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The article presents a case of using the trunk of the great saphenous vein from a living related donor in elective surgery for the main arteries
of the lower leg. The possibility of using a vein from a relative in special clinical situations is shown. High risks of repeated interventions aimed at relieving
early and late complications of vascular reconstructions remain an urgent problem in angiosurgery. Very often, operations are performed in the presence
of extensive necrosis and trophic ulcers (stage IV according to the Fontaine-Pokrovsky classification). The gold standard for choosing a shunt during
reconstructive operations on the infrainguinal arteries was and remains an autovenous conduit from the great saphenous vein (C, D type of arterial bed
lesion according to TASC Il). During repeated reconstructions in the absence of a suitable autovein and with the distal position of the peripheral
anastomosis, it is not always possible to use a synthetic prosthesis as a reliable alternative. Unsatisfactory results of using such materials dictate the need
to choose a suitable graft.

The problem of using allografts requires further in-depth study. In this regard, the case of using a donor vein as a material for reconstruction is given. It
was concluded that it is possible to effectively use allovein from a related donor in a patient after previously performed reconstructive interventions and
in the absence of autologous material for bypass surgery.
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CFA - common femoral artery
CIA - common iliac artery
DFA - deep femoral artery
FAP - femoral artery proper

INTRODUCTION

More than 20% of all cardiovascular disorders are
chronic obliterating diseases of the arteries of the
lower extremities [1]. Two thirds of these patients
require surgical treatment.

Undoubtedly, at the moment, the gold standard
used in surgery for lower extremity arterial disease is
the autogenous vein graft. It does not require
selection, conservation, or other preparation
methods necessary for its use. According to C.
Moreira et al., its use is not always possible (15-40%)
due to various reasons: previous surgical
interventions using an autovein, insufficient
diameter and (or) length, varicose veins [2].
According to A.V. Pokrovsky et al., it is unavailable
in 30% of cases [3], and in case of repeated
interventions this figure reaches 50% [4]. According
to M. Albers et al, the use of synthetic prostheses in
the infrapopliteal segment does not yield good
results; their five-year patency rate is 40% [5]. A
study by S. Masmejan et al shows good outcomes of
lower extremity arterial reconstruction for critical
ischemia using cryopreserved allografts with missing
autovein in 38 patients. Of the 42 bypasses: proximal
anastomosis into the femoral artery was performed
in 41 cases (98%), distal anastomosis into the tibial
arteries — in 21 cases (50%), into the tibioperineal
trunk - in 9 cases (22%), and into the distal popliteal
artery — in 12 cases (28%). In the postoperative
period, there were 15 complications in 12 patients (5
occlusions, 1 stenosis, 4 bleeding and 5 postoperative
wound dehiscence), requiring 13 re-interventions.
One limb amputation was also performed due to

FC - functional class
1/3 - lower third

m/3 — middle third
u/3 — upper third

shunt occlusion and the development of irreversible
ischemia [6]. There is very little information in world
sources about the wuse of allografts from a
posthumous donor [7-9]. And we have not found in
the literature any descriptions of using donor vessels
from living related donors in reconstructive
interventions on the main arteries for critical
ischemia.

From a legal, moral and ethical point of view, it is
possible to use this technique in practical work.
According to the law on transplantation of human
organs and (or) tissues, this can only be used if other
medical means cannot guarantee the preservation of
the recipient’s life or restoration of his health [10].
This is also reflected in the Federal Law of November
21, 2011 No. 323-FZ “On the Fundamentals of
Protecting the Health of Citizens in the Russian
Federation” [11].

Prostheses made of synthetic materials is most
often considered as an alternative, but their use in a
position below the knee joint cleft is characterized by
a higher likelihood of complications [12], in the
structure of which thrombosis and restenosis
continue to be the leading limiting factors for the
success of reconstructive interventions [13]. The use
of modern antithrombotic drugs can reduce the
incidence of thrombotic complications, but the
problem is still far from being solved [14].

Currently, vascular surgeons also have an
allograft from the living related donor in their
arsenal. It is used in special clinical situations when
alternative approaches are, in principle, no longer
possible or are highly questionable.
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In this regard, we present an observation of the
use of a donor related vein (trunk of the great
saphenous vein) as a conduit for bypassing the
posterior tibial artery in critical ischemia.

The aim of our study was to evaluate the
possibility of using donor material from a relative
during reconstruction in the absence of an
autologous vein, a graft from a posthumous donor,
and the progression of critical limb ischemia.

A clinical observation

A 72-year-old patient was admitted to the
Department of Vascular Surgery of the State Budgetary
Institution of the Ryazan Region "Regional Clinical
Hospital" on September 13, 2021 with a diagnosis of
obliterating atherosclerosis of the lower limb arteries.
Femoropopliteal occlusion on both sides. Stage IV of
the disease on the left. Condition after carotid
endarterectomy on the left (02/20/2020), condition
after stenting of the common iliac artery (CIA) on the
left (03/15/2020), condition after femoral-distal-
popliteal bypass using reversed autogenous vein on the
left (04/10/2021); coronary heart disease:
postinfarction cardiosclerosis (06/05/2012), functional
class (FC) Il heart failure, stage Ill hypertension, risk 4,
Ila FC Il chronic heart failure, type Il diabetes mellitus,
condition after acute cerebrovascular accident
(11/23/2005).

Upon admission, the patient complained of pain in
the left foot, necrosis of the first and second toes of the
left foot. She was completely examined. HLA typing
and anti-HLA antibodies, ABO compatibility were not
taken into account. Computed tomography of the
arteries of the lower extremities was performed (Fig. 1).
Right: the CIA, external iliac artery, common femoral
artery (CFA), deep femoral artery (DFA), femoral artery
proper (FAP) are contrasted satisfactorily; occlusion of
the popliteal artery is 4 cm, the infragenicular arteries
are contrasted satisfactorily. Left: a stent is visualized
in the CIA, passing, the CFA with uneven contours,
there is stenosis of 75-80% at the mouth of the DFA,
occlusion of the FAP and popliteal artery for 46 cm, the
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infragenicular arteries are contrasted satisfactorily.
Preparation for surgery did not differ from the standard
for interventions on the arteries of the lower
extremities.

Fig. 1. Computed tomography of the arteries of the lower
extremities

Also, on September 13, 2021, a related donor of the
trunk of the great saphenous vein (grandson), 27 years
old, was admitted to the Department of Vascular
Surgery of the State Budgetary Institution of the
Ryazan Region "Regional Clinical Hospital".

Additional examination. According to duplex
scanning of the veins of the lower extremities, the deep
veins and saphenous veins are passable, compression
is complete. The diameters of the great saphenous vein
on the left in the upper third (u/3) of the thigh are 4.3
mm, in the middle third (m/3) of the thigh - 3.9 mm, in
the lower third (I/3) of the thigh - 3.8 mm, in the u/3 of
the tibia - 4.1 mm, in the m/3 of the tibia - 3.7 mm, in
the /3 of the tibia - 3.2 mm.

On September 14, 2021, under spinal anesthesia,
the great saphenous vein was harvested from the
related donor (Fig. 2). The preparation of the conduit
did not differ from the technique used for autovenous
bypass grafting.
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Fig. 2. Donor allovein

The transplant was placed in a sterile saline
solution without the addition of preservative media,
antibiotics and anticoagulants. The recipient was then
immediately taken sequentially to the operating room.

On September 14, 2021, a total femoral-posterior-
tibial bypass with the reversed donor vein was
performed using the standard technique on the Lleft
(Fig. 3, 4).
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Fig. 3. Central anastomosis of the vein and common femoral artery

Fig. 4. Distal anastomosis of the vein and posterior tibial artery
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The postoperative management protocol complied
with the Russian national recommendations for the
management of patients with lower extremity arterial
diseases [15].

No graft rejection reaction was observed, and there
were no pathological changes in general clinical and
biochemical blood parameters. There was complete
compensation of blood circulation in the left lower limb:
sensitivity and active movements in the toes in full,
peripheral pulsation was determined at the medial
ankle. The patient was discharged in satisfactory
condition on the 7th day after the reconstructive surgery.

At a follow-up examination after 1 vyear,
compensation of blood circulation in the left lower
Llimb takes place: peripheral pulsation is detected at the
medial malleolus, the shunt is functioning; according
to duplex scanning, no pathological changes of the
autovenous shunt in the vein are detected.

The related donor was discharged in satisfactory
condition on the 7th day after harvesting the trunk of
the great saphenous vein; there was also complete
compensation of blood circulation in the lower
extremities: peripheral pulsation was detected, there
was no edema. At a follow-up examination after 1 year,
blood circulation in the lower extremities is
compensated: peripheral pulsation is detected, there is
no edema. There are no symptoms of chronic venous
insufficiency.

DISCUSSION

Considering the location and extent of the lesion
(80% stenosis of the DFA mouth, occlusion of the
native femoral and popliteal arteries), endovascular
intervention was not considered as a method of
choice. In this clinical case, the choice of graft
material was of paramount importance. The patient
was previously operated on using the autologous
great saphenous vein ipsilaterally; on the
contralateral side, the autologous vein is unsuitable
for reconstruction. At the time of admission, our
Clinic did not have donor grafts from the
posthumous donor. Due to unsatisfactory long-term
results of using synthetic prostheses in a position
below the knee joint cleft, we did not consider this
technique.
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Since 1993, it has been possible to use domestic
KemAngioprotez arterial bioprostheses -
xenoprostheses - bovine arteries treated with a
preservative. A.V. Pokrovsky was one of the first to
publish the results of using the xenoprostheses.
Aneurysmal degeneration was noted in 13% of cases
in the late postoperative period [16]. L.S. Barbarash
reports only 1.9% of xenoprosthetic aneurysms and
ectasia [17]. A characteristic complication when
using xenoprostheses was aneurysmal degeneration
of the shunts, which was noted in 21% of cases on
average 2 years after surgery in the study by I.S.
Tishchenko [18].

According to the Order of the Ministry of Health
of the Russian Federation, vessels are included in the
list of transplantation objects [19]. Also, considering
that the Clinic (the State Budgetary Institution of the
Ryazan Region "Regional Clinical Hospital") where
the patient was treated is included in the list of
organizations that, according to the Order of the
Ministry of Health of the Russian Federation have the
right to harvest, procure and transplant human
organs and (or) tissues [20], it was decided to use an
allovein from the living related donor as a material
for vascular reconstruction, given the lack of a
suitable autogenous vein, repeated access, distal
position of potential peripheral anastomosis and toe
necrosis.

REFERENCES

Translated by E.V. Trushina

In our opinion, these conditions do not leave an
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CONCLUSION

The presented clinical case showed the safety for
the donor and the possibility of successful use of
donor material (related transplantation of the trunk
of the great saphenous vein from the living donor) in
the surgical treatment of critical limb ischemia in the
absence of an autologous vein, both in the immediate
and late postoperative periods. To obtain more
reliable data, the issue of using related allografts
requires further in-depth study.
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