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Ilenys. IlpoBecTr aHANIM3 HEMOCPEICTBEHHBIX U OTAAJIEHHBIX PE3YJIbTATOB UCIOJIb30BaHUS CUH-
TETUYECKOr0 MpoTe3a MpH OeIpEeHHO-TUCTANBLHO-TIOAKOIEHHOM M OEpLOBOM IIYHTHUPOBAHUU Yy
OOJIBHBIX C KPUTUICCKOW UIIEMHUEH HUKHUX KOHCUHOCTEH.

Mamepuansl u memoowt. B ynusepcuterckoit xupyprudeckoit knunuke Ha 6aze 'bBY I'Kb nm.
J. /1. IlnerneBa r. MockBbl B nnepuoa 2009-2017 rr. onepupoBans! nauueHTs! (N=109) B ctaguu
KPUTHYECKOW MIIEMUN XPOHUYECKON apTEePUAIIBHOM HEJOCTATOYHOCTH HIKHUX KOHEUHOCTEN. MM
BBHITIOJHSUTHCH O€IPEeHHO-AUCTaIbHO-TIOIKOJICHHOE WU OeApEeHHO-0eplloBOE HIYHTUPOBAHUE C
MIPUMEHEHUEM CHHTETUUYECKOT0 dKCIUIanTara u3 nonurerpadrostwiera ([ITDI). V 33 nauneHTos
(30,3%) ObLTO BHIMOTHEHO IIYHTHPOBAHUE CHHTETHUECKUM MpOTe30M, B 76 ciydasx (69,7%) uc-
[10JIb30BaJIaCh KOMOMHAIUS SKCIIJIaHTaTa ¢ Y4acTKOM ayTOBEHBI, B T.4. y 44 ciyuasx (40,4%) cun-
TEeTUYECKHil nporte3 + ayroBeHa, B 32 (29,3%) ¢ nmiuacTukoil TUCTaJIbHOTO aHACTOMO3a 110 TUITY 3a-
atel uiu MamwkeTsl. Y 14 (12,8%) manueHToB o0enx Ipymn BMENIaTeIbCTBO JOMOMHIIACH HH-
TpaoTIepaIIMOHHON OaTOHHOW aHTUOIJIACTUKON apTepuil rojienu. OTnaneHHbIE Pe3yJIbTaThl Olle-
HEHBI B CPOKH 70 5 jieT nociie onepanuu. [lpu noacuere pe3yabTaToB UCIOJIB30BAJICS aHAIN3 BbI-
xuBaemoctu Kamnnana-Meliepa.

Pezynomameur. KymynatuBHas S-1€THSSI IPOXOJUMOCTh CHHTETHYECKOIO MPOTE3a COCTaBUIIA
42,9%. OnHako, UCIOIB30BaHKUE MIPOTE3a B KOMOMHALIMYU C Y4aCTKOM ayTOBEHBI B BUJIe KOMOMHHU-
POBAHHOIO LIYHTA WM IUIACTUKU JUCTAIBHOTO aHACTOMO3a MO3BOJIMIIO 3HAYUTENIBHO YIYUIIUTh
KaK KyMYJISTUBHYIO POX0oaAUMOCTb (54,5%), Tak U coxpaHeHue KoHeuHocTH (83,6%).

Bo1600b1. 11onyueHHbIE pe3ynbTaThl MO3BOJIIOT PEKOMEHI0BATh IIPU OTCYTCTBUH IOJHOLIEH-
HOM ayTOBEHBI UCIIOJIb30BAHNE CUHTETHUECKOT0 IIPOTE3a B KOMOMHAIIMY C ayTOBEHO3HOM IJIaCTH-
KOM JUCTAJIbHOTO aHacToMo3a, JIN00 KOMOMHAIUIO MPOTe3a ¢ HEOOJBIINM YyYaCTKOM ayTOBEHBI.
Jlnst ymydIiieHus OTJalIeHHBIX pe3yJIbTaTOB HEOOXO0IUMO peryJisipHOe HaOII0ICHHE 3a TAKMMU LTy H-
TaMU B OTJJAJICHHOM ME€pUO/Ie U CBOEBPEMEHHOE BHITIOJHEHNE TOBTOPHBIX BMEIIATEIbCTB.

Knwuesvie cnosa: xponuueckas apmepuanvhas HeOOCMAMOYHOCMb, NePeMeCarouascs
Xpomoma; Kpumudeckas uwiemuss, eubpuonas onepayus, zaniama Jlunmona; saniama Hesuna,
mandxcema Munnepa; KoMOUHUPOBAHHBIU ULYHM.
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IN CRITICAL LIMB ISCHEMIA

A.V. Matyushkin2, A.4. Lobachev®

N.I. Pirogov Russian National Research Medical University, Moscow, Russia (1)
D.D. Pletnev City Clinical Hospital, Moscow, Russia (2)
Bakhrushin brothers City Clinical Hospital, Moscow, Russia (3)

Aim. Analysis of immediate and long-term results of using a synthetic prosthesis for femoral-
distal-popliteal and tibial bypass grafting in patients with critical lower limb ischemia.

Materials and Methods. Patients with symptoms of chronic arterial ischemia of the lower ex-
tremities in the stage of critical ischemia (n = 109) were operated at the university surgical clinic
on the base of D.D. Pletnev City Clinical Hospital, Moscow, in the period from 2009 to 2017. All
the patients underwent the operation of femoral-distal popliteal or femoral-tibial bypass grafting
using a synthetic explant (PTFE). Shunting with a synthetic prosthesis was performed in 33 (30.3%)
patients, and in 76 (69.7%) cases a combination of an explant with a section of autovein was used
in the form of a combined shunt in 44 patients (40.4%) (synthetic prosthesis + autovein) or a patch-
or cuff plasty of distal anastomosis in 32 patients (29.3%). In 14 (12.8%) patients of both groups,
the intervention was supplemented by intraoperative balloon angioplasty of the lower leg arteries.
Long-term results were evaluated within the period up to 5 years after surgery. Kaplan-Meyer sur-
vival analysis was used for the calculation of results.

Results. The cumulative 5-year patency of the synthetic prosthesis was 42.9%. However, use
of the prosthesis in combination with the autovein section in the form of a combined shunt or plastic
surgery of the distal anastomosis significantly improved the values of cumulative patency (54.5%)
and limb retention (83.6%).

Conclusions. The results obtained make it possible to recommend the use of a synthetic pros-
thesis in combination with an autovenous plastic surgery of a distal anastomosis or by combining a
prosthesis with a small section of an autovein in the absence of a complete autovein. Regular mon-
itoring of such shunts in the long-term period and timely follow-up interventions are necessary for
improving long-term results.

Keywords: chronic arterial insufficiency; intermittent claudication; critical ischemia; hybrid
surgery; Linton patch; Nevil patch; Miller cuff; combined shunt.

Obliterating atherosclerosis with oc- treatment methods, especially for femoral-
clusal-stenotic lesion of the arteries of the popliteal and tibial lesions [2].
infrainguinal segment is a common cause of However, the problem of critical lower
limb amputation [1]. Modern vascular surgery, limb ischemia remains important and requires
including surgery of peripheral arteries, was a search for methods aimed at the possibility
enriched in recent decades with fundamentally of direct revascularization of the shin arteries.
new diagnostic and therapeutic methods, According to TASCII, type C and D infrain-
which has led to a serious reduction of disa- guinal lesions (extended — more than 15 cm —
bility and mortality. The most significant of stenoses or occlusions of the superficial
the new range of methods are endovascular femoral artery with involvement of the pop-
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liteal artery with significant damage to the shin
arteries) most often lead to critical ischemia.
Here, it is possible to use endovascular treat-
ment methods, but preference is given to
«openy surgery. Most often, in treatment of
such patients with critical ischemia, femoral-
distal popliteal or femoral-tibial bypass graf-
ting is performed.

Autovein is superior to any material in
terms of the duration of transplant functioning
[3]. However, a common situation is absence
of the autovein in result of repeated reconstruc-
tions, varicose dilatation, use of the vein for
coronary artery bypass grafting (CABG), etc.
A forced use of a synthetic prosthesis in such
cases leads to long-term results comparable to
use of the autovein only in case of application
of a distal anastomosis above the knee-joint
cleft [4]. The use of a synthetic prosthesis for
femoral-popliteal bypass surgery includes the
risks of a significant impairment of the results
of interventions both in terms of prosthetic
patency and limb salvage [5].

Search for methods of improvement
of the results of using synthetic prosthesis in
patients with critical ischemia with the absence
of the adequate autovein (use of the autovein
for CABG, in lower extremity varicose vein
disease or in repeated reconstructions),
remains one of the main unsolved tasks in
peripheral vascular surgery.

Recently in our clinics a relatively new
method has been introduced — hybrid surgery.
A hybrid operation is a reconstructive arterial
operation that is performed in the endovascular
stage in a «hybrid» operation room. This
method of treatment is effective in multi-level
lesion, when to provide adequate function of
the bypass a single-step correction of the
inflow or outflow pathways is required. In
some cases, within the given study we per-
formed femoral-distal-popliteal or femoral-
tibial bypass with simultaneous angioplasty of
the arteries of tibial or iliac segments.

Thus, the aim of the given study was
evaluation of the results of the surgical treat-

ment of patients with atherosclerotic lesion of
the femoral-popliteal and tibial segments in the
early and long-term postoperative period with
use of a synthetic prosthesis as a transplant.
Materials and Methods

In the university surgical clinics on the
base of D.D. Pletnev Moscow City Hospital in
the period 2009-2017, 109 patients with oblite-
rating atherosclerosis of the lower limbs in the
stage of critical ischemia were operated on. In
all patients, occlusion of the superficial femo-
ral artery was combined with lesion of the pop-
liteal artery, and in most cases with the arteries
of shin. In all cases the bypass material was
synthetic prostheses made of polytetrafluoro-
ethylene (PTFE). The main reasons for impos-
sibility to use autovein were: previous taking
of the vein for different arterial reconstructions
— 18 cases (16.5%), loose type of structure of
the great saphenous vein and its small diameter
(less than 3 mm) — 79 cases (72.5%) and past
phlebectomy — 12 cases (11.0%).

Patients were divided to two comparison
groups. The first group included 33 patients
(30.3%). They were performed femoral-distal-
popliteal bypass with use of a synthetic pros-
thesis. The second group included 76 patients
(69.7%), in whom synthetic prosthesis was
supplemented with plasty of the distal anasto-
mosis with the autovenous cuff or patch (Mil-
ler cuff, Linton patch, Neville patch) or with a
combination with a portion of autovein (the av-
erage length of the autovenous segment 7 cm)
in the distal part of the reconstruction.

Among the cases of use of plasty of the
distal anastomose the most common was re-
construction by Linton patch type. The method
has the following stages: at first longitudinal
arteriotomy of the popliteal artery of 4 cm
length is performed. Then a small portion (3-4
cm) of the autovein is taken. The vein is longi-
tudinally dissected and applied with the con-
tinuous suture as a patch into the artery after
which venotomy (patchtomy) is performed to
up to 2 cm length. Then distal anastomose is
formed with the prosthesis (Figure 1).
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Fig. 1. Stages of formation of distal anastomosis of Linton patch type:
A — plasty of the artery with autovenous insert; B — patchtomy;
C — anastomose between synthetic prosthesis and patch; D — completion of the anastomosis

The groups were comparable in the main
statistical parameters. The average age of
patients — 71£2 years, variations from 53 to 74
years. The leading comorbid disease was
diabetes mellitus — 50 cases (45.9%).

In both groups a traditional algorithm
for examination and medicinal treatment of
patients with obliterating atherosclerosis of
the lower limb arteries was used. The main
methods of instrumental examination were
ultrasound dopplerography (USDG) with
stepwise measurement of ankle-brachial index
(ABI), angiography.

In all patients included in this study, the
type of lesion was evaluated according to the
TASC classification [3]. So, in 79 individuals
(72.5%), type C lesion was registered ac-
cording to the TASCII classification, in 30
(27.5%) — type D in lesion to the femoral-
popliteal segment. There were no differences

in clinical and demographic parameters be-
tween groups with different types of lesions (C
and D).

In all the cases the peripheral resistance
score was evaluated that was proposed by
Rutherford in 1997. This permits to evaluate
the extent of occlusal-stenotic lesion of the
shin artery and its significance for bypass,
to calculate the peripheral resistance score
thus objectivizing this parameter. In the group
of patients with isolated use of synthetic
prosthesis, the following data were obtained:
1 point (the lowest) peripheral resistance was
recorded in 8 (24.2%) patients, 2-8 points —
in 21 (63.6%), 8-10 points — in 4 (12.1%). In
patients with different kinds of plasty of the
anastomose and with combined bypasses
(11 group) 1 point resistance was in 7 (9.2%)
patients, 2-8 points — in 59 (77.6%) patients,
8-10 points —in 10 (13.1%) patients.
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In some cases, 14 (12.8%), with a multi-
level lesion, especially when the peripheral re-
sistance in the shin arteries was > 8, we
performed hybrid interventions. An important
factor in the implementation of interventions
was the technical feasibility — the availability of
suitable conduits, balloon catheters, and a
hybrid operating room. A typical scenario of a
hybrid operation in our groups was as follows:
in the conditions of a hybrid operating room,
femoral-distal popliteal or femoral-tibial bypass
grafting with plastic surgery of a distal anasto-
mose or with use of the combined bypass tech-
nique is performed. Then, intraoperative angio-
graphy is performed and, in if it is necessary to
correct the distal vascular bed, introducer is
installed by puncture of the shunt or patch, and
angioplasty of the shin arteries is performed
with the functioning main bloodstream.

Results and Discussion

Only in 25 (75.7%) out of 33 patients of
the first group, reconstruction remained patent
within the first month. In 17 (51.5%) patients
the clinical status was +3, in 7 (21.2%) it was
+2, in 9 (27. 3%) it was +1. YV 45 (77.5%)
patients the reconstruction remained patent
in the early postoperative period.

In the period from 1 to 10 days, in 13
patients thrombosis of anastomose was diag-
nosed. In 7 patients the patency of anastomose
was restored by thrombectomy and repeated
reconstruction. In one case the cause of throm-
bosis was a twist of the shunt in the channel,
in the rest of the patients — a high peripheral
resistance (8-12 points by Rutherford). In 2
patients peripheral resistance was evaluated 8
points, in 8 patients — 10 points. Only in one of

7 patients with restored magistral blood flow,
a positive dynamics was preserved. In another
patient amputation of the limb at the level of
thigh was required.

The following postoperative complica-
tions were recorded: lymphorrhea in 6 (12.0%)
patients; superficial infection of the wound in
1 (2.0%) patient; hemorrhages from the
wound; diastasis of the wound in 8 (13.7%)
patients; superficial diastasis of the wound in
9 (5.2%) patients; deep wound diastasis in
1 (2.0%) patient.

Systemic disorders occurred in one
(2.0%) patient — acute myocardial infarction.
No lethal outcomes were recorded.

Results of the early postoperative period
in the second group were: within the first
month in 64 (84.2%) of 76 patients the shunt
remained passable. In 32 (50.0%) patients the
clinical status improved +3. In 25 (39.1%)
patients the clinical status was +2, and in 7
(10.9%) patients it was +1.

In 10 (13.1%) individuals in the period
from 1 to 6 days thrombosis of the shunt was
noted. All the patients underwent a repeated
operation with thrombectomy from the shunt,
or thrombectomy with repeated reconstruc-
tion. In six patients within 14 days rethrom-
bosis of the shunt occurred. The cause of
thrombosis was high peripheral resistance
(8-12 points on Rutherford scale). In all the
patients no amputation of the limb was
required. In the early postoperative period
the parameter of limb salvage was 100%.

Postoperative complications are pre-
sented in Table 1. There were no lethal
outcomes in the early postoperative period.

Table 1
Complications in Early Postoperative Period in Studied Groups
Complication First Group Second Group

n 33 76

Thrombosis of shunt, n (%) 13 (39.4%) 10 (13.2%)

Lymphorrhea, n (%) 6 (18.2%) 2 (2.6%)

Infection of wounds, n (%) 1 (3.0%) 2 (2.6%)

Hemorrhage from wounds, n (%) 8 (24.2%) 5 (6.6%)

Diastasis of wounds, n (%) 9 (27.3%) 10 (13.2%)

Myocardial infarction, n (%) 1 (3.0%) 0 (0%)

Exacerbation of chronic bronchitis, n (%) 0 (0%) 1 (1.3%)
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Thus, the highest amount of thrombosis
of shunt in the percentage ratio in the early
postoperative period was seen in the first group
(Table 1). Common events were postoperative
bleedings, surface diastasis of wounds in the
group with use of synthetic prosthesis without
use of an autovein segment.

In the first group, in case of thrombosis
(n=13), thrombectomy was effective in 8 pa-
tients in whom shunt thrombosis was associ-
ated with hemodynamic disorders and surgical
error. In the remaining five cases, the repeated
operation was ineffective due to the pro-
nounced damage to the arteries of the shin and
high peripheral resistance. One patient re-
quired limb amputation at the hip level due to
the progression of necrobiotic alterations. In
the second group, thrombectomy was effective
in 7 out of 10 patients with shunt thrombosis.
The causes of shunt thrombosis were similar.

In the first group the cumulative patency
of shunt in the early postoperative period (up
to 1 month) was 60.6%, in the second — 86.9%.

When analyzing the long-term results of
both groups, it was found that most cases of
shunt thromboses in both the first and second
groups occurred in the first 12 months of
observation. In the first group of patients, 19
cases (57.6%) of shunt thrombosis were rec-
orded. In 14 of them, thrombectomy from the
shunt was attempted, in half of the cases (n=7),
thrombectomy was successful and was supple-
mented by three repeated reconstructions. Four
limb amputations were performed with the
underlying shunt thrombosis and ineffective
thrombectomy. In three cases of throm-
bectomy from the shunt, the operation was
supplemented with balloon angioplasty of the
distal anastomosis and shin arteries, which led
to the subsequent functioning of all five shunts
with a minimum follow-up period of 1 year.

In the follow-up period of up to 1 year,
on the basis of the results of repeated opera-
tions and sections of the limbs, critical stenosis
of the distal anastomose was revealed in 8 out
of 14 cases where it was the cause of throm-
bosis of reconstructions.

In 2 years of observations only one new
thrombosis of the patent shunt was noted. This
patent was successfully reoperated. In this
period a primary amputation was made in one
more patient that was operated earlier. The
parameter of salvage of the limb by the second
year of observation was 63.4%.

In 3 years 40 patients remained under
observation. One patient died, and three
patients left the study for different reasons.
One thrombosis of the shunt was recorded
without repeated interventions due to absence
of evens of acute or critical ischemia. Cumula-
tive patency in the group within 3 years was
50.0%. The parameter of limb salvage was
62.5% (p<0.05).

In 5 years 35 patients remained under
observations. 3 Patients died, and two left
the group. From the third to the fifth year of
follow-up only two cases of the shunt throm-
bosis were noted. The cause was progression
of atherosclerosis of the inflow and outflow
pathways. Cumulative patency was 42.9%.
In total during the whole five-year follow-up
period 16 amputations were performed, the
parameter of limb salvage in the first group
of patients was 54.3%.

Cumulative patency of synthetic shunts
in the first group was 48.5%. Thus, the main
share of thrombosis of shunts and amputations
of limb occurred in the first year after the
operation.

In the second group of patients with use
of a synthetic prosthesis in combination with
an autovein, the most cases of shunt throm-
bosis were noted in up to one-year period.
After 1 year of observation, results were ob-
tained in 62 patients. Over the entire observa-
tion period, the shunt thrombosis was noted in
17 (22.4%) patients. The main cause of the
shunt thrombosis was progression of athero-
sclerosis in the outflow tract. In 15 of 17 pa-
tients, successful repeated interventions were
performed. In two cases, thrombectomy was
combined with intraoperative balloon angio-
plasty of the shin arteries. Cumulative patency
in the first year of observation was 77.4%. In 8
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patients, amputations of the lower limbs were
performed without attempts of revasculariza-
tion due to the lack of satisfactory outflow
pathways. The parameter of limb salvage after
one year of observation was 87.1% (p <0.05).

In 2 years of observation the results of
treatment are evaluated in 62 patients. Four
new cases shunt thrombosis (6.4%) were
noted. Two of them were successfully re-
ported. In the other two cases limb amputa-
tions were performed.

In 3 years of observation 60 patients re-
mained under observation. Three cases of
thrombosis were recorded without repeated in-
terventions in the absence of acute or critical
ischemia. Cumulative patency in the group
within a year was 68.3%. Limb salvage was
achieved in 85.0%.

In 5 years 55 (72.4%) patients remained
under observation. All in all, in 5 years there
were 25 cases of thrombosis of the shunt. The
main cause was progression of atherosclerosis of
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the inflow or outflow pathways. Cumulative pa-
tency was 58.2%. In total in the 5-year period
nine amputations were performed. Limb salvage
in the first group of patients was 83.6% (p<0.05).

The cumulative patency and limb sal-
vage of the two groups are shown in Figures 2
and 3.

A possibility for use of the autovenous
plasty of distal anastomose in case of forced
application of synthetic prosthesis in a patient
with critical ischemia may be illustrated on
the following example.

Patient M., 70 years old, was operated
on in D.D. Pletnev Moscow City Clinical
Hospital in November 2012. He was troubled
by pain in gastrocnemius muscle of the inter-
mittent claudication type. In a short period of
time the distance of painless walking reduced
to 30 m. The patient started to feel pain at rest.
Abuse of smoking in history. On admission to
hospital, USDG of lower limbs was performed
with determination of ABI (0.32).

PTFE + Autovein (2 group)

Fig. 2. Cumulative patency of synthetic prostheses in the studied groups
within 60 months of observation
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Fig. 3. Limb salvage in the studied groups within 60 months of observation

Fig. 4. Disorder in microcirculation of the left foot of patient M., 70 years old,
in the form of pronounced paleness of skin in the horizontal position

In aortoarteriography, pronounced ather- occlusion of the popliteal artery and critical
osclerotic alterations in the arteries of the in- stenosis of Il segment of the popliteal artery
frainguinal segment were revealed. Mild ste- were visualized. Significant (60%) stenosis of
nosis of the common femoral artery up to 30%, the posterior tibial artery was identified. Ste-
occlusion of the superficial femoral artery nosis of the arteries of the shin. The arterial
from the orifice to the popliteal artery, arch of the foot preserved (Figure 5).
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Fig. 5. Angiograms of patient M., 70 years old: A — aorto-iliac segment,
without hemodynamically significant stenosis; B — occlusion of the superficial femoral artery
(shown by arrow); C — hemodynamically significant stenosis of the popliteal artery
(shown by arrow); D — shin arteries (shown by arrow),
distal peripheral resistance evaluated as 3 points

Duplex scanning confirmed the main
occlusal-stenotic lesions of the arteries of the
limb, revealed the unsuitability of the large and
small saphenous veins of both lower limbs as
a graft for shunting. The diameter of the large
saphenous vein in the upper third of both
thighs was 2.5 mm, then a loose type of struc-
ture, the small saphenous vein with the diame-
ter of <2.5 mm were revealed.

Taking into account the absence of the

autovein of satisfactory diameter for use as a
shunt, a decision was taken to perform general
femoral-popliteal bypass surgery with a synthetic
prosthesis through a patch by Neville method.

Arteriotomy was performed of 3.5 cm
length followed by plasty with a portion of
autovein of patch type, due to which the diam-
eter of the artery was increased and tissue mis-
match between the prosthesis and the artery
was reduced (Figure 6).
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The next step was the patchtomy of 2/3
of the proximal patch to create the «cuff»
shape which created the zone of turbulent flow
of blood inside the anastomose. This accele-
rates the blood flow velocity in the area of the
«cape» of the anastomosis, which inhibits the
processes of neointimal hyperplasia. Then
end-to-side anastomosis was performed
between the autovenous patch and synthetic
prosthesis. After formation of a distal anasto-
mose, the prosthesis was introduced into the
proximal wound. End-to-end anastomose was
applied between the synthetic prosthesis and
the femoral artery. After the start of blood
flow, pulsation of the arteries of the foot began
to be determined.

In the early postoperative period, there
were no local and systemic complications. The
wounds healed by primary intention. Critical
ischemia regressed in the early postoperative
period. The patient was observed outpatiently
in the consultative diagnostic department of
the hospital. The patient followed the recom-
mendations and took double antiplatelet ther-
apy according to the scheme: clopidogrel 75
mg once a day + acetylsalicylic acid 75 mg
once a day.

In a year after the operation, in hospital-
lization of the patient a significant stenosis

(70%) of popliteal artery was diagnosed
on aortoarteriography distal to anastomose.
Clinically it was manifested by shortening of
the distance of painless walking to 150 m and
by weakening of pulsation on the rear surface
of the foot. Balloon angioplasty was performed
with a good angiographic result. The distance
of painless walking was restored to more than
200 m. In the control duplex scanning
conducted after 6 months, no significant steno-
Sis was seen.

The given clinical example demonstrates
surgical tactics in case of absence of a suitable
autovein for reconstructive operation. The
necessity for regular clinical outpatient follow-
up of the reconstruction zones and outflow
arteries is shown.

Thus, in necessity to use a synthetic
prosthesis for femoral-popliteal and femoral-
tibial bypass surgery, it is reasonable to
supplement the operation with autovenous
plasty of the distal anastomose or use the
combined shunt technique. This approach can
significantly improve the results of patency
of the synthetic prosthesis in the long term.
According to our data, the sphere of positive
influence of these techniques is the observa-
tion period from 6 months to 1 year, when
some patients of the 1% group developed
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thrombosis, half of which was due to the
phenomena of myointimal hyperplasia in the
zone of distal anastomosis.

The fact is known that direct revascula-
rization is always associated with damage to
the endothelium. This is because arteriotomy
is inevitable in application of anastomosis. The
impression is that the endothelium «tries» to
reduce the conflict between tissues through
proliferation of intima. The lumen of anasto-
mosis inevitably changes with remodulation of
the blood flow in the lumen of the artery [6,7].

Since there is a significant difference
between the tissues of the artery and prosthe-
sis, epithelization of the arterial wall remains
incomplete. Therefore, the most significant
thickening of neointima of anastomose is
predominantly observed in anastomoses be-
tween the synthetic prosthesis and artery, and
not between the artery and the autovein [8].

There is no significant difference
between duration of the functioning of the
autovein and the synthetic prosthesis in the
early postoperative period. Probably, this is
due to the fact that the causes of shunt throm-
bosis are technical errors of the operation.
These often include changes in the geometry of
the shunt, compression of the prosthesis, twist-
ing of the intima, incorrect surgical tactics [9].

In the period from 6 to 24 months the
cause of thrombosis of the shunt is evident
neointimal hyperplasia of the distal anasto-
mose. It gradually reduces its lumen leading
to thrombosis. This is the main cause of throm-
bosis in the group of patients with use of an
isolated synthetic prosthesis. In later periods
the cause of thrombosis of the shunt was
progression of the disease in the inflow and
outflow pathways [10].

A high peripheral resistance created by a
pronounced atherosclerotic lesion of the shin
arteries, considerably reduces the chances for
a technical success of the operation. This
many-year problem stimulated surgeons to
introduce and develop hybrid surgery. It
combines traditional vascular surgery and

endovascular methods. This approach is espe-
cially reasonable in case of multilevel
damages. Endovascular interventions permit
to effectively eliminate single stenoses of the
outflow or inflow pathways. Hybrid operations
were described by J.M. Porter in the 80s. In
Russia, the pioneer works in this direction
were published by I.1. Zatevakhin, et al. (1999)
[11] and A.V. Troitsky, et al. (2005) [12].

The whole operation is performed in the
operation room equipped with modern X-ray
apparatus. Endovascular stage is often per-
formed before launching the blood flow
through the incomplete anastomose. Angio-
plasty of the tibial segment after starting the
blood flow through the puncture of shunt is
also possible [13-15]. Thus, traditional «open»
revascularization of the femoral-popliteal
segment remains the most important treatment
method especially in critical ischemia.

Not less significant stage of treatment is
postoperative control and observation of the
operated patients. Regular duplex scanning of
the lower limb arteries and reconstruction
zones in one, three, six and twelve months
after the operation and then after a year,
permits to diagnose hemodynamically signifi-
cant stenosis of anastomoses and significant
stenosis in the inflow and outflow pathways. It
becomes possible to use preventive operations.

Thus, in identification of hemodynami-
cally significant stenosis in the reconstruction
zone or in the inflow or outflow pathways, a
planned hospitalization to department of
vascular surgery is indicated with implementa-
tion of aortoarteriography. In significant
stenosis of the iliac arteries, stenting of iliac
arteries is indicated. In case of significant
stenosis in the anastomoses of the prosthesis,
peripheral resistance is evaluated. In case of
satisfactory peripheral resistance, reconstruc-
tive operation is performed, if peripheral
resistance is high, reconstructive surgery
with balloon angioplasty of shin arteries or
with unloading arteriovenous fistula is con-
ducted.
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Conclusion

Thus, «open» revascularizations present
many unsolved tasks. One of them is a problem
of long-term results with use of synthetic
prostheses. It is associated with the fact of
a steady progression of atherogenesis in the
inflow and outflow pathways, besides, a
mechanism of intimal hyperplasia is triggered
which inevitably leads to stenosis and occlu-
sion of the shunt. These problems stimulated
us to search for the ways of improving the
results of surgical treatment of the given group

of patients.

The results of the given work permit
to recommend use of synthetic prosthesis
in a combination with autovenous plasty of
distal anastomosis, or a combination of the
prosthesis with a small portion of the autovein
in case of the absence of a good autovein.
To improve the long-term results, regular
observation of such shunts is required in the
long-term period and timely implementation
of repeated interventions.
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