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Abstract

Point of care ultrasound (POCUS) has the advantage of timely, dynamic and radiation-free, POCUS has an excellent diagnostic and treatment accuracy many
critical ill such as acute heart failure, pneumothorax, pulmonary edema, is most important diagnostic tool and can used as the initial clinical assessment for critical and
emergency department. Simulation of point-of-care ultrasonography based education play a more important role in the education of medical students, can be used
for anesthesia under-graduate students training to improve clinical skill rapidly. After standardized training, undergraduates can quickly use POCUS for evaluation

of critical patients.

Introduction

At present, point of care ultrasound (POCUS) technology is
widely developed in various clinical fields, which greatly promotes the
development of related disciplines. Among them, critical care medicine
was the first to introduce relevant technologies in China [1]. It actively
carried out clinical practice, and proposed a series of optimized
diagnosis and treatment processes based on relevant mature processes
in foreign countries.

There are many common points between anesthesiology and
critical care medical. Anesthesiology itself covers clinical anesthesia,
critical disease monitoring, first aid resuscitation and pain treatment.
It is a highly practical discipline, and its knowledge system includes a
number of disciplines such as internal medicine, surgery, physiology,
anatomy and pharmacology. By referring to critical care medicine and
foreign experience [2-4], POCUS training in undergraduate teaching
of anesthesia can rapidly improve undergraduate students' ability
of clinical thinking and make rapid diagnosis simplification and
visualization possible.

POCUS technology at present already had many mature process,
such as diagnosis of dyspnea BLUE processes, the RUSH flow of the
diagnosis of shock, the guide echocardiographic FATE processes in the
chest and emergency trauma [5-7], FAST process has the characteristics
of the operation is simple, rapid, and can rapidly complete the
preliminary diagnosis of critically ill patients, severe discipline was
founded in 2013 China's severe domestic ultrasound group 1, on the
bedside ultrasound knowledge training, including basic training using
the improved BLUE add FATE process CCUE process training and
make intensive doctor quickly master bedside ultrasound evaluation
techniques, It has a good reference value for anesthesia teaching.

Perioperative bedside ultrasound is widely used in European
and American countries, especially in North America. European
and American countries have tried to introduce POCUS course
into undergraduate teaching, and the north American education
system attaches great importance to the teaching of medical students'
ultrasonic knowledge. According to statistics, 50% of Canadian medical
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schools and 62% of American medical schools have included bedside
ultrasound courses in undergraduate students' teaching courses [8]. In
comparison, the training of ultrasound programs in domestic teaching
hospitals mainly focuses on nerve block and vascular puncture [9], and
there are also reports of ultrasonic determination of gastric contents
[10], which is more than the standardized training of residents, with
a late start and a low starting point, and less involvement in real-time
evaluation of perioperative patients. A small number of medical centers
carry out transesophageal cardiac ultrasound (TEE) examination,
and the medical centers that carry out TEE standardized training are
currently only west China hospital, POCUS assessment content is
generally not involved in undergraduate teaching. POCUS learning
during undergraduate teaching can help undergraduate students
have a preliminary understanding of the characteristics of bedside
ultrasound, understand its advantages, and lay a solid foundation for
further standardized training.

Teaching hospitals are responsible for the treatment and clinical
teaching of critically ill patients. It is of great clinical significance to
explore the rapid assessment process of perioperative POCUS to
improve the prognosis of critically ill patients. Combined with years
of undergraduate ultrasound teaching experience in anesthesia, the
author is expected to have a beneficial impact on undergraduate
teaching reform by following the CCUE simulation process of the
training standard of severe ultrasound research group in China.

The CCUE process, Critical care ultrasound in emergencies, is a
rapid assessment process for emergency patients that focuses on the
cardiopulmonary system. According to the pulmonary ultrasound
and cardiac ultrasound, 10 sections were selected for scanning in
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turn to quickly assess the patients and exclude life-threatening critical
conditions.

The department of anesthesia teaching and research in the second
affiliated hospital of dalian medical university began to conduct
POCUS training for undergraduate clinical interns in the department
in January 2018. Referring to teaching experience in North America
[8], the teaching mode of multimedia theory, hands-on teaching and
small-class teaching is adopted, and the teaching mode of 3-4 students
is adopted in each class. The teaching content is multimedia ultrasonic
basic knowledge teaching, operation skills training for real person
simulation teaching, models are healthy volunteers. The teaching
teachers are all experts of ultrasound department. In the training of
real person simulation operation, healthy volunteers are selected as
standardized patients to be taught by ultrasound experts hand by hand,
ensuring that each student has more than 30 minutes of one-on-one
teaching time.

The assessment is divided into two parts. One round is conducted
after the theoretical teaching, and five standard sections are required
to be obtained within 5min. The second skill assessment after hands-
on on-training is required to be the same as above. The results were
rated by ultrasound specialists on acquisition time, standard section
and anatomical identification.

Results after 2-3 months of short-term training, the students'
operation level was significantly improved. The scores of theoretical
assessment before and after the training are shown in Table 1. The
actual operation assessment scores before and after the training are
shown in Table 2.

After the training, the feedback of the training results showed that
all the students thought the bedside ultrasound simulation teaching
had clinical significance. In terms of teaching improvement, 40%
of the students think it is necessary to increase the training time of
expert hands-on training, and 30% think it is necessary to strengthen
the training of basic ultrasonic knowledge. In short, through 4 weeks
of simulation teaching training, undergraduates can complete the
ultrasonic standard section scan, have a preliminary understanding of
the advantages of bedside ultrasound, and have confidence in their own
diagnostic ability.

The key to the change of anesthesiology to perioperative medicine
is to improve the diagnostic ability. Bedside ultrasound provides an
opportunity for the transformation of anesthesia discipline. POCUS
technology has been proved in the practice of critical care medicine
and emergency medicine to rapidly improve the diagnostic ability of

Table 1. The scores of theoretical assessment

Numbers of Score before Score after P
question training training
Basic knowledge 5 1.9+0.6 46+0.3 0.001
Lung ultrasound 2 0.8+0.3 1.7+0.5 0.001
Cardic ultrasound 8 27+1.1 72+0.6 0.001
total 15 6.0+1.9 13.6+1.3 0.001
Table 2. Practice assessment scores before and after training
Correct Correct
Accuracy Accuracy
number of number of
before after P
cases before training (%) cases after training (%)
training g (o training g
Pleural 2 6 27 90 <0.001
Diaphragm point 1 3 30 100 <0.001
Parasternal long axis 2 6 25 80.3 <0.001
Four Chambers under | 3 29 97 <0.001

the xiphoid process

Health Edu Care, 2020 doi: 10.15761/HEC.1000174

doctors in related disciplines. POCUS training period is short, and
foreign studies have found that non-ultrasound doctors can make
satisfactory interpretation of ultrasound images after 3 months of
training. The program of process is an important guarantee for the
implementation of bedside ultrasound. At present, the guidelines
and operational guidelines for bedside ultrasound in the emergency
department and the critical care department in China have been
published. Also, as the hub department of the hospital, the anesthesia
department should follow the situation and introduce the anesthesia-
related POCUS process. The anesthesia department can improve the
ability of rapid perioperative diagnosis with the help of the favorable
tool of bedside ultrasound. A large number of domestic and foreign
literatures have confirmed that bedside ultrasound is no less effective in
the diagnosis of acute pulmonary edema, heart failure, pneumothorax,
pulmonary embolism and other life-threatening emergencies than
CT and other imaging tools [5-7,11], and it is also portable, repeatable,
and radiation-free, with unique advantages in perioperative application.
Moore said in an article in the New England journal POCUS stethoscope
is the 21st century, perioperative is the most important application fields of
[12] POCUS, learn the knowledge make medical undergraduate students
better qualified for future role, make the POCUS the perioperative patients
with the clinical evaluation of core technology better service, and the
anesthesiologist faster finish to perioperative doctor this historical mission.

Funded project

2019 teaching reform research project of dalian medical university
(DYLX19026).
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