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Introduction
In 2023, the Polish Ministry of Health officially introduced 

a new list of 57 medical competencies [1]. The list includes two 
new competencies: prenatal echocardiography (013) and pre-
natal cardiology (021). Therefore, the Polish Prenatal Cardiol-
ogy Society presents the following consensus on differentiation 
between these competencies and screening fetal heart scan.

Fetal echocardiography is at least as complex as neonatal, 
paediatric, or adult echocardiography due to the high number 
of diagnostic points concerning the morphology and function 
assessed in still and motion images.

Fetal echocardiography is also more time-consuming in 
comparison to postnatal scans because of the complexity in 
spatial and multi-planar analysis using several different ultra-
sound imaging modalities. Among them, B-mode, M-mode, 
colour, spectral and power Doppler, and others are applied. 
Due to technical limitations and fetal positioning, it is not 
possible to check all the fetal heart structures using all avail-
able methods and tools during a single session of echocardio-
graphic analysis. All these competencies should be included 
in fetal echocardiography proficiency (013), which could lead 
to detection of congenital heart malformations and diseases. 
Thus, fetal cardiology requires knowledge and skills that are 
not covered by any contemporary medical specialty. In order 
to provide comprehensive information and detailed feedback 
on optimal perinatal care of the fetal congenital heart disease 
(CHD) the diagnosis needs to include input from various spe-
cialists such as maternal-fetal medicine (MFM) geneticists, 
neonatologists, paediatric cardiologists, cardiac surgeons, and 
sometimes palliative care specialists. All these competencies 
will be supplemented by a fetal cardiologist (021) who should 
give additional input on perinatal care after diagnosis of con-
genital heart malformations and diseases. Patient counselling 

regarding the fetal prognosis is critical to ensuring optimal 
pregnancy decision-making [2].

Based on the papers that have been published since 2001 by 
the international and Polish societies [2-29], we hereby present 
our current recommendations for the following:
1) screening heart scan,
2)  fetal echocardiography proficiency to prove normal heart 

anatomy and function or to detect an abnormality (compe-
tency code 013,)

3)  fetal cardiology proficiency to perform exam, monitor, and 
consult regarding the fetus with congenital heart problems 
(competency code 021).

Screening heart scan is a part of the fetal scan performed 
by obstetricians according to recommendation by Polish Soci-
ety of Gynaecologists and Obstetricians (Figure 1) [3].

Fetal echocardiography competency (013)

Step 1: Medical history of the pregnant 
woman, blood pressure, height, and weight 
measurements

Before we start an echocardiographic examination 
of the fetal heart, an interview with the pregnant patient should 
be performed regarding her health status before the concep-
tion and after. For instance, previous pregnancy complications, 
the occurrence of congenital defects and genetic diseases in 
the family, fertility problems, medications used before and 
during pregnancy, the patient’s body mass index (BMI) before 
pregnancy, weight gain during pregnancy, presence of any 
chronic, metabolic, hormonal, or infectious diseases during 
the periconceptional period. To make it easier for both sides 
we may use a standardised questionnaire which the pregnant 
woman answers in the waiting area in printed form. Before 

Figure 1. Fetal screening heart scan according to recommendation by Polish Society of Gynecologists and Obstetricians
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we start the scan the nurse prepares the ultrasound machine: 
warming gel, entering the patient’s data, including date of last 
menstrual period, height and weight, and blood pressure data 
as well as the name of the sonographer.

We start with a basic physical examination: check-
ing the patients’ pulse, uterine tension, and the legs to rule 
out oedema. Patient may follow our exam on a large screen 
on the Echo LAB wall or on the celling. Cellular phones in 
the echo lab should be used in silent mode because regular 
ringtones may interfere with fetus behaviour and may disturb 
difficult examination proceedings.

Step 2: The obstetrical part of the examination  
is documented in a digital database 
in the form of images [3, 17]

The fetal ultrasound exam starts with the prenatal obstetric 
part of the examination, which includes the following: 
1)  assessment of the position of the placenta and maternal body 

are marked on the screen, measurement of the placenta 
thickness (in cm), assessment of echogenicity of the placenta 
and placental vascularisation with colour Doppler, localisa-
tion of the placental umbilical cord attachment;

2)  assessment of the amniotic fluid index (AFI) in singleton 
pregnancy (sum of 4 pocket measurements), or maximal 
vertical pocket (MVP) in twins;

3)  assessment of fetal position with its body mark on the  
screen;

4)  fetal routine biometry to assess fetal weight (biparietal  
diameter – BPD, head circumference – HC, abdominal cir-
cumference – AC, femur length – FL);

4)  peripheral blood flow assessment with Doppler in the um-
bilical vein and artery, middle cerebral artery, and ductus 
venosus;

5) assessment of fetal basic anatomy including gender.

Step 3: Fetal echocardiography examination 
should cover all parts documented in digital 
form by pictures or cine loops (Figure 2)
1. Localisation of the stomach, aorta, and inferior vena cava in 

the abdomen. Are they in the usual position? (Picture)
2. Localisation of the heart and position of the heart apex in 

relation to the stomach. Is the correlation normal? (Picture 
cine loop)

3. The segmental transition from the stomach level up to 
the chest level and mediastinum in 2D mode (Cine loop).

4. Assessment of the fetal heart size. Transverse and longitu-
dinal dimensions, heart area/chest area ratio (HA/CA), or 
heart circumference/chest circumference ratio (HC/CC). 
(Picture)

5. Fetal heart axis measurement. (Picture)
6. Four-chamber view analysis: atria, foramen ovale size, 

atrioventricular valves, level of their attachments, cross 
of the heart, size of the ventricles, wall structure, position 
of the trabecular bands, vetriculo-arterial connections (Pic-
ture cine loop).

7. Three-vessel analysis: their size, alignment, thymus transver-
sal measurements. (Picture)

8. Colour and spectral Doppler analysis of the blood flow across 
valves. We should prove no aliasing is noticed in the heart 
area. Cine loops of colour Doppler should be saved. Each 
valve should be analysed – we suggest this order: tricuspid, 
mitral, aortic, and pulmonary valve (Picture cine loop).

9. Longitudinal views of the inferior vena cava and superior 
vena cava (they should be the same size), as well as ductus 
arteriosus arch and aortic arch: in 2D, in colour Doppler, and 
in spectral Doppler. (Picture)

Fetal echocardiography can be performed as early as week 
13, but an optimal time to perform a comprehensive transab-
dominal echocardiographic examination of the fetus is 18-22 

Figure 2. Fetal echocardiography (code 013)
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weeks. The recommended examination time for a single fetus 
to confirm normal heart anatomy and normal heart study is 
about 20-30 min, and another 15-20 min should be reserved 
to prepare a written report and discuss the results with the pa-
tient. It is our responsibility to perform a complete examina-
tion, make digital documentation, and create a statement in 
a written report about the limitations (due to maternal condi-
tion, fetal position, ultrasound machine limitations, etc.). Dur-
ing the study it is important to reduce any noise in the echo lab 
and pay special attention to fetal heart sound.

In the case of normal heart size, normal intracardiac blood 
flows, and normal fetus biometry and anatomy at this stage, 
no additional measurements are necessary. As the Polish Pre-
natal Cardiology Society, we also recommend third-trimester 
fetal echocardiography to confirm normal heart anatomy and 
normal function of the fetal heart [22-24].

Fetal cardiology competency (021)
In case of confirmation of any abnormality during basic fe-

tal heart echocardiography (code 013) such as: congenital heart 
disease, cardiomegaly, hypertrophy, fetal heart arrhythmia, 
turbulence of blood flow within the fetal heart, disproportion 
at the atria or level of ventricles, big vessel abnormality, asym-
metry of valves, or another indication to perform an extended 
fetal echocardiography, the patient should be referred to a fe-
tal cardiology certified (code 021) specialist. This type of fetal 
heart examination is the most difficult because it usually con-
cerns difficult and complex problems (Figure 3).

The modalities of different heart malformations are ex-
tremely wide, and different correlations between heart struc-
tures seem to have no limit. The fetal cardiologist has to under-
stand the complexities of diagnosis and management of CHD 

throughout the continuum from fetal to postnatal life. In 
the 2D part of exam all possible measurements are taken and 
expressed in millimetres and in Z-scores.

In a colour Doppler blood flow exam different colour maps 
are used with different filters. For instance, we use different co-
lour maps to study intracardiac and pulmonary vein blood flow.

In spectral Doppler blood flow assessment not only pulse 
Doppler is used, but also continuous Doppler for assessment 
of turbulent blood flow.

In spectral Doppler it is obligatory to obtain a good trac-
ing of mitral, aortic, tricuspid, and pulmonary blood flows for 
myocardial performance index (MPI) for right ventricle (RV) 
and MPI for left ventricle (LV) assessment. It is recommended 
that the PR interval be obtained for instance from pulmonary 
vein and pulmonary artery tracing (it is recommended that 
zoom and high speed are used to avoid mistakes during cal-
culations).

M-mode technique is necessary for evaluation of the RV 
and LV shortening fraction, septum thickness, and type of trac-
ing (flat, contractions with RV or contractions with LV) 

M-mode technique for RA and LA for evaluation contrac-
tility of RA and LA walls, for evaluation of foramen ovale valve 
movement, including its amplitude M-mode technique for 
RA and LV in case of fetal arrhythmia. M-mode technique for 
TAPSE/MAPSE (tricuspid/mitral annular plane systolic excur-
sion) and calculation of MPI [30].

In case of suspicion of any segmental wall contractions 
abnormality it is recommended to use tissue elasticity (TDI) 
and segment interaction (SI, FS-right and left 24-segmental 
evaluation). In cases of imminent cardiac insufficiency, it is 
recommended that CO (cardiac output)/CCO (combined car-
diac output) be analysed [31].

Figure 3. Fetal cardiology (code 021)
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Table 1. Recommendations of the Polish Prenatal Cardiology Society for obstetrical part of the fetal echocardiography (013) and fetal cardiology (021) 
competency

Obstetrical part
Fetal echocardiography (013) Fetal cardiology (021)

Placenta + maternal pictogram • Localisation of the placenta
• Width
• Placental vascularity
• Abnormal mass in the placenta?

• Localisation of the placenta
• Width, length
• Placental vascularity power angio3D cine
• Umbilical cord attachment to the placenta

AFI + +

Position of the fetus + fetal pictogram + +

EFW/ percentiles • BPD, HC, AC, FL
• SGA?
• AGA?
• LGA?

• BPD, HC, AC, FL, HL
• Cerebellum, stomach, bladder, kidneys, feet, pancreas, 

spleen, ear, etc.

Umbilical cord • 3 vessels or 2 vessels
• Around the neck?
• Fetus attachment
• Doppler blood flow

• 3 vessels or 2 vessels
• Around the neck?
• Fetus attachment
• Doppler blood flow
• Knot?

MCA Doppler • Vmax, PI

DV • Present?
• Normal flow?

• Vmax, PI, absent?

Fetal anatomy

Head • Cranium
• Head shape 
• CSP 
• Choroid plexus 
• Midline falx 

• Cranium
• Head shape 
• CSP
• Choroid plexus 
• Midline falx 
• Thalami 
• Lateral cerebral ventricles 
• Cerebellum, cisterna magna

Face • Profile • 2D + 3D + 4D
• Orbits and bulbi 
• Midsagittal facial profile
• Nasal bone
• Upper lip + amniotic fluid flow: nose and mouth?

Neck • Nuchal fold • Nuchal fold 
• Any masses (eg. cystic hygroma)
• Nuchal cord: single/double/triple

Chest • Chest and lungs echogenicity 
• Diaphragm

• Chest and lungs shape/size
• Diaphragm
• Pulmonary vasculature

Abdomen • Stomach position • Stomach – position on which side and its length
• Bowel
• Gallbladder on right side?
• Both kidneys (length measurements)
• Urinary bladder length
• Cord insertion site – fetal abdomen

Skeletal • Spine (transverse and sagittal views)
• Arms and hands
• Legs and feet

• Spine (transverse and sagittal views)
• Arms and hands
• Legs and feet
• Muscles tensions, legs and feet movements

Genitalia • Male or female • Male or female genitalia or “x”? in 2D and in 3D

AFI – amniotic fluid index, EFW – estimated fetal weight, BPD – biparietal diameter, HC – head circumference, AC – abdominal circumference, FL – femur length, SGA – small for gestational age, AGA – adequate for 
gestational age, LGA – large for gestational age, HL – humerus length, Vmax – maximum velocity, PI – pulsatility index, MCA – middle cerebral artery, DV – ductus venosus, CSP – cavum septi pellucidi.
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Table 2. Recommendations of the Polish Prenatal Cardiology Society for echocardiographic part of fetal echocardiography (013) and fetal cardiology (021) 
competency

Echocardiography part of fetal US exam

Fetal echocardiography 
(013) (High risk pregnancy, 

suspected of fetal heart 
pathology)

Fetal cardiology (021) (Confirmed CHD or pathology) Freezed 
frame or cine 

Stomach/apex localisation • 2 freeze frames • Localisation of the apex of the heart/stomach/performance of sweep 
technique

+
+

4- chamber view
RVOT/LVOT

• 2D
• 2D + colour Doppler 

• 2D + colour Doppler
• 2D + colour Doppler + spectral Doppler
• Tricuspid valve, mitral valve
• Pulmonary valve, aortic valve

+
+
+
+

Mediastinum • 3V • 3V
• 3VTV
• Thymus evaluation and measurements

+
+
+

Long axis
Aortic arch
Ductal arch

• 2D
• 2D + colour Doppler 

• 2D
• 2D + colour Doppler
• 2D + color Doppler + spectral Doppler

+
+
+
+

Pulmonary veins • 2D + colour Doppler • 2D
• 2D + colour Doppler
• 2D + colour Doppler + spectral Doppler

+
+
+

M-mode • RV/LV
• RA/LV
• RA/LA

• RV/LV
• RA/LV
• RA/LA

+
+
+

Other • TAPSE
• MAPSE

+
+

Additional non obligatory 
techniques*

• Tissue Doppler
• STICK 

+

Speckle tracking:
• SV 
• Endo-GLS
• EF
• FAC
• SI, FS – right and left 24-segment

+
+
+
+
+

CO/CCO:
cross-sectional area of the semilunar valve-pulsed-wave Doppler 
of the aortic and pulmonary valves (3.14 × valve radius2) × VTI × 
FHR/normal values (225–626 ml/min/kg)

+

Number of transducers Usually 1-2  (convex, volume) Three (convex, volume, cardiac) 

Dedicated time for US + Echo 30 min 60 min 

Dedicated time for written report 15 min 30 min

Dedicated time for counselling 15 min 30 min 

CHD – congenital heart disease, RVOT – right ventricular outflow tract, LVOT – left ventricular outflow tract, RV – right ventricle, LV – left ventricle, RA – right atrium, LA – left atrium, TAPSE – tricuspid annular plane 
systolic excursion, MAPSE – mitral annular plane systolic excursion, STICK – spatio-temporal image, SV – stroke volume, endo-GLS – endocardium global strain, EF – ejection fraction, FAC – fractional area change, 
CO – cardiac output, CCO – combined cardiac output, VTI – velocity time integral, FHR – fetal heart rate.
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It is recommended, but not obligatory, to use STICK tech-
nique in cases of congenital heart defect.

It is recommended not to focus just on the single trans-
ducer but to use at least 2 or 3 ultrasound transducers (convex, 
volume, but also cardiology transducers) and different sets 
of software during the extended fetal echocardiography.

Discussion
In cases of confirmed fetal heart defect or arrhythmia, 

echocardiography performed by a fetal cardiologist should be 
repeated according to the possibility of defect evolution, based 
on the gestational age at the time of diagnosis, fetal and maternal 
condition, and planned time and mode of delivery. Extended fetal 
echocardiography in the third trimester should be performed to 
predict postnatal management in cases in which it is possible. 
The patient and her family in most cases can get ready for early 
cardiac surgery (up to 7-10 days after birth), planned neonatal 
surgery (in the first month of life), or non-urgent surgery in 
the first year of life according to the echocardiography result [32].

The recommended examination time for a single fetus 
with CHD, fetal heart arrhythmia, or congestive heart failure is 
about 60 min. The next 30 min should be spent on preparing 
a written report along with heart sketches (Figure 3). The ad-
ditional time of 30 min is spent in a consulting room (with 
no computer, no desk, no ultrasound machine, but with com-
fortable furniture and nice surroundings to explain the ex-
amination’s results to the patient and discuss the results with 
the pregnant woman and her family member).

Additional leaflets explaining specific fetal heart problem 
and presenting any possibilities to solve the problem, together 
with prenatal and postnatal management, are usually also very 
helpful. We recommend the use of graphic drawings of the fe-
tal heart to explain not only fetal heart anatomy, but also fetal 
intracardiac blood flows and any abnormalities in the anatomy 
of the fetal heart. Some examples are presented in Figure 3.

Nowadays, in the case of, for instance, suspected foramen 
ovale restriction or ductus arteriosus contraction, we may have 
5-8 subsequent echocardiographic scans before delivery. We 

recommend making a copy of the conclusions from each exam 
or making a short summary of the findings from the prena-
tal period and make a copy of the statement from maternal 
hospital record to the neonatal history record with the most 
important images or cine-loops. It is crucial not to overload our 
colleagues from the perinatology team with too many data and 
calculations that are difficult to read and understand for those 
who do not perform fetal echocardiographic scans.

In the case of a planned early cardiac intervention (for 
instance, balloon valvuloplasty) or early cardiac surgery (for 
instance, in single heart tumour), medical care should be 
planned in cooperation with a perinatologist, neonatologist, 
paediatric cardiologist, and cardiac surgeon.

Summary
Our recommendation for screening heart scan, fetal echo-

cardiography, and fetal cardiology are summarised in Tables 1-3  
and Figures 1-3.

Fetal echocardiography, fetal cardiology, optimal perina-
tal care, and the progress in paediatric cardiology and cardiac 
surgery allow a change in the natural history of many cardiac 
defects [33-40]. Prenatal cardiology is important for monitor-
ing fetal well-being in the number of conditions, including fetal 
growth restriction and other pathologies [41-43]. As a new part 
of perinatal medicine, fetal cardiology is developing very rapidly. 
This is due to new ultrasound technology and dedicated scien-
tific centres all over the world, and also their new organising 
possibilities. Therefore, prenatal cardiology has allowed a change 
in the definition of critical heart disease in the newborn and has 
become one of the most important tools in fetal diagnosis and 
assessment of fetal well-being [44, 45]. We believe that the new 
Regulation of the Polish Ministry of Health on medical compe-
tencies, especially code 021, is the answer to the following ques-
tion raised in the international letter published in 2022: Is it time 
to establish a separate independent medical subspeciality? [46].
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Table 3. Medical counselling after fetal echocardiography (013) and after fetal cardiology study (021)

Counselling after fetal echocardiography (013) Counselling after prenatal cardiology (021) 

• Normal heart anatomy and normal heart function confirmed – no need to 
change the perinatal care and management 

• Normal heart anatomy and function heart anomalies – suggested additional 
echo exam or prenatal cardiology counselling

• Detection of anomaly – prenatal cardiology counselling

• Confirmation of functional anomaly, fetal echo monitoring
• Confirmation of structural anomaly, fetal echo monitoring
• Confirmation of fetal heart arrhythmia: 

– Fetal echo monitoring or 
– Transplacental treatment or 
– Suggestion for delivery

• Counselling for pregnant woman on short-term prognosis and long-term 
prognosis

• Counselling for obstetrician regarding the optimal way of delivery
• Any indications for transplacental fetal treatment?
• Any indications for direct fetal treatment? for instance valvuloplasty or shunt?
• Any indications for emergency cardiac procedures on the 1st of postnatal life?
• Any indications for prostaglandin or emergency cardiac surgery? or delayed 

surgery or non-urgent postnatal care?



Maria Respondek-Liberska, Julia Murlewska, Mirosław Wielgoś, Marcin Wiecheć, Krzysztof Czajkowski, Krzysztof Preis,  
Małgorzata Świątkowska-Freund, Jan Mazela, Przemysław Oszukowski, Michał Krekora, Mariusz Grzesiak, Iwona Maroszyńska,  
Tomasz Moszura, Katarzyna Januszewska, Edward Malec, Iwona Strzelecka, Maciej Słodki

8 Prenatal Cardiology

REFERENCES
1. Rozporządzenie Ministra Zdrowia z dnia 13 czerwca 2023 r. w sprawie 

umiejętności zawodowych lekarzy i lekarzy dentystów. Dz.U. 2023 poz. 1189.
2. Simpson J, Hornberger LK. What does fetal echocardiography add beyond 

the anomaly scan? Circ Cardiovasc Imaging 2022; 15: e014168.
3. Borowski D, Pietryga M, Basta P, Cnota W, Czuba B, Dubiel M, et al. Prac-

tice guidelines of the Polish Society of Gynecologists and Obstetricians – 
Ultrasound Section for ultrasound screening in uncomplicated pregnancy 
– 2020. Ginekol Pol 2020; 91: 490-501.

4. Allan L, Dangel J, Fesslova V, Marek J, Mellander M, Oberhänsli I, et al; 
Fetal Cardiology Working Group; Association for European Paediatric 
Cardiology. Recommendations for the practice of fetal cardiology in Eu-
rope. Cardiol Young 2004; 14: 109-114.

5. Rychik J, Ayres N, Cuneo B, Gotteiner N, Hornberger L, Spevak PJ,  
et al. American Society of Echocardiography guidelines and standards for 
performance of the fetal echocardiogram. J Am Soc Echocardiogr 2004; 
17: 803-810.

6. Lee W, Allan L, Carvalho JS, Chaoui R, Copel J, Devore G, et al.; ISUOG 
Fetal Echocardiography Task Force. ISUOG consensus statement: what 
constitutes a fetal echocardiogram? Ultrasound Obstet Gynecol 2008; 32: 
239-242.

7. Wood D, Respondek-Liberska M, Puerto B, Weiner S; World Associa-
tion of Perinatal Medicine Ultrasonography Working Group. Perinatal 
echocardiography: protocols for evaluating the fetal and neonatal heart.  
J Perinat Med 2009; 37: 5-11.

8. AIUM practice parameter for the performance of detailed second- and 
third-trimester diagnostic obstetric ultrasound examinations. J Ultra-
sound Med 2019; 38: 3093-3100.

9. AIUM practice parameter for the performance of fetal echocardiography. 
J Ultrasound Med 2020; 39: E5-E16.

10. AIUM practice parameter for documentation of an ultrasound examina-
tion. J Ultrasound Med 2020; 39: E1-E4.

11. Salomon LJ, Alfirevic Z, Berghella V, Bilardo CM, Chalouhi GE, Da 
Silva Costa F, et al. ISUOG Practice Guidelines (updated): performance 
of the routine mid-trimester fetal ultrasound scan. Ultrasound Obstet 
Gynecol 2022; 59: 840-856. Erratum in: Ultrasound Obstet Gynecol 2022; 
60: 591.

12. Carvalho JS, Axt-Fliedner R, Chaoui R, Copel JA, Cuneo BF, Goff D, et al. 
ISUOG Practice Guidelines (updated): fetal cardiac screening. Ultrasound 
Obstet Gynecol 2023; 61: 788-803. 

13. DeVore GR, Polanco B, Satou G, Sklansky M. Two-dimensional speckle 
tracking of the fetal heart: a practical step-by-step approach for the fetal 
sonologist. J Ultrasound Med 2016; 35: 1765-1781.

14. Yagel S, Cohen SM, Achiron R. Examination of the fetal heart by five 
short-axis views: a proposed screening method for comprehensive cardiac 
evaluation. Ultrasound Obstet Gynecol 2001; 17: 367-369.

15. Donofrio MT, Moon-Grady AJ, Hornberger LK, Copel JA, Sklansky MS, 
Abuhamad A, et al.; American Heart Association Adults With Congenital 
Heart Disease Joint Committee of the Council on Cardiovascular Disease 
in the Young and Council on Clinical Cardiology, Council on Cardiovas-
cular Surgery and Anesthesia, and Council on Cardiovascular and Stroke 
Nursing. Diagnosis and treatment of fetal cardiac disease: a scientific 
statement from the American Heart Association. Circulation 2014; 129: 
2183-2242.

16. Moon-Grady AJ, Donofrio MT, Gelehrter S, Hornberger L, Kreeger J,  
Lee W, et al. Guidelines and Recommendations for performance of the fe-
tal echocardiogram: an update from the American Society of Echocar-
diography. J Am Soc Echocardiogr 2023; 36: 679-723.

17. Sieroszewski P, Haus O, Zimmer M, Wielgoś M, Latos-Bieleńska A, Boro-
wiec M, et al. Recommendations for prenatal diagnostics of the Polish So-
ciety of Gynaecologists and Obstetricians and the Polish Society of Human 
Genetics. Ginekol Pol 2022; 93: 427-437. 

18. Słodki M, Respondek-Liberska M. [Proposal of screening fetal heart ex-
amination form granted by Polish Ministry of Health Program Kardio-
Prenatal 2008]. Ginekol Pol 2009; 80: 466-470.

19. Respondek-Liberska M, Janiak K. Protokół badania kardiologicznego 
u płodu w ośrodku referencyjnym. Pol Prz Kardiol 2010; 12: 212-218.

20. Respondek-Liberska M, Sklansky M, Wood D, Słodki M, Weiner S, Cuneo B,  
et al. Recommendations for fetal echocardiography in singleton preg-
nancy in 2015. Prenat Cardio 2015; 5: 28-34.

21. Leszczyńska K, Preis K, Respondek-Liberska M, Słodki M, Wood D, 
Weiner S, et al. Recommendations for fetal echocardiography in twin 
pregnancy in 2016. Prenat Cardio 2016; 6: 6-15.

22. Murlewska J, Słodki M, Axt-Fliedner R, Rizzo G, Sklansky M, Weiner S, 
et al. Recommendations for prenatal echocardiography: a report from 
International Prenatal Cardiology Collaboration Group. Prenat Cardio 
2017; 7: 58-64.

23. Czajkowski K, Helwich E, Preis K, Grzesiak M, Krekora M, Gulczyńska 
E, et al. Recommendations “Cardio-Prenatal 2017” from Poland. Prenat 
Cardio 2018; 8: 5-13.

24. Sokołowski Ł, Słodki M, Murlewska J, Strzelecka I, Kordjalik P, Blitek M,  
et al. Fetal echocardiography in the 3rd trimester of pregnancy as an 
essential element of modern prenatal diagnostics and perinatal care – 
recommendations of Polish Society of Prenatal Cardiology 2020. Prenat 
Cardio 202; 10: 5-12. 

25. Sylwestrzak O, Respondek-Liberska M. Echocardiographic metods of fe-
tal heart size assessment-heart to chest area ratio and transversal heart 
diameter. Prenat Cardio 2018; 8: 20-23.

26. Respondek-Liberska M. Diagnostyka prenatalna USG/ECHO. Zmiany 
czynnościowe w układzie krążenia płodu. PZWL, Warszawa 2019.

27. Respondek-Liberska M. Fetal M-mode echocardiography of atria in nor-
mal heart anatomy and no functional abnormalities. Prenat Cardio 2020; 
10: 19-23.

28. Zych-Krekora K, Krekora M, Słodki M, Grzesiak M, Kaczmarek P,  
Zeman K, et al. Nomograms of the fetal thymus for clinical practice. Arch 
Med Sci 2019; 17: 1657-1662.

29. Witkowski S, Żalinska A, Słodki M, Respondek-Liberska M. Normograms 
in prenatal life of stomach and urinary bladder in the second and third 
trimesters of pregnancy. J Ultrason 2022; 22: e161-e167.

30. Peixoto AB, Bravo-Valenzuela NJ, Martins WP, Tonni G, Mattar R,  
Moron AF, et al. Reference ranges for the fetal mitral, tricuspid, and in-
terventricular septum annular plane systolic excursions (mitral annular 
plane systolic excursion, tricuspid annular plane systolic excursion, and 
septum annular plane systolic excursion) between 20 and 36 + 6 weeks 
of gestation. J Perinat Med 2020; 48: 601-608.

31. Luewan S, Srisupundit K, Tongprasert F, Traisrisilp K, Jatavan P, Tong-
song T. Z score reference ranges of fetal cardiac output from 12 to 
40 weeks of pregnancy. J Ultrasound Med 2020; 39: 515-527.

32. Sanapo L, Pruetz JD, Słodki M, Goens MB, Moon-Grady AJ, Dono- 
frio MT. Fetal echocardiography for planning perinatal and delivery room 
care of neonates with congenital heart disease. Echocardiography 2017; 
34: 1804-1821.

33. Respondek-Liberska M. Wady serca płodu. Diagnostyka i postępowanie. 
PZWL, Warszawa 2022.

34. Sylwestrzak O, Strzelecka I, Wójtowicz-Marzec M, Krekora M, Moszu- 
ra T, Słodki M, et al. Fetal echocardiography and early neonatal balloon 
valvuloplasty improved overall survival in prenatally detected aortic ste-
nosis over 25 years of tertiary center experience. J Clin Ultrasound 2022; 
50: 1279-1285.

35. Araujo Júnior E, Coutinho LG, Bravo-Valenzuela NJ, Aquino P, Ro- 
cha LAD, Rizzo G, et al. Ectopia cordis: prenatal diagnosis, perinatal out-
comes, and postnatal follow-up of an international multicenter cohort 
case series. J Matern Fetal Neonatal Med 2023; 36: 2203791.

36. Jadczak A, Respondek-Liberska M, Sokołowski Ł, Chrzanowski J,  
Rizzo G, Araujo Júnior E, et al.; International Prenatal Cardiology Collabo-
ration Group. Hypoplastic left heart syndrome with prenatally diagnosed 
foramen ovale restriction: diagnosis, management and outcome. J Matern 
Fetal Neonatal Med 2022; 35: 291-298.

37. Słodki M, Axt-Fliedner R, Zych-Krekora K, Wolter A, Kawecki A, Enzens-
berger C, et al.; International Prenatal Cardiology Collaboration Group. 



Maria Respondek-Liberska, Julia Murlewska, Mirosław Wielgoś, Marcin Wiecheć, Krzysztof Czajkowski, Krzysztof Preis,  
Małgorzata Świątkowska-Freund, Jan Mazela, Przemysław Oszukowski, Michał Krekora, Mariusz Grzesiak, Iwona Maroszyńska,  
Tomasz Moszura, Katarzyna Januszewska, Edward Malec, Iwona Strzelecka, Maciej Słodki

Recommendation of the Polish Prenatal Cardiology Society on the Regulation of the Polish Ministry of Health concerning  
competencies in fetal echocardiography (code 013) and fetal cardiology (code 021)

9Prenatal Cardiology

New method to predict need for Rashkind procedure in fetuses with 
dextro-transposition of the great arteries. Ultrasound Obstet Gynecol 
2018; 51: 531-536.

38. Vorisek CN, Enzensberger C, Willomeit S, Kurkevych A, Stessig R, Ritgen 
J, et al. Prenatal diagnosis and outcome of congenital corrected transposi-
tion of the great arteries – a multicenter report of 69 cases. Ultraschall 
Med 2021; 42: 291-296.

39. Słodki M, Soroka M, Rizzo G, Respondek-Liberska M; International Pre-
natal Cardiology Collaboration Group. Prenatal atrioventricular septal de-
fect (AVSD) as a planned congenital heart disease with different outcome 
depending on the presence of the coexisting extracardiac abnormalities 
(ECA) and/or malformations (ECM). J Matern Fetal Neonatal Med 2020; 
33: 2635-2641.

40. Słodki M, Rizzo G, Augustyniak A, Seligman NS, Zych-Krekora K,  
Respondek-Liberska M; International Prenatal Cardiology Collaboration 
Group. Retrospective cohort study of prenatally and postnatally diagnosed 
coarctation of the aorta (CoA): prenatal diagnosis improve neonatal out-
come in severe CoA. J Matern Fetal Neonatal Med 2020; 33: 947-951.

41. Rizzo G, Mattioli C, Mappa I, Bitsadze V, Khizroeva J, Słodki M, et al. He-
modynamic factors associated with fetal cardiac remodeling in late fetal 
growth restriction: a prospective study. J Perinat Med 2019; 47: 683-688.

42. Rizzo G, Mappa I, Bitsadze V, Słodki M, Khizroeva J, Makatsariya A, et al. 
Role of Doppler ultrasound at time of diagnosis of late-onset fetal growth 
restriction in predicting adverse perinatal outcome: prospective cohort 
study. Ultrasound Obstet Gynecol 2020; 55: 793-798.

43. Sylwestrzak O, Strzelecka I, Słodki M, Respondek-Liberska M. Fetal echo-
cardiography is not only used to detect congenital heart disease but also 
to monitor fetuses, especially those with different pathologies. Kardiol 
Pol 2022; 80: 966-967.

44. Słodki M, Respondek-Liberska M, Pruetz JD, Donofrio MT. Fetal cardi-
ology: changing the definition of critical heart disease in the newborn.  
J Perinatol 2016; 36: 575-580.

45. Słodki M, Respondek-Liberska M. Fetal echocardiography: one 
of the most important tools in fetal diagnosis and assessing wellbeing.  
J Clin Ultrasound 2022; 50: 636-638.

46. Słodki M, Copel JA, Rizzo G, Araujo Junior E, Axt-Fliedner R, Abuha- 
mad A, et al.; Endorsed by The International Prenatal Cardiology Col-
laboration Group. Fetal cardiology: is it time to establish a separate in-
dependent medicine subspeciality? Pediatr Cardiol 2022; 43: 1676-1677.

Division of work:
Maria Respondek-Liberska (ORCID: 0000-0003-0238-2172): research 
concept and design, Collection and/or assembly of data, writing 
the article, final approval of the article.
Julia Murlewska (ORCID: 0000-0002-8266-4585): collection and/or 
assembly of data, writing the article.
Mirosław Wielgoś (ORCID: 0000-0003-2581-3668): writing the article.
Marcin Wiecheć (ORCID: 0000-0003-0656-6614): writing the article.
Krzysztof Czajkowski (ORCID: 0000-0002-3648-6570): writing 
the article.
Krzysztof Preis (ORCID: 0000-0002-8097-3552): writing the article.
Małgorzata Świątkowska-Freund (ORCID: 0000-0003-4171-9479): 
writing the article.
Jan Mazela (ORCID: 0000-0001-9845-6759): writing the article.
Przemysław Oszukowski (ORCID: 0000-0003-0306-0239): writing 
the article.
Michał Krekora (ORCID: 0000-0002-5496-4556): writing the article.
Mariusz Grzesiak (ORCID: 0000-0002-6900-4347): writing the article.
Iwona Maroszyńska (ORCID: 0000-0003-4061-4843): writing the ar-
ticle.
Tomasz Moszura (ORCID: 0000-0003-3876-2791): writing the article.
Katarzyna Januszewska (ORCID: 0000-0001-5031-150X): writing 
the article.
Edward Malec (ORCID: 0009-0003-3770-7034): writing the article.
Iwona Strzelecka (ORCID: 0000-0003-3469-7064): writing the article.
Maciej Słodki (ORCID: 0000-0002-0160-8013): writing the article.


	_Hlk158284641
	_gjdgxs
	_idhtfu70wkfp
	_hxok7sm5pj02
	_73umq2io8di0
	_4jz6v5yp1su
	_l54f5dngawb4
	_zay5birpcnwj
	_fa6xw8kvura3
	_qfrul8m6jpg6
	_808xtt2cyr1n
	_u4le54xqpwpz
	_dbtp3kq4agj8
	_dr0ib2mwmvth
	_605vu19fih3i
	_yxpn0omkmnee
	_vex8gy842bn2
	_p0cbe9pn98e6
	_z3ttovoyw7a6
	_29icd2h87889

