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nmnoancTPOO®UN B MECTAX UHBEKLIUA MHCYJIMHA: COBPEMEHHDBIE TPEHAbI

B 3ANMAEMMNONOIMN, ANATHOCTUKE N NMPOOUJTAKTUKE
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HayuHo-nccnefoBatenbCkuii MHCTUTYT KIMHUYECKOW U 3KCneprMeHTanbHon numdonorum — dunman OrbHY
«DepgepasnbHbIl UCCnefoBaTeNbCKUM LeHTP NHCTUTYT uutonorum u reHetnkn Cnbrnpckoro otaeneHna Poccuiickon
aKagemMmm Hayk», Hosocnbupck

JlunogncTpodunm B MecTax MHbeKUMIn — Hanbosee YacToe MECTHOE OCIIOKHEHWe MHCYNMHoTepanuun. ctopus nsydeHns
OC/IOXXHEHMs Havanacb B 1926 r., koraa Gbiy OMMCaHbl YYaCTKN NUNoaTpodum B MecTax BBeAEeHMs MHCYvHa. Mo mepe
nepexoda OT MKMBOTHbBIX MHCYSIMHOB K MHCYSIMHAM YEeSIOBEKa W K aHanoram WHCysMHa Ha CMeHY MMMYHOOMOCPEA0BaHHO
aTpodurueckon popme nunogucTpodum npuwna runepTpodurueckasn, CBA3aHHaA C aHaboNMYECKUM N MUTOFEHHbIM OTBETOM
Ha VIHCYVH.

Mpu $pur3nKanbHOM NcCriefoBaHUN IUMOTUNEPTPOGUN B MECTAX MHBEKLWI BbIABNATCA Y 40-70% 60MbHbBIX CaxapHbIM Au-
abeToMm, nonyyaoLwmx NHCYVH. GdeKTUBHOCTb ANArHOCTUKM NMPY STOM 3aBUCKT OT HaBbIKOB crieumanucTa. B ceasm ¢ atum
npencTaBnAeTcA 060CHOBaHHbIM OByUeHMe Bpayell U MEAULIMHCKMX cecTep MeToAMKE OCMOTPa ¥ Nanbnauuy MecT NHbEK-
LU MHCYNNHA.

B nocnefHue rogbl AnA AMArHOCTUKM nunorunepTpodun ctano NPUMEHATLCA YNbTpa3ByKoBoe nccneposaHue (Y3U). Me-
ToA obnagaeT 6onbluel YyBCTBUTENBHOCTbIO B CPaBHEHMU C Nanibrauuen: BepudurumpoBaHHble coHorpaduyeckn nmnoru-
neptpoduu BoisenstoTca 6onee yem y 80% 60MbHbIX. Y MALMEHTOB C pacnpocTpaHeHHbIMU 30Hamy nunoruneptpodun Y3U
MOXET MCMOJIb30BaTbCA AJ1A MOWCKa ONTUMAsbHbIX MECT ANA MHbeKLUUIA («yNbTpa3BYyKOBasA KapTa MeCT MHBbEKLUIN»). Kom-
MpeccuoHHas coHosnactorpadus n o6beMHOe NCCefoBaHNe KPOBOTOKA B PEXNME SHEPreTMyeckoro AOnniaepoBCKOro
KapTMpOBaHWA MO3BONAIOT AaTb KONIMUECTBEHHYIO XapaKTEPUCTUKY NMapamMeTPOB »KeCTKOCTU U BacKyNApr3aLmm yyacTKoB
nunoruneptpodun. MNepcnekTUBHLIMA METOAAMU ANATHOCTUKN ABNAIOTCA MarHUTHO-pe3oHaHcHasA Tomorpadus (MPT) n nH-
¢dpakpacHana Tepmorpadus.

B Lenom psage nccnefoBaHWii NOKA3aHo, YTO HanMuMe nUnornnepTpodry acCoLMNPOBaHO C YXYALIEHUEM MIMKEMUYECKOrO
KOHTPONA: NOBbILeHeM ypoBHA HbA, 1 BaprabenbHOCTN FINKEMIM, <HEOOBACHNMON» FMMOTIIMKEMMEN, yBeNYeHeM 03
WHCYNUHA. Tem cambiM, TMNOrMNepTpodus NOBLILLAET IKOHOMUYECKUE 3aTPaTbl, CBA3AHHbIE C CAaXapHbIM AabeToM.

Hanb6onee BaxHbIM GpaKTOPOM prcKa pa3BUTUA NHOYLMPOBAHHOW UHCYIMHOM IMMOTNepTPOodUM ABNAETCA HapyLIEHNE Tex-
HUKU MHBEKLMIA: HeLOCTaTOYHasA POTaLMa MeCT MHbEKLMIA, BBeJEHME MHCYSIMHA B yHaCcTKM IMMOAMCTPOGMM, Manas niowaab
30HbI UHbEKUMIA, pefikas CMeHa U 136bIToYHas AnvHa urn. ObydyeHrie NaUMEHTOB TEXHNKE MHBEKLMIA MHCYNIMHA ABNAETCA OC-
HOBOW NPOGUNAKTUKIN aHHOTO OCNIOXKHEHNUA. [peKpalLeHrie MHbEKLUIA B 0611aCTb InorunepTpodun, perynsapHas potaums
MeCT MHBEKLUI 06ecneunBatoT BO3MOXKHOCTb afleKBaTHON TUTPaLMM A03bl UHCYHA U AOCTUMKEHUSA LIeNIEBOTO MMKeMUYe-
CKOTO KOHTpOSA.

KJTIOYEBBIE CJIOBA: caxapHelli Quabem; UHCYIUH; UHBEKUUU; NOOKOXHAA XUPOBAA Kem4yamkd; unooucmpogus; yibmpaszeykosoe uccsie-
dosaHue

LIPODYSTROPHY AT THE INSULIN INJECTION SITES: CURRENT TRENDS IN EPIDEMIOLOGY,
DIAGNOSTICS AND PREVENTION
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Lipodystrophy at the injection sites is most common local complication of insulin therapy. The history of its study started
in 1926, when first cases of lipoatrophy at the sites of insulin injections were described. As we moved to human insulin and
insulin analogues, immune mediated atrophic form of lipodystrophy has been replaced by hypertrophic one, which reflects
anabolic and mitogenic effect of insulin.

Lipohypertrophy at the injection sites is detected by physical examination in 40-70% of insulin-treated subjects.
The detection efficiency depends on health care provider's skills. Therefore, training of medical doctors and nurses in
physical examination of injection sites seems to be reasonable.
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In recent years, ultrasound was introduced for diagnostics of insulin-induced lipohypertrophy. The method is more sensitive
compared to palpation; ultrasound-verified lipohypertropthy was detected in more than 80% of cases. In patients with
wide-spread lipohypertrophy ultrasound can be used to find suitable sites for injections (“ultrasound injection map”). Strain
sonoelastography and 3D-power Doppler ultrasound can be used for quantitative estimation of rigidity and vascularization
of lipohypertrophy. Both MRl and infrared images are considered as promising diagnostic tools.

Inanumber of studies, it has been shown that the presence of lipohypertrophy is associated with high HbA, levels, enhanced
glycemic variability, «unexplained» hypoglycemia, and increased insulin doses. Thereby, lipohypertrophy aggravates
the diabetes-related costs.

The main risk factor for lipohypertrophy is inappropriate injection technique, including the lack of the site rotation, injections
into lipodystrophic lesions, small injection area, reuse or excessive length of the needles. Accordingly, training patients
in the injection technique is the basis for prevention of complication. The cessation of injections in lipohypertrophy areas

and regular site rotation is essential for adequate titration of insulin dose and achievement of glycemic targets.
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®opmMmrpoBaHMe y4acTKOB MMMOANCTPOPUM B MECTAX MHb-
€KUM NpeacTaBnAeT coboi OCHOBHOE MECTHOE OCNIOXKHEHME
WHCynHoTepanuu. HecMoTpsi Ha ANUTENIbHYIO UCTOPUIO 13-
yUYeHus, MHOTMe BOMPOCHI, CBA3aHHblE C MexaHn3Mamu ¢op-
MUWPOBAHWSA, AVArHOCTUKON 1 NPOQUNAKTUKON NHCYNTMHOBOM
nnoancTpodunm, OCTaloTcA HepelweHHbIMU. B nocnegHue
rofibl MoslyyYeHbl HOBbIE AaHHbIE O NaToMopdo3e 1 3NugeMuo-
oy NINNOANCTPOPUM B MECTAX MHBEKLUIA MHCYNIMHA, Onpe-
LeNeHo ee BANAHNE Ha 3$PEKTUBHOCTb Tepanun caxapHoro
avabeta (CL), npeanoXeHbl HOBble METOAbl AWNATHOCTUKMU.
B HacTosLeM 0630pe Mbl 0006V AaHHbIE O KITMHNYECKOM
nonumopdusme, natomopdonorun, GakTopax pucKa, pac-
NPOCTPAHEHHOCTU, ANArHOCTUKE, NPOdUNAKTNKE U NeUeHnn
nunogncTpodumn B Mectax UHbEKUMIA UHCynuHa. Llenb ny-
6nuKauuy: NpvB/eYb BHUMaHWE KAVHULMCTOB K MacwTtaby
1 3HAYMMOCTU NPoO6IIeMbI, 3apUKCMPOBaTb TEKYLLME TPEHAbI
B 3NMAEMUONONAY, AVArHOCTUKE Y MPOPUNAKTUKE UHIYLW-
POBaHHOWN UHCYNIVHOM NMOANCTPOdUM.

MonCK MCTOYHUKOB NpoBeAeH No 6a3am AaHHbIX Pubmed/
Medline, Web of Science Core Collection, Scopus, E-library,
6e3 orpaHnyeHunin B rnybrHe nomcka no rogam. Ana nouc-
Ka MCMonb30Banuch KiwueBble cnosa: “insulin’, “injection”
n “lipodystrophy” (“lipoatrophy”, “lipohypertrophy”) wnu
COOTBETCTBYIOLLME SKBVBANIEHTbI HA PYCCKOM A3blKe. [lonon-
HUTESIbHBIA MOUCK OCYLLIECTBJIEH MO CMMWCKaM LUTUPYEMON
nutepatypbl B ny6nukauusax. NpueBogrmblie B CTaTbe pesyrb-
TaTbl COOCTBEHHbIX UCCNeaoBaHUA (B BUae KAMHUUYECKUX
WNNIOCTPALMiA) NOJSlyYeHbl B PaMKax BbIMOSHeEHUs paboT
no rocygapcteeHHomy 3aganuio HUMKIN - dunmnana ULnl
CO PAH (npoBegeHve nccnegoBaHns ofobpeHo ITUYECKUM
komutetom HUMKIN - dunmana MUml CO PAH, npotokon
Ne115 o1 24.12.2015 r.).

KNCTOPUU BOMNMPOCA: TPAHCOOPMALINA
KNIMHNYECKUX ®OPM NTMNOANCTPOOU MO MEPE
3BonounMnN UHCYNTUHOTEPANNNA

WcTopusi m3yyeHuss nunoguctpodui B MecTax UHDBEK-
uWiA MO ANUTENBHOCTY NPUBNMKAETCS K NCTOPUM UHCYIIMHO-
Tepanuu. NpakTnyeckn cpasy nocnie BHeAPEHUA WHCYNIMHA
B KIVHWYECKYI0 NPaKTUKy B 1922 r. KNIMHNLUMCTaM NPULLIOCh
CTONKHYTbCA C OCNOXHEHNAMM B MeCTax MHbeKuuii. [epBoHa-
yasnbHO 3T0 ObinK abcueccbl 1 UHGUABLTPATDI, BbI3BaHHbIE MU-
KpOO6HOI KOHTaMnHaumen. OfHaKo BCKOpe Ha MepBbli MaH
BbILLIO OC/TOXKHEHWNE, OUYEBUAHO, HE CBA3AHHOE C UHEKLMEN.
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B 1926 r. Barborka u3 knuHukm Meiio coobwymn o aByx cnyya-
AX JIOKaJIbHOW aTpOd1U NOJKOKHOTO XMpPa B MeCTax NOBTOP-
HbIX MHBEKUWIA MHCYNUHA Y »eHwuH ¢ CI [1]. B Tom e rogy
Depisch onucan 5 cnyyaes nunoatpoduu, pa3BrBLLENCA Y Ma-
uveHToB ¢ CJ] B MHTepBasne OT HECKOJIbKMX MecsLeB A0 ABYX
neT nocsie Havana fleyeHus HCynuHom [2]. B nocnepytowem
coobLleHVs O MNoaTpodursax B MeCTax BBEIEHUA MHCYMMHA
MOABAANNCD MPAKTUYECKU €XerofHo. KnMHMUMCTbI, onuch-
BaBLUMe Npobremy, obpallany BHYMaHMe Ha CBS3b OCOX-
HEHVS C MOBTOPHbIM BBEAEHUEM VHCYNIMIHA B OJHU U TO Xe
YYaCTKM NMOAKOXKHOW >KUPOBOW KIETUATKY, a Tak»Ke Ha 6e360-
NEe3HEHHOCTb UHBEKLWIA B MECTaxX INoaTpoduii.

B 1930 1 1932 rr. 6bina onvcaHa elle ogHa popma Kox-
HbIX N3MEHEHUN B MeCTax BBefeHNs UHCynnHa. OKasanoco,
YTO peakuuen Ha MHCYIMH MOXET ObiTb He aTpodus, a ru-
nepTpodus NOAKOKHOro xupa [3]. O4HAKO Ha NPOTAKEHNN
HECKOMNbKMX AeCATUNIETMI nunoatpodua ocTaBanacb Hau-
6onee pacnpoCTpaHeHHbIM MECTHbIM OCJIOXHEHVEM WHCY-
nuHoTepanuu. CUTyaumsa Hayana MeHATbcs B 70-X IT. npo-
LUNIOro BeKa C MOSBNEHMEM BbICOKOOUMLLEHHBIX XUBOTHbIX
WHCYNIMHOB; Ha Tepanuy 3STUMW VHCYNIVHaMu niunoatpodun
BO3HMKanNW 3HaunTenbHo pexe [4]. NokasaTenbHoOW unnto-
CTpaLMen MOXET CNY>KUTb KIMHUYECKOE HabnogeHre, ony-
6nnkoBaHHoe Campbell n coaeT. B 1984 1. [5]. Y 78-neTHeln
XeHwwmHbl ¢ CL1 Ha doHe nevyeHms HGbIYbMM NHCYNVHOM MOS-
BUJICb YYACTKM aTPod1U MNOAKOXKHON KNeTyaTKn B 06nactu
nney; nocsie nepexofa Ha KOMOUHALMIO BbICOKOOUNLLEHHO-
ro CBMHOIO U1 OblYbEro UHCYNNHA B BEPXHEW vYacTi begpa
BO3HVKIIN YYacTKU nnorunepTpodun.

B nocnepHune Tpu pecATUneTvs, C NEPexXofoM Ha reH-
HO-VH)KEHepHble MpenapaTbl UHCY/MHA YeNIoBEKa U CUHTe-
TUYECKMe aHaNory WHCYIMHA, PacripOCTPaHEHHOCTb aTpo-
¢duueckon GOPMbI MHCYNIMHOBOW NMNOAUCTPOOUUN PE3KO
cHu3mnacb. B 2013 r., obcnepoBaB 678 geTein U NOAPOCTKOB
c CA 1 Tvna (CAO1) B laHHOBepe (fepmanus), O. Kordonouri
W COaBT. AOKYMEHTUPOBaNu nmnoatpoduto nuwb y 16 6onb-
HbIX [6]. B HacTosee Bpems runepTpoduyeckas popma cra-
1la OCHOBHbIM BapViaHTOM OCJIOKHEeHNA. KNUHYeCKyto TpaHc-
dopmaLmio IMNoAMCTPOPrM MOXKHO OOBACHWTD PA3INUKAMM
B MeXaHM3max GopmunpoBaHus AByx ee GopMm: aTpodryeckas
dopma paccMaTpUBAETCA Kak MMMYHHasi peakumsa Ha Jy»Ke-
POAHDBIA B6ENOK (MHCYNVH, @ TakXKe NPOJIOHraTopbl, CTabunu-
3aTOpbI UM ApYyrre KOMIMOHEHTbI NPernapara), B TO Bpemsi Kak
runepTpoduyeckas popma OTpaxkaeT MeCTHbI aHabonuue-
CKUI 1 MUTOTeHHbIN 3GPeKT MHCYNMHA Ha agunouuTs! [7].
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OAKTOPbI PUCKA PA3BUTMA NTNNOANCTPOOUN
B MECTAX UHBEKLUA UHCYJIHA

YKe B MepBOM COO6LLEHUN O NUNOAMCTPOOUN, UHAYLM-
POBAHHOW UHCYNIMHOM, NMogYepKuBanacb CBA3b ee BO3HVIK-
HOBEHUSI C MOBTOPHBbIMM WHDBEKUUAMWU WHCYIIMHA B OfHY
n Ty e obnactb [1]. OTcyTCTBME pOTaLMM MeCT BBeAeHUs
ABNAETCA BaXKHeNWNM $akToOpOM prCKa MHCYNMHOBOW Nn-
noanctpooumm 1 B Hactosuwee Bpems [8-17]. Tak, Blanco
n coaBT., obcneposas 430 60nbHbIX CJl, NONyYaloLWKMX UHCY-
NUH, O6HAPYXUNU NPU3HAKK NunornneptTpoduy B MecTax
UHBEKLUN Y 64,4% 06cnefoBaHHbIX. Jluwb y 5% 6GONbHbIX,
PerynsipHO MEHALWUX MeCTa UHBEKLUN, O6HapyXMnBanach
nunorunneptpodua. Hanpotns, 98% 60NbHBIX C nuNorunep-
Tpoduren He OCYLECTBAANN POTALMIO MECT MHbekuni [9].
MoBblWaeT puUck GopMMPOBaHUA NUMNorunepTpodun Bee-
LEHME VIHCYNIMHa B OTpPaHWYeHHyl Mo niowaau obnactb
[13, 17]. 36bITOYHasA ANIvHA UCMOMb3YEeMbIX WU ANA BBEAE-
HUA nHcynuHa [10, 11, 15] n nx penkas 3ameHa [8, 9, 11, 12,
14-17] Takxe pacCcMaTpUBAOTCA PAAOM KCCrenoBaTenen
Kak pakTopbl prcka. Takum o6pa3om, HapyLLIEHNA TEXHUKM
BBeJEeHNA UHCYNIUHA ABNAIOTCA BedyLlen NpUYnHON pa3Bu-
TUA NNNOTMNEPTPODUUN B MECTaX MHBEKLNIA.

B psage uccnenoBaHuin 3adMKCMpPOBaHa Posb ANUTESb-
HOCTU MHCYNMHOTEPANMM KaK dpakTopa pucKa pasButus nu-
nornneptpoduu [8, 10, 18]. Apyrumn aBTopamu Takas CBA3b
He ycTaHoBneHa [19]. 3ameTum, yto NNoancTpodrn MoryT
bopmmpoBaTbcA LOBObHO ObICTPO, B TeueHUue 1-3 mecAueB
npumeHeHns nHcynuHa [19, 20]. Bo3amo»kHO, Ha pUCK nnno-
rmnepTpodun BAUAET HE OJINTENIbHOCTb MHCYNIMHOTEPANUK
KaK TakoBas, a ONIMTENbHOCTb BO3AENCTBMA MpPEnapaToB
WHCY/IMHA Ha TOT WX MHOW YYaCTOK MOJAKOXHOWN KNeTYaTKu.
Coob6Lanoch, YTo NaUMeHTbl ¢ nunorunepTpodren noayya-
0T OONblUee UNCNO MHBEKUUIA MHCYNMHa B CyTKM [15, 18].
MmeloTca gaHHble O MeHbLelr PacnpoCTPAHEHHOCTY NNMNO-
runeptpodun cpeam 6onbHbix CL11, HAXOAALMXCA Ha NOCTO-
AHHOW MOAKOMXHOW UHPY3UUN MHCYNHA C MOMOLLbIO MOMIbI,
B CPaBHeHUN C 60MIbHbBIMY, MOMYYAKLUMY UHCYIIVH B PEXN-
Me MHOXeCTBEHHbIX MHbeKuun [21, 22].

Paznuuma B MONEKYNAPHOW CTPYKTYpe K TEXHONOrnu
NPUrOTOBNEHMSA VHCYNIVIHA OKa3blBAlOT HECOMHEHHOE BMS-
HMe Ha BEPOATHOCTb Pa3BUTUA 1 GOpPMYy NOKasIbHONW peak-
UMM Ha MHCYNWH. Kak y»e 0TMeyanocb, MICTOPUYECKN aTpo-
¢duueckan dopma nunoanctpodum 6Gba accoLUMpPoOBaHa
C MPVMEHEHVEM HeAOCTAaTOYHO OYUYULLEHHBIX WHCYNIMHOB
XMBOTHOIO MPOUCXOXKAEHWA. BMecTe ¢ TeM eiHMYHbIE CIly-

Tabnuua 1. PakTopbl PUCKa IMNOANCTPOGUN B MECTaX UHBEKLMIA MHCYNNHA

Yam nmnoatpodun onucaHbl y 60mbHbIx CL11, nonyyarowmx
KOPOTKOZENCTBYIOLIME U MPONIOHIMPOBaHHbIE NMpenapaTtbl
WHCYNNHA YENOBEKA, a TaKXKe aHasiorM MHCynvHa. B 6onb-
WMHCTBE C/lyyaeB MNOLOOHble peakumn 3adUKCUpPOBaHbI
Y >KEHLUUH WY OeBOYEK, Npu codeTaHmm CIl ¢ ayTOUMMyH-
HbIMY 3ab6oneBaHnaAmMY [6, 20], y 60NIbHBIX C BBICOKUM TUTPOM
aHTUTEN K MHCynuHy [20, 23], uTO COOTBETCTBYET NpefcTaB-
neHusiM 06 MMYHHOM XapaKTepe OCNOXHeHuA. B pegkux
cnyyasax 30Hbl MNoaTpodun MoryT GopmMrnpoBaTbCA AWC-
TaHTHO, B MeCTax, Kyda VHCYNVH He BBoAucA. Tak, HeflaBHO
onucaH cnydarn nunoatpodun B MexxnonaTtoyHon obnactm
y naumeHTkn ¢ gautenbHbiM CI1 2 Trna (C[2), BBOAgMBLIEN
WHCYNNH YenoBeKa B NMOAKOXKHYIO KJIeTyaTKy XumeoTta. [McTo-
NOrnyeckoe nccriefoBaHMe 30Hbl aTPOGUN BbIABUIO JINM-
douutapHyio UHGUABTPaALUIO; B KPOBM OBHAPY>KEHbI aHTU-
Tena K UHCYNMHY B BbICOKOM TUTpe [24].

Ponb MonekynapHom CTPYKTypbl U OAUTENbHOCTU Aen-
CTBUSA NpenapaToB MHCYNMHA KaK $akTOpOB prcKa NUMoru-
nepTpodun nlyyeHa HeJOCTaTOYHO. MIMeloTca AaHHbIe, UTO
puck nunoruneptpodun Huxe y 6onbHbix CA1, nonyyvato-
WUX KOPOTKOAENCTBYIOLLME AHAMOMM UHCY/IMHA YesIoBeKa,
B CPaBHEHWM C 60NbHBIMU, MOTYYAOLLMMU UHCYSINH YenoBe-
Ka kopoTkoro aencteua [13]. Coobwanocb 0 MeHbLeln nio-
Waan 30H nunorunepTpodun, BepuduLNPOBaHHbBIX C Mo-
MOLLbIO ynbTpacoHorpaduu, y 6onbHbix CIl, HaxoasaLwmxcs
Ha Tepanuy aHanoramy MHCYNHA, B CPaBHEHNM C NaLeH-
Tamu, MONyYaloLWUMN MHCYNNH Yenoseka [19].

Mo-BnarMomMy, MeCcTHas peakuusa Ha BBefeHNe MHCY-
JIMHA MOXEeT CYL|eCTBEHHO OTNMNYATbCA Yy pasHbix 60sb-
HbIX. BinsHme reHetTuyeckux ¢pakTopoB Ha PUCK pa3Bu-
TUA WUHCYJIMHOBOW NUMOAUCTPOPUUN B HACToOsILlee BpPems
He m3yueHo. 1o gaHHbIM MeTaaHanm3a [25], pacnpocTtpa-
HEHHOCTb Y4YaCTKOB nunormneptTpoduy B Mectax MHbek-
UMA MHCYNMHa Bblwe y 6onbHbiX CL12, Yyem y nauueHToB
c COA1. B HeKOTOpbIX UCCNEefOBaHUAX OTMeYeHa Mnono-
XUTENbHAsA CBA3b MeXZy Hanuuvem nunorvneptpoduu
N nHaekcom maccol Tena [11, 12]. Mpu CA2 oTtMeyeHa 60-
nee BbICOKas BCTPeYaeMoCTb nunoruneptTpodun cpeawn
nuy ¢ oxupennem [15]. B ogHoln paboTe BbisiBNeHa nps-
Mas Koppenaums Mexay CyMMapHOW nioLwaablo Annoru-
nepTpodUn 1 TONWUHON MOAKOXHOWN KneTyaTkn B abpo-
MVHanbHow obnactu [19]. Mo gpyrum JaHHbIM, fgeduuunt
Maccbl Tefla MOBbIWAET BEPOATHOCTb GOPMMPOBAHMA NU-
norvnepTtpodun npn CA1 [13].

QaKTOopbl, BNMAKLWMNE HA PUCK PA3BUTUA JIMMOAUCTPO-
¢duu, cymmupoBaHsbl B Tabn. 1.

OC06eHHOCTN TEXHNKUN NHbEKLMIA

0Oco6eHHOCTUN NHCYNMHOTepanun

0Oco6eHHOCTN NayeHTa

«  HepocTatouHan poTtauus mect
VHbEKLUMI .

WHCYNMHa
+ BBepeHuve nHcynMHa B yyacTku

Pexxnm MHOXXeCTBEHHbIX UHBEKLUIN

«  BbICOKMIA TUTP @aHTUTEN K MHCYNINHY?

2
nunoguctpodun «  [OnutenbHOCTb MHCynMHOTepanuu'  * AyTONMMyHHble 3a6oneBaHuA
o . 3
« Manas nnowagb 30Hbl UHbeKUUA  +  Tepanua npenapatamm MHCY/MHa CA2
yerioBeKa (B cpaBHeHUN . 3
«  Pepnkasa cmeHa urn (Bcp OxupeHune

c aHanoramm)’
«  W36bITouHan gnvHa urn

I'Ipmmetlavaﬂ - npeaBapuTtesibHble flaHHble, Tpe6yIOTCF| AONONHUTENbHbIE NCCNIefOoBaHNA; 2_ CI'IeLlI/Id)I/ILIeCKI/IIZ d)aKTOp pucKa onAa J1I/II'IOElTpO¢I/II/I;

3 - pakTop pucka nunorvneptpodum; CLl - caxapHbii fruaber.
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MATOMOP®OJIOTUA NUNOAUCTPOOUU B MECTAX
WHDBEKLIMA UHCYNIUHA

Heckonbko natomopdonornyeckmx ncciefoBaHui, Bbl-
MOJIHEHHbIX B pPasHble rofbl, MPOAEMOHCTPUPOBaNM pas-
nuunAa aByx Gopm MHCynuHoBoun nunopguctpoduun. Reeves
1 COaBT., NPOBeAA MMMYHOTMCTOXMMUYECKOE UcciefoBaHme
KpaeBblX YyYaCTKOB 30H aTpopuy MOAKOXHOWN KIeTyaTKu
B MeCTax MHbEKUWA MHCynrHa y 8 60onbHbix CJl, BbIABUIM
OT/I0XeHnA Komrnekcos IgM, C3 KOMMOHeHTa KOMMJIeMeHTa
unu ¢rnbpuHoreHa/GpubpPrHa B KPOBEHOCHbBIX COCYyAax Aep-
Mbl. DT HAaXOAKW, B COYETaHWUN C NOBbILEHNEM MHCYNINHCBSA-
3bIBalOLLEN CMOCOOHOCTY CbIBOPOTKM KPOBU, COFIacoBaNnCh
C KOHLENuMel UMMYHHOrO natoreHesa nvnoatpodun [4].
MpucyTcTBrE TYUHBIX KNETOK, TMM(OLIMTOB 1 303UHODMIIOB
B HrionTaTax y4yacTKOB MHAYLIMPOBAHHOW NHCYNIMHOM JIUMO-
aTpodun TakKe COOTHOCUTCA C MpepacTaBieHusmMu ob M-
MyHHOM MaToreHese ocnoXKHeHus [26].

Mpy nccnepoBaHMM YYacTKOB NUMNOrMNepTpodumn BbisiB-
NATCA  TNepPTPOPUPOBAHHbIE aAMMOLUNTBI, codepaLiue

MHOXECTBO MEJNIKMX NUNMAHbIX Kanenb. [py 3nekTpoH-
HO-MVKPOCKOMUYECKOM UCCIef0BaHUM ONrcaHa Hebosbluas
nonynAuMs Menkux agunoumTOB, YTO PACLEHUBAETCA Kak
[OKa3aTeNnbCTBO aKTVBHOWN AnbPepeHUMpPOBKU Unu Nposu-
depauyun [27]. AnutenbHoe BBEAEHME MHCYIVHA B YYacCTKM
nunoruneptTpoduUn MOXeT NpPMBOAUTbL K (GOPMUPOBAHMIO
y4yacTkoB GpUOPO3HON TKaHM C 6OMbLINM KOMYECTBOM KOJI-
nareHa [28]. MNpoeega mopdonornyeckme uccneqoBaHNUs
6uonTaToB 30H NMUMNOrUNEPTPOOGUN B MECTAX UHBEKLMIA WH-
CynvHa y natu nauyeHToB ¢ C[l, Mbl OOHAPYXXUU YYaCTKM
¢unbposa Bo Bcex cnyvasx. [Npy CBETOBOW MUKPOCKOMWM
B yuyacTkax dopmrpoBaHus ¢pubposa BbISBASAAN MYUKU KOJ-
nareHoBbIX BOJIOKOH (puc. 1), B ABYX CJTyYasax OTMeueHa nepu-
BaCKyNiApHasa BoCnanutenbHasa nHounstTpaumsa ns numeouu-
TOB 1 HeNTPodunoB. MNpr 3NeKTPOHHO-MUKPOCKOMMYECKOM
nuccnefoBaHUM  Habnwodanu ydactku ¢ ¢ubpobnactamm
1 CKOMNIEHNAMM KOJIareHOBbIX BOJIOKOH (puc. 2A), oTmeyvanu
rMNepnasunio Be3MKYNAPHbIX CTPYKTYP B LUTOMA3Me SHIO-
TENIMOLUMTOB KPOBEHOCHBIX KanuiiApoB C NpU3HakamMu akTu-
BaLMW TPaHCIHAOTENMANbHOro TpaHcnopTa (prc. 2b). Takum

Puc. 1. CBeToONTMYECKAA KapTUHA MHAYLMPOBAHHOW MHCYIMHOM IMNornnepTpodun B NOAKOXKHON XNPOBOIA KNeTYaTKe nepeaHel GpoWHOMN CTEHKN.
A - yyacTok nunoruneptpodun c dGnbposom (cTpenka); b - yuactok HenameHeHHON NMOAKOXKHON XKNPOBOW KNeTYaTKM B 061acTu, cBo6oAHOM OT
nunoguctpodun. OKpaluMBaHMe reMaToKCUIMHOM-3031HOM. CBeToBas MUKpockonus. YB. X400

Puc. 2. YnbTpacTpyKTypHble 0CO6EHHOCTV MHAYLIMPOBAHHOW MHCYIMHOM Nnoruneptpodui B MOAKOXKHOM KMPOBOI KNeTyaTke nepeaHein 6piowHon
CTEHKU. A — KonnareHoBble BOIOKHa (CTpenkm); b — KpoBeHOCHBIN KanuniAap ¢ 60/bLIMM KONMYECTBOM TPAHCMOPTHBIX BE3WKYI (CTPENKNM) B SHAOTENUN.
SneKTPOHHaA MUKpockonua. YB. A - 12 000x; b — 40 000x.
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obpasom, nunorunepTpodusi B MeCTax MHBbEKLMIN UHCYNVHA
XapaKTepu3yeTcs onpefeneHHoN reTeporeHHoCTbio Mopdo-
NOrNYeCKom KapTrHbl. MexaHn3Mbl, 3anycKatoLme npoLecchbl
BOCManeHna u ¢pnbpo3sa B 30He rMNornnepTpoduy, a TaKkxe
CBA3b 3TVX NPOLIECCOB C U3MEHEHNAMN aAUMNoOLMTOB 3acily-
>KMBAIOT, Ha HaLL B3rNA4, AaNIbHENLWNX NCCefOBaHUN.

B peanbHOI KINNHNYECKOW NMPAKTMKe GMONCUSA NOAKOX-
HbIX 06Pa30BaHUN B MeCTax UHbEKLUIN MHCYIIMHA NPOBOANT-
cA penko. OfHaKO B HEKOTOPbIX C/TyYaAax NNLWb 3aK/oyeHme
naTosiora NO3BONAET NOCTaBUTb MPABUIbHbIA AMarHo3. Tak,
npoeeas OGUOMCUIO MOAKOXHbIX Y3/IOB B MeCTax WHbEK-
unin y aByx 6onbHbix CII, NonyyaoLWwmx aHanorn UHCYNnHa,
Bernardez n coaBT. 06HapyXnn y4acTK/ aMunongosa B riy-
GOKMX CNOSX AEPMbI, JaBaBLUME MONOXKUTENIbHYIO Peakumio
Ha aHTUTena K MHCYnuHy [29].

METOAbI AUATHOCTUKN IMNOTMNEPTPOOUU
B MECTAX UHBEKLUA UHCYIHA

Ocmomp u nanenayuA. BusyanbHbii OCMOTP M Nanbna-
LUMA MeCT MHbeKUMA ABAAIOTCA CTaHZAPTHbIMK 1 06Lefo-
CTYMHbIMU AMArHOCTUYECKUMU npouedypamm. BmecTe ¢ Tem
3$dEKTUBHOCTL 3TUX MpoLeayp 3aBUCMT OT cobniopeHus
pAja MeToanyeckmnx ycrnoBuin. [InAa KayeCcTBEHHOW AuarHo-
CTVIKM HEOBXOAMMO CUCTEMHOE, NoCNefoBaTeNibHoe obcre-
[0BaHVie Bcex obnacTte, NCnonb3yemblix AN BBEAEHWSA VH-
cynvHa. OcmoTp obnacteil MHbEKUMI CieflyeT NpPoOBOAUTb
B YCJIOBMAX MPAMOrO U TaHreHUUanbHOro (nog yriom) oc-
BelleHVA, B NOJIOXeHUN nexa u ctoa [17]. MNpu nanbnaunn
NMOAKOXHOW KNeTyaTKn LenecoobpasHo KOMOMHMPOBaATb
pasnnyHble TEXHUKU — Me/IEHHbIE KPYrOBble U BePTUKaslb-

Hble ABVKEHVA M MOBTOPHbIE FTOPU3OHTAJIbHbIE ABUXEHUS
KOHUYMKaMU nanbLeB B TeX e 30Hax. PekomeHpyeTcsa no-
BTOPHAaA Nanbnauus OfHKX 1 TeX e YYacTKOB C NocTeneH-
HbIM yCWUIeHUeM HapdasnvBaHuA. [JocTaTouyHO 3¢deKTrB-
HbIM NPUEMOM ABNAETC GOPMMPOBAHME KOXKHONW CKNAAKM
npu NOAO3PEHNM Ha YYacToK nunoruneptpodum — cknag-
Ka B 30He nunogmctpodum okasbiBaeTcs Gonee KpyrHOM,
B CPAaBHEHUN C CUMMETPUYHbBIMW YYaCTKaMU HEU3MEHEHHO
MOAKOXHOW Knetyatku [7, 17].

Mpy nNpoBegeHUN OCMOTPA U NanbhaunMm MeCT UHbEK-
LU cnepyeT MOMHUTb, YTO Pa3Mepbl U KONMYECTBO yyacT-
KoB nunoruneptpodrv MOryT CUIbHO BapbupoBaThb. B He-
KOTOpPbIX Cllyyasx nunoruneptpodun npeacTaBistoT cobom
MacCuBHble onyxonenogobHble o6pasoBaHus [30], ogHaKo
B OOJNbLUMHCTBE CUTYyaLUin peub naeT ob yyacTkax Avame-
Tpom A0 4-5 cm. HekoTopble yyacTkn npenctaBnsioT cobom
MIOCKUE YMIIOTHEHNWSA, NILb CJlerka BO3BbIWALWMNEC Hag
OCTanbHOW NOBEPXHOCTBIO KOXN (PUC. 3); TaKne yyacTKu MO-
ryT ObITb NIOXO 3aMETHbI MPU OCMOTPE 1 OOHAPYKUBAOTCA
TONbKO MyTEM LiefieHanpas/ieHHoW nanbnauum. MnoTHocTb
30H nunorunepTpodrm TakKe CYLWECTBEHHO OT/IMYAETCA
Y pa3HbiXx 60MbHbIX, HAMOOMbLUNE COXKHOCTU IS Manbra-
TOPHOro OOHapY»KeHUsA NPeACTaBAIT YYacTKM MArKo-3na-
CTUYECKOW KOHCUCTEHLUN. B GONbLIMHCTBE C/lyYaeB yyacTKu
nunoruneptTpodrn OOHaPYKMBAKOTCA Ha NepefHen CTEHKe
»uBoTa [15, 19], ogHaKo Mx NoKanusauma 3aBUCUT OT npepa-
NMoYTEHWI NaumMeHTa B Bblbope MecT mHbekuun. Cnegyet
YUUTbIBaTb, YTO PaCroOOXKEHUE YUYacTKOB JIMMOTMNepTpo-
dUKM YacTo aCUMMETPUYHO, TaK Kak AOMUHUPYOLWAA pyKa
VUMeeT TeHAEHUMI0 BBOAWUTb WHCYIUH MPEnMYyLLeCTBEHHO
B OZIHY CTOPOHY Tena [7, 17].

Puc. 3. YuacTku nunoruneptpoprm B Mectax MHbEKLMIA MHCYNIMHA Ha JIEBOM 1 MPaBOM jleye y NaLmeHTa ¢ caxapHbiM gnabetom 1 tuna: B-Hoi O.,
27 ner, caxapHbiil anabeT 1 TUna B TeueHvie 26 net. Tepanusa aHanoramv MHCynviHa (aernyaek v acnapr). Mpu ocMoTpe 1 nanbnauum BbIABNEHbI y4acTKM
nunorvnepTpodun B Mectax BBEAEHNA MHCYNMHa B 06N1acTy niey.
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Moka3aHo, uTo 3pHEKTUBHOCTL BbISIBNIEHMA IMNOTUNEP-
TpodrK C NOMOLLbIO OCMOTPA U Nanbhauny B 3HAUNTENIbHON
CTeneHn 3aBUCUT OT OMbiTa Creuuanncra, NPoBOAALLErO
obcnenoBaHue. B ¢BA3u ¢ 3TMM 6onblioe 3HaUeHne umeeT
obyueHme Bpayen u MegULMHCKIX CecTep METOAMKE Nasib-
nauum MectT MHbeKUMA UHCynrHa [7].

CBefleHUs O PACNPOCTPAHEHHOCTM nunorunepTpodum
B MeCTaX MHbEKUMIA UHCYNNHA, AUAarHOCTMPYEMOW C MOMO-
b0 OCMOTPA 1 Nanbnaumm, B pasHblX permoHax mmpa npes-
cTaBnieHbl B Tabn. 2. Mo gaHHbIM 60MbLINHCTBA NCCefoBa-
HU, nunorunepTpodum BoisBnATCA y 40-70% 60MbHbIX
Cl, nonyyvatownx NHcynuH. OTnMumna B pacnpocTpaHeHHo-
CTV OCJIOXKHEHUS MOTYT OOBACHATBCA PA3/INYHBIM OMbITOM
CneyunanncToB, NPOBOAsALMX 0OCnefoBaHWe, U Pa3HbIMU

OB30P

MeToaMKamun nanbnauuu [17]. icnonb3oBaHme CTPYKTYpu-
POBAHHOIO NoaxoAa U 6OJIbLION OMNbIT UCCNEA0BATENbCKOM
KOMaHAbl obecneumBaloT Hanbonee BbICOKNIA MPOLIEHT Be-
pudounkaumn nunoruneptpodum [31].

YnbmpacoHozpaghus. B nocnegHue rogbl HakomneHbl aH-
Hble, CBULETENbCTBYIOLME O BbICOKOW NHPOPMATMBHOCTU Me-
TOAa YNbTPa3BYKOBOro mccnegoBaHua (Y3W) B guarHoctuke
WHCYNMHOBON nnoruneptpodum [36]. Mpeumywectsamu Y3
B CpaBHEHMU C GM3MKaNbHBIM OCMOTPOM W Nasibnauunen Aens-
toTCA 60oMblUas 06 bEKTUBHOCTb, YyBCTBUTENIBHOCTb 11 BOCMPO-
M3BOAMMOCTb Pe3ysbTaToB. PacnpocTpaHeHHOCTb YYacTKOB
nMnornnepTpodun B MeCTax MHbeKLMIA MHCYSIMHA MO AaHHbIM
Y3 pocturaet 80-98%, UTO 3aMETHO NPEBbILIAET PacnpocTpa-
HEHHOCTb OCNTIOXKHEHWA MO AaHHbIM nanbnaumm [34-38].

Tabnuua 2. PacnpocTpaHeHHOCTb MnornnepTpodun B MecTax MHbeKLUiA Cpean 60MbHbIX CaxapHbIM AMabeToM, MOTyYatoLWMX MHCYNH, MO AaHHbIM

BM3yaslbHOro OCMOTpa 1 Nanbnaynun

Yucno Yucno 60onbHbIX
UccnepoBaHne MonynAauusa 60nbHbIX CrpaHa .
o6cnepoBaHHbIX cnuno-runeprpoduen, %

Kordonouri O. et al., 2002 [18] CAT, petw lepmaHua 282 48

1 NOAPOCTKN
Vardar B. et al., 2007 [8] ca1twcCha2 Typunsa 215 49
Omar M.A. et al,, 2011 [32] CAY, petw Ervner 119 55

1 NoApPOCTKA
Blanco M. et al., 2013 [9] caivncaz McnaHuns 430 64
Sawatkar G.U. et al, 2014 [33] A1 A€, NOAPOCTKY Whgus 500 41

1 B3poC/ble
Al Ajlouni M. et al., 2015 [10] caz2 NoppaHnsa 1090 37

CaypoBckas
Al Hayek A.A. et al., 2016 [11] C1, nogpocTtku Apasus 154 52
Strollo F. etal., 2016 [31] Ca1n CA2, B3pocnble Utanua 387 77
Hernar l. etal.,, 2017 [21] CA1, B3pocnbie Hopserusa 215 53
. CO1 v CA2, B3pocnbie .

JiL.etal,2017[12] (93% — c C12) Kutan 401 53
Barola A. et al,, 2018 [13] CAT, pet, noApocTkm Vnans 372 62

1 B3pOC/ble
Gupta S.S. etal.,, 2018 [14] C1, netn n B3poChble NHana 139 70
Tsadik A.G. etal., 2018 [16] can Sduronua 176 57
Sariclt H.A., Arslan H.O,,
etal, 2018 [15] ch2 TypuwA 436 44
Deeb A. et al.,, 2019 [22] CA1, petn v B3pocible OA> 169 flern -39,

) N A P B3pocble — 32

JTazapes M.M. n coasr,,
2019 [34] CA1 v CA2, B3pocnbie Poccuna 107 68
Bonkosa H.W.,
[lasugeHko U110, 2019 [35] CO1 wn CL2, B3pocnble Poccusa 140 28
Gentle S. etal, 2019[17] CAlnCA2, Wranua 296 57

Ha remoanannse

MpumeyaHus: C[] - caxapHblii fuabert.
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Puc. 4. [MnepaxoreHHblii FeTePOreHHbIN y4acToK nunorunepTpodum B
NMOAKOXXHOW >KMPOBOW KNeTuYaTKe nepefHeii 6pIoLLHOM CTEHKUN B 30He
VNHBEKLUIA MHCYMMHA: CKaHupoBaHue B B-pexxume. b-Has K., 32 ropa,
caxapHblil fuabeT 1 TMna B TeueHue 20 neT, Tepanus aHanoraMu UHCYNNHa
(rnapruH 100 Ea/mn, nu3npo).

Mpwu Y3U yyacTku nunornneptTpoduin BbIABAAOTCA yaLle
BCEro Kak rmnepsxoreHHble NOKYCbl WY Y3enKu C rmnos-
XOreHHbIM o6ofkoM. OTCYTCTBME Karmcynbl OTIMYAET 3Tu
06pa3oBaHNA OT reMaTOM U KUCT, COAEPKALUMX XKUOKOCTb.
Yuactku nunorunepTtpodum MoryT 6biTb Gonee reteporeH-
HbIMW MO 3XOCTPYKTYPE, UEM 30Hbl OKPY>KaloLLEen MOJKOX-
HOW KnetyaTku. B HEKOTOpPbIX Cilyyasax LieHTpasbHble 30HbI
nmnormnepTpodrm CTaHOBATCA MMMO3XOreHHbIMU, UTO Npea-
MONOXUTESNIbHO CBMAETENBbCTBYET OO0 OTeke WM HeKpo3e
agunouunToB [38]. B aByx mnccnepoBaHuax 3adprikcMpoBaHO
yTOJILLEHME CNOA AePMbl U NOTEPA YETKOW FpaHuLbl MeXay

Jepmon v nognexalym CioemM NogKO»KHOW KIeTyaTKuy B 30-
HaX HbeKUniA. Mofo6Hble N3MEHEHMSA pacLieHeHbl Kak CBU-
[JeTenbCTBO BOCMANNTENbHON peakunn B MecTax BBefAeHUA
uHcynuHa [39, 40]. TunnyHas coHorpaduryeckas KapTuHa
nunoruneptpodrn B 061aCT MHBbEKUWIA MHCYNVHA npes-
CTaBJfieHa Ha puc. 4.

CoBpeMeHHble YNbTpa3BYKOBble TEXHOMOMMM MO3BO-
NAT He TONbKO BbIAABUTb Hanuume yyacTKOB nunorunep-
TpodUM B MeCTax MHBEKLUMI UHCYNIHA, HO N OLEHUTb UX
IXOCTPYKTYpPY. 3HauMTeNbHOE MOBbIWEHNE 3XOMIIOTHOCTU
N reTeporeHHOCTb y4yacTKa KOCBEHHO CBUAETENbCTBYIOT
0 pa3pacTaHuy GpuOPO3HON TKaHW B 30HE NIMMOTUNePTPO-
dun [41].

[ns oueHKM »XecTKocTn nunoruneptpodum npume-
HAETCA TEeXHONOrMA KOMMPECCUOHHOW COHO3MacTorpa-
dum, Npu KOTOpoI Aake HEOTAUYUMbIE MPU CTaHZAPTHOM
CEepOLIKaNbHOM CKaHMPOBAHUWN YYaCTKU PasfIMYHOW MAOT-
HOCTU MOTFYT OblTb KapTMPOBaHbI PA3/INYHBIMY OTTEHKAMM
LIBETOBOW LLKasbl, OT KPACHbIX LBETOB AJ1A MATKMX yYaCcTKOB
[0 CMHUX LBETOB AJiIA MaKCUMarnbHO XecTkux [34]. B 6onb-
LUMHCTBE ClyyaeB 30Hbl NUMNOrMNepTPodrM OKa3blBAKTCA
6osee XKeCTKUMU MO CPAaBHEHWIO C HEU3MEHEHHBbIMY y4acT-
KaMu MOJKOXHOW »KUPOBOW KneTyaTtku (puc. 5).

OueHKa BacKynsipr3auum yyacTKoB nunoruneptpodum
MOKET ObITb BbIMOJIHEHA B PEXMME SHEPreTMyeckoro Aon-
NAepOBCKOro CKaHupoBaHuA. [pn nccnegoBaHUn B 3TOM
pexume NPoONCXoanT LBETOBOE KapTMPOBaHWE NOABMXKHbIX
SN1E€MEHTOB, B JAaHHOM Clyyae CofepKUmMoro cocynos. lNpu
COYeTaHUV OaHHOW TEXHOJNIOTUU 1 NMPOrpammbl 06beMHOro
3D-cKkaHMPOBaHNA NOABNAETCA BO3MOXXHOCTb MONYYNTb KO-
NNYECTBEHHbIE XapPAKTEPUCTUKM KPOBOCHA0XeHUs 30HbI Nn-
nornnepTpoduy B CONOCTABNIEHNN C OKPYKaIOLLE MOAKOX-

Voluson
E8

Puc. 5. leTeporeHHbI y4acTOK IMNOrMNepPTPOdUY NOBBILLEHHON XKEeCTKOCT/ B MOLKOXHOW XMPOBOW KneTyaTke nepefHein GPIOLIHON CTEHKM B 30HE

VNHDBEKLMI MHCYNIMHA. A — cepoLLKalibHOe CKaHMpoBaHMe B B-pexunme; b — komnpeccmoHHas coHoanactorpadua B pexkrime peasibHOro BpemMeHu: CUHUM

LIBETOM OKpaLUEHbl YYaCTK/ NOBbILEHHON )ecTKocTh. b-Hol b., 48 neT, caxapHblin ArnabeT 2 Tvna, Tepanus aHanoroM MHCYINHa (1eBeMup) B TeueHne
6 mec.
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Puc. 6. PeKoHCTPYKLMA yyacTKa Imnornneptpodum B NOJKOXKHONM KneTyaTke

nepegHen 6PIOLLHON CTEHKM B 30HE MHbEKLUMI MHCYNMHa. Pexum 3D-aHrumo.

1 — KPOBEHOCHbIE COCYAbl NMOAKOXHON KneTyaTky, 2 — 6eccocyancTasn 3oHa

B o6nactn nunorvneptpodun. b-Hasa K., 32 ropa, caxapHblin gnabet 1 Tuna

B TeyeHue 20 neT, Tepanus aHanoramym WHCynuHa (rnapruH 100 Ea/mn,
nn3npo).

HOW >XXMPOBOW KneTyaTkom (puc. 6). UccnepoBaHme yyacTkoB
nmnormneptTpodmm ¢ NOMOLLbIO OMVMCAHHOW METOANKN Bbl-
ABNAET 3HAUMTENIbHOE CHWXKEHWE WMHAEKCOB BacKynApu3sa-
UMM 1 KPOBOTOKA B YUYacTKax nunoruneptpodum [34].
3ameTnM, YTO yNbTPa3BYKOBblE TEXHONOTMN NO3BOJIA-
0T AaTb KONMMYECTBEHHYI0 XapaKTepUCTUKY 30H JINMOru-
neptpodum y 6onbHbix C[l: onpenenntb niowagb, 06bem,
XKeCTKOoCTb 06pa3oBaHMiA, MapameTpbl BaCKynapur3auuu
n KpoBoTOKa [34]. OTCyTCTBME NyYeBOW HarpysKku no3Bo-
nAaeT ucnonb3oBaTtb Y3M NOBTOPHO, ANA CyXAeHMA O Au-
HaMMKe NunorunepTpodum nNpu CMeHe MeCT MHbEKLUWIA.
MNocne npekpalweHnsa BBEAEHUA WHCYNNHA B 30Hbl NU-
noruneptTpodmm 3XOreHHOCTb MOC/eAHUX MOCTEMNEHHO

YMEHbLUAETCA B TeueHne 6 MecAueB; UCKITIYEHNEe MOTyT
npeacTaBaAaTb cob0li 30HbI C BbipaXKeHHbIM Grbpo30om nnm
HeKkpo3om [36].

MaeHumHo-pe3oHaHcHas momoezpagus (MPT). Bbicokas
pa3peLuaroLas CnocobHOCTb U HEMHBA3MBHOCTb MO3BOJIAIOT
paccmatpueatb MPT B KauecTBe NepCneKTMBHOIO MeTofa 13-
YUYEHMA XKMPOBOW TKaHM B MeCTaxX MHbeKUMA MHCYynuHa. MNoa-
KOXKHasl »KMPOBas KeTyaTKa, XxapakTepusyoLasncs 60nbLwmm
copgepXaHuUem NUNUAoB, NMEET BbICOKAA curHan Ha MP-To-
MOrpamMmax, BbIMOJSIHEHHbIX MO «KMAaCCUYECKMM TEXHOMOIn-
Am»: T1- 1 T2-B3BeLIEHHbIM 1300paxeHuam (T1-BU n T2-BWN).
B nocnegHee BpemA WMPOKO NPUMEHAETCA TEXHONOrMA
CneKTpanbHOro nofaBfieHWA CUrHana oT nunugos (B pam-
kax T1-B/ n T2-BW), uto no3sonsaeT BbIABIATb OTE€UYHbIE 30HbI
1 KOCBEHHO OLIeHNBaTb KOHLEHTPaLMIO NMMUAO0B B X1POBOWA
TKaHu. Ha puc. 7 npegctasnena 3D-pekoHcTpyKuma MPT-n3o-
GparkeHNIi yYaCTKOB NMNOrmnepTpodrm B MeCTax UHbEKL
VNHCYIHA B NOAKOXHYH0 KNeTUaTKy »KMBOTa y naumeHTkn ¢ C[1
1 Tvna. B pexxume nogasneHVA NUNUAHONO KOMMOHEHTa Bbl-
ABNEHa pa3NnyHan CTPYKTYpa ABYX YYaCTKOB IMNOrMNepTpo-
¢dun, uto cornacyeTcs ¢ NpefcTaBieHNAMN 0 Mopdonornye-
CKOW reTeporeHHOCTN JaHHOTO OCJIOXKHEHMA.

KpoBeHoCHbIe coCyabl XOPOLLIO KOHTYPUPYOTCA Ha GpoHe
XKMPOBOW TKaHW, MOCKOJIbKY TeKyLLasA KPOBb AaeT «HyNIeBON»
curHan. Noatomy TexHonornyeckun MPT no3sonaeTt oueHnTb
VMHTEHCMBHOCTb Pa3BUTMA KPOBEHOCHOW CETU B MOAKOMHOW
XMPOBOW KneTyaTke, 6€3 NPYMEHEHNA KaKUX-TMO6O KOHTpa-
CTUpYIoLWMX NpenapaTos (puc. 8).

B nutepatype onmncaHo gBa cnyyasa cCouyeTaHWA y4acTKOB -
noatpoduu u nunorvneptTpodun, BEpUGULIMPOBAHHBIX C MO-
moLbio MPT, B MecTax BBeAeHMA MHCYNUHa y geTen ¢ C [23].

Tepmoepaghus. B HefaBHEM MWUNOTHOM WCCeQOBAHUN
OLeHMBanacb BO3MOXHOCTb MPMMEHEHMA UHQPAKPACHOM
Tepmorpadum gns AUarHOCTUKU UHCYNIMHOBON nunormnep-
Tpodum [42]. Y nonoBurHbl 06¢neaoBaHHbIX (14 13 29 nauu-
€HTOB) 30HaM NINOrnNepTPoGUN, BbIABIIEHHBIM C MOMOLLbIO

Puc.7.3D-pekoHcTpyKuUma MPT-n306paxeHnin y4acTKOB IMMNOrunepTpoduim B MOAKOXKHOW KNeTyaTKe nepeiHe GpIoLLHON CTEHKY B30HE MHbEKLUIA MHCYNIMHA
y 6onbHo caxapHbiM Anabetom: MP-Tomorpad General Electric Discovery MR750W (marHuTHoe none 3,0 T). KaTywka: Body 48 AA, peKoHCTpyupyembiii
nmameTp 400 mm, maTpuua 320x320. TexHonoruu (cneea Hanpaso): T1-WI (TR 195,0; TE 2,1; cpe3 3 mm); T2-WI Propeller (TR 4000,04 ms; TE 95,8 ms, cpes 3 Mmm),
T2-WI FS Rtr Propeller (cenektrBHOe xunponogasneHue; TR 4000,04 ms; TE 95,76 ms, cpe3 3 Mmm). Bo Bcex cnyyasix — CUHXPOHU3MPOBaHHAA KOPOHasbHast
npoeKkuus (TonwurHa cpesa - 3 Mm). 3obpaxkeHns nonyuyeHsl B pexrme 3D-Volume Rendering (MynbTrnnaHapHas peKOHCTPYKLMSA NMOBEPXHOCTH; BO BCEX
Cyyasx UCNonb30Basca pexum peHaepurHra Skin B/W) B nporpamme RadiAnt DICOM Viewer Ver. 5.0.1.21910 (64-bit) [51]. Ha T1-WI 3eneHbim oBanom
rokasaHa 30Ha mnorunepTpodumn cnpasa oT MyMOYHOro KosbLa; Npy cpaBHeHun T2-WI 1 T2-WI FS BnAHO, YTo nofasneHve TUNUAHOTO KOMMOHEHTa —
He3HauuTesibHoe (Mo CpaBHEHWIO C KOHTpanaTepasbHol cTopoHoiA). Ha T1-WI KpacHbIM Kpyrom nokasaHa 30Ha inormnepTpodum X1MpoBoK TKaHU CfieBa
OT MYNOYHOro KosbLa (3epkanbHoe npefctaBneHune). Mpu cpasHeHnn T2-WI n T2-WI FS BuaHO, 4To NopasneHve NMNMAHOrO KOMMOHEHTa 3HauuTenbHoe
(No cpaBHEHMIO C KOHTpanaTepanbHON CTOPOHOW). 34echb U Ha puc. 8, 9: b-Has fl., 25 neT, caxapHblii frnabeT 1 Tuna B TeuyeHue 20 neT, Tepanusa aHanoramu
nHcynuHa (raprux 100 Ea/mn n nnsnpo).
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Puc. 8. 3D-pekoHcTpyKuua MPT-n306paxxeHnii ceTv NOJKOXKHbIX COCYAOB nepefHei OPIOWHON CTEHKN Yy 6OMbHOW caxapHbiM Anabetom: MP-tomorpad

General Electric Discovery MR750W (marHuTHOe none 3,0 T). KaTywka: Body 48 AA, pekoHcTpyupyemblii gnameTp 400 mm, maTpuua 320x320. TexHonorusa:

T2-WI FS Rtr Propeller (cenektusHoe xunponogasneHue; TR 4000,04 ms; TE 95,76 ms, cpe3 3 mm). M306paxkeHne nonyuyeHo B pexume 3D-Volume Rendering

(MynbTMNNaHapHan PEKOHCTPYKLMA NMOBEPXHOCTU; BO BCEX CTyyYasX NCMONb30BancA pexum peHgepuHra Skin B/W) B nporpamme RadiAnt DICOM Viewer

Ver. 5.0.1.21910 (64-bit) [51]. B 30He nunorvneptpodun cnesa OT NMyNOYHOrO Kosbla (3epKanbHOe NpeAcTaBneHne) NoTHOCTb CoCcyaoB Gonblue, uem
B KOHTpanaTtepanbHON 30He, HO COCYANCTOE JePEBO MeHee CTPYKTYPHPOBAHO (XaOTNYHO).

«TPAgNLMNOHHBIX» METOAOB AUArHOCTMKM (OCMOTP, Nasb-
nauyma wn/vnn Y3W), Ha Tepmorpammax COOTBETCTBOBaNIU
«XONIoOAHbIe» oyvaru. PasHuua TemnepaTypbl 3TMX O4yaroB
C TemnepaTypon oKpy<aloLwmx TKaHen gocturana 6°C. lMNpwu
3ToM y 11 13 14 60NbHbIX «XONOAHBIE» OYarv BbIABAANNCH
W B MHbIX 30HaX, HE PACMO3HAHHbIX Kak nunormnepTpodum
npu CTaHJAPTHOW AnarHocTrke. MIHbopmMaTMBHOCTL TepMoO-
rpadun B Bepudukauum nmnornneptTpodunt B Mectax nHb-
eKunii TpebyeT fanbHeNLLNX UCCeA0BaHUN.

BJIVAHUE NIUNOANCTPOOUN B MECTAX UHBEKLUIA
HA KAYECTBO NMTMKEMUWYECKOIO KOHTPONA
N NOTPEBHOCTb B MHCYJIMHE

OTCyTCTBUE KPOBEHOCHBIX COCYZI0B BONIM3M CO3aBaeMO-
ro Aieno MHCYNUHA B yyacTKax imrnormneptpodum nprBoguT
K CHVPKEHUIO abcopbLIMM MHCYNMHA, KOTOpas 3aBUCKT OT aud-
by3um Monekyn yepes SHOOTENUANbHLIN Gapbep B KPOBO-
TOK. AGCOPOLIMA MHCYNIMHA B 30HaX NMUMNOANCTPOGUM MOXKET
ObITb OTCPOYEHHOW U HEYCTOWMUMBOW, YTO CO3[AET PUCK Ye-
penoBaHVA 3MM30A0B HEKOHTPONMPYEMOW MMMEPrNKEMIN
n runornukemun [43]. CuTyaums CTaHOBUTCA elle Gonee He-
npencKkasyemon, Korga nauueHT yepeayeT MHbEKL MU B MeCTa
nunorunepTpodnn 1 B y4acTKN HEN3MEHEHHOWN MOAKOXHOW
KnetyaTku. M3yyeHne dapmMakoKMHETMKM U dapmMaKkoauHa-
MUKW MHCYNIMHA Nn3npo Y 6onbHbix C11 ¢ ncnonb3oBaHu-
€M KI3MM-MeToa U TecTa CO CTaHZAPTHbIM MPUEMOM MULLM
(75 r yrneBozoB) MOKaszaso 3HAUYMMOe CHVXeHue abcopb-
UMM B KPOBOTOK M CaxapOCHWXawLero 3¢dekra UHCYNMHa
(Ha 26% 1 19% cOOTBETCTBEHHO®) NpPY BBEAEHUM B YYaCTKN

*  OueHVBanMCb NO MIOLWAAN NOA KPMBOW KOHLIEHTPALMW MHCYNIMHA

B KpoBU 1 nnowaav nog KpI/IBOVI BHYTPUBEHHO BBO,EII/IMOVI rNOKO3bl
B K/IsMnN-MeToe B NepBble 4 4y nocne UHbEKUNN nnsnpo.
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nunoruneptpoduy, BepndrLmpoBaHHble ¢ nomolybio Y3U.
BeegeHue nHcynMHa B yyacTku nunormnepTtpodumn nprso-
L0 K YBEJIMYEHUIO MHTPANHAVBMAYaNbHOW BapuabenbHo-
CTV KOHUeHTpauum n 3ddeKkta nHcynmHa (KoadduumneHTos
Bapuauuun) B 4,7 n 2,5 pasa cooTBeTcTBeHHO. [ocTnpaHau-
aNbHbI MUK FIOKO3bl 6bIN Bbille Ha 26% wunu 6bonee nocne
WUHBEKLUUN WHCYNNHA B CKOMMPOMETMPOBAHHBIE YYaCTKU
[44].

MHorouncneHHble UCCNeQoBaHUA OKasanu MpAMYo
CBA3b MEXJY HanuuvMem ManbrnaTopHO OnpefensemMbix
yyacTkoB nunoruneptpodum n yposHem HbA, 'y naumeH-
ToB ¢ C[1 [10-12, 15, 17, 18, 22]. Mo paHHbIM H./. BonkoBo
N COaBT., KIMMHMYECKOE 3HAUYeHWe MMEIT U Heonpegense-
Mble MafbMaTOPHO Y4YyacTKu nunoruneptpodum, KoTopble
BbISIBNAIOTCA TONbKO ¢ noMoubto Y3, lNMpekpalleHmne BBeae-
HMA VHCYNMHA B TaKMe YYacTKM COMPOBOXAAETCA yryuylle-
HUEM KayecTBa MNKEMUYECKOTro KOHTpons [35].

Hanuuue nunornneptpodun B Mectax UHBEKUMIA MHCY-
NINHA MPUBOAMT K YBENUYEHUIO BapMabenbHOCTU YPOBHS
rnoKko3bl [9, 14, 17, 31], uTo, B CBOIO OYepesb, acCOLMNPOBAHO
C PVCKOM Pa3BUTKA COCYAUCTBIX OCNOXHeHWI CL1 v runornu-
kemuu [45, 46]. YCTaHOBNIEHO, YTO NUMOrMnepTpodus sBns-
eTcA GakToOpOM pUCKa «HEOOBACHNMOWY, T.e. He CBA3AHHOM
C OYEBMAHbIMM NpPUYUHAMK, runornukemun [9, 14, 15, 31].
HeygusutenbHo, uto 6onbHble CA1T ¢ nunorunepTtpoduen
MeHee yAOBNEeTBOPEHbI pe3yfbTaTaMu JleueHnsa (KayecTBOM
KOHTPOJIA MMKEMIN) U UMEIOT 6onee BbICOKIMI 6ans Mo LWKa-
ne Aenpeccun B CPAaBHEHUWN C MaUWEHTaMU, HE VMEIOLUMM
NanbnMpyemMbixX y4acTKoB nunorunepTpodum [21].

HapyweHune abcopbumm MHCYNUHa M3 MeCT MHbeKLUIA
B YYACTKU NMUNOAUCTPOGUN MOXKET NPUBOANUTL K Heobxoau-
MOCTM BBefileH/s 60MbLUNX [03 MHCYNIVHA A1 KOHTPOSA K-
Kemuu. bonee BbICOKMEe [03bl MHCYNMHA Y 6OMBHBIX C IUMO-
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Puc.9. ﬂI/II'IO,ElI/ICTpOCbI/II/I B MeCTax I/IH'beKLlI/IIh NHCYNUHa: KNNHNYeCKne N SKOHOMuyeckmne nocneacTeums.

ancTpodmAMM B MeCTaxX MHBbEKUMI 3apUKCMPOBaHbI B page
paborT [9, 16, 21, 32]. NMpu C[} 1 TMNa pa3nuune B CyTOYHON
[103€ UHCYNMHA MeXay NaLMeHTaMu, UMELUMIY N HE UMEIo-
WrMK nunorunepTpodun, coctasnset ot 6 [13] mo 15 [9] Ea.
MpeKkpalleHre BBELEHWA WHCYNMHA B 30HbI nunorunep-
Tpoduru, BbiABIEHHbIE NafbNaTOPHO WM ¢ nomoLlbio Y3U,
COMPOBOXJAETCS YMEHbLUEHVEM NOTPEOHOCTY B UHCYNIUHE
y 60nblIMHCTBa NauueHToB [35].

Mpobnemsbl, BbiI3BaHHbIE HanMuvem nunorunepTpodun
B MeCTax WHbEKUMN: HeCcTabUIbHOCTb NMKEMUYECKOTO
KOHTPOJIA, TUMOMIMKEMUN U TOBbILWEHUE NOTPEOHOCTU
B MIHCYJIMHE, MPUBOAAT K 3HAUNTENIbHOMY YBEUYEHMIO CTO-
nmocTtn Tepanun C[l. ExxerogHble SKOHOMUYECKME NOTEpPMU,
BbI3BaHHblE 3aBbllUEHMEM [03 WHCYNMHA K3-3a Pa3BUTUA
nunoruneptpoduu, BapbupytoT oT €122 mnH B Micnanum [9]
10 $297 mnH B Kutae [12].

Takum obpasom, nMnogncTpodPuyi B MecTax MHbEKLUIA
WHCY/IMHA OKa3blBAlOT CYLIECTBEHHOE BIMAHME Ha dddek-
TUBHOCTb 1 CTOMMOCTb neveHunsa CJI (puc. 9).

NMPOOUNAKTUKA N NEYMEHUE NMNOANCTPOOUIN B
MECTAX UHBEKLUA UHCYINHA

CobniofeHre TEXHVUKM UHBEKLUUIN WMHCYNVHA SBMSAETCA
BaXHenWw M ¢GakTopoM B NpodunakTvKe WHCYIUHOBbIX
nunogucTpoduin. Yxke B nepBomM onvcaHUU nmnoatTpoduii,
WHAYLMPOBAHHbIX WHCYnnHOM, Barborka pekomeHgoBan
MacCaXk MeCT MHDBEKLUMIA U CMeHY MeCT BBeAeHUs UHCYIu-
Ha Kak neyebHble MepoNpUATHA NPU AaHHOM OCIOXKHEHWN.
O6yyeHne TeXHVKE HBbEKLWIA, POTaLusi MeCT BBELEHWA UH-
CYNViHa, BbIOOP afeKBaTHOW AJIMHBI Wbl CBOEBPEMEHHas
3aMeHa MIn MMEIKT OFPOMHOE 3HaueHVe B NPOoPUNaKTKe
nunoguctpodumn y 6onbHbix Cl, nonyyarowmx WHCYINH.
OueBnpHa HEOOXOAUMOCTb CrelmanbHOro obyyeHus (c Tpe-
HVHIOM MO TEXHWKE WHbEKLMI) NaLUeHTOB, HauyMHaoLWmX
NeYeHne NHCYIMHOM, a TaKXKe MALMEHTOB C YK€ BO3HUKLLEN
nunoguctpodurein. BaxHbIM TPEHAOM B peLleH NMPo6iemMbl
CTana pa3paboTka pekoMeHZaLWI MO TEXHVKE UHBEKLMN.
B kauecTBe Npumepa MOXKHO NPUBECTM HEJABHO BbllleLume
Poccuinckme HauuoHanbHble pekoMeHZauMM Mo TeXHUKe
WUHBEKLUIA 1 MHPY3MU MHCYNHa [47].
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OCHOBHbIM  METOAOM  JieYeHus  aunorunepTpodum
B MeCTaX WMHbEKUWUA WHCYNUHA ABRAETCA MpeKpalleHune
BBEAEHVA WHCYNVHAa B CKOMIMPOMETMPOBAHHbIE YYaCTKMU.
Kak npaBunnio, nocne npekpawieHnsa UHbEKUMIA 30HbI TNMNO-
rMnepTpodun McYes3aloT UM 3HAYUTENBHO YMEHbLLIAKTCA
B TeYeHMe HeCKONbKUX MecAueB. VMicue3HOBEeHME 30H K-
nornnepTpodr CONPOBOXKAAETCA YMyUlleHUEM KayecTBa
FNIMKEMUYECKOTO KOHTPONA: CHIKeHneM ypoBHa HbA, , va-
CTOTbI 3MN30A0B HEOODBACHUMOWY FUMOMIMKEMUM U Bapu-
abenbHOCTU YPOBHA MoKo3bl [48]. B psage cnyyaeB BO3HU-
KaeT HeEOOXOAUMOCTb B YMEHbLUEHWM JO3 UHCYNIMHA nocsie
CMEHbI MECT MHBEKLMI M3-3a PUCKA TMNOMIMKEMMMN Ha GOHe
ynyuLieHnsa abcopbumm MHCYNIMHA U3 HEM3MEHEHHbIX y4YacT-
KOB MOAKOXHOW KneTyaTKu.

B pegkux cuTyauusx, Korga nunoruneptpodun HocTu-
raloT 60/1bLWNX PAa3MEPOB 1 NPEACTaBNAAIT KOCMETUYECKYHO
npo6nemy Ans naymneHTa, BO3MOXHO MPVMEHEHME NINMOCAK-
uun [49, 50].

3AKNIOYEHUE

JNlunoguctpodusa B MecTax MHBEKUWUA MHCYNIMHA OCTa-
eTca ofHOM M3 Haubonee aKTyasbHbIX Npobrnem auabe-
TONMOrMW. YnyulleHre KayecTBa MNpenapaTtoB WHCYIUHA
NMPUBENO K KAVHMYECKOW TpaHCPopMaLMM WHCYIMHOBBIX
nunogucTpoduin: Ha cmeHy aTpoduuyeckorn bopme npuiuna
runepTpoduyeckasn. PesynbraTbl COBpEMEHHbIX UCCNE[OBA-
HUN CBUAETENbCTBYIOT O LMPOKOW PacnpOCTPAaHEHHOCTH
YUYaCTKOB nunornuneptTpoduv B Mectax MHbEKLUA NHCYINHA:
oT 40 go 70% 6onbHbix CJl, NonyyaLWwmx NHCYNVIH, UMET
nunoruneptpoduy, BbisiBseMble Npy G13NKaIbHOM OCMO-
Tpe. Hanuure nunoruneptpodum accoummpoBaHo C yxya-
WeHMEeM KayecTBa [MIMKEMUYECKOro KOHTpona (yBenuye-
Huem ypoBHA HbDA, , BaprabenbHOCTV FIMKEMUM 1 PUCKa
rMNOrIKEMUK) 1 NOBbIEHMEM J03bl MHCYNINHA. TeM caMbIM
NMNOrunepTPodUN HaHOCAT OTFPOMHbII SKOHOMUYECKUIA
yulep6, cHuxas 3¢PeKTMBHOCTb MCMONb30BaHUS PeCypCcoB
3[paBOOXpPaHeEHMA.

B cBA3M C 3TVM He Bbi3bIBa€T COMHEHUI HEOOXOAUMOCTb
CBOEBPEMEHHOW ANarHOCTUKU nunoruneptTpoduv B Mectax
WUHbEKUMA MHCynuHa. CuctemaTMyeckmii OCMOTP M Nanb-
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nauma BCeX MeCT UHBEKLMIN JOKHbI ObiTb 06s3aTeNbHbIM
3N1EMEHTOM MOHUTOPUHra naumeHtoB ¢ CH, nonyuvatowmx
WHCYNUH. bonblwoe 3HauyeHre Npu 3TOM MMeeT obyuyeHue
Bpayen N MegnUMHCKNX cectep METOAUKE nanbnaunm mect
NHBEKLUN.

B nocnegHue rogbl BO3MOXHOCTU ANArHOCTUKM JINMOMA-
nepTpodui, NHAYLUNPOBAHHBIX UHCYIMHOM, PacIPUINCD
3a cyet BO3MOXKHOCTen Y3W. TexHonormm ynbTpacoHorpa-
¢umn obnagaloT BbICOKOW paspeluarollent CnocobHOCTbIO
1 CMOCO6HDBI BbIABUTD YYaCTKM IMNOrnnepTpoduu, He onpe-
densemble npu Gpr3nKanibHOM OcMOTpe. [10 HalleMy MHEHMIO,
crleflyeT pekOMeH[0BaTb MpPOBefeHue ynbTpacoHorpadum
MECT UHbeKUU y 60nbHbIX Cll ¢ «HEOOBACHMMO» BbICOKON
10301 MHCYNHA Ha GOHe BbICOKOW CYTOUHOWM U MEXCYTOU-
HOW BapunabenbHOCTY MIMKEMUK, @ TaKXKe Yy B60MbHbIX C 3Mnn-
304aMU TUMNEPrANKEMUN 1 TUNOMIMKEMUY, BO3HNKAOLWUMU
6e3 BUAUMBIX MPUYUH. Y MaLMeHTOB C PacnpOCTPaHEHHbIMU
30Hamn nunoruneptpodrn Y3 MoXeT UCnonb30oBaTbCs
[NA NOKCKa YYaCTKOB HEeVM3MEHEHHOW MOAKOXHOW KNeTyat-
KU1 1 Bbibopa ONTMMasibHbIX MECT A1l UHbEKLMIA («yfnbTpas-
BYKOBasA KapTa MeCT MHbeKUun»). [lepcnekTnBHbIMU MeTOo-
Jamu guarHocTnku aensaiwtcs MPT 1 Tepmorpadus.

HapyLueHune TeXHUKN UHBbEKLUI MHCYNNHA (MpeXxae Bce-
ro OTCYTCTBME POTaLUN MeCT UHDBbEKUUN N pefkad CMeHa
W) paccMaTPMBAETCA Kak Hanbornee BaXkHbI GakTop pu-

CKa pa3Butus nunoruneptpoduun. B cBA3m ¢ 3Tum obyyeHue
MaUMEHTOB TEXHUKE MHDBEKLMIA VMHCYNMHA ABASAETCA OCHO-
BOV MPOPUNAKTMKNA OAHHOIO OCNOXHeHMWA. [peKpalleHmne
BBEJEHVA MHCYNMHA B 0bnactb nunoruneptpoduu, pery-
NAPHaA poTaumusa MecT MHbEKUUA ABAAIOTCA HeobxoauMbl-
MU YCNOBUSIMU AN1A afjeKBAaTHOWM TUTPALMK [03bl MHCYNMHA
W yNyULIEeHUs KayecTBa MMKEMUYECKOro KOHTPOSS.

AONOJIHUTENIbHAA UHOOPMALINA

UcTouHuk ¢puHaHcupoBaHua. PaboTa BbiNOHEHA B paMKax rocygap-
cTBeHHoro 3aaaHusa HUWK3N - dunuana NLnI CO PAH.

KoH®nNuKT unHTepecoB. ABTOpbl AEKNapupylOT OTCYTCTBME ABHbIX
1 NOTEHUMaNbHbIX KOHGIMKTOB NHTEPECOB, CBA3AHHDBIX C Ny6vKauyen Ha-
cToALWEeN cTaTbM.

Yuyactue aBTOpOB. B.B. KNMIMOHTOB — AM3aliH CTaTby, aHaNN3 NnTepa-
Typbl, UHTEpNpeTaLns pe3yNbTaToB, HanncaHue TekcTa ctatbu; M.M. J1lasa-
peB — aHann3 IMTepPaTypbl, BbINOMHEHWE YNbTPa3BYKOBbIX MCCIEAOBaHMNA,
HanucaHwe TekcTa ctatby; AlO. JleTarnH — BbinonHeHne MPT-uccnegosa-
HWIA, HanNUcaHue TekcTa ctatby; [.M. BynymbaeBa — knuHnyeckoe obcre-
foBaHue n $oTo 6OMbHbIX, peaakTMpoBaHue TekcTa; H.MN. bratoBa - BbI-
nosiHeHre MopdONOrMYecKnx UCCIefoBaHUN, pPefakTUpPOoBaHUE TeKCTa.
Bce aBTOpbl BHECNM 3HauMMbIi BKMag B NpoBeAeHVEe UCCNefoBaHUA 1
NOArOTOBKY CTaTby, NPOYSIN 1 0f06pMAM GprHaNbHYO BEpCUIO CTaTby Mne-
pen nybnvkaymen.
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