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Highlights

• To gain a high level of knowledge in healthcare requires hours and hours of practice with an 
experienced mentor. Remote clinical management is relevant in conditions of personnel shortage or during 
certain periods such as pandemic of infectious diseases. Scientific novelty and practical significance of 
the study is the discovery of the clinical management effectiveness of remote X-ray endovascular care 
quality control and scientific and methodological justification of the mentor’s strategic role.

REMOTE CLINICAL QUALITY MANAGEMENT OF ENDOVASCULAR CARE

Aim
To assess the effectiveness of remote clinical quality management of endovascular 
care.

Methods

The system of clinical quality management of medical care in myocardial 
infarction (MI) including the quality of remote control of endovascular care was 
developed and introduced into the health care system of the Moscow Region as 
a part of the comprehensive study in 2008–2020. The number of people under 
the study was 8375. The ground for assessing the effectiveness of remote clinical 
management in 2019–2020 was the health care system of megapolis. Based on 
the analysis of 2966 endovascular procedures protocols, the treatment tactics 
effectiveness of intraoperative decisions was studied after an emergency coronary 
angiography (ECA) had been performed by interventional cardiologists. The 
system of remote clinical quality management of endovascular care included a 
complex of audiovisual communications, computer system processes, mentoring 
and the algorithm for making an intraoperative decision. The effectiveness of 
remote clinical quality management of endovascular care was investigated on 
the number of percutaneous coronary interventions (PCI) in MI, mortality of 
patients with MI in the Regional vascular center in 2019–2020. The T-criteria 
was used to assess the reliability. The material statistical processing was carried 
out in the Statistica 6.0 package calculating adequate statistical indicators and 
their reliability at p≤0.005.

Results

Ratio PCI/ECA in 2019, January-March 2020 counted up to 48.95%. In April-
December 2020 it increased up to 71.6% (p<0.001). The frequency of performing 
PCI increased by 1.46 times (p<0.001). Hospital mortality from MI decreased during 
the following period 2019, April-December 2020 from 9.7% to 8.2% (p = 0.005).

Conclusion
Remote clinical management based on telemedicine and mentoring process 
technologies contributes to improving the quality of endovascular care in MI.
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Introduction
The effective health care development is associated 

with the integration of various clinical and management 

processes which are aimed at the medical care quality 
improvement. The management of such processes is 

defined as clinical management in the scientific literature. 
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The quality of remote medical care management is 
of particular importance as it is connected with the use 

of information telemedicine technologies. 

The head of the regional vascular center forms and 

regulates the clinical and organizational processes 

for improving the quality of medical care in acute 
cardiovascular diseases.

Medical education and clinical management 

systems in most countries around the world have been 
forced to switch to a remote or mixed work format since 

March 2020 owing to the increase of COVID-19 cases. 
The growth of cardiovascular diseases, coronavirus 
infected patients, a shortage of qualified cardiologists 
and interventional radiologists advance the need of 

remote medical technologies to provide high-tech 

endovascular care. 

The current prevalence of coronary heart disease in 
the world is 1,655 cases per 100,000 of population and 
it is to exceed up to 1,845 by 2030. Eastern European 
countries and Russia occupy the leading position [1, 2]. 
Acute coronary syndrome is the main cause of death of 
people over 65 years old. It is predicted that by 2022 the 
number of hospitalizations for acute coronary syndrome 
worldwide will increase to 1.43 million people [3]. 

Epidemiologists forecast that the cases of acute 
coronary syndrome will grow from 25.45 million in 
2015 to 30.62 million in 2025 at an annual growth rate 
of 2.03%. Such countries as the USA, France, Germany, 
Italy, Spain, UK and Japan are under a special threat.

In the USA ACS will be higher in men (61.81%) 
over 65 years (62.84%). STEMI, NSTEMI, and UA 
will constitute approximately 25%, 40%, and 35% of 
acute coronary syndrome cases. In 33% of patients 
with acute myocardial infarction with ST segment 
elevation are hospitalized. 44% of patients without ST 
segment elevation, and 23% of patients with unstable 
angina pectoris are hospitalized [4]. 

Endovascular care is most effective in the treatment 
of patients with acute coronary syndrome. Nowadays 
the mortality rate from myocardial infarction does 
not exceed 8–9% in  interventional cardiology 
departments. However, endovascular care organization 
on the regional level including a shortage of qualified 
interventional cardiologists, an insufficient number 
of catheterization medical centers, and public health 
pressures due to COVID-19 pandemic may cause 
a decrease in the of medical care effectiveness in 
acute coronary syndrome [5, 6]. Adopting the correct 
strategy of endovascular care in the treatment of 
patients with acute myocardial infarction with ST 
segment elevation, of whom, according to statistics, 
about 33% are hospitalized, in most cases does not 
cause difficulties. Acute myocardial infarction with 
ST segment elevation in most cases is associated with 

occlusion or critical stenosis of the left main coronary 

artery or its branch from 99% of patients. This is 
clearly visualized during coronary angiography. An 
angiogram of the left coronary artery of the patient 
with acute myocardial infarction and with ST segment 
elevation caused by critical stenosis of the left anterior 
descending coronary artery is presented in figure 1.

Interventional cardiologists evaluate the coronary 
angiography with pathological changes and 
electrocardiogram data and adopt the correct strategy 
for endovascular myocardial revascularization.

It may be difficult for the cardiology team to 
choose the correct treatment strategy after diagnosing 
a symptom-associated coronary artery in patients 
with acute coronary syndrome without ST segment 
elevation, with multiple, multilevel coronary artery 
disease. Clinical management of remote telehealth 
technologies increase the efficiency and quality of 
the endovascular care. It is very important to timely 
identify an acute coronary syndrome-associated 
coronary artery during coronary angiography analysis 
in patients with acute myocardial infarction or 
unstable angina, with multiple, multilevel coronary 
arteries lesions. Remote or face-to-face assistance 

by an interventional radiologist whether to perform 
emergency percutaneous coronary angioplasty is a 
strategic task in the provision of endovascular care. 

The modern results of studies indicate that failure to 

perform emergency myocardial revascularization in 
patients at high risk according to the GRACE scale 
increases the likelihood of developing cardiovascular 

endpoints (acute myocardial infarct or death). The 
results obtained in the course of this study show the 
effectiveness of the use of telemedicine technologies in 
the clinical management of endovascular care [7].

Remote health care management mentoring is an 

essential process of informal transfer of knowledge 

and psychological support. Application of remote 
technologies to the clinical management of endovascular 

care is of extremely high importance and involves

Figure 1. Coronary angiogram of the patient’s left coronary 
artery with acute myocardial infarction with ST segment 
elevation. The arrow indicates a critical stenosis of the left 
anterior descending coronary artery
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long-term communication between the mentor and 
medicine team.

The mentor is the leader of the medical organization, 
often the head of clinical department (for example the 

head of cardiovascular surgery department) who supports 
the effective development of the process in face-to-face 
and remote communication mode, de-escalation of the 
processes of decreasing the quality of medical care and 
increasing the mortality rate, and protecting the interests 
of patients and their families [8, 9]. 

Remote quality management of medical care 
preserves professional resources, especially under 
conditions of an increased burden on health care 
and personnel shortages, and directs a systematic 
management of processes [10]. 

Methods
As part of a comprehensive study in 2008–2020 

a system of clinical management of the quality of 
endovascular care in acute myocardial infarction, 
including a remote control process (n = 8375), was 
developed and introduced into the health care system 
of the Moscow Region. The ground for assessing 

the effectiveness of remote clinical management in 
2019–2020 was the health care system of a big city. 
Based on the analysis of the protocols of endovascular 
procedures (n = 2966), we studied the effectiveness 
of intraoperative decisions on treatment tactics after 

performing emergency coronary angiography (ECA) by 
interventional cardiologists. In 2019–2020 (n = 1875) 
established the assessment of the effectiveness of remote 
control based on a set of clinical and organizational 
parameters. The study of the effectiveness of 
intraoperative decision in the practice of interventional 

cardiologists was set on the analysis of the protocols 
of endovascular procedures (n = 2966). The subject 
of the assessment was the ratio of performed ECA to 
percutaneous coronary interventions (PCI).  

The effectiveness of remote quality control of 
endovascular care was carried out on the foundation of 

the dynamics analysis of indicators for PCI in patients 
with acute myocardial infarction after coronary 
angiography. 

The clinical effectiveness of remote quality control 
of endovascular care was assessed by the dynamics of 
acute myocardial infarction mortality. The research 
methods were statistical, mathematical and expert 
evaluation. The t-criteria was used to assess the 

reliability. Statistical processing of the material was 
carried out on the basis of the Statistica 6.0 package 
with the calculation of adequate statistical indicators 

and their reliability at p<0.05.

Results
The results constituted a fragment of the study carried 

out in 2012–2020 on the foundation of the Moscow 
region health care systems [11]. Remote quality 

management of endovascular care included a complex 

of audiovisual communications and computer system-
processes of operation, management, administration 
and the algorithm for making intraoperative 

decisions. Remote control was carried out via secure 

telecommunication channels by on-line video 
conferences, transmission of video clips and static 
images of angiograms.

The developed organizational and methodological 

foundations of remote quality control of endovascular 
care included some continuous medical education 

of interventional radiologists according to the 

developed educational programs (education), a secure 
telecommunication channel (communication), analysis 
and application of remotely obtained information in 
the operational process (integration), feedback and 
economic justification (effectiveness) and mentoring, 
including remote mentoring [12]. 

The organizational and methodological foundations 

of remote quality management of endovascular care, 
developed in 2012–2019 (figure 2). 

Remote quality management of endovascular 
care was carried out on the basis of adherence to the 
developed algorithm of endovascular care (figure 3).  

Professional education in the interventional 
radiology and continuing education are at the core of 
the quality and safety of endovascular care.

To improve the quality and safety of endovascular 
care according to the developed organizational and 

methodological algorithm, it is necessary to comply 
with the established documented criteria developed by 
the authors such as filling out the endovascular care 
protocol indicating its name, number, date and time;

Figure 2. Organizational and methodological foundations of 
remote quality management of endovascular care

Figure 3. Algorithm of endovascular care
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the full name of the patient, the diagnosis and the 
department where the patient is being treated; the name of 
the operating surgeon, anesthesiologist, operating room 
nurse, anesthesiologist and anesthetist, a detailed and 
understandable description in the protocol of all actions 
of the interventional radiologist during the endovascular 

procedure, indicating the name of the disposable 
devices used, their physical characteristics (rigidity, 
presence of a hydrophilic coating), sizes, pressure and 
the time of balloon inflation during angioplasty and stent 
implantation into a blood vessel [12]. 

The number of diagnostic coronary angiography and 
PCI in patients with acute coronary syndrome performed 
in 2019, January-March 2020, and in April-December 
2020 is shown in table 1.

The study found that for the period from April to 
December 2020 the frequency of PCI in patients with 
acute myocardial infarction in a medical organization 
increased by 17.7% compared to 2019 and by 27.2% 
compared to the period January-March 2020 – before 
the remote quality management of endovascular care 
technology was introduced. The ratio of the incidence 
of PCI and coronary angiography in acute myocardial 
infarction with an increase in the CT segment in 2020 
was 98%, in acute myocardial infarction without an 
increase in the CT segment was 85.8% and in unstable 
angina pectoris was 69%. In 89% of invasive treatment 
of patients with acute myocardial infarction the strategy 
of endovascular treatment was discussed and accepted 

by the interventional radiologists and cardiologists 
who were at the workplace in the hospital and remotely 
by the head of the interventional radiology department 
and the head of the regional vascular center who acted 

as a mentor. The mentor of the “cardio team” was a 

qualified cardiovascular surgeon (an interventional 
radiologist with more than 15 years of clinical and 
organizational experience). 

The treatment strategy for a patient with acute 
myocardial infarction was adopted on the analysis of the 
electrocardiogram, laboratory test results, hemodynamic 
parameters, coronary angiography results.

The task of the head of the vascular center was 

to enable the interventional radiologist to choose a 
treatment strategy and, if necessary, make reasonable 
adjustments remotely. 

The effectiveness of choosing the correct 
strategy was 100%. This contributed to an increase 
in the intensity of emergency endovascular care, 
an improvement in the quality of medical care for 
patients with acute myocardial infarction in a medical 
organization, and a decrease in hospital mortality from 
myocardial infarction from 9.7 % in 2019 to 8.2% from 
April to December 2020 (p = 0,005). 

Integration of the remote clinical quality 
management has contributed to the full-time provision 
endovascular care. 

Discussion
Historically skills and knowledge in medicine were 

acquired through targeted practice with patients. The 

debate on the existence of innate skills is speculation 
in light of the evidence that only hours spent in 
deliberate practice under the guidance of a mentor are 
the basis of the most advanced levels of knowledge and 
competence.

The process of training a doctor is lengthy and 
requires the presence of an experienced mentor who 

provides the learning process, forms feedback and 
attentiveness of the young doctor in relation to making 
mistakes. It takes thousands of hours of practice to 

reach the perfect level of knowledge.

We cannot compare our results to other studies due 

to the lack of open data of remote quality mentoring of 
endovascular care in acute coronary syndrome.

The remote control process should be based on 
the principles of empathy mentoring and should not 
disturb professional relationships. A prerequisite for 
effective remote control is feedback. Discussion both 
the preventive process of improving the quality and the 
complications based on the trust of team members and 
vertical administrative medical staff management. 

The period of the COVID-19 pandemic is associated 
with increased stress on health care, including the 
provision of medical care for acute coronary syndrome. 
In a time of a shortage of interventional cardiologists 

and a period of increased professional burden on 
health care in connection with the pandemic of 

COVID-19 remote control must be based on telehealth 
technologies to strength the systemic effectiveness of 
endovascular care.

Number of coronary endovascular procedures and ratio of interventions to cases for patients with acute coronary syndrome performed 
in 2019, January-March 2020 and April-December 2020

Endovascular procedure 2019 January-March 2020 April-December 2020

Coronarography (n) 885 349 641

PCI (n) 477 155 459

PCI/Coronarography for ACS (%) 53.9% 44.4% 71.6*

1) PCI/Coronarography for АMI+ST (%) 66% 82% 98%*

2) PCI/Coronarography for AMI-ST (%) 86% 56% 85.8%

3) PCI/Coronarography for Unstable angina (%) 44.2% 28.8% 69%*

Note: * – р≤0,001; ACS – acute coronary syndrome; AMI – acute myocardial infarction; PCI – percutaneous coronary intervention.
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The results of the research lie in the discovery of 
the effectiveness of clinical management of remote 
quality control of endovascular care and the scientific 
and methodological substantiation of the strategic role 
of the mentor.

Conclusion
The development of remote control and the 

algorithm of endovascular care to improve the 

effectiveness of clinical management quality of 
endovascular care by remote mentoring is the target of 
healthcare strength.  In our research the integration of 

a system of professional telehealth communications in 
the continuum of applied technologies for patient care 

of those with acute myocardial infarction increased 
the frequency of PCI (1.33-fold) based on the results 
of ECA.

The evaluation of the effectiveness of remote 
quality control of endovascular care using telehealth 
technologies made it possible to single out the role 
of a mentor in making clinical and organizational 

decisions.  The effectiveness of clinical management 
to help of cardio-teams to conduct invasive diagnostics 

of coronary arteries and assess the results, to choose a 
strategy and implement a treatment algorithm, and to 
use the most effective and safe tools and the tactics of 
performing an endovascular procedure in practice was 

increased. 
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