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JIMXOMAHKH, royioBHOro Goisto (86.2%), GiroBotu (69.9%),
cynom (1.6%), mnopymenus cigomocti (17.8%) i
MEHIHr€aIbHOTO CHH/IPOMOKOMILICKCY (80.2%).
ETtionoriynuii unnHuk OyB BctanosieHnuid y 20.3%mari€eHTiB.
Y  41.4% nmamieHTiB  CHOOCTEPIraliuch  HEBPOJOTIUHI
ycknaaHeHHs. JletanpHuid Hachimok cmoctepiraBcst y 7.3%
nanieHTiB. ['0MOBHUM 30yIHMKOM TOCTPHX OaKTepialbHHX
MEHIHTITIB BUsiBHBCS S. pneumoniae — 56.0%pyre micue
nocaa N. meningitidis — 36.0%spere moinunu Mix co6oto S.
aureusi L. monocytogenesnf 4.0% sunanxis). Yactiumu
YCKJIQ[HEHHSIMH BHUSBISUTHCS HaOpsik Mo3Ky (90.2%),mape3u
kiHoiBok  (11.7%) i emimentuuni npunaaku  (7.8%).
Po3nOBCIOMKEHICTP TOCTPUX OaKTepiallbHUX MEHIHTITIB
cknana 0.86na 100 THC HaceneHHS B piK B CHiBBiIHOIICHHI
MDK donoBikamu 1 skiHkamu 1.5:1 Ta 3arampHOI0 PIYHOIO
cMmepraicTio 0.06Ha 100THC HaCceeHHS.
Kirouosi cJ10Ba: OakTepiaabHUIA
eIiZIeMioJIor s, eTioJoris], JOPOCIIi.
Crarrs Hagiiinuia 28.08.201%.

MEHIHTIT,

JIMXOPaJKH, rosoBHOM 60mu (86.2%),peoTsI (69.9%) cymopor
(1.6%), Hapywenust cosnanust (17.8%) 1 MEHHHreaIbHOTO
cunpomoromiuiekca (80.2%).9tuonoruueckuii Gpaxrop ObLT
ycranoBineH y 20.3% mnaumentoB. Y 41.4% nauueHToB
HaOJIIOAMCh HEBPOJIOTHYECKHE OCIOXHEHUs. JleTalpHbIi
ucxon Habmromancs y  7.3% mamuwenTtoB. [nmaBHBIM
B030yqUTEIEM OCTPOro GaKTepHaaIbHOrO MCHHHTUTA OKa3aICst
S. pneumoniae — 56.0%xopoe mecto 3ansuta N. meningitidis
— 36.0%, TpeTbe momenmin Mexay coboi S. aureusu L.
monocytogenesip 4.0%ciyqaes). YacTbIMHU OCIIOKHEHUIMU
obutn otek Mosra (90.2%), mapessr koneunocrteit (11.7%)u
snunentuueckue npunaiaku (7.8%). PacmpocTpaHeHHOCTH
ocTporo OakrepuansHOro MeHHHTHTa coctaBmia 0.86una 100
THIC HACENICHHS B TOA B COOTHOLICHUH MEXKIY MYyKINHAMH W
kermHamMu 1,5:1u o6meid rogoBoii cmepTHOCTRIO 0.06 Ha
100 ThIc HaceNeHHS.
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MORPHOLOGICAL JUSTIFICATION OF THE STEPWISE DOSED B ALLOON
ANGIOPLASTY APPLICATION COMPARED TO STANDARD METHOD S

IN PATIENTS WITH DIABETIC FOOT
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The main reason for the development of lower extresrgangrene in diabetes mellitus is impairméiheir blood supply.
In recent decades, endovascular surgical treath@nplayed a significant role in restoring bloogmy However, the issues of
complications that arise after such interventiahg, reasons for their occurrence, what morpholbgibanges occur in the
atherosclerotic artery wall during their implemeiata remain understudied. Therefore, experimergaéarch to study the local
changes that occur in the arteries of the loweemities during balloon angioplasty, especiallpatients with ischemic diabetic foot,
is an urgent problem of modern interventional styrgehe purpose of the study was to provide a nalggical justification for the
use of stepwise dosed balloon angioplasty usirigdrad of different diameters and lengths compasesfandard methods in patients
with ischemic form of diabetic foot syndrome. Arpexmental study was performed on 20 lower limlzd there amputated at the
hip level for foot gangrene in patients with isclefiorm of diabetic foot syndrome. The first groiqeluded 5 (25.0%) lower
extremities, in which immediately after the surgesctions of the tibial arteries with stenosimofe than 75% were sampled. Group
Ilincluded 5 (25.0%) amputated lower extremitigbich immediately after the surgery were perforrmdygbical balloon angioplasty.
Group Il included 10 (50%) amputated lower extrési in which the method of stepwise dosed ballmogioplasty was tested.
According to the results of experimental studiesias found that mainly when performing staged d@swioplasty according to the
proposed method, the inner elastic membrane ddirtieey was clearly pronounced, had insignificasgarof fragmentation. At the
same time, the outer elastic membrane was quité prehounced throughout the whole length, had mgant areas of
fragmentation and they were much less in numberiththose cases when angioplasty was performextding to standard methods.
Moreover, in the outer membrane, where vasa vasanghvascular nerves were located, they remaimeolsaunchanged. Reducing
the number and sizes of arterial membranes’ dissectheir fragmentation when performing stagededdzalloon angioplasty by the
proposed method using balloons of different diamset@d lengths permits to recommend it in pradticeeduce the incidence of
thrombotic complications in the early postoperapeeod.

Key words: arteries, atherosclerosis, arterial occlusiorhetias mellitus, diabetic foot, balloon angioplasty.

The work is a fragment of the research project “Blepment of modern scientifically based princigéstratification,
monitoring and prognostication of surgical diseasesl injuries course”, state registration No.012@1176.

Over the past 10-15 years, the incidence of diabatdlitus (DM) in Ukraine has almost doubled
to more than 1.5 million people. The syndrome abétic foot (DFS) occurs in every fourth patiend an
ends in almost half with high amputation of ondoth lower extremities [3]. Two thirds of patiemtie
from gangrene of the lower extremities, and itseli@@ment in patients with diabetes is observed many
fold more frequently than in the general populatién 7].

The main reason for the development of the lowdeexities gangrene in diabetes mellitus is an
impairment of their blood supply [11, 12]. The mamethod of restoring blood flow in this disease is
surgical revascularization, but this method candes to a limited extent in patients with virtually distal
blood flow and with the presence of severe comdtibgl In addition, there is currently no reliable
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assessment criterion that permits to select patfensurgical revascularization [1]. The situatisfurther
complicated by the fact that against the backgrafmtiabetes mellitus, the infragenicular artegesmost
often affected [3, 7, 12].

At the same time, the problems of complicationgraéindovascular intervention for chronic
ischemia of the lower extremities and technicdialifties during their implementation are insuféotly
studied and clarified in the domestic and worlerhiture [5]. There is almost no literature on motpyical
changes that occur in atherosclerotic artery waling) balloon angioplasty in patients with diabetes
mellitus. Depending on these data, it is possibleredict the development of some complications tha
occur in the early postoperative period after emdoular interventions [10]. Therefore, experimestiadly
of local changes that occur in peripheral arteti@sng balloon angioplasty, particularly in patiemtith
ischemic form of DFS, is an urgent problem of modeterventional surgery, [9].

The purposeof the study was to provide a morphological jusstion for the use of stepwise
dosed balloon angioplasty using balloons of difiérdiameters and lengths compared to the standard
method in patients with ischemic form of diabetiotf syndrome.

Materials and methods.The study was performed on 20 lower limbs that veenputated at the
level of the thigh for foot gangrene in patientshwischemic DFS. This experimental study was apgdov
by the Commission on Ethics and Bioethics of thedifian Medical Stomatological Academy at the
Ministry of Health of Ukraine.

Amputated limbs for the experiment were dividediBtgroups. Group 1 consisted of 5 lower
extremities, in which immediately after the operatisections of the infragenicular arteries wekenaat
the site of stenosis (75% or more). Group 2 alstugted 5 lower extremities, on which immediatelieaf
the operation an experimental typical one-stage@otional angioplasty under pressure from 8 totg? a
was performed with antegrade (through the femataly) insertion of a Pacific Plus OTW balloon into
the posterior or anterior infragenicular arteri®soup 3 included 10 (50%) amputated lower extrersjti
on which we tested our proposed method of stepsiased balloon angioplasty.

The method of stepwise dosed balloon angioplastyih the fact that in the lumen of one of the
infragenicular arteries a conductor was insertddrtobthe affected area, through which a balloohetatr
for angioplasty was inserted and there was a gtadaaease in pressure with exposure for 5 minates
3/4 of the nominal pressur with gradual pressucesiase by 1 atm for 1 minute, and exposure fortutas
when reaching the required diameter of the ballcatheter. This study was performed on areas of the
posterior or anterior great infragenicular artetiggsto 10 cm long, with balloons correspondinghe t
diameter of the selected vessel and ranging fram 25 mm and the length of 2 to 4 cm. Raising the
pressure in the balloon causes the gradual infRiemcthe arterial wall, reduces its trauma andshap
preserve the integrity of the arterial intima (penied under the control of arteriography).

General histological study methods were applied.

Results of the study and their discussionMorphological changes in the walls of the
infragenicular arteries of group 1 in atheroscler@gere evidence of its initial stages. In the sresctions
of the vessels, the intima at the site of atheawstic plague had the form of an intermittent Iginlue to
the partial destruction of endothelial cells. Undged endothelial cells had unevenly spaced hypamahr
nuclei that protrude into the vascular lumen. Ttaiswvere segmentally thickened with the formaitidn
plagues, which were based on actively proliferafifigoblasts and cells of smooth myocytes of the
subendothelial layer. The nuclei of the lattetiage places were arranged in several layers, poicoder
to the inner surface of the vessel. The fibrouscstires of the plaque in places had a loose appesra
which was an evidence of mucoid edema. The midémbrane of the arteries under the plaque was thin.
The outer elastic membrane was without visible gean The loose fibrous connective tissue of the
adventitia contained unevenly full-blooded bloodsads located in small groups.

Assessing the results of histological examinatibthe infragenicular arteries of group 2 (after
angioplasty according to the standard method, iichwthe selected diameter cylinders were instdled
the site of atherosclerotic lesions of the vessti thhe simultaneous achievement of the requirdiddra
diameter) showed that the inner elastic membrarseloasened and exfoliated. In some areas, exftiati
of the intima and inner elastic membrane with atayf smooth myocytes of the middle membrane was
observed in the places of ballooning (fig. 1A).

In the media membrane, on the border with adveantiinall hemorrhages were detected in the
intercellular space. The outer elastic membranensaslearly visualized, but areas of collagen aladtic
fibers fragmentation were also observed in it (1iB).

The outer membrane of the artery was representdddsg fibrous connective tissue, in which
perivascular cell infiltration was determined.
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Fig. 1. The wall of the anterior great infragenadrtery after balloon angioplasty by standarchods: A - exfoliation of the intima with
a layer of smooth myocytes of the media; B - adtiahexfoliation with hemorrhage. Hematoxylin aadsin staining. Magnification: Oc: 10;
Ob.10

)

In group 3, histological examination of the anteififragenicular artery wall, when performing
balloon angioplasty by our proposed stepwise, dpsiethod, showed that the inner membrane consisted
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Fig. 2. The wall of the anterior infrageniculareayt during balloon angioplasty by stepwise, dosgtdewement of nominal pressure in
the balloon: A - preservation of intima, media addentitia; B - slight stratification in the mediad outer membranes. Hematoxylin and eosin
staining. Magnification: Oc: 10; Ob.10.

Endothelial cells were stretched along the vediselsubendothelial layer consisted of thin elastic
and collagen fibers, which were also located atbegsessel. Single smooth myocytes and low speeidli
connective tissue cells were located between thexdi The inner elastic membrane was clearly define
had insignificant areas of fragmentation, almosbatinuous contour. In the specimens there weglesin
areas of intima and internal elastic membrane @&tfoh (fig. 2B).

The media membrane consisted of smooth myocytéseba which there were single collagen
and elastic fibers, making a framework for therg.(8A, B).

Comparing the architectonics of the media membtarggoup 2 (balloon angioplasty, which was
performed according to the standard method), it fwasd that the stepwise, dosed method of balloon
angioplasty showed a lower frequency of theseiitaions and their insignificant size.

The outer elastic membrane was quite well pronaditiceoughout, but had insignificant areas of
fragmentation and at the same time, they were hesserous than in cases where angioplasty was
performed according to standard methods.

The outer membrane was represented by loose filmanrsective tissue in which the vasa vasorum
and the nerves of the vessels were localized, whithained almost unchanged in the analysis of
histological specimens.

Due to the rapid development of endovascular syrgfenas become possible to use endovascular
revascularization methods for distal lesions. Téuigely applies to balloon angioplasty and stentihthe
infragenicular arteries. Recently, the use of lmadlangioplasty is proposed to be considered ireptsi
with critical lower extremity ischemia as a firgté intervention [12].

Prospects for the use of balloon angioplasty weterdchined by the following factors: achieving
adequate results, reducing the number of comptieatithe possibility of repeated interventions, low
mortality. All this opened up great opportunitiaghe application of this method in the treatmdmritical
ischemia of the lower extremities. Endovasculaatirent methods had a relatively low risk of
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complications with a high level of success [12¢rdfore some researchers predict the technicaésaadf
endovascular treatment in impaired patency ofdket extremities arteries at 91% [4].

Therefore, according to experimental research stological study of changes that occured in the
atherosclerotic wall of the infragenicular artersesd during balloon dilatation in various wayswis
established that mainly when performing stepwissedaangioplasty according to the proposed method,
the internal elastic artery membrane was suffitygoronounced, had insignificant fragmentationgwen
almost continuous contour. At the same time, thieroalastic membrane was quite well pronounced
throughout, had insignificant areas of fragmentatiad they were much smaller than in those cases wh
angioplasty was performed according to standartioast Moreover, the outer membrane was represented
by loose fibrous connective tissue, where thereewasa vasorum and vascular nerves, which remained
almost unchanged. The obtained data do not contrdmtise previously published [2].

Reducing the number and size of arterial membraxésliations, their fragmentation when
performing stepwise dosed balloon angioplasty abogrto the proposed method using balloons of
different diameters and lengths, permits to recomimiés use in practice to reduce the incidence of
thrombotic complications in the early postoperapegiod.
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MOP®OJIOTTYHE OGIPYHTYBAHHS MOP®OJOI'NMYECKOE OBOCHOBAHHUE
3ACTOCYBAHHS MOETAITHOI JO30BAHOI MNPUMEHEHMSI TO3TAITHOMN JO3UPOBAHHOM
BAJIOHHOI AHT'TOIIVIACTHUKHU Y IIOPIBHSAHHI BAJIOHHOM AHTUOILIACTUKU B CPABHEHUU

3 CTAHJIAPTHOIO METOJMKOIO ¥ XBOPUX CO CTAHIAPHOM METOJIUKOM ¥ BOJIbHBIX

3 IIIEMIYHOIO ®OPMOIO CHHAPOMY C AIIEMUYECKOM ®OPMOI CUHAPOMA

JIABETUYHOI CTOIN JAABETUYECKOM CTOIIbI
Iy3upbos I'.C., JIsaxoBcbkuii B.1., lenitbko B.I., Ily3bipes I'.C., JIsaxoBckuii B.U., lllenutsko B.U.,
Cunopenko A.B. Cupopenko A.B.
B ocraHHI AeCATWIITTSA 3HaYHE MiCILlE€ y BiTHOBJIECHHI B mocnemnme necATuneTHs 3HAUMTETIFHOE MECTO B

KpOoBO3a0e3reyeHHs BiJirparoTh CHIOBACKYJSIPHI METOIM  BOCCTAHOBJCHHHM KPOBOCHAO)KEHHME HIPAIOT dHAOBACKYJISIPHBIC
xipypriuHoro yikyBaHHs. OJHaK, 3a/IUIIAIOTECS HEAOCTATHBO ~ METOIBI  XHpyprudeckoro JedeHms. OnHAaKo,  OCTaroTCs
BUBYCHMMHM IUTAHHS YCKJIAJHCHb, SKi BHHUKAIOTH IICJISI HEJOCTATOYHO H3YYCHHBIMH BOIPOCHI OCJIOXHEHHH, KOTOpPBIC
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MPOBEJCHHS TAaKMX BTPy4YaHb, NIPUYMHH iX BUHUKHEHHS, SKi
MopdosoriyHi 3MiHM BiZOYyBalOThCS Y aTePOCKICPOTHIHO
3MiHEHIH CTiHII apTepii mpu ix mposemeHi. Mertoro
JociikeHHss Oyno gatu  MopdoJoriuHe OOIPYHTYBaHHS
3aCTOCYBaHHSI TIOCTAITHOT I030BaHOT OAIIOHHOT aHT10TIACTUKH
3 BUKOPUCTaHHSM OaJOHIB PI3HOTO IiaMeTpy i AOBXHUHH Yy
MOPIBHSIHHI 3 CTaHAAPTHOIO METOJMKOI0 Y XBOPHX 3
imemMiqHo0 (HOPMOIO CHHAPOMY iaGeTHYHOI CTOMH. 3TiTHO
OTPUMaHHUX PE3YJbTATIB EKCIIEPUMEHTAIbHHUX JOCIIDKEHb
BCTaHOBJICHO, 110 B OCHOBHOMY IIPM BHKOHAHHI IOETarmHOl
JI030BAaHOI AHTIOIIACTMKU 3a 3alpONOHOBAHUM CIIOCOOOM
BHYTPIIIHS €JIACTUYHA MEPETHHKA apTepil YiTKO BHpaKeHa,
Mae He 3Ha4Hi QUsHKA pparmenTanii. [Ipu npoMy, 30BHIIIHS
eJIaCTHYHA [IEPETHHKA BUPaXKeHa IOCTaTHBO J0Ope Ha BCbOMY
MpoTsI3i, Ma€ He 3HAYHI AUISHKH (parMeHTamii 1 ix Oymo
3HAYHO MEHILIE YMM Y THX BHUIAJKaX KOJIHM BHUKOHYBAJIaCh
AHTIOIUIACTHKA 33 CTaHAApTHOI Meroxukoro. [Ipuuomy, y
30BHIIIHIM OOOJIOHII, A€ 3HAXOAWINCS CYIOWHU CYIWH Ta
HEpBH Cy/IMH, BOHHU 30eperiucs Maike 6e3 3MiH. 3MEHIICHHS
KIUJIBKOCTI 1 BEJIMYMHHU pO3LIapyBaHb OOOJIOHOK aprepii, ix
(parmMeHTaLii Py BUKOHAHHI TIOETATHOT J030BaHOI OAJIOHHOT
aHTIOIUIACTHKM 32  3alpPOIIOHOBaHMM  crocoboM 3
BUKOPHUCTAHHSIM OQJIOHIB pIi3HOTO JiaMeTpy 1 JOBXHHH
JO3BOJISIE PEKOMEHIYBAaTH il BUKOPUCTAHHA y MpPaKTHYHIH
JiSIBHOCTI  JUIi  3MEHIUGHHA  YacTOTH  BHHUKHEHHS
TPOMTHYHUX YCKJIAJAHEHb Yy PaHHBOMY IIiCILIONEpaiiHoMy
nepioni.
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BO3HHUKAIOT 110CJIE IPOBEICHMUS TAKUX BMEILATENBCTB, IPHYMHBI NX
BO3HHUKHOBEHMS,  Kakue  Mopdonormdeckue  M3MEHEHHs
MIPOHCXOJIAT B aTEPOCKIEPOTHYECKN N3MEHEHHOH CTEHKE apTepin
npu ux npoBefeHuu. Llenbro uccnenoBaHus ObLIO U3y4UTh B
9KCIIEpUMEHTe  MOP(OJIOTHYECKHE  W3MEHEHHs,  KOTOpbIe
MPOHMCXOJAT B CTEHKE OEpIOBBIX apTepuii IpU INPOBEACHUN
OaJUIOHHOM aHTHOIUIACTHKH Y OOJNBHBIX C HIIEeMUYeCcKoi (opmoit
cuHIpoMa auabermueckoil crombl. COITIaCHO — IOJy4YEHHBIM
pe3ynbTaTaM 3KCHEPUMEHTATbHBIX HCCICAOBAHUI YCTaHOBIICHO,
YTO B OCHOBHOM IIPH BBITIOJHEHHWH TO3TAIHOW IO3MPOBAaHHON
AQHTUOIUIACTUKH 10  TIPEUIOKEHHOMY CIIOCOOY BHYTPEHHSIS
SMIACTHYHAS TIEPETIOHKA apTepHH UYETKO BBIPAXKEHA, MMeEeT He
3HAUMTEJbHbIE Y4acTKM (parMeHTaumu. IIpm 5TOM, BHEIIHSA
9IIACTHYHAS! IIEPETIOHKA BBIPAYKEHA JOCTATOYHO XOPOLIO HAa BCEM
MIPOTSDKEHNH, UMEET He 3HAUUTEIbHbIE YJaCTKH (pparMeHTanuu u
HX KOJMYECTBO OBUIO 3HAYUTENBHO MEHBIIE YEM B TEX CIydYasx,
KOT'JIa BBITIOJHSIACH AQHTHOIUIACTHKA TI0 CTAHIAPTHOW METOJHKE.
[lpuueMm, Bo BHemIHeH O000JOYKE, TNE HAXOJWINCH COCYHBI
COCYZIOB M HEpPBBI COCYZOB, OHM COXPAaHIINCh IOuTH 0Oe3
W3MEHEHHIl. YMEHBIICHHE KOJIMYECTBA M BEJIMYMHBI PACCIIOCHUN
o0oslo4eK apTepud, HX (pparMeHTauMH TpPH BBHIIOJHCHUH
MO3TAITHOW  JTO3UPOBAaHHOH OAUIOHHOW AHTUOIUIACTUKM 10
NPEIVIOKEHHOMY ~ CIIOCOOYy € KCIIONB30BaHMEM — OaJUIOHOB
Pa3IIYHOTO JUaMeTpa M JUIMHBI TTO3BOJSIET PEKOMEHIOBAaTh €e
NPUMEHATh B TPAKTHIECKOH NEATETbHOCTH JUISl YMEHBIICHHS
4acTOThl ~ TPOMOOTHMYECKHMX  OCIOKHEHMH B paHHEM
TIOCIICONIEPAITOHHOM HEPHOJIE.
KnroueBble cioBa: nuabermueckas cToma, OaloOHHAs
AHTUOILIACTHKA
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NOVEL NON-INVASIVE SEVERITY MARKERS IN IDIOPATHIC P ULMONARY FIBROSIS
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Idiopathic pulmonary fibrosis is a severe, steafilygressive disease. Lack of specific signs aadegmce of individual
variations in the course of the disease indicagentted to find additional non-invasive markersdiagnosis, estimation of the
disease severity and monitoring of treatment dffeness. Therefore, this study aimed to determitigities of gelatinase A and
gelatinase B activities, as well as progelatinafip@:alin complex in patients with moderate andese IPF. It was found that
increased gelatinase A and gelatinase B activitieselated with the disease progression. Increastydties of progelatinase B
and its active form at different stages of the aégecan be used as markers of the severity ofttfwegi€ process, while gelatinase
A activity can indicate its stage. Changes in thegplatinase B/lipocalin complex activity refledinical signs and symptoms
during the idiopathic pulmonary fibrosis course anel associated with the severity of the disease.
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Idiopathic pulmonary fibrosis (IPF) is a severe aotentially fatal disease, which is defined by a
radiological and histopathological pattern of istiéial pneumonia. The triggering mechanisms o$ thi
disease remain unclear [12]. The diagnosis of #itased on a set of clinical signs, lung biopsg,datd
a typical high-resolution computed tomography pattgl1], provided that other diseases that cause
pulmonary fibrosis are excluded [13]. IPF predomiha affects elderly patients. Among the adult
population, IPF is usually diagnosed in patientieothan 55 years. The average survival rate iy&abs
and it directly depends on the patient's age atitive of diagnosis: in patients diagnosed betweeargl
69 years of age the survival was almost 8 yeargpaoed with 4.5 years in patients diagnosed at gige a
of 75-79 years and only 2.5 years in patients 8@eyears of age [10].

Clinical signs of IPF are not sufficiently specifiad coincide with those of other diseases of the
interstitial lung disease group [1]. Currently, thégh-resolution computed tomography has been
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