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Ileab uccaedosanus: uzyHumos 0COOEHHOCMU COCMOAHUSL 6EHOZHOU CUCEMbL HUNCHUX KOHEYHOCMEN Y NAUUCHMOE C OCAONCHEHHbIM me-
ueruem cundpoma duabemuyeckoii cmonwt (CZC).

Mamepuaast u memoowt uccaedosanusn. Hccaedyemas epynna — 106 6oavHuix caxapuovim duabemom (CI) 2 muna u eHoiliHo-HeKpomu-
ueckumu ocaoxcrenusmu CJC, npoxoousuiux neuerue @ xupypeuveckom omoensenuu CII6KK HMXIL um. H. U. [Tupoeosa ¢ 2009—2014
200ax. 30 npenapamoeg HUNCHUX KOHeUHOCMel, NOAYYEHHbIX @ pe3yAbmanme aMnymayuil y NayueHmog ¢ eHOUHO-HeKPOMU1ECKUMU 0CA0MHC-
nenusmu CIC u om mpynog nocae nposedenus aymoncuu. IIpoeoduiu maxpockonuueckoe uccaedoganue npenapamos 6eH HUMNCHUX
KOHeuHocmell ¢ 8U3YAAbHOU OUEHKOU USMEHEHUTl U MUKPOCKONUYECKOe UCCAe008aHUe ¢ OKPACKOU 2UCMON02UMECKUX NPENnapamos eema-
MoK CcUAUHOM U 303uHoM, ho Ban Tusony u Maccomny; ynempaseykogoe dynaekcroe uccaedosarue (Y3 H) éen nuxcrnux koneunocmeii y
nauuenmos ¢ CJIC no cmanoapmuomy npomokosny.

Pesyabmamut uccaedosanus. [Ipu maxpockonuueckoii oyenke npenapamos 6 90,0 % cayuaes gviseaer u30bimoK MeNCKAEMOUHOU HcUuo-
xocmu (omek) mkareii Koneunocmeul. Ananu3s saxaoyenuil Y3/ U een HudcHux KOHeuHOCMel OeMOHCmpuUpyem Haauyvue aumgocmasa y
nayuenmos ¢ Cl[ 6 83,0 %. B nodasasiowem 6orvuurncmee npenapamoes cocyoos koneunocmeii npu CIC (97,0 %) obnapyaceno ceemen-
mapHoe pacuupenue npoceema 6eHo3Hvix cocydos. Ilodobrnoe uzmenenue moxcem Goimov npuquHol viseasiemovix npu Y3IAHU 6 60,0 u
73,0 % cayuaes coomeéemcmeeHHO pacuiuperus npoceéema éeH U KAanaunoii hedocmamourocmu. Kak npu mopgonoeuveckom, max u
npu yabmpaseykogom uccaedosanuu He 6onee yem 6 15,0 % cayuaes yuacmku pacuuperus Haxoo0uauch 8 NOBEPXHOCMHLIX eHAX, a4
ppaemenmol ygeauuenus duamempa npoceema enybokux eex 0onapyycervt y 60,0 % 601bHbIX, YMO OeMOHCMPUPYem 8epOSMHOe OMAUUUe
npupoosr usmenenuii éen npu CI[ u npu éapuxosnoii 6osesnu. IIpu makpocKkonuueckom, a 3amem UCMoN02UHeCKOM UCCAed08aHUU 00-
HapyiceHbl 8bIPANCEHHbIE UHMPAMYPAAbHBLE U NAPABA3ANbHbLI UGPO3bl 86eHO3HbIX c0cyd06 6 37,0u 6 67,0 % cayuaes coomeemcmeerHto.
JlocmamouHo cneyuduunsim NPUHAKOM 045 XAPAKMeEPUCMUKU NOpaXceHus 6eHo3Hoil cucmembl npu C/l seasemcs noguvlulerue coHoepa-
uueckolii nMOmMHOCMU NAPABA3AAbHBIX MKAHE, 0CO0eHHO 80KpYe 6eH enybokoli cucmemsl (nopsadka 35,0 % nabardenuii). B 3axaoue-
HUSX YAbMPA38YK08020 UCCAE008AHUS ONUCIBACMCS HECHCUMACMOCHb GeHbL UAU CHUMICEHUE ee INACMUYHOCIMU NPU OMCYMCMEUU OGHHbIX
0 HaAu4UU N10KANLHO20 MPpomOa, Halu1ue NPUHAKO8 MeKyuie2o Uiy paspeutuguieeocs gaebompomobosa 6 29,0 % nabarodenuii y 6016HbIX
CJIC, umo npesviuiaem 00wenOnYASyUOHHYI YACMOmMY OaHHOU NAMoA02UU 0adce N0 CAMbIM 8bICOKUM oyeHKam ucciedosameneil. llpu
Mopghonoeureckom Uuccae0o8anuu mpomosl 6 eHO3HbIX cocydax gviseaesl 6 57,0 % nabardenuil, umo modcem Obims 00y CA08AEHO KAU-
HUYeCKOl He3HAYUMOCMbIO UAU MPYOHOCIbIO BU3YANUAYUUU MEAKUX NPUCTEHOUHBIX MPOMO08 U MPOMOOE 8eHO3HBIX COCYO08 HeGOAbULO-
20 duamempa, HO nPU SMOM noomeeplcoaem KaKk KOMNAeKCHble HapyuleHus cucmemst eemocmasa npu C/I, mak u usmeHeHus 6eHO3HOL
cmeHKU, npedpacnonazariyue K 6Hympucocyoucmomy mpomboo6paszoeanuio.

3akarouenue. Ilayuenmor ¢ enoiino-nHekpomuyeckumu ocaoxchenuamu C/JAC ¢ nodasasiowem 6oavuiuHcmee cayuaes umerom npusHaKu
nopasxicenusl 6eHO3HbIX cOCY008 HUNICHUX KOHeUHOCmell, OHO Hocum cheyuduueckuii xapaxmep. Cmanoapmuoe yasmpasgyKosoe oyniexc-
Hoe uccaedosanue n0360asem 00HAPYICUMb IMU USMEHEHUS.

Karoueevte caosa: caxaphuiii duabem, cunopom duabemu4eckoii Cmonbsl, 6eHbl HUJICHUX KOHeYHOCmell, YAbmpaseyKkoeas 0uazHoCmuKa,
eucmonoaus, Mopgoaoeus, cocyoucmas cmenka, Guopos, mpomoos, 6eHO3HAsE HEOOCMAMOUHOCHb.

Jlas wumupoeanusn: Cmupnos I. A., Ilemposa B. B., Axumoé B. II. Mopghonroeuueckue u duaznocmuueckue napaiieau npu namoaoeuu
6€H HUMNICHUX KOHeYHOCMell Y NAUUEHMO08 C cHOUHO-HeKPOMUYECKUMU OCAONCHEHUAMU cUHOpoma duabemuyeckoii cmonst. Panol u pane-
evle ungexyuu. Xypnan um. npogp. b. M. Kocmrouénxa. 2019; 6 (1): 6—12.
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Morphological and diagnostic parallels in the pathology of the lower extremity veins in patients with purulent-necrotic
complications of diabetic foot syndrome
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Objective: to study the peculiarities of the state of the lower extremities venous system in patients with complicated diabetic foot syndrome (DFS).

Materials and methods. The study group — 106 patients with type 2 diabetes mellitus (DM) and purulent-necrotic complications of DFS treated
in the surgical department of the St. Petersburg State Medical Academy in 2009-2014. 30 preparations of the lower extremities obtained as a
result of amputations in patients with purulent-necrotic complications of DES and from corpses after autopsy. Conducted a macroscopic study
of the lower extremities veins with a visual assessment of the changes and microscopic examination with the staining of histological preparations
with hematoxylin and eosin, according to Van Gieson and Masson; ultrasound duplex examination (ultrasound) of the lower extremities veins in
patients with DFS according to the standard protocol.

Results. Macroscopic evaluation in 90.0 % of cases revealed an excess of extracellular fluid (edemay) of the extremities tissues. An analysis of the
ultrasound findings of the lower extremity veins demonstrates the presence of lymphostasis in patients with diabetes in 83.0 %. In the overwhelm-
ing majority of preparations of vessels of the extremities with DFS (97.0%), a segmental expansion of the venous lumen was detected. Such a
change can be the cause of cases detected during ultrasound in 60.0% and 73.0%, respectively, of dilatation of the veins and valvular insuf-
Sficiency. In both morphological and ultrasound studies in no more than 15.0% of cases, the expansion sites were in the superficial veins, and
fragments of an increase in the diameter of the lumen of the deep veins were found in 60.0% of patients, which demonstrates the likely difference
in the nature of changes in the veins in diabetes and with varicose veins. In macroscopic and then histological studies, pronounced intramural
and parabasal fibrosis of venous vessels was found in 37.0 0% and in 67.0 0% of cases, respectively. A rather specific feature to characterize
the lesion of the venous system in diabetes is an increase in sonographic density of paravasal tissues, especially around the veins of the deep
system (about 35.0% of observations). The findings of the ultrasound study describe the incompressibility of a vein or a decrease in its elastic-
ity in the absence of data on the presence of a local thrombus, signs of current or resolved phlebothrombosis in 29.0% of cases in patients with
DES, which exceeds the general population frequency of this pathology even by the highest estimates of researchers. A morphological study of
blood clots in venous vessels was found in 57.0% of observations, which may be due to the clinical insignificance or difficulty of visualizing small
parietal thrombi and blood clots of small diameter venous vessels, but it confirms both complex disorders of the hemostatic system in diabetes and
changes in venous walls predisposing to intravascular thrombosis.

Conclusion. Patients with purulent-necrotic complications of DFS in most cases have signs of damage to the lower extremities venous vessels, it is
specific. Standard duplex ultrasound can detect these changes.

Key words: diabetes mellitus, diabetic foot syndrome, lower limb veins, ultrasound diagnosis, histology, morphology, vascular wall, fibrosis,
thrombosis, venous insufficiency.

For citation: Smirnov G. A., Petrova V. V., Akimov V. P. Morphological and diagnostic parallels in the pathology of the lower extremity veins in
patients with purulent-necrotic complications of diabetic foot syndrome. Wounds and wound infections. The Prof. B. M. Kostyuchenok Journal.
2019;6(1): 6—12.

BsepeHue

CunnpoM nnadernaeckoii cromsl (CAC) — pazButue
THOMHO-HEKPOTHIECKUX M3MEHEHUN B TKAHSIX CTOIIBI
BCJICIICTBME HEBPOJOTMIYCCKUX MM UIIEMUYECKUX IIPO-
neccos. [Ipu mocTosstHHO pacTyiieit 3a001eBaeMOCTU KaK
caxapHbeiM guadetom (CI) B m1e10M, Tak M1 CUHAPOMOM
nuabetrdeckoit ctonbl (CIC) B YaCTHOCTH, a TaKKe TIPU
BHEIPESHNH HOBBIX METOIOB 1 CXEeM JICUCHHMS 3a00JIeBaHMS
JIO CHIX TIOP OCTaeTCs He 0 KOHIIAa M3yYeHHBIM ITaTOTeHE3
CIC. OTCyTCTBYIOT eAUHasI TAKTHKA JeYeHUST THOMHO-
HekpoTndeckux ociaoxHenunit CJAC, a Takxke HaydHbIE
paboThl, MPULIETBHO UCCIEAYIONINE BEHO3HYIO HEI0CTa-
TouHocTh TTpu CIAC. B MHOrouncieHHOM psigy padoT,
MOCBSIIIICHHBIX U3YICHUIO MaKpO- M MUKPOAHTHUOIIATHM,
TOJIMHENPOITATUH U OCTE0aPTPOIATUN HIKHMX KOHETHO-
crei mpu CAC nmuib B eMMHUYHBIX CTAThSIX IIPUBOIUTCS

YIIOMUHAHKE BEPOSITHOTO ITOPaKeHUsI BEHO3HBIX COCYIIOB
[1,2].

B oTteuecTBeHHOII U 3apy0eXXHOI JIUTepaType Mpu-
CYTCTBYIOT PEIKM€ YIIOMUHAHUS O BEPOSITHOM IAaTOJIOTHH
BeHO3HOro pycia. HabmoaeHus IpoBoAsST HecucTeMaTr-
YeCKH, OTCYTCTBYIOT IOJHOIIEHHBIE MCCICIOBAHMS, pac-
CMaTpPUBAIOIINE 3TOT ACIIEKT MATOJIOTUH. XpOHUYECKast
BeHO3Hasl HempocTaTouHocTh Ipu CIIC BocnpuHUMaeTCs
B KAQ4eCTBE OTHCIILHOIO COITYTCTBYIOIIETO 3a00JIeBaHMS,
IIPY 3TOM PEAKO CTOSIIETO Ha IIEPBOM MECTEe B Py ITa-
TOJIOTH, YCUIIUBAIOIINX TSKECTh TCUSHHUSI OCHOBHOTO
3aboneBanus [3, 4].

Tem He MeHee psII KIMHUYCCKHX CUMIITOMOB,
CYIIeCTBOBAHME KOTOPBIX 00OBEKTUBHO 3aBUCHUT OT
COCTOSTHUS U (YHKIMOHUPOBAHUS BEHO3HOM CHUC-
TEMBI, BHOCSAT CBOM BKJad B KIMHUUYECKOE TCUCHUE
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Puc. 1. 3aonuii 6oavwedepyosuiii cocyoucmo-HepeHblii ny4ok 6 obaacmu
cpednell mpemu 2onenu. Buzyaausupyromes yuacmku pacuupenus 3a0HUX
001bUe0EPY0BBIX 6EH

Fig. 1. Posterior tibial neurovascular bundle in the middle third of the leg.
Sites of expansion in posterior tibial veins are visualized

Puc. 2. 3aonuii cocyoucmo-repeHulii ny4ok 2oneHu 6 30He MeOUANbH020 A0~
ObloicK06020 Kananra. Ommeuaemces naomHoe cpaujeHue 21eMeHmos nyuKa
Mexcdy coboil, ymoaujeHue cmeHok GacyuaivHoo ymaapa, omeuHocms
MAKUX MKaHell

Fig. 2. Posterior neurovascular bundle of the leg in the area of the medial
ankle canal. There is a dense adhesion of the elements of the beam between
them, a thickening of the fascial case walls, soft tissues swelling

THOMHO-HEKPOTUYECKNX MPOLIECCOB, MPOTEKAIOLIMX
Ha HUXXHUX KOHeuyHoCTax. Jua maumentoB ¢ CAC
XapaKTepEeH MJIUTEIbHO CYILIECTBYIOIINUMN, PUTUIHBIA
K Tepaluy OTeK MATKHUX TKaHe# MMCTaJIbHBIX OTHE-
JIOB HUXXKHUX KOHeYHOocTel [5, 6]. 3agacTyio BeHO3-
Hasi HEAOCTATOYHOCTh — HE €AMHCTBEHHAsl MpUYMHa
3aCTOS1 XKMIKOCTU B TKAHSIX, MOCKOJbKY Y OOJIbHBIX
CJ1C moMrUMO MECTHBIX BOCTIAJIMTEILHBIX M3MEHEHU I
PETYJSIPHO OTMEUYAIOTCS KOMIIJIEKCHAs CEpAeYHO-CO-
CcymucTasl MaToJIOTHs, HepoIlaThusl, CUCTEMHOE Hapy-
1eHue ooMeHa BellecTB. KomneHcanus nposiBIeHUN
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Puc. 3. 3aonuii 60nvwedepyosuiii cocyoucmo-HepeHulli ny4oK 6 obaacmu
cpedueli mpemu 2oaenu. TholiHoe pacnaaenenue mpomba 3a0wei 6oavuie-
bepuy080ii seHbl

Fig. 3. Posterior tibial neurovascular bundle in region of the middle third of
the leg. Purulent fusion of posterior tibial vein thrombus

COOTBETCTBYIONINX 3a00JIeBaHUI HE BCerma U B JOJIK-
HOHM CTEeIMeHMW MPUBOIUT K MCUYC3HOBEHHIO OTEKA.
Ilepcuctupytomuit 0TeK TKaHEeil OCJIOXHSIET TeUeHUEe
paHeBoro npoiecca. [TonkoxHas v riayoxe pacmnoso-
JKEHHas KJIeTYaTKa CKJIOHHA K CEeKBECTpAlliH, JIeT4ye
MHOUIMPYETCS, B TOM YMCcJie THUJIOCTHOM (DJIOpoii, Ha-
pymiaeTcs 6ajaHC BHE- U BHYTPUCOCYAMCTOM CPeIHl,
4TO YCyryOJsieT TUIIOKCUIO TKaHei. B Ki1nmHuyeckom
acmekTe MBI HabJiogaeM OOMIbHYIO TUMPOpero, Ko-
Topas IPEISATCTBYET 3aXKUBJICHUIO paH W 3aTPYIHSIET
IIePeBOJ BIAXKHOTO HEKPO3a B CYXOH.

KpomMme Toro, B paMKax KIMHNYSCKOM KApTUHBI XPO-
HUYECKOU BEHO3HOU HENOCTATOYHOCTU y MALlMEHTOB
pPeryJIsIpHO MPUCYTCTBYET O0JIEBO CUHIPOM, O0YCI0B-
JIEHHBIA KOMIpecCcUeil HEPBHBIX CTBOJIOB U30BITKOM
TKaHEBO# XUIKOCTHU, a TAKXKE YaCTO BCTPEUAIOIIUMU-
cs1 TpoM0OO3aMU BeH pa3iandyHoro kanuopa. CoriacHo
HalluM HabIoAeHusIM, OOJIbHbIE, UMEIOLIMEe TEeKYIINe
WIN aHAMHECTUYeCKre BEHO3HBIE TPOMOO3HI, CTpamga-
IOT THOMHO-HEeKpOoTHYeCKUMHU ociioxkHeHusmu CJIC
B Oosee Tskenoi popme — IV—V cTtanus nmo kiaccu-
dukanum Wagner. OgHaKO HEBO3MOXHO CKa3aTh, UTO
SIBJISICTCS] IPUYMHOM, a 9TO — ciencTBueM. K Tomy xe
B JIUTEpAType MNPUBOISATCS NMpPUMEpPbl HAOIIOOEHUIA,
CBUIETENBCTBYIOIIMX O TOM, UTO Y 60abpHbEIX C/C 0e3
MPU3HAKOB COITYTCTBYIOILE BApUKO3HOU 00JIE3HU BEH
BO3HHMKAIOT TPODUUECKIUE SI3BBI, XapaKTEPHBIE 10 KM -
HUYECKOMY TEUCHUIO JUIST MMAIIUEHTOB C XPOHUYECKOM
BEHO3HOM HEIOCTaTOYHOCTHIO [7, 8]. M3moXeHHOe BBI-
1lI€ 1aeT OCHOBAHUE CUUTATh, YTO HEJb35I UCKIIOUUTH
Hannyue y naumeHToB ¢ CJIC maTonorum BeHO3HBIX
COCYIOB HUXKHMX KOHEYHOCTEM, OKa3bIBAIOIIEC BIIMSI-
HHUE Ha KIIMHUYECKOE TeUCHNE THOMHO-HEKPOTUIECKIX
ocnoxHenuii CJIC.
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Ilenb ncciaenoBaHus — U3YYUTb OCOOEHHOCTU COCTO-
STHUSI BEHO3HOM CHCTEMbI HIDKHUX KOHEYHOCTEH y TIaIlH -
€HTOB C oCcJIoXKHeHHBIM TeueHueM CIC.

Mamepuanbi u Memofbl uccnenoBaHua

Uccnenyemas rpyrmna — 106 6onbHbix CJI, 2 TiIIa €
THOMHO-HeKpoTndyecKnMu ocyioxkHeHusmu CJIC, mpoxo-
IUBIIMX JIedeHre B xupyprudeckom otaeieHnu CIT6KK
HMXII um. H. W. IIuporosa u Ha 0a3e KJIMHUYECKOI
oosbHULIBL Ne 122 @BMA Poccuu B 2009—2014 ronmax.
30 mpenapaToB HMXKHUX KOHEYHOCTEM, MOTYYeHHBIX B
pe3yJabTaTe aMITyTallMil y MAallMEHTOB C THOMHO-HEKPOTHU-
yeckuMu ociioxkHeHussMu CJIC 1 OT TPYIIOB IOCIIE TIpOo-
BEICHUS ayTOTICHM.

IIpoBoauam MakKpOCKOIMIMYECKOE MCCIeIOBaHME
npenapaToB BEH HUXHUX KOHEYHOCTEM C BU3YyaJlbHOM
OLICHKOM M3MEHEHUI, MUKPOCKOIIMYECKOE UCCIIEI0BA-
HHE C OKPACKO#l TMCTOJOTUYECKHUX IperapaToB reMa-
TOKCUJIMHOM U 3031MHOM, 1o Ban Iu3ony u Maccony;
VIBTPa3BYKOBOE OyIUIEKCHOEe mccaenoBanue (Y31M)
BEH HIDKHMX KOHeYHocTei# y manueHToB ¢ CJC Ha am-
napatax tuma Philips ClearView 550 o ctangapTHOMY
IIPOTOKOITY.

Pesynbmambl uccnefoBanus

IIpu MakpOCKOIMMYECKOM MCCIeIOBAaHNU MaTepraia
CHCTEMATUYECKU BBISIBISUIUCH, (DUKCHUPOBAINCH 1 OLICHN -
BaJIUCh CJIEAYIOIINE KPUTEPUM:

* CTEIIeHb BBHIPAXKEHHOCTH OTeKa KOHEUYHOCTH;

* HaJIM4KMe YIaCTKOB C YBEJIMYCHUEM IMAMETpa Ipoc-
BETa BEHO3HOTO COCYJa U UX KOJIMYECTBO;

* HaJIMYME W CTeTIeHb BHIPAXKCHHOCTHU ITapaBa3ajib-
Horo ¢pubpo3a;

* TOJIIIMHA BEHO3HO! CTEeHKU Ha IIPOTSIKEHNUN,

* HaJIM4YKE U XapaKTep TPOMOOB.

YT0ObI MPOM3BECTU KOJUYECTBEHHOE CPAaBHEHUE U3-
MEHEHUI B pa3JIMYHbIX I'pynIiax, HaMu Oblja pa3paboTaHa
TpexOaJIbHas IIKajla OLIEHKHU MIJIsI KaXKIO0To ImapamMerpa:
«HET U3MEHEHUI» — «yMEPECHHO BBIPAXKCHHBIC NU3MEHE-
HUSI» — «SIBHO BBIpaxK€HHBIC M3MCHCHUSI».

IIpm MakpoOCKOIMMYECKOM OIIEHKE IpeIrapaToB B
90,0 % cnydyaeB BbISIBIIEH M30bITOK MEXKJIETOUHOM K-
KOCTH (0TeK) TKaHeil KOHEYHOCTEH, IPOSIBIISIBIIIUIACS CO-
XpaHEeHUeM CTOMKOM ri1yookoii (B 67,0 % ciaydasx 6oJjee
15 MM) BagmHbI Ha KOXe ITepeaHeMeIalbHO ITOBEepX-
HOCTH TOJICHU TP HaIaBIMBAaHUU, BEIPAXKCHHOM TUAPO-
(bUITBHOCTH KJICTYATKHU IIPH IIpeTIapuPOBAHIU.

B GosbiimHeTBe (97,0 %) npenapaToB BEHO3HBIX CO-
CyIoB HIDKHUX KoHeuHocTei rpu CJIC oTMeueHo cerMeH-
TapHOE pacIIMpeHNE IIPOCBEeTa BEHO3HBIX COCYIOB (pHC.
1). YuacTkm paciimpeHus BCTPEYAINCh ¢ pa3HOM 9acTo-
TOM — OT 1—2 Ha cerMeHT KOHedHOoCTH 10 6ojee 20 Ha
AHAJIOTUYHOM TIPOTSKCHNH (BeHA IPU TaKOM XapaKTepe
M3MEeHEHUI HalToMrHaJ1a HUTKY 0yc). [To maHHBIM MUKPO-
cKomuyeckoro uccienoBanus B 93,0 % mnpemnapaToB BeH
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BBISIBJICHO CETMEHTapHOE YTOJIIIICHNE COCYIUCTOM CTCHKH
3a cyeT pubpo3a B CyOIHAOTEINATHLHOM IIPOCTPAHCTBE.
Takxe B 75,0 % npemnapaToB HabJI0aaIach Ae30praHU3a-
LM ¥ 9aCTUYHAS aTpOG U IIIaIKOMBIIIIEYHOTO CJIOS BEH.

IIpu maxkpockomnmyeckoMm ucciaegoBanuu B 37,0 u
67,0 % ciy4yaeB BbISIBICHbI BRIPAXKEHHbIE MTHTPaMYpPajibHbIA
¥ MapaBa3aJibHbI (GUOPO3 BEHO3HBIX COCYIOB COOTBETCT-
BeHHO (puc. 2). EcTh ocHOBaHMe Mpearioarath, 4To JaH-
HbIC M3MEHEHWUS SIBJISTIOTCST OTHAJICHHBIMU TIOCIICICTBASIMU

Puc. 4. Cmenka eenvt npu CJIC. Okpacka eeMamokcuaui-303uHom. B
CMeHKe 6eHbl GbIPAICEHHbIL CKAEPO3, MbluleUHble B0N0KHA YACNUYHO
ampoghuposarbsi, MvlueuHble CA0U pazmeHmuposansl. IH0omenuii Ha
bonvuiem npomsidcenuu omcymemeyem. Yeeauuenue 100x

Fig. 4. Vein wall in DFS. Coloring by hematoxylin-eosin. There is marked
sclerosis in the vein wall, the muscle fibers are partially atrophied, the
muscle layers are fragmented. Endothelium is absent for a greater extent.
Magnification 100 x

Puc. 5. Bena nuxcneii koneunocmu npu C/[C. Okpacka eemamoxcuun-
203unoM. Opeanu3068aHHbLil MPOMO @ Npoceeme cocyoa ¢ IneMeHmamu
sackyapuzayuu u cemocudeposa. Yeeauuenue 100x

Fig. 5. Lower extremity vein with DFS. Coloring by hematoxylin-eosin.
Organized clot in the lumen of the vessel with elements of vascularization
and hemosiderosis. Magnification 100 x
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Tabauna 1. Cmepeomunnvie uzmenenus een 'y 6oavhwix CAC, Habarooaemvie npu MUKPOCKONUHECKOM UCCAC008AHUU NPENAPAMo8

Table 1. Stereotypical changes of veins in DFS patients, observed during microscopic examination of morphological preparations

SuperﬁCial gl

M3MeHeHMe MONepevHOro ceueH st Cocyaa
Changes in vessel cross section

Hanuuue B mpocBeTe cocynoB TPOMOOB U
3M00JI0B
The presence in the lumen of blood vessels
blood clots

XapakTepucTUKa SHIAOTEIUS
Characteristics of the endothelium

CocTosIHME KJIallaHHOTO amnapaTa
Valve Condition

ToJImmMHa COCYIUCTON CTEHKU
Vascular wall thickness

Hanmuuue ¢pubposa
Presence of fibrosis

CocTostHHE CJ10s1 TJIaIKOMBIIIEYHBIX KJIETOK
The state of the layer of smooth muscle cells

Hanuuue BocnaauTe bHbIX U3MEHEHU I
BEHO3HOM CTEHKN
The presence of inflammatory changes in the
venous wall

CocTosiHKe MapaBa3albHbIX TKAHEH
The state of paravasal tissue

KierouHslii coctaB MHOWIBTPATOB
Cellular composition of infiltrates

YepenytoTcsl y4acTKM pacIlIMPEeHUs U
CyXeHMUsI
Expansion and contraction areas alternate

HedukcrupoBaHHbIE TPOMOBI C TPU3HAKAMU
OpraHu3aIu
Unfixed blood clots with signs of organization

DHAOTENNI NeCTPYKTYPUPOBaH. YYacTKU
MOBBIIIEHHOI TIpoIMDepaivivi YepeayioTcs ¢
y4acTKaMu OTCYTCTBUSI SHAOTEUS

The endothelium is destructured. Areas of
increased proliferation alternate with areas of
lack of endothelium

He nsmeHeHbt
Not changed

HepaBHoMmepHO yBennueHa
Unevenly increased

BrIpaxkeHHBI (MOPO3 CTEHKM cocyaa
Pronounced fibrosis of the vessel wall

BosnokHa riagKoMBIIIEIHBIX KIIETOK
pa3HOHAMNpaBJIEHbI U YACTUYHO aTPOdUpoBa-
HBI

Fibers of smooth muscle cells are
multidirectional and partially atrophied

BocnanurenbHast nHGUIBTPaLs BbIpaXeHa
c1abo
Inflammatory infiltration is mild

BripaxkeHHbII MapaBa3ajibHbIi (HUOPO3
Expressed paravasal fibrosis

Heitrpoduinsl, 1uMOOLKTHI, M1a3MaTUye-
CKUEe KJIETKU
Neutrophils, lymphocytes, plasma cells

YepenyroTcs y4acTKU pacIIMPEHUs U
CYXEeHMSI
Expansion and contraction areas alternate

TpoMOBI OTCYTCTBYIOT
No blood clots

M3MeHeHUsT COOTBETCTBYIOT aHAJIOTUYHBIM B
TIIyOOKMX BEHAX, HO MEHEE BhIPAaXKEHbI

The changes are similar in deep veins, but less
pronounced.

He usmeHeHbI
Not changed

HepaBHoMepHO yBenueHa
Unevenly increased

‘YMepeHHbI GruOpo3 CTEHKH cocyaa
Moderate fibrosis of the vessel wall

BoJ1oKHA IIaAKOMBILIEYHBIX KIIETOK
pa3HOHAIpPaBJIEHbI

Fiber smooth muscle cells in different
directions

BocnanurenbHast MHGUIBTpALUs OTCYTCTBY-
eT
No inflammatory infiltration

‘YMepeHHbIi mapaBa3ajibHbIi (GUOPO3
Moderate paravasal fibrosis
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ImapaBa3ajbHOTrO BOCHAIICHUS, PACIIPOCTPAHSIBILIETOCS T10
XOIY COCYIMCTO-HEPBHOTO ITyYKa BHYTPHU €ro (haciaib-
Horo ¢yT1isapa. OgHaKO BBIIECONMCAHHbBIE U3BMEHEHUS Ha-
OJIIOIATVICH U B TIperapaTax ¢ MUHUMAJIbHO BhIpaXKeHHBIMU
THOMHO-HeKpoTndecKumH Tporieccamu (Wagner I-II). ITo
JTAHHBIM TMCTOJIOTUIECKOTO MCCIICTOBAHMS, BEIPAsKEHHBIM
napaBa3ajbHbIN (prbpo3 Habmogaercs B 83,0 % npenapa-
TOB. BKyIie ¢ mHTpaMypaIbHBIMA U3MEHEHUSIMU ITATOJIOTHST
Bcrpevaercs B 93,0 % npemnaparos.

B 57,0 % nabmogeHuii mpyu MOp(OJIOrMYeCKOM KMC-
CJIeIOBAHUY BBISIBJICHBI MM IMOATBEPKICHBI TPOMOEI B
BEHO3HBIX cocynax (puc. 3). JlaHHas yacToTa MOXKET ITOKa-
3aThCs1 HENPABAOIIOA00HOM BBUIY PEAKO BCTpeUaloleicst
KJIMHUKY TpoMOodednuTa 1 ¢pedboTpoMb03a y 00TBLHBIX
CAC. Bpaun (pyHKUIMOHAJTBHOM TUATHOCTUKMU TaKKe
CYIIECTBEHHO pexXe (B paMKax HaIllero MCCICIOBAaHUS B

29,0 % ciyuyaeB, 4TO BCE€ PABHO IIPEBHIIIAET OOIIEIONY-
JISLMOHHYIO YaCTOTY JaHHOM MAaTOJIOTMU JaXe 110 CaMbIM
BBICOKMM OLIEHKaM McCClieaoBaTesieil) 00HapyXKUBalOT
TpU3HAKA BEHO3HOT0 TpoM003a. MBI MOXeM OOBSICHUTD
JaHHbIe Pe3yJbTaThl KJIMHUYECKON HE3HAYMMOCTbHIO
M TPYIHOCTHIO BU3yalM3allMU MEJKMX IMPUCTEHOYHBIX
TpOMOOB ¥ TPOMOOB BEHO3HBIX COCYIOB HEOOIBIIIOIO I1-
aMerpa. TeM He MeHee IpU 3TOM Heslb3sl He IPUHUMATh
BO BHMMaHHE KaK KOMILIEKCHbIE HAPYLIEHUsI CUCTEMbI
remocTtasa npu CJI, Tak 1 U3BMEHEHUsI BEHO3HOI CTEHKU,
mpeapaciiojaramlime K BHyTPUCOCYIUCTOMY TPOMOOO-
6pazoBanuo [9, 10, 11].

Taxum ob6pa3oM, Mmopdosorndyeckast KapTuHa U3Me-
Henmii BeH npu CJC npencraBieHa B aTpodUUeCKOM
KJTIOUe ¢ aKTUBHBIM (PMOPO3HBIM IPOLIECCOM, MHAYKLIMEH
TpoMO00OpPa30BaHUS C TPEUMYIIECTBEHHBIM MOpaKEHUEM

CMUPHOBT. A., METPOBA B. B. u gp. MOP®OAOTMUYECKUE U IVMATHOCTUYECKUE TTAPAAAEAU TIPU ITATOAOT UM BEH... TOM 6 1
SMIRNOV G. A. y PETROVA V. V. et al. MORPHOLOGICAL AND DIAGNOSTIC PARALLELS IN THE PATHOLOGY OF THE LOWER ...
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Taﬁ.rmua 2. CpaeHumeﬂbete daHHble yacmomaol ecmpevyaemocmu namosoeudecKkux UBMEHEHULl 6eH HUNCHUX KOH@‘{HOC}T!C’L‘Z, nosy4eHHble

npu Mopgoaocu4eckoMm u yabmpazeyko8oM UcCcAe008aHUAX

Table 2. Comparative data of the frequency occurrence in the veins of the lower extremities pathological changes, obtained by morphological

and ultrasound studies

Morphological data studies of lower extremity vein preparations

Feature

The frequency occurrence

OTeK KOHEYHOCTH
Edema

CerMeHTapHOE pacIIMpeHue POCBEeTa BEH 97.0
Segmental dilatation of the veins lumen >

HMHTpamypaibHbiil prudpo3 (BbIpaXKeHHbI)

Intramural fibrosis (pronounced) L

ITapaBasanbHbIit (HhrOPO3
(BBIPaKEHHBIIA) 67,0
Paravasal fibrosis

Tpom6o3

Thrombosis AL

Ultrasound duplex data of lower extremities veins

Feature
The frequency occurrence

JIumcdocTtas
Lymphostasis

PaciupeHue BeH
. . 60,0
Varicose veins

KianaHHast HECOCTOSITEJTbHOCTh
Valve failure

CHIXEHUE 3JIaCTUYHOCTH /
HecxnmaeMoCTh BEHO3HOI CTEHKHI
Reduced elasticity /
Incompressibility of the venous wall

35,0

Tpomb03

Thrombosis 29,0

ITyOOKMX BeH (Ta0i. 1, puc. 4, 5). Cinemyer OTMETUTB, 4TO, B
OTJIMYKMe OT BAPUKO3HOM 00JIE3HU B MUHMMAJIbBHOM 00bEeME,
OIIPEIE/ISIIOTCSI BOCIIAIUTEIbHbIE U3MEHEHHSI COCYIUCTOM
CTEHKM U JeCTPYKLIMS KJIAIIAHHOIO amapara, YTo I103BO-
JISIET MPEATIOJ0XUTh Pa3HbIil IATOTeHe3 MOPaXKeHUsT BeH
HIKHUX KoHeuHocTel mpu CIC u XxpoHU4ecKoii 60JIe3Hn
BeH [12—15].

B Tab:1. 2 mpuBoISTCS CpaBHUTENIbHBIE JaHHBIE YaCTO-
ThI BCTPEYAEMOCTH IIATOJIOTMYECKMX U3MEHEHUIA BEH HIX-~
HMX KOHEUHOCTEH, OIyYeHHbIE IIPY MOPMOIOrNIECKOM 1
YJBTPa3ByKOBOM MCCJIEIOBAHUSIX.

IIpu ananmze 3akmodyennii Y31 BeH HIKHUX KO-
HeyHocTelt y manueHToB ¢ CJ/IC BBISIBIEHO HECKOJIBKO
TUITMYHBIX M3MeHeHn i TKaHeil. Tak, mipu Y3/1U nammuue
HU30bITKA CBOOOIHOM XUIKOCTU B TKAHSIX Y IALIMEHTOB C
CJ1, umeHyeMoe CITelIMaCcTaM1 He COBCEM KOPPEKTHBIM
B JaHHOM CJIy4yae TEPMUHOM «JIUMGOCTa3», BEISABISAETCS
B 83,0 % — 3HaueHMe, B JOJDKHOI CTEIIEHU OTpaxalollee
YaCTOTY KJIMHUYECKHU OIPe/eIieMOro OTeKa KOHEYHOCTe
y HAlLMEHTOB.

B 60,0 u 73,0 % ciyuyaeB cooTBeTcTBeHHO npu Y3
JIMAarHOCTUPOBAJIM PaclIMpeHue IIPOCcBeTa BeH U KilalaH-
HYIO HETOCTaTOYHOCTL. [1pu 3TOM ciemyeT oOpaTUTh BHU-
MaHMe Ha TO, YTO KaK Ipy MOP(OIOrMuecKOM, TaK U IIpu
YJIBTPa3BYKOBOM KCCieTOBaHUM He 0ojiee yeM B 15,0 %
CJIyYaeB YYaCTKU PACLIMPEeHUs OOHAPYKMBAIK B IIOBEPX-
HOCTHBIX BeHaX, a (hparMeHThbl YBEJUUYECHHUS AUaMeTpa
MpocBeTa IIy0OKNX BeH oOHapyxeHbl y 60,0 % GOIbHBIX.

DTO IeMOHCTPUPYET BEPOSITHOE OTIMYME ITPUPOIBI U3-
MmeHeHuit BeH npu CI v mpu BapuKo3Hoii 60j1e3HU. BbI-
gBjeHue pacimmpeHus BeH npu Y3/ nMmeHHO ¢ Takoii
YaCTOTOM MOXKET ObITh OOYCJIOBJIEHO OrpaHUYEHHOM pa3-
pelarolieii CmocoOHOCThIO Y3-anmapaToB, a TaKXKe MHBIM
MIPUHIAIHATBHBIM ITOIX0I0M Bpadeil ¥Y3-IuarHoCTUKY K
duKcauuy JaHHOTO TTapaMeTpa.

CormacHo pe3yiabTataM MOp(OJIOTUYECKOTO MCClie-
JIOBAaHMSI, XapaKTePHBIM IIPU3HAKOM JUISI OITMCAHUSI TI0pa-
XeHMST BEeHO3HBIX cocynoB npu CJI sBisieTcs TOBbIIIeHNE
coHorparUecKoil TNIOTHOCTU TTapaBa3ajibHbIX TKaHei
MPEUMYILECTBEHHO BOKPYT [Iy0OKMX BeH (nopsiaka 35,0 %
HabmoneHuit). CrienuaanucTsl Y3-IMarHOCTUKY OIIMCHIBA-
10T JTaHHBIC TAKUX N3MEHEHMIA, KaK HECXKIIMAeMOCTh BEHBI
WM HapyIIeHUE €€ JIACTUYHOCTH IIPH OTCYTCTBUU MHDOP-
MaIyy O HAJIMIUU JIOKAJIBHOTO TpoMOa.

3aknioueHue

VY manumeHToOB ¢ THOMHO-HEKPOTUISCKUMHM OCIIOXKHE-
HussmMu CJIC B mopaBasiionieM OOJBITMHCTBE CIy4aeB Au-
arHOCTUPYIOTCS ITPU3HAKY MOPaXKEHMST BEHO3HOM CUCTEMBI
HIDKHUX KOHEYHOCTE. DT U3MEHEHUS BeH HIDKHUX KO-
HeuHocTeii mpu C/IC nMeroT XxapakTepHyio Mopdoiornae-
CKYIO KapTHHY. YJIBTPa3ByKOBOE MYIICKCHOE MCCIICIOBaHE
BEeH HVDKHUX KOHEYHOCTEM — TOCTYITHBIN 1 3(P(PeKTUBHBIN
METOJI AMATHOCTUKM ITOPaKeHUSI BEHO3HOI CHCTEMBI, CITO-
COOHBII OTpaXkaTh pealbHO CYIIECTBYIOINIYIO KAPTUHY Ia-
TOJIOTMYECKUX UBMEHEHUIA.

Konghauxm unmepecoe. ABTOpPbI 3a5IBJISIOT 00 OTCYTCTBUU KOH(IMKTA MHTEPECOB.

QDunancuposanue. ViccnenoBanue He UMeI0 CIIOHCOPCKOM MOIICPXKKHU.
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Konmaxmmnoe auyo: Bradumup Hukonaesuu Obosenckuil, gkb 13@mail.ru

Ileab uccaedosanus: oyenums 3¢ppexmusHocms u 6€30nACHOCMb PA3AUYHBIX U006 NAMOUHO-004bULEOEPL06020 apmpode3a 6 NeYeHUU na-
yuenmog co cmonoil lllapko na gone caxaproeo duabema c nopaceHuem 201€HOCMONHO20 CYCMABA 6 3A8UCUMOCU OM PACNPOCMPAHEH -
HOCMU U cmaouu namoaocu4ecKo2o npoyeccd.

Mamepuaaot u memodot uccaedosanus. Ilposeden ananus pezynromamog nevenus 16 nayuenmos ¢ cuHopomom ouabemu4ecKoii cmonsl ¢
ocmeoapmponamuelti (cmona Illapko) 6 cmaoduu eHOUHBIX 0CAONCHEHUT ¢ A0KAAU3AYUEH NAMOA0UHECK020 NPOUecca 8 KOCHAX, COCMAae-
NAUWUX 201€HOCMONHYIL U NOOMAPAKHbLIL cycmasbl: 8 nayueHmam 0bia 6biNOAHEH NAMOYHO-001bUe0ePY08bLil apmpodes ¢ Gukcayuell 8
annapame HapydicHoU gukcayuu u 8 601bHbIM — ¢ 6HYMPeHHel puKcayuell KaHAUposanHbimu sunmamu. Ilepuod nocaeonepayuonHozo
Habnodenus cocmaesun 6oaee 1 [1—3] eooa.

Pesyavmamet uccaedosanusi. B pannue cpoku (0o 1 mecaya c momenma onepayuis) 0CA0NCHEHUI 8bisi61eHO He 0bL10. Ocr0XcHeHUs 6 boaee
no3dnue cpoku passunuce y 4 (25,0 %) 6oavnoix:y 3 (37,5 %) ¢ enympenneii puxcayueii uy 1(12,5 %) — ¢ eHewneil.

3akarouenue. Ha naw 632150, npu évibope maxkmuku QuKcayuy cmonst Npu NSMo4HO-004buledepUy080M apmpooese epynnamu pucka cie-
dyem cuumams cmaduro D no kaaccuguxauuu Rogers u cmaduro 3 no kaaccugpuxayuu Wagner. Ilocae pezexyuu kocmeil y maxux 601bHbIX
npednoumumensvhee 6Heu s pukcayus. B ocmanvhvix cmadusx yeaecoobpazna eHympennsa gukcayus, mak KaK npu Heil ommeuaemcs
Oonee 8blCOKOE KaUeCmeao JHCU3HU NAYUEHMO8 U COKPAUAMCs CPOKU peaburumayui.

Karoueevie caoea: cunopom duabemuueckoii cmonwt, cmona Illapxo, duabemuueckas ocmeoapmponamusi, namo4Ho-001vulebepyosbslii ap-
mpodes.
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Tibiocalcameal arthrodesis as a surgical option for Charcot ankle deformity
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Object. To assess the effectivity and safety of different tibiocalcaneal arthrodesis types in treatment of patients with Charcot ankle deformity
depending on disease severity.

Materials and methods. We have analyzed the outcomes after treatment of 16 patients with diabetic neuropathic ankle arthropathy (Charcot
ankle) at the stage of septic complications in bones of ankle and subtalar joints. The observation period was more than 1 [1—-3] year. llizarov
fixator for TCA was used in § cases; internal fixation with cannulated screws was applied in § cases.
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