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Abstract 
Coronavirus-2 Severe Acute Respiratory Syndrome (SARS-CoV-2) was first 

described in early December 2019 and has rapidly spread globally, causing significant 

disruptions in the provision of healthcare services in many countries. The volume of 

cardiac surgery has also undergone significant changes due to the redistribution of bed 

resources. Although the measures applied have been beneficial for the treatment of 

patients with coronavirus infection (COVID-19), the implications of postponing cardiac 

surgery for patients with cardiovascular disease need to be considered. It can be 

assumed that these patients will have progression of the underlying disease, which will 

lead to an increase in the number of patients in need of emergency cardiac surgery. The 

article describes a case of emergency surgery in a patient with dissecting aneurysm of 

the aortic root on the background of bilateral polysegmental viral pneumonia   

(COVID-19). 

Key words: Covid-19, viral pneumonia, aortic aneurysm, multislice computed 
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Аннотация 
Coronavirus-2 катуу курч респиратордук синдрому (SARS-CoV-2) биринчи 

жолу 2019-жылдын декабрынын башында сүрөттөлгөн жана тез арада дүйнө 

жүзү боюнча жайылып, көптөгөн өлкөлөрдө саламаттыкты сактоону 

үзгүлтүккө учураткан. Керевтуу фондусун кайра белуштурууге байланыштуу 

кардиохирургиянын келему да олуттуу езгеруулерге дуушар болду. Көрүлгөн 

чаралар коронавирус инфекциясы (COVID-19) менен ооруган бейтаптарды 

дарылоодо пайдалуу экендигин далилдегени менен, жүрөк-кан тамыр оорулары 

менен ооруган бейтаптар үчүн кардиохирургияны кийинкиге калтыруунун 

кесепеттерин эске алуу керек. Бул бейтаптар кардиохирургияга шашылыш 

түрдө муктаж болгон бейтаптардын санынын көбөйүшүнө алып келе турган 

негизги оорунун өнүгүшүнө алып келет деп болжолдоого болот. Макалада эки 

тараптуу полисегменттик вирустук пневмониянын (Ковид-19) фонунда аорта 

тамырынын аневризмасы бар пациентке шашылыш операция жасалган учур 

баяндалган. 

Ачкыч сөздөр: Ковид-19, вирустук пневмония, аорта аневризмасы, 

мультиспиралдык компьютердик томография. 
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Аннотация 
Тяжелый острый респираторный синдром коронавируса-2 (SARS-CoV-2) 

был впервые описан в начале декабря 2019 года и быстро распространился по 

всему миру, вызвав значительные сбои в предоставлении медицинских услуг во 

многих странах. Объем кардиохирургических операций также претерпел 

значительные изменения в связи с перераспределением коечного фонда. Хотя 

принятые меры оказались полезными для лечения пациентов с коронавирусной 

инфекцией (COVID-19), необходимо учитывать последствия откладывания 

кардиохирургии для пациентов с сердечно-сосудистыми заболеваниями. Можно 

предположить, что у этих пациентов будет прогрессирование основного 



заболевания, что приведет к увеличению количества пациентов, нуждающихся в 

неотложной кардиохирургии. В статье описан случай экстренной операции у 

пациента с расслаивающейся аневризмой корня аорты на фоне двусторонней 

полисегментарной вирусной пневмонии (Covid-19). 

Ключевые слова: COVID-19, вирусная пневмония, аневризма аорты, 

мультиспиральная компьютерная томография (МСКТ). 

 

Introduction  

The pandemic of coronavirus infection COVID-19 (COronaVIrus Disease-2019) 

caused a rapid increase in the number of cases and high mortality worldwide [1]. The 

causative agent of the coronavirus infection COVID-19 is the SARS-CoV-2 virus, a 

new coronavirus that was first identified in Wuhan, China in December 2019. The 

virus's genetic sequencing results indicate that it is a beta-coronavirus, closely related to 

the SARS virus. Clinical transmission - transmission of SARS-CoV-2 from 

symptomatic individuals. Epidemiological and virological studies show that 

transmission of infection occurs mainly from patients with clinically expressed disease 

to other people through close contact by airborne droplets, through direct contact with 

an infected person or through contact with contaminated objects and surfaces [2–5]. 

Clinical and virological studies, during which repeated collection of biological samples 

from patients with confirmed infection, show that the release of SARS-CoV-2 occurs 

most intensively from the upper respiratory tract (URT) (nose and throat) in the early 

stages of the disease [6– 8], within the first 3 days after the onset of symptoms [8–10]. 

An asymptomatic case is a variant of the course of SARS-CoV-2 infection, when the 

infected person does not develop any clinical manifestations. 

While most COVID-19 patients have mild form (40%) or moderate to severe 

(40%) illness, about 15% develop severe illness requiring oxygen support, and 5% have 

extremely severe (critical ) course with complications such as respiratory failure, acute 

respiratory distress syndrome (ARDS), sepsis and septic shock, thromboembolism and / 

or multiple organ failure, including acute kidney and heart damage [11, 20]. Elderly 

age, smoking [12-13], and concomitant non-communicable diseases such as diabetes, 

arterial hypertension, heart disease, chronic lung disease, and cancer have been reported 

as risk factors for the development of severe illness and death. The results of 

multivariate analysis confirmed that older age has a higher score on the dynamic 

assessment of organ failure (SOFA) scale and D-dimer marker> 1 μg / L at 

hospitalization correlated with higher mortality [14-15]. 

The research of the consequences of the new coronavirus infection is being 

carried out in many medical centers around the world. Unfortunately, more and more 

people are faced with this insidious disease. To be able to help them recover as 

efficiently and quickly as possible after an infection, you need to know what is 

happening in dynamics, in the long term after the disease. It is known that the virus 

causes a number of changes in the body, which also affect the cardiovascular system. 

Violation of blood clotting leads to the formation of microthrombi, changes in the 

rigidity of the vascular wall cause high blood pressure - and these are just some of the 

consequences of the virus. Cores are in the first place in the risk group. As practice 



shows, people with chronic diseases such as ischemic disease, arterial hypertension, 

with problems of the endocrine system - diabetes mellitus, overweight, the elderly often 

have increased thrombus formation. Patients with coronary heart disease, atherosclerotic 

vascular lesions may have repeated heart attacks due to microthrombosis of the 

coronary vessels. If a blood clot gets into the vessels of the brain, it can result in a 

stroke, if in the lungs - thromboembolism or pulmonary infarction, in other organs - 

their ischemic damage. But those who did not previously know problems with blood 

vessels and heart can also get hit when the coronavirus ricochets. Therefore, it is 

important to monitor blood pressure and pulse, especially if after illness it is not 

possible to recover for a long time. If there is increased weariness, fatigue, headaches, 

and during normal physical exertion, shortness of breath and pressing, constricting pains 

in the heart, palpitations, a feeling of "interruption", there is no rhythm of the pulse, it is 

necessary to understand the reasons for this condition. 

The COVID-19 pandemic has led to a significant decrease in routine cardiac 

surgery worldwide. Currently, there are works in which the authors report on successful 

cases of performing cardiac surgery in patients with COVID-19 [16-17]. This is a very 

rewarding experience to understand how heart surgery can be adapted to work in a 

pandemic. In addition, cardiologists and cardiac surgeons faced the need to solve a 

serious problem: the risks arising from postponing surgery in patients with 

cardiovascular diseases should be correlated with the risks of performing surgery during 

the incubation period or the occurrence of nosocomial infection caused by             

SARS-CoV-2. 

In this article, we want to present our experience in the surgical treatment of a 

patient with a dissecting aneurysm of the ascending aorta (De Bakey type I), who was 

diagnosed with bilateral polysegmental viral pneumonia in the preoperative period. 

Description of the clinical case 

Patient L.A., 28 years old, was admitted for inpatient treatment to the Department 

of Acquired Heart Diseases and Coronary Surgery (CPPSiKH) of the Scientific 

Research Institute of Heart Surgery and Organ Transplantation (NIIHSTO) 05.07.2021. 

The patient complained of shortness of breath and weakness during exercise, 

accompanied by severe heart palpitations, fatigue, as well as recurrent dizziness and 

headaches, numbness of the fingertips. 

Medical history: according to the patient’s words, an increase in blood pressure 

(BP) was not previously noted. The above complaints bother for 1 month, I went to the 

doctor at the place of residence, where a diastolic murmur was detected in the projection 

of the aortic valve. Sent to NIIKHSTO for examination and diagnosis clarification. 

Echocardiography revealed signs of a dissecting aneurysm of the ascending aorta. Sent 

to MSCT for panortography with contrast, where a dissecting aneurysm of the 

ascending aorta was confirmed. Insufficiency of the aortic valve. Left ventriculomegaly. 

Bilateral polysegmental pneumonia of viral etiology with lung damage up to 16%. Test 

for antibodies Covid-19 (ELISA) Ig M-4.11, Ig G-0.64. She was consulted by a 

pulmonologist, diagnosed with bilateral polysegmental viral pneumonia, mild course. 

Considering the life-threatening condition - rupture of the aortic aneurysm, the patient 

was hospitalized at NIIKHSTO for surgical treatment. 



From the anamnesis of life: social conditions are satisfactory. She denies 

infectious diseases (viral hepatitis, tuberculosis, skin and venereal diseases). Pregnancy 

- 4, childbirth - 4. Epidemiological history according to COVID-19 - contact with 

infectious patients denies. 

Laboratory data upon admission: UAC: Hb - 140 g / l, erythrocytes - 4.5x10 ^ 

12 / l, CP 0.93, platelets - 212x10 ^ 9 / l, leukocytes - 8.5x10 ^ 9 / l, ESR - 7 mm / h, n / 

nuclear - 1%, s / nuclear - 54%, lymphocytes - 36%, monocytes - 6%. Renal tests: 

Creatinine - 67.2 Mcmol / L, urea 4.0 mmol / L, rest. nitrogen 15.4 mmol / l. Hepatic 

tests: Bilirubin: total 14.5 μmol / L, direct 2.3 μmol / L, indirect 12.2 μmol / L. ALT 

40.6 U / L, AST 37.3 U / L. Blood sugar 5.0 mmol / l. Lipid spectrum: Total 

cholesterol 5.3 mmol / L. LDL-C 3.7 mmol / L. HDL cholesterol 1.1 mmol / l. 

Triglycerides 1.2 mmol / L. Revotests: ASLO 200 IU / ml, CRP neg., RF neg., RW, 

HIV, viral hepatitis B, C: negative. D-Dimer in blood plasma: 0.2 ng / ml. Antibodies 

for Sars-Cov-2: Antibodies for IgM-positive CP = 4.11, antibodies for IgG-negative CP 

= 0.64. Ferritin: 19.7 ng / ml. NT-proBNP-988,9pg / ml. OAM: straw yellow color, 

beats. weight 1016, protein - neg., leukocytes 1-2-1 in FOV. 

Instrumental research methods upon admission: 

ECG: sinus rhythm, heart rate 75 per minute. The vertical position of the EOS. 

Left ventricular hypertrophy. 

EchoCG: Aorta: not compacted, dilated at the sinus of Valsalva - 70mm, 

ascending aorta - 27mm, arch - 18mm, descending aorta - 18mm, abdominal aorta - 

16mm. Above the cusps of the aortic valve in the Valsalva sinus, there is a circular 

dissection of the aortic intima; no dissection was found in other parts of the aorta. Aortic 

valve (AK): tricuspid, the leaflets do not close in the center, gaping. FC AK - 23mm, 

the degree of regurgitation - up to 2.5 tbsp. AVmaxPG - 8 mm Hg; Mitral valve: in 

antiphase, PSMK prolapses by 0.34 cm, without focal pathology, the degree of 

regurgitation is minimal, MVmaxPG - 3 mm Hg; Tricuspid valve: in antiphase, the 

degree of regurgitation is minimal, TVmaxPG - 2 mm Hg; Pulmonary artery: not 

dilated, trunk d - 20 mm. The pulmonary valve: not changed, the degree of regurgitation 

is minimal. LP-19mm, PP-not expanded, LV: KDR-67mm, KSR-47mm, FVlzh-56% 

(according to Teicholz). 



Figure 2. A - aneurysmal expansion of the aortic root; 

B - unchanged part of the ascending aorta. 

 

TMZhP - 9 mm; tZSLZh - 9 mm; There are no zones of hypokinesis. LV diastolic 

function: E / A - not impaired. PZh-17 mm, tPSPZh - 4 mm. Average LAP - 22 mm Hg. 

Pericardium: not changed. MPP, IVP: intact. Additional trabecula in the left ventricular 

cavity. 

Duplex scanning of arteries and veins of the upper extremities. Conclusion: 

Echographic signs of the age norm variant. 

Protocol MSCT panortography with intravenous contrast enhancement. Starting 

from the sinotubular junction, a linear circular dissection section up to 22 mm deep is 

noted. Here, aneurysmal expansion is determined with a maximum size of up to 72 mm 

and a length of 65 mm. A linear dissection site is also defined in the distal part of the 

aneurysm. No dissection spread along the ascending, arch, descending aorta, or 

brachiocephalic vessels. The aortic valve is tricuspid. In the parenchyma of both lungs, 

areas of compaction of the "ground glass" type are determined with lesions in the lower 

lobe of the right lung <25%, in the upper lobe of the left lung <5%, in the lower lobe 

<5%. The final score is 4 out of 25, the total volume of lung lesions is about 16%. 

 

 

 

 

 

 

On July 6, 2021, the patient underwent urgent surgery - Bentall de Bono 

under conditions of moderate hypothermic (34C0) artificial circulation (CI), blood 

cardioplegia (CCP). 

On operation: The ascending aorta starting from the root is spherically 

aneurysmically expanded to 8.5-9 cm, up to 8-9 cm long, tense, thinned, moderately 

bluish in color. Further, the diameter of the ascending aorta is of normal size (about 3.0 

cm), in the region of the brachiocephalic trunk about 2.8 cm.The heart is enlarged by the 

left ventricle 

 

 

 



Figure 2. A - aneurysmal expansion of the aortic 

root; 

B - unchanged part of the ascending aorta. 

 

Figure 3. A - True aortic lumen; 

B - aneurysmal sac (false lumen); 

C - Aortic valve; 

D - The mouth of the left coronary arteries. 

 

 

  

 

The entrance to the IR was unremarkable. Drainage of the upper right pulmonary 

vein for LV decompression. Aortic occlusion, opened aneurysmal sac, cold CCM in the 

mouth of both coronary arteries, cardiac arrest (hereinafter referred to as CCC every 15 

minutes). Revision: intimal stratification begins 1.5 cm above the right coronary artery, 

extends circularly along the entire circumference of the aorta for 6-7 cm. The true 

lumen of the aorta is closer to the brachiocephalic trunk about 2.8 cm. 

The aneurysmal sac was excised. The orifices of the coronary arteries (CA) 

extend 2 cm above the annulus fibrosus (FC) of the AC and are highlighted at the sites. 

AK is tricuspid, valve cusps with edge seal are stretched, FC is moderately widened, 

valve opening is gaping. The valve leaflets are excised. The AK ring freely passes the 

23 calibrator. A valve-containing conduit (mechanical heart valve St. Jude medical-23, 

Jotec FlowWeave BIOSEAL 28 vascular prosthesis) was implanted with 3 "P" 

commissural and 10 "P" sutures on the gaskets. Reimplantation of the orifices of the CA 

on sites with a continuous suture into a vascular prosthesis. The distal end-to-end 

anastomosis was applied with a continuous suture. Prevention of air embolism, released 

aorta. The restoration of cardiac activity is independent through fibrillation, a single 

defibrillation, the sinus rhythm is restored. Stabilization of hemodynamics. 

 



Figure 4. A - Valve-containing conduit. 

 

 

 

 

 

 

Control hemostasis, smooth departure from the IC. The pericardial cavity and the 

anterior mediastinum were drained. Layer-by-layer wound closure. IR time - 147 

minutes, aortic clamping time - 126 minutes. 

During her stay in the A&R department, the patient's condition is stable, planned 

awakening and extubation on the first day after surgery. For further observation and 

treatment, she was transferred to the department of CPPS and CC on the second day 

after the operation. 

ECG at the time of discharge: Sinus rhythm, heart rate 82 beats per minute. The 

vertical position of the EOS. 

EchoCG at the time of discharge: Aorta - in the conduit position - d 28 mm, AK - 

in the position of a mechanical prosthesis, gradient - 14 mm Hg, minimal regurgitation, 

LA - 32 mm, LV - KDR - 53 mm, DAC - 39 mm , PV - 53%. 

The postoperative period was uneventful. The postoperative wound healed by 

primary intention. She was discharged home with an improvement in her general 

condition and well-being on the 9th day after the operation. 

Exposure to the SARS-CoV-2 virus and other pathogenic factors with toxic, pro-

inflammatory and procoagulant effects can lead to decompensation of concomitant 

CVDs and increase hospital mortality. 

Currently, data on the results of surgical treatment of patients with COVID-19 

have been published in the medical literature. Lei S, et al. reported the treatment 

outcomes of 34 patients who underwent various operations during the incubation period 

of COVID-19. 

The authors suggested that surgery may worsen the progression of the infection. 

the mortality rate among these patients was 20.6%, higher than in surgical patients 

without COVID-19 [18]. In the international multicenter cohort study COVIDSurg 

Collaborative, which included 1128 patients with confirmed COVID-19 infection who 

underwent a wide range of operations, the 30-day mortality rate was 23.8%, which is 

also higher than this indicator compared to patients without COVID-19 [19 ]. 

Thus, based on the currently available data, it can be assumed that cardiac surgery 

patients are the most vulnerable cohort of patients who have worse outcomes in the 



presence of concurrent infection caused by SARS-CoV-2. At the same time, a number 

of authors reported relatively satisfactory results of cardiac surgery in patients during 

the incubation period of COVID-19, as well as in the midst of this infection [16, 17]. 

The analysis of these works is necessary to develop a specific tactics for the 

management of cardiac patients in the context of the COVID-19 pandemic. 

Our experience and the result of emergency intervention in a patient with 

dissecting aortic aneurysm with COVID-19 allow us to determine the following 

recommendations: 

1. Patients who are shown to perform cardiac surgery should undergo a complete 

preoperative examination, after reviewing the results of which, a team of specialists 

(infectious disease specialist, cardiologist, pulmonologist, surgeons) should assess the 

urgency of the operation; 

2. To reduce the possibility of nosocomial infection with SARS-CoV-2, patients 

should be in the hospital for as little time as possible before the operation, and after the 

operation, it is necessary to minimize the number of patient contacts with others; 

3. Routine testing for the presence of infection caused by SARS-CoV-2, should 

undergo all patients preparing for surgery to identify asymptomatic and subclinical 

disease; 

4. Given that the sensitivity of a nasopharyngeal swab with RT-PCR for detecting 

SARS-CoV-2 is <70% (according to some data, 30-40%), it is necessary to analyze the 

level of laboratory markers of infection activity (C-reactive protein, ferritin, 

procalcitonin, fibrinogen, D-dimer), as well as data from additional research methods, 

such as measuring the level of blood saturation, in doubtful situations - CT scan of the 

chest organs; 

5. Any clinical change indicating the likelihood of COVID-19 in the perioperative 

period is an indication for re-examination of the nasopharyngeal smear and CT of the 

chest (CT screening of the chest has a higher sensitivity (98%) than RT-PCR of a smear 

from nasopharynx to determine the presence of infection caused by SARS-CoV-2; 

6. If the course of COVID-19 worsens, it is necessary to start specialized 

treatment as soon as possible in accordance with the latest recommendations 

(protocols), and, if necessary, transfer to a specialized institution. 
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