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Abstract

The article presents a case of a hybrid intervention using an arterial allograft on the great arteries of the lower
extremities in a patient with chronic limb threatening ischemia and prosthetic infection. The patient has a history
of repeated operations using synthetic polytetrafluoroethylene and dacron prostheses. In the early postoperative
period, a clinical presentation of the prosthesis bed suppuration developed. The article shows the main phases
of patient treatment: removal of synthetic prostheses, transplantation of the donor femoral artery, and balloon
angioplasty of the popliteal and anterolateral arteries. In the postoperative period, blood circulation in the
lower limb is fully compensated, and the dorsal pedis artery pulse is determined. Wounds were healed by
primary intention. At the control visit after 6 months, no adverse events were revealed; according to the data
of duplex scanning, the main blood flow in the arteries of the leg was recorded, the blood circulation was fully
compensated. Thus, hybrid intervention using arterial allograft and balloon angioplasty of the popliteal and

anterolateral tibial arteries proved to be an effective method of treatment in the current clinical situation.
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Peripheral artery diseases represent a major glo-
bal health problem. In 2010, about 220 million
patients with peripheral arterial diseases were
registered globally [1]. Among these cases, chro-
nic limb threatening ischemia (CLTI) cases com-
prise 1%—2% of the affected individuals [2]. The
frequency of amputations in the group of CLTI
patients is about 20%, and the frequency of lethal
outcomes in the subsequent year is 25%. The so-
called “gold standard” of the conduit during by-
pass surgery is the autovein [3]. In various clinical
situations, especially in the case of CLTI and in
the absence of an autovein, prosthetic, and native
vascular infection, the choice of a graft to save
a limb is urgent [4]. Considering prosthetic in-
fection, it should be noted that its frequency after
surgeries on the arteries of the lower extremities
is up to 6%, whereas the mortality rate is 17% [5].
The frequency of amputations in prosthetic infec-
tions is about 40% [6].

The main “classical” method of treating pros-
thetic infection is graft resection with the com-
plete removal of the infected prosthesis and

extra-anatomical bypass surgery; however, this
type of surgery has low efficiency in preserving
the limb and, as a rule, represents a “link” to se-
condary revascularization [7]. One of the promi-
sing methods of treating prosthetic infection is the
use of allografts, especially in the absence of an
autovein [8]. Past studies have indicated high ef-
ficiency rates of the use of allografts in prosthetic
and native vascular infections, a low rate of com-
plications (3%—6%), persistent eradication of the
infection (97%), and high postoperative patency
(97% primary patency after 5 years) [9-13].

In recent years, the hybrid surgical method
has been increasingly used in about 15% of all re-
vascularizations in the main arteries of the lower
extremities [14]. Many authors have noted the
high efficiency of hybrid surgeries. For example,
Matsagkas revealed that the primary and secon-
dary patency rates in patients after two years were
93.2% and 95.5%, respectively [15]. In this study,
a combination of angioplasty and endarterectomy
from the common femoral artery was described as
a hybrid intervention.
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Apparently, there is no “gold standard” in the
treatment of critical ischemia. Rather, the combi-
nation of techniques used according to indications
improves the treatment results, thus reducing the
risk of complications. In non-standard clinical situ-
ations, such as CLTI with multilevel lesions of the
vascular bed combined with prosthetic infection,
hybrid interventions have now become the method
of choice for saving a limb. In relation to this, we
thus present a clinical case of a hybrid intervention
with the use of an arterial allograft in a CLTI pa-
tient with prosthetic infection.

Clinical case. Patient N (born in 1955) was ad-
mitted to the Department of Vascular Surgery of
the Regional Clinical Hospital of Ryazan on April
10, 2020 for emergency indications with a diag-
nosis of atherosclerosis, bilateral femoropoplite-
al occlusive disease, suppuration of the synthetic
femoral-popliteal prosthesis bed, stage IV of the di-
sease on the right (according to the classification of
Pokrovsky). The patient also had femoropopliteal
repeated bypass surgery with a synthetic prosthesis
above the knee joint cleft to the right on 03/15/2020
and a condition after femoropopliteal bypass sur-
gery with a synthetic prosthesis above the knee
joint cleft to the right on 07/12/2018. Concomitant
diseases included cerebrovascular disease (con-
dition after acute cerebrovascular accident from
2011), moderate right-sided hemiparesis, and de-
gree III hypertension, stage 2, risk 4.

Upon admission, he complained of diastasis of
the wound in the lower third of the right thigh, in-
dicating the presence of purulent discharge from
the postoperative wound. The above complaints are
noted for about two weeks. On examination, the
sensitivity and movement in the toes of the right
foot were in full volume, and the pulse in the pop-
liteal artery was detected. Diastasis of the postope-
rative wound was 6 cm*2 cm. Dry necrosis of the
distal phalanx of the toe 1 of the right foot was ob-
served. The postoperative wound in the upper third
of the thigh healed by primary intention.

The patient was additionally examined. Inocu-
lation for flora (postoperative wound in the lower
third of the thigh) from 04/10/2020 revealed Staph-
ylococcus aureus 10°, sensitive to a wide range of
antibiotics (ceftriaxone, gentamycin, etc.). The ge-
neral clinical and biochemical tests showed no sig-
nificant deviations, blood glucose was 5.7 mmol/L,
body mass index was 24 kg/m?, and blood culture
was sterile.

The medical history revealed that on 07/12/2018,
the patient underwent femoropopliteal bypass sur-
gery above the knee joint cleft on the right with
a synthetic prosthesis Ecoflon d = 8 mm (polytetra-
fluorethylene). Then, on 03/15/2020, repeated femo-

2 of 5

Fig. 1. Angiographic examination of the arteries of the right
lower extremity. Critical popliteal artery stenosis.

ropopliteal bypass surgery was performed with
a synthetic prosthesis InterGard d = 8 mm (dacron)
above the knee joint cleft on the right due to the
development of shunt thrombosis. The saphenous
veins had a loose type of structure; according to
duplex scanning, the maximum diameter of the
great saphenous veins was up to 2 mm.

An angiographic study of the arteries of the
right lower extremity was performed, in which a
critical stenosis of the popliteal artery was revealed
(Fig. 1).

In this clinical case, the patient’s saphenous
veins, as a possible material for reconstructive sur-
gery, had a loose type of structure. According to
duplex scanning data, the maximum diameter of
the great saphenous veins was up to 2 mm; thus,
they were considered unsuitable for bypass surgery.
Furthermore, owing to the presence of suppuration
in the area of surgical intervention, loose type of
structure of the great veins, and critical stenosis of
the popliteal artery on the right, it was decided that
a hybrid intervention should be performed using an
allograft from a postmortal donor as a graft.

On April 12, 2020, a multivisceral harvesting
was performed, and a femoral artery allograft
was removed from a postmortal donor in compli-
ance with all the rules and norms of transplan-
tology [8]. This meant that the organs and tissues
were only harvested from the donor when the death
of the brain was pronounced. The femoral artery
was conditioned in a solution for cultivation of cell
structures RPMI (Roswell Park Memorial Institute)
with the addition of gentamicin and fluconazole at
a temperature of +4°C. For long-term storage of
the grafts, a solution of RPMI 1640 with glutamine
supplemented with gentamicin (400 pg/mL) and
fluconazole (20 pg/mL) was used [8]. Immediate-
ly before transplantation, the graft was prepared in
the operating room for use as a material for recon-
struction (back table).

The “back table” is the stage of preparation of
the donor graft for transplantation, which is per-
formed as a separate surgical intervention on the
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Fig. 2. Anastomosis of the prosthesis and the popliteal artery.

graft. In the operating room, a sterile table is pre-
pared directly next to the patient. The second team
of surgeons (in parallel with the main team) pre-
pares the allograft for transplantation; in this way,
the lateral branches are tied or sutured and the
tightness is checked, after which it is transferred to
the main team of surgeons [8].

04/14/2020 (12:00-15:35). The hybrid surgery
involved femoral artery transplantation with re-
peated femoropopliteal bypass surgery above the
knee joint cleft with arterial allograft on the right.
This was accompanied by X-ray endovascular di-
latation of the popliteal and anterior tibial arteries
on the right.

Surgery course. Under peridural anesthesia, an
incision was made in the lower third of the right
thigh along the Ken’s line with the excision of the
old postoperative wound, and the distal segment of
the popliteal artery was isolated along the anasto-
mosis of the synthetic prosthesis and the poplite-
al artery (Fig.2). The tourniquets were used. The
paraprosthetic hematoma (250 mL) was removed.

The wound was washed with a solution con-
sisting of nitrofural (furacilin, 200 mL) and hy-
drogen peroxide (hydrogen peroxide, 100 mL).
Anastomosis of the prosthesis (dacron) and the
common femoral artery, anastomosis of the pros-
thesis (polytetrafluorethylene), and bifurcation of
the common femoral artery were isolated by an
incision in the upper third of the right thigh with
the excision of the old scar. The synthetic prosthe-
ses were removed. The wounds were repeatedly
washed with nitrofural (furacilin, 200 mL) and hy-
drogen peroxide (hydrogen peroxide, 100 mL) solu-
tions. A site for anastomosis of the graft and the
common femoral artery was prepared. End-to-end
anastomosis was formed with a 5/0 prolene suture.

Arterial allograft was pulled subfascially into
the incision of the lower third of the thigh. An
end-to-end anastomosis of the graft and the popli-
teal artery was formed using a 6/0 prolene suture.
Then, the endovascular stage was performed. The
allograft was punctured in the wound of the up-

Fig. 3. X-ray endovascular dilatation of the popliteal artery.

Fig. 4. Angiographic control. Arterial lumen has been restored.

per third of the thigh, after which Introducer 6F
(INT6F) was installed. Then, X-ray endovascular
dilatation of the popliteal artery (Fig.3) and the an-
terior tibial artery was performed along with angio-
graphic control (Fig.4).

Then, the introducer was removed, and the al-
lograft puncture site was sutured with 6/0 prolene
suture. Drains were installed in the postoperative
wounds, which were sutured layer-by-layer. The
pulse was recorded on the dorsal artery of the foot
on the table. The postoperative management pro-
tocol was in accordance with the Russian national
guidelines for the management of patients with di-
seases of the arteries of the lower extremities. The
sutures were removed on day 12, and by then, the
wounds were already healed by primary intention.

The patient was placed under medical supervi-
sion and was examined after six months. The blood
circulation in the right lower limb was compensa-
ted, and a distinct pulse was detected on the artery
of the dorsum of the foot. The necrosis of toe I was
healed. In addition, the main blood flow in the leg
arteries was recorded according to the duplex scan-
ning data.
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Discussion. In this clinical situation, hybrid in-
tervention with the use of an arterial allograft had
the most optimal rationalization. Here, several al-
ternative methods can be proposed, although these
can have disadvantages and limiting characteris-
tics for the conditions of a given clinical case. This
is an extra-anatomical bypass surgery with a syn-
thetic prosthesis, which would not have much suc-
cess due to the multilevel lesion. Furthermore, this
procedure involved a graft resection and repeated
bypass surgery with a synthetic graft after antibac-
terial treatment. However, this technique does not
guarantee good and stable long-term results in case
of prosthetic vascular infection [16].

The patient’s great saphenous veins were con-
sidered unsuitable materials for reconstruction due
to their small diameter. The patient’s superficial
femoral vein could be used as a conduit for repea-
ted bypass surgery. This technique has good long-
term patency and resistance to reinfection [16].
However, it also has its disadvantages; specifically,
the sampling of the superficial femoral vein is tech-
nically quite traumatic, an increase in the duration
of surgery is inevitable, the superficial femoral vein
is not always intact or postphlebitically unchanged,
and the team must have sufficient experience.

According to the literature, the combination
of endovascular and open vascular surgery in the
treatment of prosthesis infection in CLTI patients is
especially successful in multilevel lesions [17]. The
mutual potentiation of the results of both methods
has been reported [18].

In our opinion, the most advantageous method
in restoring the main blood flow in this clinical
situation is a hybrid approach with the preparation
of outflow tracts and direct repeated prosthetic re-
pair under conditions of paraprosthetic infection
using alloartery.

On the basis of the meta-analysis conducted by
Antonopoulos et al. involving 1377 cases, the im-
plantation of an arterial allograft for prosthetic in-
fection can be considered the method of choice.
Complications after surgery, which are associa-
ted with the use of cryopreserved allograft, such
as anastomosis rupture, allograft degeneration, and
pseudoaneurysm formation, accounted for up to 6%.
To date, 14 studies have reported a reinfection rate
of 3% [11].

Despite these circumstances, the place of al-
lografts in reconstructive surgery has yet to be
fully determined, and according to the law on
transplantation of human organs, tissues or both,
the only acceptable option is the possibility of
using this only if other medical means cannot gua-
rantee the survival of the patient (recipient) or the
restoration of his/her health [9]. The lack of clear

4 of 5

indications and contraindications as well as infor-
mation on the optimal timing and methods of con-
servation remain significant limiting factors of the
widespread use of allografts in the daily practice of
a vascular surgeon, even with access to the tech-
nology of vascular harvesting, conservation, and
transplantation [8]. Undoubtedly, these issues re-
quire further study and fundamental analysis from
the standpoint of evidence-based medicine.

Conclusion. A hybrid approach combined with
the use of an allograft in the reconstructive sur-
gery of the great arteries in a CLTI patient with
prosthetic infection can be an effective method in
the absence of a suitable autovein and in a situ-
ation wherein it is impossible to use a synthetic
prosthesis.
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