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AHHOTALNA

0bocHosaHue. 30/10TbIM CTAHOAPTOM BbIGOPa NPU PEKOHCTPYKTMBHBLIX OMEPaLMAX Ha WMHGPaMHIBMHANBHBIX apTepusX
AIBNAETCA ayTOBEHO3HbIN KOHAYWUT M3 60MbLLIOIM NOAKOMKHOM BeHbl. OfHAKO, MY OTCYTCTBUM NPUrOLHOM ayTOBEHbI BO3HUKAKOT
TPYOHOCTU BbIbOpa NOAX0AALLEro MaTepuana A PeKOHCTPYKLMK. He Bceraa B KaYecTBe aslbTePHATMBLI B 06/1aCTW KONEHHOMO
CyCTaBa BO3MOMHO WCMOJIb30BaTb CUHTETMYECKMM MNpoTe3, 0CO6EHHO B OMCTanbHOWM No3vumun. HeynoBneTBopuTESNbHbIE
pe3ynbTaThl UCMOSIb30BaHUA TaKMX MaTepuanoB AMKTYIOT HeobxoaMMocTb Bhibopa noaxodAiiero rpadra. B gaHHoM ctatbe
npVBEAEH OMNbIT NMPUMEHEHWA (IBa KNMHUYECKUX CNy4asn) annorpadToB OT NOCMEPTHOMO [0HOPa B XMPYPrYECKOM JIeYeHUM
aHeBPU3M MOJKONEHHbIX apTepuid. MoKasaHa BO3MOMKHOCTb MX MCMOMb30BAHWMA B 3KCTPEHHBIX KAMHUYECKMX CUTyaLMAX.
B nepBoi KNMHWYECKOW CUTYaLMM NauMeHTy paHee Gbina BbinonHeHa dnebaktommus. Bo BTopoM cryyae MoaKoHbIE BEHb
HUMHUX KOHEYHOCTEN UMESIK PacChIMHOM TUM M HeAOCTATOuHbIA AUAMETP ANA PEKOHCTPYKLMM.

3armoyeHue. [lo pe3ynbTaTaM MpeAcTaBneHHbIX NPUMEPOB CAeNaH BbIBOA O BO3MOXMHOCTM 3(EKTMBHOrO
1CNOMb30BaHMA annorpagToB 0T NOCMEPTHOMO JOHOPA Y NALMEHTOB C UCTUHHLIMU aHEBPU3MaMM MOOKONEHHbLIX apTepUid.
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ABSTRACT

BACKGROUND: The gold standard in reconstructive surgical operations on the infrainguinal arteries is the autovenous
conduit from the great saphenous vein. However, in the absence of a suitable autovein, difficulties are encountered
in the selection of a suitable material for reconstruction. The use of a synthetic prosthesis as an alternative in the knee
joint region is not always possible, especially in the distal position. Unsatisfactory results of using such materials dictate
the need to choose a suitable graft. The paper describes two case experiences of using allografts from a deceased donor
for the surgical treatment of popliteal artery aneurysms. The cases present their potential for use in emergency clinical
situations. In the first case, the patient had previously undergone phlebectomy. In the second case, the saphenous veins
of the lower limbs had scattered branches and insufficient diameter for reconstruction.

CONCLUSION: The described cases presented the possible effective use of allografts from a deceased donor in patients
with true popliteal artery aneurysms.
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LIST OF ABBREVIATIONS

PA - popliteal artery
PTFE - polytetrafluorethylene
DUS - duplex ultrasound scanning

BACKGROUND

The most common aneurysms of the limb arteries
are popliteal localization aneurysms, with their share
reaching 70%-90% [1, 2]. Up to 1% of patients have
a popliteal artery (PA) aneurysm [3, 4]. Most of these
patients require surgical treatment [5]. Open [6] and
endovascular treatment methods [7] are used, or a
hybrid approach that combines the use of open bypass
surgery and intraoperative thrombolysis [8]. The autovein
remains the “gold standard” treatment for treating PA
aneurysms. In the absence or impossibility of using this
material, serious difficulties arise. This problem occurs
in more than 60% of cases [9]. Synthetic prostheses are
often used as an alternative to the autologous material
used in reconstructive interventions of the large arteries
of the limbs. However, about half of these synthetic
prostheses get thrombosed within the first five years
[10]. There are many reasons for these results, but the
leading one is reconstruction zone restenosis resulting
in intimal hyperplasia due to epithelial dysfunction [11,
12]. Inherent endothelial morphological and functional
peculiarities are necessary for several specific functions
aimed at the optimal adaptation to hemodynamic conditions
and metabolism, perfusion regulation, hemostasis,
and homeostatic maintenance [13]. The cytotoxicity of
synthetic and biological prostheses plays an important
role in developing intimal hyperplasia and contributes
to endothelial dysfunction. A less pronounced effect of
polytetrafluoroethylene (PTFE) relative to polyethylene
terephthalate (Dacron) on the metabolic activity of
endotheliocytes has been proven in vitro [14]. Therefore,
the choice of the material for reconstruction remains
relevant and is widely discussed in the literature [13-15].

A significant limitation to using synthetic prostheses
is the anatomic location of the pathological process,
which is especially evident in the popliteal position.
Today, the unsatisfactory results of using such materials
dictate choosing a suitable graft. A method of choice, in
this case, can be to use allografts. In the international
medical literature, cases of cryopreserved allografts are
reported [16—18]. According to the literature data in the
Russian Federation, wet-preserved homografts are used
in large-artery surgery [19, 20].

Corresponding linear arterial allografts of PA can be
more hemodynamically correct in PA aneurysm cases and
better suit the architecture of arteries of this region from
the point of view of the topography. The absence of clear
indications and contraindications of optimal timing and
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preservation methods remain significant limiting factors
for the wide use of allografts in the routine practice of
a cardiac surgeon, even with access to the technology
of vascular sampling, preservation, and transplantation.
These issues undoubtedly require further investigation
and principal discussion from positions of evidence-
based medicine.

In this article, based on two clinical cases, the
possibilities of using arterial allografts as material
for reconstruction in urgent PA aneurysm surgery are
shown.

Case Report 1

Patient R., 1957, year of birth, was admitted to the
department of vascular surgery of the Ryazan Regional
Clinical Hospital on May 20, 2021, for life-saving
indications with the diagnosis: Atherosclerosis. Acute
thrombosis of arteries of the femoropopliteal segment
on the left. PA aneurysm on the left. lla degree ischemia
(classification of I.I. Zatevakhin). Il stage 2 degree
essential hypertension, high risk of cardiovascular
complications. Condition after phlebectomy on both sides
(2005).

On admission, the patient presented with complaints
of pain in the left lower limb at rest, reduced sensitivity,
and the volume of active movements in the left toes. The
above complaints had been present for about one day.

Common clinical tests were without clinically
significant deviations.

Heart ultrasound. The patient had mild hypertrophy
of the left ventricular myocardium, a left ventricular
ejection fraction of 65%, left atrial dilatation, and
moderate mitral valve regurgitation. Atherosclerosis of
the aorta was also evident.

In duplex ultrasound scanning (DUS) of the left
lower limb arteries, a thrombosed PA aneurysm up to 3
cm in diameter and up to 5 cm in length was detected.
No compression of the vein was seen.

Preliminarily, multivisceral harvesting was
performed on May 8, 2020, from a deceased donor. The
PA allograft was taken and was conditioned in custodial
solution with the addition of gentamycin (400 pg/ml)
and fluconazole (20 pg/ml) at 4°C. It was prepared
under operating room conditions as the material for
reconstruction.

On May 21, 2021, prosthetics of PA were performed
using an arterial allograft with ligation of the true
thrombosed aneurysm on the left (Figure 1).
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Fig. 1. Case report 1. Prosthetics of the popliteal artery using an arterial allograft with ligation of the true thrombosed aneurysm on the left:
central anastomosis of the allograft and popliteal artery (a); peripheral anastomosis of the allograft and popliteal artery (b).

The postoperative management protocol
corresponded to the Russian national recommendations
on managing patients with diseases of the lower limb
arteries [21].

No graft rejection reaction was observed in
the postoperative period, and general clinical and
biochemical blood parameters were without pathological
changes. There was a complete compensation of blood
circulation in the left lower limb: sensitivity and active

movements in the toes of the foot were in full volume,
and the pulse on the arteries of the foot was determined.
In DUS control, the main blood flow up to the medial
malleolus was recorded (Figure 2).

The sutures were removed, and the wound
healed by primary intention. On the tenth day after the
reconstructive surgery, the patient was discharged in
satisfactory condition.

Fig. 2. Case report 1. Scan of the posterior tibial artery near the medial malleolus.
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Case Report 2

Patient E., 1965 year of birth, was admitted to the
department of vascular surgery of the Ryazan Regional
Clinical Hospital on April 24, 2021, for life-saving
indications with the diagnosis: Atherosclerosis. Acute
thrombosis of arteries of the femoropopliteal segment
on the left. PA aneurysm on the left. llab-llla degree
ischemia (classification of I. I. Zatevakhin).

On admission, the patient presented with complaints
of pain in the left lower limb at rest, reduction of
sensitivity, and movements in the left toes. The above
complaints had been noted for about three hours.

Common clinical tests were without clinically
significant deviations.

DUS of the left lower limb arteries detected a
thrombosed PA aneurysm about 3.5 cm in diameter
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and about 6 cm in length. No vein compression was
detected. Evaluation of the angiological status of the left
lower limb showed the absence of superficial and deep
sensitivity active movements (passive movements were
preserved). The patient’s shin muscles were sharply
painful to palpation. According to the Russian national
recommendations on managing patients with diseases of
the lower limb arteries, urgent surgical intervention was
indicated to save the limb [21].

Emergency surgery was conducted considering the
severity of ischemia — PA prosthetics using an arterial
allograft with ligation of a true thrombosed aneurysm on
the left (Figure 3). The graft was performed subfascially
and orthotopically. Given the diameter and extent of
the PA aneurysm the absence of compression of the
surrounding tissues, it was decided not to resort to
excision of the aneurysm.

Fig. 3. Case report 2. Peripheral anastomosis of the graft and popliteal artery.

Preliminarily, in multivisceral harvesting
(08.05.2020), an allograft was taken from the deceased
donor PA. It was conditioned in custodial solution with
the addition of gentamycin (400 pg/ml) and fluconazole
(20 pg/ml) at 4°C. It was prepared under operating room
conditions as the material for reconstruction.

No graft rejection reaction was observed, general
clinical and biochemical blood parameters were
without pathological changes. There was a complete
compensation of blood circulation in the left lower limb:
sensitivity and active movements in the toes were in full
volume, and peripheral pulsation was determined.

The sutures were removed, and the wound healed
by the primary intention. On the twelfth day after the
reconstructive surgery, the patient was discharged in
satisfactory condition.
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At the control examination three months later
(Figure &), compensation of circulation was noted, and
no signs of inflammation in the area of surgery were
present. DUS control: there were no data for aneurysmal
transformation and calcification of the graft.

At present, both patients are under medical
supervision.

DISCUSSION

According to the data of J. Podlaha, surgical
treatment of PA aneurysms should be started as soon
as possible after making the diagnosis, preferably
before the ischemic complications have occurred [18].
Surgical treatment for severe acute ischemia of limbs is
mandatory and does not require discussion.
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Fig. 4. Case report 2. Control examination after three months:

In prosthetics of the PA due to an aneurysm, we
use two approaches — medial (along the medial surface
of the upper one-third of the lower leg) and posterior
(through the popliteal fossa in the projection of the PA).
If an aneurysmectomy is necessary, priority is given to
the posterior access. Indications for aneurysmectomy
include compression of the tissues surrounding the
aneurysm (nerves or veins) and a large-sized aneurysm
(more than 3.5 cm in diameter). In cases where only
the artery is involved in the pathological process, it is
possible to limit the intervention by ligating the aneurysm
above and below the aneurysmal sac using the medial
access approach.

In the described clinical cases, difficulties arose
with the reconstruction material for PA aneurysms.
Autovenous conduit from the great saphenous vein
remains the "gold standard" of choice for reconstructive
operations on the infrainguinal arteries. However, in
the absence of a suitable autovein, difficulties with
choosing a suitable material for reconstruction arise; it
is not always possible to use a synthetic prosthesis as
an alternative, especially in the distal position and knee
joint area.

In the first clinical situation, the patient preliminarily
underwent phlebectomy. In the second situation, the
veins of the lower limbs were of the scattered type and
had insufficient diameter to be used in the reconstruction.

Unsatisfactory results of using synthetic materials,
especially in the popliteal position, dictate the need to
choose a suitable graft. According to C. Brandon et al.,
cryopreserved allografts are a valuable alternative to
prosthetic materials in the absence of autologous veins.
In most studies, the parameters of limb saving, and
patency are higher than those described for prosthetic
grafts at the infrapopliteal level [22].
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postoperative wounds.

According to the data of L. Mezzetto et al., the
treatment of PA aneurysms using a cryopreserved
homograft proved its safety and efficiency both in the
short-term and long-term period [16].

Considering the above, it was decided to use
allografts from a deceased donor as the material for
reconstructing vessels in the given clinical cases.

CONCLUSION

The presented clinical examples showed the
possibility of successful use of freshly prepared allografts
from a deceased donor in patients with PA aneurysms.
In the near and distant future, there were no signs of a
graft rejection reaction, aneurysmal transformation, and
calcification of allografts were detected.

Undoubtedly, it is necessary to conduct additional
studies using biological plastic materials for
reconstructive surgical treatment of the main arteries
and fundamental analysis from positions of evidence-
based medicine.
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OuHaHcmpoBaHue. ABTOpbI 3aABNAIOT 06 OTCYTCTBUW BHELUHErO (QWHaH-
CMPOBaHMA.

KoHdpnukt uHTepecoB. ABTOpbI 3aABNAIOT 06 OTCYTCTBUM KOHGMKTA
VHTEPEcoB.

Cornacue Ha nyb6nukaumio. B cTatbe mcnonb3oBaHbl 06e3nmyeHHble
KNWHUYECKVe AaHHble MaLWMeHTKU B COOTBETCTBMM C MOAMMCAHHBIM eit
[106p0BO/bHEIM MH(OPMUPOBAHHBIM COrNacveM.
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