbexcamv cmoiikoti ympamot mpyodocnocooHoCmu.
Aas BB 1 cm. npu 0bujeti u AokarbHoti BUbpayuy Xapaxmepro
CHUDICEHUE NYAbCOBOTE CKOPOCHU HA AOKMEBOTi Apmepuls cumme-
MPUHHO C 00eux CrOpoH Npu YMEPEHHOM NOBLIUEHUL YBEAUHe-
HUs noxasamedeii nepudepuseckozo conpomusaenus. [1pu Bb 2
M. XAPAKIMEPHO CHUNCEHUE NYAbCOBOI CKOPOCTIU HA AOKMEBOTH U
AyHeB0li pMepUL CUMMEMPUHHO Npu G0Aee BbIPANEHHOM YBEAU-
YeHuu nokasameAeil nepuPepunecKozo ConpomusAeHu.
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