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A QUALITATIVE APPROACH TO MASTERING ULTRASOUND 

DIAGNOSTICS IN EMERGENCIES. FAST-PROTOCOL 
 

Abstract. Modern medicine requires highly qualified specialists to provide 

emergency medical care quickly and effectively. One of the key elements of such 

care is ultrasound examination according to the FAST protocol. The purpose of the 

study was to highlight the effectiveness of using modern simulation technologies to 

train medical workers in performing the FAST protocol. 

An integrated approach was used, which included: the SonoMan simulator: 

This simulator allowed one to master various pathological changes, including 

pathologies that occur in trauma. Real ultrasound machine: Provided the opportunity 
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to practice skills on real equipment. Training manual: Contains a detailed description 

of the FAST and eFAST protocols, anatomical landmarks, and scanning algorithms. 

Anatomage anatomical table: Allowed to study in detail the anatomical structures 

necessary for performing the FAST protocol. 

The authors consider this approach to be highly effective for teaching the 

FAST protocol. Simulation technologies are an effective tool for training medical 

workers in performing the FAST protocol. The use of an integrated approach that 

combines simulation with real clinical cases allows achieving a high level of 

specialist training. 

Prospects for further research: Additional research is needed to determine the 

optimal duration and intensity of simulation training, as well as to assess the long-

term effects of such training. 

Practical significance: The results of the study can be used to develop effective 

FAST protocol training programs, which will improve the quality of emergency 

medical care. 

Keywords: sonography, ultrasound diagnostics, emergency conditions, 

internal bleeding, simulation medicine, FAST. 
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ЯКІСНИЙ ПІДХІД В ОПАНУВАННІ УЛЬТРАЗВУКОВОЇ 

ДІАГНОСТИКИ ПРИ НЕВІДКЛАДНИХ СТАНАХ. FAST-

ПРОТОКОЛ 
 

Анотація. Сучасна медицина потребує висококваліфікованих фахівців, 

здатних швидко та ефективно надавати невідкладну медичну допомогу. 

Одним з ключових елементів такої допомоги є ультразвукове дослідження за 

протоколом FAST. Мета дослідження полягала у висвітленні ефективності 

використання сучасних симуляційних технологій для навчання медичних 

працівників навичкам виконання FAST-протоколу.  

Було використано інтегрований підхід, що включав: Симулятор 

SonoMan. Цей симулятор дозволив опанувати різні патологічні зміни, 

включаючи такі патології, що зустрічаються при травмах. Реальний 

ультразвуковий апарат, який забезпечує можливість відпрацювання навичок 

на реальному обладнанні. Навчальний посібник, що містить детальний опис 

протоколу FAST та eFAST, анатомічних орієнтирів та алгоритмів сканування. 

Анатомічний стіл Anatomage, який дозволяє детально вивчити анатомічні 

структури, необхідні для виконання FAST-протоколу. 

Такий підхід вважається авторами високо ефективним для навчання 

протоколу FAST. Симуляційні технології є ефективним інструментом для 

опанування медичними працівниками навичок виконання FAST-протоколу. 

Застосування інтегрованого підходу, що поєднує симуляцію з реальними 

клінічними кейсами, дозволяє досягти високого рівня підготовки фахівців.  

Перспективи подальших досліджень: необхідно провести додаткові 

дослідження для визначення оптимальної тривалості та інтенсивності 

симуляційного навчання, а також для оцінки довгострокових ефектів такого 

навчання.  

Практична значимість: результати дослідження можуть бути викорис-

тані для розробки ефективних програм навчання протоколу FAST, що 

дозволить підвищити якість надання невідкладної медичної допомоги. 

Ключові слова: сонографія, ультразвукова діагностика, невідкладні 

стани, внутрішня кровотеча, симуляційна медицина, FAST. 

 

Problem statement. Modern medicine is characterized by the rapid 

development of technologies, among which ultrasound diagnostics (sonography) 

occupies a leading place. [1-5]. Due to its high accuracy, safety and non-

invasiveness, ultrasound has become an indispensable diagnostic tool in many areas 

of medicine. Significant improvements in image quality and resolution parameters 
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in recent years have significantly increased the accuracy of the method and allow 

detecting pathologies at the earliest stages, assessing the condition of internal organs 

and monitoring the effectiveness of treatment. Innovative developments, such as 3D 

and 4D visualization, expand the capabilities of ultrasound examinations, making 

them even more informative [6-8].  

Fighting continues in Ukraine, causing a significant number of injuries among 

the military and civilian population. In these conditions, it is extremely important to 

increase the level of training of medical personnel for rapid diagnosis and emergency 

care [14]. Therefore, ultrasound diagnostic methods used in emergency situations, 

including the evacuation of the wounded, have become highly relevant in our time. 

One of the key skills is the use of the FAST (Focused Assessment with Sonography 

in Trauma) protocol, which is one of the most effective tools in this field [11, 12].  

Due to its speed, it is often used in emergency care to make decisions about 

further treatment, allows you to quickly assess the extent of damage and detect 

internal bleeding in injured patients. [13]. FAST is especially valuable in critical 

situations, when every second counts, ensuring minimal delay between diagnosis 

and care. This not only reduces the time between diagnosis and treatment, but also 

significantly increases the chances of survival of the casualties. It is in these cases 

that the accuracy of the diagnosis is critically important, because there is no time to 

check the data. This accuracy depends not only on the qualities of the device used, 

but also, above all, on the degree of qualification and experience of the doctor using 

it. Therefore, approaches to training specialists and training methods must develop 

in parallel with the method of ultrasound diagnostics itself and meet the challenges 

of the time. 

From these points of view, simulation methods used to train doctors in 

emergency situations, both in civilians [9] and in the military [10], deserve special 

attention. Intensive training of doctors in the use of the FAST protocol should 

become an integral part of their training, in particular for work in combat zones. In 

these conditions, the FAST protocol has become an important element of 

diagnostics, especially at the stage of evacuation using portable ultrasound devices. 

However, high-quality training of specialists for the implementation of this protocol 

requires specific training methods. 

Many FAST-training courses involve short hands-on sessions where students 

practice the technique on each other. However, this approach has limitations as it 

does not allow participants to gain experience in identifying pathological changes 

that are typical of real clinical cases.  

Analysis of recent research and activities. Recent studies and publications 

indicate the need to improve training methods for the FAST protocol. In particular, 

training on healthy students limits the ability to diagnose pathological changes such 

as internal bleeding, free fluid in cavities, or organ damage. 
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Studies highlight the following aspects: 

1. Lack of practicality of traditional training methods. For example, training 

on models without pathologies can give physicians false confidence in their own 

diagnostic skills, as they are not exposed to complex clinical scenarios (Kameda et al., 

2022). 

2. Use of simulation technologies. The use of simulators that can simulate real 

pathological conditions provides better training for healthcare professionals 

(Bernhardt et al., 2024). 

3. Clinical experience. Participation in training programs involving real 

patients or recorded ultrasound examinations of pathologies allows healthcare 

professionals to better recognize critical conditions (Recker et al., 2024). 

However, issues remain regarding the standardization of training programs 

and access to simulation equipment. 

The purpose of the article is to show the role of simulation techniques in 

increasing the effectiveness of training medical professionals in the FAST protocol 

with a possible look into the future impact of these techniques on the quality of 

emergency care. 

Presentation of the main material. The Department of Simulation Medical 

Technologies of ONMedU uses a special simulation mannequin SonoMan, equipped 

with a FAST module, which demonstrates various pathologies, especially those 

characteristics of internal bleeding. 

To ensure maximum realism of the educational process, in addition to 

simulated ultrasound equipment, a real ultrasound device is also involved in the 

educational process, which allows candidates to practice research skills and see a 

“live” picture.  

In addition, the department developed a training manual (textbook): 

"SIMULATION TRAINING. SONOGRAMMY IN EMERGENCIES: eFAST-

PROTOCOL" edited by Prof. V.H. Marichereda. 

The department uses a multimodal approach to studying emergencies, which 

involves the use of both high-tech simulators (SonoMan) and traditional teaching 

methods (real ultrasound, specially designed training manual). This approach allows 

creating optimal conditions for students and trainee doctors to master the ABCDE 

algorithm and the skills of its practical application. 

Simulator SonoMan® Diagnostic Ultrasound Simulator and SonoSkin® 

Ultrasound Diagnostic Wearable for FAST and eFAST Training Package. 

SonoMan is an affordable diagnostic ultrasound training platform designed 

for physicians to become proficient in the use of trauma, and emergency/bedside 

ultrasound in evaluating critically ill patients, allowing instructors to mimic a variety 

of pathologies in emergent or critical care settings. 

SonoSkin is a wearable, diagnostic ultrasound platform that’s easily added to 

virtually any training scenario for FAST and eFAST exam learning. SonoSkin can 
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be worn on a standardized patient, on TraumaMan, or your patient simulator. 

(Picture 1) 

The mannequin allows students to repeat scans until they have mastered the 

skill at the proper level. 

 

 
Picture 1. SonoMan® Diagnostic Ultrasound Simulator and SonoSkin® 

Ultrasound Diagnostic Wearable for FAST and eFAST Training Package 

 

Scan points in the FAST protocol (Picture 2) 

The FAST protocol includes the following examinations: 

 Search for free fluid in the pericardium (6) 

 Search for free fluid in the right upper quadrant. Hepatorenal pouch 

(Morison's pouch) (1). 

 Search for free fluid in the left upper quadrant. Perisplenic space 

(splenorenal pouch) (3). 

 Search for free fluid in the pelvic cavity. Douglas pouch. Rectovesical 

pouch (5). 

 

The extended eFAST protocol (Picture 2) includes an assessment of not only 

the abdomen and pericardium, but also answers the following questions: 

1. Is there blood in the pleural cavity? (2, 4). 

2. Does the victim have a pneumothorax? (7, 8). 

In addition, eFAST helps to more accurately identify possible changes: 

• traumatic asystolic state (cardiac arrest as a result of trauma); 

• pericardial tamponade (accumulation of fluid in the pericardial cavity). 
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Picture 2. Standard examination points for FAST and eFAST protocols 

 

Example of ultrasound scans on the SonoMan Mannequin when 

searching for free fluid in the pericardium: 

The study begins with the maximum scanning depth (20–24 cm) in order to 

obtain an initial image of all four chambers of the heart, the anterior and posterior 

walls of the pericardium using “slides” and “shifts” of the transducer (Picture 3). 

 

 
Picture 3. SonoMan. Initial image of all four chambers of the heart. 

 

With a positive result, an anechoic space between the heart and the 

hyperechoic pericardium will be visualized as a result of the separation of the 

pericardial sheets by blood that spills out during heart ruptures (Picture 4). 
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Picture 4. SonoMan - Presence of free fluid in the pericardium. 

 

To ensure a comprehensive approach to learning, the department has 

developed an interactive video using the Anatomage anatomical table, which 

complements traditional teaching methods. Using a QR code, students can get free 

access to this video material, allowing them to deepen their knowledge of anatomy 

and prepare for practical classes: 

 

 

 

 

 

 

 

 

 

 

 

 The study of the FAST protocol was implemented in the thematic 

improvement courses for doctors "First aid in emergencies". 112 doctors underwent 

training. 

The training of doctors took place using the Advanced Trauma Life Support 

and Advanced Cardiopulmonary Life Support protocols as an example. To study the 

effectiveness of the implemented methods, we used a comprehensive scenario for 

doctors before and after the course, which was assessed using a standardized 

checklist. 

Doctors were divided into 2 groups: the first group included those who studied 

the FAST protocol using interactive simulations with the corresponding pathology, 

using real clinical cases and a prepared manual (59 people); the second group 
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included doctors who had previously studied the FAST protocol using real clinical 

cases and a prepared manual, but without using interactive simulations with the 

corresponding pathology (53 people). 

The results of the study showed that doctors in the first group, when going 

through the final scenario, which included the need to use the FAST protocol, 

received scores on checklists that were 14.6% (p<0.05) better than doctors in the 

second group. 

 Conclusions.  

The use of ultrasound and the SonoMan simulation mannequin together with 

the training manual is an important stage in improving the training of the FAST 

protocol. Due to the possibility of imitating real pathological conditions, cadets 

receive a unique experience that cannot be provided with traditional training on 

healthy people. This contributes to increasing the level of clinical training, which is 

especially relevant in modern conditions of emergency medicine. 

In light of the above, the authors recommend supplementing FAST courses 

with interactive simulations with the appropriate pathology, the use of real clinical 

cases and practical classes using prepared manuals. 

The department plans to expand the use of simulation equipment for different 

categories of applicants, as well as integrate new modules for training doctors in the 

field of other emergency conditions. Realism, convenience and efficiency of training 

on simulators are the key to ensuring a high level of medical care. 
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