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Summary

Introduction. The use of endovascular methods of revascularization of the atherosclerotic stenotic-
occlusive process of the femoral-distal arterial bed leads in 1/4 of the primary surgical interventions
to the need for repeated surgical intervention, in 6-32 % of cases it is complicated by the development
of thrombosis of the reconstruction segment, restenosis of the surgical intervention segment [6, 7].
Aim.Themain goal of thestudy wastoimprove theresults of endovascularmethods of revascularization
of multi-level stenotic-occlusive femoral-distal arterial bed by performing rheological thrombus
extraction with the Angiojet system in postoperative thrombosis of the popliteal-tibial segment.
Materials and methods. 164 patients with multilevel stenotic-occlusive atherosclerotic lesions of
the femoral-distal arterial bed were under observation. Thrombosis of the popliteal segment was
diagnosed in 17 (73.9 %) cases in patients with endovascular angioplasty of one of the tibial arteries,
in 6 (26.1 %) cases with endovascular angioplasty of two arteries of the tibial segment. Surgical
treatment of thrombosis of the popliteal segment was performed by the method of minimally
invasive rheological thrombus extraction using the Angiojet device (Possies, USA).

Results. A patient with a multilevel stenotic-occlusive process of the femoral-distal arterial bed
at clinical stage 3 (according to WIFI classification) had a two-level endovascular angioplasty
of the infrainguinal arterial channel. Rheological thrombus extraction from the popliteal-tibial
segment using the Angiojet system was used in 14 (60.9 %) patients who underwent two-level
endovascular angioplasty of the femoral-distal arterial bed. Rheological thrombus extraction from
the popliteal-tibial segment with the Angiojet system was used in 9 (34.8 %) patients who underwent
revascularization of the infrainguinal arterial bed by the hybrid revascularization method.
Conclusions. 1. Endovascular methods of revascularization of multilevel stenotic-occlusive femoral-
distal arterial bed are complicated in 14.0 % of observations by the development of postoperative
thrombosis of the popliteal-tibial segment.

2. The effectiveness of the application of rheological thrombus extraction by the Angiojet system
of postoperative thrombosis from the popliteal-tibial segment after endovascular methods of
revascularization of multilevel stenotic-occlusive femoral-distal arterial bed is at the level of 82.6 %.
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INTRODUCTION

Atherosclerotic lesions of the arterial bed of the lower
extremities rank close behind coronary heart disease, being
second in the structure of cardiovascular diseases [1]. At the
same time, stenotic-occlusive lesions of the infrainguinal
arterial bed in 35-64.7 % of cases lead to the development of
ischemia, which threatens the amputation of the lower limbs
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[2, 3]. Treatment of patients with multilevel atherosclerotic
lesions of the arterial bed of the lower extremities remains
a rather complex and, in many cases, an unsolved problem
[4, 5]. The use of endovascular methods of revascularization
of the atherosclerotic stenotic-occlusive process of the
femoral-distal arterial bed leads in 1/4 of the primary
surgical interventions to the need for repeated surgical
intervention, in 6-32 % of cases it is complicated by the
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development of thrombosis of the reconstruction segment,
restenosis of the surgical intervention segment [6, 7].

AIM

Thus, the main goal of the study was to improve
the results of endovascular methods of revascularization
of multi-level stenotic-occlusive femoral-distal arterial
bed by performing rheological thrombus extraction with
the Angiojet system in postoperative thrombosis of the
popliteal-tibial segment.

MATERIALS AND METHODS

164 patients with multilevel stenotic-occlusive
atherosclerotic lesions of the femoral-distal arterial bed
were under observation. 73 of them underwent two-level
endovascular angioplasty of the infrainguinal arterial bed,
and 91 had hybrid revascularization of the femoral-distal
arterial bed. In the early postoperative period, 26 (15.9 %)
cases of thrombosis of the revascularization segment were
diagnosed. Of these, thrombosis of the popliteal segment
was detected in 23 (88.5 %) patients, thrombosis of the
femoral-popliteal segment —in 3 (11.5 %) cases.

Thrombosis of the femoral-popliteal segment
was established on the 3rd, 4th, and 9th days of the
postoperative period. Thrombosis of the femoral-popliteal
segment developed in one case after two-level endovascular
angioplasty of the infrainguinal arterial channel, in two
cases — after hybrid revascularization of the femoral-distal
arterial channel. In all observations of thrombosis of the
femoral-popliteal segment, the Ila stage of acute arterial
occlusion (AAO) was formed (according to Rutherford
classification). In the treatment of thrombosis of the
femoral-popliteal segment, an open method of elimination
of the thrombosed segment with the formation of an
autovenous femoral-popliteal shunt was used.

Postoperative thrombosis of the popliteal segment
was diagnosed in 23 patients: in 14 (60.9 %) of them —
after two-level endovascular angioplasty of the femoral-
distal artery, in 9 (39.1 %) — after hybrid methods of
revascularization. Postoperative thrombosis of the popliteal
segment was diagnosed on the first day of the postoperative
period in one (4.35 %) case, on the 3rd-5th day —in 11
(47.83 %) cases, on the 8th-11th day —in 7 (30.44 %) cases,
on the 14th-16th day —in 2 (8.70 %) cases. In 13 (56.5 %)
cases, Rutherford stage I of AAO was established, in 10
(43.5 %) — Rutherford stage I1a of AAO was diagnosed.

Thrombosis of the popliteal segment was diagnosed
in 17 (73.9 %) cases in patients with endovascular
angioplasty of one of the tibial arteries, in 6 (26.1 %)
cases with endovascular angioplasty of two arteries of the
tibial segment. In 9 (39.13 %) patients, the thrombotic
process developed after intraluminal angioplasty of the
tibial arteries, out of 14 (60.87 %) cases, in 11 cases — after
subintimal angioplasty and in 3 cases — after subintimal
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angioplasty with stenting. Surgical treatment of thrombosis
of the popliteal segment was performed by the method of
minimally invasive rheological thrombus extraction using
the Angiojet device (Possies, USA).

RESULTS

A patient with a multilevel stenotic-occlusive process
of the femoral-distal arterial bed at clinical stage 3 (according
to WIFI classification) had a two-level endovascular
angioplasty of the infrainguinal arterial channel. Thrombosis
of the femoral-popliteal segment was diagnosed on the 3™
day after the operation. During the primary operation at the
first stage of two-level endovascular angioplasty for multiple
lesions with a length > 15 cm of the femoral segment (Type
C according to TASK-2 (2014)), endovascular angioplasty
of the femoral segment was performed with an OPTA
PRO balloon-catheter (Cordis) using a self-expanding
Smart ControL stent (Cordis). For the elimination of
acute thrombosis of the femoral-popliteal segment in
Rutherford stage I1a of AAO, an open surgical intervention
was performed, during which femoral-popliteal autovenous
shunt was formed and thrombectomy with a Fogarty probe
from a single primary endovascularized tibial artery (PETA)
was performed. The postoperative period was uneventful.

After hybrid revascularization of the multi-level
stenotic-occlusive femoral-distal arterial bed, on the 4th
and 9th day after the operation, two patients (one with
clinical stage 2 and one with clinical stage 3 (according
to WIFI classification)) were diagnosed thrombosis of the
femoral-popliteal autovenous shunt. Surgical treatment
of acute thrombosis of the femoral-popliteal segment in
conditions of Rutherford stage I1a of AAO was carried out
by the open method. A thrombosed autovenous shunt was
removed. Repeated autovenous femoral-popliteal shunting
was performed with the formation of a distal anastomosis
at the level of the popliteal artery in an end-to-end
manner. At the same time, a revision and thrombectomy
with a Fogarty probe from the tibial arteries were carried
out. The postoperative period was uneventful.

Rheological thrombus extraction from the popliteal-
tibial segment using the Angiojet system was used in 14
(60.9 %) patients who underwent two-level endovascular
angioplasty of the femoral-distal arterial bed. When
performing rheological thrombus extraction, retrograde
transfemoral access was used. After puncture of the
common femoral artery, a 5F catheter was retrogradely
inserted through the introducer. The latter is brought to
the level of thrombotic occlusion under X-ray control.
After that, indirect thrombus extraction from the
popliteal-tibial segment was performed. In the cases in
which endovascular angioplasty of two tibial arteries was
initially performed, indirect thrombus extraction was
performed only from one of them.

Rheological thrombus extraction from the popliteal-
tibial segment with the Angiojet system was used in 9
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(34.8 %) patients who underwent revascularization of the
infrainguinal arterial bed by the hybrid revascularization
method. When performing rheological thrombus extraction,
retrograde transfemoral access was used in 2 cases. A 5SF
catheter was passed through the introducer, which, under
radiological control, is advanced through the distal femoral-
autovenous anastomosis of the femoral-popliteal autovenous
shunt into the lumen of the autovein and is then advanced
through the lumen of the distal anastomosis to thrombotic
occlusion. Indirect thrombus extraction is performed from
the popliteal-tibial segment, while thrombus extraction was
performed only from one of the tibial arteries.

When using transfemoral access in patients
with hybrid revascularization and using a catheter for
rheological thrombus extraction, difficulties arise in its
passage to the segment of thrombotic occlusion. In view
of the above, transautovenous access was used in 7 cases.
In the projection of the autovenous shunt on the thigh,
through the skin incision up to 4 cm, the autovein is fixed
with tourniquets. Then, the introducer is inserted, through
which a 5F catheter is passed. The latter is brought under
X-ray control to the segment of thrombotic occlusion. In
the future, indirect thrombus extraction is performed from
the popliteal-tibial segment with thrombus extraction from
only one of the tibial arteries.

Upon completion of the surgical manipulation, the
patients immediately received 5000 units of unfractionated
heparin (UFH) daily with continued administration at
a dose of 5000 units every 4-6 hours within 3-5 days.
From the 4th to the 6th day, low molecular weight heparin
(LMWH) (enoxiparin) was prescribed at a dose of 0.4 mg
twice a day for 5 to 7 days. At the same time, double
antiplatelet therapy was prescribed: aspirin 100 mg and
clopidogrel 75 mg twice a day for a month. The complex
of postoperative treatment included prostaglandins
(vasoprostan) for 7-10 days.

5 patients developed repeated thrombosis of the
popliteal segment 1-3 days after rheological thrombus
extraction. The prescribed complex of thrombolytic
therapy with the use of UFH in one case contributed to the
restoration of blood flow in the popliteal-tibial segment,
which made it possible to prescribe LMWH (enoxiparin)
at a dose of 0.4 mg twice a day for 5-7 days from the 5th
day. At the same time, double antiplatelet therapy was
prescribed: aspirin 100 mg and clopidogrel 75 mg twice
a day for a month and vasoprostan for 7-10 days.

In 4 other observations, intensive thrombolytic
therapy did not allow thrombus lysis to be achieved,
and when the manifestations of ischemia increased,
amputation of the lower limb was performed.

DISCUSSION

A number of researchers [8, 9] indicate that
endovascular angioplasty of the femoral-distal arterial
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bed is accompanied by a high level of postoperative
complications, among which thrombosis of the
endovascularized segment occurs most often [10]. In
the presented study, it was found that after endovascular
methods of revascularization of 164 patients with
multilevel stenotic-occlusive lesions of the femoral-
distal arterial bed in the early postoperative period, in 26
(15.9 %) observations, thrombosis of the revascularization
segment developed, of which thrombosis of the popliteal-
tibial segment —in 23 (88.5 %) cases, thrombosis of the
femoral-popliteal segment —in 3 (11.5 %) cases. Similar
results of thrombosis of the popliteal-tibial segment are
confirmed by the opinion [11] about the significant risk
of postoperative thrombosis of the tibial segment after
revascularization of the arterial bed by any method.
The study found that in 17 (73.9 %) cases, thrombosis
of the popliteal segment was diagnosed in patients with
endovascular angioplasty of one of the tibial arteries,
in 6 (26.1 %) cases — with endovascular angioplasty
of two arteries of the tibial segment, in 9 (39.13 %) —
after intraluminal angioplasty of the tibial arteries, in 14
(60.87 %) — after subintimal angioplasty.

A number of studies [12, 13, 14] indicate the
percentage of formation of postoperative thrombosis
of the revascularization segment, but none of them
indicates, except for thrombectomy with a Fogarty
probe, amputation of the lower limb, methods of its
surgical treatment. The paper presents the effectiveness of
surgical treatment by the method of rheological thrombus
extraction from the popliteal-tibial segment using the
Angiojet system. Rheological thrombus extraction from
the popliteal segment was performed in 14 (60.9 %)
patients after two-level endovascular angioplasty of the
femoral-distal arterial bed, in 9 (34.8 %) patients after
hybrid revascularization of the infrainguinal arterial bed.
5 patients developed repeated thrombosis of the popliteal
segment 1-3 days after rheological thrombus extraction.
In one case, the appointment of thrombolytic therapy
contributed to the restoration of blood flow in the popliteal
segment. In 4 others, intensive thrombolytic therapy did
not allow thrombus lysis to be achieved, and when the
manifestations of ischemia increased, amputation of the
lower limb was performed.

CONCLUSIONS

1. Endovascular methods of revascularization of
multilevel stenotic-occlusive femoral-distal arterial bed are
complicated in 14.0 % of observations by the development
of postoperative thrombosis of the popliteal-tibial segment.

2. The effectiveness of the application of rheological
thrombus extraction by the Angiojet system of postoperative
thrombosis from the popliteal-tibial segment after
endovascular methods of revascularization of multilevel
stenotic-occlusive femoral-distal arterial bed is at the level
of 82.6 %.

59



AOCAIAKEHH?I

Prospects for further research. Future research will
be aimed at finding ways to prevent the development of
thrombosis of the reconstruction segment during open
or endovascular interventions in patients with peripheral
artery disease.
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Pestome

PEOJIOrIYHA EKCTPAKLII TPOMBY NPU NICNASOMNEPALIAHOMY TPOMBO3I NIAKONIHHO-FOMUIKOBOI0
CErMEHTA NMICNS EHAOBACKYJISPHUX METOAIB PEBACKY/IAPU3ALLI
Irop K. Benrep', Ceatocnas 9. Kocrie', Cepriit M. [lineHko?, Hagis |. Liionpuk’, QumuTpiii B. Xeanu6ora'

1 — TepHONiNbCHKWIA HALOHABbHMIA MEAUYHWIA YHIBEpCUTET iMeHi |. §1. FopbayeBcbkoro, M. TepHonink, YkpaiHa
2 — KniHiyna nikapHs «®eodatis» [lepxaBHOro ynpasniHHS cripasamm, M. Kuis, YkpaiHa

BecTyn. 3acTrocyBaHHsS €HAOBACKYASIDHMX METOAIB peBacKyAspu3allil aTepOCKA€pPOTUYHOIO CTeHOTUYHO-
OKAIO31/fHOTO IIPOIIeCY CTETHO-AMCTAaABHOTO apTepiaAbHOIO PyCAa IIPU3BOAUTD B 1/4 IIepBMHHMX OllepaTUBHIX
BTPYy4aHb AO HEOOXiAHOCTi IIOBTOPHOTO OIIEpaTMBHOIO BTPYYaHHs, B 6-32 % BUIIAAKIB YCKAAAHIOETHCST PO3BUT-
KOM TPOMbO03y cerMeHTa PeKOHCTPYKIIil, peCTEHO30M CerMeHTa OIlepaTHBHOIO BTpydaHHs [6, 7].

MeTa. OCHOBHOIO METOIO AOCAIAXKEHHS Oy AO IIOKPAIIIEHHS PE3YABTATiB €HAOBACKYASIPHIX METOAIB PEBACKYASI-
pusallii 6araTopiBHEBOTO CTEHOTMYHO-OKAIO31/HOTO CTETHO-AMCTAABHOIO apTepPiaAbHOIO PyCAa IIASIXOM IIPO-
BeAEHHsI PEOAOTIUHOI eKCTpakilii TpoMbOy cucTeMoro Angiojet pu micaAsioneparniifHOMy TpoM603i i AKOAITHHO-
TOMiAKOBOTO CerMeHTa.

Marepiaan Ta MeToau. ITia crioctepexkeHHsM ItepebyBarn 164 xBopux 3 baraTOpiBHEBMMU CTEHOTMYHO-
OKAIO3IVIHUMM aT€POCKAEPOTUYHUMIY YPaXkKeHHSIMYU CTErHO-AMCTAABHOIO apTepiaAbHOro pycaa. Tpom6o3
MIAKOAIHHOTO cerMeHTa AiarHocToBaHO y 17 (73,9 %) marieHTiB 3 €eHAOBACKYASIPHOIO aHTiOIIAACTMKOIO OAHIET
3 BeAMIKOTOMIAKOBMX apTepiit, y 6 (26,1 %) BUITaaKax 3 eHAOBACKYASPHOIO aHTiOIIAACTUKOIO ABOX apTepiii Be-
AMKOTOMIAKOBOTO ceTMeHTa. XipypriuHe AiKyBaHHS TpOMOO3y IIAKOAIHHOTO ceTMeHTa IIPOBOAVIAYL METOAOM
MaAOiHBa3MBHOI peOAOTiYHOI eKCTpaKIlii TpoM6by Ha amapaTi Angiojet (Possies, CIIIA).

PesyabTaTn. XBopoMy 3 6araTopiBHEBUM CTEHOTMYHO-OKAIO3I/THMM IIPOIIECOM CTETHO-AVMICTAABHOTO apTepi-
aABHOTO pycaa 3 KAiHIUHOI cTaail (3a kaacuikariero WIFI) BukoHaHa ABOpiBHEBa €eHAOBACKYASIPHA aHTiOIIAAC-
TKa iHdpaiarsiHaspHOTrO apTepiaabHOTO pycaa. Y 14 (60,9 %) mamieHTiB, KM BUKOHAHO ABOPiBHEBY €HAOBA-
CKYASIPHY aHTiOIIAACTUKY CTErHO-AVICTAABHOTO apTepiaAbHOTO PYCAa, 3aCTOCOBYBAAU PEOAOTIYHY €KCTPaKIIilo
TpOMOY 3 IIAKOATHHO-TIOiIaABHOTO cerMeHTa 3a AOIIOMOrolo crcTemu Angiojet. Y 9 (34,8 %) marieHTiB, sSKuM
IIPOBOAMAY PeBaCKyAsIpM3aliiio iH@paiHrBiHAABHOTO apTepiaABHOTO pyCAa METOAOM TiOPMAHOI peBacKyAs-
pu3allii, 3aCTOCOBYBaAM PEOAOTiUHYy eKCTpaKIlilo TpoMOy 3 IAKOAIHHO-TOMiAKOBOIO CerMeHTa CHMCTeMOIO
Angiojet.

BucHoBku. 1. EEAOBacKyASIpHI MeTOAM peBacKyAspM3allii 6araTopiBHEBOrO CTEHOTUYHO-OKAIO31/HOTO CTETHO-
AVICTAABHOTO apTepiaAbHOTO pycaa yckaaAHeHi B 14,0 % criocTrepeskeHb PO3BUTKOM IIiCASIONIEPAIlilfHOIO TPOM-
603y I AKOAIHHO-TOMIAKOBOTO CerMeHTa.

2. EcexTUBHICTD 3aCTOCYBaHHS PEOAOTiYHOI eKCTpaKIlii TpoMby cucTeMoro Angiojet micAsionepariifHOro TpoM-
603y 3 MAKOATHHO-TOMiAKOBOTO CerMeHTa ITiCAsI eHAOBACKYASIPHMX METOAIB peBacKyAspuU3allii 6araTopisHeBo-
IO CTEHOTUYHO-OKAIO3i/fHOTO CTETHO-AVICTAABHOTO apTepPiaAbHOTO PYyCAa 3HAXOAUTHCS Ha PiBHI 82,6 %.
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