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A B S T R A C T

Echocardiography is a basic examination in cardiology used to assess the anatomy 
and function of the heart. An echocardiography nurse is a health care specialist who is 
able to use echocardiographic equipment to obtain images of the heart. Standards for 
echocardiography personnel vary widely between countries. In the Czech Republic, 
there is no training program for nurses to carry out echocardiograms and the work is 
done almost exclusively by physicians. In many other countries, including the United 
Kingdom and the USA, specialist nurses carry out and report echocardiograms 
independently. In this article, we compare requirements for echocardiography nurses 
in different countries.
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Introduction

Echocardiography is a standard examination in cardiology 
used to assess the anatomy and function of the heart. Per-
sonnel requirements for this procedure vary considerably 
between countries, and the role of the nurse in clinical 
echocardiography is evolving [1, 2, 3].

In this paper, we describe requirements for echocardio-
graphy nurses in the Czech Republic and compare them to 
standards in other countries – education, professional qua-

lification, certification, carry out TTE, report examination 
and physician’s review (Table 1).

Basics of echocardiography

An echocardiogram is an examination that uses high fre-
quency waves (ultrasound) to produce images of the heart. 
An echocardiogram is carried out for a variety of reasons, 
although it is mostly used to assess the anatomy and func-
tion of the heart and its valves [4, 5]. Pulses of ultrasound 
are sent from the echocardiographic probe toward the he-
art, and the reflected waves (echoes) that bounce back from 
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the heart and other structures are detected by a receiver 
(built into the same probe) and displayed as a picture on a 
monitor.

There are various forms of echocardiography. Transtho-
racic echocardiography (TTE) uses a probe that is placed on 
the chest; a lubricating jelly is used to ensure good contact 
with the skin (Fig. 1).

Doppler echocardiography uses the same probe, but 
additionally, can also measure the direction and speed of 
blood flow within the heart. Transesophageal echocardio-
graphy (TEE) is an alternative method in which the probe 
is passed into the patient’s esophagus [5, 6, 7, 8] (Fig. 2).

Common indications for TEE are to rule out endocar-
ditis, cardiac clots (prior to cardioversion), and assess the 
degree and cause of valvular regurgitation. Stress echocar-
diography uses a treadmill, or medications such as dobu-
tamine, during the echocardiography procedure, to make 

Table 1 – Requirements and standards for echocardiography nurses in different countries

Country Czech Republic Belgium United Kingdom USA

Education Medical doctor Bachelor Bachelor Bachelor

Professional qualification Not available None Accredited program Accredited program

Certification Not available Certification exam (not compulsory) Certification exam Certification exam

Carry out TTE Not available Independent Independent Independent

Report examination Not available Usually independent Independent Independent

Physician’s review Not available Necessary Not necessary Not necessary

TTE – transthoracic echocardiography

 

	 Fig- 2 – Transesophageal echocardiography

the heart beat faster and stronger. This is done to assess 
heart muscle function under increased workloads and 
at increased heart rates. Advanced technologies, such as 
three-dimensional speckle tracking and contrast echocar-
diography are also available, but are mostly used for re-
search purposes in highly specialized departments [9, 10, 
11]. Intracardiac echo (ICE) uses a probe that is inserted 
inside the heart via the femoral vein. The technique is in-
valuable for interventional electrophysiology procedures 
such as transseptal punctures [12, 13]. An ICE probe is in-
serted into the heart by the physician, but a trained nurse 
is able to find basic projections to navigate catheters during 
catheter ablation (Fig. 3).

Personnel and technical equipment in the 
echocardiography laboratory

The echocardiography laboratory is a facility with the pri-
mary purpose of accepting referrals for echocardiographic 
examination [14, 15]. The goal is to provide a full scope 
of echocardiography services and engage appropriately 
trained personnel to carry out and interpret adult and/or 
pediatric examinations. All laboratories should establish 
protocols for the acquisition, reporting, and recording of 
echocardiographic examinations. These protocols should 
be reviewed and accepted by all staff involved. A fully equi-
pped and perfectly functioning echocardiographic machine 
is essential if optimal examinations are to be produced. In 
addition, an examining bed, chairs for the personnel, blood 

Fig. 2).  

 
	Fig. 1 – Transthoracic echocardiography
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pressure monitoring, oxygen, and pulse oxymetry, as well 
as intravenous and resuscitation equipment must also be 
available [16].

Personnel staffing standards and requirements vary 
widely between countries. In some countries, such as the 
USA, a very structured model for personnel involved in 
echocardiographic examination has been put in place. In 
other places, such as the Czech Republic, echocardiography 
examinations are done exclusively by physicians, and no 
standards involving personnel who are not physicians are 
available. According to recent guidelines [3] there should 
at least be a designated medical director, who is a licensed 
physician, responsible for supervision of the staff and for 
the delegation of responsibilities. Additional duties inclu-
de setting local guidelines, performing clinical studies, 
training doctors and sonographers, auditing, and clinical 
meetings.

Where nationally permitted, specialty echocardiogra-
phy personnel independently carry out and report the 
results of echocardiographic studies, while support perso-
nnel are present for patient scheduling, record keeping and 
maintenance of laboratory equipment.

Concept of an echocardiography nurse

An echocardiography nurse is a medical care specialist who 
is proficient in the use of echocardiographic equipment to 
obtain images of the heart and blood vessels [17]. They are 
sometimes known as cardiac sonographers (in the USA), 
echo technicians, or cardiographers (UK and Belgium, re-
spectively) or in many other cases echocardiography nur-
ses (even though they do not necessarily need to have a 
nursing background).

As a profession, echocardiography requires good judg-
ment and the ability to provide competent medical services 
to patients. The role of echocardiography technicians, their 
education, training and responsibilities vary substantially 
between hospitals and countries. In general, their role is 
to check the indication for echocardiographic examination, 
carry out a standard echocardiography examination, and 
record and report the results [18].

 

 
	 Fig. 3 – Intracardiac echocardiography  

in České Budějovice Hospital 

Echocardiography nurses in the Czech Republic

The role of an echocardiographic nurse in the Czech Repub-
lic is solely that of a doctor’s assistant. Within echocardio-
graphy services, the role of the nurses is to schedule pati-
ents for the procedure, confirm patient identification, and 
position them on the examining bed. The nurse may take 
part in the initial assessment, including taking note of the 
patient’s cardiac history, allergies, and the patient’s current 
medication regimen, but these tasks mostly remain the re-
sponsibility of the doctor. During TEE, the nurse may also 
be asked to establish intravenous access, administer con-
scious sedation, prepare esophageal intubation supplies, 
disinfect the transducer, confirm the availability of emer-
gency airway equipment, and assist the physician by posi-
tioning the patient in order to minimize risk of aspiration.

As far as we know, there are no training programs for 
cardiac sonographers and there are no hospitals in the 
Czech Republic where echocardiographic examinations are 
performed by personnel that are not physicians. All of our 
attempts to establish a nurse-performed echocardiogra-
phic service in Czech hospitals have been turned down by 
the relevant department heads. Standards for allied health 
professionals such as radiographers and anesthetic nurses 
are listed in the Czech Licensing Law (96/2004) [19, 20, 
21]. However, a possible role for echocardiographic techni-
cians is not mentioned in the law.

A physician, wishing to become a licensed cardiologist 
and independently perform echocardiograms, must first 
carry out and interpret at least 300 echocardiograms (al-
though, not always under supervision) in a hospital certi-
fied for postgraduate training. The Czech Medical Chamber 
issues specialized licenses for performing TEE, congenital 
heart disease echocardiography, fetal echocardiography 
and peri-procedural echocardiography in children with 
congenital heart disease.

The Cardiovascular Imaging Association of the Europe-
an Society of Cardiology (EACVI) provides individual certi-
fication and laboratory accreditation in echocardiography 
in an effort to uniformly raise the quality standards across 
Europe. Echocardiography technicians can apply for certifi-
cation, but there is not a single non-physician professional 
certified from the Czech Republic (www.escardio.org).

Echocardiography nurses in Belgium

Echocardiography examinations are traditionally perfor-
med by doctors in small hospitals and private practices, 
and by echocardiography nurses in university and large 
non-university hospitals. A person seeking a job as an 
echocardiographic nurse must obtain a bachelor’s degree in 
nursing or in biomedicine. Traditionally, echo technicians 
have received on-the-job training lasting 12 months, which 
includes being tutored and supervised by experienced echo 
technicians and the clinical director responsible for echo 
services. There is no formal cardiac ultrasound training and 
no certification examination required for echocardiogra-
phic nurses, but there are regular in-house examinations. 
Presently, increasing numbers of sonographers are taking 
the EACVI exams to achieve accreditations recognized by 
the European Society of Cardiology. Most sonographers 
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carry out echo studies independently and one sonographer 
is usually on-call to cover 24-h echo services. A clinical di-
rector should legally oversee all images, ideally at the time 
of the examination, but this is not always the case.

The Onze Lieve Vrouw Hospital in Aalst, Belgium has 
a busy echocardiography laboratory that performs more 
than 20,000 transthoracic and 2000 transesophageal 
echocardiograms each year. The staff includes nine echo-
cardiography technicians, five physicians in training (not 
always present in the laboratory), two research fellows, and 
a director responsible for the echocardiography program. 
Training of sonographers is on-the-job, although there is 
a trend toward passing the relevant exams and achieving 
EACVI accreditation.

Echocardiography nurses in the United Kingdom

Echo technicians in the UK need to become Cardiac Phys-
iologists first by completing an accredited bachelor degree 
under the NHS Practitioner Training Programme. The abo-
ve-mentioned degree program is offered by several univer-
sities across the UK. The programs include work-based trai-
ning in the NHS over a three-year period.

Trainee Cardiac Physiologists are mostly given on-the-
-job training. The training starts with electrocardiograms, 
24-h Holter monitoring, stress tests, tilt-table tests, and 
then progresses to more specialized skills, such as pace-
maker/ICD checks and echocardiography. An echocar-
diographer routinely performs diagnostic transthoracic 
echocardiography and interprets the results in adherence 
to national guidelines. Transesophageal and other more 
complex echocardiograms are mostly done by a Consul-
tant Cardiologist or by a physician from the Cardiology 
department.

Specialization in echocardiography is organized by the 
British Society of Echocardiography (BSE). Every member 
of the BSE, including echo technicians, has to undertake 
the accreditation process that consists of a written as well 
as practical assessment. There is an agreement with the 
EACVI for reciprocity between the BSE and EACVI accredi-
tation.

Echocardiography nurses in the USA

Anyone wishing to become a sonographer in the USA has to 
complete a cardiac sonography program that is accredited 
by the Commission on Accreditation of Allied Health Edu-
cation Programs. To enter the program, the applicant must 
have a minimum of a two-year degree from a clinically re-
lated school in allied health. The program lasts 14 months, 
is full time, and provides clinical training, including hands-
-on practice and an academic curriculum in echocardiogra-
phic principles, technology, physics and instrumentation. 
By attending the accredited program and upon graduation 
from the program, sonographers are eligible to apply to 
take the national certification examinations offered by the 
American Registry of Diagnostic Medical Sonographers or 
Cardiovascular Credentialing International. By success-
fully completing the certification exams, they are awarded 
a credential of “registered” in that field, and most employ-
ers hire only registered sonographers.

Quality is assured by an established quality assurance 
program, including regular reviews of study acquisition 
and interpretation, usually by regular internal review of a 
fixed number of random studies over a set time interval. 
Processes that allow for constructive feedback involve sta-
ff meetings, external reviews and validation against other 
diagnostic modalities. The sonographers are legally respon-
sible for the quality of their work and are usually insured 
against possible lawsuits.

The České Budějovice Hospital experience

There is an established Echocardiography department 
at České Budějovice Hospital, where all scans are carried 
out, recorded, and reported by one of the staff cardiolo-
gists. However, implementation of nurses in the process 
of acquiring echo images was not successful. On the other 
hand, we were able to train our electrophysiology nurses to 
perform ICE examinations during ablations for atrial fib-
rillation (Fig. 3). In the electrophysiology department, the 
ICE is used to navigate a needle for a transseptal puncture 
and to closely monitor the exact position of the ablation 
catheter. Nurses have been trained to find basic structures 
such as the cavotricuspid isthmus, interatrial septum, pul-
monary veins, and the mitral isthmus.

After the doctor in charge of the procedure introduces 
the echo probe in the heart via the femoral vein, a specialist 
nurse takes over, monitors the position of the probe and 
assists the physician, within the limits of their training. 
Using this approach, we have been able to free up the phys-
ician who was previously needed to manage the ICE during 
the ablation procedure. 

 
Conclusion
Unlike the USA and some countries in Western Europe, 
echocardiography has traditionally been performed exclu-
sively by physicians in the Czech Republic. It reflects the 
physician-led care model in the Czech Republic and the 
relatively low competencies of nurses. It is difficult to be-
lieve that what works in many other countries cannot also 
work in the Czech Republic, but it may need a substantial 
change in mindset. It is likely that with the increasing 
number of university-educated nurses, coupled with the 
number of physicians leaving the Czech Republic soon af-
ter graduation, we will undoubtedly see, by necessity, some 
departments turning to trained nurses to perform echocar-
diograms in the near future. 

 
Conflict of interest
The authors have no conflict of interest to disclose.

 
Acknowledgement
This study was funded by the Faculty of Health and Social 
Studies, University of South Bohemia in České Budějovice 
(BOV 2012_001).

K O N T A K T  4  ( 2 0 1 5 )  2 3 6 – 2 4 0



240

R E F E R E N C E S

  [1]	 Bierig SM, Ehler D, Knoll ML, Waggoner AD. American 
Society of Echocardiography Minimum Standards for 
the Cardiac Sonographer: A Position Paper. J Am Soc 
Echocardiogr 2006;19:471–4.

  [2]	 Gilman G, Nelson JM, Murphy AT, Kidd GM, Stussy 
VL, Klarich KW. The Role of the Nurse in Clinical 
Echocardiography. J Am Soc Echocardiogr 2005;31:773–
7.

  [3]	 Popescu BA, Stefanidis A, Nihoyannopoulos P, Fox KF, 
Ray S, Cardim N, et al. Updated standards and processes 
for accrediation of echocardiographic laboratories from 
The European Association of Cardiovascular Imaging. 
Eur Heart J Cardiovasc Imaging 2014;15(11):1188–93.

  [4]	 Chrobák L. Propedeutika vnitřního lékařství. Praha: 
Grada Publishing; 2007, 244 p.

  [5]	 Sovová E, Sedlářová J. Kardiologie pro obor 
ošetřovatelství. Praha: Grada Publishing, 2nd ed.; 2014, 
264 p.

  [6]	 Perrino AC, Reeves STA. Practical Approach to 
Transesophageal Echocardiography. 2nd ed. 
Philadelphia: Lippincott Williams & Wilkins; 2010, 
493 p.

  [7]	 Vegas A, Meineri M, Jerath A. Real-Time Three-
Dimensional Transesophageal Echocardiography: A 
Step by Step Guide. Springer Science & Business Media; 
2012, 251 p.

  [8]	 Allen MN. Echocardiography. Philadelphia: Lippincott 
Williams & Wilkins; 1999, 652 p.

  [9]	 Bulava A, Eisenberger M, Fiala M. Základy srdeční 
elektrofyziologie a katétrových ablací. Praha: Grada 
Publishing; 2012, 264 s.

[10]	 Bulava A, Haniš J, Sitek D, Ošmera O, Karpianus D, 
Šnorek M et al. Catheter Ablation for Paroxysmal 

Atrial Fibrillation: A Randomized Comparison between 
Multielectrode Catheter and Point-by-Point Ablation. 
Pacing Clin Electrophysiol 2010;33(9):1039–46.

[11]	 Bulava A. Katetrizační ablace fibrilace síní – lepší než 
farmakoterapie? Cor et Vasa 2010;52:9–16.

[12]	 Kolář J et al. Kardiologie pro sestry intenzivní péče. 
4th ed. Praha: Galén; 2009, 480 p.

[13]	 Kolář J. Kardiologie pro sestry a studenty medicíny. 
Praha: Akcenta; 2003. 

[14]	 Albert N, Massaro L, Morley M, Overman K. Cardiac 
diagnostic testing: past, present, and future. Critical 
Care Nurse 2006;26(Suppl. 5):1–16.

[15]	 Ramos LN. Cardiac diagnostic testing: what 
bedside nurses need to know. Critical Care Nurse 
2014;34(3):16–27.

[16]	 Kvasnička J, Havlíček A. Arytmologie v praxi. Praha: 
Galén; 2010, 165 p.

[17]	 Böhmeke T, Schmidt A. Echokardiografie. 4th ed. Praha: 
Grada; 2009, 238 p.

[18]	 Štejfa M et al. Kardiologie. 3rd ed. Praha: Grada 
Publishing; 2007, 722 p.

[19]	 Zákon č. 96/2004 Sb. Zákon o podmínkách získávání 
a uznávání způsobilosti k výkonu nelékařských 
zdravotnických povolání a k výkonu činností 
souvisejících s poskytováním zdravotní péče a o změně 
některých souvisejících zákonů (zákon o nelékařských 
zdravotnických povoláních).

[20]	 Vyhláška č. 55/2011 Sb. Vyhláška o činnostech 
zdravotnických pracovníků a jiných odborných 
pracovníků.

[21]	 Nařízení vlády č. 31/2010 Sb. Nařízení vlády o oborech 
specializačního vzdělávání a označení odbornosti 
zdravotnických pracovníků se specializovanou 
způsobilostí.

K O N T A K T  4  ( 2 0 1 5 )  2 3 6 – 2 4 0


