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Xupypru4eckoe nevyeHue TpoMbo3Mbonum nerouHoi aprepum
Ha ¢oHe nepeHeceHHOU uHPeKuun COVID-19:

ONbIT U3 NEpPBbIX PYK
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AHHOTALUNA

BsedeHue. BeHo3Hble TpoM603MbONMYECKME OCNMOXKHEHWA 3aHMMalT OJHO W3 BedylMX MecT B CTPYKType
OC/IO¥HEHMIA HOBOW KOPOHaBMPYCHOM MHpEeKUMK, Bbi3biBaeMon BupycoM SARS-CoV-2 (COVID-19). Xupypruudeckoe
neyeHne TpoMboaMbonuu neroyHon aptepuu (T3J1A) camo no cebe ABNAETCA OMCKYCCMOHHBIM METOAOM penepdy3um
NIero4HOro apTepuanbHoro pycna; ecniu e rosoputb o TIJ1A, accouumpoBanHom ¢ nHdekumern COVID-19, To B gocTynHow
HaM fiMTepaType Mbl He HaLWIW HX OJHOMO ONMCAHHOMO KNMHUYECKOro cy4an. B cTaTbe paccMaTpuBaeTcs KIMHUYECKMIA
cnyyam xmpyprudeckoro neveHus TIJ1A Ha doHe nepeHeceHHon MHdeKLmm COVID-19; npogeMoHCTpMPOBaH KOMMJIEKCHBIN
MoAX0A K NIEYEHMI0 U 0COHEHHOCTU KITMHUYECKON KapTUHBbI.

3aknoyeHue. Ha ocHOBaHWUM NPeACTaBNEHHOMO Cy4aA MOMHO OTMETWUTb BaXKHOCTb KOMMIAEHTHOMO NPUMEHEHUA
aHTMKOArynAHTHOW Tepanuu B rpynne vy, ¢ BUPycCneLmMduyecKon UHTEPBEHLMEN B NNaHe NpoPUNaKTVKM peLuavBoB
TpoMb603IMbONMYECKMX 0CNOMHEHUI. KoMnieKCcHOe XMpYpryecKoe NieYeHne B COYETaHWUM C NPESJIoKEHHBIMU MeToaMm
aHecTe3noNIornYecKoro nocobua ABNAETCA METOAOM Bblibopa B rpynne JuL, CO CpeHEe-BbICOKMM U BbICOKUM PUCKOM
paHHeln cepaeyqHoNn CMepTy.

Knwouesble cnoea: COVID-19; mpomboambonus nezoyHoli apmepuu; KopoHasupycHas uHperyus; COVID-accoyuuposanHas
Koaaynonamus
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ABSTRACT

INTRODUCTION: Venous thromboembolic complications occupy one of the central positions in the structure of
complications associated with CoronaVirus Disease 2019 (COVID-19). Characterized by high epidemiological threshold
values, as well as an atypical clinical picture, they determine the need for new approaches to early diagnosis and active
treatment. Surgical treatment of pulmonary embolism in itself is an extremely controversial method of reperfusion of
the pulmonary arterial bed. Concerning pulmonary embolism associated with a new coronavirus infection, we did not
find a single clinical case reported in the available literature. The article considers a clinical case of surgical treatment of
pulmonary embolism against the background COVID-19 infection, demonstrates a comprehensive approach to treatment
and describes peculiarities of the clinical picture.

CONCLUSION: Based on the presented case, one should note the importance of the anticoagulant therapy in a group
of people with a virus-specific intervention to prevent recurrence of thromboembolic complications. Complex surgical
treatment in combination with the proposed methods of anesthesiological support are the methods of choice in a group of
people at intermediate-high and high risk of early cardiac death.
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LIST OF ABBREVIATIONS

ACE 2 — angiotensin-converting enzyme 2 receptor
ACT — anticoagulant therapy

BP — Blood pressure

COVID-19 — COronaVlrus Disease 2019

CT — computed tomography

HR — heart rate

INTRODUCTION

The COronaVirus Disease 2019 (COVID-19) that
manifested in December 2019, is currently one of the
most serious challenges to the global health system [1].
Demonstrating extreme indications of contagiousness,
it involves patients of various age and sex groups in the
epidemiological structure, while determining extremely
high rates of morbidity and mortality [2]. This situation
is determined by the multifactorial interaction of the viral
agent (SARS-CoV-2) with the human body, which requires
a detailed study of its pathophysiological aspects. In the
structure of the latter, one of the key positions is occupied
by systemic disorders of coagulation processes, referred
to in the literature as COVID-associated coagulopathy [3].

The high affinity of the viral agent to the human
body is determined by the presence of a specific spike
protein (S-protein) that interacts with the angiotensin-
converting enzyme 2 receptor (ACE 2) according to the
enzyme-substrate interaction principle [4]. Replication
and subsequent intervention of the virus into the cellular
environment of the macroorganism leads to the launch
of a whole cascade of immuno-inflammatory reactions,
one of the manifestations of which is the activation of
the blood coagulation system and the launch of thrombin
hypergeneration, which acts as a linking element between
cellular and humoral amplification mechanisms [5]. In
addition to an indirect effect on the haemostatic system,
SARS-CoV-2 has a direct effect on its main links.

Thus, the release of a whole complex of
polyphosphates and the exposure of subendothelial
collagen structures of the vascular wall leads to the
activation of the vascular-platelet link of the haemostatic
system by activating platelets, mast cells, and coagulation
factor XII [4, 5]. The subsequent release of inflammatory
mediators, interleukins, leads to the activation of the
compliment system and the kinin-kallikrein system, which
also aggravates the developing coagulation disorders [6].
Cytokine-mediated damage to the endothelial structures
of the vascular wall determines the development and
progression of endothelial dysfunction, which is manifested
by gradually progressive thrombocytopenia and a decrease
in the concentration of natural anticoagulants. It is
endothelial dysfunction, according to many authors, that
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PA — pulmonary artery

PE — pulmonary embolism

RA — right atrium

TEE — thromboembolectomy

VTEC — venous thromboembolic complications

plays one of the key roles in the developing hypercoagulable
catastrophe [7]. Thus, the presence of ACE 2 on the surface
of endotheliocytes determines the point of application of
viral intervention, which determines mononuclear and
polymorphocellular infiltration of the hasement membrane
of the vascular wall, as well as apoptosis of the endothelial
lining [8]. Such morphological changes contribute to the
formation of microvascular clots, which is confirmed
by the data of a number of researchers on verifiable
atypical microcirculatory thromboses [7, 8]. Subsequent
histological examination of the interested segments of the
microvasculature made it possible to determine that the
interaction of SARS-CoV-2 with ACE 2 leads to a decrease
in the transmembrane expression of the latter. This
situation is quite physiological, compensatory in nature and
is aimed at reducing the viral load. However, competitive
inhibition of ACE 2 leads to a quite understandable increase
in the concentration of angiotensin Il, an increase in its
procoagulant activity [9].

The features of the clinical picture of a developing
viral infection, as well as the features of the morbid status
of the studied patients, determine the deliberation of the
established dogmas of diagnosis and treatment, including
in the group of patients with pulmonary embolism (PE).

This manuscript presents the first case of surgical
treatment of PE associated with a COVID-19 in our clinic,
demonstrates a comprehensive treatment approach, as
well as features of the clinical picture.

Clinical case

Patient M., 63 years old, was hospitalized in the
Research Institute Specialized Cardiosurgical Clinical
Hospital named after academician B. A. Korolev on 7
September 2021 with Clinical diagnosis: High risk subacute
PE. Severe pulmonary hypertension. Severe tricuspid
valve insufficiency. Concomitant diagnosis: convalescent
of a COVID-19 complicated by polysegmental pneumonia
dated July 2021, occlusive form of post-thrombophlebitic
syndrome with a predominant lesion of the superficial
femoral vein on both sides without signs of flotation.
Atherosclerotic hemodynamically insignificant lesion of the
extracranial part of the brachiocephalic arteries. Chronic
gastritis, with signs of atrophy of the mucous membrane.
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At the time of hospitalization, the patient complained
of severe shortness of breath with minimal physical
exertion, pain in the left side of the chest, severe weakness,
and palpitations.

After collecting the anamnesis of the disease, as well
as analyzing the accompanying medical documentation, it
was known that at the end of July 2021 the patient had been
ill with the COVID-19 complicated by COVID-associated
pneumonia (2 degree of severity according to computed
tomography (CT) of the lungs), for which he was under
general inpatient treatment at a COVID hospital at the place
of residence. During his stay in a specialized hospital, the
patient underwent complex cardiological therapy, including
heparin therapy as part of the prevention of thrombotic
complications.

A week after discharge from the hospital the patient
noted the appearance of arching pain and swelling in the
right lower extremity, for which he was admitted to the
City Clinical Hospital at the place of residence, where,
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during the additional examination, thrombosis of the right
superficial femoral vein was verified. In this connection, the
patient was prescribed anticoagulant therapy (ACT) — new
oral anticoagulant — in a therapeutic dosage.

It should be noted that when analyzing the primary
documentation, including data from laboratory and
instrumental research methods, data for previously
suffered thromboembolic complications were not obtained.
Against the background of ongoing conservative therapy on
29 August 2021, the patient suffered an attack of severe
shortness of breath, pain in the heart area, an episode of
loss of consciousness, in connection with which he was
hospitalized in the Regional Vascular Center with suspected
acute coronary syndrome.

In the process of laboratory and instrumental
examination, according to the results of multispiral
CT-angiopulmonography, the central form of PE was
diagnosed (Figure 1), for which thrombolytic therapy with
actilyse (Alteplase®) was performed.

Fig. 1. Fragments of multispiral CT-angiopulmonography in coronal (
masses are determined at the level of the right branch of the PA (A,

left lower lobe branch of the PA (E).
Notes: CT — computed tomography, PA — pulmonary artery.

According to the control multispiral CT-
angiopulmonography, performed on the 8" day after
thrombolytic therapy, there was a negative trend in the
form of total occlusion of the segmental branches of the
right pulmonary artery (PA), an increase in the obstruction
area of the lower lobar branch of the left PA up to 68%,

A,
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D), axial (B) and sagittal (C, D) projections: occlusive thrombotic
C); stenosing thrombotic defects of the left main branch and the

as well as signs of a sharp overload of the right heart
chambers (Figure 2). In the objective status, there was
a progressive deterioration of the condition in the form
of an increase in shortness of breath, a drop in the
parameters of central hemodynamics. 5 September 2021
the patient was examined by a cardiovascular surgeon
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Fig. 2. Fragments of multispiral computed tomography — angiopulmonography angiopulmonography in axial planes. Signs of a sharp
overload of the right chambers of the heart: — balloon-like dilatation of the trunk and main branches of the pulmanary artery (2A); a
sharp increase in the size of the right chambers of the heart, the ratio of the transverse size of the right ventricle in relation to the left

as 1.8:1.0; dilatation of the right atrium (2B).

of the clinic through the aviation ambulance, as a result
of which an open surgical intervention was indicated —
thromboembolectomy (TEE) from the PA in a specialized
cardiosurgical hospital.

Upon admission to the emergency room, the patient's
condition was moderately severe. The patient is asthenic,
while being fully oriented and accessible to verbal contact.
The skin and visible mucous membranes are pale with a
yellowish tint, signs of acrocyanosis. Sp0, without inhalation
of humidified oxygen was 86%, when oxygen was supplied
through nasal catheters it increased to 97%. The chest
without features, cylindrical in shape, is actively involved
in the act of breathing. Heart sounds are muffled, rhythmic
with a heart rate (HR) of 89 per minute. Auscultation of the
heart region revealed a systolic murmur at the base of the
xiphoid process of the sternum, accentuated Il tone over
the pulmonary artery. Blood pressure (BP) 95/70 mm Hg.
In the lungs, breathing is vesicular, weakened in the lower
sections on both sides, single dry rales, respiratory rate up
to 20 per minute. Pastosity of the lower extremities was
noted up to the level of the middle third of the lower leg
on both sides. Symptom of Moses is negative, Homans —
negative. The pulsation of the peripheral arteries of the
lower extremities is distinct on both sides. According to
electrocardiography (6 September 2021): sinus rhythm
with HR of 78 per minute. Right axis deviation (a angle
+75°). Segment PQ — 160 ms, QRS — 120 ms. Right
bundle branch block. Reduced voltage complexes in
standard leads, single supraventricular extrasystoles.

Transthoracic echocardiography (6 September 2021):
a sharp dilatation of the right chambers of the heart. Severe
pulmonary hypertension, expansion of the PA. Paradoxical
movement of the interventricular septum (Figure 3A),
the left parts of the heart are compressed by dilated
right chambers (Figure 3B). Left atrium 45 x 32 mm, RA
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63 x 56 mm. The right ventricle end-diastolic size is 44 mm,
left ventricle end-diastolic size — 38 mm. Left atrium:
dilated up to 36 mm, with an obstructive type of blood flow.
Regurgitation on the left atrium valve of the 2nd degree.
Systolic pressure in PA 88 mmHg.

The results of Doppler ultrasound of the veins
of the lower extremities (6 September 2021): post-
thrombophlebitic syndrome on both sides. Occlusive form
of superficial femoral vein thrombosis on both sides without
signs of flotation. When analyzing the architectonics of the
thrombotic process, the predominance of organized ‘old’
thrombotic masses in the right superficial femoral vein
was noted, while fresh, soft blood clots tightly fixed to the
venous wall were visualized on the left lower extremity.

The data of laboratory research methods demonstrated
the phenomena of initial hepatic and renal insufficiency
(alanine aminotransferase — 68 U/|, aspartate amino-
transferase — 143 U/|, total bilirubin 90.4 ymol/L, urea —
11.2 mmol/L, creatinine — 131 mmol/L, glomerular filtration
rate — 55 ml/min x 1,72 m?), myocardial dysfunction
(Troponin | 3 ng/ml, creatinekinase 601.6 U/L, lactate de-
hydrogenase 455.8 U/L). The level of D-dimer was 3.15 ug/ml.

Taking into account the age of the patient, the nature
of the underlying and concomitant pathology, the results
of laboratory and instrumental research methods, it was
decided that it would be expedient to perform selective
coronary angiography as part of the preoperative additional
examination. According to the latter, no hemodynamically
significant stenoses of the coronary arteries were found
(Figure 4). As an artifact, a branch of the left coronary
artery was found, which forms 2 bronchial arteries of the
right lung (Figure 5).

7 September 2021 the patient underwent surgical
intervention — TEE — from the main and lobar branches
of the PA. Epicardial ablation of the PA trunk and lobar
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Fig. 3. Parameters of transthoracic echocardiography: Paradoxical movement of the interventricular septum (3A); Sharp expansion of
the right chambers of the heart (3B); High rates of peak and moderate pulmanary hypertension (3C).

Fig. 5. Angiography results: a branch of the left coronary artery that forms 2 bronchial arteries of the right lung.

DOI: https://doi.arg/10.17816/PAVLOVI109916
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branches. Plasty of the tricuspid valve according to Batisto.
Ligation of the RA appendage.

A standard median sternotomy followed by cannulation
of the aorta and isolated cannulation of the orifices of both vena
cava was used as an access. After obtaining a venous outflow,
normothermic perfusion was started for 71 min. The aorta
was not clamped during the main stage of the operation.

From the very beginning of the surgical intervention,
dilatation of the PA cone, its main branches, as well as a
rotational displacement of the position of the heart axis to the
left was noted. The first step was reconstructive intervention
on the tricuspid valve. As access to the right atrioventricular
valve, we used oblique transverse ateriotomy. During
the revision of the tricuspid valve leaflets were thin, the
subvalvular apparatus was unchanged, an expansion of
the annulus fibrosus was noted up to 5 cm. Batisto plasty
was performed with ‘Etibond 2.0° thread, after which the
atriotomy access was sutured with partial excision of the
free wall of the RA due to its ‘excessive’ volume. For the
same purpose, ligation of the RA appendage was performed.
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A longitudinal incision opened the PA trunk with
a gentle transition to the left PA to the level of its
bifurcation. In the lumen of the lobar branches of the left
PA, mixed thrombotic masses were located, partially fixed
to the PA wall, completely occluding the orifice of the
lower lobar artery and stenosing the lumen of the upper
lobar artery with a transition to the segmental level. To
improve the exposure of the right PA trifurcation, the
latter was selectively isolated by rotating the ascending
aorta and superior vena cava using previously performed
soutaches. At the base of the right PA, mixed, partially
organized thrombotic masses were visualized, completely
obturating its lumen and passing to the lobar segments. In
terms of improving the visualization of the surgical field,
an additional opening of the trunk of the right PA was
performed with the transition to the upper lobe branch.
Using a set of straight and curved Gross—Meyer clamps,
as well as vascular scapulae, TEE was performed from
the main and lobar branches of the PA with adequate
retrograde blood flow (Figure 6).

Fig. 6. Angiography results: a branch of the left coronary artery that forms 2 bronchial arteries of the right lung.

It should be noted that the stage of TEE was carried
out with a constant vacuum — aspiration with a vacuum
discharge of up to 200 mmHg-300 mmHg, which is aimed
at evacuating small-focal detritus. Taking into account the
large diameter of the trunk and branches of the PA, we
abandoned the use of ‘patches’ as a hermitization of the
arteriotomy access, performing the latter by applying a
2-row suture with a ‘Prolene 5.0" thread. After checking for
hemostasis, the patient underwent radiofrequency ablation
of the trunk and orifices of the main PA branches.

After the end of the surgery, the patient was transferred
to the intensive care unit on the background of medical sleep
in an extremely serious condition. According to the results
of transthoracic echocardiography performed upon arrival
in the intensive care unit, high pulmonary hypertension with

DOl https://doi.org/10.17816/PAVLOVI109916

systolic pressure in the PA up to 75 mmHg, paradoxical
movement of the interventricular septum was noted.
End-systolic volume/end-diastolic volume — 41 ml/15
ml. Ejection fraction 66%. The severity of the patient's
condition was largely determined by the nature of the
underlying disease, the features of the surgical intervention
performed, as well as severe right ventricular failure. In
terms of inotropic myocardial simulation, a 2-component
therapy with catecholamines (epinephrine 0.18 pg/kg/min,
norepinephrine 0.2 pg/kg/min) was used with stabilization
of BP at the level of 110/60 mm Hg. HR 60 per minute,
central venous pressure 14 mmHg. Given the high residual
pulmonary hypertension, on 22 September 2021 a Swan-
Ganz catheter was placed for an objective assessment of
hemodynamics in the right heart. Thus, the pressure in the
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pancreas was 104/1 mmHg, the pressure in the PA —
104/28 mm Hg, systemic pressure — 95/60 mm Hg.
Breathing — full ventilation in biphasic positive airway
pressure mode with positive end-expiratory pressure
5 mm Hg-9 mm Hg. Fraction of inspired oxygen 1-0.7,
frequency — 12. Sp0, against this background is 97% with
episodes of desaturation up to 70% during the sanitation
of the tracheobronchial tree. In terms of treatment of
pulmonary hypertension, the patient underwent inhalation
therapy with nitric oxide. For inhalation therapy, the
domestic apparatus ‘Tianox’ was used.

Inhalation of nitric oxide was carried out in the inspiratory
part of the respiratory circuit. For inhalation therapy, a
special breathing circuit from ‘Intersurgical’ firm was
used. The flow rate of inhaled nitric oxide was 300 ml/min-
400 ml/min with a concentration of 50 ppm in a fresh
oxygen flow (1.5 L/min-2 L/min). The supplied inhalation
mixture was monitored using an electrochemical analyzer.

Against the background of the therapy, positive
dynamics was noted in the form of a monotonous
decrease in pulmonary hypertension. On the morning of
11™ September 2021 heart rhythm disturbances were noted
in the form of paroxysm of atrial fibrillation with HR of
up to 120 per min. Electropulse therapy was performed
twice with a discharge of 100 J with the restoration of a
regular sinus rhythm, followed by the application of ACT.
On 13 September 2021 at 11:00 a.m., an alveolar opening
maneuver was performed with the expansion of the fields o
f both lungs under the control of chest X-ray. The patient was
extubated at 13:00 on 13 September 2021 and transferred
to high-flow oxygen therapy with fraction of inspired
oxygen parameters of 0.55 with a flow volume of up to
6 L/min. On the morning of 24 September 2021 there was
stabilization of hemodynamic parameters (BP 124/74 mm Hg,
HR 84 per min, central venous pressure 10 mmHg,
mean pressure in the PA 56 mmHg, Sp0, 98%), which
made it possible to discontinue the use of norepinephrine,
reduce the epinephrine dose to 0.01 mg/kg/min.

26 September 2021 the patient was transferred
to the ward of the cardiac surgery hospital. The patient
underwent complex conservative therapy in volume:
oxygen therapy, ACT with vitamin K antagonists, vasoactive
therapy with pentoxifylline, phosphodiesterase inhibitor
type 5 in therapeutic dosages, and tablet thrombolytics
(Thrombovazim®) were also used. According to the results
of control laboratory research methods, a positive trend
was noted in the form of a decrease in liver and kidney
failure. According to the control echocardiography, the
systolic pressure in the PA was 50 mm Hg, there was a
leveling of the phenomena of acute right ventricular failure.
The patient was later discharged for outpatient treatment
with the recommended scheme of conservative therapy.

The patient was consulted by an angiosurgeon of the
clinic after 1 month after discharge from the hospital. In
the objective status, there was an increase in exercise
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tolerance, no signs of respiratory failure, stable parameters
of central hemodynamics. The results of echocardiography
showed signs of remodeling of the right chambers, a
decrease in pressure in the PA (systolic pressure —
45 mm Hg). The patient underwent a correction of the
applied conservative therapy, a planned follow-up in the
clinic after 3 months was recommended.

DISCUSSION

COVID-19 and its associated complications have
certainly made significant changes in the existing way of
life of the entire medical community [1]. The polyvalence of
the clinical manifestations of the infectious disease under
consideration, as well as the unpredictable response of the
macroorganism to the developing immune-inflammatory
reaction, determine the high rates of morbidity in the
structure of interested patients [10]. Violation of the
coagulation system occupy one of the most important,
key positions in the multifaceted pathogenetic structure
of a viral infection, determining the high epidemiological
thresholds of venous thromboembolic complications
(VTEC). Thus, in the published work of F. A. Kloka, et al.
(2020), it was shown that VTEC occurs in more than 25%
of the studied patients [11]. Approximately comparable
data are shown in the works of the J. Poissy, et al. (2021)
[12]. A retrospective analysis of S. Cui, et al. (2021)
based on the analysis of case histories of resuscitation
of patients, determined the incidence of VTEC in 25% of
the subjects [6]. Of course, comparable threshold values
in the works of different authors allow us to speak of a
variational trend in developing complications. However,
despite this, at the moment there is no generally accepted
opinion regarding this pathogenetic relationship. So, it is
not completely clear whether the considered coagulopathy
is pathognomic for the studied viral agent, or whether it
is a nonspecific consequence of a severe general somatic
disease. The only thing that is not in doubt in this case is
the extremely high epidemiological thresholds of morbidity.
The recorded epidemiological indicators of 25%-27% are
extremely subjective and do not allow characterizing the
true clinical picture. The fact is that the use of screening
methods of instrumental diagnostics in the above studies
was initiated only with a progressive deterioration in the
condition of patients, as well as with the appearance of
specific symptom complexes [6, 13].

The results of the J. F. Llitjos, et al. (2020) study
demonstrated that the objective incidence of VTEC in the
considered patients is more than 69%, with a proportion
of PE of more than 25% [4]. Co-directed results are
voiced by the pathoanatomical work of D. Wichmann, et
al. (2021), which is based on a morphological study of
patients with a life-time verified diagnosis of COVID-19
[14]. Morphological changes in the microvasculature with
a targeted lesion of the distal segments of the pulmonary
circulation and progressive endothelial dysfunction, just
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like the features of the clinical picture of PE, require the
search for a comprehensive solution.

The presented manuscript presents the first-hand
experience of surgical treatment of PE associated with
COVID-19. The peculiarities of the course of the early
postoperative period, along with changes in the parameters
of central hemodynamics, determined the use of the
entire available arsenal of means, including the use of
medical gases and complex conservative therapy, which
ultimately made it possible to achieve a positive result. At
the moment, the clinic has accumulated experience in the
complex treatment of 9 patients with COVID-associated PE.
Despite the objective severity of the studied patients, the
change in the clinical picture, as well as the extent of the
damage to the pulmonary arterial bed, the technique we
used determined a 100% 30-day survival rate [14].

The presented clinical case clearly demonstrates the
dynamics of coagulopathy development in a patient with
polymorbid pathology. Of course, the presence of deep
vein thrombosis and the consequences of viral intervention
determined the recurrence of VTEC in the volume of
pulmonary embolism. Analyzing the materials of the
presented case, it can be noted about the need for careful
selection of ACT, as well as increasing patients' adherence
to the prescribed treatment regimen at the outpatient stage.
Taking into account the elements of mimicry of developing
processes, it is necessary to perform mandatory methods
of radiation examination from the point of view of screening
evaluation of the effectiveness of the treatment.

Thus, the questions posed by the new coronavirus
infection to the entire medical community, including
those related to VTEC, require further study and
analysis. The severity of the condition of the patients
under consideration, just like the degree of severity of
competitive pathology, determines the need to accumulate
the experience available at the moment, as well as an
integrated approach not only to the issues of surgical
support, but also anesthetic and perfusion support.
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CONCLUSION

The presented manuscript presents the first
experience of surgical treatment pulmonary embolism
after a new coronavirus infection. Features of the flow
early postoperative period, along with changes in the
parameters of the central hemodynamics, determined the
use of the entire available arsenal of tools, including the
use of medical gases and complex conservative therapy,
which in ultimately led to a positive result.
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