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COHOJJIACTOTPA®UA B OHEHKE MOP®OJOTI'NYECKHX
N3MEHEHNU ITOJGKEJY/IOUYHOU SKEJIE3bI
ITP XPOHUYECKOM ITAHKPEATUTE

'y <Hucmumym zacmpoanmeposozuu HAMH Yxpaunor», /[nenponemposck

H3 25 06cnedosanivix Nayuenmos ¢ OCLOKHEHHbIM Xponuueckum nankpeamumom (XII)
y 16 nayuenmos 8vinoHenvl ONEPAMUSHBIE BMEUAMENLCNEA C 63MUEM OUONMAMOE8 NOOKeY-
dounou xenesvl (IIJK). IIpu mopghonozuueckom uccaedosanuu omcymemeue Gpudpo3not mpanc-
Gpopmavuu 1K duaznocmuposano ¢ 18,75% cayuaes, I cmenens ¢pubposza 1K — 6 12,5 % cay-
yasx, Il cmenenv — 6 18,75 % cayuasx, II1 cmenenvs — 6 12,5 % cayuasx u IV cmenens —
6 37,5 % cayuaax. [lannvie mopgosozuneckux ucciedo8anuii CONOCMasienvl ¢ pe3yiomamamii
Real-Time Sonoelastography — RTSE (SE) IIDK ¢ onpedenenuem xodphpuyuenma «xkecmxocmus —
elastic strain ratio (ESR). Buvisisaiennvie npsmvie KOpPersylOHHble CESI3U MeKY MAKCUMATLHBIM
snauenuem SE no ESR 6 obaacmu mena I[12K co cmenenvio pubposa I17K (r=0,763, p= 0,0006),
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naowadvio pubposnou mranu (r = 0,718, p = 0,0003) u obpamuas cés3v ¢ NAOULAIBIO IK3O0-
kpunnou mxanu (r = —0,845, p = 0,01) ceudemenrvcmeyiom 06 onpedeseHHol cONOCMAGUMOCTNU
deyx memoaoas.

Karwueasoie caioea: conodnacmozpaghus, Xxponueckutl NanKpeamum.

A. M. Babiy, T. V. Maikova, B. F. Shevchenko, N. Y. Oshmyanska

SONOELASTOGRAPHY IN GRADING
THE MORPHOLOGICAL PANCREATIC CHANGES
IN CHRONIC PANCREATITIS

The study was conducted on 25 patients with complicated chronic pancreatitis of which 16 patients
underwent surgery. Morphologically in 18.75 % of those cases fibrous transformation was not present,
the I degree of fibrosis was found in 12.5 % cases, II degree — in 18.75 % cases, I1I degree —
in 12.5 % of cases and IV degree — in 37.5 % of cases. Output of morphological research was compared
with the results of Real-Time Sonoelastography — RTSE (SE) of pancreas with determination
of <rigiditys coefficient — elastic strain ratio (ESR). The revealed direct correlation between
the maximum SE value of ESR in pancreas body and the degree of pancreatic fibrosis (r = 0,763,
p = 0,0006), or the area of fibrotic tissue (r = 0,718, p = 0,0003) and inverse correlation with
an area of the exocrine tissue (r = —0,845, p = 0,01) give evidence of a certain comparability
for two aforementioned methods.

Key words: sonoelastografiya, chronic pancreatitis.

CornaCHo COBPEMEHHbIM B3rNsi4aM, XpPOHU-  BOLMTOB, BbICBOOOXKAEHME GAKTOPOB POCTa, aKTU-
yecKun naHkpeatuT (XI1) BKAOYaAET rpynny  Bauus CTennaTtHblX KNeToK MK, ctTuMmynaums cuHTe-
XPOHUYECKUX 3aboneBaHni NoAXKenyqo4Hon ene-  3a UM u cHUXKeHUe ero paspyleHus [1, 6].

3bl ([TK) pasnmMyHOn 3TMONOTMK, MPEUMYLLECTBEHHO Tak KaK ¢pnbposHas TpaHchopmaums MK asnaet-
BOCNaNUTENbHON Npupoabl, ¢ $Ga30BO-NPOrpeccu- Cca xapakTepHbiM Npu3Hakom X[ n cBsizaHa c no-
PYIOLWMMK 04aroBbIMKU, CErMEHTaPHbIMKU MK Anddy3-  cnegoBaTeNlbHbIM M3MEHEeHMEM TMIOTHOCTU Kene-
HbIMU JereHepaTUBHbIMU, AECTPYKTUBHbIMU M3Me-  3bl, OLeHKa pacnpocTpaHeHHoCT ¢nbpo3a urpaet
HEHUAMMK ee NapeHXMMbl, aTPpodUeEN NAHKPEOLIMTOB  BarKHEWLWYIO POSib, KaK AN OnpedeneHus TaxecTu
M 3amelleHneM mx GUOPO3HOM TKaHblo, U3MeHe- 3abofieBaHus, TaK W 449 NPOrHo3a BO3MOMKHbIX
HUAMKW B nNpoTokoBon cucteme MK ¢ o6bpasoBa-  ocnoxHeHun [3].

HWEM KUCT U KOHKPEMEHTOB, Pa3/IMi4HOM CTEMEHbIO Ha cerogHsWHWN AeHb «30/10TbIM CTaH4apTOM»
HapyLWEeHUSIMN IK3OKPUHHOW U SHAOKPUHHON GYHK- B AnarHoctuke XIM ocTaércs rmMcToNiorMyeckoe ucene-
umn [1, 2]. noBaHune 6uonTtatoB XK, no3Bongiollee OLEHUTb

3a nocnegHue 30 neT oTMeYeHa obuwemupoBas  MOPPONOrMyecKoe COCTOAHNE N GYHKLMOHANbHbIN
TEHAEHLMS K yBEIMYEHUIO 3a601€BaEMOCTM OCTPbIM  MOTEHLMAN 3K30KPUHHOM M SHAOKPUHHOM TKaHK XK,
M XPOHMYECKUM MaHKpeaTuToM 6osiee YeM B 2 pa3a, onpeaenvTtb cTtaguto d¢nbposa, BbiiBUTb ayTOUMMYH-
C HEYKJIOHHbIM €ero pocTom. ExxerogHo, Bnepsble Bbl-  HbIM MM HEoMnacTUYecKmn npouecc. B Toxe Bpe-
SIBNIEHHbIM NaHKpeaTuT pernctpupytot y 8,2—-10 ye- M4, F’MCTONIONMYECKoe UccneaoBaHue, Kak u apyrue
nosekK Ha 100 Tbic. HaceneHnsa 3emnun. PacnpocTpa-  AMarHoCTUYECKME METOAbl, MMEeT ornpeaeneHHble
HeHHocTb X1y aeTen coctaBnseT 9-25 cnyvyaeB, OrpaHuMyeHus, KOTopble 3aBMUCAT OT cnocoba nony-
y B3pocblix — 27,4-50 cnyyaeB Ha 100 TbiC. Hace-  4YeHUs maTtepwuana, noKaam3almm NaTtonormMyecKoro
Nnenus. YacToTta BbisaBeHUs X1 Ha ayToncum Bapbh-  NpoLiecca M ero 0CO6eHHOCTEN, a TaKKe Cnocob-

pyeT ot 0,01 ao 5,4 %, B cpeaHem 0,3-0,4 % [1]. HOCTW MpPaBU/IbHO OLEHMBATb U MHTEPNPETMPOBATL
HecMoTps Ha pas3finynMs BO3MONHbIX MOBPEX-  pe3ybTaTbl UCCef0BaHUS.

nawolmnx GakTopoB, OCHOBHbIE NaToPU3nonormye- OOHUM M3 3P DEKTUBHBLIX METOI0B OOBLEKTUBK-

CKMe MexaHn3mbl pa3Butus Xl BecbMa 6/IN3KM. 3auum MopdONOrMYEeCcKOro nccneaoBaHms aBngeTcs

MN3BeCTHO, 4TO GMOPO3 B MNAPEHXMMATO3HbIX  KOMIMbIOTEPHbLIM MOPHOMETPUYECKUIA aHaNMU3 U300-
opraHax siBNsieTcs CneAcTBUEM YBENMYEHUSA OTNO-  parKeHur TKaHu MK, no3Bonsaowmi BbiiBUTb 3aKO-
EHUSA U fe30praHnsaunen 6e/KoB IKCTpaueilo-  HOMEPHOCTU B XapaKTepe pacnpeaeneHns Mmopdo-
NIipHOro MaTpuKca (3LM), B yacTHOCTM GUOPOHEK-  METPUYECKUX NOoKa3aTenen.

TWHa, N"aMWHKHa U KonnareHoB 1, 2, 4 Tunos [1, 5]. MopdomeTpuyeckme nccnegosanus MK sxato-

Mpn XI B npouecce M36bITOYHOIO OT/IOKEHUS  4YaloT B cebs, B NePBYIO o4epeb, onpeaeseHume co-
UM npuHUMaIOT yyacTuMe TakMe MexaHU3Mbl, KaK  OTHOLLUEHUS MEXAY COeAUHUTENbHOM, ) MPOBOM, 3K30-
NOBPEKAEHNE allMHAPHbIX KNETOK, HEKPO3, BOCMa-  KPUHHOM M SHAOKPWMHHOM TKaHbO M NpeacTaBAfoT
NleHne, akTMBaumsa Makpodaros, arperauns TpoM-  cO60M BaxHbI acnekT B AgnarHoctuke X1 [4].
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HecMoTps Ha OrpoMHOE AnarHocTMyecKoe 3Ha-
YeHWe TUCTOJIOTUYECKMX WUCCnefoBaHWM, npoLlecc
nony4yeHus ouoricun MK 9BN9eTCA CNOXKHbIM KaK
ANns Bpaya, Tak n 6oJibHOro. [1oatomy, BO BCEM MHU-
pe, NpUcTanbHbIM BHUMaHWEM MOMb3YOTCA Maso-
W/WIN HeMHBa3MBHble CNocoObl BU3yanuaauuu M.

TexHM4YecKum nporpecc 1 HeO6X0AMMOCTb YTOM-
HAIOLLEN ANArHOCTUKU CTUMY/IMPYIOT NOABNEHMUE HO-
BbIX Y/IbTPA3BYKOBbIX TEXHOOMMIN, 06ECNEYNBaIOLLNX
MaKCcUMasbHY0 MHGOPMAaTUBHOCTbL O COCTOSAHUM [THK.

CoBpeMeHHasl TeHOEHUWUS pPasBUTUS pasfny-
HbIX MeToaoB BM3yanm3auun MK opueHTMpoBaHa
Ha MaKCMMallbHO BO3MOMHYIO MOPGHONOrMYEeCKyto
OUEHKY M3MEHEHWN ee napeHxumbl. B nocnegHue
rofbl, Ha OCHOBE COBPEMEHHbIX YNbTPa3BYKOBbIX
CKaHepoB, pas3paboTaHbl MeToAbl, NO3BONSOWME
OUEHUTb CBOMCTBA TKaHEN C y4eToOM MX MexaHuye-
cKon pedopmaumu [7, 8]. OanH 13 TaKMX METOAOB —
Real-Time Sonoelastography — RTSE (SE). OcHoBow
ero gBngeTcsa oueHka gedopmauuuM MO CTENEHM
CMeLlLeHNs TKaHekn (strain) npn mexaHU4eCcKOM BO3-
JENCTBUKN Ha TKaHMU (stress) OT nynbcaummn KPynHbIX
COCyAOB B HenocpeactBeHHon 6au3octn oT K.
KaK 13BeCTHO, cTerneHb CMeLLEHNS OTPaXKaeT anac-
TUYHOCTb U NMPONOpPLMOHAIbHA «KEeCTKOCTU» NapeH-
XUMbl, KOTOpas B CBOIO o4Yepeb CBf3aHa C HaKo-
NI1EHUEM B HEN COEANHUTENIbHOM TKAHWU: YEM KECT-
Yye» TKaHb, TEM MeHbLUEe cMelleHue. Pe3ynbtaT npu
3TOM BblpaxKaeTcsd KayeCTBEHHbIMU MMPU3HaAKaMMU
B BMIE LIBETOBOIO KapTUPOBAHUSA MO LUKane XecT-
KOCTM M pacyeToM MONYKONMYECTBEHHbIX MOKa3a-
Tenen — oTHoweHus obnacTn uHTepeca K 06n1acTu
cpaBHeHus [7, 8].

KayecTBeHHbIM OTBET OLleHMBAETCS N0 U3MEHe-
HUWIO LLBETOBOrO MaTtTepHa ¢ BM3yasibHOWM UAEHTUOU-
Kauuen cTeneHn <KeCTKOCTU» TKaHu. Hanpumep, Lse-
ToBag WKana annapata Ultrasonix Touch (KaHaga)
npeacrtaBnsieT Hanbosnee ¢KeCTKY» TKaHb B TEMHO-
KpacHOM LBETe, TKaHb CPeLHEN MJIOTHOCTU — Xen-
TbIM LBETOM, NMPOMEKYTOYHAA «KECTKOCTb» MPOSAB-
JIAETCH 3€NEHbIM CNEKTPOM, HUXKE CPefHEeN «wKecT-
KOCTW» — TONYObIMU OTTEHKAMMW, «MATKME» TKaHWU
OKpalumBaloTcs B rony6om nin CUHUM LBET.

MNokasatenu SE Bbipa)kaloTcs B YUC/IOBbIX 3Ha-
YyeHUAX KoabbULMEHTa »KeCcTKOCTM» — elastic strain
ratio (ESR) Kak nonyKonn4yecTBEHHbIE, OTHOCUTEb-
Hble, NpeacTaBngfloWMe COO0M OTHOWEHUE WKeCT-
KOCTW» MPOBAEMHON 30HbI K aHanOrMyHoMy MoKa-
3aTento KOHTPOJIbHOW 30HbI, MOKa3aTeNn KOTOPOM
NpMGANKaTCA K BENMYMHAM, NOMYYEHHbBIM Y NpaK-
TUYECKM 300POBbIX UL,

B HacTosilee BpemMs BO3MOXHOCTU SE aKTuB-
HO MCMNOJMb3YIOTCA B AMArHOCTUKE 3/1I0KA4YE€CTBEHHbIX
06pa30BaHniM PasNnYHbIX TOKanM3aumMn, MMetoTCs
ny6anKaumm o6 ycrnewHom npuMeHeHUn aToro Me-
Toda Ans onpegeneHus creneHn Gubposa neyveHu
[9, 10, 11]. OgHaKo, Bonpockl AgnarHocTuku XI ¢ no-
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MolLLblo TpaHcabagoMuHanbHon SE MK paccmaTtpu-
BalOTCA B €AMHUYHbIX paboTax [12, 13, 14]. bonb-
lwas MX YacTb MNOCBSLLEHa 3HAOCKONMYyecKon SE
ana auddepeHunanbHor AMarHoCTUKK fo6poKaye-
CTBEHHbIX U 3J/I0KaYeCTBEHHbIX 06pa3oBaHUin. 410
KacaeTca guarHoctuyeckonm ueHHocTn SE K, T0
B HE3HAYUTENIbHOM KOJIMYECTBE PabOoT aBTOPbI CCbl-
natoTcs Ha He601bWON 06bEM UCCIELOBAHUN.

OTeyecTBEHHbIE Xe Ny6arMKauum no npumMeHe-
Huto SE MK npaKTUyeckn OTCYTCTBYIOT, XOTS onpe-
[lefieHne yibTpa3ByKOBbIX KpuTepmes dunodposa MK
¢ nomouwbio SE npeacraBnsT 0cobylo LIEHHOCTb
KaK B gnarHocTtuke X1, Tak 1 ang Bbl6opa TaKTUKK
XUPYPrMYecKoro neyeHus. 3HaHue JfoKanu3auuu
1 o6bemMa noBpeXaeHHON TKaHu [T no3BongeT npu-
O6/IM3UTbCHA K CENEKTUBHOCTU NPUMEHEHNS OpraHo-
COXPaHALWNX onepaLmi 3a CHET YETKOro onpeae-
JIEHNS 30H NapeHxumbl MK, nognexalmx pe3exkuun.

B atom nnaHe npeactaBnsier MHTepec npose-
[eHVe CpaBHUTENbHOIO aHanu3a nokaslartenen SE
n mopdonoruyeckmx kputepunes Gprubposza MHK.

Llenb nccnepoBaHusA: OxapakKTepmM3oBaTb MO-
kKasatenun SE MK npwu XIN B conocTaBneHnn ¢ gaH-
HbIMW MOP®HONOrMYECKOro NCCNEOBaHMSI.

Matepuan u metogbl. O6¢cnegoaHo 25 na-
LMeHToB B Bo3pacTe oT 41 10 65 feT ¢ OCNOKHEH-
HbIM TedeHureMm X1, KoTopble HaxoaAnUCh Ha CTaLMo-
HapHOM NEYEHUN B OTAENEHUN XMPYPrUM OpPraHoB
nuwesapeHnss Y «MHCTUTYT racTpO3HTEPOSIOrnKU
HAMH YkpauHbl» B 2013-2014 rr. Cpean naumneH-
TOB npeob6nagann Myx4duHbl — 19 (76,0 %). Onu-
TenbHOCTb TedeHus X[ coctaBnana ot 1 go 7 nert.

Y 9 nauMeHTOB NPOBOAMNOCH KOHCEPBATMBHOE
NneyeHune ¢ Lenblo KynMpoBaHUsa NPU3HAKOB aKTUB-
HOro BOCNaneHus.

Y 16 nauneHToB Obl/IN BbINOJIHEHbI OMepaTmB-
Hble BMellaTeNnbcTBa C B3saTMeM 6uontatoB [MHK:
y 5 (31,3 %) — nannMaTuBHbIE (CUMNTOMaATUYECKHNE)
onepauuu Kak nepBbl 3Tan XMpypruyeckoro ne-
yeHusa, y 3 (18,7 %) — ApeHupylolinme onepaLuu
(umcTtoracTpo- u unctoetoHocTomus), y 8 (50,0 %) —
pe3eKUMOHHO-APEeHupyloWmne onepaTtuBHble BMe-
waTenbctBa (onepauuna dPpes, Berepa, pezekuums
xBocTa NK).

YneTpasBykoBas SE MNXK npoBoaunacb Ha 6ase
MeauuMHCKOro LeHTpa am6ynaTopHOro O6CNyXu-
BaHWA AeTen u B3pociblX (MONMMKANMHMKA CB. AHTH-
Mbl) TPAHCKYTaHHbIM JOCTYynoM metoaom Real-Time
Sonoelastography — RTSE (SE) ¢ nomoLlbio ynstpa-
3BYKOBOIO AaTyunKa A5 IMHEMHOIO CKaHMPOBaAHUS
L-14,5 (5-14 MIu) npy Cnonb30BaHUK ynbTpas3By-
KOBOTro cKaHepa Premium-Kknacca Ultrasonix Touch
(Ultrasonix, Kanaga). KoHcucteHumio MK oueHnBa-
JIM NO XapaKTepy LBETOBOro narrepHa (ogHopoa-
HOCTb OKPACKW) 1 pacnpeneneHuns ero no LBETOBOM
WwKane «blue-green-red color, a 3ateM oLEeHUBaNM
CTeneHb «KeCTKOCTU» TKaHu MK no ESR. Anga atoro



npoBOAM/IM HE MeHee ABYX n3MepeHu ESR B obnac-
TW TOJIOBKM, TENa, XBOCTA U NepuayKTalbHON 30HbI
M (B T. H. 30HE MHTepeca), cpaBHMBad MX C NoKa-
3aTteNsgMu B KOHTPOIbHOW 30He — NMpocBeT V. lienalis.

MNonyyeHHble NMOKazaTenu cpaBHMBaNU C [LaH-
HbIMW ESR 9 npaKTuyecku 340pOBbIX UL, (Fpynna
CpaBHEHMUS).

Ana MmopdOoornyecKkom oLUeHKN cteneHn Gpub-
po3a X no M. Stolte (1987) npoBoannn aHanus
6uvontatoB (N = 16), B3ATbIX U3 00N1aCTU FONI0BKM,
Tena u xsocTta MK Bo Bpems onepaunin. buontaTbl
dukenposann B 10,0 % pacTtBope HENTpasbHOro
popmannHa, 06e3BOXKMBaANN B CNIMPTax BOCXOASLLEN
KOHUEHTpauun 1 3anMBanu B napaduH. lmcronoru-
YyecKue cpesbl ToNWMHOM 3—5 MKM OKpallMBanm
reMaTtoOKCUIMHOM M 303MHOM M Mo Mannopu B Mo-
amduKkaunm CnnHYeHko. MeToioM KOMMbOTEPHOM
MOPDOMETPUM ONPEAENATN NNOWAAb IK3OKPUHHOM
M GUOPO3HOM TKaHM MO OTHOLLEHMIO K O6LLEN NNO-
waam 6uonTara.

AHanns n3obpaxeHun NPoBOAUAN C NMOMOLLbIO
nporpammMHoro oéecnevyeHuns Image J 1.45S («National
Institutes of Health», USA).

Ctatnuctnyeckas ob6paboTKa MNOJIyYEHHbIX pe-
3y/1bTaToOB OCYLLECTB/SA/Iacb C UCMOJIb30OBAHUEM He-
rnapamMeTpuyecKkmx MeTOA0B B nporpamme SPSS v.9,
Nnpyv 3TOM [OCTOBEPHbIM CYMUTAJIOCh 3HAYEHUE «pP»
MeHbLe 0,05.

Pe3ynbtatbl U o6GCyXaeHue. AHanu3 Kaye-
CTBEHHbIX NapamMeTpoB SE napeHxumbl MK noka-
3a/, YTO MPaKTUYECKU Yy BCEX NauMeHTOB rpynnbl
cpaBHeHus (88,9 %) uBeToBOKW NaTTepH Npeacras-
JIEH TOMOreHHbIM pacnpegeneHnemM CUHero LBeta
(«blue-colom). MonyKonMyecTBeHHbIE NapamMeTpbl No-
Kazartena ESR Haxoannuce B npegenax ot 0,39 ao
0,43 (0,92 = 0,09), cyweCTBEHHO He pasfnyasiCb
B napeHxmme ronoskm (0,90 = 0,08), Tena (0,95 + 0,09)
n xsoctoBon (0,92 + 0,11) yacTtu opraHa. Koadpdu-
LIMEHT <KECTKOCTWU» MepuiyKTalbHOM 30Hbl CcOCTa-
Bmn (0,98 = 0,11).

AHanna MophONorM4ecKoro nuccnegoBaHna 6mo-
ntatoB [ onepupoBaHHbIX 60/bHbIX XIT NO3BON

Opurunajibubie Hay4Hbie myOukamuu (]

BbIIBUTb CNEKTP M3MEHEHUN B AManal3oHe OT yMe-
PEHHOW [0 BbIpaXeHHOW aTpoduun, AereHepaumto
NPOTOKOB N GUOPO3HYIO TpaHchopmauuto MK pas-
JINYHOM CTENneHw.

B 12,5 % cnyyaeB oTMeyancs nerkum nepuno-
6ynapHbIn dnbpo3 (I cteneHb no M. Stolte). ATpo-
P1SA 3K30KPMHHOW TKaAHW Oblla HE3HAYUTEbHOW,
NPOTOKOBas CUCTeMa OcCTaBanacb 6€3 U3MeHeHUN
(puc. 1A).

Mpn atom, no metoaumke SE napeHxuma MK
oTiM4anacb reTeporeHHbiM MnaTTePHOM C MpPeob-
JlajaHvem LBETOBOro cnexkrtpa «blue-green-color,
KoadduumeHT ESR coctaBun (1,90 + 0,21) angd ro-
noBkM, (1,47 + 0,14) ana Tena un (1,38 + 0,22) ang
XBOCTa }enesbl (puc. 2).

B 18,75 % cny4aeB onpegensnacb Il cteneHb
no M. Stolte. ®opmumpoBaHne GUOGPO3HON TKa-
HWU MPOAO/IKANOCb OT NepuayKTalibHOM 06/acTH,
C MNOCTEMNEHHbIM 3anojIHEHNEM MEXA0/bKOBOIo
NMPOCTPaHCTBA M MPOHUKHOBEHMEM BHYTPb AONEK
(puc. 1B). KoadduumeHT ESR coctasun (2,25 + 0,26)
B o6nacTtu ronosku, (1,94 + 0,32) B o6nactv Tena
1 (1,73 £ 0,38) B o6nactm xBocTa (puc. 3).

B 12,5 % cnyyaeB Habnwoganacb nosHas aTpo-
dus YacTn OoNeK, Ha MecTe KOTOpbIX pacrnonoxe-
Hbl ClIMBHbIE MO NIOTHOW GUOPO3HOM TKAHU, 4YTO
cootBeTcTBOBano lll cteneHn prubposa no M. Stolte
(puc. 4A).

Koaddbunumnent ESR coctaBun (2,07 = 0,87)
B 06n1acTu ronoBku, (2,38 + 0,32) B o6nactu Tena
1 (1,91 £ 0,26) B o6nactun xBocta N (puc. 5).

B 37,5 % cny4dasix, Ha ¢pOoHe ToTasibHOM aTpoduUK,
nons GuM6pPO3HOM TKaHW 6e3 NpuU3HaKoB Bocnase-
HWS 3aMNoHANKM BCE npocTpaHcTBo 6uonTaTa (IV cte-
neHb no M. Stolte). Cpean octaTKoOB MPOTOKOBOM
CUCTEMbI OTMEYaNNCh «TyBYNSPHbIE KOMMIEKCbI», UK
obnacTu, cogepxalume 6onee YeTblpex MenKux npo-
TOKOB M UEHTPOaLMHapHbIX KJETOK (6e3 rpaHyn),
KOTOpble CYMTAIOTCA XapaKTepPHOW OCOBGEHHOCTbLIO
nosaHux ctagum Xl (puc. 4b).

Mpwn SE M} ¢ IV cTteneHblo dprbpo3a B LIBETOBOM
creKTpe npeobnagano HeOLHOPOAHOE OKpaLUMBaHHE,

Puc. 1. XpOHUYECKMI NaHKpeaTUT Ha paHHUX CTafusx pasBUTUA, auMHapHas TKaHb NPEeUMyLECTBEHHO COXpaHeHa:
A. ®n6po3 MK | ctenenn (MexxaonbKoebin). b. Pn6po3s MK Il cteneHn (BHyTPMAONbKOBbLIM). OKpacka no Mannopu B mog.
CnunH4yeHkKo, yB. x100
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MATWEYCUK, WASILIY RH 06/05/14
PID_05-06-2014_10-49-16-968 C5-2/60-ABD-06wwu# 10:57:10 AM

O6wwui

Yacr. 3.3M
rny6. 14.0cm
Cextop 100%
Ycunen. 53%

YK 18Hz
I/186dB
Ycpen. 2
Kap 4
Xpom.0
MouwH. 0
MI<0.72
Yetk. Cp.

YyscT. High2
Hacbiw. 20%
Kap.31

Yep. anact. 0
Pasp. High
Bce TNkl

MATWEYCUK, WASILIY RH 06/05/14
PID_05-06-2014_10-49-16-968 C5-2/60-ABD-O6wui 11:01:16 AM

O6wmin

Yacr. 3.3M
rny6.14.0cm
Cextop 100%
Ycunen. 53%

YK 18Hz
0N 86dB
Ycpen. 2
Kap 4
Xpom. 0
MouwH. 0
MI<0.72
Yetk. Cp.

YyscT. High2
Hacbiw. 20%
Kap.31

Ycp. anact. 0
Pasp. High
Bce Tunbl

\ 4

6D: 0.00mm
SR:1.82

Puc. 2. Qnactorpamma 6onbHoro M. npu ¢omnbpose MK | cteneHn. KoadbduuneHt ESR, max B ob6nacTtu: a) ronoBku
MK =1,82;6)tena MK =1,60

REDJKIN, ANDREJ RH 12/05113
PID_06-12-2013_10-39-46-861 C5-2/60-ABD-O0wmi 10:63:11 AM

Yaer. 3.3M

YK 16Hz
AN 86dB
Ycpen. 2
Kap 4
Xpom. 0

REDJKIN, ANDREJ RH 120513
PID_06-12-2013_10-39-46-861 C6-2/60-ABD-Obwmi 10:63:11 AM

Yaer. 3.3M

YK 156Hz
A 86dB
Yepen. 2
Kapd
Xpom. 0

Mi<0.66
Yatx. Cp.

Yysct. High2

Puc. 3. 9nactorpamma 6onbHoro P. npu dnépose MK Il ctenernn. KoadodunumeHT ESR, max B o6nactu ronioku MK = 2,81;
Tena MK =1,82

Puc. 4. XpoHunyecKkuii naHKpeaTUT Ha No3HMX cTaausax pa3uTtus: A. Pubpos MK Il cteneHu, B LeHTpe npenaparta ocTaTk1

[IONbKM U NPOTOKM, OKPYKeEHHble GUOPO3HON TKaHbto. O6nnTepupyowmnn dnebut. 6. Pnuépos MK IV cteneHun, TotanbHas

aTpodusa auMHapHOW TKaHW. BuaeH KpynHbI NPOTOK C MeTannasven anuTenns U MHOXXECTBEHHbIE MEeNKUE MPOTOKM,
T. H. «TyBYyNapHble Komnaekcbl». Okpacka no Mannopu B mog. CnMH4YeHKo, yB. x100

BK/IIOYAIOWEr0 COYETaHUe 3efIEHON0 U KpacHOro
OTTeHKOB «green-red colom), KoaddmumeHt ESR
B o6nactu ronoskn [ npu 3TomM cocTaBun
(2,87 + 0,09), B obnactn 1ena — (3,12 + 0,15)
n (2,76 + 0,29) B 0651acTn XBOCTa (pUC. 6).

52

Mpu IV ctenenn oubpo3a MK, no gaHHbIM KOM-
NnbloTEPHOM MopdomeTpuu, X' conpoBoxKaancs npu-
3HaKaMu cTeato3a — XKUPOBbIE CKOMJIEHUSA Cpeam
CcoeMHNTENbHOW TKaHu 3aHnmanu (10,48 + 3,67) %
oT 06uien nnouwaam 6uonTaTa.
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2D:1.71mm
SR: 295

Puc. 5. 9nactorpamma 6onbHoro B. npu ¢dunbpose MK Il cteneHn. KoadduumeHt ESR, max B o6nactu: a) ronoBKu
MK =3,09;6) Tena MK =295

BESSARSB, EWGENIJ RH 06/12114 £ DUSKA, WLADIMIR RH 03127114
PID_12-06-2014_07-30-26-078 C5-2/60-ABD-O6wuit 8:05:57 AM el PID_27-03-2014_13-24-05-015 C5-2/60-ABD-O6wui 1:24:50 PM

rapm-lpoH. Obwwmn
Yact. H4.0M Yacr. 3.3M
Iny6.11.0cm N S = ny6. 26.0cm
Cextop 100% N Cextop 100%
Yeunen. 55% . < » ; YeuneH. 50%

YK 23Hz ) ;. YK 10Hz
/1 86dB . - \ /1 86dB
Ycpen. 2 . 3 Ycpen. 2
Kap 4 . / . \ Kap 4
Xpom. 0 / . Xpowm. 0
| Mow. 0 £ MowH. 0
M|<0.74 i \ MI<0.58
Yerk. Cp. f - Yetk. Cp.

Yyscr. High2 Yyscr. High2
Hacbiw. 20% (B 4 Haciu. 20%
Kap.31 ; 0 o Kap.31
Yep.anact.0 @ A Yep. anact. 0
Pasp. High E B Pasp. High
Bce tunbi el Bce Tunoi

x1 B

DUSKA, WLADIMIR RH 0312714 L DUSKA, WLADIMIR RH 03/27114
PID_27-03-2014_13-24-05-015 C5-2/60-ABD-O6wmii 1:33:47TPM @ """ PID_27-03-2014_13-24-05-015 C5-2/60-ABD-O6wmii 1:31:33PM

O6wui @5 om 7 \ O6wwit
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YcuneH. §3% f’\ ~ 2 Ycunen. 50%

YK 13Hz UK 13Hz
[N 86dB [ 86dB
Yepen. 2 Ycpea. 2
Kap 4 3 Kap 4
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MowH. 0 ;9. MouwH. 0
MI<0.58 ] MI<0.58
YeTk. Cp. ] A Yetk. Cp.
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Puc. 6. Qnactorpamma 60nbHoro . npu ¢pubposze MK IV ctenenn. KoadpoduumeHt ESR, max B ob6nactu a) ronoBku
M = 3,37; Tena MK = 3,55; 6) xBocTa XK = 2,56; nepnayKTanbHoM 30HbI MK = 2,93
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B 18,75 % cnyyasnx, y NaUMeHTOB C OC/IOKHEH-
HbIM TedyeHneM X1, BbiiBieHbl Np1M3HaKku obocTpe-
HUS NaHKpeaTuTa 6e3 GUBPO3HON TpaHchopMaLnm
M. Mopdonornyecku ato NPosBISNOCh BblpaxKeH-
HbIM OTEKOM MapeHX1Mbl FOSIOBKM M XBOCTOBOM Yac-
™ [ ¢ o4aroBon MHGUNbTpaumen numbounTamm,
npPenMMyLLecTBEHHO B 061aCTh NPOTOKOB U MHOXe-
CTBEHHbIM pacCesiHHbIM anonTo30M auMHapHbIX Kie-
TOK (puc. 7).

Mpwn SE MK onpenensnocb HEOAHOPOAHOE OKpa-
lumBaHue («green-red colom), ¢ npeobnagaHMemM Kpac-
HOro OTTeHKa B 06/1acTu rofioBKM M xBocTa 3K,
CBUIETENLCTBYIOWETO 006 YBENMYEHUN KECTKOCTU»
TKaHW. KoaddunumeHT ESR coctasnan (2,46 + 0,12) —
B 0611aCcTu ronoBKy, (1,55 + 0,09) — B o6nactv tena
n (2,29 +0,29) — B o6nactu xBocta MK (puc. 8).

OTMeYEeHO, 4YTO NMpU aKTUBHOM BocnaneHun MK
yBennMunBaeTcs KOaPpPULMEHT GKECTKOCTU» MO AaH-
HbIM SE, KOTOPbIM HEOBXOAMMO Yy4MTbIBaTb MPU OLIEH-
Ke cTeneHn ¢nubpo3Hom TpaHchopmaumm MK.

Puc. 7. OcTpbln naHKpeaTuT 6€3 Npu3HaKoB aTpodun
1 dnbpo3sa. Cocyabl pacwmMpeHbl, NepPenoHeHbI
3fleMeHTamMu KpoBHK. BbliparKeHHbIN OTEK NapeHXUMbI.
OKpacKa reMaTOKCU/IMHOM M 303UHOM, yB. X100

STEFAN, NIKOLAY RH 12/05113
PID_05-12-2013_13-05-57-548 C5-2/60-ABD-O6wuii 1:12:09 PM

Yacr. 3.3M

ny6.16.0cm
Cektop 100%
Yeunen. 50%

YK 16Hz
DA 86dB
Ycpen. 2
Kap 4
Xpom. 0
MowH. 0
Mi<0.69
Yetk. Cp.

YyscrT. High2
Hacbiw. 20%
Kap.31

Ycp. anact. 0
Pasp. High
Bce Tunei

v

Puc. 8. Snactorpamma 6onbHoro C. ¢ o6ocTtpeHnem Xl
6e3 npu3HakoB ¢mbpo3a MK. KoadpduumeHt ESR, max
B o6nactn tena N = 1,41; xsocta N =2,68
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Tabauya 1. FpaHUUbl 3Ha4YeHUN KoadpPpuLMeHTa
«KecTKocTU» (ESR) pa3iMuHbIX 30H NOAXKENYJ0YHOMN
}ene3bl y NaLUMeHTOB € 0C/I0KHeHHbIM XI1 (n = 25)

KoaddunumeHt fonoeka | Teno | Xsoct MNMepuayKTanoHas
«KECTKOCTU» 30Ha
MuHUManbHoe 1,38 [ 0,95 | 0,73 1,18
3HavyeHue ESR
MakcumanbHoe | 3,18 | 3,55 | 3,56 4,37
3HavyeHne ESR

paHWLbl BbISIBIEHHbIX 3HA4YEHUM KO3IDDULIMEH-
Ta ESR pasnunyHbix 30H MK y naunMeHToB C OCI0X-
HeHHbIM XI1 npeactasieHbl B Tabh. 1.

KaKk BMOHO M3 npeAcTaB/iEHHbIX AaHHbIX, ESR
y 60nbHbIX XI1 Haxoauncsa B npegenax ot 0,73 (MuU-
HMManbHoe 3HaveHue B xBocTe MK) no 4,37 (mak-
CUMasibHOE 3HayeHue B NnepuayKTanbHOW 30He [K),
Nnpyv 3TOM B NPOTOKOBOW 30HE 3HA4YeHWe 3TOro Koad-
duumeHTa 6bI10 B LEOM Bbille U Yallle BCTpeya-
JINCb YHaCTKM, OKpPaLLIEHHbIE KPACHbIM LIBETOM.

B cpaBHUTENbHOM aHanu3e [AaHHbIX, NoyyYeH-
HbIX NpM MOPGONOrM4eCcKOM McciegoBaHUU 6UO-
ntatoB K SE [T (n = 16), ¢ uIcnonb3oBaHMEM METO-
[JOB KOPPENALMOHHOW CTaTUCTUKKU, Oblna yCTaHOB-
JleHa npsamaa KoppensaunmoHHasa CBA3b CpefHen
CUNbl Mexay cteneHbto dnbposa MK no M. Stolte
M MaKcumanbHbiM 3HavyeHneM ESR B ob6nacTtu Tena
MX (r=0,763, p = 0,0006).

Kpome Toro, 6bi1a ycTaHOBEHa NpsMas Koppe-
NIAILMOHHas CBS3b CPpeHEN CWUJlbl MEXIY OTHOCUTESb-
HOW nnouwaablo GUOGPO3HON TKAHM U MaKCUMaib-
HbIM 3HayeHuem ESR B o6nactu Tena (r = 0,718,
p = 0,0003), TakKe elle 6onee cunbHaa obpaTHas
CBA3b MeX Y NoWwabio 3K30KPUHHON TKaHU 1 MaK-
CUMasibHbIM 3HadeHneM ESR B obnactu tena MK
(r=-0,845, p =0,01), (Tabn. 2).

XIN HaymMHaeTcs ¢ 06CTPYKLUMM NPOTOKOB, K KO-
TOPOM MOTYT NPUBOAUTbL Pa3/IMyHbIE MPUYMHBIL. pK
COXpPaHeHUM CEKPETOPHOM AeATENbHOCTHU B YC/10BU-
AX OOCTPYKLMM BO3HWKAET WX KOMIMeHcaTopHoe
pacwupeHne U NnaHKpeaTn4ecKnim cekpeTr MHOUMb-
TPUPYET OKPYXKaOWY0 MEXYTOYHYIO TKaHb ¢ dop-
MUpoBaHUeM oTeKa MK 1 nHTpanaHKpeaTUyecKomn
aKTMBaLMen 3MMOreHoB, B HaCTHOCTH, TPUIMCUHOTe-
Ha, 4YTO MHULMUPYET NPOTEOSIUTUHECKUI HEKPOOMO3
naHkpeaumToB [1]. 3TO NPMBOAUT K HEMUHYEMOM
notepe auMHapHbIX KNETOK M 3ameHe (QyHKLMO-
Ha/lbHOM MapeHxnMbl GUOPO3HOM TKaHblo. lNocne-
JoBaTefibHOe pa3BuTHE NepuayKTaabHOro, nepuso-
6yNapHOro U MHTpanobynsapHoro ¢dubpo3a, aTpo-
dna auMHaApHOW TKaHWM W pas3BUTUE HKUPOBOW
ONCTPOOUN ABNAIOTCA BaXKHbIMWU AUArHOCTUYECKM-
MW NMpU3HaKaMu, oTpaxallwnmn nporpeccupoBsa-
HWe 3aboneBaHus [6]. Kpome Toro, B 60/bLLIMHCTBE
cllyyaeB, Ha No34HuUX ctaguax passutua XM npo-
Luecc aTpodum aLUMHaAPHOM TKaHM CONPOBOXAaeTcs
napannenbHbiM PasBUTUEM HKMPOBOM ANCTPODUM,
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Tabnmuya 2. XapaKkTepuctuKa cteneHu ¢uoposa (M. Stolte, 1987) no mopdomeTpuiecKum noKasarenam
U KoapPpuumneHTty okectkocTu» (ESR) nogxenyaouHom xenesbl (n = 16)

CTeneHb Mnowanb 3K30KPUHHOIA Mnowanb Gr6PO3HOM CoHoanacTtorpadus (ESR, max)

¢ubposa TKaHW, % TKaHW, % lonoska MK Teno MK XBocT MK
0(n=23) 91,40 £ 0,64 2,35+0,11 2,46 +0,12 1,55+ 0,09 2,29+ 0,29
I (n=2) 82,10 £ 1,56 15,30 £ 2,40 1,90+ 0,21 1,47 £ 0,14 1,38 £ 0,22
Il (n=3) 59,30 + 3,49 30,50 + 0,58 2,07 £ 0,87 1,94 +0,32 1,73+ 0,38
In=2) 30,46 £1,72 67,11 +1,82 2,25+ 0,26 2,38+ 0,32 1,91 +£0,26
IV(n=06) 4,10+ 2,04 82,90 £ 5,37 2,87 + 0,09 3,12+0,15 2,76 + 0,29

4YTO MNO3BOASET paccMaTpuBaTb €e Kak OAMH M3 No-
Kazarteneun AIMTeNlbHOCTK 3aboneBanus [4].

B npeacrtaBneHHoOM uccnegoBaHuMM nNpoBeaeH
CpaBHWTENbHbIA aHann3 AaHHbIX MOPGONOrM4ecKo-
ro uccnegoBaHus MK npun XM 1 KONMYECTBEHHbIX
nokaszatenen SE no ESR, KoTopbI NpU3HaeTcs eanH-
CTBEHHbIM NOAYKOSIMYECTBEHHbLIM (OTHOCUTESTbHbBIM)
nokasartenem aTon metoauku [8]. Mo pesynbratam
MopdOSI0rM4ecKoro aHannsa GMONCUOHHOIO MaTe-
puana, XI1 xapakTepu3oBancs Mpu3HakaMn Kak
paHHMX, TaK WU NO3OHUX cTaaun pasButua Gubpo-
3a K, B TOM yucne Ha doHe nonHon atpodun ee
3IK30KPMHHOM YacTHu.

BbiiBNeHHble AOCTOBEPHbIE MPSMbIE KOppens-
LIMOHHbIE CBA3KM MEXAY MaKcMMalbHbIM 3HAYEHMEM
KoapPuUMEHTA «KECTKOCTM» B obnactu tena MK
co cTeneHbto dnbposa MK (r = 0,763, p = 0,0006),
naowaabo Gpuoépo3Hon TKaHu (r = 0,718, p = 0,0003)
1 obpaTHasa CBA3b C MIOLLAAbI0 IK3OKPUHHON TKaHM
(r=-0,845, p = 0,01) cBuaeTenbCTBYIOT 06 Onpe-
[eNeHHOM ConocTaBMMOCTHK BYX METOAOB.

Cnegyetr OTMETUTb OTCYTCTBME [OCTOBEPHOM
KOPPENALMOHHON CBA3N MOPGDOIOrMYECKNX NOKa3a-
Tenenm 6uonTatoB C KOIPDULIMEHTOM «WKECTKOCTU»
rofoBKM K xBocTa MK, 4To, MOXXHO OOBACHUTL UHAW-
BMAyalbHbIMU OCOBEHHOCTAMWU MHOIOYyPOBHEBOW
CUCTEMbI COEAMHUTENIbHOTKAHHbIX 06pasoBaHuin MK
yenoBeKa. UMeHHO 0CO6EHHOCTAMM MEXKA0/bKOBbIX
COeaUHUTENbHOTKaHHbIX neperopoaok |, I, Il no-
PSOKOB MOXET ObITb 0OYC/TIOB/IEHO HanpaB/ieHWe pac-
NPOCTPaHEHMS NaTo/I0rM4eCcKoro npouecca [15, 16].

Mony4yeHHble HaMKW AaHHble COrnacylTcs ¢ pe-
3ynbratamu J. Iglesias-Garcia n coaBrT. (2013). OgHa-
KO B AOMOJ/IHEHME K AaHHbIM 3TWMX aBTOPOB, HaMMU
npoBefeH aHann3 ¢ y4eToM rpagaumm <KeCTKOCTU»
napeHxmMMmbl pasnuyHbix otaenos XK. Cneayet corna-
CUTbCA C MHeHuneM J. Iglesias-Garcia n coaBT. (2013),
4710 MeToa SE MOXKET 6bITb MOSIE3HLIM B OLEHKE KOH-
cucTeHumm MK 1 nepcneKTnBHLIM B Nf1aHe Knaccu-
durKaunm GUbpo3HbIX M3MeHeHun MK npu XI1.
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