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OB30PHAA CTATbA
REVIEW

JBonouus dHAoMNpoTe3npoBaHnA njie4yeBoro cycrtaBsa

A.C.IIerpocan' ~ , K.A. Eruazapan’® ~, M.A.Ilanun'
A.IL Parbes’ ', O.A. Anb BaBapupg' X

'Topopckas kmMHUYecKas 6osbHuULA Ne 17 [lemapTaMeHTa 3ApaBooxpaHeHus 2. Mockebl, e. Mockea, Pocculickas ®edepayus
2PoccuiicKuii HalMOHAJTBHBIN UCC/Ie/I0BaTebCKUN MeUIIMHCKUN yHuBepcuTeT uM. H.U. TTuporoga,
2. Mockea, Poccutickas ®edepayus
> alomar442@mail.ru

AHHoTanusn. 3a 6osee ueM CTOJIETHIOIO UCTOPUIO 3H/IOTIPOTE3MPOBAHUS IJIEU€BOT0 CyCTaBa y4yeHble MPOLUIH My Th
OT IIPUMHUTHUBHBIX KOHCprKL[I/Iﬁ W3 CJIOHOBOHM KOCTU /10 BBICOKOTEXHOJ/IOTUYHBIX UMITJIAHTOB W3 CIIJIaBOB PEAKHUX METaJ/IJIOB.
Ha 3ToM myTy XUpyprul v u300peTare/iv CTalKMBAJIMCh C TPYAHOCTSIMH, COBEPILa/M OIHUOKY U 00MBaMUCh ycrexa. B HacTosem
JIUTEpaTypHOM 0030pe OTpaXkKeHbl TEH/IEHLIMU PAa3BUTHS SHAOTPOTE3UPOBAHUS [/IEUEBOT0 CYCTaBa, SBOJIFOLIMOHHOE U3MEHEeHUe
KOHCTPYKIMH 9H/IONIPOTE30B U TIPUHIUIIOB XUPYPrrUUeCcKOro JieueHHs aTo/I0OT|H T/IeUeBOT0 CyCTaBa, C koHIa XIX Beka U 1o Ha-
cTosittiee Bpems. B aHHOM paboTte mogpoOHO pacCMaTpUBAIOTCS 3Tarbl (POPMUPOBAHUSI OCHOBHBIX COBPEMEHHBIX (huiocopuii
SHJ0NPOTe3UPOBAHMS TIJIEYeBOT0 CyCTaBa, Takux Kak gunocodus Ch. Neer (aHaromuyeckoe ripore3upoBanue), P.M. Grammont
(peBepcuBHOe mpoTe3upoBanue) u J. Zippel (moBepxHocTHOE TipoTe3upoBanue). B 70-80x rogax 20 cTomeTHs po/[0/pKaeTCst
COBEPILIEHCTBOBAHKE KOMITOHEHTOB 3H/IOTIPOTE30B I1/IEYeBOI'0 CYyCTaBad, d TAKXKe TEXHUK NX YCTAHOBKHU C IMO3ULIUUA 6I/IOM€‘X3HI/IKI/I.
Brito BBISAB/IEHO, UTO B C/iydae, €CJ/IM IPpXU SHAOIPOTe3MPOBAHWU I'O/IOBKaA Ijyiedya U JIOTIaTOYHBINA KOMITIOHEHT HMEIOT Pa3HbIe
PaZnyChbl KPUBU3HBI, JOPMUPYETCS TIeue-I0MaTOYHOe HeCOOTBeTCTBIe. HeKOHIpyIHTHBIN CycTaB (pafinyC KPUBU3HBI TOJIOBKU
MeHblIle paJiyca KpUBU3HBI IVIEHOM/IaIbHOTO KOMITOHEHTA) YBeIMYMBaeT SKCLIEHTPUUHbIE HarPY3KH Ha UMITIAHT CyCTaBHOW
BIIaIMHBI JIOIIATKH, YBE/IMUWBAET PUCK I€pe/iIOMa UMILJIAHTA, d TaKXe CHUXKAET CTa6I/IJH)HOCTI: B CyCTaBe. O,Z[HHKO TaKoH CyCTaB
T103BOJISIET BOCTIPOU3BECTH €CTECTBEHHOE CKOJTbKeHMe TO/I0BKU. OrpaHruueHre HeoOX0MMOr0 CKOJTbKEHHUS YBeJTMUMBAET HArPY3KU
B MecCTe (1)I/IKCEII_[I/II/I W MOXXET IIPUBECTHU K PACIIaThIBAHUIO ITIEHOWJA/IbHOTO KOMIIOHEHTaA. PH,I[ I/ICCJIE'Z[OBEIHI/II‘/JI TI0Kad3a/inu, 4To
HecooTrBeTcTBUE Oostee 10 MM YBeJIMUMBAET PUCK PaCIllaTbIBaHUA U ITepPeJIOMOB JIOTIATOUYHOI'O KOMIIOHEHTA, d HeCOOTBeTCTBHUE
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5—7 MM MOXXHO CUHTAaTh ONTHMAaJIbHBIM, TaK Kak 00ecreurBaeT AJUTeTbHYI0 BBDKUBAEMOCTh [JIEHOU/JAIbHOTO KOMITIOHEHTA
Y HaWjIyuIlero BOCIPOW3BejeHHss HOpMa/lbHbIX JIBW)KEHUH B IIeUeBOM CyCTaBe.

KitroueBble c/10Ba: SHZIONPOTE3UPOBAHHE TI/IEUEBOTO CyCTaBa, FeMHUITPOTe3, TOTa/IbHbIN aHATOMUYeCKU 1TpOTe3, peBePCHBHOE
3HZOMPOTE3UPOBaAHHE

HNudopmanys o puHaHCHPOBaHUM. ABTODEHI 3asB/ISIIOT 00 OTCYTCTBUY BHEIIHEro (GMHAHCHPOBAHUS.

Bku1aj; aBTOpOB. Bce aBTOPBI BHeC/H CyIIjeCTBeHHBIN BK/Ia/| B pa3paboTKy KOHLIEMLIUH, TIPOBe/ieHVe UCCIIeJOBaHS U TIOATOTOBKY
CTaTbH, TIPOWIH U 0f00pHIN (DHHAITBHYIO BepCHIO Tiepe IyO/iKaryei.

BiaropapHocTH — He NPUMEHUMO.

HudopmupoBanHoe coryiacue Ha My0/IMKALMI0 — He TIPUMEHUMO.

Wudopmanys o KOHGINKTe HHTepecoB. ABTODHI 3asiB/isieT 00 OTCYTCTBUY KOH(/IMKTA HHTEPECOB.
ITocrynuna 15.01.2022. Ilpunsra 17.02.2022.
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Evolution of shoulder arthroplasty

Armenak S. Petrosyan' ~, Karen A. Egiazaryan®’ ~, Mikhail A. Panin'

Andrey A.Ratyev’ ~, Omar A. Al-bawareed' =

! City Clinical Hospital Ne 17 of the Moscow Department of Health, Moscow, Russian Federation
2 Pirogov Russian National Research Medical University, Moscow, Russian Federation
< alomar442@mail.ru

Abstract. In the more than century-long history of shoulder arthroplasty, scientists have gone from primitive ivory designs
to high-tech implants made of rare metal alloys. Along the way, surgeons and inventors have faced challenges, made mistakes,
and succeeded. This literature review reflects trends in the development of shoulder arthroplasty, evolutionary changes in
endoprosthesis designs and principles of surgical treatment of shoulder pathology, from the late 19th century to the present.
This paper details the stages of formation of the major modern philosophies of shoulder arthroplasty, such as those of Ch. Neer
(anatomical prosthetics), P.M. Grammont (reversible prosthetics), and J. Zippel (surface prosthetics). In the 70s and 80s of the 20th
century the components of shoulder prostheses as well as their fitting techniques continued to be improved from a biomechanical
point of view. It was found that if the shoulder head and scapular component have different radii of curvature during arthroplasty,
a shoulder-blade mismatch is formed. A non-congruent joint (the radius of curvature of the head is smaller than the radius of
curvature of the glenoid component) increases eccentric loads on the scapula joint implant, increases the risk of implant fracture,
and reduces stability in the joint. However, such a joint allows reproduction of the natural gliding of the head. Restricting the
required glide increases stress at the fixation site and can lead to loosening of the glenoid component. A number of studies have
shown that a mismatch of more than 10 mm increases the risk of loosening and fractures of the scapular component, while
a mismatch of 5—7 mm can be considered optimal, as it provides long-term survival of the glenoid component and the best
reproduction of normal movements in the shoulder joint.

Key words: shoulder joint arthroplasty, hemiprosthesis, total anatomical prosthesis, reverse endoprosthetics
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BeepneHue

OH/IONPOTEe3UPOBaHUe IJIEYEBOI0 CyCTaBa BIIepBhIE
ObU10 BBITIONHEHO B KOHILle XIX Beka. IHTepeCcHO OT-
METHUTb, UTO TIePBBIM KOT/Ia-/TM00 NMMIUIaHTUPOBAaHHBIM
MeTaJl/In4eCKUM 3H/I0NPOTe30M SIBUJICS UMEHHO TO-
TasbHBIA SH/0NPOTE3 T/IeUeBOro CycraBa. MHOXeCTBO
Pas/IMYHBIX KOHCTPYKLMU TIPUMEHSIIUCH [1/1s1 SHZI0MPO-
Te3WpOBaHUs [JIeYeBOT0 CyCTaBa, [T0Ka aHaTOMHUYeCKast
KoHLlenysl Neer v peBepcrBHas KoHLenys Grammont
He CTaJIy ABYMs 30/I0TBIMU CTaHAapTamu [1, 2].

BriepBble B MUPOBOM MpakKTHKe IJIe4eBOU CyCTaB
obu1 3aMerrieH B [Tapwke B 1893 roxy xupyprom Jules
Emil Pean y 37-1eTHero nauueHTa npu TyoepKyiies-
HOM pa3pyllieHnH TPOKCUMa/bHOI0 KOHLIA M/1eueBOr
koctu [3]. JauHslii sHA0MTpOTe3 OBIT pa3paboTaH
MaprKCKUM JlauTructoMm J. Porter Michaels [4]. Uepe3
2 rojia ripoTe3 ObLI yziasieH B CBSI3U C UHGEKIHe.
B 1916 rogy stot sHgomnpoTe3 6bl1 niepegan B CIITA
Y B HacToslIllee BpeMs XpaHUTCSA B CMUTCOHOBCKOM
WHCTUTYTe B BamunrToHe [5, 6].

[To fpyruM AaHHBIM, TTMOHEPOM B 06/1aCTH H[0-
TpOTe3UpOBaHUs TteueBoro cycrara 0wt T. Gluck,
KoTopbIi B 1891 roay coobimun o mpuMeHeHuH [6, 7].

B nepBoii nonoBuHe XX Beka B EBporie u B CITA
MIOSIBUJIOCh MHOXXeCTBO MOZe/iel 3HJ0MpOTe30B I11e-
YeBOI'0 CyCTaBa, MHOI/la PAAUKAIbHO OT/INYAOLAXCS
APYT OT IpyTa, TaKNX KaK OUITOJISIpHbIE SH0TIPOTe3bI
WJIM TTIOBEPXHOCTHbIE 3H0MpoTe3bl. OZHAKO OTCYT-
CTBH€ CUCTEMHOTIO ITO/X0/a K 3H/0MPOTe3NPOBaHUI0
IJIEYEBOr0 CyCTaBa, HEYTeIIUTeIbHbIE Pe3y/IbTaThbl
NIpUMeHeHNs] UMEOLIMXCSl KOHCTPYKLIMK SH/0IIPOTe30B
BO3POJU/IU MHTEpeC K ajbTepHaTUBHBIM MeTo/aM
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JleueHus], TaKUM Kak yJaseHue roj0BKH Tjieua Uiau
KOPPUTUPYIOL1e 0CTeOTOMUH [8].

dHponpoTe3npoBaHue NNevYeBoro cyctaBsa
B KOHLe XIX B. — nepBo# nonoBuHe XX B.

He nogBepraetcst comHenuto, uto T. Gluck 6b11
TTMOHEPOM B 3aMeHe CyCTaBOB M pa3paboTast mpoTe3sl
[I7ISI MHOTHX CyCTaBOB, BK/ItQUasi ryieueBor. OH BHeC
Oos1B11I0H BKJIa/| BO MHOTHE OTPAC/Iv IKCIIePUMeHTa/Tb-
HOW XWPYPrUM B KOHLe AeBSITHAZLIATOrO BeKa, BK/IoYast
TPaHCIJIAaHTALMI0 OPraHOB Y XUPYPTHIO MepeioMOB.
OpHako B 00/1aCTH 3HZONPOTE3UPOBAHUS T/IEUEBOTO
CyCTaBa ero BKJ/IaJi 3aHW)KEeH, eC/Id He TOJTHOCTbBIO
ynyigeH u3 Buay. [locne vcnbiTaHuii Ha )KUBOTHBIX
C pa3/MYHBIMU MaTepHrasiaMu, BK/Itouas 1epeBo, CTEKJIO,
aTFOMUHHNA ¥ HUKeJTUPOBaHHYO0 cTajib, Gluck BbIOpan
JJ1s1 CBOMX MCC/Ie0BaHMI TPYIHYHO KOCTb U CJIOHOBYHO
KOCTb. OH Tak)Xe 3KCIIePUMEHTUPOBAJ C METOAaMU
KperJieHUs] CBOMX MPOTe30B K CKeJIeTy U UCT0Ib30Baj
B KaueCTBe LieMeHTa pa3/IMyHble BellleCTBa, B TOM UuC/Ie
MeJJHYI0 amajibramy, apyKCKYH IITYKaTypKy U KaMeH-
HYIO 3aMa3Ky, OTJaBasi IpeJriouTeHre OeclieMeHTHOM
octeouHTterpanui [9, 10].

T. Gluck 6b171 3aMHTEpecoBaH B TOM, UTOOBI €70 KOH-
CTPYKLIMA MOXKHO OBIIO MICTIO/Nb30BaTh BO BCEX BO3PACTHBIX
TpyTIax, ¥ o3ToMy pa3paboTast mpoTe3bl CO CMEHHbI-
MH KOHLIAMU W3 CJIOHOBOM KOCTH, TEM CaMbIM CO3/IaB
riepBbie MOAY/IbHBIE TIpOTe3kbl [7]. CrefyeT OTMETUTD,
YTO pe3y/bTaThl IPUMEHEeHUs] SHO0NMPOTE30B I1/IEYEBOr0
cycraBa, pa3paborannbie T. Gluck, Henb3s IpU3HATH
YCITeITHBIMU. DTO Tpe/IoTIpe/ie/TUI0 KpaliHe HU3KUU
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WHTepeC K 3H/I0TIPOTe3UPOBaHMUI0 TI7IeUeBOro CycTaBa
B KOHIIe XIX-r0o — Hayane XX Beka. B TeueHue rouytu
40 net equHCTBeHHOM, omuMo T. Gluck, IoKyMeHTaIbHO
TIO/ITBEP>KIEHHOM 3aMeHOM TIeYeBOr0 CyCTaBa ObLia eltie
OfIHa TOTbITKA MCIO0/Tb30BaHKs1 CJIOHOBOM KOCTH, TIPe/TIpH-
HsiTast Kenvirom B 1914 rogy [11]. Heygaua 3THx paHHUX
9KCTIePUMEHTOB Obl/Ta BbI3BaHa MH(EKIVEH, TIPUBe/[ILeH
K OBICTPOI1 HeCTaOMTLHOCTH KOMITOHEHTOB SH/IOTIPOTe3a.
Pa3paboTKy MpOAI0/DKAIMCh OYeHb Me/lJIEHHBIMU TEMITAMU
13-3a JIOTIO/THUTE/TBHBIX OTPaHHueHHI OHoMaTeprasioB
U IJIOXUX METOJ0B (PUKCALIU.

C cepenuHbl XX BeKa MOSIBASIETCSI MHOXKECTBO
ny0O/IMKaIui 0 IPUMEeHeHUH SH/O0TIPOTEe30B I1Ieya,
TMPOW3Be/IeHHbIX U3 Pa3/IMYHbIX CHHTeTUYECKUX MaTepy-
aJIoB: aKpusIa, MoIMaMuyzia, TIoJIMATHIeHa U ap. [12—14].

AKpU/IOBBIN NpOTE3, MOAU(PULIMPOBAHHbIN
u3 npore3a 6exgpa Judet, 6611 omrcan Boron u Sevin
B 1951 rogy [12]. B 1952 Richard A. u coaBT. c006-
L]Aat0T O TIPUMEHEeHUM aKPUI0BOTO KOMIIOHEHTA [Jisl
PEKOHCTPYKLIMM MPOKCUMAaIbHOTO KOHLIA T7IeueBOi
KOCTU MPU MHOTOOCKOJILUATBLIX TIepPeioMax, KOTOphle
0OBIYHO JIEYUTUCH pe3eKLyelt KocTu. OTMeuaeTcs,
YTO aKTHUBHBIE ABKEHUS B IJIEYEBOM CyCTaBe TocC/e
TaKOT'0 3H/I0NIPOTe3UPOBaHMUs, KaK MPaBUIIo, ObUIN He-
YIOBJIETBOPUTE/ILHBIMHU. DTO 0OBSICHSIOCH TEM, UTO
TIPOM3BOIUMast pe3eKius 0osbIioro Oyropka, Jaxe
B C/lydae pepUKcaly CyXOKUIUSI HaZJOCTHOU U T10-
JIOCTHOM MBIIIII] K aKPUJIOBOW TOJIOBKE 3H/I0NpOTe3a
TJIeueBOl KOCTH, TIPUBOJW/IA K 3HAUUTE/ILHOU yTpaTe
¢yHKUMM riieyeBoro cycrasa [13].

B 1953 6bu1a ony6/mkoBaHa pabora MacAusland
Y COAaBT., B KOTOPOU OMUCHIBAETCS OMbIT MPUMEHEeHUs
9 sHIOMPOTE30B U3 ToJIMaMHU/ja AJisl JieYeHUsT 0CKOJTb-
YaTbIX Me€pPe/IOMO-BbIBUXOB I1/IeU€BOUN KOCTU. ABTODbI
cool1mM 06 yI0BIeTBOPUTEIBHBIX (DYHKLIMOHATBHBIX
pe3yJsbTaTax B Cpoke 12 MecsilieB MOC/e SH/I0MPOoTe3u-
poBaHus [14].

B 1950 roxy Frederick Krueger coo6uin o repBoit
YCIeLIHON TeMUapTPOIlaCTUKe MeTa/llInueCKUM 3H-
JorpoTe3oM. [11s1 ieueHus MaljeHTa C aBacKy/IsIpHbIM
HEKPO30M T'0JIOBKU 1JIeYeBOM KOCTH OH MCI0JIb30Bal
VIMIJIAHTAT aHaTOMUYEeCKOT0 /iu3aiiHa, OT/IUThINA U3 BU-
Taj/IMyMa (YKapoTpOYHBIH CTJIaB Ha OCHOBe KOOaJibTa,
XpoMa 1 Moyiib/ieHa) TI0 CJIeTIKY MPOKCUMAaJTBHOTO OT-
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JieJia TIe4eBO KOCTH. DHZAOMNPOoTe3 ObIT YCTaHOB/EH
C COXpaHeHHeM MeCTa TPUKPEeTUIeHUsT CyXOXKUIUM Bpa-
IjaTe/IbHOM MaHKeThI K TIeUeBOi KOCTH, UTO M30aBUIIO
nareHTa ot 6011 1 06eCreurnsio Xopomy GyHKLHO
rieya [8].

CoBpeMeHHast 3pa HZONPOTE3UPOBAHMUS TIjie-
YeBOro CyCTaBa Hayajaachb C HOBaTOPCKOW paboThl
Charles S. Neer, kotopsiii B 1953 rogy 3a10Kuj1 oc-
HOBBI HalllMX COBPEMEHHBIX 3HaHUN O TIOKa3aHUsIX,
XUPYPryuuecKoi TeXHVKe, peabUIMTalUK U pe3y/ibTaTax
SH/IONPOTE3UPOBaHMUS TI/IeYeBOro cycrasa [1].

KoHuenuusa aHaToMu4yeckoro
aHAoOMNpoTe3npoBaHusa
nneyesoro cyctasa Ch. Neer

3HaKOBbIM MOMEHTOM B pa3BUTUU 3H/ONPOTe3U-
POBaHUs IJIEUEBOI0 CyCTaBa MOXKHO cuMTtarhk 1953 rog,
korza Charles S. Neer ¢ coaBTopaMu COOOIIH/IA O BO3-
MO>XHOCTH 3H/I0NPOTe3MPOBaHUs NpU MHOrodpar-
MeHTapHBIX I1epejioMax U IepeioMo-BbIBUXax I1jIeva.
OH/J0TIPOTe3kI IJIEUeBOr0 CyCTaBa MePBOro MOKOIEeHUs
(Neer I) u3roraBmmBanvch U3 BUTaIMyMa U ObUTH MO-
HOOGnouHbIMH (puc. 1) [1].

Puc. 1 3HaONpOTE3 NPOKCUMANBHOIO KOHLA NAeYeBO KOCTH
| nokonexus (Neer I)

Fig. 1 Gen | Proximal Shoulder Endoprosthesis (Neer )
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N3nauanpHO Charles Neer ctpemusicst pa3paboTarhb
SH/IOTIPOTE3 /151 BBITO/THEHUS] PEBU3UOHHOM OrepaLyu
raljMeHTaM C TI0Xou yHKIUel 1iedya U CTOMKOM
60J1b10 TIOC/Ie pe3eKLUH TOJIOBKH T1/IeUueBOM KOCTHU
110 1ioBoAy Tepenomo-BbeiBuxa [1]. Takke Ch. Neer
CUMTa], YTO KOMIIOHEHThI 3HZONPOTE3a [J0JIKHBI
UMeTb OOJIBIIYIO MJIOIIA/lb KOHTAKTa C KOCTBIO /IS
Tpe0TBPAlL[eHUs] acenThyeCKOl HeCTaOUIbHOCTH.
UYepe3 2 rofia mocsie Hadasa ucciaepoBanuii Ch. Neer
Y COABT. COOOIIAIOT O MOJIOXKUTETEHOM OTIBITE BOCEMH
reMuapTpOIIaCTHK TIJIeUeBOro CyCTaBa, C UCI0Ib30-
BaHMeM MpoTe30B nepBoro nokosnenus (Neer I) gns
JieueHus1 iepesioMO-BBIBUXO0B, aBaCKY/ISIPHOTO HEKPO3a
Y OfTHOTO CJTyuasi ocTeoapTpo3a [15]. Xoporiie pe3yiib-
TaThl TIPY UCIO/b30BaHUU 3HA0NpoTe30B Neer I Ob1H
00ycioB/IeHbI BEICOKUM KaueCTBOM JHZOIMPOTE30B,
a TaKKe MOHUMaHUEeM Ba&KHOCTH COXPaHEeHUsI 0O/bILIOro
Oyropka ruieueBoii KocTH [15].

IBa roza cryctsi ObUIM BHECEHBI HEKOTOPbBIE U3Me-
HEeHMs B KOHCTPYKLMIO SH/OTPOTe3a, BK/I0Yasi HeaHa-
TOMHYECKOe YTIJIOLIeHre T0/I0BKU T/IeUeBOM KOCTH ISt
obecrieuenus 6osee rTyOOKOM TTOCA/IKK SH/IOMPOTE3a
Y CO3[jaHre XapaKTepHbIX HbIHE OTBEPCTUM, KOTOPhIe
He TOJIbKO 00eCTeurBaroT MPOHUKHOBEHNE B HUX KOCTH
B IpoLiecce 0CTeOUHTerpaluu U BO3MOXKHOCTb (PUK-
caruu OyrOpKOB T/IeueBOM KOCTH TIPU UX TlepeioMax.
K 1964 rony Neer ripumeHus CBOKO MeTOAUKY y 54 na-
nueHToB [16]. CornacHo mipe/icraBiernto Ch. Neer
3H/IOTNPOTE3 TIJIeYeBOr0 CyCTaBa JO/KeH ObITh U3T0-
TOBJIEH U3 MaTepuasa, KOTOPbIi SIB/ISeTCS MHEPTHBIM,
TIPOYHBIM U 00/1a/1aTh 3/TACTUYHOCTBIO, IPUOTKEHHOU
K KOCTHOM TKaHH, «TIOBTOPSITh» aHATOMHUIO TIJIeYeBOTrO
cycTaBa. JTa U nocsieayroias pabora Neer 3a/10KUIH
OCHOBBI HalllMX HbIHEIIHUX 3HAaHUU O MOKa3aHUSIX,
XUPYPruyecKo TeXHUKe, peabuIUTarvii U pe3ysibTaTax
5H/IONPOTE3MPOBAHMS T/IEUeBOr0 CyCTaBa (KOHLIeTLs
Neer) [1, 15—17].

Ch. Neer noHrmari, uTo rosiHas 3aMeHa M/1eyeBoro
CyCTaBa MOYKeT yAyUIlIUTh ()YHKIIMOHATbHbIe pe3y/ib-
TaThl B C/Iyuae HaJIUUMs TIOBPEXK/IeHUM CyCTaBHOU
TOBEPXHOCTHU JionaTKU. B cBs3u ¢ 3tum B 1973 ropy
Ch. Neer moguduipoBas CBOi 3H/I0ITPOTE3 TOJIOBKU
TJieya 3a cyeT CO3[aHus JIOMaTOYHOro (IVIeHOWJAanbHO-
r0) KOMITOHEHTa W3 MOJUITUIeHa U, TaKUM 00pa3om,
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CO37,a/1 IIepBbIl TOTA/JbHBIA SH/IONPOTE3 I17IeYeBOro
CyCTaBa, MOJyYUBLINH LIMPOKOE PacrpoCTpaHeHUe
(snpmomnpote3 Neer II).

BaxHo 3ameTtuTh, yTO Neer moHUMaJI, UTO AJIs1
XOopollero (yHKLMOHUPOBAHUS TOTa/JbHOTO 3H/0-
TIpOTe3a I/IeUueBOro CycraBa TpeOyeTcst COXpPaHHOCTD
BpalllaTe/IbHOM MaHXeThlI ryieva [17, 18].

B 1982 rony Neer nposeMOHCTpUPOBAJI XOpPO-
IIe OT/ja7ieHHble pe3ynbTathl (6osee 10 sieT mocsie
orepaluu) Npy UCI0Ib30BaHUU HECKOJIBKUX TaKUX
sHAomnpoTe30B [19]. HecMoTpst Ha 3T0, HepeKo y Xu-
PYProB BO3HUKA/IU TPYAHOCTH C OpUeHTaLeld TOJI0BKU
5H/IONPOTe3a B FTOPU30HTA/ILHON U BO (DPOHTAILHOU
MJIOCKOCTAX U3-3a (PUKCHPOBAHHOW reOMeTpUU UM-
TJIaHTaToB. AMepUKaHCKue uccienoBare M.L. Pearl
u S. Kurutz npoBenu reoMeTpuyeCKrii aHa/lIn3 U TpU-
LIIJTU K BBIBOAY, UTO Jla)Ke [PY ONTUMaJ/IbHOM yCTaHOBKe
SH/IOTPOTE3a COXPAHS/IOCh OTKJIOHEHHE LieHTpa POTaLin
bosee 5 mMm [20—22].

Ocoboe BHMMaHHe MHOTMIMU aBTOPaMH YAeSIOCh
TeXHUKe UMILJIaHTaly [JIeHOU/Ia/IbHOTO KOMITOHEeH-
Ta. ITo Texuuke Ch. Neer, na3 rmog Ki/ib UMIJIaHTaTa
(hopmHpoBaJICs MyTeM KropeTaka C y/ja/leHleM 3Hauu-
TeTbHOTO KOJTMYeCTBa KOCTH U CO3/laHHeM OObIIoi
LleMeHTHOM MaHTuH [23—25]. OnmcaHa TeXHUKa,
TIpY KOTOPOM Ma3 B CyCTaBHOM OTPOCTKe JIOMAaTKU IO/,
KWJIeBOU JIONIaTOYHBIM KOMITOHEHT CO3/jaeTcs IyTem
TeXHUKU YTIJIOTHEHUS] — UMIMaKIUU Ty0JyaToil Ko-
ctu [26—28]. TIpu rnipuMeHeHU TaKOW TeXHUKH T1a3
MMeeT Takue >Ke pa3Mepbl, Kak U KWU/Ib UMIIJIaHTaTa,
YTO TIOMOTaeT TUIOTHO YCTaHOBUTh JIONATOYHbIA KOM-
TOHEHT U MPeJOTBPAaTUTh €r0 MUKPOIIOJBUKHOCTh
BO BpeMs No/IMMepu3anuu LemeHTa. I1o cpaBHeHUO
C TEXHUKOU KIOpeTaXka YIUIOTHeHUe rybuaToii KocTu
CyCTaBHOM ITOBEPXHOCTH JIONIAaTKK 0becrieurBaeT 6osee
CTabWIBHYIO OCHOBY [I/IsI T/IEHOMaTbHOTO KOMITOHEH-
Ta [29, 30]. [IpenmyiijecTBa TEXHUKH YTIOTHEHUS HaJl
TeXHHKOMW KIOpeTaka IeMOHCTPUPYIOT UCC/Ie/JOBAHUS,
TOKa3blBaoLLMe, UTO PeHTreHOIOTnYeCcKre TIpU3Haku
0CTe0/I13a BOKPYT [TIeHOWJA/ILHOTO KOMITOHEHTA BCTpe-
4aroTcs B 2,5 pasa peke MocJie UCI0/b30BaHus TeXHUKU
YIUIOTHEHHs1 yepe3 2 rofia rnocsie onepauuu [29, 31].

B 70-e rogpe1 XX Beka He3aBUCHMMO JPYT OT Apyra
E. Engelbrecht u P.I. Kenmore pa3paboTanu nonu-
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STU/IEHOBbIE [VIeHOU/a/IbHble KOMITOHEHTBI [1JI1 UC-
ronb3oBaHus ¢ ripote3om Neer 1. [32]. O6a aBTOpa
OTMeYaroT XOPOLLMe WY OT/IMYHbIE Pe3y/bTaThl KacaeMo
ycTpaHeHUst 60/1eBOro CUH/POMa, KOTopoe 6110 /0-
cturHyTo B 80—96 % cnyyaeB, HO (DyHKIIMOHAIbHbIE
pe3y/bTaThl ObUTH B OOMBILIMHCTBE CiydaeB (62 %) uiiib
YZ0B/I€TBOPUTE/NbHBIMU. Jlyulliie (GyHKIMOHA/IbHbIE
pe3y/bTaThl M0/TyYeHbl ITPY UHTaKTHOM MaH)KeTe poTa-
TOPOB ¥ OTCYTCTBUHU Jle(ULIMTa KOCTHOM TKaHu [33, 34].

OpHUM M3 BapUaHTOB 3H/JONPOTE30B 1/IeYEBOT0
cycraBa, npuMeHsBLIricsa B 1970-x, 1980-x v Hauane
1990-x rof10B, SIB/ISICST OUITOMISIPHBIN SH/OTPOTE3 TI/Ieue-
BOTO CyCTaBa, pa3paboTaHHbIN Swanson (puc. 2). OTOT
3H/IOTIPOTe3 SIB/ISIETCS 10 CBOEM CYTH afanTUPOBaHHOM
KOTHeit SH/0npoTe3a Ta300e/IpeHHOTr0 CyCTaBa, paHee
npeio)keHHOUW Bateman.

Puc. 2 bunonapHbl sHAOMPOTE3 Swanson.
Fig. 2 Swanson Bipolar Endoprosthesis.

OCHOBHBIM NOKa3aHMEeM K UMILIaHTaL[i SHIO0MPO-
Te3a Swanson ObUT TSHKeJTBIM apTpO3 TIEYeBOro CyCTaBa
C apTpomarvei BpailjaTe/ibHON MaHxeThl [34, 35].

B 1977 ropy F. Mazas u coaBT. onucany HeCBsi3aH-
HbIM TOTa/TbHBIN SH/IOMPOTE3 T/IeUEBOT0 CYCTaBa, COCTO-
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SIBILIMIA U3 TIOJTHOUW MOJTMITU/IEHOBOM LIeMeHTUPYEeMOU
TJIOCKOM T/IeHOWA/IbHOW YalllKU ¥ 1[eMEeHTUPYeMOro
MeTaJ/IMYeCKOro I/Ie4eBOro KOMIIOHeHTa. []/1s1 ycTaHoB-
KU TaKOTO SHZ0MPOTe3a aBTOPhl UCI0/Ib30BaN 3aJHUN
JOCTYT MeXAY CYXOXKUIHSMU MOJO0CTHOM U Majioi
KPYIJIOM MBILIL] C OTCeUeHUEM CYXOXKW/IUS TI0JJI0Ma-
TOUHOM MbILILIBL. CITyCTs 5 JIeT aBTOpbI Oy O/ TMKOBA/IH
pe3ynbrarhl 38 onepanyii. B 14 ciyuasix Oblia BBITION-
HeHa pPeBU3Ms 13-3a HeCTabWIbHOCTH TJIeHOWIaMbHOTO
KOMITIOHeHTa. B 65 % ciydyaeB (yHKLIMOHA/IbHBINI pe-
3y/bTaT ObUT HEY/|OBIeTBOPUTETLHBIM [36].

[TepBbIM CEpUMHBIM aHATOMUUHBIM 3H/J0POTE30M
TI71Ie4eBOT0 CyCTaBa MOXKET CUMTAThCsl SH/OINPOTe3
DANA (Designed After Natural Anatomy), KoTO-
pbIii Ob11 co3ziaH B KanndopHUicKoM yHUBepCUTETe
B 1985 roay (puc. 3) [37]. 3ToT 3HAOMNPOTE3 HAPSAAY
¢ ApyrumHu, pa3paboranHeiMu B 1980-x (Roper-Day,
Custom), 661 ocHOBaH Ha cucteMe Neer II, omHako
B HeM Obl1a peasiM30BaHa MO/|epHHM3ALIMS JIOTIATOUHOTO
KOMITOHeHTa [38].

Puc. 3 SHaonpoTe3 DANA — Designed After Natural Anatomy
Fig. 3 DANA Endoprosthesis — Designed After Natural Anatomy
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CBsi3aHHble aHAONPOTE3bI

[ToMHMO HeCBSI3HBIX SH/OMPOTE30B I1/IeYeBOr0
CyCTaBa Orpeje/ieHHY0 MonyasapHoCThb B 70-X 1 80-x
roJia MpOLLIOro BeKa MMeJY CBSI3aHHbIe SH/IOMPOTE3bI.
OpHaKo OIBIT NIPUMeHeHUs] TAKUX KOHCTPYKLIMM HeJlb3s1
TIPU3HATh MOJIO)KUTE/TbHBIM.

Haubosiee pacripocTpaHeHHBIM CBS3HBIM 3H/I0-
MPOTe30M IJIEYEBOr0 CyCTaBa SBJISJICS SHAOMNPOTE3
Stanmore, TPOTOTUIIOM KOTOPOTO ObLIT TOTAIbHBIHI
SHZOMPOTe3 Ta300eJPEHHOT0 CyCTaBa C MeTaJUTiyeCKOU
rapou TpeHwusl.

B 1972 r. A.W. Lettin u J.T. Scales coobmmmm
BCEro0 0 [IByX CJly4yasix TOTa/JbHOI0 3H/0INPOTe31pOoBa-
HUS [UIEYEBOT0 CyCTaBa C UCIOJIb30BAHUEM CBS3HOTO
SHJ0IIpOTe3a Stanmore /1 JiedeHus [10CaeCTBUM
peBMaToUHOTO apTpuTa. B 06oux ciyudasx oTmeua-
11ach yMeHbIIIeHre 60/1eBOro CUHAPOMa 1 yBeJIMYeHHe
otBeneHus1 10 90 rpagycoB uepe3 18 mecsiieB nmocse
ornepatuu [39].

B 1982 A.W. Lettin u J.T. Scales rogy omny6smko-
Ba/Id pe3y/abTaThl 49 NaleHTOB MOC/ie TOTaAbHOTO
3H/I0NPOTEe3UPOBAHKS I11eya SHA0NPOoTe30M Stanmore,
BBINOJIHEHHBIX B niepuoz ¢ 1969 no 1977 rop [40].
B 9 cnyuasx sHAOTPOTe3bl ObUIM yAaneHbl: OUH
r3-3a UH(QEKLNM, OIUH 13-3a pPeLiuJUBUDPYIOLIUNCS
BBIBUXOB, B OCTaJIbHBIX CJIy4asiX B CBSI3U C U3HOCOM
r/IeHOW/Ia/IbHOTO KOMIIoHeHTa [41—43]. [To MHeHHI0
aBTOPOB, (QYHKLMOHA/IbHbIE Pe3Y/IbTaThl Y OCTa/IbHbIX
40 mareHToB OB MPOTUBOPEUUBBIMH, XOTS Y 60/Tb-
IIMHCTBA MaLeHTOB ObUT JOCTUTHYT Y/OB/IETBOPUTE/Tb-
HbIN 00beM /IBVPKEHWH B TIeEUeBOM cycTaBe [44—49].

B 1975 rogy M. Post v coaBT. onucanu pesyJib-
TaThbl IPUMEHEeHUs], CBA3aHHOT'0 LLIaPOBHU/HOTO T/Ieue-
nonarouHoro 3HporpoTe3a Michael Reesec y 102 maiu-
eHTOB [50]. ABTOpBI OTMeUaroT JIUIIh He3HaUUTeTbHOe
y/yulieHre (GyHKLUU [71e4eBOro CycTasa rocjie ore-
paLuy, ONUCHIBAlOT MHOTOUHC/IEHHbIE OCIOKHEHUS,
HauboJiee UacThle U3 KOTOPBIX BBIBUX U HeCTaOMIBHOCTD
[7IeHOMZAJIbHOrO KOMIIOHeHTa. [10 pe3ynbraram uccre-

Puc. 4 A — 3Hponpotes Mark |Il. B — Mogenb aHAoNpoTesa NneYeBoro cyctaBa (peBepCuBHbIN GUNONAPHbLIN TUMN NpoTesa:
6onbllas rofoBka 1 ABa y3na TpeHus). B — CBsi3aHHbI TpexLIapHUPHbI SHA0NPOTES

Fig. 4 A — Mark Il Endoprosthesis. B — Model Shoulder Endoprosthesis (reversible bipolar prosthesis type: large head and two
friction nodes). C — Tied triple hinge endoprosthesis

LARGE JOINTS ANATOMY AND PATHOLOGY
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[IOBaHUs1 aBTOPBI TIPULLLITK K BBIBOAY, UTO NMPUMEHEeHHe
JTAHHOW KOHCTPYKLMH TpeOyeT TijaTe/ibHOro rogbopa
MaLMeHTOB U B CTaHAAPTHBIX CUTYyaL[UsIX CeyeT Mpu-
MEHSTb MeHee CJIOKHbIe BAPUAHThI SHA0MPOTe30B [51].
B 1990 roay Charles Neer c 1jesibto o6ecrieueHust
BO3MOKHOCTH aKTUBHOI'O OTBeJleHHUs B IIJIEUEBOM CY-
CTaBe BbIABUHY/I Hel0 HU3BeleHUs] PUKCUPOBAHHOTO
LIeHTpa pPOTaL1y, YTO MO03BOJIsIeT BOCCTAHOBUTD HaTsI-
JKeHUe, a CJieloBaTe/IbHO, CUTY Je/TbTOBUJHOW MBILLLBL.
OTH MJIen HaLLIA CBOE NIPYMEHEHHe B CEPUY CBA3aHHbBIX
sHzornpote3oB Mark [—Mark III (puc. 4.) [52]. OH-
npompore3nl Ch. Neer Mark I u Mark I — gByxiap-
HUPHbIE U TpeX1lIapHUPHbIe He HallIA MTPAKTUUeCKOTo
MIpYMeHeHUsI U3-3a MoTepu 00bEMa JBIKEHUH B CBSI3U
C paHHMM pacllaTbiBaHWEM JIOTIATOYHOT0 KOMITOHEHTa
N0/, IeiCTBUEM CHUJIbI [1e/IbTOBHUHOM MBIIILIBI HA CMe-
LIeHHbIM KHAPY KU LIEHTP POTAaLWH 1/1IeYeBOro CycTasa.
Takum o6pa3om, TeopeTHuYeCKHe TIPeATI00KEHHUS
He TIOTYYW/IY TIOATBepXK/AeHus Ha rpakTuke [53, 51].

HOBerHOCTHoe dHAonporte3npoBaHune

J. Zippel 6b11 mepBbIM, KTO 1975 Tozy ory6mkoBas
pe3yJIbTaThbl UCTI0J/Ib30Ba/T MeTa/l/TnYe CKUIA «KOJIauoK»
[/ 3aMeHbI TOJIOBKY T1/IeUeBO KOCTH B COYETaHHMH C T10-
JIU3THIEHOBBIM IVIEHOUJHBIM KOMITIOHEHTOM. B cBoeit
paborte J. Zippel chopmynrpoBas 0CHOBHBIE TIOKa3aHHS
ISl yCTaHOBKU TIOBEPXHOCTHBIX SH/IOMPOTE30B TOJI0BKU
TJIeueBOM KOCTH, 3TO aCenTUUeCKHi HeKPO3 TOI0BKH,
BTOPUUHbIE U3MEHEHUs TJIeueBOro CycTaBa Ha (hoHe
peBMaToOUJHOTO apTpuTa [54].

CreflyeT OTMeTHTh, UTO TIOKa3aHUs [ijisl TIOBepX-
HOCTHOTO TPOTe3UPOBaHUSI TO/IOBKH T1/IeYeBOU KOCTH,
copmynupoBaHHbie Zippel, ocTaroTcs MpeXXHUMU
Y B HaIlK THU.

[ToBepxHOCTHOE 3H/I0NIPOTE3MPOBaHKUE TOIOBKU
rieueBou KocT — Resurfacing crasno nomnynasipHbIM
B KoHIle XX Beka. B cBoux nmyomukauusx O. Levy
u S.A. Copeland onmcany xopouive pe3y/bTaTbl IpUMe-
HeHUs JaHHOW MeTOAWKH [55]. ABTOpBI OTMeYatoT, UTo
JUtst obecrieueHyst HaZIeXKHOM (DUKCAIIMU 1 BBDKUBAeMO-
CTH KOHCTPYKILMY TPeOyeTCst I0CTaTOYHOE KOJTUUECTBO
1 XOpolllee KaueCTBO KOCTHOM TKaHU B annMeTadu3ap-
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Hoii 30He. TakuM 0bpa3oMm, /1Sl YCIIEeIIHOTo TIPOBejeHHs
MOBEPXHOCTHOI'O NPOTEe3MPOBAHUS I'OJIOBKHU Iljleua
TpebyeTcs TiaTebHbIN MoAb0p malueHToB [55, 56].

PeBepcuBHOE 9HAONPOTE3MPOBaHUNE

B 1972 rogy B. Reeves BriepBbie oruican peBepcuB-
HBIW SHZOMNPOTE3 IJ1eva, JaHHasi KOHCTPYKLUSI HUKOTa
B K/IMHUYeCKOU NIPaKTHKe He IPUMEeHS/ICS, OFHAKO I10-
CJTY’>KWJ1a IPOTOTUIIOM BCEX PeBEPCUBHBIX SHZOMPOTE30B
TIeueBoro cycrara [57]. OpHol U3 TaKuX KOHCTPYKLIWHN
cran sa0mpore3 Kolbel, kotopriit 6611 mpejHa3HaueH
[J1s PeKOHCTPYKLIMY TIeYa 10CjIe pe3eKLUY OMyXO/IH.
B sToM 3H70mpOTe3e (hUKCalys K IJIEHOMY NPOBO-
JIJ1ach C TMOMOILBIO (laHLia, KOTOPbIN (PUKCHUpOBAICsS
BHUHTAaMH K CyCTaBHOMY OTPOCTKY Jjioratku [58]. [Ipyroi
TUN (PUKCAL[UU [TIEHOU/JaTbHOTO KOMIIOHEHTa IpruMe-
HSI7ICSL B peBepCUMBHOM 3HAonpoTe3e Kessel, B koTopom
JJIS1 9TOTO MCTI0JTb30BasICs OOJIBIION LIeHTpaIbHBIN
IVIeHOW/Ia/IbHbIY BUHT W3 HeprKaBetoleit ctanu [59].
Kak 1 y ipote3a Kolbel, ryieueBoit KOMIOHEHT 3H/IOTIPO-
Te3a Kessel Obl1 BbINO/THEH U3 MTOMUATHIeHA. B cepun
13 23 ycTaHOB/eHHBIX 3H01poTe30B Kessel 6b110
3aperucTpupoOBaHO 6 peBU3MOHHBIX OrepaLiiii B CPOKe
7o 3 et HabmOleHYs1, @ TaK)Ke PeHTTeHOIorHuecKie
TIPU3HAKU JIM3MCa BOKPYT [VIEHOUJHBIX KOMITIOHEHTOB
BCEX SHZIOTIPOTE30B B TeueHuH 5 JieT Habmogenus [60].

Hepnocrarku sH0mpoTe3a Kessel Bo MHOTOM ObLTH
ycTpaHeHbI B 3HA0MNpoTe3e Bayley-Walker, B koTopom
[JIeHOWA/IbHBIN BUHT OBIT TTOKPBIT THAPOKCHANaTH-
TOM, UTO 00eCreurBasIo Jyullyio ero CTabuIbHOCTb,
a LIeHTP poTaliy fepeMellieH MeIMaibHO U JUCTA/IBHO.
[Tom3TUIeHOBBIH TI/IeYeBOi KOMITOHEHT ObI/T 3aMeHeH
Ha MeTaJVIMYeCKUM C TTOJIMITU/IEHOBBIM y/ep)KUBato-
M BkiageieM (Puc. 5) [61]. B Hauane XXI Beka
sHzonpoTe3 Bayley-Walker 6611 MoiepHU3UPOBaH, CTaB
CBSI3HBIM, U Hallle/T LIMPOKOe MPUMeHeHHe Y MalieHTOB
C Cy[,OPO)XHBIM CUH/IDOMOM.

B 1973 roay Y. Gerard u coaBT. ory0/IMKOBaJIbI
pe3y/bTaThl 6 onepaLyii C UCM0/Ib30BaHUEM OPUTHMHAIb-
HOT'O PeBepPCHUBHOIO H/I0NPOTe3a I1eya, [JIeHOWallb-
HbII KOMITOHEHT KOTOPOTO COCTOSUI U3 MeTasl/Tiue CKOM
I/IACTHHBI, 3aKpeIJIeHHOM /IByMsl BUHTaMH K JIOTIaTKe
1 20-MWITMMETPOBOW MeTa/uTnyecKor cephbl, BBUH-
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YeHHOM B TJIaCTUHY. [171eueBOli KOMIIOHEHT COCTOSLT
W3 TIOJTMATU/IEHOBOW YalllKK, 3aKperyieHHOM K MeTasuli-
YyeCcKoMy cTep>kHI0 (puc. 6). CTabH/IbHOCTD T1/IeUEBOTO
CyCTaBa ¥ yMeHbIlIeHHe 001 ObUIH MOTyUeHbl y BCeX
TaljMeHTOB, OJJHAKO aKTUBHbIE [IBYKEHUsI He Y/TyUllIn-
JIUCh, TaK KaK KOHCTPYKIMS TTPOTe3a He KOMIIEHCHPO-
Basa JeULUT BpalljaTelbHONW MaH>KeThl [62].

Puc. 5 SHponpoTes Bayley-Walker
Fig. 5. Bayley-Walker Endoprostheses

OueHb Ba)KHBIM 3TarioM 3BOJTIOIUU SHOTIPOTE30B
Tleya MO)KHO CUMTaTh Pa3pabOTKy OPUrMHAIBHOW KOH-
crpykuuu J.M. Fenlin, rae BriepBbie Obuta MprMeHeHa
Oornblias rJIeHOW/1aIbHasi TOJIOBKA U3 TIO/IUITHIIEHA,
KOTOpasi COWIeHsi/IaCh C OOIBIION T/IeUeBOM Uallleukon
Ha MeTaJl/TMueCcKoM cTepykHe [63, 64].

B 1977 rony F.F. Buechel ckoHcTpynpoBan yaiky
C IBOMHOIM MOOH/IbHOCTBIO C HEOO/IBIIIOW MeTa/lTHye-
CKoM TyieHoChepo, KOTopasi COWIeHsIach C OO/BIIION
TIO/TUATU/IEHOBOM TO/IOBKOM, KOTOPasi, B CBOIO Ouepe/ib,
COWIeHs/Iach C MJieYeBOM MeTa/lyInuyeCKOW Yallkoi
U CTep>XHeM, 4To obecrieurBaao XOpoIui o0beM
JIBYDKeHus [65].

LARGE JOINTS ANATOMY AND PATHOLOGY

Puc. 6 SHpgonpoTes Gerard
Fig. 6 Endoprostheses Gerard

TpexcdepHas crcrema Gristina Takyke Obl1a pa3pa-
6oraHa /715 yyulleHust o6bema JBIKeHHH B Orieprpo-
BaHHOM KOHEYHOCTH. JTa CBsI3aHHas CUCTeMa BKJIrouasia
B cebst MaJIeHbKYIO T/Ie4eBY0 MeTalTnuecKyro TONIOBKY
¥ HeOOJTBLITYIO T7IeHOWIABHYH0 MeTa/UTHUeCKYHO TOJIOB-
Ky, KOTOpbIe COUIEHSTUCH C OOJIBILION LIeHTPaTbHON
TO/IUATHIEHOBOM cepoii [66].

Hauaniom coBpeMeHHOM 3pbl peBepCUBHOIO 3H7I0-
MPOTE3UPOBAHUS IJIEUeBOr0 CyCTaBa MOXXHO CUUTATh
1987 ropy korma P.M. Grammont coo01mu o cBoelt pe-
BepCUBHOM cucTeMe [2]. [71aBHOe HOBIIECTBO COCTOSLIO
B Me/lMa/v3aLiy U HU3Be|leHUU LieHTpa POTaLyu Iieye-
BOTO CyCTaBa, YTO BeJleT K ONTHMa/IbHOMY BOBJIEUEHHIO
[,eJIbTOBU/IHOM MBILIL{BI B IIPOLIECC OTBeJ|eHUs] KOHEYHO-
CTH, a TaK)Ke YyUIIeHHI0 CTaOMTBHOCTH SH/IOMPOTe3a
(xoHuenuysa Grammont). B pesyssrare npoBejeHHbIX
aBTOPOM HCCJIe/I0BaHMM ObIIIO BBISIB/IEHO, UTO Me/Jfau-
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3aLus LieHTpa BpalleHus Ha 10 MM, yBe/TMUMBaeT pblyar
JleJITOBUHOM MBILIL[bI ¥ TTOBBIIIIAET MOMEHT CHUJIbI
3TOoM MbIILBI Ha 20 %, a HU3BeJeHUe LieHTpa POTaLuu
Ha 10 MM MOBBIIIIAET MOMEHT CUJIbI TpuMepHO Ha 30 %.
[Tpu TakoM pacriosio)KeHU! 3H/0NpoTe3a poTaTopbl
LIEHTPUPYIOT F0JIOBKY IJIeYeBOU KOCTU B CyCTaBHOM
BIa/IMHe JIOTIaTKU U TIpe/lyTIpeXX/1atoT ee AUCI0KALUIO.

[TepBs1ii sHA0NPOTE3 Grammont COCTOSIT U3 Me-
TasTMue CKol riieHocdepbl, cocTapsiBiLel 2/3 cdepsl,
MO/IM3TU/IEHOBOT'O T1/IeYeBOT0 CTEPIKHS Y YallIKH, KOTO-
past rpezicTapsiia coboii 1/3 cdepbl. Bce KOMIIOHEHTHI
(uKCcUpoBaMKUCh NPU MOMOLLIU KOCTHOTO L|eMeHTa.
B cepuu KMHUUECKUX HabMIOeHUH € TpUMeHeHreM
JJAHHBIX KOHCTPYKLIMH OBbI/T OTMeUeH 3HaUNTe/IbHbIN 13-
HOC U YacThble NepeioMbl IJIEHOM/a/TbHOTO KOMIIOHEHTa.
B cBsi31 € 3TUM LIEHTP POTaLUK ObUT MeAUaTM3UPOBaH
T10 OTHOLIEHHIO K HATUBHOM CyCTaBHOM MOBEPXHOCTU
JIOTIaTKU MyTeM U3MeHeHus1 riieHocdepsl ¢ 2/3 cdepbl
o ¥ cdepsl [67]. BriocsieacTBum, rieHOWJa bHbIN
U T1JIe4eBOi KOMIIOHEHThI ObUTH MTOKPBITHI THAPOKCHA-
MaTUTOM JJisi 06ecrieyeHust 6ecrieMeHTHOM UKCaLIUH.

B 1990-x romax cucrema I'pammonTa 6bU1a TIpu-
3HaHa MHOTYIMHU T/IeUeBbIMU XUPYpraMy Hausyulien
B C/lydasx JedulivTa BpaljaTeJbHOM MaHXeThl [68].
Konneniusi Grammont 6bi1a peann3oBaHa B Tpex
TOKOJIEHUSIX M0/TyCBS3aHHBIX PeBEPCUBHBIX MPOTe-
30B Delta [2]. TpeTbe rokoneHue CTano NPUMEHSTCS
¢ 1994 roza u cTaso npejiieCTBEHHUKOM /1Sl pa3pa-
OOTKH BCEX COBPEMEHHBIX PeBEPCHUBHBIX CUCTEM.

OHjonpoTes myeyeBoro cycrasa Delta Tpetbero
TIOKOJIEHUSI CTaJl «30/I0ThIM CTaHAapPTOM» PEBEPCUB-
HOTO 9H/IOTIPOTe3UPOBAHUS U TIO/TyUn/T HanboJibIiee
pacrpocTpaHeHue B mupe [2, 67, 68].

B Hartueil ctpaHe Takke poBOAUIaCh aKTUBHAs
paboTa A1 yydlieHust pe3y/ibTaToB SHA0MPOTe3HUPOBa-
HUSI [171e4eBOro cycraBa. MHOIMMY aBTOPaMH B pa3Hoe
BpeMsi ObIT pa3paboTaH psifi KOHCTPYKLMM SH/I0TPOTe-
30B, HO IIIMPOKOTO MPAaKTUUeCKOr0 TPUMEHEHUSI OHU
He Haiu [69, 70].

BbiBogbl

OH/I0TIPOTe3MPOBaHKe T1/1eUeBOro CycTaBa UMeeT
6omnee yem 120-neTHIOO UCTOpHIO. B HacTosiiee Bpemst
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B apCeHasie X1pPyproB-0pTOIe/i0B UMeeTCsi MHOXKeCTBO
Pa3IMYHBIX MOZIeJiel SHZOMPOTe30B I/IeYeBOro CyCTaBa,
O7IHaKO B OCHOBe BCEeX COBPeMEHHbIX KOHCTPYKLMH Jie-
Ut punocodus Ch. Neer (aHaToMHUeCKoe MpOTe3rpo-
BaHue), P.M. Grammont (peBepcHMBHOe MPOTe3UPOBaHUE)
u J. Zippel (moBepxHOCTHOe MpoTe3upoBaHue). Kaxkzaas
M3 3TUX CUCTEM MMeeT CBOI 00J1aCcTh MPUMeEHeHHUs,
TpeuMyllecTBa U HeJJOCTaTKH, HO, I0 MHEHHIO MHO-
T'X aBTOPOB, ONTHMAaJ/IbHOTO SH/0IPOTe3a I11e4eBOro
cycTaBa MoKa He cyiiectByeT [71]. B cBsi3u ¢ aTuM
Heo0OX0MMO TPOJO/DKUTL HayuHble U3bICKaHUs B 1aH-
HOM HanpaB/IeHUHU.
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Interventional surgery effectiveness in treatment of the cervical
spine and shoulder joint chronic pain
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Abstract. Relevance. Degenerative diseases of the spine are among the most common pathologies that cause significant
medical, social and economic losses. Thus, a retrospective analysis of the Humana database from 2008 to 2014 indicates
a sharp increase in discogenic neurocompression lesions of the cervical spine, which is 42 %. Degenerative processes are
characterized by metabolic and structural changes in the intervertebral discs (IVD), which lead to the loss of its properties.
The aim of the study was to analyze the results of intervertebral disc nucleoplasty and radiofrequency denervation of the facet
joints in patients with cervical joint hernias. Materials and Methods. Intervertebral disc nucleoplasty and radiofrequency
denervation of the facet joints in patients with hernias of the cervical spine was performed in 55 patients aged 18 to 74 years
(mean age 36.28 + 2.19 years), of which 56.36 % (31 patients) were men and 43.64 % (24 people) were women. Results and
Discussion. The results demonstrate a significant improvement (p<0.001) in VAS and ODI in patients after treatment. The
majority of patients (45.45 %) rated their health status as “good”, 41.82 % of respondents believe that after the intervention,
their health status can be assessed as “excellent”. Only 3 patients (5.45 %) indicated an unsatisfactory condition, which may
be due to individual psychological characteristics, comorbidities, or a reduced sensitivity threshold. Conclusion. Nucleoplasty
of the intervertebral disc and radiofrequency denervation of the facet joints is an effective and safe method for the treatment
of intervertebral hernias of the cervical spine.

Key words: chronic neck pain, degenerative-dystrophic diseases of the spine, disc herniation, interventional surgery,
nucleoplasty, radiofrequency denervation.
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Introduction

Degenerative diseases of the spine are among
the most common pathologies, causing significant
medical, social and economic losses. Thus,
a retrospective analysis of the Humana database
from 2008 to 2014. indicates a sharp increase in
discogenic neurocompressive lesions of the cervical
spine, which is 42 % [1, 2]. Degenerative processes
are characterized by metabolic and structural changes
in the intervertebral discs (IVD), which lead to the
loss of its properties [3].

With changes in the area of the CS, stable pain
occurs [4, 5]. According to the study by W. Yin,
N. Bogduk, discogenic pain accounts for about 16 %
of patients with neck pain [4, 6]. The problem of treating
discogenic neurocompression syndromes, which is
due to the severity of clinical manifestations, as well
as the lack of a unified vision for the treatment of
this pathology. Open cervical microdiscectomy with
stabilization of the spinal motion segment remains
the standard of surgical treatment for IVD hernias in
the cervical spine [7, 8]. However, the widespread
introduction of high-tech minimally invasive methods of
surgical treatment of IVD hernias has led to a significant
decrease in the number of disabled people, solving the
social problem in society caused by this pathology [9].

Traditionally, in degenerative-dystrophic diseases
of the spine, IVD is defined as the main source of pain,
and interventions on the discs marked the beginning
of the development of interventional methods of
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treatment [10—12]. The differences between currently
known IVD interventions are determined by the main
target of the intervention and the pathological process
they are aimed at [11—16].

There are controversies in evaluating the
effectiveness of intradiscal techniques compared
with conservative treatment of chronic neck pain [4,
10]. There is a less significant effect of intra-articular
injections [4, 5—7]. Currently, a wide range of surgical
techniques has been introduced for this pathology,
but the effectiveness of interventional surgery in
the treatment of chronic cervical pain has not been
sufficiently studied. These issues deserve close attention
and require further solutions, which determines the
relevance of this topic.

The aim of the study was to analyze the results
of nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints in patients
with hernias of the cervical joint.

Materials and methods

In the period from 2019 to 2020, a case-control
study was conducted. 55 patients aged 18 to 74 years
(mean age 36.28 + 2.19 years) were included, of which
56.36 % were men (31 people), and 43.64 % were
women (24 people). The study was carried out according
to the standards of the Declaration of Helsinki and
was approved by the ethics committee of the Peoples’
Friendship University of Russia. Before the start of
the study, all participants signed a voluntary consent.

AHATOMMA I TTATOSIOT N KPYTTHBIX CYCTABOB



Abakirov MD et al. RUDN Journal of Medicine. 2022;26(2):129—137

The study included patients according to the
following criteria: surgical interventions for primary
single-level disc herniations of the cervical spine.

Patients with complete stenosis of the MMC,
displacement of the vertebrae, instability of the spinal
motor segment were excluded.

Case histories and MRI data were analyzed [17—
20]. All patients underwent surgical treatment according
to indications: CHD from 3 months (VAS > 4 points and/
or ODI > 30 %); radicular pain syndrome and sensitivity
disorders; lack of effect of conservative therapy; motor
disorders (muscle strength 3 or less points). Comparison
of treatment outcomes included back pain assessment
(VAS) and quality of life assessment (ODI questionnaire
and MacNab scale), which were measured before the
intervention and after 12 months.

Statistical data processing was carried out using
Microsoft Excel and Statistica 8.0 (StatSoft Inc.). The Mann-
Whitney test and Fisher’s exact test were used. Differences
were considered statistically significant at p<0.05.

Results and discussion

The paper analyzes the results of surgical treatment of
55 patients with IVD hernias of the cervical spine. According
to the classification of the World Health Organization (WHO,
1963), the distribution of patients by age periods was carried
out. As follows from the presented data, males of working
age predominated (Table 1 and Fig. 1).

Number of observations
Characteristic
Abc. %
Duration from the onset of the disease to surgery
2—6 month. 10 18,18
6—24 month. 26 47,27
24—60 month. 12 21,82
60—120 month. 5 9,09
> 120 month. 2 3,64
Level of surgery
Level C3-C4 3,64
Level C4-C5 16,36
Level C5-C6 24 43,64
Level C6-C7 19 34,55
Level C7-Th1 1 1,82
3,0—4,0 10 18,18
41-5,0 25 45,45
51-6,0 13 23,64
6,1-7,0 4 7,27
7,1-8,0 3 5,45
Types of IVD hernias relative to the spinal canal
Median 32 58,18
Paramedian 19 34,55
Foraminal 4 7,27
Degree of degeneration MTD on Pfirrman
| 4 7,27
Il 6 10,91
] 23 41,82
v 19 34,55
\ 3 5,45
Modic | 9 16,36
Modic Il 15 27,27
Foraminal stenosis in Lee 10 18,18

Table 1
Demographic and clinical data of patients
Number of observations
Characteristic
Abc. %
Number of Patients, v.t.h 55 100
men 31 56,36
women 24 43,64
Age M = SD, years 36,28 £ 2,19
Age range, years 18,0—74,0
Body mass index M + SD 35,3+4,7
ODIM % SD 76,04 £10,91
VASH Mzt SD 7,69+0,98

LARGE JOINTS ANATOMY AND PATHOLOGY

One of the important criteria for optimizing further
treatment tactics is the collection of an anamnesis of
patients to assess the duration of the disease. Data on
the duration of the disease indicate that most patients
received treatment for up to 2 years (18.18 % from 2
to 6 months and 47.27 % from 6 to 24 months). It was
a conservative therapy with the use of medications,
physiotherapy and spa treatment.
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Fig 1. Distribution of observations by age,% of the age group

It was found that the onset of the disease or its
exacerbation was often associated with physical activity
or a sharp turn of the head —in 26 (47.27 %) patients.
The second provoking factor was hypothermia — 10
(18.18 %) patients, in 5 patients (9.09 %) these factors
were combined. In 4 (7.27 %) patients there was
a history of spinal injury, in 2 (3.64 %) patients the
exacerbation of the pain syndrome was preceded by
ARVLI. In 11 (20.00 %) patients, the direct etiological
factor could not be identified.

According to MRI data, a significant predominance
of patients with median IVD hernias in the cervical
spine was revealed — 32 (58.18 %) paramedian hernias
accounted for 34.55 % (19 patients) and foraminal
hernias — 7.27 % (4 patients). The overwhelming
majority were patients with lesions of the lower cervical
region (C5-C6—43.64 % and C6-C7—34.55 %), which
also corresponds to the literature data. According to MRI
data, the main group consisted of patients with IVD
hernias of the cervical spine up to 5.0 mm (18.18 % —
from 3.0 to 4.0 mm and 45.45 % — from 4.0 to 5.0 mm).

Summarizing the results of observations for all
55 patients with hernias of IVD of the cervical spine,
it should be noted that this pathology was most often
detected in men of mature age;
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The dynamics of VAS (M + SD) and ODI (M + SD)
before and after treatment is shown in Figure 2.

Thus, the mean VAS values before treatment
were 7.69 £ 0.98, and after — 1.96 + 0.92 (p<0.001);
the results of the ODI questionnaire also decreased
significantly: from 76.04 + 10.91 at the beginning
of the study to 19.56 + 9.25 after the treatment.
The results obtained demonstrate a significant
improvement (p<0.001) in VAS and ODI in patients
after treatment.

The data of the subjective assessment of the
interventions performed on the MacNab scale are
presented in Figure 3.

The data obtained showed that the majority of
patients (45.45 %) rated their health status as “good”,
41.82 % of respondents believe that after the intervention
their health status can be assessed as “excellent”.
Only 3 patients (5.45 %) indicated an unsatisfactory
condition, which may be due to individual psychological
characteristics, comorbidities, or a reduced sensitivity
threshold.

The processes of degeneration of the cervical
spine are often associated with compression syndromes
of the neurovascular formations of the spinal canal.
It has been shown that in 50—80 % of individuals,
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Fig 3. Results of subjective assessment of interventions on the MacNab scale, %

degenerative lesions of the spine lead to temporary
disability, while the cervical region is affected in
10—15 % of cases [21, 22].

The introduction of modern instruments and
equipment, the use of microsurgical techniques, the
use of new surgical approaches at the present stage of
development of diagnostics, neuroanesthesiology, have

LARGE JOINTS ANATOMY AND PATHOLOGY

led to a significant improvement in the results of surgical
treatment of hernias of the cervical spine [23—25].
Despite the variety of surgical techniques that are
used in the treatment of patients with cervical hernias,
the main task facing the surgeon is to eliminate the
compression factors of neurovascular formations while
minimizing the risk of the surgical injury itself [26].
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On the other hand, having a large number of surgical
technologies in the arsenal, it is possible not only to
eliminate compression factors, but also to prevent the
occurrence of possible complications (hernia recurrence,
hernia formation at adjacent levels, development
of instability in the spinal motion segment) in the
future [27, 28].

Radiofrequency denervation is comparable to
intraforaminal administration of corticosteroids
under X-ray control in terms of invasiveness, but it is
distinguished by a longer analgesic effect [29—31].
The low invasiveness of the intervention allows the use
of radiofrequency denervation on an outpatient basis.

In the present study, the effectiveness of
intervertebral disc nucleoplasty in combination with
radiofrequency denervation of the facet joints in patients
with hernias of the cervical spine was considered. After
the intervention, all 55 patients noted a decrease in pain
and an improvement in vital functions. As a result of
treatment, no neurological deficit was detected, and
there were no septic complications. Before treatment,
most patients noted that the pain was very severe,
bordering on unbearable (VAS 7.69 + 0.98 points).
A year after treatment, the VAS values decreased to
1.96 + 0.92 points (mild pain), i.e. 3.9 times (p<0.001).
Similar data were obtained for the indicators of the ODI
questionnaire; 3.9 times (p<0.001). For the treatment of
IVD hernias, many methods of surgical interventions
have been developed — decompression, stabilizing
rigid and dynamic, decompression-stabilizing; recently,
percutaneous procedures have become widespread.

Decompression interventions have become
widespread due to the relative ease of execution
and good immediate results. But often the choice of
a treatment method (isolated decompression or in
combination with spinal fusion) is determined not by
the characteristics of the pathological process, but by
the low-traumatic nature of the intervention due to the
threat of possible complications.

At the same time, although the long-term results
of minimally invasive procedures do not always satisfy
patients and surgeons, the feasibility of large and
complex open surgeries that provide sufficient stability
of the operated segment has not been finally clarified.
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Further research is needed in this direction, detailing
the indications and contraindications for various types
of interventions, depending on the specific clinical
situation.

Nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints is
an effective and safe method for the treatment of
intervertebral hernias of the cervical spine. The
advantages of interventional treatment include:
minimum damage to soft tissues; reduced recovery time
after the intervention; the possibility of carrying out with
the use of local anesthesia; optical magnification allows
good visualization of intracanal structures, reducing the
risk of nerve root damage; possibility of direct access
to extrusion; slight risk of infectious complications.

Conclusion

Nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints is
an effective and safe method for the treatment of
intervertebral hernias of the cervical spine.
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3P PpeKTUBHOCTb UHTEPBEHLUOHHOWN XUPYPrUumn B NeYeHUn
XPOHUYECKON 601U LLEUHOrOo OTAe/1Ia NO3BOHOYHUKA
M NJieYyeBOro cycraBa

M.[J. Aakupos' ', .. UmyTnn' > 0.A.Anb BaBapup' ~, M.A.Ilanun' —,
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! Poccuiickuil yHUBEpCHUTET IpyKObI HApoJoB, 2. Mockea, Pocculickas @edepayus.
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AnHoTtanusa. AkmyaabHocmb. Ha cerofiHsIIIHAHN JeHb lereHepaTUBHbIe 3a00/1eBaHys TI03BOHOUHKKA OTHOCSATCS K Hanbosee
pacIpoCTpaHeHHbIM T1aTO/IOTHSIM, SIB/ISISICh TIPUUMHON 3HAYMTE/TbHBIX MeMKO-COLMaIbHBIX U SKOHOMHUECKHUX T10Tepb. PeTpo-
CMIeKTUBHBIN aHanmu3 6a3el ZaHHeX Humana ¢ 2008 ro 2014 1. yka3biBaeT Ha pe3Kuid pOCT JUCKOTeHHBIX HeHPOKOMITPeCCHOHHBIX
TIOpaykeHHI LIeMHOTO OT/ie/a TI03BOHOUHHKA, KOTOPBIH cocTabsieT 42 %. [lereHepaTHBHEIe MPOLIeCCHI XapaKTePU3yIOTCs MeTabo-
JIMYeCKUMH U CTPYKTYPHBIMH M3MeHEeHHUsSIMH B Me)KIT03BOHKOBBIX Arickax (MII/]), koTopele IPUBOAST K yTpaTe ero cBOMCTB. L]enb
uccaedo8aHust — IpOaHaMM3MpPOBaTh pe3yJIbTaThl HYK/IEO/IaCTUKH MeXXIT03BOHKOBOT'O J¥ICKa M PaJjli0uacTOTHOM JieHepBariuy
ZIYTOOTPOCTYATHIX CYCTaBOB y OOBHBIX C IPHDKAMU LIEHHOT0 cycTaBa. Mamepuanbt u memoodbl. Y 55 HanyeHToB ot 18 10 74 net
(cpenumii BospacT — 36,28 + 2,19 sieT), U3 KOTOPBIX MY>KUMHBI cOCTaBmIstiu 56,36 % (31 marueHT), a >keHIUHb — 43,64 %
(24 gyenoBeka), MpPOBeZieHa HYK/IEOTIACTHKA MEXKITO3BOHKOBOTO /IMCKA M PaAvi0YaCTOTHOM JleHepBaL{iM (JaceTOYHBIX CyCTaBOB
y BOBHBIX C IPbKaMU [IEHHOTO OT/iela TT03BOHOUHHKA U TIPOaHa/IM3UPOBAHBI pe3y/ibTaThl. Pe3yabmambl u 0b6cysxicoeHue.
[TonyuyeHHBIE pe3y/IbTaThl IEMOHCTPUPYIOT A0CTOBepHOe ynyurieHue (p<0,001) moka3sareneti BAIIl u ODI y maijeHTOB TI0C/Ie
nevyeHust. bonbmHCTBO nanyeHToB (45,45 %) oLleHWIM COCTOsTHYE CBOEro 3/j0POBbsI KaK «xoportiee», 41,82 % pecrioH/jeHTOB
CUMTAIOT, YTO I10CJIe TIPOBEZIEHHOT0 BMeIlaTeIbCTBA UX COCTOSTHYE 3710POBbSI MOJKHO OLI€HWTD KakK «OTIMYHOe». ToMbKo 3 raijieHTa
(5,45 %) yka3anu Ha HEY[OBIEeTBOPUTEIbHOE COCTOSTHHE, UTO MOXKeT OBbITh CBSI3aHO C MHMBUAYAIBHO-TICHX0JIOTMYe CKUMHU
0COOEHHOCTSIMH, COMYTCTBYIOIIMMH 3a00/1eBaHUSIMU WM CHYDKEHHBIM TIOPOTOM UYBCTBUTENBEHOCTH. Bbigoobl. Hykieornactrka
ME>KITO3BOHKOBOTO /JUCKA U PA/IMOUACTOTHAs! JieHepBalysi (haceTOUHbIX CyCTaBOB — 3(p(eKTUBHBIN 1 6e30TacHbIN METOJ JIeUeHUs
ME>KII03BOHKOBBIX I'PBDK IIIEHHOTO OT/ieJ1a T03BOHOUHHKA.

KroueBble cj10Ba: XpoHUUecKas 60J1b B 111ee, iereHepaTuBHO-AUCTpoduUecKre 3a60meBaHysl TO3BOHOYHMKA, IPhKa
[IMCKa, HTepBeHL[MOHHAs! XUPYPrHs, HYK/IeoIIaCTHKa, PajiouacTOTHas JleHepBarLjysl.

Hudopmanys o huHAHCHPOBAaHUU. ABTOPEHI 3asiB/ISIIOT 06 OTCYTCTBUH BHeIIHero (pUHaHCHPOBaHHSI.

Bxknap aBropoB: Anb bBaBapug O.A. — 0630p nuTeparypel. AGakupo M.JI. — Hamucanue Tekcta; Umytud LY., Anm
Anpua M.— cratuctideckast o6paboTka naHHbIX; Anenusu A.A., ITerpocssH A.C. — c6op u o6paboTka MatepranoB. Maiiep
AP, TTanua M.A. — KOHLIETIUs ¥ TU3aliH UCC/Ie[JOBaHUsL. Bce aBTOPbI BHEC/H CYII|eCTBEHHBIN BK/I1ajl B pa3paboTKy KOHLIETIUH,
TIpOBe/ieHre UCC/IeJOBAHUS U TIOATOTOBKY CTaTbH, IPOUIH U 0400priy GUHANTBEHYIO BEPCHIO Niepe] MyOInKarei.

baarogapHocTH — He IPUMEHUMO.
HNudopmupoBanHoe coryiacue Ha MyO/IMKaIuI0. Y BCeX MalMeHTOB ObIIO MOTyUYeHOo 100pOBO/IbHOE HH(OPMUPOBAaHHOE
corviacvie Ha y4JacTve B UCC/IeIOBaHUU COTVIACHO XeJTbCHHKCKOM JleK/apaliui BcemupHoi MeauIMHCKOM accormanu (WMA

Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06pab0oTKy repcoHaIbHbIX
JAHHBIX U COT/IaCHe Ha MyOIHUKaLHIO.
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OPUT'MHAJIBHOE UCCJIELOBAHUNE
ORIGINAL RESEARCH

Mukpodnopa CUHOBUM KPYMHbIX CYCTaBOB Yy NaLWeHTOB
MHoronpoguIibHOro cTaluoHapa

N.H. lengpurun > , A.A.ITopcBupoBa

CraBporno/ibCKast KpaeBasi K/IMHIUeckast 6obHuIIa, 2. Cmaeponosb, Poccutickas dedepayus
D rhstav@yandex.ru

AHnHoTanusa. AkmyanbHocmb. He BbI3bIBaeT COMHeHHs (baKT yyacTHsi MUKPOOPTraHW3MOB B BO3SHUKHOBEHUH 1 Pa3BUTHU
CeTNTHUeCKOTo mpoljecca B cycraBax. OJJHAKO BOMPOC 00 3THOIOrMYeCKON 3HAUMMOCTH KaXKA0Tr0 BO30YAUTENST 0CTAeTCs JUCKYC-
CHOHHBIM, TTOCKOJIbKY, HECMOTDSI Ha 001I1e TeHeHIIUH, CBUZeTeTbCTBYIOIHEe 06 yUaCcTHH MHOTOUHMC/IEHHBIX MUKPOOPraHU3MOB
B Pa3BUTHH CyCTaBHOM NAaTO/IOTHH, KXKJBIM Pe3y/IbTaT MUKPOOHOIOrMueCKOro aHa/i3a KacaeTcsl JIMIIb KOHKPETHOTO B TEPPUTOPH-
a/IbHOM U KJIMHUYECKOM acriekTe ciyuasi. LJenb — rpoBesieHre MUKPOOH0/IOrMUeCcKOTo UCC/Iel0BaH ST CHHOBHATBEHOM XKUKOCTH,
TIO/Ty4eHHOM NPY CUHOBHTE KOJIEHHOT'O CyCTaBa I10C/Ie ero aclivpalyy y NaleHTOB pas/nyHbIX oTAeneHui CTaBpOonoIbCKON
KpaeBOW KIIMHWUeCKOH bospHMLIBL. Mamepuasbt u Memoobt. ViccnenoBanick 198 06pasjoB cCHHOBHAILHOM XUAKOCTH. [IpoBoamics
TIepBUYHBIH TT0CEB IyHKTara C ITOC/IeyIOIMMI BbIJie/leHreM, HieHTH(YKALel Ky/IETypP METOZI0M MacC-CIIeKTPOMETPHH 1 OLIeHKOH
AHTHUOMOTHUKOUYBCTBUTEILHOCTH JUCKO-I((dY3UOHHBIM MeTozioM. Pe3yabmambt u 0b6¢cysxcoeHue. Boiio BbigeneHo 11 KynbTyp
HaKTepHa/IbHBIX MAaTOreHOB. I paMIoIoKUTeTbHbIE KOKKM — 82 %, 13 KOTOphIX 77,8 % — MHUKpoopranu3amel poga Staphylococcus
(44,4 % S.aureus, 33,4 % S.epidermidis), 22,2 % — npourie TpaMIIOIOKUTE/TbHBIE KOKKH: TI0 OfHOMY 1Tammy Enterococcus faecium
u Streptococcus mitis. [ pamoTpuLiaTebHbIe NIaToreHb! NpescraBieHsl K.pneumoniae u P.aeruginosa ¢ cymMmmapHo#i fjoneii 18 %.
BrICOKOBUpY/IEHTHBIE MUKPOOpraHu3Mel S.aureus, K.pneumoniae v P.aeruginosa Bblfie/ieHbl U3 CUHOBUAIbHOW KUJKOCTY MaL{IeHTOB
XUPYPruveCcKUx OTAesieHnl (opTonesorpasMaronornyeckoe Ne 1, Ne 2) 1 peBMAaTO/IOTMUeCKOT0 OTAe/leHHsl. MUKpOOpraHu3Mbl
C HU3KOM BUpY/neHTHOCThIO E.faecium, S.mitis v S.epidermidis BeifeneHbl 13 CHUHOBHAIbHOMN JKHJKOCTH TAL[IeHTOB Pa3/IMUHbIX
OTZie/IeHui. BrIpayKeHHOM pe3UCTeHTHOCTH Bbl/ie/leHHBIX ITaTOreHOB K aHTHMHUKPOOHBIM IperiapataM He 3aperucTpUpOBaHo. BbigodbL.
Hamuvie 1 BU/i0Bas IPHHA/IEKHOCTD BISIB/IEHHBIX B CHHOBHUA/IbHOM >KM/JKOCTH MUKPOOPraHU3MOB 103B0JIsIeT POrHO3KMPOBaTh
MX 3THOJIOTUYECKYI0 3HAYMMOCTh B Pa3BUTHH CENITUYECKOro Tpoliecca B cycTaBax. He MckmouaeTcst X posib Kak Bo30OyauTenei
HO30KOMMaJTbHBIX MH(EKLIUH, XapaKTepHBIX /11 1eueGHOr0 yupexxaeHust. Hamure cycTaBHO# MaTo/Or|K B K&K0M U3 00C/1eJ0BAaHHBIX
OT/ieJIeHUH JUKTYeT HeoOX0MMOCTh YeTKOTO IIOHMMaHKsT 3HaYMMOCTH TIPOBe/IeH s CBOeBPeMeHHOU 1 KaueCTBEeHHOM aCIMpaLifiy
CyCTaga C MoC/Ie[YFOLIM MUKPOOHOJIOrHYeCKIM MCC/IeI0BAHHEM MPAKTHUEeCKH y BCeX OOMBHBIX C MOPakeHMeM KPYTIHBIX CYCTaBOB,
B TOM YHMCJIe Y TIAlIMeHTOB Oe3 KIMHIYeCKHUX ITPU3HAKOB CENTUUeCKOro apTpyTa. Takoi roAxos, Mo3BOsISIOIINN BEISIBUTD Oobllee
4nc/Io Bo30OyAWTeNnel cenTHUecKoro apTpyuTa 1 ONepaTiBHO CYAUTD O JUHAMHUKe MX aHTUMHKPOOHOM Pe3UCTeHTHOCTH, J0JDKeH
CTarh 00s13aTe/IbHOI UacThb0 KOMIUIEKCHOTO 00C/Ie/J0BaHNs 1 JieueHus NaljieHTa C apTPUTOM B MHOTONPO(H/ILHBIX CTallIOHApaX.

KroueBble c/10Ba: CHHOBUT, CENTTHUECKHUI apTPUT, acliupariys CyCTaBa, CHHOBUA/IbHAs )KU/IKOCThb, MUKPOOHO/IOrueckoe
HCCIefloBaHNe
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HNudopmanusa o puHaHCHPOBaHMHU. ABTODHI 3asIB/SIOT 00 OTCYTCTBUM BHeIIHero (MHAHCHPOBAHUS TIPY MTPOBeJeHNH
WCCJIe/|0BaHUSI.

Bxkiap aBTOpoB. KoHijermys v Av3aiii ucciegosanus — Illenapurun V.H., TTogceuposa U.A.; c6op 1 06paboTka MaTepraia —
[Mengpurun N.H., TTonceuposa M. A.; aHanu3 nony4yeHHbIX JaHHbIX, HanucaHue Tekcta — [lenapurun U.H., [Toaceruposa U.A.;
MO/JrOTOBKA U peJakTUpoBaHue pykonucu — Ilenapurvd V.H. Bce aBTOpbI BHEC/H CYII[eCTBEHHBIN BK/Ia/ B pa3paboTKy
KOHIIEII[UHU, TPOBe/IEHHe UCC/Ie0BAHUS U MOATOTOBKY CTaThU, MPOU/IN U 000puin (prUHATBHYIO BePCHUIO Tiepe]] myouKarper.

HNudopmanys o KOHQIUKTe HHTEPECOB. ABTOPbI 3asIB/ISIFOT 00 OTCYTCTBUU KOH(IMKTA UHTEPECOB.
B1arogapHoCTH. ABTOPHI BRIPAKAIOT 06/1arolapHOCTh CECTPUHCKOMY TepcoHaTy CTaBpOIO/IbCKOM KPaeBoW KTMHUYECKOH OOTbHUITBL.

HNHdopMupoBaHHoOe corjiacue Ha My0/IMKaLuI. Y BCeX MalKeHTOB ObIIO MoyueHo 106pOBOIbHOEe HHPOPMHUPOBaHHOE
coryiacyie Ha yyacTue B UCC/IeIOBaHUM COTJIaCHO XeJIbCUHKCKOM JleK/iapalui BcemupHoi MeauLIMHCKOM accormanyu (WMA
Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06pab0oTKy riepcoHaIbHbIX
JAHHBIX U CcOIVIacHe Ha ITyO/IuKarLyio.

INoctynuna 14.02.2021. TIpunara 24.03.2022.
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rornpo¢uILHOrO cTarroHapa / BectHuk Poccuiickoro yHuBepcuTeTa Apy»k0bl HapogoB. Cepusi: MeguruHa. 2022. T. 26. Ne 2.
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Synovial microflora of large joints in patients
of a multidisciplinary hospital

Ivan N. Schendrigin >4™ IrinaA. Podsvirova

Stavropol Regional Clinical Hospital, Stavropol, Russian Federation
Drhstav@yandex.ru

Abstract. Relevance. There is no doubt that microorganisms participate in occurrence and development of septic process in
joints. However, the issue of etiological significance of each agent remains controversial, because, in spite of the general trends,
indicating the participation of numerous microorganisms in the development of articular pathology, each result of microbiological
analysis concerns only a specific case in the territorial and clinical aspects. The aim of the study — microbiological research of
synovial fluid obtained from knee joint during synovitis after its aspiration in patients of various departments of the Stavropol Regional
Clinical Hospital. Materials and Methods. There were studied 198 samples of synovial fluid. Primary inoculation of puncture was
performed with subsequent isolation, identification of the cultures by mass spectrometry and assessment of their antibiotic sensitivity
by disco-diffusion method. Results and Discussion. 11 cultures of bacterial pathogens were isolated. Gram-positive cocci — 82 %, of
which 77.8 % — microorganisms of Staphylococcus genus (44.4 % S.aureus, 33.4 % S.epidermidis), 22.2 % — other gram-positive
cocci: one strain of each, Enterococcus faecium and Streptococcus mitis. Gram-negative pathogens are represented by K.neumoniae
and P.aeruginosa with a total content of 18 %. Highly virulent microorganisms S.aureus, K.neumoniae and P.aeruginosa are isolated
from the synovial fluid of patients of the surgical departments (orthopedotraumatological No. 1, No. 2) and the rheumatological
department. Microorganisms with low virulence E.faecium, S.mitis and S.epidermidis are isolated from synovial fluid of patients
of various departments. No obvious resistance of isolated pathogens to antimicrobial drugs has been registered. Conclusion. The
presence and species affiliation of the microorganisms identified in synovial fluid allows predicting their etiological significance in
development of septic process in joints. Their role as causative agents of nosocomial infections typical for a medical institution is
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not excluded. The presence of articular pathology in each of the examined departments dictates the need for a clear understanding
of the importance of timely and high-quality joint aspiration followed by microbiological examination in almost all patients with
damage of large joints, including patients without clinical signs of septic arthritis. Such an approach that makes it possible to identify
a greater number of causative agents of septic arthritis and quickly evaluate the dynamics of their antimicrobial resistance should
become an obligatory part of a comprehensive research and treatment of a patient with arthritis in multi-field hospitals.

Key words: synovitis, septic arthritis, joint aspiration, synovial fluid, microbiological research
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BeepeHue

APpTpUT KPYMHBIX CYyCTaBOB OTHOCUTCS K UUCITY
Hanbosee YaCcTO BCTPEUAOLUXCS U TSKEJIO TIPoTe-
KaIOL[UX IMaTOJI0rMueCKUX MPOL[eCCOB, MPUHOCSIIUX
cepbe3Hble CTPa/laHus MaL{eHTy U 3a4acTyIo Mpe/CTaB-
JISTFOIMX CYIeCTBEHHYI0 CJIOKHOCTh B IMArHOCTHKE.
[Tpu 3TOM e)xeroziHasi 4aCTOTa CeNTUYeCKOro apTpu-
ta (CA) BO BCceMm Mupe cocTaBssieT OT 2 7o 12 ciiydaeB
Ha 100 Teic. Hacenenwus [1, 2]. [Ipu3HaHHBIMU (aKTOpa-
MU PUCKA Pa3BUTHS CENTTUYECKOTO apTPUTA BBICTYTIAIOT
caxapHblii ArabeT, XUpypryuyeckoe BMeIlaTebCTBO
Ha CycTaBe (9H/[0TIPOTe31POBAHKE), BHYTPUCYCTaBHOE
BBe/leHHe IJTIOKOKOPTUKOW/I0B, TPaBMbl, HH(eKLHs
KO’KHBIX ITOKDOBOB M UMMYHOCyTipeccus [3, 4].

Crpareruy ycremHoMi AUarHOCTUKU U JleUeHUs
MH(EeKLUUU KPYITHBIX CyCTaBOB B HACTOsII[ee BPeMsI
pa3paboTaHbl UCK/TIOUNTETHLHO B OTHOLIIEHUH TPaK-
TOBKM TIOC/Ie/JHEeH, KaK COCTOSTHUS T10/J03PUTETBHOTO
Ha Hasimure CA. Jloka3aHO, 4TO y MaljeHToB C OCTPO
0o/1e3HEeHHBIM U TIPUITYXILUM CyCTaBOM OBICTPOe BbI-
sIBJIeHUe U jledyeHHe CelTUYeCKOTro apTpuTa MOXKeT

140

CyLL[eCTBEHHO CHU3UTD 3a00/1eBaéMOCTb U CMEPTHOCTh
y [laHHOW KaTeropuu nalveHToB.

Bosnb B cycTaBax, NpUMyXJIOCTh CyCTaBOB B aHa-
MHe3e U IUXOpajiKa SIB/SIOTCS HEMHOTOYMCIeHHBIMU
CHMIITOMaMH, KOTOpbIe BCTpeuaroTcs bosee yem
y 50 % naruenTtoB ¢ CA [5]. OgHako BbIllleyKa3aH-
Hble CUMIITOMBI He SIB/ISIFOTCSI IaTOTHOMOHUYHBIMU
JJis1 Kakol-mub0o KOHKpeTHO# (OopMBI apTpuUTa,
npe/iCTaB/IeHHOU B ero BeCcbMa OOIIMPHOM Kiac-
cudukanuu. 3To 00yC/IOBIMBaeT HeOOX0UMOCTh
COBepIlIeHCTBOBAaHUS KJAWHHUECKU NTPUeMeMbIX
MoAX0/0B [/ Oosee yeTKou guddepeHIIupOBKU
CA ot Apyrux ero BHUZ0B.

AHanu3upys AMarHoCTUYeCKre BO3MOXKHOCTH Hau-
Botee YaCTo UCIOMB3yeMbIX /IS 3THX LieJiel MeTo/[0B,
ciaeflyeT OTMETUTh, UTO Pe3y/bTaTbl PEHTT€HOBCKO-
r0 MCC/e/loBaHUsl He MOTYT MIOMOUb B IMarHOCTHKe
HH(EKIUH, TTIOCKOJIbKY 0OHapy>KeHHbIe TIPH 3TOM HC-
creoBaHUM 0cCJ1ab/ieHus KOMITOHEHTOB MePUOCTUT
0UaroBblid OCTEO0/IM3 U PEHTTeHONPO3payHble JTUHUA
yacTo HaO/MIOZAIOTCS KakK B MHOULIMPOBAHHBIX, TaK
Y B HEMH(ULIMPOBAHHBIX CycTaBax [6].
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HecomHeHHO, UTO Ba)kKHEHIINM (aKTOpPOM pac-
LIMUPEHUs JUarHOCTUUYEeCKUX BO3MOKHOCTEH SIB/ISIeTCS
BHeJipeHHe B KJIMHUYeCKYO [PaKTUKY MeTo/a acIu-
panyu CUMHOBUaNIbHOU XUAKOCTH (CIK), KOTOpBIU
Hapsily C JPyrUMHU KIMHUKO-1abopaTOpHBIMU TI0/X0-
JlaMU TI03BOJIWJI CyLL|eCTBEHHO PAaCIIMPUTh NlepeueHb
roKasaTesei, XapaKTepU3yHLuX CrieliuprUUHOCTb
MaToJIOrMYeCcKoro rnpolecca B CycTaBax.

W3 Bcex 1abopaTOpHBIX pe3y/bTaToB, JIeTKOZ0-
CTYTHBIX KJIMHUIUCTY, HanboJjiee 3HAUMMBIMU [1JIsT
suarHocTUky CA BBICTYNAOT KOJIMUECTBO JIEUKOLIUTOB
Y TIPOLIEHT MOMMOP(HOsiAepHbIX K1eToK B CXK [7, 8].
HecomMHeHHo, BobisiBisieMblii B C)K HeTpodUIbHbIN
JIEMKOITUTO3 HeoOXoAMM J1J1s1 O1]eHKH BepositTHocTH CA
10 TOTO, KaK Oy/[yT U3BeCTHBI Pe3y/IbTaThl OKpPAIIBaHKS
o I'pamy 1 Ky/nbTypasibHOTO TecTa [5], HO He 103Bo/IsIeT
BBISIBUTH Y TUTIMPOBaTh KOHKPeTHOTO Bo30yauTesns CA,
a TaK>Ke OLIEHUTh er0 aHTUOMOTUKOUYBCTBUTETbHOCTD,
n3MeHeHHe KoTopoii pu CA IMKTyeT 0 HeoOX0A1MO-
CTH TIePeCMOTpa SMITUPHUYECKOM MPOTUBOMUKPOOHOM
Tepanui [9]. MeToj reMOKY/IbTYPbI TOXKe He BCerza
SBJIIETCS HaJIeXKHOM 3aMeHOH MUKPOOMOIOTUUYEeCKOTO
uccnepoBanus CXK [1].

CoBepILIeHHO OYeBHU/IHO, UTO MUKpPOOUOIOrrue-
ckoe uccienoBanre C)K umeeT ocoboe 3HaueHue Jjist
[JMarHOCTUKY CenThuueckoro aprpura. [TokaszaHo, 4yTo
y 13,95 % nauueHTOB C OCTPBIM apTPUTOM BbISIB/IEH
POCT naToreHHou MUKpoQiops [10].

Bonbwmyto pons acrimpauusa CXK HeceT as uc-
K/IF0YeHUs1 MTHQEeKLMY B Mpe/iorepaljiOHHOM TIepruo/ie
y OOJIbHBIX, KOTOPHIM 3all/IaHMPOBAHO XHUPYPruueckoe
BMeIIIaTe/IbCTBO Ha cycTaBe [6]. OnHOMOMeHTHast acIiu-
parsi CXK ¢ ee moc/ieyroLM MUKPOOHOIOrye CKUM
WCC/Ie[IOBaHUEM SIB/ISIETCS OUeHb L|eHHOM MpOoLieAypoi
nipu juddeperipipoBke CA U Npexofsiliero CHHOBUTA
U [JIs1 yOPeKeHNsI BOSHUKHOBEHUs AITpOoreHHoro CA,
BBI3BAHHOI'O BHYTPUCYCTaBHbIM BBeJ|eHeM [VIFOKOKOP-
TUKOHWJIOB B HECTEPWIbHBIN cycTaB [3].

YKe He BbI3bIBae€T COMHEHMsI (aKT ydyacCTHUs
MUKPOOPraHM3MOB B BO3HUKHOBEHUHU U Pa3BUTHUU
CernThuecKoro rpoliecca B CyCcTaBax, UTo 000CHOBaHO
Le/bIM psiioM coobirernii o Beigenennu u3 CX mo-
CTaTOYHO LIUPOKOTO NepeuHst Bo30yauTeset [11, 12],
B TOM UMCJ/Ie BIlepBbie BbisiB/IeHHbIX [13, 14]. OgHako
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JlaHHasi CUTyalus He WCKIouaeT OHKay3aJbHOCTH
B BO3HUKHOBEHHMHU CEMTUYECKOT0 apTPUTA, B UaCTHOCTH,
KOMOMHaLMK HH(EKLNY U TIPeAbIAYIIero MoBpeXXeHus
apXUTEKTYPhl CyCTaBOB, BEI3BAHHOTO PEBMATOU/IHBIM
apTpUTOM, OCTE0apTPUTOM W/ KpPUCTaIMue CKUMU
apTponarusiMu (Hanpumep, nogarpoii) [15]. [ToBbI-
IeHHbI pHUCK UHULMPOBAHUS CyCTaBa COMPSIKeH
C Ha/IMUKWeM Cercrca y naluueHTa, orpaHuueHuemM
[lMarasoHa /IBW)KeHUH B CyCTaBax, MOBbILIEHHbIM YPOB-
HeM C-peakTHBHOTO 0eJika U yBeJTMdeHUeM 0011ero
KomuecTBa jerikoruToB B CXK [10]. [Toatomy Bompoc
00 3THOIOTMYeCKOM 3HAUMMOCTH KaXKJJ0T0 BO30yaUTe IS
Y CEroJjHsl 0CTaeTCsl JUCKYCCHOHHBIM, UTO COBEPIIEHHO
JIOTUYHO, TIOCKOJIBKY HECMOTPSI Ha 0011[He TeH/IeHIINH,
CBHU/IETE/ILCTBYIOMIVE 00 Y4aCTUH MHOTOYMC/IEHHBIX
rpeJiCTaBUTe/Ieli MUKPOMUpPA B Pa3BUTUU CyCTaBHOMN
TIaTOJIOTHHU, KayK/IbIi Pe3y/IbTaT MUKPOOHO/IOTHueCKOro
aHa/M3a KacaeTcsl JIMIIb KOHKPETHOTO B TEPPUTOPH-
asbHOM M B KJIMHUYECKOM acriekTe ciyuasi. ViMeHHO
3TO U SIBUWIOCh OCHOBOW MPHHLMIIHMAIBLHOTO MOAX0AA
TIpU TUJIaHWUPOBAHUU Y peanu3aliiy HaCTOSIIIero uc-
C/ieOBaHMUS.

BcensieT onTHMU3M Ha/nyyMe Onpesie/IeHHOrO UH-
Tepeca NMPaKTUKYIOIIKX CIeLUaJTUCTOB K JaHHOM MPOo-
Greme, UTO HAXOJUT CBOE OTPA’KEHHE B PYKOBOZCTBAX
rociaenHux jet [16—18]. Tem He MeHee, OUeBHUIHO,
YTO B HacTosilljee BpeMs, KakK JelCTBeHHbI KOMIIO-
HEHT KOMIIEKCHOTO JIeueHHs TIalleHTOoB C NaTo/I0ruei
OTIOPHO-/IBUraTe/IbHOTO arlfapara, OHa He Io/1yJaeT
3aC/Iy’>KeHHOTO BHUMaHHUSI.

Lenb uccnedosaHuss — mpoBeeHre MUKPOOHOIO-
rMYeCcKoro UCC/ie0BaHusl CHHOBUA/IBHOW JKUJKOCTH
TIOTyYeHHOU NIPY CHHOBUTE KOJIEHHOTO CyCTaBa Iocrie
€ro aCnMpaLyy y MalMeHTOB Pa3/IuuHbIX OT/eNeHuI
CTaBpOMOJILCKON KpaeBoW KTMHUYECKOW OOTbHUIIBI.

MaTepMaﬂbI N MeTobl

I[TpoBeeHHOE peTPOCIEKTHUBHOE KOTOPTHOE
HcceoBaHUe BKJ/IFOYAJI0 pe3yabTaThl MUKPOOUO-
JIOTUYEeCKOTO uccaenoBanus 198 obpasiioB cuHo-
BUA/JIbHOM YXUJKOCTHU MAI[MeHTOB C CHHOBUTOM KO-
JleHHOTO cycTaBa (npaBoro, n=103; neBoro, n=95),
HaXOZUBIITHXCS Ha aMOy/1aTOPHOM U CTal[MOHapHOM
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JIeYeHWH MO0 MOBOAY pa3/IMUHbIX 3a00eBaHUM
B OT/leJIEHUSIX TOCYZapCTBEHHOTO OIO/>KeTHOTO
yupexaeHus 31paBooxpaHeHuss CTaBpOMOIbCKO-
ro kpasi «CTaBpomnosbckas KpaeBasi KIMHUYecKast
6onbuuna» (CKKB) B mepuog ¢ 01.01.2018
no 01.11.2021 roaa, a umenHo: 119 xenius (61 %)
u 79 myxuuH (49 %).

MeaguvaHa Bo3pacTa MaljUeHTOB COCTaBUaa
43,7 (37—50) net. [ns fOCTUXKEHUS TIaTOreHe-
THUUeCKOW OJHOPOJAHOCTHU BbI/Ie/IEHHOMN TPYTIbI
B/IMsIHUE JPYTUX (aKTOPOB MCKJIHOYA/OCh: MaLu-
eHTHI C Mpe/lleCTBYIOLIeN acnupanyeid KoJIeHHOTO
cycTtaBa. [ns mocTaHOBKHU AHWarHo3a CUMHOBUTA
KOJIEHHOTO CyCTaBa MCI0/Ib30BaJIUCh KITUHUYE CKHe
MPU3HAKU CUHOBUTA KOJIEHHBIX CYCTaBOB: HaJlHluue
MPUITYXJIOCTH, TIOBBIIIIEHUST KOXKHOU TeMIlepaTyphbl
HaJi cycTaBaM#, 00/1€3HEHHOCTD TPH TMaabIIal[uu
10 XO/Iy CyCTaBHOM ITje/TH, Ha/uure 00 TIpH IBU-
>keHuu [19]. TlalpieHTaM BBITIOMHSIACh aClUpals
CHHOBHWA/IbHOM >KUJIKOCTU U3 Tepe/iHe-BepXHero 3a-
BOpOTA «lLleJieBOro» KOJIEHHOTo cycTaBa. Bce MaHu-
My/SIUN BBIMOJHSAINCE B YCJIOBUSIX TIPOI[e/[YPHOTO
KabOuHeTa /iy11 BHYTPUCYCTABHBIX U OKOJIOCYCTaBHBIX
WHBEKIUY peBMaTO/IOTUUeCKOTo 11eHTpa, OCHall[eH-
Horo coriacHo [TopsiiKky oka3aHUs MeJULIMHCKOU
IMOMOII[M B3POCJIOMY Hace/JeHUI0 10 NpOo QU0
«peBMarosnorusi» [20]. TexHrKa BBITIOTHEHUS BCEX
MaHUMYJISIUH, TpeficTaB/JeHHbIX B HACTOsAIIelN pa-
6oTe, perlaMeHTHPOBaIaCh COOTBETCTBYOL[UMU
pekomeHianysaMu [18]. Matepuanom /11t MUKPOOHO-
JIOTUUeCKUX UCCIelOBaHUMN CIy>KWU/1a CHHOBUAJbHAs
>KUJIKOCTD, TIO/TyueHHasi TIpOBe/leHUeM upeCKOXXHOM!
acriupayuu. C60p U TpaHCTIOPTUPOBaHUE OUOJIO-
ruyeCcKUX MaTepHuassoB B MUKPOOHOIOTruue Ky
nabopaTopuIo OCYLIeCTBIISAICS C yUeTOM TpeboBaHUM
MY 4.2.2039-05. ITpoBoauics nmepBUYHbBIN MOCEB
«y ToCTesid 6OILHOTO» TIOTyYeHHOTO OruoMarepuasna
B CTepUJ/IbHbBIEe MMPOOUPKH C CEp/eUHO-MO3TOBBIM
O0ysnboHOM, TIpou3BoacTBa BioRad (®panuus).
Bce pganbHeiile uccaenoBaHus 110 BbIJjeTeHUIO
Y uZieHTU(UKAIIMU OCYIL[eCTBJIS/IA C UCTI0/Ib30BaHHU-
eM OOIIenpPUHATHIX OTeueCTBeHHBIX U 3apy0eKHbBIX
MeToAuK. [Tpo6kI ¢ IpU3HaKaMH poCTa B MpobupKax
C CepZileuHO0-MO3TOBBIM Oy/IbOHOM IepeCeBauCh
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Ha II0KOJIaZiHbIM C TTOJIMBUTAMHUHHOM 100aBKOH,
arap KoayMmbuiickuii ¢ KpoBbio 6apaHa 5 %, xpo-
MoreHHyt0 cpeay UriSelect 4 (BioRad, ®panijus).
Wpentudukanys Bel/jeIeHHbIX KYIbTYP NPOBOAU/IACH
METO/IOM Macc-CreKTpoMeTpuu Ha npubope Vitek
MS (BioMerieux, ®paniusi). [Ipo6s1 6e3 npu3HakoB
pocTa B MpobupKax ¢ CepeyH0-MO3rOBbIM Oy/IbOHOM
yepe3 72 yaca MHKyOaLMU CUUTAUCh CTePUIbHBIMHU.

OmnpepeneHue 4yBCTBUTE/NFHOCTH K aHTHOaKTe-
pHUabHbIM TIpernapaTam, a TakKe KOHTPOJ/Ib KauecTBa
K HeMy TPOBOZIM/IMCh B COOTBETCTBUU C PEKOMeH/aL-
MU Me>KperoHa/IbHOM acCoLaLiiu Mo KJIMHUYEe CKOM
MHUKPOOHMOIOTUY ¥ aHTUMHUKPOOHOW XMMHOTeparvin
«OrnpeziesieHre UyBCTBUTE/ILHOCTU MUKPOOPTraHHM3MOB
K aHTUMUKPOOHBIM Tiperiapatam» — Bepcus 2018,
2019, 2020, 2021. AHTUOHOTHUKOUYBCTBUTE/ILHOCTh
orpe/iesisiiach JUCKO-AU((y31OHHBIM MeTozioM (cpea
Mueller- Hinton, cranjapTHble KOMMepUeCcKre AUCKU
nipou3sBo/icTBa BioRad (®paHuust). Yuer pe3y/nbTaToB
aHTUOMOTUKOYYBCTBUTETbHOCTU TIPOBOJIWJ/ICS Ha aHa-
n3atope «Azaxuo» BioRad (®panius).

st craTucTryeckoil 00paboTKU pe3ynbTaToB UC-
T0/Tb30Basach JiaboparopHast iH(OPMALMOHHas CHCTeMa
Anbdallab (Poccust). Pe3ynbraThl KaueCTBEHHBIX TECTOB
0 OpMJISSIUCH ABYMS KaTeropusiMU: eCTb POCT, POCT
MHUKPOGJIOpbI He 0O0HapY»KeH.

Pe3ynbraTtbl M 06Cy)XAeHMe

CeroiHs BCe yallle yIIOMUHAeTCs 0 HeloCTaTKax
Y OTPaHUYEHHUSIX TPAJUIIMOHHOTO OaKTEPUOIOrMYeCKOro
MeTO0/Ia, B YaCTHOCTH ISl UCC/IeZIOBAHMS CHHOBHH [21,
22]. YuuTbIiBasi JaHHBIA (akKT, B HaCcTOsIIel pabore
I/ UeHTU(PUKALMU KYIBTYP MUKPOOPraHU3MOB UC-
T0JIb30BajiaCh MacC-CeKTPOMeTPHs1, KOTOpasi CerofiHs
BBICTYTIaeT OHUM U3 H0jlee COBpeMeHHbIX, Ha/le’KHbIX,
9KCIPEeCCHBIX, TOUHBIX METO/IOB BbISIBJIEHUS U U/I€HTH-
(ukaiy Bo30yauTenel MHMOEKIUN U YKe BBITeCHSIET
TpaJULIMOHHBIE TIOJX0AbI HE TOJBKO B UCC/Ief0Ba-
Te/IbCKUX LIeHTPaX, HO U B KPYMHBIX KJIMHUYECKHUX
naboparopwusix [23].

PacrnipefiesieHre myHKTaTOB U CPaBHUTE/IbHBIN
aHa/iM3 poCcTa MUKPOQJIOPHI TI0 OT/Ae/eHUsIM MHOT'0-
MpoUIBLHOTO CTallMOHApa Tpe/icTaBsieH B Tabmuie 1.

AHATOMMA I TTATOSIOT N KPYTTHBIX CYCTABOB
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Ta6bnmya 1
PacnpepeneHue n poct Mukpodnopbl NyHKTaToB no otaeneHnsam CKKb
OTpeneHne Konuyectso POC:; gnHMa'g;?ipr' POS; Zg:;;}f;:{pb'
AM6ynaTopHoe 14 1 13
AHecTesnonorumn u peaHnmavmm N2 1 3 0 3
THOMHON XMpypruu 1 0 1
Kapguoxupypruyeckoe 1 0 1
Herpoxupypruyeckoe 3 0 3
OptonegoTpaBmaTtonornyeckoe Ne 1 10 2 8
OpronegoTpaBmaTtonormyeckoe N2 2 10 5 5
PeemaTonorunyeckoe 154 3 151
TepaneBTuyeckoe 1 0 1
SHAOKpUHOOrnyeckoe 1 0 1
Table 1
Distribution and growth of the microflora of punctates in the departments of the SKKB
Mrators g Mear gt
Outpatient 14 1 13
Anesthesiology and resuscitation No. 1 3 0 3
Purulent surgery 1 0 1
Cardiac surgery 1 0 1
Neurosurgical 3 0 3
Orthopedo Traumatological N2 1 10 2 8
Orthopedo Traumatological No. 2 10 5 5
Rheumatological 154 3 151
Therapeutic 1 0 1
Endocrinological 1 0 1

3 198 06pa3sijoB CHHOBUATbHOM >KUIKOCTH OBLIO
BbIZlesieHO 11 KynbTyp OakTepraibHbIX MMaToreHoB. Bu-
JI0BOH cocTaB baKTepHasbHbIX 1aTOTeHOB, BbI/eIeHHbIX
Y3 CIHOBUA/IbHOM »KU/IKOCTH TMPEeZICTaB/IeH Ha PUCYHKeE.

[Nopasrnstoliiee 6OMBIIMHCTBO MATOT€HOB TpeJ-
CTaBJIEHO TPaMIIOJIOKUTE/NbHBIMU KOKKaMu (82 %),
13 KOTOPBIX 77,8 % TNPUXOLUTHCS HAa MUKPOOpra-
HU3MBI pojia Staphylococcus (44,4 % S.aureus,
33,4 % S.epidermidis), 22,2 % Ha Tipouue rpam-
MOJIOKUTE/IbHble KOKKA — [0 OJHOMY LITaMMYy
Enterococcus faecium u Streptococcus mitis. I'pa-
MOTpHULIATEIbHBIE TaTOTEHBI IPe/CTaB/IEHbl IBYMS
Bugamu K.pneumoniae u P.aeruginosa, cymMmmapHas
JloJiE KOTOPBIX cocTaBuia 18 %.

LARGE JOINTS ANATOMY AND PATHOLOGY

HecMoTpst Ha cpaBHUTE/IBHO HEBBICOKHUH MTPOLIEHT
BbIJIe/IeHUsI UUCTBIX KY/IBTYP OT Ync/ia 00C/ie[0BaHHBIX
npob y>xe camMo Hajidye Tiepeurc/ieHHbIX MUKPOOpra-
HI3MOB B C)K G0/IbHBIX CTal[MOHapa CBU/IeTETbCTBYET
0 TOM, YTO HeJIb351 OTPUL{aTh UX 3TUONOTUYeCKYH0 3HaUH-
MOCTb B Pa3BUTHU 3TOM MaTOMOTHU, HAPSly C APYTUMU
3TUONATOreHeTUUeCKUMHU (aKTOpaMHU.

Tem He MeHee B TIpOIieCCe aHa/M3a Pe3y/IbTaToOB
VICCJIe/IOBAHMS OCTAOTCS UCKYCCHUOHHBIMU BOTIPOCHI
He TOJTBKO O TMPUYMHAX HU3KOM BbIZIE/ISIeMOCTH Tpe/iCTa-
BUTeJIell MUKPOQJIOPBI, CIOCOOHBIX BBI3BATh CENTHYe-
CKOe BOCTIaJIeHHe CyCTaBa, HO M 00 OTCyTCTBUM poCTa
MHKpPOOPraHu3moB B nipo6ax CK marjueHToB [Jpyrux
OTAeIeHU XUPYPrudecKoro nmpogussi, 1 0CoOOeHHO
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BunaoBoe v KynbTypasbHOE COOTHOLLEHWE BbISBEHHbIX B CXK 6akTepuanbHbIX MaTOreHoB
Species and cultural ratio of bacterial pathogens identified in the SF

THOWHOW XUPYPIUH, T/ie BbISBI€HHE BUPYIEHTHbIX
MUKPOOPTaHU3MOB, B YaCTHOCTHU CTa(UIOKOKKA, BIIOJTHE
OKH/IAEMO JIaXKe TIPH eJUHUYHBIX 00C/Ie/JOBaHUSIX.
B03MOXXHO, UTO IPUUKMHOM TOTO SB/ISIETCS HE HU-
BeJIMPOBAHKE 3TUOIOTMYECKOM POJY Mpe/ICTaBUTe e
MHKPOQJIOPEI, @ CKOpee BUsHHEe Ha OaKTepHUaTbHYI0
00CceMeHeHHOCTh 0COOEHHOCTeH TeueOHbIX MEePOTIPHUSTHH,
OCYIIIECTB/ISIEMBIX KaK B YCIOBUSIX Pa3HBIX OTZE/IEHHH,
Tak 1 aMOy/1IaTOPHO U Npe/iecTByromx acrparuu CK,
B TOM UK(Jle KOHKPETHOM TaKTMKW MaCCUBHOM aHTHOAKTe-
PHa/TbHOM Tepariy, 3a4acTyro UCTIO/b3YeMOM B Pa3/TMUHbIX
XUPYPruuecKrX OTJeeHusX. B Takux ciiydasix OTCyT-
CTBHE MUKPOOHOTO POCTa B Mpobe He BCer/ia rapaHTUpyeT
JIOCTOBEPHOTO OTCYTCTBHSI MUKPOOpPraHu3moB B CK,
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a CKopee MOJKeT CBU/IeTe/IbCTBOBaTb O CHWK@HUU UX
JKU3HECTIOCOOHOCTH Ha MOMEHT MCC/TeJOBaHVs, UTO He UC-
K/IFOYaeT BO3MOXKHOCTH ero Jja/ibHelIlel peakTUBaLyy,
BEPOSITHOCTH BO300OHOB/IEHUSI POCTOBBIX CBOUCTB MPH
TIOBTOPHBIX UCC/Ie/IOBaHUSIX U KaK CJie/ICTBHe MaHW(e-
CTaliy 3TUOIOTAYECKON POJIH.

W3 pe3ynbTaToB, Mpe/iCTaBlIeHHBIX B TabuIle 2,
BU/IHO, YTO BbICOKOBHPY/IEHTHblE MUKPOOPTaHU3MbI
S.aureus, K.pneumoniae u P.aeruginosa, 3TU0JIOTU-
yecKasi 3HAUMMOCTb KOTOPBIX He BbI3bIBA€T COMHEHMS,
BblZlesieHbl U3 C)K nanueHToB XUpypruyeckux oTaerne-
Hui1 (opronegoTpaBMarosoruyeckoe Ne 1, Ne 2) 1 peB-
MaToJIOTUYeCKOro OTZe/IeHUs.

AHATOMMA I TTATOSIOT N KPYTTHBIX CYCTABOB
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Tabnuya 2
Mukpo6HbIit neiizax CXX nauyueHToB otaeneHunii CKKb
Otnenexve AMBynIaTopHOE PeBMATONOMMUECKOE 0pTOﬂEAOTpa?\I\;?‘TOJ‘IOFMHeCKoe OpTonep,OTpa?\ln;agonorwqecme
S. aureus - 1 - 3
S. epidermidis 1 1 - 1
E. faecium - 1 - -
S. mitis - - 1 -
K.pneumoniae - - 1 -
P aeruginosa - - - 1

Table 2
Microbial landscape of SF in patients of the SKKB departments
Department Outpatient Rheumatology Orthopedo Traumatological N2 1 | Orthopedo Traumatological N2 2
S. aureus - 1 - 3
S. epidermidis 1 1 - 1
E. faecium - 1 - -
S. mitis - - 1 -
K. pneumoniae - - 1 -
P. aeruginosa - - - 1

MUKpoOpraHusMbl ¢ HU3KOW BUPY/I€HTHOCTBIO
U IUCKyTabenbHOU 3THOOTUYECKOW 3HAUMMOCTH
E.faecium, S.mitis v S.epidermidis Beifjenenbl u3 CK
narueHToB pa3nuHbix otfeneHnii CKKB. Perienue
00 3THONOrNYeCcKol 3HAUMMOCTH TTaTOT€HOB C HU3-
KOM BUPYJICHTHOCTBIO MPUHUMAIOCh Ha OCHOBaHUU
KOMII/IEKCHOT'O TTO/IX0/la C YUeTOM BCeX KJIMHUUeCKUX
1 1abopaTOPHBIX JAHHBIX.

Kak BUHO, cpesii Bbl/ie/IeHHbIX MUKPOOPTaHU3MOB
TIpeArouTUTeIbHAsl HA MOMEHT UCC/Ie[JOBaHUS 3TUOJIO-
rvyeckas pojib B BO3HUKHOBEHHMHM CHOBUTA KOJIEHHOTO
CyCTaBa MPUHAAJIEXUT CTaHUIOKOKKY, B UaCTHOCTH,
BUPY/IEeHTHBIM ero BuzaM. OfHaKo HeT COMHEHHUs], UTO
TIPU TIOBTOPHBIX MUKPOOHOIOrUeCKUX UCC/Ie0Ba-
HUSIX aKLeHT B KaueCcTBe BeJyll[ero UH(eKIIMOHHOro
3THUOJIOTMYECKOTO areHTa B BO3HUKHOBEHUU MIaTOI0OTUN
CyCTaBOB MO)KeT NpUHa/JIeKaTh U PYyTM MUKpPOOpra-
HH3MaM, B C/yvae WX BbljjeneHust. VIMeHHO IMPOKUI
BUZIOBOM CIieKTp OakTeprasbHbBIX MaTOreHOB Hapac-
TaIOIIUNA YPOBeHb aHTUMUKPOOHOM Pe3UCTeHTHOCTH
MOXXET OBITb IPUUMHOM Hea/[eKBaTHON IMIUPUYeCKOU
AHTUMHUKPOOHOU Tepanuu. ITo 00yC/I0BMHUBaeT 0Co0yI0

LARGE JOINTS ANATOMY AND PATHOLOGY

Ba)XHOCTbh, BOCTPeOOBaHHOCTH U 1ie/ieco0bpa3HOCThb
MIPOBe/IeHNsI B MHOTONIPO(U/ILHOM CTaljiOHape Mepro-
JIMYeCKOTO CHCTeMaTh4yeCKOro MUKpPOOHO/IOrnyecKoro
KOHTPOJIS1 KaK BayKHeUITIel M 00s13aTe/TbHOM YacTH KOM-
TUIeKCa IMarHOCTUYeCKUX U JiedeOHbIX MaHUITYJISLMN
nipy 3a00/1eBaHUSX CyCTaBOB.

IIpescTaBneHHbIN pe3y/IbTaT MUKPOOHOIOTYeCKOro
VICCJIEJOBaHMS], TO3BO/IMBLIETO BbISIBUTH 6 KOHKPETHBIX
BUZIOB MUKpoOpranu3moB u3 198 npo6 C)K 6o/bHBIX,
HaXOZSILMXCS Ha JIeUeHUH B Pa3HbIX MOZpa3zieneHnsIx
MHOTrONpOoGUILHOIO CTalMOHapa, M0 HallleMy MHEHHIO,
11e71eC000pa3HO YUMTHIBATh ITPY OTIPe/ie/IeHU HO30KOMU-
aybHOro Npodusis JieueGHOTO yUpeXkieHusl, 00beKTUBHBIE
TIpe/ICTaBIeHNsI 0 KOTOPOM MOTYT OBITh IOJIe3HBIMU
TIpY TJIAaHUPOBAHUH [JA/TbHEUIIINIX B TOM YHC/Ie SKCTPeH-
HBIX Y SMIIUPUYECKUX UHBAa3UBHBIX U HEMHBa3UBHbBIX
nedyeOHBIX MaHUMY/ISILUH, U IPOTHO3UPOBAaHUM UX
3ddeKTUBHOCTH Y OOMBHBIX C MaTOJIOTHM CYyCTABOB.
Taxk, 10 MoTyueHust pe3y/IbTaToB MUKPOOHOIOr e CKo-
r0 UCC/Ie/JOBAHMs JledeHre TIPOBOAUTCS SMIIUPUYECKU
C Y4€TOM MOHUTOPUHTa OCHOBHBIX I1aTOT€HOB B KayK/10M
K/IMHAYECKOU TPyTIIe MaljeHTOoB.
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[Tpu o1jeHKe UYBCTBUTETBLHOCTH BblJe/IeHHbIX
MaTOTeHOB K aHTUMHUKPOOHBIM TperiapaTaM Bbi-
pa’KeHHOW pe3HCTeHTHOCTH He OTMeueHOo. Y Bcex
npejicTaBuTesiell poga Staphylococcus BuIsiB/ieHa
NpoAyKLUuud neHUuuuarMHa3sel. MRSA He Boifensi-
nvck. K.pneumoniae onpejeneHa KaK NpoAyLeHT
OeTa-j1akTaMa3 paciiMpeHHOro criekrpa. OcTanbHbie
[ITaMMbI He 00/1a/jami eHOTUTIUe CKUMH 0COOeHHO-
CTSIMH U COOTBETCTBOBA/IA OOLIENIPUHATHIM JJaHHBIM
TPUPOJHON Pe3UCTEHTHOCTH. Bhillle npuBeieHHbIE
JlaHHbIEe O /I0CTAaTOUHO BLICOKOW CTEIeHW aHTUOWO-
TUKOUYBCTBUTETbHOCTH BBISIBJIEHHBIX MaTOT€HOB
Tpe/ICTaBJISIOTCS HaM KpaiiHe Ba’KHBIMH, TIOCKOJIbKY
MOTYT SIBUTHCSI OCHOBaHHMEM JJIs1 UCTI0/Ib30BaHUs
y KOHKPETHBIX 00JIbHBIX U B OTJ€/€HUSIX B I1€/I0M
JIOCTaTOYHO LIMPOKOIO MepeyvHs JOCTYMHbIX aHTH-
OakTepuanbHBIX CpeCcTB. TeM He MeHee, TOBbIILIEHHEe
Pe3UCTeHTHOCTH 00HApY)KeHHbIX MUKPOOPTaHU3MOB
He TO/IbKO He UCK/TF0UaeTCsl, HO U BIIOJIHE TTPOTHO3UPY-
eMo, 0C00eHHO T0C/Ie paHee MPOBeJeHHOM, 3a4acTyI0
IMITUPUUECKOM, a UHOTJa U HeaZleKBaTHOM Teparuu,
B TO BpeMs Kak OTITHUMaJIbHBIM BLIOOP MpernapaToB
[T aHTUOMOTHUKOTEPaIuu A0J/KEeH 0CHOBBIBATbCS
Ha JJaHHBIX aHTUOWOTHUKOTPAMMBbI BO30yaUTE ISI.

Bce BbIlIeNepeynic/ieHHbIe TTO3ULHUH TT03BOJISIFOT
C YBEPeHHOCTBIO CKa3aThb, YTO B PEBMATO/IOTUYECKHX
OT/e/IeHUsIX, TJe KOHLIeHTPUPYeTCs M0/jaB/Isitolee
YKC/I0 OOMBHBIX C TSHKeBIMUA TIOPaKeHUSIMUA KPYTTHBIX
CyCTaBOB, a TIpoLjeAlypa aclupaliu CyCcTaBa C 1[e/bio
nonyyenusi CIK CTaHOBUTCS y)ke HeOTbeMJIEMOM YacCThbI0
paJIMKaIbHOTO JieueHusi, TOHMMaHue dakTa O TOM, UTO
MUKPOOPIraHU3MBbl SB/SIIOTCS OJHOM M3 Ba)KHEUILINX
TIPUUMH TSDKEJIOTO TIOPayKeHHsI CyCTaBOB, CIIOCOOCTBYeT
obecrieueHUIO YeTKOTO AWAarHo3a 1 MporHo3a ycrexa
ne4eOHBIX MEePOTPUATHI. DTO HAMPSIMYHO 3aBUCHUT
OT CBOEBPEMEHHOT'0 KayeCTBeHHOTO0 MUKPOOHoIoruye-
CKOT'0 aHa/n3a, OTIpe/IeJIsIoIIero Kak STUO/IOrHueCKyto
pOJIb, TaK U IMHAMUUECKYI0 M3MEHUHNBOCTb CBOMCTB
MUKPOOPraHU3MOB, NpUCyTCTBYytoIMX B CXK.

[1pu 5TOM C/eAyeT OTMETUTb, UTO POBEJEHHOe
WcceJoBaHie NMeeT HeKOTOpOe OrpaHuueHre. Yuu-
ThIBasi, HEJIOCTAaTKU MeToZa HaKTepuoIoruueckoro
T0CeBa, 3aK/TH0YAIOIINeCcs: B OrpaHUUeHHH BbICeBaeMbIX
KyJIBTYp, paboTa Hocusia Ob1 Oosee TyOOKMi aHATN3
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TIpU OLIeHKe COIVIACOBAHHOCTH I10/IyYeHHbIX Pe3y/IbTaToB
U [JONIOJIHUTE/IbHO M0JIyYeHHbIX faHHbIX [111P.

BbiBOAbI

Takum 00pa3oM, MUKPOOUOIOTHUECKOe UCCIIe-
noBanve CJK, 1osrydeHHO# 1Py acriyparjuy CyCTaBOB
y OOJIBHBIX PA3/TMUHBIX OT/IeIeHUI MHOTOTPO(UIEHOTO
CTalMoHapa, M03BOJIA/IO BEISIBUTH 11 MUKPOOHBIX KY/Tb-
TYp, KOJIMUECTBO, IepeueHb KOTOPBIX U X BUJOBast
TIPUHA/IIEXKHOCTH TI03BOJISIIOT PAaCCMaTPUBATh UX B Ka-
YyecTBe B Pa3HOU CTENEeHH BhIPA)KEHHBIX MUKPOOHBIX
(hakTOpOB, UMEIOIIUX ITUOOTUYECKYIO 3HAUUMOCTh
B Pa3BUTUU CENMTUYECKOTO MpoIecca B CyCTaBax.
ITpu 3TOM He UCKITIOUAeTCs UX POJIb KaK Bo30yzuTesei
HO30KOMMa/TbHBIX HH(EKLMH, XapaKTepHbIX J/is1 1eued-
HOTO YUpeX/ieHus1, uTo TpedyeT 0coboli 6UTebHOCTH
Bpaya Mpu T/IAHUPOBAHUM U OPTaHU3aLIUM JIeueOHbIX,
B TOM UHCJIe XUPYPrudeCKUX MaHUMY/ISLIWNA.

BhIlien3noKeHHOe /ieiaeT HeoOXOAUMBIM CHUCTe-
MaThyeckoe U o0si3aTe/lbHOe MUKPOOHO/IOTHYecKoe
UCCJIeZIoBaHUe, HaTPaB/IeHHOE He TOJIbKO Ha BbISIBJIEHHE
HOBBIX [1aTOT€HOB, HO U Ha KOHTPOJIb UX aHTUOHOTH-
KOPEe3HUCTeHTHOCTH, UTO KpaliHe Ba)KHO B CBSI3U C 3aua-
CTYIO TPOJO/DKUTETEHBIM KYPCOM JieueH s TaljieHTOB
¢ 60JIe3HSIMU CYCTaBOB, IPUBO/SILUM HE TOJIBKO K U3-
MEHYHMBOCTH Pe3UCTEHTHOCTH K aHTHOAKTepraIbHbIM
TnperiapaTam, HO ¥ K CMeHe MUKpoOHoro Tierizaxka CXK.

[Tpy 3TOM OIjeHKa pe3y/IbTaTOB MUKPOOUO/IOTH-
yeckoro uccnenoBanust CXK 0/KHA TPOBOJUTHCS
C y4eTOM aHaMHeCTUUYeCKUX, KITMHUYeCKUX U obirie-
71ab0paTOPHBIX JJaHHBIX.

B cBsi3u C BBISIBIEHHEM CyCTaBHOM MaTOJIOT MU
B KaXX/10M 13 9 06ceioBaHHBIX OT/Ie/IeHHH /ieueOHOTro
yupex/eHUst IOTUYHO [JOTMYCTUTh, UTO MUKPOOHOJIO-
rMYecKoe UCC/ieoBaHue JO/DKHO CTaTh 00s13aTe/TbHOM
YacThI0 KOMIJIEKCHOTO TT0AX0/a K 06C/ie[0BaHuUIO U Jie-
YEHUIO TIAl[eHTa B MHOTOMPO(MM/IBHBIX CTAlMOHAPAX,
r7ie ecThb O0/IbHBIE C TIOPAKeHUeM CyCTaBa. ITOT GaKT
JUKTYeT HeoOX0AUMOCTh UETKOTO TIOHUMAHUSI 3HauH-
MOCTH TIPOBe/IeHHs] CBOeBPeMeHHOM 1 KaueCTBeHHOH
aCIUpaly CyCTaBa C MOC/IeyIOIMUM MUKPOOHOIOTH-
YeCKHM HCC/Ie/I0BaHHeM MPaKTHUeCKH y BCeX OO/TbHBIX
C IOpPaKeHWEM KPYITHBIX CyCTaBOB, B TOM UHCJIe y Tia-
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1[UeHTOB 0e3 KMHUUeCcKux npu3HakoB CA. Ctporoe
cobmrofieHre acenTHUeCKUX YC/IOBUM TP MTPOBeAEeHUN
YpeCKO’KHOU MyHKLMU CyCTaBa, CPOKOB U IIPaBUJI TPAHC-
TIOPTHPOBAHUS TTYHKTATOB B /Tab0paTopyio HeOOXOAUMbI
[JJ151 UICKJTFOYEHUS] JIO)KHOTIO/IOXKUTEIBHBIX U JIO)KHOOTPU-
1[aTe/IbHBIX MTOCEBOB. DTO MMO3BOJIUT BBISIBUTH OOBIIIOE
KOJINUeCTBO Ky/bTYD OaKTepHaIbHBIX [1aTOreHOB, UTO
JIeMOHCTPUPYET OUeBU/JHYIO LIEHHOCTb BbIOpaHHOM
[MarHOCTUYeCKOM TaKTHUKU Y [JaHHOU KaTeropuu ra-
LINEHTOB, B TOM YMCJIe B YIIPeKIEeHUH BO3MOKHBIX
ATPOreHHbIX [TOBPEKeHUN.
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KPATKOE COOBLLEHUNE

Glenoid cavity morphometric study in human scapula
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Abstract. Relevance. Scapula is one of the bones that takes part in the formation of shoulder joint and has variable morphology.
It is weak joint because glenoid cavity is variable in vertical diameter and transverse diameter. Hence glenoid cavity is shallow
and gives rise to frequent dislocation of shoulder joint. Aim of the present study was to know various dimensions of glenoid
cavity like vertical diameter and horizontal diameter and their variations in percentages. Materials and Methods. Fifty unknown
dry human scapulae from the department of anatomy (Mahatma Gandhi Medical College, Sitapura, Jaipur, Rajasthan, India)
constituted the materials for the present study. Each scapula was studied for glenoid cavity. The vertical diameter and horizontal
diameters were studied from each above scapula. Twenty five scapulae were from right side and twenty five were from left side.
The different shapes of glenoid cavity were observed. The shapes were pear shaped, inverted comma shaped and oval shaped.
Results and Discussion. In the present study pear shaped glenoid cavity was found in 56 %, Inverted comma shape was found
in 26 % and oval shape was observed in 18 %. The most common shape was pear shape (56 %) and least common shape was
oval shape (18 %). The mean glenoid height was 35.52 mm. The maximum glenoid height was 41.22 mm and minimum glenoid
height was 30.19 mm. The mean glenoid width was 20.77 mm. The maximum glenoid width was 24.31 mm and minimum glenoid
width was 17.93 mm. Conclusion. Study showed that glenoid cavity has varied morphology. This varied morphology will be of
great useful in various clinical and surgical procedures like hip replacement and in posterior glenoid osteotomy.

Key words: glenoid cavity, morphometry, prosthesis, artificial components, glenoid height, glenoid width
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Introduction

Glenoid cavity has been described in various
standards of anatomical text books having different
shapes, namely pear shaped, round, or in the form
inverted comma shaped [1, 2]. At the anterior margin
of glenoid cavity is located Glenoid notch according to
Fick (1904) [3, 4]. Von Langer called Glenoid Notch
as Incisura Acetabuli in 1882 [5]. In 1882 Frazer also
has mentioned Glenoid notch in 1958 He has stated
that location of the glenoid notch is the line of junction
between ‘scapular’ and ‘coracoids’ parts of glenoid
cavity [6], it is called as “enchancrure glenoidienne”
in French literature in (1967) [7]. It is observed from
Mamatha and colleagues’ studies showed that, the
vertical diameter of glenoid cavity of shoulder joint
is stronger and broader [8]. It is observed that in some
conditions like osteoarthritis rheumatoid arthritis, post
traumatic arthritis, osteonecrosis and in fractures,
glenoid cavity can cause excruciating shoulder pain,
limitation of movements and disability, which may
invite surgery like replacement surgery where there
is removal of damaged parts and replaced by artificial
components known as Prosthesis [9—12]. Here
replacement of head of humerus can be done known
as Hemiarthroplasty or removal and replacement
of both ball and socket (glenoid cavity) known as
Shoulder Arthroplasty. Hence it is important to
know the morphology of glenoid cavity for proper
fitting of prosthesis [8, 13]. Glenoid cavities are of
different shapes due to the presence of notch. On
anterior aspect glenoid cavity as seen by Rajput et
al studies [14]. It is observed that in some conditions
like osteoarthritis rheumatoid arthritis, post traumatic
arthritis, osteonecrosis and in fractures, glenoid cavity
can cause excruciating shoulder pain, limitation of
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movements and disability, which may invite surgery
like replacement surgery where there is removal of
damaged parts and replaced by artificial components
known as Prosthesis. Here replacement of head of
humerus can be done known as Hemiarthroplasty
or removal and replacement of both ball and socket
(glenoid cavity) known as Shoulder Arthroplasty.
Hence it is important to know the morphology of
glenoid cavity for proper fitting of prosthesis [8, 13].
Since highly fluctuation of morphology, it is important
to know the appropriate fixation of glenoid component
of scapula to prevent loosening [15—17].

Materials and methods

Fifty unknown dry scapulae from the department
of anatomy (Mahatma Gandhi Medical College,
Sitapura, Jaipur, Rajasthan, India) constituted the
materials for the present study. Out of 50 scapulae,
25 were of right side and 25 were of left side. Shapes
of glenoid cavity, like oval shaped, inverted coma
shaped, and pear shaped were observed with the help
of vernier calliper, measurements of width and height
of glenoid cavity were measured. Then Maximum,
Minimum of height and width of the glenoid cavity
were calculated. The mean glenoid height and the
mean glenoid width were calculated. All the results of
above findings were tabulated in table which is given
below under results.

Results and discussion

The morphological and morphometric study of
glenoid cavity in 50 unknown dry Scapula (25 right
and 25 left) is given in Table 1.
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Fig 1. Height of glenoid cavity

Fig 2. Width of glenoid cavity

The mean glenoid width was 20.77 mm. The
maximum glenoid width was 24.31 mm and minimum
glenoid width was 17.93 mm (Table 3).

Table 1
Shapes of Glenoid Cavity
Total
Shapes Right Side Left Side
N=50 %

Oval Shape 13 15 28 56 %
Inverted Comma 7 13 26 %
shape

Pear Shape 5 4 9 18 %

e In the present study oval shapes of glenoid
cavity was found in 56 %, Inverted comma shape was
in 26 % and oval shape was in 18 %.

e The most common shape was pear shape (56 %)
and least common shape was oval shape (18 %), Tablel.

The mean glenoid height was 35.52 mm. The
maximum glenoid height was 41.22 mm and minimum
glenoid height was 30.19 mm (Table 2).

Table 3
Glenoid Width
Parameter | Right Side (mm) | Left Side (mm) | Total (N=50)
Mean 21.09 20.46 20.77
Maximum 24.31 2412 24.31
Minimum 17.93 18.12 17.93

Table 2
Glenoid Height
Parameter | Right Side (mm) | Left Side (mm) | Total (N=50)
Mean 35.85 35.20 35.52
Maximum 41.22 38.72 41.22
Minimum 30.19 31.12 30.19
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Andreas Prescher and Thomas Klumpen (1996)
conducted a study on 236 scapulae between 1985—
1996 at Anatomical Institute of the Rheinisch—west-
fallischen Technischen Hochschule (RWTH) in Aachen,
Germany [18]. Out of them 118 were belonging to male
and 118 were also belonging to females. The scapulae
were from Germany. The study showed presence of
notches in 55 % (129) scapulae having pear shaped
glenoid cavity. In 45 % of scapulae (107), notch was
absent in glenoid cavity. They were oval in outline.
Out of 107 scapulae, 57 scapulae were belonging to
females (53 %) and 50 scapulae were belonging to
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males (47 %). This sexual difference was not significant.
41 pairs showed asymmetrical glenoid cavities. There
were clear differences between sexes, (27) 66 % were
in females while in males only 14 (34 %).

Manisha and colleagues (2019) conducted a study
on 100 unpaired dry human scapulae regarding their
morphometry and morphological study. Out of them 50
scapulae were belonging to right side and 50 on the left
side. The materials were from department of anatomy
SRM Medical College and Research Center, Potheri,
Tamilnadu. The transverse diameter, in upper segment,
transeverse diameter in lower segment of the glenoid
cavity and their shapes were studied measured and
documented. Their study showed both inverted coma
shaped and pear shaped were than on the left side while
incidence of oval shaped on the left side was more than

on the right side. The SI diameter of glenoid cavity on
the right side was more than on the left side. This was
statistically significant. The antero posterior diameter
of glenoid cavity on the right side was greater than left
but statistically insignificant [19].

Pranoti and colleagues (2016) carried out a study
on 53 unknown dry unpaired dry scapulae of unknown
sex at Sikkim’s Manipal Gangtok institute of Medical
Sciences. Out of 53 scapulae, 23 were belonging to
right side and 32 were belonging to the left side. Their
study showed 34.12 mm+3.16 mm of mean superior —
inferior diameter, the mean anterior posterior diameter
was 23.28+2.99 mm and Anterior posterior diameter
18.04 mm+ 2.57 mm. The mean surface area of glenoid
cavity was 5.56 mm+ 1.3 mm [20].

Table 4
Incidences of various authors on different shapes of glenoid cavity

No Authors Specimen numbers Pear(i/gaped Oval ashaped (%) Invert?;:)coma

1 Rajput et al (2013) 'E:‘S' 22 j 12 f §§ f

2 Mamatha et al (2011) 3190%1 32 :2 gg ZZ gg Z:

3 | Kavitha etal (2013) RI__:I6[)74 gg f gg f ﬂ f

4 Neetha et al (2015) FE?? gg :2 212 Z: %g :;:

5 Parnoti Sinha et al (2016) E_g; 4213 :2 ?g ZZ 82 Z:

Present study done on 50 unknown dry human
scapulae (25 right and 25 left) at Mahatma Gandhi
Medical College, Sitapura, Jaipur, of Rajasthan. This
study showed three types of shapes of glenoid cavity,
they were 56 % pear shaped glenoid cavity, 26 %
Inverted comma shape and 18 % oval shaped.

Andreas Prescher and Thomas Klumpen (1996)
conducted a study on 236 scapulae between 1985—
1996 notch was observed in 129 scapulae (55 %) and
there were pear shaped glenoid cavity [16]. However,
notch was absent in 107 (45 %) scapulae, in these
shapes of glenoid cavity were oval. There was no

LARGE JOINTS ANATOMY AND PATHOLOGY

sex difference in the incidences of notches. In Raaj
M S and colleagues (2019) studied, pear shaped and
inverted comma shaped incidences were more on
the right side than on the left side [17]. In Pranoti
Sinha and colleagues studies (2016), 32 scapulae were
examined on the left side and 21 on the right side [18].
Their study showed 22 (41.5 %) pear shaped, oval
shaped in 7 (13.20 %) and 3 (5.66 %) were comma
shaped on the left side and on the right side 21 glenoid
cavities were examined, incidences were pear shaped
in 12 (22.64 %), 4 (7.54 %) were oval, and 5 (9.43 %)
were comma shaped.
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In the present study pear shaped glenoid cavity
was found in 56 %, Inverted comma shape was 26 %
and oval shape was 18 %. The most common shape
was pear shaped (56 %) and least common shape was
oval shape (18 %) as seen in Table 1. Our studies are
almost similar to Parnoti Sinha and colleagues studies
(2016) [20]. These differences may be due to numerical
or population difference.

Regarding the dimension of the glenoid cavity: in
Pranoti and colleagues studies, mean superior-inferior
diameter was 34.12+ 3.16 mm, the mean anterior
posterior diameters of — 1, and — 2 were 23.28 mm
and 18.04 mm respectively. Glenoid cavity mean surface
was 5.56+ 1.3 mm [20].

Present study showed the mean glenoid height was
35.52 mm. The maximum glenoid height was 41.22
mm and minimum glenoid height was 30.19 mm. as
shown in Table 2.The mean glenoid cavity width was
20.77 mm. The maximum glenoid width was 24.31
mm and minimum glenoid width was 17.93 mm as
shown in Table 3.

Conclusion

This study is of paramount surgical importance,
especially in total hip replacement and arthroplasty.
It is important to know the variations of dimension of
the glenoid cavity in the pathological conditions like
osseous Bankart lesions and ostochondral defects. The
study is also important for replacement surgery to fit
artificial components.

This study will be of great help in replacement
procedures and in disease conditions of glenoid cavity.
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MopdomeTpuueckoe uccnepgoBaHme CycTaBHOM BraguHbl
NIONaTKu yenoBekKa

I1. CuncuHBap’ > M.4Yapna? ', A. Mumpad —, JI.K. IIlapma*

! CToMaTo/Iornueckuii Konnemk 1 6onsana Morura, 2. Kxed, wmam Maxapawmpa, MHOus
21IIkosia MeJIUIIMHCKOM HayKW U McciefoBanuid Andanax, e. JJxaydxc, wmam Xapusiva, MTHOus
3K. . MeguuyHcKuid Koyutex U 6onbHULEA, 2. Mamxypa, wmam Ymmap-IIpadew, UHous
“TocypapcTBeHHBIN MeTULIMHCKUN KoJutepK aokropa SliBanTta Cunrxa [lapmapa, e. HaxaH, wmam Xumauan-IlIpadew, MUHdus
*Pankajsinsinwar1994@gmail.com

AnHoTanmsA. AkmyaibHocmb. JlonaTka — offHa U3 KOCTel, MPUHUMAIOIMX yyacTHe B 00pa30BaHUM IJIEYeBOTO CyCTaBa
Y UMeroLjasi BapuabenbHy0 Mopdonoruto. ITo c1abblii CyCTaB, Tak KakK CyCTaBHasl BIIaJJ1HAa UMeeT NepeMeHHbIN AuaMeTp
TI0 BEPTHUKAJM U TIoTniepeuyHoMy auametpy. CriefloBaTeslbHO, CyCTaBHasl BIaZiiHa Hernmy0OoKast ¥ PUBOJUT K UaCThIM BbIBUXaM
TIeYeBOro cycTaea. L{esib HacTOSILero UCc/eJOBaHKsT COCTOsIA B TOM, UTOOBI y3HATh pa3Mepbl CyCTaBHOM BIa/[UHBI, TaKHe Kak
BepPTUKaJ/IbHBIM [UaMeTp U TOPU30HTaAbHBIN MaMeTp, U UX BapUalliy B NpoleHTax. Mamepuanbl u memoobl. MaTepuanom
J71s HACTOSILLIETO MCC/IeIoBaHUs TIOCTY>XKUIM 50 HeM3BeCTHBIX CYyXMX JIOTIaTOK YesioBeKa ¢ Kadeapsl aHaToMuu (MeJuIMHCKAN
Kosie/k Maxatmel ['anauy, r. Curanypa, [Ixaiinyp, Pampkactxan, Haus). Kakaas onarka nucciefjoBaHa Ha HalMuue CycTaB-
HOU BHauHbL. VI3Mepsiii BepTUKAJIbHBIN JUaMeTp U TOPHU30HTa/IbHBIN JUaMeTp OT KaK/0M BhIllleNlepeurc/ieHHON JI0NaTKy.
VccnenoBanu gBauaTh MsTh MPaBOCTOPOHHUX M [IBA/ILATh IT5ITh JIEBOCTOPOHHUX JionaToK. Habmropanvck pasnuuHble GopMbI
cycTaBHOM BriaguHbl. ©@OpMbI ObLTH B (hOPMe IPYILH, TIePEBEPHYTOMH 3arisiTON U 0Ba/IbHON (OpMBL. Pe3yabmambl u obcyxicoeHue.
B HacTosiieM rccie[oBaH|Y TVIeHOW/IHAS TI0JIOCTh B hopMe rpyliy Obiia obHapykeHa B 56 %, (hopma repeBepHyTOH 3ansiToi
6b11a 0OHapy>KeHa B 26 % 1 oBanbHas hopMa Habmoganace B 18 %. Hanbosee pacripoctpaHeHHOM Gopmoti 6bu1a rpyia (56 %),
a HauMeHee PaclpoCTPaHeHHOU dopMoi OblTa oBanbHas hopMa (18 %). CpeaHss BbICOTA IJIEHOW/A COCTaBuaa 35,52 MM.
MakcrMmarsnbHasi BbICOTa IVIeHOW/la cocTassiiaa 41,22 MM, a MUHHMMasbHasi BeicOTa ieHouaa coctasysiia 30,19 mm. CpegHsis
LIMpHHA rneHouza cocraBuia 20,77 mM. MakcriMabHas [MPUHA IJIeHoW1a coctaBuia 24,31 MM, a MUHMMAJIbHas LIMPHUHA
rneHouzia — 17,93 MM. Bbi8odb!. ViccieoBaHye TIOKa3ano, YTO CyCTaBHbIE B JUHBI UMEIOT Pa3HOOOpa3Hyt0 MOPGOIOTHIO.
OTta pa3Hoobpa3Hasi Mopdosorys OyzieT oueHb roJie3Ha MPY Pa3NuYHbIX KITUHWYeCKUX U XUPYPruuecKuX MpoLeypax, TakKux
Kak 3aMeHa Ta300e/IpeHHOr0 CyCTaBa U 3a/IHss1 [JIEHOWIHAs OCTeOTOMUSI.

KnroueBble c/10Ba: 10710CTh CyCTaBa, MOPQOMETPHS, IIPOTE3, UCKYCCTBEHHbIe KOMITOHEHTBI, BEICOTA CYCTaBa, [IIMPHHA CyCTaBa

Nudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHELIHEro (MHAHCHPOBAHUS.

Bxknap aBropoB. CuHcuHBap [1. — KOHIIeMNIus UCC/ie[joBaHys1, HallMcaHue TeKCTa, coop faHHbIX; Yaena [I. — aHanu3 nosy-
YeHHBIX JaHHBIX, 3aMUCh TIOMYyUeHHBIX JaHHBIX; Muripa A.B. — aHa/iu3 MoyyeHHbBIX JaHHBIX, 3aMTUCh TIOTyYeHHBIX JAHHBIX;
[ITapma [I.K. — aHa/mM3 NO/y4YeHHBIX JaHHBIX, HaMMCcaHye TeKCTa. Kaxk/plii aBTOp BHEC JIMUHBIHN BKJIa/| B pa3paboTKy KOHLIENLUH

nuccieoBaHua U MOArOTOBKY PYKOITHMCH. Bce dBTOPKI ITPOUNTAIN U O,Z[O6PI/IIII/I OKOHUaTeTbHBIN BadpPHUAHT PYKOIIMCH.

BnarogapHocTh. VickpeHHsist 671aroZlapHOCTb JUPEKTOPY, a TaKxe rpodeccopy MeaUIMHCKOTO KOJTeayka v 60/IbHULbI MaxaTMel
Tangu ([xadinyp, Pamkcaran, VIHAWS) 3a IpeJoCTaB/IeHHYIO BO3MOKHOCTh M3yUeHUs JIOTAToK.

HNHdpopMupoBaHHoe coriacue Ha My0TUKALMI0 — He TIPUMEHUMO.

HNudopmanys o KOHQIUKTe HHTEPeCoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

ITocrynuna 11.10.2021. ITpunsta 06.12.2021.
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AnHoTausa. AKmyaisHocmb. B TiocneiHee BpeMst 60/IbILOe BHUMAaHUe ye/sieTcsl U3y4eHHI0 POU Pa3HooOpasHbIX (akTopos
pHCKa B TIaTOreHe3e rpbhKeo0pa30BaHus 10 CPeJMHHOM TMHUH KUBOTa. OCTaeTcsi Mason3y4eHHbIM BOMPOC MX B3aUMOCBSI3U
C JpyTUM He MeHee Ba)KHBIM ITPeIUKTOPOM r'epHUOTeHe3a — HeZ,0CTaTOYHOCThI0 COeIMHUTEeNBbHOM TKaHu. Llenbio Hacmosuye2o
uccned08aHus SIBISIETCS U3yUeHHe BRIPaKeHHOCTH COeMHUTE/TbHOTKAHHOM JVCTIa3ud U 0COOeHHOCTeH ee B3aUMO/eHCTBUS
¢ ipyrumMu ¢akTopamMH prCKa IpY Pa3/IMuHbIX BapHaHTaxX repHUOTpaHChOpMaLi CpeiMHHOM JIMHUN XKUBOTa. Mamepuanbl
u Memoosbl. B rpymy obcnesoBaHHBIX Ob1T0 BKIFOUeHO 150 (89,2 %) mauyeHTOB C MOC/IeonepaldoHHBIMU CpeIMHHBIMU
rpeDKaMu pa3Hbix pasmepoB # 18 (10,8 %) mawueHTa C epBUUHBIMU TPbDKamMu Oesoit muHuM xuBota. B 12 (8 %) ciayyasx
KOHCTaTUPOBaHbI PeL{iJVBbI [10C/Ie0NepalliOHHBIX IPhDKEBBIX BbIsTunBaHuil. B 12 (10,5 %) ciiydasix KOHCTaTHPOBaHb! PeLU/VBbI
M0C/Ie0NepallMOHHBIX TPBDKEBBIX BBINMSUMBAHUH. ['pymina obciemoBaHHbIX BKItouana 109 (64,8 %) sxeHwuH 1 59 (35,2 %)
My>kurH. DaKTophl pUcKa CpeJMHHOIO TepHHOreHe3a OLIeHWBAIOCh B IIPOTHBOIIO/IOKHOM 3HaUeHHNH OTHOCHUTENBHO BHIPAXKEHHOCTH
TIaTOJIOTUY COeJUHUTENIbHOW TKaHHU. Pe3yabmambt u 06cysicoeHue. YCTaHOBIEHO, UTO Beyllasi POJib B TePHUOTPaHChopMaLiu
CPeAVHHOW JIMHWY >KMBOTA NIPHHA/I/IEKUT HarHOEHUIO 110C/Ie0TePaLMOHHBIX CPeIMHHBIX PaH, Pe/arnapoTOMUsIM U TsDKesIon
¢$u3nueckoli Harpy3Ke C posieBoi ux 3GQeKTUBHOCTEIO Ha YPOoBHe 66,6, 56,2 1 54,5 % coorBeTcTBeHHO. Hanbonee HU3KUI
YPOBeHb JMCIUIa3UM COeAVHUTEILHON TKaHU OTMeUeH B IPyINax, r7ie ¢pakTopaMu prcKa CpeJHHOIO repHHOTreHe3a SB/ISUIICh
BO3pacCT NalMeHTOB, TIPUCYTCTBYE PeJlarlapOTOMUIA B aHaMHe3e U TsDKeIoH (u3ndeckoil Harpy3ky. TosbKo B rpyTire HabmoaeHus,
T7le IPeJMKTOPOM BBICTYIIaia GepeMeHHOCTh 1 POJbI B aHaMHe3e O0/IbHbIe IPhKaMH 0eJloi TMHUM KHUBOTA 00/1a/ja/ii MeHbIIel
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TSDKECTBIO HeJJOCTaTOUHOCTH COeJMHUTEIbHOM TKaH! Ha 27,9 % M0 CpaBHEHMIO C Mal[ieHTaMH C [T0C/Ie0repalMOHHBIMU Cpe-
UHHBIMU TPbDKaMH. Y O0/bHBIX C PeLUANBAMY IPhDK 110 CPeJUHHOM JIMHUN KMBOTA NP BCeX (HaKTOpPax PHUCKA BHIPAKEHHOCTh
COeJIMHUTETLHOTKAHHOW JJUCTI/Ia3|Y BCErJa JOCTUraja MaKCUMaJTbHBIX 6asiyioB. Bbigoobt. IIpH t0b0M MpeAuKTOpe rpeikeobpa-
30BAHUSA WK TIPH UX COYETAHHOM BJIUSIHUHU BBIPAXKEHHOCTh COeIUHUTE/TbHOTKAaHHOM JMCIUIa3UK BCEra 0CTaBalach TSHKEIOH,
UTO TMOATBEPXKAAET OJJHY U3 BeAYIMX PO/ie COeAUHUTeIbHOTKAHHOM MaTo/Ioruy B (GOPMUPOBAHUU CPEIUHHBIX IPhDK )KUBOTA.

KiroueBble c/10Ba: Cpe/iHHAs MOC/Ie0repaljioOHHast IPbKa, TphhKa 0e/10ii TMHUY KUBOTA, COeJUHUTE/TbHOTKAHHAS
[IucIiIasust, hakKTophl pUCKa
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Cofactorial herniotransformation peculiarities of midline abdomen

Radu I. Railianu?! g’ Alexander A. Botezatu' ",

Vladislav V. Zvyagintsev’ ', Olesea B. Grosul-Railianu?

!Shevchenko State University of Pridnestrovie, Tiraspol, Moldova
2Republican Clinical Hospital, Tiraspol, Moldova
*railianu.radu@yandex.com

Abstract. Relevance. Recently, much attention has been paid to the study of the role of various risk factors in the pathogenesis
of herniation along the midline of the abdomen. The question of their interrelation with another equally important predictor of
herniogenesis — connective tissue insufficiency remains understudied. The aim of the present study is to investigate the severity
of connective tissue dysplasia and peculiarities of its interaction with other risk factors in different variants of midline abdominal
herniotransformation. Materials and Methods. The examined group included 150 (89.2%) patients with postoperative median
hernias of various sizes and 18 (10.8%) patients with primary hernias of the white line of the abdomen. In 12 (8%) cases, relapses
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of postoperative hernial protrusions were noted. In 12 (10.5 %) cases, relapses of postoperative hernial protrusions were noted.
The surveyed group included 109 (64.8 %) women and 59 (35.2 %) men. Risk factors for median herniogenesis were evaluated
in the opposite sense relative to the severity of connective tissue pathology. Results and Discussion. We evaluated the risk factors
of median herniogenesis in the opposite value and direction with regard to the severity of connective tissue pathology in the
observation groups. It was found out that the leading role in herniotransformation of the medial abdominal line belongs to the
suppuration of postoperative medial wounds, relaparotomy and heavy physical load with the role efficiency of 66.6 %, 56.2 %
and 54.5 % respectively. The lowest level of connective tissue dysplasia was observed in the groups where the risk factors of
median herniogenesis were the age of patients, the presence of relaparotomy in the history and heavy physical activity. Only
in the observation group, where pregnancy and childbirth in the anamnesis were the predictors, the patients with white line
hernias had less severe connective tissue insufficiency by 27,9 % in comparison with the patients with postoperative median
hernias. In patients with recurrent midline hernias in all risk factors, the severity of connective tissue dysplasia always reached
the maximum score. Conclusion. At any predictor of hernia formation or their combined effect, the severity of connective tissue
dysplasia always remained severe, which confirms one of the leading roles of connective tissue pathology in the formation of
medial abdominal hernias.
Key words: median postoperative hernia, white line abdominal hernia, connective tissue dysplasia, risk factors
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BeepeHue
[epHroTpaHchopMaLvsi CpeAMHHOM TMHKU XKUBOTA

JlaB/ieHus1 Ha (pOoHe TsrKesou (pr3nUeCcKol HarpysKu,
TIPU XPOHUUECKOM Kallljie ¥ 3ariopHoM cTysie [8—10];

B OOJBIIIMHCTBE C/TyuaeB HACTyIaeT MOC/e XUpyp-
ruyeckux BMmelatenbcTB [1—3]. Ho yuuThiBasi TOT
(hakT, UTO CpeuHHBIE TPBIKK (DOPMUPYIOTCS TOJIBKO
y 26—50 % maiueHToB, TiepeHeCIIMX JIarapoToMHULo [4],
a Gemast TMHYS W3—3a 0COOEHHOCTH CBOEr0 CTPOEHMUS
SIBJISIETCS B TOM UYMCJIe MeCTOM BbIXOZla ITIepBUYHBIX
IpbDK [5—7], He0OX0IMMO TIpU3HATh yUyacTHe B Cpe-
[JVHHOM TrepHHOreHe3e PYTrUX He MeHee BaKHbIX
TMpPeJUKTOPOB IpbbkeoOpa3zoBaHust. Cpeii OCHOBHBIX
(axTopoB opMHUpOBaHMS IPEDK MepejHeld OPIOITHOM
CTeHKU BbI/[e/ISIIOT TIOBBIIIeHHe BHYTPUOPIOLIHOTO

SURGERY. ANDROLOGY

VHGbEKIIMOHHBIE 0C/IOKHEHUS B TI0C/Ie0TIepal[MOHHOMN
pane [4, 11—13]; oxxupenue [14, 15]; nereHepaTvBHbIe
W3MeHeHUsI TKaHel IPY MHOTOKPATHBIX JIalTapOTOMMUSIX;
BO3PACTHY0 aTpO(HIO TiepeiHel OPIOIIHON CTeHKU;
110J1; 6epeMeHHOCTh M POZibl B aHaMHe3e [16, 17].

B nocnenHve aecaTyuneTys akTyaabHbIM CTaslo U3-
yueHUe POy COeJMHUTETbHOTKAaHHOU /TUCTI/Ia3UM B T1a-
TOreHe3e U JIeUeHUU HapyKHbBIX OPIOIIHBIX TPbDK [4].
OcobeHHOCTH HeOKOJI/IareHe3a B CPeAMHHOM IT0C/IeorIe-
paIL[MOHHOM pyOIie MPY reHepaMi30BaHHOM T1aTOIOTHH
COeJUHUTE/IbHOM TKaH! CO3Jat0T MPEeATIOChUTKH K (PyHK-
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LIMOHAJ/IbHBIM PaCCTPONCTBAM CYXOXKUTbHO—MBIILIEUHOTO
KapKaca Tepe/iHeli OpIOIIHOM CTEeHKH 1 CHIYKEHHUIO ero
COTIPOTUB/ISIEMOCTH K BHYTPUOPIOIIIHOMY ZIaB/IEHUIO
Y, KaK C/Ie/ICTBHe, CTIOCOOCTBYIOT rphbkeoOpa3oBa-
Huto [18—20]. B nipucyTcTBUM MHOXeCTBa TaKUX
(hakTOpOB pUCKa 0CTaeTCsi MaJ0U3yUeHHbIM BOIIPOC
WX DAH)XUPOBAHUS U YTOUHEHHS B CBSI3U C 3TUM POJIU
caMoW JUCIIa3uM COeIUHUTETbHOM TKaHU B T€PHUO-
TpaHCc(opMaLy CPeAUHHOMN JIMHUY YKUBOTA.

IMens ucciepoBanus. 3yunTh BbIpakeHHOCTh
COeJUHUTE/TbHOTKAHHOM UCIIIa3uM U 0COOEHHOCTU
ee B3aMMO/IeMCTBUA C IPYTMMH (paKTOpamMu pUCKa
TIpY Pa3/IMYHBIX BapMaHTaX repHUOTpaHCchOopMalLiuu
CpeIMHHOM JTMHUM >KUBOTA.

MaTepMan bl U M€TOA bl

B nepuog ¢ 2019 no 2021 rr. o6cniegoano 168
TNaleHToB, (OPMHUPOBaHKe IPbDKEBbIX BbITISTUMBAHUI
y KOTOPBIX OBIJIO CBSI3aHO C TIEPBUYHBIM WJIH TIOCTIE0-
TrepaljioHHbIM pa3pylieHreM 0esoi JTUHUM KUBOTA.
s BeIsICHEHUsI 0COOEHHOCTel B3aUMOOTHOIIIEHUSI
(hakTOpOB pUCKa CPeAWHHOI0 repHUOreHe3a B IPYIIY
o6csieoBaHHBIX Ob110 BKIHOYeHO 150 (89,2 %) marm-
€HTOB C TI0C/Ie0NepalliOHHBIMU CPeAMHHBIMU FPbDKaMy
pa3Hbix pa3mepoB U 18 (10,8 %) maiyeHTa C mepBUYHBI-
MU I'PbDKaMH Oes1oi TMHUH )KKBoTa. B 12 (8 %) ciyuasx
KOHCTaTHPOBaHbI PEL[UAUBHI M10C/Ie0NepalOHHbIX
I'PbDKEBBIX BBIMSTUMBaHUMN. ['pyrina obcie0BaHHBIX
BKrouasia 109 (64,8 %) >kenirun u 59 (35,2 %) Myx-
yyH. Bce mareHTs! BbIpa3uau J00poBoibHOe HH(Op-
MHPOBAaHHOE COTJIacHhe Ha y4yacTHhe B UCC/Ie[OBaHUH
cornacHo XenbCUHKCKOM feknapaiyy BcemupHoi
MeauHCKoM accorrariuu (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013) u 06paboTKy mep-
COHAJ/IbHBIX JJaHHBIX.

Bce o6ciiemoBaHHbIe ObLTH pa3zesneHbl Ha TPYII-
Tbl, B KOTOPBIX MaljUeHThl yKa3blBa/lu NIPUCYTCTBUE
TOJTBKO OZJHOTO M3 TIepeurCIeHHbIX ()aKTOPOB PHUCKa:
22 (13,1 %) mauueHTa OTMeTHIX (akTop (hr3UUeCcKoi
Harpy3Ku Kak OCHOBHYIO NTPUUYUHY (POPMUPOBAHUS
I'PBDKEBOTO BBIMISTYMBAHUS 110 CPeJUHHOM JINHUM »KU-
BoTa; 15 (9 %) — cunrtanu, yTo TpEKe0Opa30BaHUIO

160

criocobCcTBOBa/IO HarHOEHKe CPeJMHHOM MoC/ieorepary-
OHHOU paHbl; y 25 (14,9 %) — B KaueCTBe MpeANKTOpPa
repHHOreHe3a MOXKHO ObI/IO BBISIBUTD TOJIBKO OKUPEHHE;
16 (9,5 %) — nosiBNeHre rPbDKY CBSA3bIBAIN C TIOBTOP-
HBIMH OTIepaLisiMH B 00/1aCTH CpeJUHHOTO TI0C/Ieore-
parrioHHoro py6ria; 33 (19,6 %) — yTBep)Kganu, uTo
IpbDKa MOSIBUIIACH [TOC/IE CU/IBHBIX KalllJIeBbIX TOTYKOB
Ha (hoHe /IeTOYHBLIX OC/IOKHEHHI B PaHHEM TI0C/Ieorepa-
1IMOHHOM Tiepuofie; v 21 (12,5 %) — B KauecTBe ¢akTopa
pPHCKa MOYKHO OBIJIO OTIpeZiesTUTh TOJIBKO CTapyeCcKuit
Bo3pacT; y 19 (11,3 %) >XeHIIMH rpbbKeoOpa30BaHUIO
MOTYIO CTI0COOCTBOBATD JIUIIIL TIPUCYTCTBHE POJIOB B aHa-
MHe3e TpU YCJI0BUU UCKIIIOUeHUs IpYruX (pakTopoB
pucka. B 17 (10,1 %) ciyuasix CpeiMHHBIN repHAOTeHe3
OTIpe/ie/TUIIO0 COUueTaHre HeCKO/IbKKX (haKTOpOB PUCKa.
OrieHKa BBIPaXKEHHOCTU COeIMHUTETbHOTKAaHHOH
[MCIIIa3UY [IPOBOJWIACh HA OCHOBaHUM OCMOTpA I'Pbl-
JKEHOCHTeJIel C BbISICHEHHEM Urc/ia U 0COOeHHOCTeH Co-
Iy TCTBYHOLL[eM NIaTOI0TMK COIVIACHO JUArHOCTHYe CKUM
cxemam T.W. Kagypunoii [21]. Ponb nepeurcieHHBIX
NpeJUKTOPOB IPbkKeoOpa30oBaHMsl B TepHUOTPaHC(HOp-
MaLMU CPpeJUHHOM JIMHUY KUBOTa KOHKPETU3HUPOBasiaCh
T10 BbIpa)KEHHOCTH COeIMHUTe/IbHOTKAaHHOM JIUCTLIa-
3uM B rpynmnax. [Ipy 5ToM HU3KUI1 YPOBEHb TSDKECTH
HeJl0CTaTOYHOCTH COeJUHUTEIbHOM TKaHU Cpeiu
TalMeHTOoB C TpeobalaHreM Kakoro-i1u0o (akropa
pYCKa MoKa3sbIBaJl, UTO ero repHUOTPaHC(hOpMUpYHOLLast
POJIb BeMKA, 1 OH Jiayke 0€3 TIaToIOTUK COeINHUTETb-
HOTKaHHBIX 00pa30BaHU repeiHeli OPIOITHOM CTeHKH
CaMOCTOSITE/TLHO CII0COOeH MPUBECTU K (JOPMUPOBAHHIO
TPBDKU. V1 HA060pOT, ueM BhIlIIe BEIPAKEHHOCTh [JUC-
IJ1a3uM COeMHUTE/IbHOW TKaHU, TEM MeHbIIIe /107151
YUUTBIBAEMOTO [IPeIMKTOPA B CPeJIMHHOM I'epHUOTeHese.
PaccuuThiBanack cTaTUCTUYECKas CBSI3b M3ydaeMbIX
(axTOpOB pHCcKa C 6anmaMu CcoeJUHUTETEHOTKAHHON
HEeZI0CTaTOYHOCTH 10 3HaueHuto Kputepusi duiepa.

Pe3ynbraTtbl M 06CyXAeHMe

['pymia obcrie10BaHHBIX ¢ (hH3MUeCKOW Harpy3Koit
B aHaMHe3e BK/touana 22 (13,1 %) naiuenra. [Ipuyem
B 14 (63,6 %) ciyyasix cpeau 00C/ieI0BaHHBIX ObLN BbI-
sIBJIeHbI 110C/Ie0TiepaliiOHHbIe CpeIMHHbIE TPbIKH, a B 8
(36,4 %) — rpepKU Oesioli TUHUY KUBOTa. Hammume
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T0C/Ie0NepaLlMOHHOTO CPeJUHHOTO TPhKEBOTO BBITTSTUM-
BaHUS B JAHHOM TPyIIe COMPOBOX/Ia/I0Ch HEZI0CTaTOu-
HOCTBIO COeJUHUTETbHOUW TKaHU Ha ypoBHe 42,11 0,24,
a TpeDKU Oesoit muHUK kuBota — 41,5+0,67 6anios.
PeuviBrpoBaHue TocieonepalMioOHHbIX CPeJUHHBIX
TPbDK, BbIsiBIIeHHOE B 3 (13,6 %) ciiyuasix, XapakTepu-
30BaJ/IOCh MOBBILLIEHWEM YPOBHS BU3yabHOM OLIEHKU
mMopdem aucdubpuinoreHesa ao 53,6+0,75 6annos. Ta-
KM 00pa3oM, (hakTop TsHKeCTH hU3MUeCKOM Harpy3Ku
oKa3asicst 6os1ee 3HaUMM 1151 TIAITMEHTOB C TIePBUYHBIMHU
rpbDKamMu Oesiol JIMHUU >KUBOTA, a PeLiuIUBUPOBa-
HUIO TPBDKEBBIX Jle(heKTOB CriocoOCTBOBas Harboiiee
BBICOKHWU YPOBEHb HEZOCTaTOUHOCTHA COeAUHUTE b~
HOM TKaHU. CUMITTOMEBI I1aTOJIOTHH COeIUHUTEeTLHOM
TKaHU pacripeesisiuCb MeXAy KOCTHO—CYCTaBHOM,
KO>KHO—MBIIIIEUHOM 1 Ye/TFOCTHO—/TUI[eBOM CHCTeMaMH
opraHv3ma 00c/ieIoBaHHbIX B COOTHOIIeHn! 3 : 1,6 : 1.
BrisiB/ieHa 3aKOHOMEPHOCTD, CoriacHo Kotopoi 80 %
OO0/bHBIX, OTMEYAKIIUX (POPMUPOBAaHUE TPHDKEBOTO

BBLITISTYMBAHUS 110 CPeAMHHOMN JIMHUW YKUBOTA TIPU OfI-
HOKpaTHOW (pM3UUeCKOoi Harpyske, UMeJd TSDKeIyHo
BbIDa’)KEHHOCTD [IUCIIJIa3UU COeJUHUTeTbHOM TKaHH,
a 83,3 % maI[MeHTOB C JIeTKOUW U Cpe/Hel CTeleHbIo
TSDKeCTU COeIMHUTeTbHOTKaHHOM AWCTIIa3UM CUMTAaJTH,
YTO IPbDKeBbIe JieeKThI repefHeli OpIOIIHON CTeHKH
y HUX C()OPMUPOBA/IHCH B UTOT@ MHOTOKPaTHOTO BO3-
JlelicTBUA (pakTopa TSDKeNbIX (PU3NUYeCKUX Harpy3oK.
Pacuét kpurepusi Puiiiepa ornpeaenu Haluure CTaTu-
CTUYECKH 3HAUMMOMU CBSA3U C BLICOKOM ZI0CTOBEPHOCTBIO
MeXXJy pUCyTCTBHEM (pakTopa (hr3rdeckoil Harpy3Ku
Y BBIPOKEHHOCTBIO IUCTIIa3UHU COeIUHUTETbHOW TKaHU.
CnepnoBaresibHO, posieBast 3p(PeKTUBHOCTb (hrU31UeCKOM
Harpy3KH, peann3yroieiicss B 00JIbIel CTereHy Mmpu
MHOTOKPaTHOM TMOJHATUN TSDKECTH, MOTJIa OBITh OLje-
HeHa HaMH M0 Ha/IMYMIO NaLeHTOB B NEePBOM rpyIine
o0cieJoBaHMsI, He UMEIOIIUX TSDKEJTbIX TIPOSIBJIEHUH
[VCTINIa31MM COeIMHUTE/IbHOM TKaHU, YMCJ/I0 KOTOPBIX
cocraBwio 12 (54,5 %) rpepkeHocuTesnen (Tabm. 1).

Ta6nmnya 1
Oco6eHHOCTU B3aMMOCBA3M (hakTopa pU3MYecKon Harpy3KU C TAXKECTbIO COeAMHUTENIbBHOTKAHHOW AuUcnnasumn
Table 1
Physical activity relationship features with the severity of connective tissue dysplasia
Ipynnbl CpaBHeHus/ HeTtsxxenas dopma ACT/ Tsixxenas dopma ACT/ Bcero/
Groups comparisons Non-severe form CTD Heavy form CTD Total
O®H/SPhA 2 8 10
M®H/RPhA 10 2 12
Bcero/ Total 12 10 22
P =0,027

[pumeyanne/Note: OOH/SPhA — ogHokpaTHana dhurandeckas Harpyska/ single physical activity; MOH/RPhA — MHOrokpaTHas
buranyeckas Harpyska/ repeated physical activity; ACT/CTD — gucnnasus coeAMHUTENbHON TKaHn/ connective tissue dysplasia;

P — 3HaveHwe kpuTepust Guilepa/ value of the Fisher factor

HarHoeHue nocseonepalyoHHbIX paH, Kak MpU-
YUHY CpeIMHHOTIO M0C/Ie0nepaLioHHOrO repHUore-
He3a, oTMeTuM 15 (9 %) narueHToB, Cpeii KOTOPBIX
cpezHye 6aribl COeAUHUTETBHOTKAHHOM AMCIIIa3un
0Ka3a/10Ch BBILIE Pe3y/bTaTOB BU3yalbHOIO OCMOTPA
nepBoOU rpynmbel 00cienoBanus Ha 14,9 % (puc. 1).
[Tpu 2 (13,3 %) peLAUBHBIX MOC/Ie0NepalOHHbIX
IpbDKax TsHKeCTb AUCIIIa3UU COeUHUTE/IbHON TKaH!
Jocturia ypoBHs B 52,9 + 0,15 6aios. CreioBatesibHO,
pOJIb HAarHOEHKs1 B TepHUOTPaHC(opMaLiy CpeAYHHBIX
MOC/Ie0nepariiOHHbIX PaH OKa3aaach MeHee 3HaUMMOM,

SURGERY. ANDROLOGY

M03TOMY BbIPD&KEHHOCTb COeZIMHUTETbHOTKAHHOM He-
JI0OCTaTOYHOCTH y 00C/IeJ0BaHHBIX BTOPO TPYIIIIBI,
a c/je0BaTe/IbHO U JI0JIs1 ee y4acCTHsl [0 CPaBHEHUIO
C NaLeHTaMu NpeZbIAyILel IPyMIlbl B IPOLiecce rpbl-
»KeoOpa30BaHUsI YBeJINUN/IACh.
CoeaiHUTe/TbBHOTKAHHAs! HeZIOCTaTOYHOCTh pacripe-
JIeJTU/Iach MeXK/Ty KOKHO—MBIIIIEYHOM, KOCTHO—CYCTaBHOMN
Y CepeyHO—COCyAUCTON CUCTeMaMM B COOTHOLIe-
Hum 2,3 : 1,1 : 1. Pacuer F—xputepusi BoisiBII O0see
3HaYMMBbI YPOBEHb CTaTUCTUYECKOU CBA3U MeX/Y IpPU-
CYyTCTBMEM HarHOEHWUsI [0C/Ie0NepaliOHHbIX CPeAVHHBIX
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Puc. 1. bannbHasa BbIpa>XeHHOCTb COeAUHUTENTbHOTKAHHOMN
avcnnasmmy B rpynnax ¢ OgHUM
N HECKObKUMM (hakTopamMm pucka

PaH ¥ BBIPA>K€HHOCTBIO JHCIIdA3WH COEAHHHTEHBHOﬁ
TKaHW. [Tp1 3TOM KOHCTaTUPOBAHO, UTO CpPe/in OO/TbHBIX,
y KOTOPBIX HarHOeHHUe paH, Tpedyrolijee pa3Be/ieHre ee
KpaeB U CaHallWl0, HACTYTIMBIIIee B PAHHEM I10CJIeore-
paloHHOM niepuoze, B 90 % ciyyaeB BCTpeuaaucCh
HeTsKesTbie POPMbI COeMHUTETbHOTKAHHOM JIUCTIIa3UM.

3
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Fig. 1. Score expression of connective tissue dysplasia
in groups with one and more risk factors

B 80 % cityuaeB, Korzia oOpa3oBaHHe JTMTaTypHBIX ab-
cLieccoB B 00/1aCTH CPeAMHHOTO TI0C/Ie0TIeParjiOHHOTO
py0l1a, 3aKaHUMBArOLIIeeCst BCKPBITHEM 1 IPEHUPOBAHKEM,
MIPOUCXOJUIIO B OT/a/IeHHbIe CPOKU 110C/Ie OTlepaLiuu,
IPbDKEHOCUTeIsIM Oblyla CBOMCTBEHHA TsDKesiasi Heflo-
CTaTOYHOCTb COeMHUTETHHOMN TKaH| (Tab. 2).

Tabnuya 2

0Oco6eHHOCTU B3aUMOCBSA3U (haKTopa HarHOeHUs! NoC/IeonepaLMOHHbIX PaH C TAXKECTbIO COeAUHNTENIbHOTKAHHOM AUCNNasumn

Table 2

Features of the relationship of the factor of suppuration of postoperative wounds with the severity of connective tissue dysplasia

Ne Ipynnbl cpaBHeHUs/ Hetsbkenas popma ACT/ Tsxenas opma ACT/ Heavy Beero/ Total
Groups comparisons Non-severe form CTD form CTD

none s PMM/

1 ICPF in EPP 9 1 10
nmone s onny/

2 ICPF in RPP 1 4 5

3 Bcero/ Total 10 5 15

P=0,017

Mpumeyvarme/Note: NOTIP/ICPF — nHbeKLMOHHbIE OCNOXHEHMSA B MOCeonepaLmnoHHon paHe/infectious complications in the
postoperative wound; PMIM/EPP — paHHuin nocneonepaunoHHbIi nepuoa/early postoperative period; OMM/RPP — oTaaneHHbin
nocneonepauyoHHbIi nepuoa/remote postoperative period; CT/CTD — gucnnasusa COeANHUTENBHON TKaHW/connective tissue
dysplasia; P — 3HaueHue kpuTepust duiepa/ value of the Fisher factor

Takum ob6pa3om, Beayiast posib akTopa UHGEK-
L[UOHHBIX OCJIOKHEHU B CPeJUHHOM repHHUOTeHe3e
oTIpe/iesisiiaChk HAMU T10 UKCJIy MAaljieHTOB BTOPOU
TPYIIIbI, Y KOTOPBIX HarHOeHHe TI0C/IeonepaljioHHON
paHbl HACTYTIW/IO UMEHHO B paHHEM T0CJ/ieornepa-
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LIMOHHOM nepuoje, paBHoMy 10 (66,6 %) o6ce-
JOBaHHBIM.

O6cnenoBanue 25 (14,9 %) rpbbkeHOCUTETEH TT0-
3BOJIU/IO BLISIBUTH B KaUueCTBe MPeAUKTOPa CPeAUHHOTO
repHUOTeHe3a O)KUPEHUe TSHKeJION CTerNeHH TsKeCTH
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¢ (hopMUpOBaHKEM B HEKOTOPBIX CIyuasix KMPOBOTO
(hapTyka nepezHeli OPIOIITHON CTEHKH WJIA OTBHUCTIOTO
»wuBota. I[Tpu 3tom 23 (92 %) narueHTa 0bs1azamu mo-
C/1e0nepaLOHHBIMU CPeIMHHBIMU IPhKaMU U TOJIBKO
2 (8 %) u3 HUX — rpbDKaMu OeJIol JTMHUY TiepeHen
OpIOLIHOM CTeHKH. B TpeThbeil rpyrire ypoBeHb 3Ha-
YMMOCTH JUCIIIa3UM COeMHUTE/IbHOU TKaHU TOBBI-
CWJICS IO OTHOLLIEHUIO K TOKa3aTesIsiM [epBOM TPyMIbl
Ha 5,9 % (puc. 1). ®akTop U3/IUILIHeN MacChl Tesa

B OosIbLIIei CTereHr peas30Basl CBOe B/IUSHUE Ha Ipo-
L[eCC TI0C/Ie0TIePaL[MOHHOTO CPeJUHHOTO IPhhKeobpa-
30BaHMs, TaK Kak y OO/BbHBIX C TIOC/Ie0repaljuOHHBIMU
CpeIMHHBIMU I'PbDKaMH 10 CPABHEHUIO C MaLMeHTaMH,
VMEeOIIMMU TPhDKU Oesioit IMHUM >KUBOTA, TSKeCTh
MaTO/IOTUY COeIMHUTE/TbHOM TKaHU OKa3aslach HUKe
Ha 4,7 6asna. YpoBeHb 3HAUMMOCTH CTaTUCTUYECKOU
CBSI3U (PaKTOpa OXKUPEHHsI C COeIMHUTeTbHOTKAHHOMN
Jaucriasuedt moeeicuics go 0,011 (taba. 3).

Tabnuya 3
Oco6eHHOCTU B3aUMOCBA3U (haKTopa yBeNMYeHUs1 MacCbl TeNa C TAXKECTbIO COeAMHUTENbHOTKaHHO! Aucnnasum
Table 3
Features of the relationship of the factor of increase in body weight with the severity of connective tissue dysplasia
o Ipynnbl cpaBHeHus/ Hetsixxenas dopma OCT/ Tsixenas dopma ACT/ Heavy
Ne . Bcero/ Total
Groups comparisons Non-severe form CTD form CTD
1 OTCT/ SO 1 7 8
2 | UsMT/ EBW 12 5 17
3 | Bcero/Total 13 12 25

P=0,011

lpumeyarnme/Note: OTCT/SO — oxXunpeHne TSXeNon cTeneHmn TaxecTn/severe obesity; MU3MT/EBW — n36biTouHas Macca Tena/
excess body weight; ICT/CTD — ancnnasus coeAMHUTENbHON TKaHu/connective tissue dysplasia; P — 3HadeHne kpuTepus

®uwepa/value of the Fisher factor

CHUMOTOMBI N1aTOJIOTUM COeAUHUTETBHON TKaHU
ObLTH CBOMCTBEHHBI KO)KHO—MBIIIEUHOM, UeTFOCTHO—
JIALIeBOY U TIOI0BOM CHMCTeMaM OpraHu3Ma o6cie/joBaH-
HBIX B COOTHOLIeHMH 2,9 : 1 : 1. AHa/nu3 rppDKeHOCUTe-
Jieil TpeTbel rpynIbl 0Kasasl, UTo HeTsbkesas (popma
JVCTIIIa3UM COeAUHUTENIbHOM TKaHu B 92,3 % ciiydaeB
BCTpeuasach y MalydeHTOB C OTBUC/IBIM JKUBOTOM,
a TsKesible ee BU3yasbHble NPogBieHus —y 58,3 %
OOMBHBIX C O)KUPEeHHeM, HO 0e3 ab[oMHUHOIITO3a.

CrnepnoBarenbHO, IPUBOJSLLEE K PACTSKEHUIO
riepe{Hel OPIOIIHOM CTeHKY YBe/TMUeHHe MacChl Tesla
CaMOCTOSTE/THHO CTIOCODCTBOBA/IO 00pa30BaHUIO IPHDK
0 CpeJUHHOM JTMHUU XUBOTa y 13 (52 %) marueHToB
TpeThel rpyIbl 06CIeI0BaHUS.

3HaueHUe (paKTOpa MOBTOPHBIX OMEpPaTUBHBIX
BMeILIaTe/bCTB, YCYTYOISIOIUX COCTOSTHYE allOHeB-
POTUYECKUX TKaHel CPeMHHOM IMHUM XKUBOTA, UCCTIe-
JIOBAaHO Ha OCHOBaHUM ocMoTpa 16 (9,5 %) nauyeHToB,
Y KOTOPbIX CPeIMHHBIE [0C/Ie0NepaliOHHbIe TPbDKeBbIe

SURGERY. ANDROLOGY

BBIMSTUMBaHUSI 06Pa30BBIBAIMCH TIOC/IE OFHOKPATHBIX
VI MHOKeCTBEeHHbIX pesiariapotomuii. ITo cpaBHe-
HUIO C TIEPBOU TPYIION MALMeHTOB 3/ieCb OTMEUanoCh
yMeHbllleH’e BbIpa)KeHHOCTHU COeJMHUTeTbHOTKaH-
HoM aucriia3uu Ha 3,4 % (puc. 1). CnegoBare/ibHO,
repHUONpoAyLUpYoIias 3gpheKTUBHOCTh (haKTopa
peJiarapoTOMUi MPAaKTUYECKY He YCTyTasaa 3HaueHUI0
(akTopy TsKesol (pr3ryecKkoil Harpy3ku. PeljuiBeI
MOC/IeonepaloOHHbIX CPeJUHHBIX TPbK COTIPOBO-
)K/1a/IMCh BbICOKUM YPOBHEM COe/JUHUTEeIbHOTKaHHOMN
HEe/I0CTaTOYHOCTH, AOCTUTAroMM 52,770,29 6anios.
OtMmeueHa TeH/|eHLMs, COIVIAaCHO KOTOPOH B UeTBepTOH
rpyrire o0ce0BaHUs TsKeasi UCTIIa3usi Coeiu-
HUTeBHON TKaHU MTperMYIjeCTBeHHO Habsmoanach
cpenu 85,7 % maLeHTOB C OZHOU pesjlarapoTOMUen
B aHaMHe3e a HeTsbkesasi hopMa Hel0CTaTOUHOCTU
COeZIMHUTE/IbHOW TKaHU COMyTCTBOBana 77,7 % nauu-
eHTaM, Y KOTOPBIX B aHaMHe3e peJiarlapOTOMUU ObUTH
HeOJJHOKpaTHO (Tab. 4).
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Pacnpegenenuie heHOB coeIMHUTE/IbLHOTKAH-
HOW AUCIIa3UM MeXK/1y KOCTHO-CYCTaBHOM, KOXKHO-
MBILLIEUHOM U UeHOCTHO-/TULIEBOM CUCTEeMaMU COCTa-
BWIO 3: 1: 1, a ypoBeHb JJOCTOBEPHOCTH KPUTEPHUS
duiliepa CHU3WJ/ICS 110 CPaBHEHUIO C TIepBOU IPyMIoi

Ha 48,1 %. PoneBasi 3¢eKTUBHOCTh aKTOpa MOBTOP-
HbIX JIAIAPOTOMUI B TePHUOTPaHC(OpPMALIK CPeAVHHON
JIMHYY TIepeJHeH OpIOIIHON CTeHKU B UETBEPTOM IPyTIIie
obcnenoBanus coctaBua 9 (56,2 %) rpepkeHOCUTETEH.

Ta6nuya 4
Oco6eHHOCTU B3aMMOCBA3M (paKTopa penanapoTOMUUC TSXKECTbIO COeAVHNTENbHOTKaHHON Aucniasum
Table 4
Features of the relationship of the relaparotomy factor with the severity of connective tissue dysplasia
Ne Ipynnbl cpaBHeHus/ HeTsxenas dopma ACT/ Tskenas ¢opma OCT/ Bcero/ Total
Groups comparisons Non-severe form CTD Heavy form CTD
1 OpHa penanapotomus/ One relaparotomy 2 6 8
2 [Be v 6onee penanapotoMuu/ 7 1 8
Two or more relaparotomies
3 Bcero/Total 9 7 16
P=10,04

Mpumevarnme/Note: ACT/CTD — ancnnasuns coeanHUTeNbHOM TKaHn/ connective tissue dysplasia; P — sHaveHne kpuTepus

®uwepa/value of the Fisher factor

OpHUM U3 CaMbIX BBICOKHX I10Ka3aTesiell ypOBHS
HeJJOCTaTOYHOCTH COeJTUHUTETbHOM TKaHH U JJ0CTOBep-
HOCTBIO ee CTaTUCTUUeCKOM CBsI3U C (DakTOpOM pHrcKa
obmaganu 33 (19,6 %) nauyeHTa, KOTOpble B paHHEM
T10C/1e0TepaliOHHOM M1epuo/ie TiepeHec/Iy JieroyHble
3ab0s1eBaHMs1, COTIPOBOJK/IAIOILMECST CUTbHBIM KalllieM,
WM Ha MOMEHT OIrepaljiy y)ke UMe/ld aHaMHe3 pas-
JIUYHOM fierouHoi marosioruu. M3 aux B 30 (90,9 %)
C/ly4asix BbISIBUIM MOC/Ie0NepaljuoOHHbIe Cpe/IHHbIe
rpepku U 3 (9,1 %) — rpebkaMu 6eroit JIMHUY KUBOTA.
Cpey aLeHToB C 10C/eonepaliOHHbIMYA CPe/IUHHbI-
MU I'PbDKaMH BBIPa)KEHHOCTb COeJUHUTE/TbHOTKAaHHOM

JMCIUIa3UM YBeTWYMIach M0 CPABHEHUIO C OOIbHBIMU
niepBoi rpymrisl Ha 16,1 % (puc. 1), y 60/IbHBIX C TPBI-
yKamu Gesolt TuHUM XXuBoTa — 23,3 %. JJ0CTOBEPHOCTh
Kputepusl Puiiepa noseicUIack B 17 pa3. CUMITOMBI
COeJMHUTe/IbHOTKAHHOM HeJJ0CTaTOYHOCTH pacIipe/iesiv-
JINCh MeX/Ty KOCTHO—CYCTaBHOM, Cep/IeuHO—COCYAUCTOMN
1 OPOHXO0/IETOYHOM CCTeMaMH B COOTHOLIIeHHH 2: 2:
1. TIpu HeTsKenou hopMe coeUHUTETHLHOTKAHHOM
aucriasuu B 91,6 % ciyyaeB npeobiaziaiy rppbKeHO-
CUTEJH, Y KOTOPbIX OC/I0XKHEHUS CO CTOPOHBI JIETKHUX
Y Kallle/Ib BO3HUKJ/IYM B PaHHEM I10C/Ie0IepaljuOHHOM
nieprozie (tabm. 5).

Tabnuya 5

0Cc06eHHOCTN B3aUMOCBSA3U ¢aKTopa NIEroYHbIX OC/TIOXKHEHU C TAXKECTbIO COeAMHUTENbHOTKAHHON Aucria3um

Table 5

Features of the relationship of the factor of pulmonary complications with the severity of connective tissue dysplasia

Ne Ipynnbl cpaBHeHUs/ HeTsxxenas ¢popma ACT/ Tsxenasn ¢popma ACT/ Beero/ Total
Groups comparisons Non-severe form CTD Heavy form CTD
1 Ha MomeHT onepauuun npucytctsoBana J/ 1 13 7
Present at the time of the operation PP
9 JN ¢ kawnem BosHuknu B PN/ 1 8 14
PP with cough occurred in EPP
Bcero/Total 12 21 33
P =0,0016

[pumeyarnne/Note: NMN/PP — nerodnasn natonorusa/pulmonary pathology; PMM/EPP — paHHWi nocneonepaunoHHbli neproa/
early postoperative period; ZICT/CTD — agncnnasust coeAMHUTENbHOM TKaHu/connective tissue dysplasia; P — 3Ha4eHWe KpuTepus
®uwepa/value of the Fisher factor
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Tskenast AUcCIIa3usi COeMHUTEbHON TKaHU
XapakTepu30Basach NpeBajlpOBaHUEM MallUeHTOB
C A/IUTE/TbHBIM JIETOYHBIM aHaMHe30M 3a00/1eBaHus —
61,9 %. O 3HaUeHUH JIETOYHBIX OCJIOKHEHUI C CU/ILHBIM
Kalll/leM B Cpe/JMHHOM I'epHHOTreHe3e KOCBeHHO MOYKHO
OBL/IO CYZIUTB T10 YKC/TY TPEDKEHOCUTEeH C HeTSDKeIon
dbopMoii AucnIa3uM CoeJUHUTETbHOW TKaHHU, Mpej-
CTaBJ/ISIOIINX YaCTh 00C/IeJOBaHHBIX MSITOW TPYTIIbI
C JIETOYHBIMY OC/IO)KHEHUSIMU B paHHeM T0c/ieonepa-
LIMOHHOM T1epuo/ie, paBHYIO 12 (36,3 %) maijueHTam.

Posib Bo3pacTHOro (akropa B CpeJUHHOM rep-
HUOTEeHe3e MCC/aejoBaHa Ha OCHOBAaHUH OCMOTpa
21 (12,5 %) rpebkeHocuTens. B cpaBHeHUU ¢ TiepBoi
IPYIION yPOBEHb BbIPAXKEHHOCTH JUCIIAa3UU COe-
JUHUTE/IbHOU TKaHU B JJaHHOW IpyTIe yMeHbIIN/ICS
Ha 6,8 % (puc. 1). Bosbinee 3HaueHue GakTop BO3-
pacTHOM atpoduu repe/iHel OPIOIITHOM CTEHKHU OKa3al
Ha opmuposanue 20 (95,2 %) noc/eonepariMOHHbBIX

CpeIMHHBIX TPbDK, UeM Ha BO3HUKHOBeHUe 1 (4,8 %)
IPbDKU Oe/I0M JTMHUM )KUBOTA, TaK KakK BEIDA’)KEHHOCTD
COeIMHUTE/TbHOTKaHHOW [JUCI/Ia3Uy 0Ka3asiach BhIIIIe
BO BTOPOM Ciyy4ae Ha 27,6 %. TskeCTb He0OCTaTOYHO-
CTU COeJUHUTENIbHOM TKaHU cpeau 2 (9,5 %) nalueHToB
C peLUAUBHBIMY CPeJMHHBIMU M0C/Ie0TePaljuOHHBIMU
IPbDKaMH He CUJIbHO OT/TMYasach OT TaKOBOU B AIPYTUX
rpyrmax o0ciejoBaHusl, COCTaBUB B cpefHeM 53,1+0,12
6ass1oB. @eHbI BU3ya/bHOH OLIeHKH JuCHUbpuLIo-
reHesa pacrnpefenuinich MeXAy KOXKHO-MbILIEUHOMH,
KOCTHO-CYCTaBHOM U Cep/IeuH0-COCYANCTON CUCTEMaMU
B COOTHOLLEHUH 4,1 : 2,3 : 1. B IpUCyTCTBUY HETSDKEION
JUCIIa3UU CoelMHUTebHOM TKaHu 99,9 % cnyuaeB
COCTAaBJIS/IA NAaLMEHTHI CTapueCcKoro Bo3pacra. [lpu
TSDKEJIbIX JopMax CcoeAMHUTeTbHOTKAHHOM AMCTIIa3un
80 % rpepKeHOCUTETeH 00/1a/1a/TH BO3PACTOM MEXTY
60 u 75 rogamu (Tabn. 6).

Ta6nmnya 6
Oco6eHHOCTH B3aUMOCBA3M (haKTopa BO3pacTa C TAXKECTbIO COeAMHMTENbHOTKaHHO! Aucnnasum
Table 6
Features of the relationship of the age factor with the severity of connective tissue dysplasia
Ne Mpynnbl cpaBHgqu/ HeTsixxenas ¢opma OCT/ Tsxenas dopma OCT/ Bcero/
Groups comparisons Non-severe form CTD Heavy form CTD Total
1 BospacT Ha MOMeHT rpbhxeceyeHus ot 60 go 75 net/ 1 8 9
Age at the time of hernia repair from 60 to 75 years
BospacT Ha MOMEHT rpbixXeceyeHus
2 | 75 net n 6onee/ 10 2 12
Age at the time of hernia repair 75 years and over
3 Bcero/Total 11 10 21

P =0,006

[pumeyanne/Note: ACT/CTD — aucnnasusa CoeanHUTENbHON TkaHu/connective tissue dysplasia; P — 3HayeHve kputepust

®uwepa/value of the Fisher factor

CnepnoBaTebHO, BO3pacTHAasi aTpodust MbILIIL]
repe/iHel OPIOITHOM CTEHKU CaMOCTOSITE/IbHO MOT/Ia
Cr1ocoOCTBOBATh MPOLIeCCY FrepHUOTeHe3a 10 CPeIUHHOM
siiauM xuBoTa B 11 (52,3 %) ciyuasx rnmpu ocMoTpe
IIeCTOM TPYTITBI HAOJTIO€HHS.

OcobeHHOCTH IpbDKe00Opa30BaHUsI B IIPUCYTCTBHE
TOJTBKO (hakTOopa 6€peMeHHOCTH U POJIOB B aHAMHE3e
UCC/ieIOBaHO Ha ocHOBaHuU ocmoTpa 19 (11,3 %)

SURGERY. ANDROLOGY

JKEHILVH [pY yCJIOBUY UCKJIIOUEHUS CpeJy HUX [IpY-
rux (akropoB pucka. OO ypOBeHb COeUHUTE b
HOTKaHHOU HefocTaTouHocTu 17 (89,4 %) maijieHTOoK
C MOC/1e0nepaLOHHbIMUA CPeJUHHBIMU IPbDKaMH JaHHOM
TPYTIIBI OB BBILIIE TSHKECTH JUCTUIa3HH COeMHUTETBHON
TKaHu 2 (10,6 %) >KeHIMH JaHHOU TPyNIIbI C FPbDKaMHy
Ges1oii IMHWUY >KUBOTA Ha 27,9 % U 3HauUMTe/IbHEe YPOBHS
COeIMHUTETbHOTKAHHOW AMCIUIa31U TPbDKEHOCHTE e
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riepBoii rpymnbl Ha 17,5 % (puc. 1). locToBepHOCTh
KpUTEepHsl CTaTUCTUYECKOM CBSI3U JAHHOTO (PaKTOpa PYCKa
C YPOBHEM [IUCTI/Ia3UU COeIMHUTETbHOM TKaHU T10 CpaB-
HEHMIO C TIepBOH TPYTINOi 00C/IeJ0BaHHBIX YMEHBIITN/IACh
Ha 55,5 %. CUMIITOMBI COeTUHUTeTbHOTKaHHOM He/l0-
CTaTOYHOCTHU OBbI/IM pacripe/iesieHbl TIPerMYIIie CTBEHHO
MeXXIy KO’KHO-MbILLIEYHOM, Ye/TFOCTHO-/TULIEBOM U TI0-
JIOBOM cucTeMamHu B riporiopimu 3,1: 3: 1.

[MTaleHTKU C HeTs>KeIou BbIpaXKeHHOCThIO Coe-
JMUHUTeTLHOTKaHHOH fucria3vm Ha 70 % cocrosim
13 JKEHIIWH, UMEIOLMX 00/1ee OHUX POZIOB B aHAMHe3e.
Tsokenast hopma JUCTIIa3UM COAMHUTE/TLHON TKaH!
XapaKTepU30Ba/iaCh YaCTOTOW OOJILHBIX C OJHUMH
pozamu B aHamHe3e B 88,8 % (Tabm. 7).

Tabnuya 7
0Oco6eHHOCTH B3aMMOCBA3U (haKTopa uncna 6epeMeHHOCTU U POAOE B aHAMHE3e C TAXKECTbIO COeAUHUTENIbBHOTKAHHOW AUCNNa3nuu
Table 7
Features of the relationship between the number of pregnancies and births in the history with the severity of connective tissue dysplasia
Ne Mpynnbi cpaBHgHMﬂ/ HeTsixxenas ¢popma ACT/ Non- Tskenan dopma [CT/ Heavy Bcero/
Groups comparisons severe form CTD form CTD Total
1 OAHU pofbl B aHamHese/ 3 8 1
One birth in history
9 Bonee ofHWXx pofoB B aHaMHe3e/ 7 1 8
More than one birth in history
3 Bcero/Total 10 9 19
P =0,042

Mpumeyvarme/Note: ICT/CTD — ancnnasuns coeanHuTeNbHOM TKaHu/connective tissue dysplasia; P — 3HaueHue KpuTepust

®uwepa/value of the Fisher factor

TakuMm ob6pa3om, Takoit (hakTop pUCKa, Kak pacTs-
JKEeHWsI TepejHel OPIOIITHOY CTEHKH BO BpeMsi GepeMeH-
HOCTH U POJIOB, CAMOCTOSITE/IbHO MOT TIPOBOL[POBATh
rpbbKeoOpa30BaHKe 10 CPeAVHHOM JIMHUM >KUBOTA B 10
(52,6 %) cnyuasix.

CoueTaHue HeCKOTbKUX (PAaKTOPOB pHCKa cpe-
IuHHOTO TepHuoreHe3a y 17 (10,1 %) obcienoBaH-
HBIX TIPUBEJIO K TS)KECTU COeJUHUTETbHOTKaHHOM
[MCIIa3uu, OIM3KoM K YPOBHIO, KOTZIa B aHaMHe3e
W30JTUPOBAHO TIPHUCYTCTBOBAJ TOJILKO (haKTOP TsKeson
¢bu3nueckoit Harpy3ku. Pa3Huiia MeXxy ux cpefHUMU
rdpamMy HeI0CTaTOYHOCTU COeANHUTE/IbHON TKaHU
cocraBuna 2,3 % (puc. 1). Bosiee 3HauUTe/ILHYIO
poJib coueTaHue (aKTOPOB PHCKa ChIrpasio B Mocjie-
OTepaliiOHHOM CpeIMHHOM repHHOTreHe3e, TaK Kak
BbIpaXK€HHOCTD [IUCI/Ia3UU COeAMHUTeTbHON TKaHU
y 15 (88,2 %) maijueHTOB C TI0C/IeoTiepaljiOHHbI-
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MM IpbDKAaMM OKasajnach HWxe Ha 4,6 %, ueM npu
nByx (11,8 %) rpebkax Oesiol JIMHUM )XKUBOTA. JByM
(11,8 %) peuyauBam rpbbK B MOCAeJHEN rpyrre 00-
crefioBaHus ObUT CBOMCTBEHEH TIPUMEPHO TaKoi ke
YPOBHE HeJ0CTaTOYHOCTH COeJMHUTETbHON TKaHHU,
KaK I'PbDKEHOCHUTeJISIM U3 Jpyrux IPyI aHaavsa:
52,7+1,14 6annos. CoeqMHUTE/ILHOTKAHHAS AUCIIIA3US
pacnpepensnach B cootHomenuu 1,1 : 1,1 : 1 mexay
KO’KHO-MBILLIEYHOM, KOCTHO-CYCTaBHOM U Cep/ieyHO—
COCyJUCTOM cucTeMaMH. I1py HalmMunu HeTsKe101
(hopMbI UCTIIa3uM COeMHUTE/BHOM TKaHU y 85,7 %
TaI[eHTOB BBIsSIB/IEHO Ooree ABYX aKTOPOB pHCKaA.
Tsokenas ¢popma JuCIIa3uU COeUHUTENBHON TKa-
HU XapakTepu3oBanachk HanmuuveM B 80 % ciyyaeB
70 1ByX (hakTOpOB puckKa (Tab:m. 8).
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Ta6bnmnya 8
Oco6eHHOCTH B3aUMOCBSI3N coueTaHusi paKTOPOB pUCKA C TAXKECTbIO COeAUHUTENIbHOTKAHHON Aucnnasum
Table 8
Features of the relationship of a combination of risk factors with the severity of connective tissue dysplasia
Ne Mpynnbi cpaBHe_va/ HeTsxenas dpopma ACT/ Tskenas gopma OCT/ Bcero/
Groups comparisons Non-severe form CTD Heavy form CTD Total
1 CoueTaHue AByx haKkTopoB pucka/ 1 8 9
Combination of two risk factors
CoueTaHue 6onee fByx hakTOpoB pucka/
2 . - 6 2 8
combination of more than two risk factors
3 | Bcero/Total 7 10 17

P =0,003

lpumeyarnne/Note: ACT/CTD — gucnnasuna CoeanHUTENbHOM TKanw/ connective tissue dysplasia; P — 3HadeHne kputepus

®uwepa/value of the Fisher factor

CnepnoBarenbHO, posieBasi 3(p(eKTUBHOCTh coye-
TaHHOT'O BO3/leliCTBUS HECKONBKUX ()aKTOPOB PUCKA
Ha IoC/eonepaloHHbIN U epBUYHBIN FrepPHUOTeHe3
10 CpPeIMHHOMW JIUHWUU TepeHel OPIOITHOW CTeHKU
[OCTHIVIAa YPOBHS BbIsIBIsieMOCTH y 7 (41,1 %) rpbbke-
HOCHUTesell BOCbMOM Ipymibl 06c/ie[0BaHusI.

BbiBOAbI

1. Bepgyiasi posb B repHHOTpPaHCoOpMaLuu
CpeIMHHOM JIMHUU >KUBOTA TIPUHA/IJIEXKUT TPEM TIpe-
JUKTOpaM CpeIMHHOTO repHUOreHe3a: HarHOeHH0
ToC/ieorepaliOHHBIX CPeIMHHBIX PaH, pesarnapoTo-
MUSIM U TSDKEIOM (pr3ruecKor Harpy3ke C poieBOi Ux
3¢ dekTUBHOCTHIO B 66,6 %, 56,2 % u 54,5 %.

2. Cpepguuii ypoBeHb BLIPa)KEHHOCTH COeIMHU-
TeTbHOTKaHHOM /AMCI/Ia3UM OKa3asicsi MeHee 3HauuM
B TPyTMax, rae ¢pakKTopaMy PUCKa CPeJUHHOTO TepHU-
oreHe3a SIB/IS/IMCh BO3pPaCT MALlMeHTOB, TIPUCYTCTBHE
penarnapoTOMHM B aHaMHe3e U TsDKeJiou (hr3udeCcKou
Harpy3kKu.

3. Tonbko nipu AByX (hakTopax prcka — bepeMeH-
HOCTH C pOJilaMU B aHaMHe3e U TsDKesion (pr3rueckoi
Harpy3ke — 00/IbHbIE TPbDKaMU 0esioi JTMHUY KUBOTA
0071a/1a/T1 MEHBIIIUM YPOBHEM JIUCIIA3UU COeAUHUTE -
HOW TKaHH T10 CPABHEHUIO C MaljueHTaMu, UMEIOIIUMHI
Tioc/ieoriepaljioOHHbIe CPeJUHHbIE TPhDKH.

4. TlpakTuuecKyd OMHAKOBbIe U MaKCHUMasbHO
BLICOKHE CpeJiHHe Oa/libl BBIPaXKEHHOCTU COeIMHHM-
TeJIbHOTKaHHOM JWCII/Ia3UU Y TIALEeHTOB C PeLiBaMu
I'PBDK 110 CpeIMHHOM JIMHUY YKUBOTA IMOKa3bIBa/v, UYTO
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B OCHOBe TIOBTOPHOTO TPbbKe00pa30BaHUsI HAXOJUTCS
cyry06o maTosiorusi CoeJUHUTE/TbHOM TKaHH.

5. B npucyrcTBum moboro gakTopa pyucka uiu
TIPU UX COYETaHUM YPOBEeHb COeMHUTe/IbHOTKAHHON
[UCIUIa3UU BCeTia 0CTaBasICs TsDKe/IbIM, a ee poJieBast
3¢ deKTUBHOCTH He orycKanack Hke 30 %, uTo noj-
TBEpP’)KJaeT OJHO U3 BeAyILIUX 3HaUeHU! MaTo/0ruu
COeUHUTEe/IbHOW TKaHU B CPeIMHHOM I'epHHOTeHe3e.
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AnHoTanmsa. AkmyanbHocmb. CoBpeMeHHbIe TIpe/iesTbl SH0CKOMUUEeCKOT0 yAaneH sl CHa/IONUTOB OrPaHHUuUeHbl 3—5MM,
OoJ1ee KpyIHbIE CHAIOIUThI TPeOYIOT Apo0eHus, HO 3 eKTHBHas U Ge30macHas TeXHOJIOTHS TI0Ka He HaiijeHa. PerieHne 3Toi
npo6JieMBbl B MEPBYIO ouepeb CBSI3aHO C TEXHOJIOTHUSIMU YAPHO-BOTHOBOH JIMTOTPUIICHU. B HacTosilIiee BpeMsi B JIUTepaType
OTHCaHBI Pa3/IMUHbIe METO/IbI JIMTOTPUIICHH C TPUMEHEHHEeM KCTPaKOPIIOPaTbHBIX M HHTPAKOPIIOPaIbHBIX HCTOUHKKOB. [Toso-
JKUTeJTBHBIN OTIBIT YPOIOrdeCKOM JIa3ePHOM JTUTOTPUIICHH TOCTYKIA OCHOBAaHHEM [IJIs HAlllero UCC/Iel0BaHMs BO3MOXKHOCTeH
WCTI0/Ib30BaHMs TY/IHEBOro j1a3epHoro arnmapara FiberLase U2 B rjessix ¢parmeHTanuu cuanonutos. Mamepuanbt u memoobi.
B uccnienoBaHye BKIFOYEHBI 16 KIMHIYeCKUX HaO/MFOAeHHUH MaldeHToB C JMarHo30M CHalo/IMTHa3, KOTOPhIM Obla poBe/ieHa
CHAaJI03H/OCKOITHS C JAOTIO/THUTE/TLHBIM ITPUMeHeHHeM MeTOAWKH BHYTPUIIPOTOKOBOTO Jp00/ieHNst KOHKPeMeHTa TyTHeBbIM
na3epHbM anmaparoM FiberLase U2 ¢ mocienytoreii SkcTpakupeid GpparmeHToB. Pesyabmambi u 06cyscoeHue. CHaonUThI YAanoch
(bparMeHTHPOBATH BO BCeX 16 KIMHNWUECKHUX HAOMIONEeHUSIX He3aBUCUMO OT OPMBI U CTPYKTYPBL. KpyTHble GparMeHTh yasiich
C TIOMOLLBI0 KOP3UHOYHBIX JIOBYLLIEK M SHI0CKOMTIMUYeCKHX IUMIOB. B 9 13 16 HabroeHni oneparyst 3aKaHUMBaiach MOHbIM
yZlasieHHeM KaMHS1 M BCeX ero BUIUMBIX ()parMeHTOB (710 TIOJTHOTO OUHMIL|eHUsI TIPOTOKa). Y 7 TaljueHTOB B MPOTOKE 0CTABa/IUCh
(dbparMeHTsl, yanuTh KOTOPEIe He MPeJCTaBIsI0Ch BO3MOXXHBIM. B mporjecce apo6/eHus: Mbl Habmioany HeskeslaTeTbHbIHI
3¢ deKT peTporpaZiHO MUpPrpalvi KaMHs TIPH UMITY/ILCHOM y/iape, a Takke 00pa3yolyocs B3BeCh U3 MeJIKUX (DParMeHTOB
U My3bIPEKOB BO3/yXa OCJIOKHSIA BUAUMOCTD U TIpoLiecc orepaliiu. Takxke, B 3 Cyuasx pH pa3pyLIeHWH KaMHs JTyd Jia3epa
TIOTIaZiajl Ha CTeHKY MPOTOKA, UTO COMPOBOXKAANOCH C1abbiM KPOBOTEUeHHEM M Ha BPeMsl 3aTPYAHS/IO SHAOCKOIIMYe CKYIO BUY-
MOCTb ¥ TpebOBasI0 aKTUBHOM MppUraLuu. Bbigoob!. BriepBrie MpUMeHeHa TeXHOJIOTHS IMTOTPUTICHH TY/THEBbIM JIa3€POM, UTO
TI03BOJTUJIO JOOUTHCS pa3pyLeHHs CHaIO/IUTOB U YaIUuTh KAMHHU pa3MepoM Oosiee 5 MM. JJaHHBIH MOAXOZ PaCILVPSIET TPefesibl
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The first experience of laser lithotripsy in sialolithiasis

Darya V. Zhuchkova' = Svyatoslav P. Sysolyatin®? ', Kseniya A. Bannikova?

'Peoples Friendship University of Russia, Moscow, Russian Federation
2«Endostom” Clinic, Moscow, Russian Federation
> DaLitvinova@mail.ru

Abstract. Relevance. The current limits of endoscopic removal of sialolithes are limited to 3—5mm, larger sialolithes
require crushing, but an effective and safe technology has not yet been found. The solution to this problem is primarily related
to the technologies of shock wave lithotripsy. Currently, various methods of lithotripsy using extracorporeal and intracorporeal
sources are described in the literature. The positive experience of urological laser lithotripsy served as the basis for our study of
the possibilities of using the thule laser device FiberLase U2 for the fragmentation of sialolithes. Materials and Methods. The
study included 16 clinical observations of patients diagnosed with sialolithiasis who underwent sialoendoscopy with additional
application of the technique of intra-current crushing of the concretion with a thule laser device FiberLase U2 with subsequent
extraction of fragments. Results and Discussion. Sialolithes were fragmented in all 16 clinical cases, regardless of shape and
structure. Large fragments were removed using basket traps and endoscopic forceps. In 9 out of 16 observations, the operation
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ended with the complete removal of the stone and all its visible fragments (until the duct was completely cleaned). In 7 patients,
fragments remained in the duct, which could not be removed. During the crushing process, we observed an undesirable effect
of retrograde migration of the stone with a pulse impact, as well as the resulting suspension of small fragments and air bubbles
complicated the visibility and the operation process. Also, in 3 cases, when the stone was destroyed, the laser beam hit the duct
wall, which was accompanied by weak bleeding and for a while hindered endoscopic visibility and required active irrigation.
Conclusion. At the first time, the technology of thule laser lithotripsy was used that made possible the destruction of sialolithes
and remove stones larger than 5 mm. This approach expands the limits of endoscopic surgery of sialolithiasis. At the same time,
there is a number of important problems that require further study and improvement of the method.

Key words: sialoendoscopy, sialolith, lithotripsy, salivary stone disease, extraction of sialolith
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BeepneHue

PasBuTre 1 BHe/ipeHVe CHa/I03HI0CKOIIUY B Jie-
YeHUH TaLUeHTOB CO C/IFOHHOKaMeHHOU 00/1e3HbI0
TI03BOJTHJIO JOOUTHCS BBICOKOTO TMPOL{EHTA SKCTPAKLN
KOHKDEMEHTOB, CYLL{eCTBEHHO MM0TeCHUB UHLIM3MOHHbIE
MeTo/bl ieueHusi [1—5]. Bo/IbIIIMHCTBO XUPYProB
CXOZSTCS BO MHEHHH, UTO CHUA/I03H/I0CKOTIHSI BBICOKO-
3(peKTUBHA [J151 N3B/IeUeHNs] CHaI0/INTOB pa3MepoM
Zo 3 MM, MeHee 3¢ deKTUBHA TIPU pa3Mepe 3—>5 MM,
1 HeaddekTHBHA TIPU OOJBIINX pa3Mepax CHaJIoH-
ToB [6—9]. DHIOCKOMMYecKoe yaneHue Oosee KpyTI-
HbIX KOHKDEMEHTOB BO3MOJKHO, HO TOJIBKO IyTeM HUX
(parmeHTanuu. PemieHne 3Toii mpobieMbl B TepPBYIO
ouepe/b CBSI3aHO C TEXHOJIOTHSIMU y[IAPHO-BO/THOBOM
JUTOTPUIICUU. B HacTosijee BpeMs B 1UTepaType
OIKCaHBI pa3/IMUHble METO/bI IMTOTPUIICUU C TIPUMe-
HEHHeM 5KCTPAKOPIIOpaIbHbIX U MHTPAKOPIIOpPaIbHbIX
yctpoucTs [10, 11]. Haubosbiuii onbIT HaKOTIeH
0 3KCTPAKOPIIOpaIbHbIM MeTOZaM, KOTOphIe Jj0Ka-

172

3a/1 CBOIO 3(h(EKTUBHOCTD KaK CII0Co0 /1e CTPYKITUHU
CHaJI0JINTOB, HO, BMeCTe C TeM, HeKOTOpble U3 HUX
0Ka3a/TuCh OTaCHBI JI/1s1 OKPY KaroIIKX TKaHel (3y0oB,
yIlel, KOCTHBIX CTPYKTYp) [12]. B rocieaHue roabl
BHMMaHUe UCC/e[joBaTesiel IepeMeCcTUI0Ch Ha UHTpa-
KOpIIOpasbHbIe, KOHTAKTHbIe MeTo/ibI ApobseHus [2, 13,
14]. ITonoxyTe/nbHbIN ONBIT YPOJOrHUECKOM J1a3epHOM
JIMNTOTPUIICUM TTOC/IY>KWJI OCHOBaHWeM Jj/1s1 Halllero
WCC/IeJ0BaHuUsl BOSMOYKHOCTEM UCTOIb30BaHUS TY/IH-
€BOro Jla3epa B Lie/IsX ()parMeHTaLy CHaIoInuToB [2,
4,15—17].

ITesb paboThI: U3YUUTH BO3MOXHOCTD H/JOCKO-
MHAYeCKOW BHYTPUMNPOTOKOBOM KOHTAKTHOM CHA/IONU-
TOTPUIICUU C TIOMOLLBIO TY/IMEBOIO Jla3epa.

MaTepMan bl ® METOADbI

B uccnemoBaHue BK/IKOUEHBI 16 KITMHUUE CKUX
Hab/TroIeHnid TTalfieHToB B Bo3pacTe oT 21 10 64 nerT,
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TIPOXOAMBIIIKX JieueHHe T10 TOBOJY XPOHUUECKOTO Kaslb-
KYJIE3HOTO MOZUeTF0CTHOTO CHaioaZieHuTa. JJuarHos
ObLT yCTaHOB/IEH Ha OCHOBAHUHM JJaHHBIX 00C/IeI0BaHuS,
KOTOpOe BK/IH0Yasio KIMHUYeCKOe UCCIe/joBaHue (01poc,
OCMOTp, 30HJHMPOBaHUE U TaJbMalys) U JOTIOTHHU-
TeJIbHbIe MeTO/bI JUarHOCTUKU: KOHYCHO-/Ty4eBYIO
KOMITBIOTEPHYI0 TOMOTpaduio, TUarHOCTUUECKYHO CU-
ano3HzAocKonuio. [IpeBapuTesibHO y BCeX MAl[MeHTOB
ObL/10 TTO/TyYeHO J0OpPOBOIEHOE HH(GOPMHUPOBAHHOE
corjacue Ha yyacTHe B MCCJIeJOBAHUM COIJIaCHO
XenbCUHKCKOM JieKnapalun BceMupHO MeIULIMHCKOM
accormanmu (WMA Declaration of Helsinki — Ethical
Principles for Medical Research Involving Human

Subjects, 2013) 1 06pabOTKy NepCOHa/IBLHBIX IaHHBIX.
KomnibtoTepHasi ToMorpamma JjaBajia uH$opMaLuo
0 pa3Mepe 1 pPacroioykKeHU KOHKPEMEeHTa, a JUarHoCTy-
yecKast CMaJI03H/I0CKOMNUS TI03BOJIs/Ia OLEHUTh COCTOSI-
HUe TIPOTOKOBOTO arirapara <ese3bl, hopMy, CTPYKTYpy
Y TIOJIBMYKHOCTh KamHs1. Y 7 mateHToB (43,75 %) cu-
asIo/IUT OMpeJessiyiCs B JIeBOM MOAUeTFOCTHOM KeJiese,
y 9 maruenToB (56,25 %) B TIpaBoOM TTOAUETIOCTHOM
kesie3e. Bo Bcex HaO/MOAEHUSIX CHATIONUTHI JIeXKaH
HerioaBwkHO (1.2, L.3a cornacHo knaccudukarmm LSD,
Marchal F., 2007 r.) B mpoTOKe, BU3yaIM3HUpOBaTh UX
TOTHOCTHIO yiaBanock B 50 % ciyuyasx. [JaHHbie CcBe-
JeHbl B Tabvity 1.

Ta6nunya 1
PacnpegeneHne o6Hapy>XeHHbIX CUaNoIMTOB cornacHo Knaccudukauum LSD (F. Marchal, 2007)
Mo6unbHOCTb JNokanunsauus Busyanusauus
Pasmep, KonunyecTtBo
MM OCHOBHOW naymeHToB
+ - napeHxuma nosnHas yacTuyHas
NpoTOK
L2 5 - v v - v - 8
L3a 5-6 - v - v - v 8
Table 1
Distribution of detected sialolites according to classification LSD (F. Marchal, 2007)
Mobility Localization Visualization
. Number of
Size, mm atients
+ - main stream parenchyma full partial P
L2 5 - v v - v - 8
L3a 5-6 - v - v - v 8

[uarHocTrueckasi CMasio3H0CKOIHUS TPOBOAU/IACh
C ucrnosib30BaHueM cuanockomna Karl Storz Tuna «Bce
B OFHOM» uaMeTpoM 1,6 MM, repexo/si B MHTepPBeHLIU-
OHHYIO0 MaHUMY/ISALUI0. []1g hparMeHTaLuu CUaIonnuTa
MPUMEHSIJTA KOHTAaKTHY0 JTUTOTPUTICUIO TY/THEBbIM
BOJIOKOHHBIM Jia3epHbIM annaparoM FiberLase U2
¢ BosiokHOM fiuametpom 200 MM 1 400 Mkm (puc. 1).
[laHHBIN BOJIOKOHHBIH /1a3ep 00/1a/jaeT UMITY/TbCHO-
TIepUOAIMYE CKMM TTPUHLIUIIOM PabOoThI U MO3BOJISIET APO-
OUTb KOHKDEMEHTHI B TPeX pekumax: «fragmentation»,

DENTISTRY

«dusting» 1 «popcorning». B cumy oTCyTCTBUS OMbITa
CUAJIONIMTOTPUTICUU TIPOU3BOIUTE/IEM, HA OCHOBAaHUU
SMITUPUUECKUX 3aK/ITIOUeHUH, ObII0 peKOMeH/10Ba-
HO TIPOBO/IUTE Apob/ieHre B peXKUMe «pOpcorning»
C HaUMeHbIINM TePMUUECKHUM BO3/eliCTBMEM Ha TKaHH,
oKpyXaromue cuanonut. [lox BumeosHa0CKONIMYe-
CKUM KOHTpOJIeM, BOJIOKHO AuaMeTpoM 200 MKM Wu
400 MKM TIPOBOAWIOCH Yepe3 pabourii KaHasl CHaso-
CKOTa ¥ yCTaHaB/IMBAJIOCh TUOO HErocCpe[CTBEHHO
Ha TIOBEePXHOCTh KaMHsl, TM00 Ha pacCTOSIHUN 1—2 MM
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OT Hero. Jlono/IHUTe/IbHOe OCHAllleHHe NTPULIe/IbHbIM
CBETOBBIM JTyueM 3e/IeHOTO 1IBeTa 00/1eryasno KOHTPO/Ib
HaBeZleHYs1. [lajsiee HAHOCHU/IUCH Jla3epHbIe yapbl UM-
MyabcaMu 1o 1—2 cekyHzbl. CTOUT OTMETUTB, UTO BCe
SH/I0CKOITMUeCKrie MaHUMYJISLMU TIPOBOUIUCE TIPU
MOCTOSTHHOM MPpUral[iy TPOTOKa (PU3N0I0TrnYeCcKUM
pacTBopoM. KpyriHble ¢parMeHTh! yAasInuCh C Io-
MOILIBI0 KOP3WHOUHBIX JIOBYIIEK M SHZ,0CKOIAYEe CKUX
unuoBs. OnepaTMBHOe BMeLaTe/IbCTBO 3aKaHYMBa/IOCh
yCTaHOBKOM I0JI0T0 KareTepa B MPOTOK Ha 7—10 CyToK,
(bMKCHPOBaHHOTO 1LIBAMH, C L{eJIbI0 Y/Iy4llleH!s OTTOKa
CJTFOHBI M1 €CTEeCTBEHHOTO BbIMbIBAHUSI MEJIKMX (PparMeH-
ToB. HermocpezcTBeHHO 1oC/Ie orepanyy NpoBOAUIICS
PEHTTeHOI0rUue CKUA KOHTPOJIb.

Puc. 1. TynueBbIin nasepHblit annapaT FiberLase U2
Fig.1. Thule laser device FiberLase U2

Pe3ynbTaTbl U 06CYyXaeHue

Vcrionb30BaHMe TY/IMEBOTO JIa3€PHOTO arrapara
FiberLase U2 Bo Bcex HaO/TIONEHUAX A0 OXKUIAeMbIH
pe3ynbrar ApobeHys KamHsi. CHaIoUThI hparMeHTUpo-
Ba/IMCh HE3aBUCKMO OT UX ()OPMbI, CTPYKTYPbI Y MIOTHO-
ctu. TIpu KaXXJ0M Jla3ePHOM UMITY/TbCHOM BO3/IEHCTBUN
MbI HaOJTFOIA/TN PeTPOTY/IbCHIO KaMHsI, TIPH 3TOM Ha To-
BEPXHOCTH 00pa30BbIBa/ICs KpaTepoobpasHbii edekT,
Kpast KOTOPOT0 UMeJId TEMHO-KOPUYHEBBIA U/TH 1aKe
YepHBIH 1IBET, CBU/IETE/ILCTBOBABLINM O TEPMUUECKOM
yzape (puc. 2). I[1pu yaape, B3BeCh 13 OTKOJIOBIITUXCSI
(parMeHTOB B paCTBOpE, 3ari0/THSIBILIEM TIPOTOK, 3aKpyUH-
BaJlaCh Haroj001e CHEeXKHOM Oypu, NvIIIasi Ha HEKOTOpPOe
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BpeMmsi Xxupypra BugumMocTy (puc. 3). TpeboBasioch He-
CKOJIBKO CEeKYH/] aKTUBHOM MPpUraLiiy, B X0 KOTOPOi
MeJIK1e OCKOJIKH, TIPeZICTaBIsToILHe co00¥ haKkTHueCcKn
TbUIb, BEIMBIBA/IMCh, TTOC/IE YEr0 BUAUMOCTb BOCCTa-
HaB/MBasack. bosee KpyrHbIie hparMeHTHI TpeboBamm
yZAaJeHus1 C IOMOLLBIO SH0CKOMMYeCKUX IIUTLOB UK
KOP3WHOYHBIX JIOBYILIEK.

Puc. 2. OHagockonmyeckas dhoTorpadmsa KOHKpeMeHTa
rnocse na3epHoro MMMybCHOro BO3AENCTBUS

Fig. 2. Endoscopic photo of the concretion after laser
pulse exposure

Puc. 3. 3Hgockonmyeckas hoTorpadus B Xo4e a3epHoin
CYanoMTOTPUMCUK, BUAHBI MHOIOYUCIIEHHbIE (hparMeHTbI
cvanonuTta, GAoTUPYHOLLME B MPOTOKE

Fig. 3. Endoscopic photo during laser sialolithotripsy, numerous
fragments of sialolithe floating in the duct are visible
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BumMble Npr3HaKy OBpeXXeHus CTeHKH ITPOTOKa
MbI HabmroAamu B 3 cylydasix, KOrja rpy pa3pylieHuH
KaMH# J1y4 Jla3epa 1011a/ia/l Ha TKaH!. JTO CONPOBOXK/a-
70Ch €1abbIM KPOBOTeUeHHEM, Ha BpeMsl 3aTPYJHSIIO
SHZI0CKOTIMYeCKYI0 BUAUMOCTB 1 TpehoBano akTHBHON
vppuranuu. BusyasibHbIX IPU3HAKOB 0KOTa TKaHeM
NpoTOKa MbI He 3adukcupoBasy. [Iporienypa Apobnenvis
COTIPOBOXK/Ja/1ach 001e3HEHHBIMU OLIYIIEHUSIMU JJIsT
TMALMeHTOB, I03TOMY MbI HePeZIKO ObUTH BBIHY K/I€HbI
HEOIHOKPaTHO UH(UIBTPHUPOBATh TKAHU PACTBOPOM
aHecreTHKa Sol. Lidocaini — 2 ml w/umu yrny6narsb
00I1IyI0 aHA/re3uro.

CnezyeT OTMeTHTB, uTo (pribpoBo/ioKHA B 200 MKM
OKa3asmch u3nuiHe rubkumu. BonokHa B 400 MKM
BBITOZIHEE OT/IMUAIOTCS B TOUHOCTH HaBe/|eHus U y00-
ctBe B pabote. C no3uiun 3hGheKTUBHOCTH J1a3epHOT0
yZapa Mbl He 3aMeTU/IM 3HaUMMOW pa3HULbL.

B 9 u3 16 HabmopeHmit oreparusi 3aKaH4IMBaIach
TIO/IHBIM yZla/ieHHeM KaMHs1 U BCeX ero BUIMMBIX (ppar-
MEHTOB (7I0 TTOJTHOTO OUHITIEHHS POTOKA). Y 2 TialieH-
TOB KaMeHb ObLT pa3ipo6ieH TIOJTHOCTBIO, HO B TIPOTOKe
0CTaBa/IMCh MeJIKre (parMeHThl, U B 5 HabmoAeHusIX
JOOUTBCS TOJTHOM (hparMeHTaL|y CHAsIoNIUTa He YAaIoch.
B npoToke ocTaBaaMch KpyTHble ()parMeHThl, KOTOpbIe
MUTPHPOBA/IY B [TyOOKHE OT/IesTbI JKeJie3bl WM CKPbIBa-
JIUCh CTEHKOM MPOTOKA TaK, UTO HaBECTU Ha Hero Jia3ep
CTasio HeBO3MOXKHBIM. JTO MOATBEPKAA/I0Ch U JAHHBIMU
nocneonepanyonHoro KT, rae B 9 uccienoBaHusiX TeHU
CHUasIo/INTOB OTCYTCTBOBAJIU, U B 7 — MbI HAXOW/IY TEHU
(hparMeHTOB CHa/I0/IMTa Pa3HOro pa3Mepa, paccpesioTo-
YeHHbIe B [TPOEKLIUU JKeJle3bl.

B paHHeM moc/ieonepanjioHHOM Nepuoje, Ipu
K/JIMHUYEeCKOM OCMOTpe Ha 3—7 CYTKHU IaljyeHThl
OTMeuasH yBeJnueHue Keye3bl B 00bemMe 1pu mpu-
eme nuiy. OOGbeKTUBHO OTpeJesisiioch YBelnudeHre
TIJIOTHOCTH >Kesle3bl, TPU MacCaXke BblZie/silach YMCTast
CJTIOHA B HOpPMasibHOM 00BeMe. TaliiieHTaM ¢ HeroMHbIM
yZaneHreM ()parMeHTOB Mbl, B [1OC/I€0TNepPALIMOHHOM ITe-
puo/ie, aKTUBHO [TPOMBIBA/IN MPOTOK (PU3MO/I0TUeCKHM
pacTBOPOM, B HaJle)K/je Ha BbIMbIBaHHE OCTaBIIMXCS
(parMeHTOB.

[Tpu kKoHTpOMBLHOM 00C/Ie[OBaHNY Yepe3 3 MecsiLia
KOMIIbIOTepHast ToMorpadusi rokasasa OTCyTCTBHe
cranoauToB y 9 u3 16 nayueHToB (puc. 4), y 7 TeH!

DENTISTRY

KOHKDPEeMEeHTOB 0CTaBa/IMCh (pUC. 5). [laliueHTsl, y Ko-
TOPBIX He ObLIN y/janeHbl Bce (hparMeHThbl CHAJIoNUTa,
OTMeYasu PeJiKKe 3U30/bl YBeTMYeHHs JKeJie3bl B 00b-
eMe TIpH MpreMe MUIK. B ocTambHBIX HaOMIOeHUSIX
’Kas106bI OTCYTCTBOBAJIH.

b

Puc. 4. KJITKT a — fo onepauuu, B NpaBoi NOAYETKOCTHON
CNHOHHOW XXenese B1AHa TeHb cnanonuTa; b —nocne
onepauun NasepHon CUanonUTOTPUNCUK, TEHb CUANONNUTa
OTCyTCTBYET (MOMHOE yAaneHune cuanonuta u GparMeHToB)
Fig.4. CBCT a — before surgery, a shadow of sialolithe is
visible in the right submandibular salivary gland; b — after
laser sialolithotripsy surgery, there is no shadow of sialolithe
(complete removal of sialolithe and fragments)
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b

Puc. 5. KJTKT a — go onepauuu, B NpaBov NogYesT-oOCTHOM
CIIOHHOW Xenese BUHa TeHb cuanonuTa; b — nocne
onepauumn nasepHon cranonnToTPUNCUN — BUAHDI
OCTaTouHble (parMeHTbl B Xefnese
Fig. 5. CBCT a — before surgery, a shadow of sialolithe is
visible in the right submandibular salivary gland; b — after laser
sialolithotripsy surgery, residual fragments
in the gland are visible

Harme ucciejoBaHue 1okasasno, UTo TYIHeBbIi
nasep mipefcraBisieT coboii 3 dekTHBHLIN criocob
KOHTAKTHOU JIMTOTPUTICUU. B 4aCTHOCTH, Ty/HeBbIH

176

na3epHeIii anmapat FiberLase U2 ycremHo pa3pyiian
CHaJIONIUThI HE3aBUCUMO OT UX pa3MepoB, CTPYKTY-
pbl ¥ GOpMBI. ITOT METOZ, CyILLleCTBEHHO pacIIupsieT
TipeJiesibl SHA0CKONMYeCKOM XUPYPIruy CUalonuTHhasa.
Ham onbIT ¥ OOBIT psfia APYrUux UccaefoBaTesei
CBU/IeTeLCTBYEeT, UTO CHAJIONUTHI pa3MepoM Oosiee
5 MM He MOTYT ObITh W3BJIeUeHBI IH/0CKOITNUEe CKU
6e3 ux dparmenTtanuu [7—9, 18—20]. B Hamem uc-
C/lefloBaHUM COYeTaHHe SH/I0CKOIIUU U TeXHOJIOTMHU
Jla3epHOM JIMNTOTPUIICUU TT03BOJIA/IO YAAIATh KAMHU
pasmepoMm B 6 MM, U HeT OYeBU/HBIX MPeNsITCTBUN
47151 paboThI C etle 6os1ee KPYIHBIMU KOHKPEMeHTaMHU.
[NToTeHIMaNBbHO, 3TOT METOZ, MOXKET ObITh TIPUTO/IeH
JJ1s1 IedeHUs CUa/IoNIUThAa3a He3aBUCUMO OT pa3Mepa
Y KOJIM4eCTBa KaMHel. B To ke Bpems Mbl He curTaeM
MpaBUJIbHBIM PEKOMEH/I0BAaTh 3TOT METO/, K LIHUPO-
KOU K/IMHUYeCKOH NPaKTHKe B ero HacTOsILeM BUJE.
[To HameMy MHeHUI0, He0OXoAMMO yrinybiieHHOe
V3yyeHue ONTUMaJIbHBIX XapaKTepUCTUK UMEHHO /151
CHAJIOIUTOTPUIICHH. VICTI0/Tb30BaBILINIICS HAMH BBIOOD
rapamMeTpoB ObIJT SMITUPHUYECKUM, Ha OCHOBE OITbITa
YPOMUTOTPUIICUH, T[€e CyL|eCTBEHHO OT/IMYal0TCs
ycJI0BYs. B repByto ouepe/ib, B yPOJIOTHU CyLL|eCTBEH-
HO Gosnbliie 06BeM MOI0CTH, B KOTOPOU MPOBOAUTCS
paboTa, YTo M03BOJISIeT MOBBICUTH CKOPOCTh TTOTOKA
TIPOMBIBHOM XKUAKOCTH. Kpome TOro, ncciefsoBaHust
CTPOEHHUS U COCTaBa YPOJIUTOB U CHAIOJIUTOB I10-
Ka3bIBalOT UX pa3nnuus. CuasonuThl OTIAYAKOTCS
Ooblileii CTeneHb0 MUHepaTnu3ally, a 3T0 CBOWCTBO
CrIoCcOoOCTBYeT yBeTMUeHHIO TIOT/IOLeHUsT U3/TyYeHus],
TeM CaMbIM BbI3bIBasl MeXaHWUeCKOe HallpshKeHue.
JlaHHBIN MeXaHW3M MTPOBOLIUPYET /I0MO/IHUTE/IbHbIN
3¢ dexT ApobneHys U yCUTUBAET siBIeHHe PeTporpaj-
HOM MUrpaluu. Mbl cuntaeM 3¢ eKT peTponyabCuu
TiepBOCTereHHOM po6sieMoii JaHHOM TeXHOIOTHH, TaK
KaK MIMEHHO OH CTaJl 0CHOBHOW MPUYMHOM HEIOJTHOTO
yznaneHus: pparMeHToB cruanonuTa. B xoze nqpobneHus
B3PBLIBHOM BOTHOM pa30pachkiBaio MeKue (hparMeHThI
T ’Kene3e, U fasee yOpaTh UX He TIPe/CTaBIs/IOCh
BO3MOXXHBIM.

Hazo 3ameTuTs, UTO B NOC/AEHNUE FOZbl BeAyTCs
rnapa’ijiesibHble UCC/IelOBaHUs C UCIIOIb30BAHUEM
YAG-n1a3epoB, KOTOPbIe TaK)Ke ZIEMOHCTPUPYIOT 00JIb-
LI0M MOTEeHLMaJj, HO BMeCTe C TeM U HepelLleHHbIe
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l'[pO6J'IEMLI. B 3TOM KOHTEKCTe HWHTEPECHBIM HallpaBJie-
HHeM H3yUeHMs BbICTYIIA€T IIapaJljyie/IbHOe CpaBHEHHe
3TUX ABYX TUIIOB Jia3epd.

BbiBOAbI

TexHOM0rus 3H,0CKONNYeCKOW KOHTAaKTHOM JIUTO-
TPUIICUU TY/IMEBBIM JIa3ePOM SIB/IsIeTCS 3P PeKTUBHBIM
METO/IOM JieueHus CUalonnuTha3a. MeTos OTKphIBaeT
TIepPCIeKTUBY SH/I0CKOMTMUECKOTO y/laneH!sl CHaloNUTOB
KpymHoro (6omnee 5 MM) pa3mepa, HO TpefOyeT JOTo-
HUTEJIBHOTO YTIy0/IeHHOTO HMCC/Ie/I0BaHMSI.
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OcBegOMNEHHOCTb COBPEMEHHON MOJIOAEXMU
0 BO3MOXXHOCTHU Nnepeaayn MUMKpPoOOpraHU3MoB Mnpu nowuenye

T.A. CTpenbioBa g’ N.A.YucnoBa
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AuHoTanus. AkmyaabHocmb. B HacTosiiee BpeMst M3MeHWIMCh MHOTHe TIPe/CTaB/IeHNs O NPOSIB/IEHUH UyBCTB MEXX/Y JIFObMHY,
HO TIOLIe/TyH /IO CUX TIOP OCTAOTCSI OfHOM M3 BXKHEHMIIMX (hOPM COL{Ma/IbHBIX B3aMMOOTHOLIeHNH. HakornuBiiasicst nH(opmariys
0 Bo30yzuTeisix 3a00/meBaHuH, Tepe/iaBaeMbIX ITPH KOHTaKTe Jtofeli B poLiecce MOLesysi, OUeHb BeIMKa, HO OHa OCTAeTCs BCe elé
He /JOCTaTOYHO M3BECTHOMW IIMPOKOM ayauTopud. K coxkanieHnto, 3Toii HeMasloBayKHOM TeMe yessiioT HeJJoCTaTOYHO BHUMAaHUS,
Kak B 00ILjeCTBe B L1e/I0M, TaK U CPeZi MOJIOJe)KHOH ayAuTOpHuH. Lleb: BbIsIB/IeHHE CTelleHH 0CBeAOMIEHHOCTH COBpPEMEHHOH
MOJIOZIE’KH O BO3MOKHOCTH T1epejauyl pa3/IMUHbIX MUKPOOPraHU3MOB IPU MOLIeNTySIX, a TakKe OIpe/iesieHNe aKTyalbHOCTH JaHHOU
nipobeMbl. Mamepuasnb! u MemoObl. AHa/IN3 HayYHOU JTUTepaTypbl 0 MUKPOOPTraHW3MaX, Tiepe/jaBaeMbIX TIPU KOHTAKTe CJIM3UCTBIX
00607104eK POTOBOM MOJIOCTH. MIUPUUYECKUH METO] — TeCTUPOBaHHe, B KOTOPOM MPUHSN yuacTHe 140 uesioBek B Bo3pacTe OT 16
70 25 jieT. AHKeTUpPOBaHKe BK/TIOUAJIO [IeCTh BOITPOCOB, NO3BOJSFOLIUX OLIEHUTh YPOBEHb 3HaHWH 00 MH(EKLMOHHBIX areHTax,
Tiepe/jaBaeMbIX C MOLIE/TYSIMHU, a TaK)Ke aKTya/IbHOCTb JJAHHOM TeMBbI Cpeid MOJIofexXu. Pe3yibmamet u obcyscoeHue. IIpoBesieHHOE
AHKeTHPOBaHHe BBISIBUIO 97 % OIMpOILEeHHbIX, KOTOPBIM U3BECTHO, UTO NPH IOLje/ye BO3MOJKHA epeiada OakTepranbHONM HHGEKIWH,
1py 3ToM 57 % ciibIamm 06 OracHOCTH Nepejaut JIMIIb HEKOTOPhIX MUKPOOPTaHU3MOB WM He 3Ha/IM O HUX COBepILeHHO. Kaxk b1
1IecToM yyacTHUK orpoca (18 %) cTajnKvBacsl IMYHO WK 3Ha/ OT 3HAKOMBIX, UTO IOL{e/IyU CTaly PUUMHON BO3HUKHOBEHUS
y HUX UH(EKUOHHBIX 3a00/1eBaHri. 88 % OMpPOILEHHBIX CYUMTAITH, UTO JaHHas TeMa TI0Xo ocBeljeHa B CMU. Heobxoaumo
TOYePKHYTh, uTo 91,4 % aHKeTUPOBaHHBIX JIUL] 3aX0TeJH y3HaTh 00 3TOH TeMe mogpoOHee. BorpocoM o dakTopax 3aIuThl
TIOJIOCTH PTa U O NOTeHLMA/IBHBIX BO30yAUTesIsIX 3a00/1eBaHUI CITM3HUCTBIX 000/I0UeK BepXHHX OT/E/IOB peClMPaTopHOro TpaKTa
3aHUHTEPeCOBA/IICH B cpefiHeM 65 % OIpOoLeHHbIX, 0 paboTe MIMMYHHO# CHCTEMbI POTOBOH [10JIOCTH 3aX0Te/H Y3HaTh 56,4 % MOJIOZABIX
Joziel. Boigodbt. ViccnejoBaHye JaHHOTO BOIIPOCa [10Ka3ao, YTo TeMa repeiaur Bo30yuTenel bakrepraabHbIX MHGEKLMI py
TIOLle/ysiX BeCbMa akTyasIbHa Cpefid MOJIofexXu. JJoCTyHOM /11 MooAexy HH(pOopMaLuy Mo JaHHOU pobsieMe HeI0CTaTOUHO,
TIOCKOJTBKY B OOIL[eCTBe 3Ta TeMa He TIO/Ty4YMJIa IIMPOKOTO PaclpoCTpaHeH s, BOBIIMHCTBO OMPOIIEHHBIX XOTeH Obl y3HAaTh
ropaszio rnozipobHee 0 BO3MOXXHOM IepeHOCe BO30yauTe el MHPEKIMOHHBIX 3a00/1eBaHUH TIPU MOLIeysIX.

KnroueBble cyioBa: Bo30yauTeny OakTepUanbHbIX MHGEKLINH, KOHTAKTHBIN MyTh Nepefaur HHGEeKLUH TPY TTOLIeTysiX
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Nudopmanusa o GMHAHCMPOBAaHUHU. ABTODHI 3asiB/ISIOT 00 OTCYTCTBUM BHeIIHero GMHAHCUPOBAHUS TP ITPOBe|eHUH
HCCJIe/J0BaHUSI.

BkJiag aBTopoB. CtperbiioBa T.A. — yyacTre B pa3paboTKe KOHLEMIWY ¥ CTPYKTYPbI KCC/IeI0BaHUsI, aHAIN3 U HHTEPIPeTaLyis
JIAHHBIX, HaMMCaHUe TeKCTa ctaThy; YncnoBa M. A. — pa3paboTKa KOHIIEMIUU U CTPYKTYPbl UCC/Ie[OBAHMs, COOp 1 aHa/U3
HayuyHOM JIUTepaTyphbl, CO34aHUe U aHa/lIW3 AuarpaMm, HarylcaHue TeKCTa CTaThy.

MNudopmanys o KOHQINKTe HHTEPeCoB. ABTODHI I€K/1apUPYIOT OTCYTCTBHE KOH(IMKTa HHTEPeCoB.
BjiarogapHocTH. ABTOPBI BEIDAXKAIOT 0/1ar0japHOCTh BCEM YUaCTHUKAM MUCC/IeJOBAHUS.

HudopmupoBaHHoOe corsiacue Ha My0/IMKAIMIO. Y BCEX YUaCTHUKOB MCC/Ie/J0BaHMs ObIIO M0/Ty4eHo [00poBonIbHOe HHOPMU-
POBaHHOE coIVIacHe Ha yyacTHe B UCC/Ie[JOBAHUN COIVIaCHO Xe/IbCUHKCKOM Jlek/iapaluy BceMUpHO# MeAUIIMHCKOM accolpanyuy
(WMA Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), o6pabotky
IIepCOHA/IbHBIX IaHHBIX U COIVIacue Ha MyO0/MKaLio.
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MHUKDPOOPTraHHU3MOB Tpu noljesnye // BectHuk Poccutickoro yHuBepcuteta py»K0bl HapogoB. Cepusi: MeguriuHa. 2022. T. 26.
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Young people awareness about possibility of transmitting
microorganisms by kissing

Tatiana A. Streltsova g, Irina A. Chislova

Saint Petersburg State University, Saint Petersburg, Russian Federation
P str.tatia@gmail.com

Anneotation. Relevance. Currently, many ideas about the manifestation of emotions between people are changing, but
kissing remains one of the most important forms of social interaction. There is a lot of information about the multitude of
pathogens transmitted with kisses, however, most people are not aware of it. This topic is not paid enough attention to, both in
society as a whole and among the youth audience. The aim of the study. This research aims to identify the degree of awareness
among young people about the possibility of transmission of various microorganisms during kissing, as well as to determine the
relevance of this problem. Materials and Methods. Analysis of scientific literature on microorganisms transmitted by contact
of the mucous membranes of the oral cavity. The empirical method consisted of testing, which involved 140 people aged 16 to
25 years. The survey included six questions to assess the level of knowledge about infectious agents transmitted with kisses, as
well as the relevance of this topic among young people. Results and Discussion. The survey reveals that 97 % of respondents
know that the transmission of bacterial infection is possible with a kiss, while 57 % have heard about the danger of transmission
of only some microorganisms or do not know about them at all. Every sixth participant of the survey (18 %) has personally
encountered or knows from acquaintances that they have suffered from infectious diseases caused by kissing. 88 % of respondents
believe that this topic is poorly covered in the media. It should be emphasized that 91.4 % of the respondents would like to learn
more about this topic. An average of 65 % of respondents are interested in protectetive factors of the oral cavity and potential
pathogens of diseases of the upper respiratory tract’s mucous membranes, 56.4 % of young people would like to learn more
the functioning of the oral immune system. Conclusion. The study has shown that the topic of infections’ transmission during
kissing is relevant among young people. Since not enough attention is paid to this issue in the society, the amount of available
information on this topic is rather little. The majority of respondents would like to learn more about the possible transmission
of infectious diseases’ pathogens during kissing.

Key words: pathogens of bacterial infections, transmission of infections by direct physical contact during kissing
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BesepeHue

Cmu3ucTast 060/104Ka POTOBOH OJIOCTH Ye/IoBeKa
MOCTOSTHHO TIO/IBEPyKeHa BO3/IEHCTBUIO PAa3/IMUHBIX (hak-
TOPOB BHeIIIHel Cpe/ibl, PU 3TOM B POTOBOM TO/IOCTH
CO3[aHbI ONTUMAJTbHBIE YCIOBUS [IJ1s1 BBDKMBAHHSI CAMBIX
pa3/IMYHbIX MUKPOOPTaHU3MOB. YCIOBHO TaTOreHHbIe
Y MaTOreHHbIe MUKPOOPTaHU3MbI 3aCeJIsitOT KApUO3HbIe
T0JIOCTH, JIeCHEBbIe KapMaHbl U Me>XX3yOHbIe TIpoMe-
>KyTKU. [losararot, 4To B HOpMe MOJIOCTh PTa 3acesieHa
00U/IbHOM M pa3HO0Opa3HON MUKPOOUOTOM, KOTOpast
BKJIFOYaeT CO00IIIeCTBa MUKPOOPTaHU3MOB-KOMMEHCAJIOB.
bakTepuasbHbIe K/IeTKA MOT'YT TIOMaZiaTh B POTOBYIO I10-
JIOCTBh C BO3/IyXOM, BOJIOM, TIHII[eN U C TIbUTbI0. Ha cocTaB
MHMKPOOUOTBI BJIMSIET MHOXKECTBO (PaKTOPOB, TAaKMX Kak
XapakTep MUTaHust, 0COOEHHOCTH MECTHOTO UIMMYHHTETa.
OpraHu3sm yejioBeKa MpUCIiocobsieH K COOCTBEHHBIM
MOCTOSIHHBIM TPeJICTaBUTE/ISIM MUKPOOUOTHI TTOJIOCTH
pTa, U, Mesi 3allTHbIe MeXaHW3MbI, HeBOCTIPUMMYUB
K Heid. C Ipyroi CTOPOHBI, MUKPOOUMOTA aZianTHPOBaHa
K TOJIOCTH PTa, MPHU 3TOM CYIL[eCTBYeT orpe/ie/leHHOe
COOTHOIIIeHHe MeXXAY MUKPOOUOTON U YCIOBUSIMU,
OTIpeeISIFOIIUMHU ee >KM3HEeCITOCOOHOCTh B JAHHOM
6uororne. OHako Ha (hOHe HapylleHUss 0OMeHHBIX,
HEepPBHO-TPOPUYECKUX TPOLIeCCOB, aBUTaMHUHO30B U Psifia
JPYTUX TIPUUMH Pa3BUBAIOTCs 3a00/1eBaHusT TTApOZIOHTa
(TMHTHBUTBI ¥ TIapOZIOHTUTHI). 3a00/1eBaHMs TTAPO/JOHTa,
TPYU KOTOPBIX TIPOUCXOJUT MOPayKeHHe OKOI03yOHBIX
TKaHel, BO3HUKAIOT B pe3ysibTaTe qucbanaHca Mexmay
MeCTHOM MHUKPOOHOTOM U BOCIIA/IUTE/TbHBIM OTBETOM
opraHv3Ma-xo3srHa. [1apofOHTUTEI OTHOCSITCS K XPO-
HUYeCKUM BOCIa/IUTe/TbHBIM 3a00/1eBaHUsIM C TTPO-
rpeCcCUpYIOIIUM TTOpa)KeHHeM OKPY>KaroI[UX U T0/[-
Jlep>KUBAIOIIMX 3yObl TKaHel yesioBeka. [laToreHHbIe
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OakTepyur MOT'YT JUCCEMUHHPOBATH U3 POTOBOM IOIOCTH
CaMbIMU Pa3HOOOPAa3HBIMH CTI0COOAMU: TeMaToreHHbIM
Y OpasibHO-(hapyHreabHbIM IyTeM, HalpUMep, Mpu
TNPOIVIaThIBAHUM C/IFOHBI OHU MOTYT TIPOHUKATh B pas-
JIMYHbIE OTZeIbI KeTyI0YHO-KHMILIEYHOT 0 TpakKTa. B cBsi3u
C 9TUM JMCCeMHHALIMS ITaTOTeHHBIX OaKTeprii MOXKeT
TIPUBOZWTE K BOCIA/IEHUIO U TIOBPEX/EHUIO CTPYKTYP
CaMbIX pa3/IMYHbIX OPTraHOB U TKaHel uesoBeka. CoryT-
CTByOLL[ME 3a0071eBaHUSI MOTYT SIB/IITHCS CJIeICTBHEM
Pa3BUTHS CUCTEMHOT'O BOCIIa/IeHHsl, U3Haua/IbHO JIOKa-
NU3YIOILerocst B 00/1aCTH TKaHel rapofioHTa. B Takux
cilyyasix 6aKTepuM U3 TKaHel TIapoJj0HTa MOTYT /MO0
CaMOCTOSITE/IHO BbI3bIBAThH BOCIIA/IEHHE B Pa3/IMUHBIX
opraHax, 100 yCHU/IHBaTh Y)Ke CYILeCTBYIOLUMN Xpo-
HUYeCKHI BOCTA/IUTe/TbHBIN TTporiecc. Takum obpasom,
MMKPOOPIraHU3Mbl U3 BOCTIa/IeHHbIX TKaHel 1TapoJj0HTa,
Takue Kak Porphyromonas gingivalis n Aggregatibacter
actinomycetemcomitans, o-BUIUMOMY, TaK)Ke Kak
npyrue 6akrepuu Burkholderia cepacia, Salmonella
enterocolitis, Pseudomonas spp. 4 [ip., TOKa/lM30BaHHbIe
He TOJIbKO B POTOBOM TI0JIOCTH, MOTYT CITIOCOOCTBOBATH
Pa3BUTHIO CUCTEMHBIX BOCIA/IUTEbHBIX PeaKLUi.
Cnmsucrasi 000/104Ka POTOBOM TTOJIOCTH CITY)KUT
6aprepom, MOCTOSIHHO TO/IBepPralIMCsl KOHTAKTy
C pa3/IMUHBIMU (PaKTOpPaMU OKPY>Karolllel Cpefibl, B TOM
YKC/ie HeMpepbIBHOMY MeXaHHYeCKOMY BO3/IeHCTBUIO
ripu 06paboTKe MUIIM ¥ TUTHeHNYeCKUX MpoLieypax.
OfHako B HacTosiiiee BpeMsi He CYIIIeCTBYeT J0CTaTOYHO
TIOJIHBIX OTTMCAaHUN MeXaHW3MOB, 00eCTIeurnBaroLUX
MMMYHOJIOTUUEeCKHI KOHTPOJIb 1 TOJIEPAHTHOCTb B 3TOM
Ba)KHOM OT/iejie MyKO3a/lbHOTO UMMyHHTeTa [1].
C/roHa sIB/ISIeTCs1 BOXXHOM OHOIOrHYecKol cpeioi
[I/IS1 OpraHoOB M TKaHel MoJyioCcTu pTa. B HacTosiee
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BpeMsi U3BeCTHO, UTO POTOBast XKUAKOCTh, 00/aziarolast
aHTHUOAKTepraTbHBIMU CBOWCTBAMH, a TAK)Ke MOILITHBIM
SMUTEUN U 3HAUMTe/IbHOe YHC/I0 UMMYHHBIX KJIeTOK
OrPaHUYMBAIOT BO3MOXXHOCTH MUKPOOPTraHU3MOB IIPU
TIPOSIB/IEHUU TIaTOreHHbIX CBOMCTB. MUKPOOPraHU3Mbl-
KOMMeHCaJIbl, (HOpMUpYHOIIHie MUKPOOHBIe COOOILeCTBa,
Hapsily C pa3/JIMUHbIMU (PaKTOpaMH MOBPEXAeHus
CJIM3UCTBIX 000/I0UeK, yUacTBYIOT B 00ecriedeHun Me-
XaHM3MOB MMMYHHOM 3all{UThI, TP 3TOM MUILEBbIe
aHTUTeHbI CITIOCOOCTBYIOT ITOCTOSTHHOW TPEHUPOBKE
VMMYHHTEeTa POTOBOU MOJIOCTH. 3alllUTHbIe CBOMCTBA
POTOBOM >KUJAKOCTU OMNpeesitoTCS LiebIM PSIZoM
pas/IMUHbIX KOMIIOHEHTOB C/IFOHBI: arrIt0THHUHAMU
(MyLmHBI, cekpeTopHbIi IgA, rmukonporenH 340), dep-
MeHTaMH{ ¥ aHTHOaKTepraIbHBIMU Oe/TKaMH U TIeNTH-
Jamu (JTM30LIKMM, JIaKTO(eppUH U CUaIvH U 1p.) [2].

MyyuHbl — 3TO BBICOKOMO/IEKY/ISIpHbIe TJIUKO-
TPOTEeUHbI, BhIpabaTbiBaeMble MyKOLIUTAMU >KeJjie3.
OcHOBHas poJib 3TUX IJTMKOMPOTEMHOB — CIIOCOOHOCTh
arperupoBarhk OaKTepuu MoJI0CTH pPTa.

CekpemopHbilil IgA (sIgA -secretory IgA) — nomu-
HUPYIOLLMI IMMYHOTIOOY/TH BCEX CTU3UCTBIX 000/I0ueK
yesioBeka. Mornekyra sIgA nomumo IgA BK/touaeT B Co-
CTaB /IBa KOMITOHEHTA: J-L{eMb 1 CeKPEeTOPHbI KOMITOHEHT,
3aLMIIAFOLLUK MOJIEKYITy OT [ieHMCTBHSI KUC/IOT U I1poTeas.
Baxuetiiiast pyHkimst SIBA — 3T0 Tipe/joTBpailjeHye aji-
re3Uu U NoC/IeAyroLLeld KOJIOHM3ali MUKPOOpraHi3MaMu
TIOBEPXHOCTeN C/TM3UCTBIX 000/I04eK POTOBO# TOIOCTH
opraHusMa-xo3siuHa. Mosekysbl SIgA CUHTe3UpYIOTCS
B-nmumdorpramu 1 cTporo creliruHbl K KOHKPETHO-
My aHTUreHy. OcHOBHasi GyHKLUS SIgA 3aKrouaeTcs
B MHAKTUBALMM OaKTepHaTbHBIX ()ePMEHTOB 1 TOKCHHOB,
OH TaKke CriocobeH B3aUMO/[eHCTBOBATh C PYTUMH (ak-
TOpaMH 3alTThI, TAKMMH KaK JTM301MM 1 jlakTodeppyH [3].

I'nukonpomeun 340 — aHTUBUPYCHBIN KOMITOHEHT
POTOBOM YKUJKOCTH, boraThiii icterHoM. OH (DyHKITHMO-
HUPYeT KaK crierduueckuii uHruourop BIMU-1, a Takke
CrIocoOCTBYeT arperpoBaHuio bakTepuid. B mpucyTcTBym
noHoB Ca*" mmkornpoTtenH 340 CBSI3bIBAETCS CBOMMU
0CTaTKaMy CHaJI0BOU KHC/IOTHI C Ka/IbLUi-3aBUCUMbIM
JIEKTVHOM Ha TI0OBePXHOCTH OaKTepuii.

JIuzoyum — 370 (hepMeHT, KOTOPbII OKa3bIBaeT
Haubosiee cunbHOE HaKTepHUOTUTHUECKOe /1eliCTBHe
Ha TPaMIIOJIOKUTe/TbHbIe OaKTepyH, pacIleryisisi T/d-
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KO3HW/IHbIe CBSI3M B MOJIeKyJaX MeNnTUA0I/TMKaHa UX
K/IETOYHBIX CTEHOK.

Jlakmogeppun — nonuyHKIMOHATBHBIN OeoK
13 ceMelicTBa TpaHC(EepPHUHOB, KOHKYpHpPYeT C bak-
TepUsIMHU 3a Kesle30 U MOKeT HeIlloCpe/ICTBeHHO B3a-
MMOZIeliICTBOBATh C K/IETKAMH TaTOTeHHBIX OaKTepui,
TIPUBO/IS MX K THOeH.

CuanuH — 3TO TeTpanenTuz, HeNTpaIU3yOLIUA
MIPOAYKTHI )KU3HEes i TeTbHOCTU MUKPOOPraHM3MOB
TIOJIOCTH pTa.

B HacTosi11ee BpeMsl yCTaHOB/IEHO, YTO HOpPMasbHast
MUKPOOHOTa, BK/TIOUArOITasi pa3Ho0Opa3HbIA COCTAB
yCJIOBHO-TIaTOTeHHbIX OakTepuii, 06/1ajaronux aH-
TaroHUCTUYeCKOM aKTUBHOCTBIO B OTHOLLIEHUH T1aTo-
TeHHBbIX MUKPOOPTaHU3MOB, 00ecrieurBaeT 0CoOyro
3all[UTy POTOBOM IMOIOCTH. VI3BECTHO, UTO yMeHbIlIeHHe
KOJIMUeCTBa MpeJCTaBUTe/eld yC/IOBHO MaTOreHHOU
COCTaBJISAIOITIeH MUKPOOHMOTRI CITOCOOCTBYET 3aCe/IeHHIO
POTOBO¥ MOJIOCTY NAaTOTeHHBIMU MUKPOOPTaHKW3MaMU
Y KOPPEJIUPYIOT C Pa3BUTHEM 3a00/IeBaHUH Pa3TMUHOU
JIOKaJIM3aL[uK: TIOJIOCTH PTa, ’KeTy[04HO-KUIIIeYHOT 0
TpakTa U OPOHXOIErOUHOM CUCTeMBI [4].

[TokazaHo, UTO MpH ToLe/ysIX HanboJsiee YacTo
BO3MO)KHA Tlepefiaua TaKuxX OaKTepuii, KaK: 30/I0THCThIe
craunokokku Staphylococcus aureus, CTpenTOKOKKH
Streptococcus pneumoniae, pa3nuuyHble HeHCCePUA —
nipeficTaBuTen posia Neisseria, TyGepKyie3Hble MUKO-
6aktepuu Mycobacterium tuberculosis, B HEKOTOPBIX
C/Ty4asix BO3MOYKeH TIepeHOC K/IeTOK O/1eIHBIX TPerIoHeM
Treponema pallidum [5—15].

KneTku cTau1oKOKKOB, OTHOCSIIMECS K TPyIIe
YCJIOBHO TaTOTeHHBIX OaKTepHid, pacIipoCTPaHeHbI To-
BCEMEeCTHO B OKpY’Katolljell cpefie, OHU KOJIOHU3UPYIOT
KO)KHBIe TIOKPOBBI Y C/TU3UCTBIe 000/I0UKY uesioBeKa [5].
Pa3BuTre MH(EKLMOHHOIO NpoL{ecca MPOUCXOAUT MPU
riepeHoCce 30JI0TUCTBIX CTaUIOKOKKOB Ha TPaBMaTH-
3MpOBaHHYI0 NTOBEPXHOCTH [5]. Pe3ynbTaThl onpoca
rokasanu, uto 50 % CTy/IeHTOB SIB/SI/TUCH HOCUTEJISIMU
30/I0TUCTBIX CTahUI0KOKKOB [7]. ITpu obocTpeHuu
reHepaJiM30BaHHOT'O0 XPOHUYECKOTO MapoJOHTUTA
B M1apO/IOHTAa/IbHBIX KapMaHax U3 (paKy/JIbTaTUBHBIX
aHa’poboB yairie Bcero onpezesnsiu S. aureus [8].

B HopMe y 3/10pOBBIX MOJO/ABIX JIHO/eil BbIsIB/IEH
BBICOKHMI yPOBEHb PE3UCTEHTHOCTH K ITHEBMOKOKKaM,
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B CBSI3M C UeM BbI3bIBaeMble MU 3a00/1eBaHUS yalle
BCEro OTMeuasv NPy HaJTMIUU TTpeIpacIiosiararoIinx
tdakTopoB [9]. B xoze uccienoBaHuii yCTaHOBJIEHO,
YTO TOI[e/TyH TaKXKe OTHOCST K (pakTopaM prcKa 3apa-
>KeHUst MeHMHIoKoKKamu [ 10]. B HeCKonmbKUX cityuasix
YCTaHOBJIEHA OUeBUIHASI CBSI3b MKy TIOLIe/TySIMHU
Y 3apa’keHreM TperoHeMaMHu, TiepeiaBaeMbIMU TIPH
HeroCpe/ICTBEHHOM KOHTaKTe C PaHKaM1 Ha C/TU3HCTBIX
o6osoukax poToBoii monocty [11—13].

IJeneHampaB/IeHHBIX UCC/IeJOBAaHUH, CBS3aHHBIX
C PUCKOM Tiepefiaur TyOepKy/Ie3HbIX MUKOOAKTepUii
TIpY TIOIe/TysIX, He MPOBO/IM/IOCH, TaK KaK OYeBHHA
peasibHasi BO3MOXKHOCTh UX Tepejiaud NPy KOHTaKTaxX.
[orycTuUMO T0/1arath, 4TO repeziada TyOepKyme3HbIX
MHUKOOaKTepHii BO3MOXKHA U TIPH TOL[e/Tye, TaK Kak
K/eTku M. tuberculosis o6Hapy>keHbI Ipu OaKTepu-
OCKOTIMM KJIMHUUeCKOTO MaTepuasa B C/IFoHe Tal[u-
eHTOB [14—16].

Llenb uccnedosaHuss — yCTaHOBUTH CTeTeHb OC-
BeZIOMJIEHHOCTH COBPEMEHHOM MOJIOZIE)KH B BOTTPOCAX
riepefiayu pa3/IMyHbIX BHU0B MUKPOOPTraHW3MOB TPU
TIOI[e/TysIX, @ TaKXKe OTpeJeTuTh aKTyalbHOCTh JJaH-
HOW Mpo6/1eMbl /17151 Aa/IbHEHILero pa3bsiCHEHUST CPeH
MOJIOZIEXKH.

MaTtepuanbl n metogbl

TecTtupoBaHue, B KOTOPOM MPUHSIN y4yacTue
140 yenosek B Bo3pacte ot 16 g0 25 net. Onpolies-
HBIe JIMLIA SIB/ISUTCH CTyZeHTaMH MeJULMHCKOTO By3a,
KOJUIe[Ka Ui COOMpanich UMU cTath. OTIPOC COCTOs
W3 [IeCTH BOMPOCOB, MO3BOJISIFOLINX OLIEHUTh YPOBEHb
3HaHUM 00 MHEeKISX, TTepeJaloIIXCs C TIOLeTysIMH,
1 aKTyaJbHOCTh TeMbI CPeI MOJIOZIEKU.

Pe3ynbraTtbl M 06CyXAeHMe

B pe3ynbrate uccieoBaHui BbISIBIEHO, UTO 97 %
OIpOLLEHHBIX 3HAIOT, UTO IIPU MOLie/lye BO3MOJKHA I1e-
pefaua OakTeprabHON UHGMEKIUH, HO 57 % CIIbliang
JIMLLIb O HEKOTOPbIX MMKPOOpPraHU3Max WU He 3Ha/lu
0 HUX COBepIlieHHO (puc. 1).

Brisicaunocs, uto 33 % y4acTHHMKOB OIpoCa IoJy-
YT MHGOPMAIHIO 0 Bo30yuTesix 3a00/1eBaHuM erile
B 11IKOJIE, a 28 % y3Hamu 06 3ToM u3 JieKiuii B BY 3e.
Ho 607bIIMHCTBO peCnoHEeHTOB y3HaMU 0 00/e3HsIX
U3 IpyIUX, MeHee 0CTOBePHBIX UCTOYHUKOB, a 3Ha-
YWT, UX 3HAHUSI MOT'YT OBITh OIIMOOYHBIMU. B ceMbsix
JaHHY0 TIpobieMy oOCy>Kaamu nuiib B 18 % ciiyuaeB

(puc. 2).

Puc. 1. IJnarpaMmmbl pe3ynstaToB Onpoca B MPOUEHTHOM COOTHOLLEHNN
Fig. 1. Percentage charts of the survey results
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Puc. 2. TucTorpaMmma onpoca ¢ MHOXECTBEHHbIM BbIGOPOM (B MpoLieHTax)
Fig. 2. Multiple-choice survey histogram (in percentages)

Kax/ipiii mectoit yuacTHUK orpoca (18 %) cranku- [To pe3ynbraTaM aHaTUTAYECKOTO 0OCIeI0BaHUS
BAJICS IMYHO WK y3HaBaJl OT 3HAKOMBIX, UTO Torielyd 88 % OIMpOIIEeHHBIX JIUL] CYUTA/IH, YTO JAHHBIN BO-
CTa/ii IPUYUHON BO3HUKHOBEHUS MH(PEKIIMOHHBIX TPOC HeAOCTAaTOYHO OCBEIleH B COBPEMEHHOM MUpe,
3aboneBanwmii (puc. 3, Borpoc (0)). U XoTe/iu Obl y3HaTh 00 3TOM pa3zesie Haleid paboThl

nogpobOHee (puc. 3, Borpoc (a)).

Puc. 3. [lnarpaMmbl pe3ynsTaTtoB Onpoca B MPOLIEHTHOM COOTHOLLIEHWUN
Fig. 3. Percentage charts of survey results
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Takum obpa3zom, 91,4 % pecroHIEeHTOB COUTH
TeMy «bakTepHuanbHble UHPEKLUH, epeJarolyecst
C MoLe/lyeM» O4eHb COBPEMEHHOU U aKTyaIbHOMU.
Heob6xonumo 1oJuepKHyTh, UTO (hakTOpamu 3allyThl
TMOJIOCTU PTa U MIOTeHLMATIbHBIMU BO30y UTeIIMU
3abo0s1eBaHMI CJTU3UCTHIX 000I0UEK BEPXHUX OT/AE/I0B

pecnupaToOpHOro TpaKTa 3auHTepeCOBaTUChE B CPeJHEM
65 %. I1pu 3TOM 006 0COOEHHOCTAX (PYHKLIMOHATBHBIX
MpOsIB/IEeHUY aKTUBHOCTU UMMYHHOW CUCTeMBbI CJIU-
3UCTBIX 000/I0UeK POTOBOM MOJIOCTH 3aXOTeJH Y3HATh
56,4 % oripoliieHHbIX MOJIOJBIX Jtofel (puc. 4).

Puc. 4. lncTorpaMmma onpoca B NPOLEHTaX C MHOXECTBEHHbIM BbIGOPOM

Fig. 4. Percentage histogram of the survey with multiple choice

BbiBOAbI

Okas3asock, uTo [0 He/laBHETO BPEMEHH IUrieHe
TI0JIOCTU PTa IIPU TOLIeJTysX OIPOLIEeHHEIe He TIPUABaIN
JIOJDKHOTO 3HauUeHUst. AHa/IU3 TIOJTyUeHHBIX B pe3y/ibTare
OTIpoCa MaTepHasIoB TIOKa3as, UTo BOIMIPOC O repeaaye
B030yauTesel MHMEKIHI MPU MOLIeTysX Ype3BblUaiiHO
aKTyasieH cpe/ii Mosiofiexku. OrpaliiiBaeMast ayJUTOPHsI
TIPOSIBU/IA TIOBBILIIEHHYO 3aMHTEPECOBAHHOCTD K TEMe
0 TTOTeHIMAILHBIX BO30yAUTE/IsIX 3a00/IeBaHNI POTO-
BOMU TIOJIOCTH, C/TU3UCTBIX 000/I0UEK BEPXHUX OT/IE/IOB
pecrupaTopHOIO U JKeJlyL0UHO-KUILIeYHOr0 TPAaKTOB.
BoJtbI110 HHTEpeC BbI3Ba/iv BOIIPOCHI O (haKTopax 3a-
IIUTHI TIOJIOCTU PTa U O paboTe UMMYHHOM CHUCTEMBbI
POTOBO# 100CTH. [IOCTYIHOM /17151 MOJIOAEKH UH(DOP-
Mariy o JAHHOU TTpobsieMe Bce ellje HeZloCTaTOYHO.
BOJIBITMHCTBO OMPOIIEHHBIX JIUL] XOTeTH OblI Y3HATh
00 3TOM 3HaUMTE/TLHO TTO[POOHee.
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KJIMHWYECKUWN CJTYYAN
CASE REPORT

MeﬂK0y39HKOBbII7I capkoupg beka B NnpaKTukKe aAepmMmartosiora

O.A. MecHAHKHHA' ‘g, C.K. Psab6og?

! AcTpaxaHCKU¥ roCy/japCTBeHHbIM MeULIMHCKUI YHUBEPCUTET, 2. AcmpaxaHb, Pocculickas ®edepayus
2000 Koucunuym, 2. Acmpaxatb, Pocculickas @edepayus
< olga_mesnyankina@mail.ru

AnHoTarnusa. HeBbicokast yacToTa BCTpeuaeMOCTH CapKOW/03a KOKU B IPAKTHKe [1epMarTo/i0ra, MHOIOYMC/IeHHbIe KITMHU-
YeCKHe TIPOSIB/IEHMS], CXO/ICTBO C IPYTHMH JlepMaTo3amMy 00y C/IOB/IMBAIOT CIOKHOCTH B CBOEBPeMEHHOH IT0CTaHOBKe IUarH03a,
TIPUBOJAT K JUAarHOCTHUECKUM OIIMOKaM, U, KaK C/Ie/ICTBHe, HeCBOeBPeMeHHOU Teparnuu. [IpesicTaBieHHOe KIMHUYECKOe
HabmoeHre IeMOHCTPHUPYET BXKHYIO POJIb NPOBeZieH s AeTanbHOro AuddepeHyaabHO-AHarHoCTHUeCKOro TIOMCKA Y TIallieHTOB
TIpY N0J,03pEHNH Ha CapKOK/103 KOKU. Ko>KHbIe NposiB/IeHHsI [1aTOJ/IOrMUeCKOro Mpoliecca MOTYT COUeTaThCsl C TopakeHueM
MMQaTHYeCKUX y3/I0B, AbIXaTe/JbHOM CUCTeMBI U IPyTMX OpPraHOB, NpeJilieCTBOBATh UM WM HOCUTh M30/IMPOBaHHbIN Xapakrep,
B CBfI3U C 3TUM KaXK/IbIi TIALIMEHT C BepUGHULIMPOBAHHBIM JUarHO30M CapKOM/03a KOXKU JO/KeH ObITh 06C/Ie10BaH A/Is UCKITO-
YeHHs] CUCTEMHBIX MPU3HAKOB 3aboneBanusi. CrieZlyeT MoJuepKHYTh, UTO CAaPKOH/03 KOXKHM MOXKET UMETh TIapaHeorIaCTHUe CKUH
XapakTep, SIB/ISSICh MapKepoM MM OIIpo/repaTUBHBIX ITPOLIECCOB, MUEIOAUCIIaCTIYECKOTO CHH/POMa, TT03TOMY ITpaBH/IbHAs
Y CBOeBpeMeHHasi Bepr(HKaL¥sl KO)KHOTO TIPOLiecca MOXKeT SIBISAThCSI He0OXOAMMBIM YC/I0BHEM paHHed JMarHOCTHKH ApYTHX,
BO3MO)KHO CYOK/IMHMUECKH ITPOTEKAFOLMX MaTo/IOrHUeCKUX MPOLIeCCOB Y MaljdeHTa.

KiroueBrble c/10Ba: capKkou/i03 KOXKU, FpaHy/1eMaTo3HOe BOCIa/leHe, MeJIKOy3e/IKOBbIi capkonz beka

Hudopmanus o hpuHAHCUPOBAaHUH. ABTODEHI 3asiB/ISIIOT 06 OTCYTCTBHUM BHELTHero (pMHaHCHPOBAHUSI.
Bkiaj aBropoB: MecHsiHkMHA O.A. — KOHLEMLUSA U AU3akH UCC/IeloBaHusA, 06paboTKa Matepurasa, aHa/lu3 MOayYeHHbIX

[laHHBIX, HanrcaHue TekcTa; Psboe C.K. — KOHLIeNIMS U AU3aiiH nccienoBanus, cbop Marepuana, o6paboTka Marepuana,
HarvcaHue TeKCTa.
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HNudopmanys o KOHQINKTe HHTEPeCcoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(WIMKTA MHTEPECOB.

BiiarofjapHOCTH. YUaCTHUKH UCC/Ie0OBaHUS BBIPKAIOT 0/1arojapHOCT MaljueHTy, JaBlIeMy Ccoryiacrie Ha 06paboTKy mepco-
HaJIbHBIX JaHHBIX U Ty O/IHKALHIO.

HNudopMupoBaHHoe coryiacie Ha My0IMKanuw. Y mnanyeHTa ObU1o NonyueHo 100poBosibHOe MHGOPMHUPOBAHHOE COT/IacHe
Ha yJacTHe B UCC/IeIOBAHUH COTVIaCHO XeJTbCUHKCKOM JleKapanuy BceMyupHOUW MequiMHCKOM accoranyy (WMA Declaration
of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06paboTKy repcoHanbHbIX JaHHBIX
Y coryiacue Ha MyOlUKaLHIo.

ITocrynuna 10.12.2021. ITpunsra 24.01.2022.

Jna qurupoBauus: MecusHkuna O.A., Ps6oe C.K. Menkoy3eaKoBbIi capkou beka B mpakTuke JepMartosiora // BecTHuk
Poccuiickoro yHUBepcuTeTa ApYy»XO6bl HapozoB. Cepusi: Megununa. 2022, T. 26. Ne 2. C. 188—193. doi: 10.22363/2313-0245-
2022-26-2-188-193

Beck's small-nodular sarcoid in dermatologist practice

Olga A. Mesnyankina' = Sergey K. Ryabov?

!Astrakhan State Medical University, Astrakhan, Russian Federation
2L.L.C. Consilium, Astrakhan, Russian Federation
D olga_mesnyankina@mail.ru

Abstract. The low incidence of skin sarcoidosis in the practice of a dermatologist, numerous clinical manifestations,
similarities with other dermatoses cause difficulties in timely diagnosis, lead to diagnostic errors, and, as a consequence, untimely
therapy. The presented clinical observation demonstrates the important role of conducting a detailed differential diagnostic
search in patients with suspected skin sarcoidosis. Cutaneous manifestations of the pathological process can be combined with
lesions of the lymph nodes, respiratory system and other organs, precede them or be isolated, in this regard, each patient with
a verified diagnosis of skin sarcoidosis should be examined to exclude systemic signs of the disease. It should be emphasized that
sarcoidosis of the skin can have a paraneoplastic character, being a marker of lymphoproliferative processes, myelodysplastic
syndrome, therefore, correct and timely verification of the skin process may be a prerequisite for early diagnosis of other, possibly
subclinically occurring pathological processes in the patient.

Key words: skin sarcoidosis, granulomatous inflammation, Beck’s small-nodular sarcoid
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BeepneHue

Capkoudo3 — My/IbTUCUCTEMHOE 3a00/1eBaHKe He-
SICHOM 3THOJIOTMH, XapaKTepu3ytoleecss 00pa3oBaHHEM
crneLirUeCKUX HeKa3eo3HbIX IPaHy/ieM B Pa3/IMUHBIX
opraHax M TKaHsX (JiuM¢aThuecKue y3/bl, OpraHbl
[IbIXaHUs, KOXKa, KOCTH U 7ip.) [1, 2], mpu 3TOM ropaske-
HH€e KOJKHOT'O MOKpoBa otMevaetcs B 20-35 % ciyua-
eB [3-5]. [TepBbie onucanus 3a00/1eBaHUS CBSA3BIBAIOT
c umenamu J. Hutchinson (1898), E. Besnier (1889),
M. Tenesson (1892), S. Boeck (1899).

HecMmoTpst Ha To, UTO 3THOIOTHS 3a00/1EBaHIST OKOH-
yare/ibHO He YCTaHOBJIEHa, 3HAYUMYIO POJTb B Pa3BUTHU
MaTO/IOTUYeCKOTo TTPoIiecca OTBOAST reHeTHYe KoM
MpeJpacroioKeHHOCTH, UMMYHOJIOTUYeCKUM Hapyliie-
HUSIM, BO3ZIeHCTBUIO MPO(eCCHOHATbHBIX BPEJHOCTeH
1 MHGEKLMOHHBIX areHToB [4, 6].

B HacTosiiee BpeMsi Haubo/bIllee BHUMaHUe
yaensieTcsi UMMYHOJIOTHYeCKOW KOHLeMLUY Pa3BUTHUS
CapKou/103a, COTIaCHO KOTOPOW aTUMTUYHbIA UMMYH-
HBIM OTBET Ha HeM3BeCTHBIN aHTUTeH TIPUBOAUT K (op-
MUPOBaHUIO OYaroB rPaHy/IeMaTO3HOT0 BOCIa/IeHUS,
BBITIO/THSIIOIUX OTPAaHUUYUTEbHYI0 QYHKIHIO [4, 7,
8]. I1pu 3TOM, MO MHEHUIO Psijila UCC/IefiloBaTe e,
KacKaJl UMMYHOJIOTUYeCKUX peakluid pa3BUBaeTCs
BTOPHUUHO B OTBET Ha BO3/IeCTBUE TeHeTHUe CKUX
1 3Kosoruueckux (akropos [9]. YcraHoBieHO, UTO
capkonzi030M yaiie (B 5—10 pa3) 60/€I0T >KeHIIWHBI,
MUK 3a00/1eBaeMOCTH MPUXOJUTCS Ha 2 BO3PACTHBIX
nepuopa: 20-30 u 50—60 neT, ofHaKO OMUCAHBI CTY-
yay 3a00/1eBaHUs JeTed ¥ moKuseix [1, 10,11].

Capkou/103 KO>KU XapaKTepU3yeTCsl KTMHUYeCKUM
nosiumopdusmom [7, 12, 13].

OCHOBHBIMH KJIMHUYeCKUMU (POPMaMHU SIBJISTFOT-
cs1 capkou/, beka (KpymHOY3/10BOM, MeIKOY3€eKOBBIU
u muddy3HO-UHPUIETPATUBHBIN), 03HOO/IEHHAST BOJI-
yaHka beHbe-TeHHeCcOHa, MOAKOKHBIE capKoubl lapbe-
Pyccu, anrnomonong, bpoka-ITorpue [14]. [Tomumo
TUTIAYHBIX (HOPM TIOpayKeHHs1 KO)KU TIPU CapKOU/i03e,
CYIIIeCTBYIOT pa3HOOOpa3HbIe aTUITAYHbIE JOPMBIL: 3PU-
TeMaro3Hasl, JIMXeHOUJHas, KOJbLIeBUHasl, CKiepofep-
Moroz100Has1, a TakKKe KJIMHUUeCKHe BapHaHThI, Harlo-
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MUHarOIL1e TyOepKY/IOUIHBIN THII JIETIPbI, TUTTOUHBINA
HeKpobO1o03, 6a3aniomy, KpaCHYIO BOTYaHKY U Jpyrye
nepMmato3sl [15—-17]. Hepeako y 60bHBIX CapKOUAO0-
30M BBISIB/ISIFOT Y3/10BaTyl0 3pUTeMY, KOTOpasi JIULLeHa
crielpuyeCcKux [/ CApKOU03a TMCTONOTAYEe CKUX
TIPOSIB/IEHWH 1 TIO3TOMY TIpeZicTaBsisieT coboii nmpumep
Hecreu(puuecKrx MopaxeH! KOKY NPy JaHHOM 3a-
OosieBanuu [18].

Ko)kHble nposiB/ieHHs CapKOUZ03a cleayeT Aud-
(bepeHLIMPOBaThL OT MOPa)KeHUM KOXKH MPH TyOepKy-
ne3e, jenpe, KpaCHOM IJIOCKOM JIUIlIae, JUCKOUIHON
KpaCHOW BOJIYaHKe, KOJIbLIeBUJHOW rpaHyeme,
nuMborpoaudepaTUHbIX 3a00/1eBaHUAX U IPYTUX
JlepmaTosax.

Pemarolrjee 3HaueHre B JUarHOCTHUKe CapKOKU/[03a
KO)KU MMeeT TMCTOJIOThYecKoe ucciefoBanue. [1aro-
Mopdonoruueckasl KApTUHA CapKOUJHOW rPaHy/1eMbl
BecbMa criel{(ruHa: ornpeiessieTcs LieHTpasbHasi 30Ha,
COCTOSALLAsA U3 SMUTETUOAHBIX U TUTAHTCKUX KI€TOK
[uporoBa—/IaHrxaHca, OKpy>keHHasi 000/JKOM U3 JIUM-
(dhormToB € MpuMeckio (rUbpobIacToB, MaKpodaros,
IJIa3MaTUYeCKUX KaeTok [14, 19].

B cBs31 C HEBBICOKOW 4aCTOTON BCTPEUaeMOCTH
CapKoKr/i03a KOXKU B IPaKTHKe 1epMaroJ/iora, CaoX-
HOCTSIMHU B JUaTHOCTHKE, PUBOJUM COOCTBEHHOE
K/IMHUUeCKoe HabsofieHue.

[MarmenTka ., 53 sieT 0bpaTuIach B KIMHUKY B HO-
s6pe 2021 1. ¢ kamobaMy Ha MOSIB/IEHUE BBICHITTAHUH
Ha Koxke 6e3 CyObeKTUBHBIX OIyLI[eHUH.

/13 aHaMHe3a 3ab0/1eBaHus: MALMEHT CUMTasI cebst
O60bHBIM B TeueHHne 10 MecsiijeB, KOr/ia BIiepBbIe
NIOSIBU/IMChH BBICHITIAHUS Ha KOXKe JIULia, COIIPOBOXK/a-
rorecs 3yaoM. [TosiBeHue BbIChIAaHUN MaLieHTKa
HU C ueM He CBsi3bIBasia. HeogHOKpaTHO obpartianack
B pa3nmunble JITTY r. AcTpaxaHu, T/e, CO CJIOB, ObLI
BBICTaBJ/IEH JUAarHo3: YKyChbl HACeKOMBbIX, IPOBO/U-
Jlach Tepanusi aHTUTUCTAMUHHBIMU TIpernapaTamu,
TOIMYeCKUMHU ITIFOKOKOPTUKOCTepouaMu. B cBsi3u
C oTcyTCTBHEM 3¢ (deKTa OT IPOBOAUMOM Teparuy,
TOsIB/IeHeM HOBBIX BBICHITIaHUH TaljueHTKa obpa-
TWJIaCh B JJaHHYIO KJIUHUKY.
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AHaMHe3 )XU3HU: Hac/le/ICTBEHHOCTb He OTAroLle-
Ha. [lepeHeceHHbIe U COMYTCTBYHOLMe 3ab0/ieBaHUS:
XPOHWYeCKUH MuenoHepuT, MHOTOY3/10BO# 300,
XOJIELIJUCTIKTOMUS. BpejHble NIPUBBIYKY OTPULIAeT.
T'emoTpaHcdy3mii He Ob110. AJIeprosoruueckuii aHa-
MHe3 CTOKOWHBIA. HacieicCTBEHHOCTE He OTATOIIeHa.

Status localis: TlaTtosioruueckuii mpoLecc HOCUT
pacrpoCTPaHeHHbI XapakKTep, J0Ka/IM30BaH Ha KOXKe
BOJIOCUCTOW YaCTH IOJIOBBI, JIULIA, FPYAH, CIIMHBI U J1e-
BOTO pejIlieubsi, IpeCTaB/IeH MOJylapOBHU/HbI-
MU y3eskamu oT 0,5 1o 1,0 cM po3oBaTo-CMHeBaToOu
OKPAaCKU TJIOTHO-3/1aCTUYeCKUM KOHCUCTeHLMU. [1pn
JIMaCKOTTMHM 0OHAPY’KUBAIOTCSI MeJIK/ie KOPUYHeBaTo-
JKeNThle MATHBILIKY (puc. 1-2).

['cTonoruueckoe uccaefoBaHre OHoNTaTa KOKH
0T 22.11.2021 r.: TOCKYT KOXH C MOJKOXKHOU YKUPOBOM
KJjeTuatkout pasmepom 1,0%0,5%0,2 cm. B nepme rpany-
JleMarto3Hasi K/1IeTOYHasi MH(QWIbTpaLys U3 JTMM(OLIMTOB,
Makpodgaros, ¢rdpob1acToB, SMUTETMOUJHBIX KITETOK

Puc 1. KnnuHnyeckue NposiBneHna Meikoys3enkoBoro
capkow03a KOXu B 06nacTv nnua y naumneHtkn ®., 53 net

Fig 1. Clinical manifestations of small-nodular sarcoidosis
of the skin in the facial area in patient F,, 53 years old

DERMATOLOGY

Y TUTAaHTCKUX MHOTOSIIepHBIX K/IeTOK, 6e3 HeKpo3a.
['panynembl 00/IbILIEH YACTBIO C YeTKUMU IPaHULIAMHU,
pasziesieHbl TOHKMMU COeJMHUTe/IbHOTKaHHBIMHU I1PO-
c/I0MiKaMu. 3ak/itoueHre: Mopgoiornueckast KapTUHa
rpaHy/1eMaTo3HOro BOCIaJeHusl.

Ha ocHOBaHWY JaHHBIX aHaMHe3a, KJIMHAYe CKOU
KapTUHBI U pe3y/bTaToB IMCTO/I0rMYeCKOro UCC/Iefio-
BaHUS MaLMeHTKe BBICTaB/eH AuarHo3: Meskoyse-
KOBbIW capkou/ beka. IlanjieHTKe peKOMeH0BaHO
JoobcriegoBaHue A/ UCK/IIOUEHUSI CUCTEMHBIX
TIPOSIB/IEHUH 1aTOJIOrMYeCKOro MpoLjecca, KOHCYJ/Ib-
Tauus (prtusuarpa u nynabmoHosora. [1o pesynbratam
NIPOBe/IeHHOM KOMIIbIOTEPHOM ToMorpadyy OpraHoB
IPYAHOM K/IeTKU JUarHOCTUPOBaHa KapThHa AUPQy3-
HBIX MEJIKOHOZYJIIPHBIX U3MeHEeHUM B [apeHXumMe
000uX JIeTKUX B COUETAHWUU C MeJMaCTHUHATbHOU JIUM-
(hoaseHonaTre, 4To, COrMIaCHO 3aK/II0YEHHIO, MOXKET
COOTBeTCTBOBAaTh NPOsBIeHUAM capkouzo3a II craauu,
JIeTOYHO-Me/IMaCTUHAaIbHON (OpMBI (COracoBaTh

Puc 2. KnuHnyeckue nposiBNeHns Mesikoy3enkoBoro
capKonao3a KoM B 061aCTV IeBOr0 Mpeanneybs
y naumeHTkn ®., 53 net

Fig 2. Clinical manifestations of small-nodular sarcoidosis of
the skin in the area of the left forearm in patient F, 53 years old
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C K/IMHUKO-71ab0paTopHBIMU JaHHBIMK). [lameHTKa
HaripaByieHa B 00/1aCTHOW KJTMHWYECKUM TTPOTUBO-
TyOepKyne3Hbld JucrnaHcep Ajsi oo0cie0oBaHUs
U oripefie/ieHUs] TAKTUKY BeJleHUsI.

IIpencraBieHHOe KIMHHWUYeCKOe Hab/ioeHne
JIeMOHCTPUPYET Ba)KHYIO POJib TIPOBeIeHUs Jle-
TanbHOroO AuddepeHIanbHO-4MarHOCTUUECKOro
MOKCKA y TAl[MeHTOB TPH MO03PEHNH Ha CapKOW/03
KO)Ku. HeBbICcOKasi yacToTa BCTpeUaeMOCTH JJaHHOTO
3a00sieBaHUs B MPAaKTUKe €pMaTOI0ra, MHOTO-
YylrC/IeHHble KTMHUYeCKre TIPOsIB/IeHUs], CXOZ,CTBO
C IPYTUMH ZiepMaTo3aMu 00y C/IaB/IUBAIOT CJI0KHOCTH
B CBOEBPEMEHHO MOCTaHOBKe /jharHo3a, IpUBOAST
K IMarHOCTUYeCKUM OLIMOKaM, 1, Kak CIe[iCTBHe, He-
cBOeBpeMeHHOMU Teparnuu. CriefyeT NofYepKHYTh, UTO
CapKOH/03 KO>KU MOYKET UMeTh NapaHeorylacTHue CKUi
XapakTep, SB/ssCb MapKepoM auMdonponudepaTus-
HBIX TTPOLIeCCOB, MUEIOAUCTIIACTUUE CKOTO CHH/PO-
Ma [4, 7]. B cBs3U C 3TUM NpaBWIbHas BepudUKarus
KO>KHOTO TIPOL[eCCa MOXKEeT SIB/IAThCST He00X0UMbIM
yCJIOBHEM pPaHHel JUarHOCTHUKU [JPYTUX, BO3MOKHO
CyOK/JIMHWUe CKY TIPOTeKAKIIUX MaTOJI0TUYe CKUX
TIpPOLIeCCOB Y MaljdeHTa.

KoskHble MposiB/ieHust 1aTo/I0TH4eCKOro mpoiiecca
MOTYT COUeTaThCsl C opakeHUueM auMdaTuyeCKIxX
y3JI0B, IbIXaTeJIbHOW CUCTEeMBI U APYTUX OPTaHOB,
rpe/iiecTBOBaTh UM WJIX HOCUTb U30/IMPOBAHHBIN
xapakTtep[4], B CBSI3U C 3TUM KaK/IbIi MaI[MeHT C Be-
pU(ULIMPOBaHHBIM /IMarHO30M CapKOK/03a KOXU
JIO/KeH OBbITh 00C/IeI0BaH /11 UCK/IIOUEHHUS CUCTEM-
HBIX MPU3HAKOB 3aboneBanus. [Ipy 3TOM HEKOTOpbIe
K/IMHAYeCKYe TPOSIBIEHUs CAPKOU/103a KOKH MOTYT
MMeTb TIPOrHOCTHYEeCKOe 3HaueHHe: 03HobOeHHast
BOJIUaHKA U ¢popMUpoOBaHUe O/sillieK MOTYT ObITh
CBsI3aHBI C Oosiee TsKe/IbIM CUCTEMHBIM Toparke-
HueM [20]. B 3akntoueHue ciefyeT noJuepKHYTb,
YTO MHOTroob6pa3Hble KJIMHHWUeCKHe MPOsBIeHUs
CapKOH/103a KOXKH, BO3MOKHOCTh Pa3BUTHS MY/IbTUCH-
CTEeMHOTO TOpa’keHus ¥ HebIarornpusTHOrO MPOTHO3a
TpeOyeT MpoBeieHHs CJIOKHOTO ArddepeHIHaTbHO-
JIMarHOCTUYeCKOro MOMCKa, Ha/IMuusl KJIMHUYe CKON
HaCTOPO’KeHHOCTH U BBICOKOTO MpodeCccroHanu3ma
JilepmaroJiora.
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OPUTMHAJIBHOE UCCJIEJOBAHUE
ORIGINAL RESEARCH

0Oc06eHHOCTN MMMYHHOM PEaKTUBHOCTU B AMHAMUKE
MOCJ/IE0XOroBOro nepuoga

A.K. A)xukoBa 8, AJL SicensiBckasa —, M.A. CamoTpyeBa

AcTpaxaHCKH ToCy/iapCTBeHHbBIN MeJULIMHCKNI YHUBEPCHUTeT, 2. AcmpaxaHb, Poccutickas @edepayus
> alfia-imacheva@mail.ru

AnHoTanmsA. AkmyaibHocmb. Ha cerogHsIIHNN /1eHb C/I0KHBIM BUJIOM TIOBPEXKEHUs TKaHel KOKH OCTaeTCsl O’KOroBast
TpaBMa. Hapsiiy ¢ JIOKaJbHBIMU [IeCTPYKTUBHBIMU U TUCTPOGHUUECKUMH SIBJIEHUSIMU HaOJTFOAl0TCS CUCTEMHBIE U3MeHeHUs
B opraHu3mMe. Lenb uccnedosaHusi — 3KCIiepUMeHTaIbHOe H3yUyeHHe UMMYHHON peakTHBHOCTH OpraHr3Ma HeJTMHEHHbIX KPBIC
B YCJIOBUSIX «0XKOTOBOTO» CTpecca, COPMUPOBAHHOTO B pPe3y/ibTaTe KOHTaKTHOUM TePMHUECKOU TpaBMbl. Mamepuab! U Memoobl.
VccnenoBaHre IPOBOAW/IN Ha HeJIMHEeHHBIX KpbICcax-camilax cpefiHeil Macchl 220 rp. @yHKIMOHAIbHYI0 aKTUBHOCTh UMMYH-
HOH CHCTeMBbI JIJaO0PaTOPHBIX KUBOTHBIX OL|eHMBA/IM HA OCHOBAHWM CTaH/APTHBIX TeCTOB OLIeHKH alallTUBHOCTH UMMYHHOU
cucteMsl. Pesynsmambt u 06cysicdeHue. B xofie 3KCriepyuMeHTaIbHOTO UCCIIeJ0BaHMsI YCTAHOBJIEHO, UTO B JUHAMUKE 0’KOTOBOM
TpPaBMBbI y 1ab0paTOPHBIX )KUBOTHBIX HaO/MIOaMMCh Baprabe/ibHble M3MeHeHUss UMMYHHOW PeakKTUBHOCTH OpraHu3Ma Ha YDOBHE
KJIETOYHOT'O ¥ TYMOPA/IbHOTO 3BeHbeB MMMYHHUTETA, UTO MPOSIB/ISIOCH CHIDKeHreM uHZekca PI'3T u yBesnmueHreM ciieyrOmpx
TI0Ka3aTesieii — TUTpa aHTUTeJI, GaroruTapHOTO UHAEKCa, (parolUTapHOro YKC/Ia, JIeMKOLMTapHOro Ko3dduieHTa 1 KoiuuecTsa
nefikoLiToB. [ToBbIlLIEHHOE COZlepyKaHue ManovKosiiepHbIX ()OPM yKasblBasIo Ha aKTHBALUIO [PaHYJIOLUTOI033a, UTO OTpe/iesisiio
JlepereHepaTHBHBIN /lepHBIH C/IBUT HeHTPOGUIbHBIX IPaHy/IOLUTOB B1eBo. Hapsy ¢ yKa3aHHBIMU H3MeHeHUsIMH Habmozamm
CHWKeHHe MaCChl IMMYHHBIX OPTaHOB (TUMYCa U CeJie3eHKH), YTO MO’KHO OOBSICHUTh BhIpayKeHHEM aKLUAeHTa/IbHON HHBOJTIOLIUH,
BBI3bIBAEMO MHTOKCHKarell Ha )oHe TePMUIECKOTO 0XK0ra. Bbigodbl. B yC/i0BHsIX «0XKOT0OBOT0» CTpecca MPOMCXOAUT MIMMYHHbIN
nucbanaHC B BU/le aKTHBALMK OJHUX W CYTIPECCHHU APYTHX 3BeHBEB B Pa3Hble CPOKK HabsmogeHui. Takum obpa3om, B xoze
0’KOTOBOT'0 TIpoLjecca IPOXCXO/sIIIre Ha YPOBHe OpraHU3Ma CHCTeMHble IMMYHHbIE H3MeHeHHs] IMel0T Pa3sHOHarpaB/IeHHbIN
JUHaMHUeCKUi XapaKTep, UTO CBUAETENbCTBYeT 00 afJaNTHBHBIX BO3MOYKHOCTSIX UMMYHHOM CHCTEMBI.

KnioueBble c/10Ba: TepMUYecKasl TPaBMa, «0’KOTOBBIH» CTPeCC, KIeTOUHOe U TyMOpalbHOe 3BeHbsl UMMYHUTeTa, UMMYHHBIN
JucbasaHc, akTUBaLysl, CyIIpeccust
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Immune reactivity features in post-burn dynamics

Alfiya K. Azhikova ‘E, A.L.Yasenyavskaya ~, M.A. Samotrueva

Astrakhan State Medical University, Astrakhan, Russian Federation
> alfia-imacheva@mail.ru

Abstract. Relevance. To date, burn injury remains a complex type of damage to skin tissues. Along with local destructive
and dystrophic phenomena, systemic changes in the body are observed. The aim of the study was the experimental study of the
immune reactivity of the body of nonlinear rats under conditions of “burn” stress formed as a result of contact thermal trauma.
Materials and Methods. The study was carried out on non-linear male rats with an average mass of 220 gr. The functional activity
of the immune system of laboratory animals was evaluated on the basis of standard tests assessing the adaptability of the immune
system. Results and Discussion. In an experimental study, it was found that in the dynamics of burn injury in laboratory animals,
variable changes in the body’s immune reactivity were observed at the level of the cellular and humoral links of immunity, which
was manifested by a decrease in the WGST index and an increase in the following indicators — antibody titer, phagocytic index
(F1), phagocytic number (FF), leukocytic coefficient and number of leukocytes. The increased content of stick-nuclear forms
indicated the activation of granulocytopoiesis, which determined the deregenerative nuclear shift of neutrophil granulocytes to
the left. Along with these changes, a decrease in the mass of immune organs (thymus and spleen) was observed, which can be
explained by the expression of accidental involution caused by intoxication against the background of a thermal burn. Conclusion.
Under conditions of “burn” stress, an immune imbalance occurs in the form of activation of some and suppression of other links
at different observation times. Thus, during the burn process, systemic immune changes taking place at the body level have
a multi-directional dynamic character, which indicates the adaptive capabilities of the immune system.

Key words: thermal injury, “burn” stress, cellular and humoral immune units, immune imbalance, activation, suppression
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BeepneHue

B nonnmMaHnM MexaHU3MOB pereHepanyy KOxXu
BCe yallle BCTaeT BOMPOC O JIOKA/TbHbIX U CUCTEMHBIX
HelpOMMMYHO3H/JOKDUHHBIX B3auMoencTBusix. Heli-
POUMMYHOSH/IOKPHHHBIE B3aUMO/eHCTBUS Ha YPOB-
He KOXXU OTPaKaroT BIUSIHUE PeryJsTOPHbIX CUCTEM
Ha CTPYKTYPHO-(DYHKI[IOHA/TbHBIE 0COOEHHOCTH KOXH [ 1]
Y TIPe/ICTAB/ISIOT COOO0M KOOTIepaTUBHBINA KOMITIEKC,
YTIPaBJISIIOLLMI TTepru(epruuecKUM BOCIaieHueM U Ipo-
LleccamMy pereHepayu kKoxku [2, 3]. [Ipu 3ToM UMeHHO
MMMYHHasl CUCTeMa TIepBOil pearvpyeT Ha MoBpex/a-
tolre (akTopbl, aKTUBU3UPYSI MPOLIECC BOCIaIeHUs]
Y peanr3ys OTBETHYIO peakL1io opranmsma [4, 5].

Ha ceropgHamHui feHb C/I0XKHBIM BHOM M10-
BpEX/|eHUs TKaHel KO)KM 0CTaeTCsl 0)KOroBast TpPaBMa.
Hapsizy ¢ iecTpyKTUBHBIMU U JUC(YHKI[MOHA/TBHBIMU
SIBJIEHUSIMH B 00/1aCTH 0)KOTOBOM PaHbI HAOJTIOAI0TCS
crieu@uueckre TKaHeBble U3MeHeHHs1. B ocHoBe Kiie-
TOYHOM PeaKTUBHOCTH JIeXKaT TIPOLIeCChl JIEHKOIIUTapHOM
MHGUIBTPALMK OYara BoCIajeHusi, B Xofie KOTOpOu
peasiM3yroTCs aKTUBALMS MTPOLIECCOB, OMOCPeAYIOLINX
KOOIepaL1io IMMYHOLIMTOB B UMMYHHOM OTBeTe [6, 7],
a Takke HePOMMMYHHO3H/IOKPUHHbIE ME)KCHCTEMHbIe
B3auMogercTBUs. Kpome Toro, xapakTep UMMyHOpeak-
TUBHBIX HapyllIeHUI HAMpsIMYIO OrpefiesisieT TeueHue
Y UCXOf, TepMUUeckoi TpaBmblI [8, 9]. CornacHo coBpe-
MeHHbIM Mpe/CTaBIeHNSIM, BOCCTAHOB/IEHHE TKaHel Mpu
TepMHUYeCKUX 0KOrax oTpakaeT eJUHCTBO IPOLIeCCOB
BOCIIa/IeHUs U perapalyy, Kak MHAYKTOPOB TKaHEeBOM
peaki[uu Ha roBpexxzaenHue [6, 83—13].

Bomnpocam usyuenns natopmu3nonorui 1 UMMYHO-
JIOTMYeCKOI'0 CONPOBOXK/eHUS IIPY 0)KOTOBOU TpaBMe
MOCBSAILIEHO A0CTAaTOYHO MCCJ/e[0BaHUM, OHAKO
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OTCYTCTBYIOT /JaHHble 00 UMMYHHOU peaKTUBHOCTU
OpraHu3Ma B pa3Hble CDOKH TI0C/IE0’KOTOBOTO TTE€PH-
ofa. B cBsA3u c pa3HO BpeMeHHOU BOBIeUeHHOCTBIO
UMMYHOKOMITETEHTHBIX KJIETOK B TI0C/I€0’KOTOBOM
Tepro/ie HayYHbIM MHTEpeC TPeICTaB/IsIOT 0CO0eH-
HOCTH (PYHKIIMOHA/IbHOW aKTUBHOCTU UMMYHHOMU
CHUCTeMbI B JMHAMUKe II0CJIE0KOTOBOI BOCIIA/IUTE/ILHO-
pereHepaTUBHOU peakIi[yu.

Ilenb uccnedoeanusi — n3yuenve ocobeHHOCTeH
UMMYHHOW PeakKTUBHOCTH 0€eJbIX KPBIC B IMHAMUKE
TOC/IE0XKOTOBOTO TIepHOJaA.

MaTepMan bl ® METOADbI

UNccnegoBaHue NMpoOBOAUIN HAa HeJTMHEUHBIX
KpbICax-camiiax cpefiHeil Macchl 220 Tp, KOTOPBIX CO-
JiepyKaJii W30/TMPOBAHHO JIPYT OT ZipyTa MPH CBOOOAHOM
JOCTyTIe K BoZie U Kopmy. [1pu pabore ¢ >KUBOTHBIMU
TMpY/IeP>KUBATMCh TYMaHHOTO OTHOLLIEHUSI COTVIaCHO
TO/IOXKeHUsIM X elTbCUHKCKOM fleKnapariuu (1964—2013),
ITpukasa Munszapasa Poccuy Ne 1991 ot 01.04.2016 T
«OO0 yTBepyK/IeHNH TIPABHJ/T HaJ|IerKalllel labopaTopHOM
npakThKu» (GLP). PaHmoMu3aiust 1abopaTopHbIX )KUBOT-
HBIX MMPOBOJM/IACh C YYETOM BPEMEHHOI'0 MPOMEeKYTKa
T0C/Ie TEPMUYECKOT0 OXKOra: TPyTIIa UHTAaKTHBIX XKUBOT-
HBIX — (KOHTPOJIb); TPYIIIa )KUBOTHBIX Ha 2-€ CyTKH I10-
CJie TEPMUYECKOTO 0XKOTa; TPYIIa YKUBOTHBIX Ha 4-e CyT-
KU [10CJIe OXKOT'a; FPYIINa )KUBOTHBIX Ha 7-e CYyTKH M0C/Ie
0’KOra; TPYIINa )XKUBOTHBLIX Ha 10-e CyTKU Tocyie o)Kora.

MopenvpoBaHre TEPMHUUECKOTO 0XKOTa MPOBO-
WA B IeTUIMPOBAaHHON Me)XX/IOTIaTOYHOM 06/1acTH
KpbIC. [T0CKO/IBKY BOCTaIMTeIbHO-pereHepaTrvBHas
peakiusi BapuabesibHa BO BDEMEHHU U XapaKTepPU3yeT
[IVHAMUKY TTOCTTPaBMaTH4eCKOro IpoLecca, To LieJse-
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coobpa3Hee NIPOBOJUTH aHAIU3 U3MeHeHHI BO BCe ee
(ha3b1— nepByto (azy — asbreparyo (Ha 2 — 4-e CyTKU
MOCTTPaBMaTHueCKOro 1eproa), BTopyto a3y — 3KC-
CyJaLMIO (Ha 7-e CyTKU MOCTTPaBMaTH4eCKoro rnepruoza)
U TpeTbio a3y — nposmmdeparuro (Ha 10 cyTku roce
TEPMUYECKOr0o 0kora). J1/1s OLieHKH a/JalTUBHBIX BO3MOXK-
HOCTeil IMMYHHOM CUCTeMbl KMBOTHBIX JIeKarliTUPOBaIU
Ha 2-e, 4-e, 7-e, 10-e CyTKM OC/Ie TEPMUUECKOTO OXKOTa.
Pe3ysnbraThl McciieoBaHust 06pabaTbiBaiu MeTo-
JlaMH1 BapUaLlMOHHOM CTaTUCTHKHU C UCII0/Ib30BaHUEM
niporpammel Microsoft Office Excel 2007 (Microsoft,
CIIIA) (onpeznenenue t-kputepusi CTerofeHTa). JJocto-
BEPHOCTh pa3/Muunii B SKCIIePUMEHTa/bHbIX TPyIINax
OL[eHMBAJ/IM MIPYU YPOBHe ocToBepHOCTH p<0,05.

Pe3ynbTaTtbl M 06CyXAeHMe

B ycioBusix TepMUUeCKOM TPaBMbl POUCXOAUIU
V3MEeHEeHUsI CO CTOPOHBI KJIETOYHOI'O ¥ 'yMOPalbHOIO
3BeHbeB UMMyHHUTeTa. B Tabm. 1 mokasaHo, uTo UH/EKC
peakLyy rurepuyBCTBUTEILHOCTH 3aMe/lJIEHHOT O
tuna (PI'3T) y KpbIC Ha 2-e CyTKM MOCJIe 0XK0ra CHHU-
»kancs Ha 35 % (p<0,05), 1o cpaBHEHHIO C KOHTPOJIEM,
a B KOHL|e 11epBOii (pa3bl BOCHAUTE/IbHO-PereHepaTUBHOM
PeaKILi — Ha 4 CyTKH 10CJie 0kora IpUO/mDKaIcs K Uc-
xofHbIM 3HaueHusM (p<0,01). Bo Bropyto (Ha 7-e CyTKu
TI0C/Ie 0KOTa) M TPeThi0 (asbl (Ha 10-e CyTKY MoC/ie 0Ko-
ra) BOCMa/IMTe/IbHO-pereHepaTBHOM peakIiuM JIaHHbIN
roKasaresb CHWKascs B cpegHem Ha 50 % (p<0,001),
10 CPaBHEHMIO C TAKOBBIM B KOHTPOJILHOM TPYIITIe.

CpasnuBas rokasaresim PI'3T mexay rpymmamu, ot-
Meuayd TeHZeHLIMIO K YBeIMYeHHUIO Ha 4-e CyTKU T0CIe

oxora— noebitienneM uHzekca PI'3T wHa 30 % (p<0,01),
10 CPaBHEHUIO CO 2-MH CyTKaMH. OJHaKO BO BTOPYIO
(Ha 7-e CyTKM 1OC/Ie 0yKora) U TpeThio ¢a3sbl (Ha 10-e
CYTKH MOCJIe 0)KOra) BOCIa/IUTe/IbHO-PereHepaTUBHON
PeaKLK JaHHbIM [0Ka3arte/lb CHDKa/Cs B cpenHeM Ha 50 %
(p<0,001), o CcpaBHEHMIO C TAKOBBIM B IPyMIax «4-e CyTKU
TI0CJTe OXKOTa» U «7-e CYTKU MOCJTe GKOra» COOTBETCTBEHHO.

B xome uccnenoBaHus BeISIBJIEHO MOBBILIEHUE
THUTpPa aHTUTEJ B KPOBU Oosiee ueM B 8 pa3 (p<0,05)
Ha 2-e CyTKH, a Takke Oosee ueM B 4 paza (p<0,01)
Ha 4-e, 7-e, 10-e CyTKH, IO CPaBHEHUIO C TAKOBBIMHU
roKas3aTressiMy )KUBOTHBIX KOHTPOJIbHOW TPYIIbI.
CpaBHeHHe MeXIPYTIOBBIX MOKa3aresieii 00pa30BaHuUst
aQHTUIPUTPOLUTAPHBIX aHTUTE B peaKL{i1 aCCUBHOMN
reMmarrroTuHauuu (PIII'A) moka3ano cHU»KeHue I10-
Kasaresield TUTpa reMarr/IFOTUHUHOB M0 C/I€0K0T0BOT0
He/Ie/TbHOTO | TI0/TyTOpaHe/1e/IbHOTO reproza (Tabs. 1).

AHanv3vpys ypoBeHb (paroL{uTapHON aKTHUBHOCTH
HelTpodrIoB neprdepruecKoit KPOBU KPbIC yCTaHOB-
JIEHO, UTO TepMHUUeCKasi TpaBMa Hapyluuia (arowu-
TapHbIi uHAeKc (PU) u parorurapHoe uuncio (PY):
Ha 2-e ¥ Ha 4-e CyTKH I10CJ/Ie0KOr0OBOr0O Meproza Ha-
6mopamu yBemmuenre dY Ha 20 % (p<0,05) v Ha 30 %
(p<0,05) cooTBeTCTBEHHO; Ha 7-e ¥ Ha 10-e — B cpe/iHeM
Ha 60 % (p<0,05) y KpbIC, 110 CPABHEHUIO C KOHTPOJTb-
HbIMHU 3HaueHusIMUA. Hapsiay ¢ stum, yposens O nmen
HEO[HO3HAYHYH0 «CHHYCOUJA/IbHY0» HarpaB/eHHOCTh:
Ha 2-e CyTKHY Tiocjie (JOPMUPOBAHKSI OXKOTOBOM TPaBMBbI
®U yBemurBacs, OHaKoO K 4-M CyTKam JKCTlepUMeHTa
Ha0/Tr0a/Ti er0 BOCCTaHOB/IEHHE [I0 HOPMAaJIbHBIX 3Ha-
yeHui. Ha 7-e cyTKu mocyie o)kora JaHHbIM 1oKa3aresb
YBeTMUMBAJICS, BHOBb CHIDKasICh Ha 10-e cyTku (Tabm. 1).

Tabnuya 1
BnusiHme TepMuuyecKoil 0XkoroBoii TpaBMbl Ha popmupoBaHue PIr'3T, PIMIA u ¢arouutapHyo akTMBHOCTb HENTpogdunos
SKcnepMMeHTanb_Hble 2 cyTKM 4 cyTKK 7 cyTKH 10 cyTKu
rpynnbi (n = 10) KoHTponb
rnocne oxora nocne oxora nocne oxora nocne oxora

Mokasatenu (M £ m)
WHpeke PI3T,% 49413 3,241,5% 4,141,5% 2,141,2%%% 2,841 17k
Tutp anTnTen B PIIA, log2 4,0%0,5 38,5+12,4* 23,1+6,2** 21,616,2%* 23,12+4,1*%*
daroumTapHbIi HAEKC, % 21,331 22,9+2,8*% 21,3442,1* 23,611,4* 16,4+1,8*
darouymTapHoe Yncno 30,7+2,4 3714,5* 4049,1* 49,8+4,7* 4914,3*

[pumeyarue: * — p<0,05; ** — p<0,01;*** — p<0,001 — OTHOCUTESIbHO KOHTPONS (t-KpuTepuin CTbrodeHTa C MonpaBKol

BoHbePPOHM 419 MHOXECTBEHHbBIX CPAaBHEHWA).
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Table 1
Effect of thermal burn injury on formation WGST, passive hemagglutination reaction (PHR) and neutrophil phagocytic activity
Animal
Groups (n = 10) Control 2 day 4 day 7 day 10 day

; Animal Group after burn after burn after burn» after burn
Indicators (M + m)
Index WGST,% 4,9+1,3 3,2+1,5* 4,1+1,5%* 2,147, 2%k* 2,8+1,1%%%
postchallenge antibody level B PHR, log2 4,0+0,5 38,5+12,4* 23,146,2** 21,616,2** 23,12+4,1%*
phagocytic index (FI),% 21,3431 22,9+2,8* 21,342,1* 23,6+1,4* 16,4+1,8*
phagocytic number (FF) 30,724 37+4,5* 40+9,1* 49,8+4,7* 49+4,3*

Note: * —p < 0.05** - p<0.01;*** - p <0.007 — relative to control (Student'’s t-test with Bonferroni correction for multiple

comparisons).

[Tpu oLleHKe MeXXTPYIIOBBIX KOJIMYeCTBEHHbBIX
pazmuuii @Y oTMeuany TeHJeHLMI0 K POCTY, HaulHast
CO 2-X CyTOK MOCJ/Ie 0)KOTOBOU TPaBMbl, 10 CPABHEHUIO
C KOHTpOJIeM. OTO MO>KHO OOBSICHUTh aKTUBU3aLIU-
el HecreLU(hrueCcKOro 3BeHa UMMYHHOW CHUCTEMbI
TIpY BO3/|eICTBUU TePMHUUECKOTO 0XKOTOBOTO (hak-
TOpa: B CTaJy HANPSDKEHHOCTH (2 CYyTKH), CTauM
Pe3HCTeHTHOCTH (4—7 CYTKM) U CTaZUU aJlanTaluu
(10 cytkun). B otHOmIeHr DU HEUTPOPUIOB y KPbIC
Habmroany 1ofio6HbIe M3MeHeHUs B TIepBble CTaZuu

BOCITa/IMTe/IbHO-pPereHepaTUBHOM peakI[iu, O/THAKO
Ha 10 cyTku oTmevanu cHuwkeHue ®@U, uto cBsA3aHo,
Ha Halll B3IJIsi/], C YCWJIeHWeM aflanTal[MOHHBIX MeXxa-
HH3MOB.

[pu nozicyeTe EMKOI[UTAapHOTO MpoduIs ycTa-
HOBJIEHO, UTO Ha 2 CyTKU KCIIePUMeHTa YUCJIO JIEUKO-
IIUTOB Bo3pacTaso B 2 pa3a (p<0,01), T0 CpaBHEHHIO
C MOKa3aTe/isiMi KOHTPOJIbHOW TPYTIIbI, AOCTUTrasi MUKa
Ha 4 cyTku (yBenuueHue B 2,5 pasa (p<0,001) u mocre-
TIeHHO CHWKasich Ha 7, 10 cyTku (Tabi. 2).

Tabnuya 2
MokasaTtenu neikouuTapHoi opMynbl B AUHAMMUKE OXKOTrOBOWM TPaBMbl KOXXU
SKcnepMMeHTamiHble 2 cyTKM 4 cyTKn 7 cyTKn 10 cyTkn
rpynnbl (n = 10) | KoHTponb

Mokasatenu (M + m) nocre oxora nocre oxora nocre oxora nocne oxora
06LLiee KonmMyecTBo nenkouuTos, x 10°/n | 253 +0,7 77,243,2%* 92,4+8,3*** 90 +5,1** 88,514,5**
Qo3nHodunbl,% 6,2+ 0,7 1,4+0,2%* 1,810,2** 0,8+0,2** 0,8+0,2**
MNanoykosgepHble HenTpodubl,% 5205 15,4+17,5%** 26,247, T*** 26,0+0,4*** 27,5+0,6%**
CerMeHTosiiepHble HernTpodunbl,% 174+1,3 6,410,6%* 10,610,6** 10,540,2** 13,04£0,9**
Jlumdouuntbl,% 70,359 73,811,3** 59,610,9** 60,5+0,6** 57,310,6**
MoHouuTbl,% 2,0+0,2 1,0£0,2* 0,6+0,2* 1,840,2* 1,840,2*
JlekouuTapHbI KO3DPUUMEHT 4,0610,1 11,8+0,7* 5,7+0,4* 5,77+0,6* 4,47+0,3*

[pumeyarme: * — p<0,05; ** — p<0,01;*** — p<0,001 — OTHOCUTENBHO KOHTPOS (t-KpuTepuii CTbiofeHTa C MOMPaBKoW
BoHMhepPPOHN A1t MHOXKECTBEHHbBIX CPABHEHNI).

Table 2
Indicators of the leukocytic formula in the dynamics of burn skin injury
An_lmal C°T‘”°' 2 day 4 day 7 day 10 day
Groups (n =10) Animal
. after burn after burn after burn» after burn
Indicators (M £ m) Group
Number of leukocytes, x 10%/I 253+0,7 77,2£3,2%* 92,4+8,3%** 90 15,1** 88,5+4,5**
Eosinophils,% 6,2+ 0,7 1,410,2%* 1,810,2** 0,8+0,2** 0,8+0,2**
Stick-nuclear neutrophils,% 52+0,5 15,411,5%** 26,2417,1%%* 26,040,4%* 27,5+0,6%**

198

LEPMATONOM 1A



Azhikova AK, Yasenyavskaya A.L., Samotrueva M.A. RUDN Journal of Medicine. 2022;26(2):194—202

End of tabl. 2

An_|mal C°T‘"°' 2 day 4 day 7 day 10 day
Groups (n=10) Animal
. after burn after burn after burn» after burn
Indicators (M = m) Group
Segmentonuclear neutrophils,% 174+13 6,410,6%* 10,610,6** 10,50,2*%* 13,0+0,9**
Lymphocytes,% 70,359 73,8+1,3** 59,60,9** 60,5+0,6** 57,310,6**
Monocytes,% 2,0+0,2 1,0£0,2* 0,6+0,2* 1,810,2* 1,840,2*
Leukocytic coefficient 4,06+0,1 11,840,7* 5,7+0,4* 5,7740,6* 4,47+0,3*

Note: * —p < 0.05** —p < 0.01;*** — p < 0.0071 — relative to control (Student’s t-test with Bonferroni correction for multiple

comparisons).

[pu aHanmM3e MEXXIPYIIOBBIX U3MepeHUi ObLIo
BBISIB/IEHO YBe/IMUEHHE KOJTMUeCTBa JIEMKOLUTOB (T1a104-
KOsi/IepHbIX HeMTPO(UIOB, 203UHOGMUIIOB, TUMQOLUTOB,
MOHOLIUTOB) 10 OTHOLLIEHUIO K FPYyMIe UHTAKTHBIX
KUBOTHBIX. Hapsizy ¢ 3TiM Habmoanock CHIKeHe
YHMC/Ia CerMEeHTOsA|ePHbIX HEUTPO(HU/IOB Y KPbIC Ha 2
Y 4 CYTKHU I10CJIe 0’KOTa, ITOCTeNeHHO CMeHsIoLIeecs
yBeJIMYeHHEM B XOJie TI0C/IEOKOTOBOI0 Meproza.

[Tpu oLleHKe JielKoLIMTapHOro Ko3ddurieHTa
ObLIO yCTAaHOB/IEHO YBeJIMUeHHe JaHHOTO TI0Ka3aTeis
Ha 2 cyTKM mocJse oxora B 3 pa3sa (p<0,05), otHocu-
TeJIbHO TPYNIbl KOHTPOJIbHBIX KUBOTHBIX, Ha 4 U 7
cyTku B 1,5 pa3a (p<0,05) oTHOCHTe/bHO TPYMIbI KOH-
TPOJIbHBIX )KMBOTHbIX. Ha 10 cyTKu JaHHbIN MOKa3a-
TeJIb MPUOJIMKATICSA K UCXOAHBIM 3HaueHusm (p<0,05).

B cpaBHUTE/IEHOM acrieKTe MeXXIPYIIIOBbIX [10Ka3are-
niei creyeT OTMETUTD OOIIyI0 TeH/IEeHLUIO K yBeJlu-
YeHHIO JIeHKOLIMTapHOTOo Ko3¢duljeHTa B JUHaAMUKe
0’KOTOBOM TpaBMBI.

B xope uccneoBaHus BeCOBBIX MTOKa3aresieii UM-
MYHHBIX OPTaHOB (TUMYyCa U cejie3eHKH) ObIIo ycTa-
HOBJIEHO, UTO 0’KOTOBO€E BO3/leiCTBHe Ha 2—7 CYTKU
TMIPUBOJW/IO K CHIKEHHUIO MacChl ceyie3eHKU — Ha 20 %
(p<0,05), K cHW>KeHUtO Macchl TUMyca — Ha 50 %
(p<0,01), 0 OTHOIIIEHUIO K KOHTPO/IbHBIM 3HAYeHUSIM.
CrnenyeT OTMETUTb Pe3KyH0 runepTpoguio OpraHoB
B XOZle BTOPOi1 (ha3bl BOCTA/IUTE/TbHO-PereHepaTUBHOM
peakiuu (Tabs. 3), YTO CBSI3aHO C BHYTPUK/IETOUHOM
rurepIyia3veil OpraHoB B CTa/iMM Pe3UCTEHTHOCTHU
(4—7 cyTknm).

Tabnuya 3
BecoBble noka3aTenim UMMYHOKOMMETEHTHbIX OPraHOB B AMHAMMUKE TEPMUYECKOI TPaBMbl KOXXMN
9KcnepuMeHTasbHble
rpynnbl 2 day 4 day 7 day 10 day 2 day
(n=10) after burn after burn after burn» after burn after burn
MNokasaTtenu (M + m)
Macca Tumyca, Mr 168,0+15,9 94,6+10,9* 90,8+6,7** 169,8+8,2** 77,2413,1%*
Macca ceneseHku, Mr 705,0+£18,1 569,6165,6* 513,4+38,7* 561,5+97,6* 526,4161,3%
Mpumeyarue: * — p<0,05; ** —p<0,01;*** — p<0,001 — OTHOCUTENBHO KOHTPOS (t-KpuTepuin CTbrofeHTa C NOMpPaBKoW
BoHbeppoHN ANt MHOXECTBEHHBIX CPABHEHUIA).
Table 3
Weight indices of inmunocompetent organs in dynamics of thermal skin trauma
An_lmal Control Animal 2 day 4 day 7 day 10 day
Groups (n = 10)
. Group after burn after burn after burn» after burn
Indicators (M = m)
Mass of thymus, mg 168,0£15,9 94,61+10,9* 90,8+6,7** 169,818,2** 77,2413,1%*
Spleen weight, mg 705,0+18,1 569,6165,6* 513,4+38,7* 561,5£97,6* 526,4£61,3*

Note:* —p < 0.05;** —p<0.07;*** — p < 0.001 — relative to control (Student'’s t-test with Bonferroni correction for multiple

comparisons).
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Omnpeiensisi MeXXTpyMIOBbIe PA3/Nuus, CleAyeT
OTMETHUTD OOIIYI0 TeH/IEHIUI0 K MHBOIOTUBHBIM 13-
MeHEeHHsIM TUMYCa U cesle3eHKU B IMHAMUKe 0’KOT'OBOU
TPaBMBI KOXKU, UTO CBHU/IETETbCTBOBA/IO 00 UMMYHOCY-
NIpeCcCyM B Ha4ya/IbHbIM MOCTTpaBMaTuyueCKUii epuof,.
YBenueHre JAHHOTO MOKa3aTeis yepe3 HeJiesito Mocsie
0KOTa MO>)KHO OOBSICHUTH CTUMYJISLIEN UIMMYHHOTO
OTBeTa B 3TOT [ePUOJ, YTO MOATBEP)KIAET 3aBUCMOCTh
ceHCHOUMM3ai MIMMYHHOM CUCTeMBI U XapakTepa
MMMYHHOTO OTBeTa OT BpEMEeHHO! Neprou3aLiu
0’KOTOBOM TPaBMBI.

BbiBOAbI

B ycnoBusix «0X0roBoro» crpecca NpoOuCXOLUT
MMMYHHBIN ric6aaHC B BU/le aKTUBALUU OHUX U CY-
MpeccUy JPYTUX 3BeHbeB B Pa3Hble CPOKU Habmroe-
HuM. Tak, Ha 2 ¥ 4 CyTKU MoC/ie TepMUYeCKON TPaBMBI
orpeziesisiid yBeJIMUEeHHe MapaMeTpPOB KJIeTOYHOIO
Y T'YMOpPa/IbHOTO 3B€HbeB UMMYHUTeTA: [OBbILLIEHNe
tTpa auTuTen B PIIT'A, daroutapHO aKTUBHOCTH
KJI€TOK KPOBH, JTeUKOLMTapHOIr0 KO3 dUleHTa,
BbIpa)KeHHbIN JIEMKOLUTO3 B BU/Ie Ma/I0UKOsI[IePHBIX
1 CerMeHTOslepHbIX HeHTpPo(hUI0B, MOHOLIUTOB
1 UM OUTOB, 00YC/IOBIEHHBI MUTPALel K/IeTOK
13 nepudepuyecKkoil KpoOBU B ouar MOBpeXKJeHHUs
3a CYeT KOMIIOHEHTOB KOMILJIEMEHTa, XeMOKHUHOB
Y UHTerpyuHOB. Hapszy ¢ yKa3aHHbIMU U3MeHEeHUsIMU
Hab/MroaM CHKeHe MacChl UMMYHHBIX OPTaHOB
(TMMycCa U cesie3eHKH) B 3TOT [1€PUOJ, YTO MOXKHO
OOBSICHUTB K/TaCCUUeCKUM BbIpayKeHHeM aKL[|/|eHTa/lb-
HOW UHBOJIIOLIUY, BbI3bIBAEMON TEPMUYECKUM 0’KOIOM
Y [IeMICTBHMEM ero TOKCMUeCKHX BeleCTB.

B HezlenbHBIM [10C/1€0KOTOBBIN NIepU0/, OTMevaIn
TaKue U3MeHEeHUs] TYMOPaIbHOIO U KJIETOYHOTO 3BeHa
WMMYHUTeTa, KakK: CHkKeHue nHzaekca PI'3T, roBeI-
meHue TUTpa auturen B PII'A; yBemrueHne MaccCel
MMMYHOKOMIIeTEHTHBIX OPTraHoB, yBe/rueHue arory-
TApPHOM aKTUBHOCTH HeNTPO(UIIOB, MOBBIIIIEHHE 00I1[ero
yuc/ia JeUKOLIUTOB U JIeMKOLIUTapHOTo Ko3(durieHTa.

Hapsimy c onrcanHbiMu u3mMeHeHUssMUA Ha 10 CyTKu
c/leflyeT OTMEeTUTb MHBOJIFOLIMI0 UMMYHOKOMITETEHTHBIX
OPraHoB M MOsIBJIeHHe He3pesbiX (OpM HEUTPOPUIOB
KPOBH, CBH/IeTe/TbCTBYIOILHe 00 aKTHUBALMK MHEJION033a
B OTBeT Ha MOCTYIJIEHUe CTUMY/IUPYIOLUX ()aKTOPOB
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JAHHOTO TpoLiecca U3 ouara rnoBpeskzeHusi. [1oBbIieH-
HOe CO/leprKaHKe Ma/IouKosiIePHBIX (POpPM HEUTPO(UIOB
yKa3bIBaJI0 Ha aKTUBALIUIO TPaHYJ/IOLIUTOI033a, UTO
oTipe/iesIsiyio lepereHepaTUBHbBIN S/IePHbIN CIBUT Hell-
TPO(UIBLHBIX TPAHYJIOLIUTOB BJIE€BO.

Takum o6pa3om, B X0/ie 0)KOTOBOTO TIpoLiecca
TIPOMCXO/ISIIIMe Ha YPOBHE OpraHu3Ma CUCTeMHbIe
HMMYHHBI€ U3MEHEHHs UMEIOT pBSHOHaHpaBHEHHbIﬁ
JIUHAaMUUeCKUN XapakKTep, UTO CBUJETe/bCTBYeT
00 dZIalITUBHBIX BO3MO>XHOCTAX I/IMMYHHOI‘/JI CHUCTEMEI.
[ToHMMaHHWe MeXaHW3MOB UMMYHHOU peryasiuu
BOCCTaHOBUMTEJ/IBHBIX ITPOLJ€CCOB B KOXKe IT03BOJIUT
orpeeuTh CUCTEMHBINA TOAX0J B KOPPEKLIUU
naTo(U3N0I0TUUeCKUX COCTOSSHUN Y pPaClIMPUTh
BO3MOJKHOCTHU yTIpaB/sieMOM periapaTHBHOMN pere-
Hepalu1 KOXH.
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PasBuTHe NpeacTaBfieHUin 0 HaTpueBou perynsauum B XX Beke

A.C.IlaHoBa

HoBocubupckuii rocyjapcTBeHHBIN Mejaroruueckuii yHuBepcureTt, e. Hosocubupck, Pocculickas @edepayus
D<) passad.nsk@gmail.com

AnHoTanmsa. XX BeK — 3T0 BpeMsI 3ap0yK/IeHHsI MHOXKeCTBa HayYHBIX HarpaB/eHWH, B TOM UKC/Ie U GU3HOIOTHY TIOUeK
U BOZIHO-CcosieBoro obmeHa. Hacrosiiast craThst OCBsIleEHa PACCMOTPEHUIO UCTOPUM Pa3BUTHsI OFHOTO U3 ee HarpaB/ieHUH —
BOIPOCA peryJisiliii TOMeoCTasa HaTpusl B OpraHr3Me. JTa CTaTbs SIB/SIeTCS IEPBOY B PYCCKOSI3bIYHOM MPOCTPAHCTBE TTOTTBITKON
00600111eHYs JOCTYKeHUH B 00/1aCTU M3yUueHust HATPHUeBOH perysisiii. Ha MpoTspkeHu MHOTHX Ie CSITUIEeTUHN yUeHBIMU Pa3HbIX
CTpaH U3y4asi0Ch BJIUSHUE PA3/TUUHBIX ()aKTOPOB Ha SKCKPELVI0 HaTpUsl: apTepHaIbHOTO /IaB/IeHusl, TpeJCepHbIX TIeNTH/IOB,
TOPMOHOB Helporumnogusa v HaJOYeUHNKOB, NTOYeUHbIX HEPBOB, MH(Y3WUH Pa3/MUHbIX BelIeCTB U T.[]. BbIo yCTaHOB/IEHO, UTO
9KCKpeIIYs HAaTPUsI He 3aBUCUT HAMpPSMYIO OT U3MeHeHHUs apTeprUaibHOTO IaB/IeHusI M CKOPOCTH KiTyO0oukoBoH (umbTpauun. beim
OTKDBITHI TIpe/ICep/IHbIE MeNTH/IbI, BbI3bIBAIOIIME HAaTPUIype3, ToAp0o0HO onKcaHa MX CTPYKTypa U MeXaHU3M JieicTBusl. Brina
TIOKa3aHa PoJib TOPMOHOB Helporumou3a — Ba30MpeccrHa U OKCUTOLMHA — B 3KCKPELMH HaTPHsl, a TAK)Ke POJib a/lbJ0CTEPOHA
u a"ruoreH3uHa II B peabcopOiyy 3TOro KaTioHa. Belio rokas3aHo, UTo BBeJieHHe TMIepTOHMYeCKUX PaCTBOPOB XJI0pH/ia HAaTpuUst
BbI3bIBAeT OOJIbIINI HaTPUIypeTHYeCKHi OTBET, UeM TIPH BBeIeHUU APYTHX BelleCTB (Cy/bdara u alierara HaTpusi, IJTFOKO3bI,
MaHHUTA U T.[|.), @ TAK)Ke BbICKa3aHa Wjiest O CyIleCTBOBAHUM HaTPUH-UYBCTBUTEBHBIX PELIENTOPOB.

KiroueBble cj10Ba: (hPM3M0JIOTHS TIOUEK W BOZHO-COMEBOTO 0OMeHa, SKCKperysi HaTpusi, peabcopOLyst HaTpysi, FOMeoCTa3s
Harpusi, QYHKLMS TIOUeK, NCTOPHsI OMOJIOTUH, UCTOPHST MeULIMHbI

HNudopmanus o puHaHCHpoBaHuH. ABTOP 3asB/sieT 00 OTCYTCTBUY BHEIIHEro (GMHAHCHPOBAHUS.

© IlanoBa A.C., 2022
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Development of concepts on sodium regulation in XX century

Anastasia S. Panova

Novosibirsk State Pedagogical University, Novosibirsk, Russian Federation
< passad.nsk@gmail.com

Abstract. The 20th century is the time of the birth of many scientific areas, including the physiology of the kidneys and
water-salt metabolism. This article is devoted to the history of the development of one of its directions — the issue of regulation
of sodium homeostasis in the body. This article is the first attempt in the Russian-speaking space to summarize the achievements
in the study of sodium regulation. For many decades, scientists from different countries have studied the influence of various
factors on sodium excretion: blood pressure, atrial peptides, hormones of the neurohypophysis and adrenal glands, renal nerves,
infusion of various substances, etc. It was found that sodium excretion does not directly depend on changes in blood pressure
and glomerular filtration rate. Atrial peptides causing natriuresis were discovered, their structure and mechanism of action were
described in detail. The role of the hormones of the neurohypophysis — vasopressin and oxytocin — in the excretion of sodium,
as well as the role of aldosterone and angiotensin II in the reabsorption of this cation was shown. It has been shown that the
administration of hypertonic solutions of sodium chloride causes a greater natriuretic response than the administration of other
substances (sodium sulfate and acetate, glucose, mannitol, etc.), and the idea of the existence of sodium-sensitive receptors has
also been put forward.

Key words: physiology of kidneys and water-salt metabolism, sodium excretion, sodium reabsorption, sodium homeostasis,
renal function, history of biology, history of medicine
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BeseneHue

Bonee 150 net Hazaz Kapa @. JTronBur BnepBbie
3aMeTH/I, UTO BLIBEJEeHHEe COJIA ITI0UYKAMU CBS3aHO
C ee MoCTyIuieHUeM c nuieid. C Toro BpeMeHH ObLI0
BBbIIBUHYTO MHOXKECTBO TIPeZII0/IOKEHHUH 0 MeXaHU3-
MaxX 00pa30BaHUsI MOUYM U SKCKPEL[UU ee Pa3/TUuUHbIX
KOMITOHEHTOB. O/THU TEOPUH O KOHTPOJIe SKCKPEL[U1
HaTpus 6a3MpoBaIMCh Ha HaOFOJeHNU 3a Oo/e3HeH-
HBIMU COCTOSTHUSIMU Y JTIOZIeH, IPyTHe O0CHOBBIBA/IUCH
Ha KCIIepUMeHTax Ha U30/IMPOBAaHHON MOYKe WU
r/1y00KO HapKOTH3UPOBAHHBIX )KUBOTHBIX. Tak WM
vHaue, B XX CTO/IeTHH MPOU30IIIe/T CyIlle CTBeHHBIN
CKauOK B MIOHUMAaHUU PETy/ISIMA TOMeoCTa3a HaTpus
B UeJIOBEUECKOM OpraHU3Me.

BnusaHue apTepuanabHOro AapJsjieHnsa
Ha 9KCKpeLuto HaTpusA

Emge B 1909 r. Starling Ernest Henry nokasasn,
YTO BHe3aIlHOe MOBbIIIeHHe apTepuaIbHOTO /laBl1eHUs
B M30/IMPOBaHHOM TIOUKE BbI3bIBAeT HATPUIype3, KaK OH
CUMTaJI, B CBS3U C NOBBILLIEHHEM [IaB/IeHHs B ITIOMepY-
JisIpHBIX Kanmwusipax. B 1948 r. Borst J.G.G. npuien
K BBIBOZIY, UTO 3KCKpeLUsi HaTpusl MOZep>KUBaeTCsl
3a CcYeT MOBbILIEHUs] apPTePUA/IbHOTO JJaB/IeHHs U Cep-
JieqHoro BbIOpoca. OH Tak>Ke MPeoI0KII, UTO 3TOT
MpoLeCcC KOHTPOJMPYETCS peLienTopamMu, TOPMOHOM
WU PsiIoM TOPMOHOB [1].

B 1950-e rr. 6marozgapst paboram Henry J.P. u ero
KOJI/TET CTasia 04eBH/[HA BAXKHOCTb BHYTPUTPYAHOTO 00B-
eMa KPOBU B KOHTPOJIe SKCKpELMY HaTpusi C MOUOH [2].
Henry J.P. c kosiieramu BriepBble 3aMHTepeCOBaIUCh
B/IMSIHUEM [IbIXaHUsI C BBICOKHUM IOJIOXKUTETbHBIM
Y OTpHLIaTe/IbHbIM /laB/ieHHeM Ha (PyHKLUIO MTouekK.
CornacHo MoJ/iydyeHHbIM UMU pe3y/bTaTaM /JibIXaHue
C BBICOKMM T10JI0)KUTE/IbHBIM JlaB/ieHreM, KOTOpoe, Kak
TIpeJIo/1araaoCh, MPUBOAUT K YMEHBILIEHUIO BHYTPU-
rpyzHOro 06beMa KpOBH, CHIKAJIO CepieuHbIi BEIOpOC
1 OBbIIO CBSI3aHO C YMeHbIIIeHHeM TOKa MOYH, IKCKpe-
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L[UM HaTpHsl, KJTyOOUKOBOM (pUIBTPALIMK U TIOYEYHOTO
KPOBOTOKa. /IpIXaHre C OTpUL{aTe/IbHbIM /laB/IeHueM,
TIPEe/ITI0/IOKUTETEHO CBSI3aHHOE C yBelMYeHreM BHYTPU-
rpyzHOro ob6vemMa KpoBH, BBI3bIBA/IO BOAHBIN Anype3 [3].

YToOBI OIpefie/INTh MeCTOHAX0XK/eHHe BHY-
TPUTPYAHBIX COCYAUCTHIX peLientopoB, Henry J.P.,
Gauer O.H. u Reeves J.L. usyuanu s¢pekT pacTsokeHust
neBoro npefcepus. beiio 06Hapy>keHo, uTo B pe-
3y/bTaTe pacTsPKeHUs] BO3HUKAET BOJAHBIN fuypes [4].
OfiHaKo 3KCKpeLust HaTpusl He u3Mepsilach.

B 1962 r. Graveline D.E. u Jackson M.M., koTopsie
MHTepeCcoBanuch 3¢ deKraMmy HeBeCOMOCTU B KOCMOCe,
BIEpPBbIE [10Ka3aJiy, YTO MOTrPy’KeHUe YesloBeKa B BOAY
IO LLIE0 B CUASUeM I10JIOKeHUU Ha HeCKOJIBKO YacoB
BbI3bIBAET CYILLleCTBEHHOE yBe/IWYeHHe SKCKPeLMy Ha-
Tpust. [Ipy norpy>keHuH KpOBb I1epeMelaeTCsl U3 HUXK-
HUX YacTel Tena B TPYAHYIO K/IeTKY, UYTO paclUupsieT
BHYTPUTDYAHOM 00beM KPOBH Ial[ieHTa 3a CUeT ero
coOCTBeHHOM KpoBH [5].

K nHauany 1960-x rT. Ka3a/10Ch OUEBUAHBIM, YTO
CKOPOCTb 9KCKPELIMH HaTpHsi C MOYOH CBsI3aHa CO CKO-
pocTbio KinyboukoBoli ¢puabTpanuu (CK®). OgHako
B 1961 r. de Wardener H.E., Mills I.H., Clapham W.F.,
u Hayter C.J. Ipo/IeMOHCTPUPOBAJIH, UYTO y CODaK,
TOJTyUaBIINX OOMbIINE KOMUYeCTBa Y/epP>KUBAIOLUX
CO/b CTEPOU/IOB U Ba30MpeccuHa, MH(Yy3usi CONeBOro
pacTBOpa BbI3bIBaeT MOBBILIEHUE SKCKPEeLUU HaTpUst
c Mouou, gaxe ecad CK® cyljecTBEHHO CHIDKeHa.
WccnenoBarensivu 6610 BBIIBUHYTO TIPEATIONIOKEHNE,
4TO CHIKeHHe peabcopOLK HaTpHst B KaHa/IbLlaX MO-
)KeT OBbITh CBSI3aHO C U3MeHeHHeM KOHLIEHTPAIUH ellje
HEeU3BeCTHOrO LIUPKY/MpYIOLLlero BeljecTsa [6].

B 1960-e rr. Earley L.E u Friedler L.M. npogemMoH-
CTPUPOBAaJIY, YTO BIMSIHUE [aB/IeHUsI Ha SKCKPeLHIo
HaTpus He CBA3aHO C u3MeHeHUssMU CK®. CHauasna
OHM MH/JYLIMPOBa/IM OJHOCTOPOHHIOK Ba3ojAusara-
U0 MHQY3Uel areTHUIX0aMHa WK OpaJuKUHUHA
B [I0YEYHYI0 apTepUI0, YTO BbI3bIBA/IO 3HAUUTE/ILHOE
yBeMYeHNe 0YeUHOro KpPOBOTOKA U SKCKPEL[UH HaTpust
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0e3 Kakux-1100 Moc/ieoBaTe/IbHbIX n3MeHeHnin CK®.
3aremM BHYTPUBEHHO BBOJIU/IM aHTMOTEH3WH WK HOPa-
JIpeHaJIvH 15 TIOBBILLIEHHUs] CHCTEMHOTO apTepraibHOrO
JlaBIeHus B 006erx Moukax. ITO TOBLIIIEHHE COTTPOBO-
JKJAn0Ch anbHEMIIUM CyllleCTBeHHbIM yBenueHueM
9KCKpelUM HaTpHs U3 Ba30/[A/IaTUPOBAHHOM TTOYKH,
B TO BpeMs1 Kak IMOUeuHbI KPOBOTOK CHKascst, a CKD
CyII[eCTBeHHO He MeHsijlack. B /ipyroii mouke, B Ko-
TOPYIO He BBOJW/IM COCY[OpacIIUpsitolee CPeJCTBO,
TaK)Ke HaOJTFO/1a/1I0Ch CHYKEHHE TTI0YeYHOT0 KPOBOTOKA,
OTCyTCTBHME 3HaUUTebHbIX U3MeHeHu CK® u skc-
Kpeuyu Hatpusi ¢ Mouoii. Earley L.E u Friedler L.M.
TPULLIA K BBIBOJY, UTO MOBBILLIEHUE SKCKPELUU HaTpUsi
C MOYOM B Ba30/JU/IaTUPOBAHHBIX ITOYKAX OBIIO CBSI3aHO
C repejayeil TMAPOCTAaTUUECKOTO [JaBleHUs B KaKyH0-TO
JHCTa/IbHYI0 YaCTh IMOUEYHOM COCYAUCTOM CEeTH U UTO
MMEHHO 3T0 MeCTHOe TIOBbIIIeHe [JaB/IeHH s BbI3bIBAET
TrajieHyre KaHasblleBoi peabcopOumu Hatpus [7].

OpHako, B OT/IMUKE OT OCTPOTO MOBBIIIEHUs apTe-
pHabHOTO /IaB/IeHNs, CTOWKOE TTOBLIITIeHNe JaBIeHUs]
He repe/jaeTcsl Ha MepUTyOy/IspHbIe KarIspbl. OTO
nokasanu B 1970-e rr. Thompson J.M. u Dickinson C.J.,
HaJIOKMB Ha OJJHY TIOYEUHYI0 apTepHI0 UaCTUYHO Tiepe-
KPBIBAIOIUN 3a)KKM, a APYTYIO TIOYKY OCTaBUB HETPO-
HyToM. Korjja y )KWBOTHOTO pa3BMBaiach TMIepTeH3usl,
M30/IMPOBaHHas MOYKa, rep(y3upoBaHHasi BLICOKUM
JlaBeHWeM, UMesla KPUBYIO JaB/ieHrWe-HaTpuiypes,
CABUHYTYIO BIIpaBO. DTO 03HaydaJjio, YTO U30JUPO-
BaHHOU MoukKe ObIO HEOOX0AUMO O0Jiee BBICOKOE
nep@y3uoHHOe JlaB/ieHue [Js TI0JIyUeHUsT TOU Ke
CKOPOCTH KCKPEL[Y HaTpusi C MOYOH, UTO U Ipu Oostee
HU3KOM /IaB/IeHUH B KOHTPO/JLHOM mouke. OHAKO
KpUBasi [jaBlieHle-HaTpUlype3 U30JMPOBaHHOM MOUKU
C 3@KMMOM, KOTOpasi He To/iBeprasachk rnepdy3uu mpu
BBICOKOM /IaB/IeHUU, Obljla CABHUHYTA ellje Jasibliie
BMpPaBo. JTO 03HAUaJI0, YTO FKCKPeIusi HaTpus He 3a-
BUCUT OT TIPSIMOTO B/IMSTHUSI apTEPUAIbHOTO [laB/eHUsI
Ha 1mouky [8].

ITo3gHee ObLIO MPOIEMOHCTPHUPOBAHO, UTO CHU-
CcTeMHOe BBe/ieHHe TMpocTariaizvia E, arjeTunxonHa
1 OpaZIMKWHWHA BBI3bIBAET PE3KOE TOBBIIIIEHHE THAPO-
CTaTHUUEeCKOTO /IaBIeHUs TIepUTYOY/ISIPHBIX Kal/UISIPOB
MIPOKCUMaJTbHBIX KaHasbleB Oe3 u3MeHeHuUst peabcop-
Oty Hatpus [9].
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B 1956 . Kisch B. 06Hapy»ku1, UTO KJIeTKH Tpe/-
cepAuii coziepyKaT BbICOKOPa3BUThIe CeTH [0bKH,
CXOJIHBIE C TeMH, KOTOpPbIe HaOJIF0at0TCsl B CeKPeTOop-
HbIX Ki1eTKax [10]. B 1964 r. Jamieson J.D. 1 Palade G.E.
Co001U/IN, YTO MpeJcepAHble MUOLIUTHI COAEep>KaT
cepuueckue, Herpo3payHble s 3/IeKTPOHOB T'pa-
Hysel [11]. Marie Guillemot u Hett B 1976 1. [12] u de
Bold B 1979 1. [13] oTmMeTH/H, UTO KOJTMUECTBO TPaHy/
00paTHO MPOTIOPLIMOHAIBEHO MOTPeOIeHHI0 COMY U BOZBL.
B 1981 r. de Bold ¢ ko/ieramu 0OHapy>kKuiu, 4to BBe-
JieHVe Tpe/ICePAHBIX SKCTPAKTOB BhI3bIBAeT HATPHUIType3
C OUeHb OBICTPLIM HauaIOM U UCUYe3HOBeHUeM [14].
Tak ObLT OTKPBIT MIePBbIM HATPUIYPETHUe CKUIA TTeTITH/.
B 1983 r. Flynn u de Bold 06bs1BH/IM 06 aMMHOKHC/IOT-
HOM TI0C/IeJOBATe/TIbHOCTH OJJHOTO U3 TIpe/ICepAHbBIX
nentyzioB [15]. TTo3xke Currie M.G. ¢ Korieram, a Tak-
ke Kangawa K., Matsuo H. u Misono K. onpegenumm
aMHUHOKHCJIOTHYIO TI0C/IeZI0BaTeIbHOCTb ellje HeCKOJTb-
KHX TIpeZiCepiHbIX TeNTH/I0B pa3Hol JuHbI [16—18].

KoH1ieHTpalus rnpejcepAHOro HaTpuilypeTruye-
CKOTO TIeTITH/Ia B TJIa3Me TIOBbIIIa/Iachk Moc/ie 0JHOU
He/leJTi TIpreMa OOJIBIIIOTO KOIMUeCTBa HaTpus, TIPU
MMMeDPCHOHHOM TOTPYKeHUH, TIPY CepJeuHOoN Heflo-
CTaTOYHOCTH, TIOUEYHOM HEeI0CTaTOYHOCTH, TTAPOKCH3-
MaJTbHOM TaXWKapuu, TUIepToHnYecko bome3nu [1].

Tem He MeHee, MpUUYMHA HaTpuiiype3a Oblia
He sicHa. [IpefcepiHbie HaTpUypeTHYeCKUe TTeNTHAbI
He BJIMSTA Ha TPAHCIIOPT HAaTpHsl B M30/IMPOBAHHbBIX
KaHasbllax ¥ He uHruomposammu Na+-K+-ATda3zy.
C zipyroii CTOPOHBI, TIpe/icepAHbIe MeNTUABI 001aAamm
COCYZOpaCIUPSIIOLIMMY CBOMCTBaMU. B CBs31 € 3THM
OBbLIO BBIZIBUHYTO TMPEATIONI0KEHHE, UTO BbI3BaHHBIN
WHBEKIIeHN 0CTPbIN HaTpuitype3 00yC/IOB/IeH MOBBIIIIe-
HUEeM TUAPOCTAaTUUeCKOTO JaB/ieHUst B COCY/jaX BOKPYT
cobuparebHBIX TPyOOUeK. B Kyboukax u cobuparesb-
HBIX TPyOOUKaX UMEIOTCS PeLieNTOPbI MPe/ICepPAHOr0
HaTpUypeTHyeCcKoro nentuzja. IHKybamus u3o/u-
POBaHHBIX CEIMEHTOB 3TUX ABYX YYaCTKOB B JKUIKOMN
cpefie, cofeprKallleid HaTpuiypeTrueCcKue TenTH b,
TIPUBOJUT K ceKpelur UMU LI'M @ B TMOBBILLIEHHbBIX
KO/IMUeCTBaxX B OTJIMUME OT JIPYTyX YacTeil He(poHa.
O[1HaKo OYEBHU/IHOM CBSI3U 3TOTO SIBJIEHUsI C peabcopOru-
el HaTpusi He ObUI0. BBIIO BBIZIBUHYTO MIPE/TIONOKeH e,
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YTO B /IOTIO/THEHHE K MPSIMOMY BJTUSTHUIO TTPE/ICEPAHOTO
HaTpPUNYPETUUECKOT0 TIeNTH/Ia Ha TIOYKH 3TOT TeTTH/
MOXKET OBITb OTBETCTBEHEH 3a HATPUIYPe3 C Me/I/IeHHBIM
HayasioM TMOCPeZCTBOM UHTUOUPYIOLIeTro el CTBUS
Ha CeKpelHI0 PeHWHA U ajibJ[0CTePOHA, UTO OBbIIO
TIO/ITBEPIK/IEHO B MOC/IeAYIoIIue rofbl [1].

HaTtpuitypetuueckuin appekT ropMmoHOB
Henporunopusa

B 1972 r. Menupu H.H. noka3sana, 4to aHTUAUY-
peTruyeckasi peakLiysi Ipu BHYTPUBEHHOM BBeZIeHUU
(u3monoruueckrx 03 MATYUTPUHA (MCTOYHMKA Ba30-
TIpeCcCHHa ¥ OKCUTOLIMHA) COMPOBOXKJAETCS YBeTNUeHH-
eM 3KCKpeLiMy HaTpus ¢ Mouol. CornacHo MomyyeHHbIM
JlaHHBbIM, HaTpUiypeTUueCcKrui 3(pPeKT NMUTyuTpruHa
pa3BHBaeTCs B IUCTalbHOM OT/iesie He()poHa 3a CueT
To/1aB/ieHysT peabcopOIKM HAaTpHUs B 9TOM CETMEHTe.
[TpokcrMmarnbHasi peabcopOrLyist HaTpHst He U3MeHsIeTCsl
TI0/I, B/IMSTHWEM MTUTYUTPYHA U HE YYacTByeT B Pa3BUTUH
HaTpuiiypeTuueckou peakuuu [19].

VW cKyccTBeHHOe CO3[jaHue TUITePTOHNYeCKOW CPeibl
B [IUCTaZbHOM CerMeHTe He()poHa MyTeM peTporpaj-
HOTO BBeZIeHUS B MMOUYKY rM/IPaTUPOBAHHOTO JKUBOTHOTO
pacTBOPOB MaHHUTA, [VIFOKO3bl U MOUEBHHBI BICOKOM
OCMOTHYECKOM KOHL|EHTPaL1 NPHUBOJU/IO K PE3KOMY
YBeJIMUEHUIO SKCKPeLY HaTpPUsi C MOUOM.

[To pe3ynbTaTram MpoOBeAEHHbIX UCCAeL0BaHUMN
Menuau H.H. 661710 BBICKa3aHO TIpe/II0/I0KeHHe,
YTO HaTpUMypeTUuecKasl peaklys, pa3BUBaIOLLasICs
10/, IeiCTBUeM NUTYUTPHHA, SIBJISIeTCS pe3y/bTaToM
yBeJIMYeHUsI MPOHUL[aeMOCTU MOYEUHbIX KaHa/bLeB
He TOJIBKO /IJI OCMOTHUYeCKOr0 TOKa BOZbI, HO U JJ11
obparHoi auddy3ur MOHOB HaTPHs. DTa peakiys,
o mHeHuto Menuau H.H., Morna 6bITh Takke 00y-
CJIOBJIeHa TIpeKpalieHreM TPaHCIIOpTa HaTpUs STUTe-
nveM cobrpaTesbHbIX TPYOOK TPH UX JeTHApaTaliu
BCJIE/ICTBHE HAapaCTaHUs OCMOTHUUECKOTO JjaB/IeHUs
OKpy»Katolieit cpezbi [20].

AmnanoruuHbie jaHHbIe ObUTH 1TOTy4YeHbl B 1975 T
I'epikoBuu 3.W. 1ipu BBeieHUM IUTYUTPUHA, Ba30-
TpeccuHa ¥ oKcuToLyHa. CoriacHO UCC/IeJ0BaHUI0
TIpU yJ,a/IeHUY Ha/IIIOUeYHHKOB Y KPBIC OTCYTCTBOBAJI
JUypeTrhuyecKuil 3ppeKT ropMOHOB Helporunogusa,
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a HaTpuitype3 Hab/I0A/ICs TOMTBKO TPY BBEJIEHUH Ba30-
npeccuHa. Ha goHe runogusskroMun uypeTuuecKuit
3¢ eKT TaK>Ke OTCYTCTBOBaJ, OJHAKO HaTpUiypeTHue-
ckui 3pdexT coxpansics [21].

AHTUHaTpUilypeTUYeCKne ropMoHbI

Anbpocrepon

B 1927 r. Bauman E.J. u Kurland S.J. BriepBsie
obpaTunyu BHUMaHUe Ha TajeHue KOHL[eHTpaLuu
HaTpUs B CbIBOPOTKE KPOBU I10C/Ie aJjpeHal3KTOMUU
y JKUBOTHBIX; TIPUMEPHO B TO K€ BpeMsi COO0I1]aoCh,
YTO Ha3HaueHre TaKUM >KUBOTHBIM X/IOpHJa HaTpUs
yayuiuaet ux cocrosiHue [22]. B 1932 r. Loeb R.F.
TIPOJI/TUJT >KH3Hb MAlleHTOoB C Ooe3HbI0 AIIMICOHA,
[laB M TIepopasibHO OOJIbIIIoe KO/TM4ecTBO comu [23].

B 1950 r. Deming Q.B. u Leutscher J.A. 3ameTu-
JIV TIOBBILIEHHOE COZlep>KaHKe CHUbHOZENCTBYIOIEero
HaTpuii-3a/ep>K1UBarolliero BeljecTsa B Moue rary-
€HTOB, CTPaJalolMX reHepaaTu30BaHHbIMU OTEKaMH.
BriocieficTBUM 0Ka3anock, UTO 3TO ObLT CTePOUHBIN
ropmoH. Deming Q.B. u Leutscher J.A. noka3zanu
TIOBBILLIEHHOE COZlepyKaHre 3TOro CTeporjia B Moye
y Jrofieid Ha JjieTe C HU3KUM COZlepyKaHheM HaTpusi U ero
TIOJTHOe OTCYTCTBHE B MOUe TIallueHTOB C 00/Ie3HbI0
Apnnucona [24]. OTuUM BeleCTBOM OKazascs aab/o-
CTEpOH, BIEPBbIE BbiZe/IeHHbIM B 1953 T. 1 mogpo6HO
onuca”Hbl B 1954 1. CumicoHoM u Teitom [25, 26].
BriocnepctBuu 661710 yCTaHOB/IEHO, UTO a/TbI0CTEPOH
yBeIM4YMBaeT peabCoOpPOLMI0 HATPUST B POKCUMAJTBHBIX
Y IMCTaNBHBIX KaHa/bIIaX, a TAkKe B cCOOMpaTe/ibHbIX
Tpyboukax [27, 28].

BbIcoKast 3KCKpeLusi anbJA0CTepoHa Y 60IbHBIX
C LIUPPO30M TeueHU U acuTom [29] u ¢ HedpoTHU-
yeckuM cuHzApomoM [30] xopoliio cornacoBbiBanach
C Te3MCOM O TOM, UTO 3a/lep>KKa HaTpusi CBs3aHa C Bbl-
COKOM npoayKuuel anbgoctepoHa. OnHako B 1958 1.
August J.T. v KoJTeru 1MoOKa3asiu, YTo BBefieHrne 00JIb-
1IMX /103 a/IbZl0CTePOHA 3[J0POBBIM JIFO/ISIM He ITPUBOAUT
K HerpeKpalljaroleics 3ajep>xke Hatpus [31]. 3to
npUBeo K (POpMHUPOBaHHMIO KOHLIETLIUM «YCKOJTb3aHUs»
OT yZep>KUBaIoILero HaTpuii 3¢ exTa anabAocTepo-
Ha — TaK Ha3blBaeMOMY (heHOMEeHY «YCKO/Ib3aHHs
aabJ0CTEPOHay.
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Anruorensus I1

B 1958 roay Gross F. [32] nipemonoy s, uTo Movku
CEeKpPeTUPYIOT (haKTOp, OTBETCTBEHHBIM 3a CeKPeLMIO ajlb-
nmoctepona. Tpu roaa criyctst Mulrow P.J. u Ganong W.F.
0OHApPYKW/TH, UTO CEKPELIMIO a/lb0CTePOHA Ha/TIouey-
HUKaMH CTUMYUpyeT aHruoteHsuH 11 [33].

Opnako, kak noka3sanu Harris P.J. 1 Young A.J.
B 1977 r., auruorensud II criocobeH camoCTOATeNBHO
BJIUSITH Ha peabcopOiuto HaTpusi. Mukponepdy3us
KalW/LJIIPOB BOKPYT TTPOKCHMMAJ/IbHBIX KaHaJbIeB
C HU3KHUMHU f03aMu aHruotensuHa II (10712—10-1° M)
yBe/IMurBaeT peabCcopOLMI0 HATPUS B KaHA/bLaX,
ofHaKo Oosee BbICOKHUE 03kl (3%X107 — 3x10° M) ee
roAaBystioT [34].

BnusaHue novyeyHbIx HepBOB

B 1859 r. Knog, BepHap nepBeIM onmcas BivsIHAE
TOYeyHbIX HEPBOB Ha Juype3. OH npousBes JUCCek-
LIMIO /10 BHYTPEHHOCTHOI'O HEpBa Y aHeCTe3UPOBaHHOM
cobaku, y KOTopoi He ObI7I0 MOUK. Moya TosiBUIach
TIpU Tlepepe3Ke BHYTPEHHOCTHOTO HepBa. B TeueHue
CJle[lyIOLLero CTOMeTHs BAUsIHUE JleHepBaliii Ha (QyHK-
LIVI0 TI0YEK U BbIBeZIeHHe HaTpHst ObLIIO 3aTPyAHEHO TeM
(hakTOM, UTO OZJHU KCC/e/j0BaTe/ IPOBOUIN CBOU
9KCIIepUMEHThI Ha YKUBOTHBIX 110/, HAPKO30M, TOTZa
Kak /ipyrue paboTany Ha )KUBOTHBIX, HAXOZSIIUXCS
B CO3HaHWU. B KOHEYHOM UTOTe OBLIO TIPOZIEMOHCTPH-
POBAHO, UTO aHeCTe3Usl BbI3bIBAET Cy)KeHHe TTOUeUHbIX
COCYZIOB M CHIDKEHME SKCKPeLIMU HaTpusi C MOYOH, UTO
MOJKHO MPeJ0TBPaTUTh UM yCTPAHUTh C NTOMOILL[bIO
TOYeyHOM JleHepBaluu [1].

W3HauanbHO npejnosaraaioch, YTO CHU)KeHUE
9KCKpeLMY HaTpusl C MOYOU, KOTOPO€e MPOUCXOAUT
TIpY CTUMYJISLIMU [TI0YeYHbIX HEPBOB, BbI3BaHHOM aHe-
CTeTUKaMHM, CBSI3aHO C COIMYTCTBYIOLLUM CHIDKEHU-
em CK®. Opnako B 1961 r. Bonjour J.P., Churchill P.C.
u Malvin R.W. BniepBbie MpoieMOHCTPHUPOBAJIY, UTO
M3MeHeHUs 3KCKpeLiuu HaTpusl, BO3HUKAIOLIUe TIpU
MaHUIMY/ISINUSX C TTIOYeYHBIMU HEpPBaMU, MOTYT IIPOUC-
XO[JUTh HE3aBUCUMO OT OJHOBPEMEHHBIX H3MeHeHU!
CKOPOCTH (pU/IBTPALIVU U, CIeJ0BaTebHO, TOUeUHbIe
HepBbI MOT'YT HAIpsIMYIO B/IHUATb Ha peabcopOIuio
HaTpusl B KaHanbLax [35].
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B 1978 r. Di Bona u ero koJjijieru rnokasasu, 4To
HU3KOYPOBHEBasi CTUMYJISIL[HS TTOUEYHBIX HEPBOB BbI-
3bIBaeT 3HAYMTE/IbHOE CHW)KeHHe SKCKPeLUH HaTpus
C MOUO 6e3 KaKuX-T100 CyIIeCTBeHHBIX U3MeHeHHUM
B KJIyOOUKOBOH (DU/IBTpALIVK, TIOUEYHOM KPOBOTOKE
WY BHYTPUIIOUEUHOM pacrpe/ieJiIeHUHd KPOBOTOKa.
CornacHO HeKOTOPBIM 3KCIiepUMeHTaM, aKTUBHOCTh
CUMIIaTUYeCKOTO HepPBa CHIKAETCSl PACTSDKEHHEM JIeBO-
T0 TIpeACepusi WK CTUMYJISILUel 3Be314aToro raHmius,
B pe3y/ibTaTe Yero yBeuYMBaeTCsl SKCKpelvs HaTpust
6e3 usmenenuss CK® vmm moueuyHoro KpoBoToKa [36].

BnusaHue pacTBOpPEHHbIX BeLleCcTB
Ha 9KCKpeLuto HaTpuA

BnusiHMe pacTBOpeHHBIX Bell[eCTB Ha AUype3
o110 BriepBbie u3yueHo Knowlton F.P., Dreyer N.B.
U Verney E.B., KoTOpble UCII0J/Ib30Ba/d B CBOUX UC-
C/1e/l0BaHUsIX Cy/b(aT HaTpusi, MOYEBUHY W/ (hIOpU-
3uH [37, 38]. Bbu1o ycTaHOB/IEHO, UTO MPOUCXO/SITEe
TIIPU 3TOM YBe/IMUeHre TOKa MOYM He CBSI3aHO C U3Me-
HeHHeM MI0YeYHOr0 KPOBOTOKA. JTO SIBJIEHHE T0JTyUrIIO
Ha3BaHHe «OCMOTHYEeCKUM JUype3» U BIOC/Ie[CTBUN
YaCTo M3yvasics C IPUMEHEHNEM MaHHUTA B KaueCTBe
JUypeTUUeCKOro areHra.

B 1960—1970-e rT. COTpyAHUKaMH HOBOCHOUP-
ckoro MmeauHctutyTa (b.JI. Ky3smuH, J1.51. Ky3HerioBa,
JI.K. BemkanoBa, O.K. MurpakoBa) Ob1/10 TIOKa3aHo,
YTO BBeJileHUe TMITePTOHNYEeCKUX PacTBOPOB (XJI0pUja
HaTpwusl, IJIFOKO3bl, CEPHUCTOTO HATPUsl, MaHHUTA) B KPO-
BOTOK Pa3/IMYHbIX OPraHOB BbI3bIBaeT 3aKOHOMEPHYO
PeaxL10 TOPMOKEHHS JUype3a U yBeJlInueHre SKCKpe-
LJUY HaTpUs BCJIe[CTBUE PasZipaykKeHHsl Pacrio/IOKeHHBIX
B 3THX 30HaX 0CMO- U, TPEJIION0KUATE/IEHO, HATPHUEBBIX
petieniTopoB [39—42].

[ToCKONBKY CTUMYAALWS TUNIEPTOHUYE CKUMU
pacTBOpaMy pas/IMUHbIX 0CMOPeLIeNITUBHBIX 30H Bbl-
3bIBajla PeakLui0 TOPMOXKEHHS Juype3a U yCUIeHUs
9KCKpeLMH HaTpusi, Obla BeICKa3aHa ufiest 0 TOM, UTO
BOCCTaHOBJIEHHE OCMOJISIPHOCTH TIPU TUIIEPOCMUU J10-
CTWTaeTCsl He TOMBKO 3a CYeT aHTHUUYype3a, HO U 3a CYeT
yBeMueHus SKCKpeLMy HaTtpusl. Ha ocHOBaHMM 5TOro
A. 1. PuHKUHIITEeNH cHOPMYTUPOBAJ UAEH0 O IBYXKOM-
TIOHEHTHOM 0CMOPEry/IUPYIOLLel TOUeYHOW peaKLuy —
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aHTUMypeTUYeCKOM U HaTpUypeTUYeCKoM, KoTopast
BO3HHUKaeT MPU MOBBILLIEHUU 0CMOJISIPHOCTH KPOBU
B t000M 13 opraHoB [43].

B Hauasne 1970-x rr. B 1abopatopun FO.B. Haro-
yrHa OBIIO YCTaHOBJIEHO, YTO PACTBOP C IOBBIIIIEHHON
KOHLIEHTpAL[ell HaTpHs BbI3bIBaeT O0siee BLIDAKEHHYHO
TIOYEUHYI0 peaklyio, ueM O6e3HaTpreBble PaCTBODbI
C aHaJIOTUYHOUW 0CMOTHYECKOW KOHIeHTparuei [44].

Bnocnencrsun ogun u3 yuyeHUkoB fA./1. DUHKUE-
wteliHa, A.f. TepHep, usydaBimii (PyHKIUY MTOYEK
IIpYU BBeJIeHUH OCMOTUYECKHU aKTHBHBIX BelleCTB
B JKe/Ty[,0YHO-KUIIEYHbIN TPAKT, TI0Ka3aJjl, 4YTO HaTPUii-
ypes3 pa3BrBaeTCs [peuMylljeCTBeHHO Ha HaTpreBble
CTUMY/JIBL.

OH nokasas, 4yTo BBeJleHue pa3/IM4yHbIX TUnep-
TOHUYECKHX PACTBOPOB B JKe/Y/IOK BbI3bIBAeT BbIpa-
JKeHHYIO aHTUUypPeTUYeCKYI0 peakLiUio, TOrja Kak
9KCKpeLys HaTpUsl 3aBUCUT OT UCXOZHOI0 YPOBHS
HaTpuiiypesa U IpUPOJbl 0CMOTUYECKU aKTHBHOTO
BellecTBa. Peakiivy Ha BBe/leHUE B XKeTy[0K pacTBopa
XJI0pU/ia HaTpUs 110 CBOMM BHEILIHUM IIPOSIBJIEHUSIM
OBITM UEeHTUYHBI peaKLUsiM, TI0JTy4YaeMbIM TpU
VICKYCCTBEHHOM pa3/pa)keHrWH pas3Iu4HbIX 0CMOpe-
LIeNTUBHBIX 30H. OTCYTCTBUE CABUIOB HaTPUEBOU
¥ OCMOTHYeCKO} KOHIIeHTPaLMK B KPOBU OO/BLIOTO
Kpyra KpoBoOOpalljeHUsi M03BOJIU/I0 CYUTATh, UTO
B OCHOBE IT0YeYHOU peakLiUM Ha NPUMEeHSBIIYHCS
COJIEBYIO Harpys3Ky Jiexkaa 0CMOpeTryIrpyroLuil peg-
JIeKC. BkitoueHre ocMOpeLenTopoB IPyrux OpraHoB
MIPOMCXOANIO0, TI0 MHeHHIO A.f1. TepHepa, rpu n30bITKe
HaTpus B OpraHu3Me, MOCKOJIbKY KOJIMUeCTBO M0JBep-
rarolerocsl HaKOIJIEHUIO B TIeUeHH HaTpHsl 3aBUCENI0
OT UCXOJHOT0 ero cofiep>kaHusi B oprase [45].

Ha ocHoBanuu nonyueHHbIX pe3ynsraroB A.f. Tep-
Hep BbICKa3aJl MbIC/Ib, YTO OCMOpeLIeNTOPbI NTeYeH!
pacriosioXkeHbl B MHTEPCTULIMATIbHOM MPOCTPAHCTBE
Oprasa, OCKOJIbKY CZIBUT'M OCMOJIIPHOCTH U KOHLIeH-
TpaLMy HaTpysi B KPOBU BOPOTHOM 1 MIEYEHOUHOM BEH,
a Takxke B 00I11eM KPOBOTOKe He BBIXOV/IN 3a TIPe/iesibl
¢usnonornueckux KosebaHuk, a TKaHb TiedeHr 001a-
Jlazia CriocoOHOCThIO HAKATUIMBaTh KaTUOH, CO3/aBast
TakuM 00pa3om OsiarornpusTHbIE YCIOBUS /11 BO3-
Oy>KZeHHsT 0CMOpPELIeNITOPOB U, BEPOSITHO, HATPHEBBIX
pelienTopos [45].
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Cxoxue JaHHble ObLIM MO/TydyeHbl Swaminathan
B 1980-e rr. npu usyuennu cekpenuu A/Il" mociie
BBe/IeHUs U300CMOJISIPHBIX TUIIEPTOHUYECKUX pac-
TBOPOB (XJIOpY/a HAaTpHs, alleTaTa HaTpHsl, Caxapo3bl,
MaHHUTA) B NTepe/IHIOI0 YaCTh TPEThEero XKeay0uKa,
TUIOTasaMyC Wid 001y COHHYIO apTepuio. bbiio
BBISIB/IEHO, UTO MHBEKLMHM XJIOpHU/A HaTpHs ObtH Oosiee
3¢ }eKTHBHBI, YeM MH(]Y3UsI OCTaTbHBIX PaCTBOPOB.
Swaminathan S. 06BsICHI 3TO sIB/IeHHE TUIIOTE30i
0 TOM, UTO OCMOpeLienTopbl BepHes SBASIOTCA TakKe
HaTpUM-4yBCTBUTE/bHBIMU pelLieniTopamu [46].

Hecmotpst Ha MHOTOUMC/IEHHBIE UCC/IeL0BaHUS
OCMO- YU MOHHOU Pery/siLiui yUYeHbIMH pa3InyHbIX
CTpaH JI0 CUX TOP HeT [J0Ka3aTe/bCTB U MpeZCTaB/IeHrI
O CTPYKTYype 3THX peLeNTOPOB ¥ MeXaHu3Me BOCIIpU-
SITUSI OCMOTHUYECKOTO CTUMYJIA.

3aknoyeHue

OcBelljeHHbIE B HACTOSIIIEN CTaTbe UCC/Ie[0Ba-
HUSI — 3TO JIUIIb HeOOJIbIIask TOJMKA TOTO KOJIOC-
caJbHOTO 00BeMa IKCIIePUMEHTOB, KOTOPbIe ObLTH
rpoBefeHbl B XX croseTu. Ha NpoTsskeHU MHOTUX
JleCSITUIeTHUH YUeHbIMHM Pa3HBIX CTPaH MU3y4asioch
B/IMSTHUE Pa3/IMUHbIX ()aKTOPOB Ha TOMe0CTa3 HaTpusi
B OpraHu3Me. BbIJI0 yCTaHOB/IEHO, YTO SKCKpeLus
HaTpUs He 3aBUCUT HATIPIMYIO OT U3MeHeHUs ap-
TepUaIbHOTO /IaBJI€HUS] U CKOPOCTH K/TyOOUKOBOM
¢unbTpauu. BTN OTKPBITHI TTpeJcepAHbIe TenTH/Ib,
BbI3bIBAIOII[ME HaTpUiype3, MogpoOHO omrcaHa ux
CTPYKTypa U MeXaHM3M JelicTBus. bbljia moka3aHa
POk TOPMOHOB Heliporunodusza — Ba3ompeccuHa
Y OKCUTOLIMHA — B 9KCKPEL[MU HaTpHs, a TAKXKe POJib
asbI0CTePOHa U aHrHoTeH3uHa 11 B peabcop6buyu 3TOro
KaTHhoHa. bbI1o MoKa3aHo, UTO BBe/ieHUe TUTIepTOHUYe-
CKMX pacTBOPOB XJIOPU/iA HATPUs BbI3bIBAeT OOBIIHIA
HaTpUlypeTHUeCcKuil OTBET, UeM TNPU BBEJEHUU APYTUX
BemlecTB (cynb(daTa U alieTata HaTpUs, [JIFOKO3HI,
MaHHMTA U T.7I.), @ TakKXXe BbICKa3aHa ujes o Cyle-
CTBOBAaHWM B OpPraHU3Me HaTPUN-UYBCTBUTEbHBIX
peLieniTopoB. HecMoTpst HA MHOTOUKC/IEHHbIE UCCIIe/0-
BaHWs, IPOBe/IeHHbIe YUeHbIMHU Pa3HbIX CTPaH, [0 CUX
TOp OCTaeTCst MHOXKEeCTBO CJIeTbIX MSATEeH, KOTOpble
elie TIPeJiICTOUT 3arlOTHUTb.
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