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ES — emotional state 
MH — mental health 
MSCT — multispiral computed tomography 
PH — physical health 
PF — physical functioning 

RF — role functioning 
SF — social functioning 
TG — therapeutic gymnastics 
VA — vital activity 

INTRODUCTION 

Type A aortic dissection is a fatal disease, the 
surgical treatment of which is one of the most 
difficult areas of cardiovascular surgery. From the 
moment of the first symptoms of the disease without 
surgical intervention, the mortality rate is 2% for 
each hour [1]. Despite enormous accumulated 
experience in aortic surgery, early postoperative 
mortality according to the literature is 5.3–25.7% [2–
8]. In recent years, diagnostic methods and surgical 
techniques have improved, and survival rates for 
surgical treatment of aortic dissection have 
increased significantly; however, mid-term results 
and quality of life for patients in the postoperative 
period remain unsatisfactory [9]. One of the reasons 
is the lack of a generally accepted rehabilitation 
program for this group of patients. 

In connection with the development of 
endovascular surgery and the accumulation of 
experience, hybrid methods are becoming 
increasingly widespread — one-stage, delayed 
(within 2 weeks) ones — showing significantly better 
results in aortic remodeling and freedom from the 
risk of repeated operations [10–12], and also opening 
up wide opportunities in terms of early rehabilitation 
of patients in this group. 

Rehabilitation of patients with cardiac pathology 
is understood as a system of measures of a medical, 
physical, psychological, educational and social 
nature that ensure the most complete restoration of 
patients’ health, psychological status, and ability to 
work [13]. 

Our aim was to evaluate the quality of life after 
cardiac rehabilitation in the late postoperative 
period of a patient after surgical treatment of type A 
acute aortic dissection. 

Clinical observation 
Patient L., 42 years old, was admitted to the N.V. 

Sklifosovsky Research Institute for Emergency 
Medicine in January 2023 with complaints of aching 
pain behind the sternum. On admission to the hospital, 
the patient's condition was objectively severe. 
Respiratory rate was 18 per minute. Heart sounds were 
muffled; on auscultation, rhythm was correct with 
heart rate of 62 beats per minute; blood pressure was 
130/67 mm Hg; no pathological noises upon 
auscultation. No edema. Diuresis was maintained and 
adequate. Height 178 cm, weight 115 kg. Body surface 
area 2.38 m2. 

History: long-term history of arterial hypertension, 
receives combined hypotensive therapy. On the day of 
hospitalization, after bending the body, a pressing pain 
appeared behind the sternum. Upon arrival of the 
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ambulance team, the electrocardiogram showed no 
abnormalities. Urgently delivered to a medical facility 
at the place of residence for examination and 
treatment. During further examination, type I aortic 
dissection according to DeBakey was verified. He was 
urgently transferred to the N.V. Sklifosovsky Research 
Institute for Emergency Medicine to receive specialized 
medical care. 

According to the data of multispiral computed 
tomography (MSCT) of the aorta with bolus contrast 
enhancement (BCE): signs of type I aortic dissection 
according to DeBakey with fenestration at the level of 
the lesser curvature of the aortic arch opposite the 
orifice of the left subclavian artery. The dissection 
extends to the left renal and both iliac arteries. There 
is a pronounced compression of the true lumen by the 
false one, with dimensions less than 1/3 of the total 
diameter of the aorta (Fig. 1). 

 

Fig. 1. Chest-level CT scan with contrast enhancement (axial 
section). Dissection of the thoracic and abdominal aorta with the 
formation of true (ИП) and false (ЛП) lumens is determined 

According to echocardiography data: the aorta is 
thickened, the sinus of Valsalva is 33 mm, the 
ascending section is 50 mm, a mobile structure (intima) 
with partial thrombosis of the false canal is located in 
the lumen. Arch — 30 mm. Aortic valve is tricuspid, 
without features. Regurgitation — up to grade I. Heart 
chambers are not dilated. Left ventricular ejection 
fraction — 60%. Local contractility of the left ventricle 
myocardium: not impaired. Atrioventricular valves 
without features. 

The calculated risk of perioperative 30-day 
mortality according to the GERAADA score was 16.4%. 

Given the direct threat to life, the patient was 
urgently sent to the operating room 3 hours after 
admission to the hospital for surgical treatment under 
artificial circulation. 

From the operation protocol: 
Arterial connection to the right axillary artery using 

a vascular prosthesis. 
Median sternotomy. The vessels of the aortic arch 

are bluish in the initial sections, further they are of 
physiological color. The pericardium was opened, 300 
ml of hemorrhagic fluid was released from the 
pericardial cavity under pressure. The epicardial fat of 
the heart base and along the pulmonary artery is 
imbibed with blood. The pulmonary artery is not tense. 

The ascending aorta is dissected circularly, no 
intimal defects in the ascending aorta are detected. The 
aortic valve is tricuspid, the cusps are thin, the 
coaptation of the cusps is satisfactory. Resuspension of 
the commissures of the aortic valve, the valve is 
considered competent. 

Aortic wall plastic surgery using the sandwich 
technique at the sinotubular junction level. 

At a temperature of 27°C, circulatory arrest was 
initiated, bilateral antegrade perfusion of the brain was 
started. The aortic arch is dissected circularly. Behind 
the left subclavian artery, along the lesser curvature, a 
fenestration with jagged edges is determined, 
measuring 2.5 × 1.0 cm. 

A hybrid vascular graft — Thoraflex Hybrid 26/28 
12×8×10×10×150 mm — was inserted into the 
descending aorta via a guidewire. 

Anastomoses with the left common carotid artery, 
brachiocephalic trunk, and proximal anastomosis with 
previously performed plastic repair of the aortic wall 
were successively applied. 

In the left subclavian region, the left axillary artery 
is mobilized. An end-to-side anastomosis was formed 
between the artery and the vascular graft. The graft is 
inserted through the 1st intercostal space and 
connected to the distal branch of the multi-branch 
prosthesis. 

On the 3rd day after the surgical intervention, the 
trachea was extubated. On the 8th day, the patient was 
transferred to the cardiac surgery department to 
continue treatment in the early postoperative period. 

According to the control MSCT of the aorta with 
contrast enhancement on the 10th day, there is a 
pronounced positive dynamics, thrombosis of the false 
lumen along the entire length of the implanted stent 
graft, there is contrasting of the false lumen distal to 
the hybrid prosthesis with partial thrombosis to the 
level of the diaphragm. The diameter of the true lumen 
at this level is about 45% of the total one (Fig. 2). 
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Fig. 2. Postoperative CT scans. A — axial section: a portion of a 
hybrid prosthesis of sufficient diameter is identified in the true 
lumen (ИП) of the descending aorta. The false lumen at the level of 
the prosthesis is thrombosed (arrow); B — three-dimensional 
reconstruction: vascular branches to the brachiocephalic vessels 
and left common carotid artery (1), an extraanatomical shunt to 
the left axillary artery (2) are identified 

On the 17th day after surgery, the patient was 
discharged home in satisfactory condition under 
outpatient observation by a cardiologist at his place of 
residence, with a subsequent recommendation to 
undergo the 3rd stage of rehabilitation. 

Based on the work of M.G. Bubnova and D.M. Dronov 
(2020), an individual cardiac rehabilitation program was 
compiled [13]. When compiling it, a comprehensive 
approach was taken into account, which included the 
following aspects: medical (taking medications), physical 
(use of exercise therapy depending on the stages of the 
individual cardiac rehabilitation program, physical 
training, both in a medical facility and at home), 
educational (training in the features of diaphragmatic 
breathing, monitoring blood pressure, changing 
lifestyle), psychological (necessary for the patient to 
adapt to his physiological state) and professional factors 
(implies the resumption of work activity, or retraining 
depending on the functional state of the body). 

An individual rehabilitation program was developed 
for the patient, which included 3 stages (Fig. 3). 

At the 1st stage, rehabilitation activities were 
carried out in the intensive care unit. The purpose of 
this stage was to explain to the patient the tasks of 
cardiac rehabilitation, its stages and teach adapted 
methods of breathing exercises, passive exercises for 
the upper and lower extremities. The duration of the 
sessions at this stage was 10-15 minutes. The goal of 
this stage was achieved, and before transfer to the 
cardiac surgery department, the patient could sit 
independently with his lower limbs down. 

 

Fig. 3. Algorithm for constructing an individual cardiac rehabilitation program for a patient with acute type A aortic dissection after aortic arch 
replacement and descending aortic repair 
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At the 2nd stage, cardiac rehabilitation activities 
included passive-active, active exercises, elements of 
breathing exercises, which were carried out in the 
conditions of the cardiac surgery department. The 
patient was taught the peculiarities of perceiving his 
well-being after surgery, adequately perceiving the 
instructions of the attending physician, the technique 
of productive cough, diaphragmatic (abdominal) 
breathing, which contributes to less trauma to the 
chest, verticalization taking into account the functional 
capabilities of the body. The goal of this stage was 
achieved; and on the 5th day of treatment in the 
cardiac surgery department, the patient could 
independently, under the supervision of a therapeutic 
physical education instructor, go out into the corridor 
and walk up to 30 meters, and on the 8th day - up to 
100 meters, with the mastery of climbing and 
descending one flight of stairs. The duration of the 
classes was from 15 to 30 minutes. 

On the 17th day after the surgery, the patient was 
transferred to the 3rd stage of cardiac rehabilitation in 
an outpatient setting. On the first day of stay at this 
stage, the patient underwent testing: assessment of 
quality of life using the 36-Item Short Form Survey (SF-
36) and a 6-minute walk test. Retesting was conducted 
after 45 days. All SF-36 items were formed into scales 
reflecting physical functioning (PF), role functioning 
(RF), emotional state (ES), vital activity (VA), social 
functioning (SF), physical health (PH) and mental 
health (MH). 

The medical rehabilitation physician developed a 
program of exercises that included mechanotherapy 
procedures and individual therapeutic exercise (TE) 
classes, with subsequent transfer of the patient to daily 
independent exercises at home using self-monitoring - 
keeping a diary of exercises, monitoring blood 
pressure, pulse oximetry, following the 
recommendations of a medical psychologist. Individual 
TE classes included a set of exercises performed in the 
following initial positions: standing, sitting on a chair, 
lying on the back, and aimed at developing the muscles 
of the trunk, upper and lower extremities. On the 5th 
day of the outpatient stage, squats with support for the 
wall bars, and exercises to develop coordination 
abilities with a gradual complication of the 
coordination of movements were included. Walking 
with a change in pace (acceleration alternated with 
deceleration) under the control of cardiovascular 
system indicators. 

During mechanotherapy sessions, an exercise bike, 
a treadmill with a variable angle of the running surface, 

which simulated walking uphill and downhill, and a 
stepper machine were used. A consultation was 
conducted by a psychotherapist who recommended 
sessions with a medical psychologist twice a week in 
the amount of 10 sessions. Weekly monitoring of the 
functional state of the patient's body and adjustment 
of the individual program was carried out by a medical 
rehabilitation physician. 

The results of the questionnaire, before and after 
the 3rd stage of cardiac rehabilitation, are presented in 
Fig. 4. The patient showed an increase in all the 
parameters studied. Thus, the PF indicators after the 
end of the 3rd stage of rehabilitation increased by 
45.3%, RF - by 53%, ES - by 43%, VA - by 47%. A 2-fold 
increase in the SF, PH, MH indicators was noted. 

 

Fig. 4. Assessment of the patient’s quality of life before and after 
the third stage of cardiac rehabilitation 

Notes: ЖА — vital activity; ПКЗ — mental health; РФ — role 

functioning; СФ — social functioning; ФКЗ — physical health; ФФ — 

physical functioning; ЭС — emotional state 

Before the third stage of rehabilitation, the 6-
minute test was 187 meters, which corresponded to 
functional class III. Dyspnea was observed, which 
corresponded to the "severe" degree on the Borg scale. 
After 45 days, when the 6-minute test was repeated, 
this indicator was 452 meters, which allowed the 
patient to be classified as functional class I. The 
distance covered increased 3 times. Dyspnea on the 
Borg scale corresponded to the degree of "very mild". 

The conducted study showed that in patients with 
type A acute aortic dissection after aortic arch 
replacement and endoprosthetic replacement of the 
descending aorta, with a comprehensive approach to 
building and following the stages of an individual 
rehabilitation program, it is possible to achieve a 
significant improvement in the quality of life in a 
minimum amount of time. 
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DISCUSSION 

In many clinics, the most well-developed 
techniques are supracoronary replacement of the 
ascending aorta and proximal part of the aortic arch, 
as the simplest and fastest operation in the 
conditions of emergency surgical care [14]. These 
techniques are accompanied by remote proximal and 
distal complications, primarily due to the 
functioning false lumen of the aorta [4, 15, 16], which 
can subsequently affect rehabilitation and quality of 
life. 

With the development of hybrid technologies for 
surgical treatment of acute type A dissection, the 
results of aortic remodeling in the absence of 
repeated operations have improved significantly 
[10–12] and allow for the early development of a 
rehabilitation program for patients in this group. 

On the control MSCT of the aorta with contrast 
after hybrid surgical treatment, the patient has 
thrombosis of the false lumen at the level of the stent 
graft and expansion of the true lumen, which 
indicates the success of the operation. 

Cardiac rehabilitation was performed under the 
control of aortic computed tomography with 
contrast, 1 month and 3 months after surgical 
treatment for aortic pathology. The results obtained 
during the aortic diameter monitoring correspond to 
the data obtained in the early postoperative period. 
The aortic diameter retains its initial values. 

The effects of cardiac rehabilitation are well 
known in patients with chronic heart failure, 
coronary artery disease and after cardiac surgery. 
However, international guidelines limit 
recommendations for cardiac rehabilitation for 
patients after surgical treatment for aortic 
pathology. The 2010 ACCF/AHA guidelines [17] and 
the 2014 ESC guidelines for the diagnosis and 
treatment of aortic diseases [18] do not include 
cardiac rehabilitation. Both guidelines recommend 
maintaining physical activity and regular aerobic 
exercise, but they do not provide a set of 
interventions and treatment strategies for 
healthcare professionals. The only recommendations 
are to avoid static loads, intense lifting, pushing and 
jerking (evidence level III), as this may lead to an 
increase in intrathoracic and systolic pressure, which 
may lead to the development of aortic-associated 

complications. The 2020 ESC Guidelines on sports 
cardiology and exercise in patients with 
cardiovascular disease classify risks and recommend 
avoiding high-intensity, very high-intensity, contact 
and strength sports [19]. Unfortunately, no 
recommendations are provided on how to resume 
other types of exercise. The 2014 Canadian 
Cardiovascular Society Heart Failure Management 
Guidelines Update [20] first mentioned cardiac 
rehabilitation as a safe treatment option for patients 
following thoracic aortic surgery that could reduce 
mortality. However, no formal recommendations or 
treatment regimens have been formulated due to the 
lack of evidence base. 

Recent studies indicate that there is an urgent 
need for cardiac rehabilitation in patients after 
thoracic aortic surgery [21–25]. Patients experience 
severe limitations in exercise that impair daily 
functioning and quality of life [22]. Growing evidence 
questions the need for exercise restrictions and 
suggests that they may do more good than harm [21, 
23]. Restrictions lead to a sedentary lifestyle, while 
physical activity makes a major contribution to the 
emotional component of this group of patients [21, 
24]. 

In our observation, the patient underwent 
surgical treatment using hybrid technologies, which 
allows for the simultaneous exclusion of the most 
dangerous in terms of aorta-associated 
complications of the ascending and descending 
thoracic aorta; as well as the initiation of a 
rehabilitation program in the shortest possible time, 
with subsequent increase in the intensity of the load 
and the number of sessions. Early patient activation 
improved the quality of life, which was assessed 
using the SF-36 Survey. The results tend to be 80% or 
more after completing the 3rd stage of rehabilitation. 

Also, after completing the 3rd stage of 
rehabilitation, the patient showed an increase in 
tolerance to physical activity; in our observation, the 
6-minute walk indicator was 452 meters, which 
allowed us to classify the patient as functional class I. 

Improving physical activity through cardiac 
rehabilitation must of course be safe, but this seems 
possible if the following safety recommendations are 
applied: 1) early initiation; 2) strict blood pressure 
control; 3) specific training instructions; 4) strict 
limitation of competitive sports and static loads [19]. 
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CONCLUSION 

The study showed that in patients with acute type 
A aortic dissection after open hybrid surgical 
treatment, with a comprehensive approach and 
adherence to the stages of building an individual 
rehabilitation program, it is possible to achieve a 

significant increase in the quality of life in a 
minimum time period. Cardiac rehabilitation may be 
a promising strategy to improve daily life activities 
and patient quality of life in this group of patients. 
According to the literature, the rehabilitation period 
for these groups of patients is at least 6 months. 
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