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INSTRUCTIONS FOR USE (ENGLISH) 

1. Device Identification 

FETOLY 

Software for fetal heart and brain ultrasound imaging examination aid.  

Software version linked to this IFU: V2026.02.25 

2. Update 

FETOLY has been updated as follows for the 2026.02.25 version: 

- FETOLY is now compatible with iOS 
- The following measurements have been added per Modification #4 of the PCCP: 

PLAS, CSP ratio, VP-ratio 
- The Transventricular and Transthalamic views have been merged into the Axial view. 
- The IFU has been updated to clarify the keypoint display functionality and to add a 

warning explaining that the software shall not be used in transvaginal scanning 
method 

- The AI model detection performance has been improved per Modification #1 of the 
PCCP 

- It is now possible to enable the TLS mode for DICOM export 

Verification testing have been fully re-launched to verify that there is no impact of the update 

on device functionalities. The methodology followed is the same than for initial product version. 

 

3. Manufacturer identification 

FETOLY is manufactured by:  

DIAGNOLY 

2 Place de Francfort, 69003 LYON, France 

Tel.: +33(0)6.58.49.07.84 

Product complaints: support@diagnoly.com  

Please report any serious incident to Diagnoly through product complaints e-mail address and 

to the Competent Authority of your country. 

 

4. Device Description and presentation  
Fetoly is a software that aims at helping sonographers, obstetricians, radiologists, maternal-
fetal medicine specialists and pediatric cardiologists (designated as healthcare professionals 
i.e. HCPs) to perform fetal ultrasound examinations of the fetal brain and heart in real-time. 
Fetoly can be used by HCPs during fetal ultrasound examinations in the second and third 
trimesters (gestational age window: from 17 to 40 weeks). 
 

mailto:support@diagnoly.com
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The software is intended to assist HCPs in the completeness assessment of the fetal brain and 
heart ultrasound examination in accordance with national and international guidelines. Fetoly 
is also intended to be used to realize biometric measurements of the fetal brain/heart in 
accordance with national and internation guidelines. 
 
To utilize Fetoly, the software needs to be installed on a hardware device which is connected 
to an Ultrasound Machine through an HDMI connection. The software receives ultrasound 
images captured by the connected Ultrasound Machine in real-time. The softwareôs frozen 
deep learning algorithm, which was trained by supervised learning, analyzes images of this 
ultrasound image stream to detect brain/heart views, quality criteria within those views and to 
make biometric measurements of the heart and brain.  
 The software provides the following user-accessible information:  

1. Examination completeness : the software displays in real-time which 
brain/heart views and quality criteria are verified by the software during the ex-
amination. The verified brain/heart views and quality criteria are accessible by 
clinicians at any moment of the ultrasound examination, in real-time.  
2. Biometric quantitative measurements: The software displays in real-
time which brain and heart measurements are seen and done by the software 
during the examination and if the measurements are in- or out-of-range in com-
parison with reference ranges defined per state-of-the-art. The verified heart 
and brain measurements are accessible by clinicians at any moment of the ul-
trasound examination, in the background. 
3. Examination illustration: the software selects an image subset that il-
lustrates  

¶ the verified views and quality criteria. These images can be reviewed 
by clinicians to verify the views and criteriaôs presence. Optionally, 
clinicians can display detected quality criteria localization on se-
lected images.  

¶ each measurement. For each measurement, the software displays 
an image with the measurement drawn (in yellow) and the measured 
value (on bottom). The normal range for this measurement is also 
reminded to the user. The user can move the keypoints and the soft-
ware update the measurements accordingly. 

4. Examination report: The software allows the user to export an exami-
nation report which contains: 

¶ A summary of measurements and completeness; 

¶ Illustrations (images). 

 

Definition of a complete examination  

For the fetal heart 
Table 1: List of 52 quality criteria defining the quality of the 5 views recommended by the International 
Society of Ultrasound in Obstetrics and Gynecology for the foetal heart screening of 2nd and 3rd 
trimesters of pregnancy. 

Heart views   Quality criteria within the views   

 

(A) ABD  

(A1) Sp Spine 

(A2) lRb Left rib 

(A3) rRb Right rib 

(A4) Ao Descending aorta 

(A5) VC Inferior vena cava 

(A6) St Stomach 
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Abdomen view  

(n = 8) 

(A7) Uv Umbilical vein 

(A8) aA Anterior Abdomen 

 

 

(B) 4CH 

Four chamber view  

(n = 19) 

(B1) Sp Spine 

(B2) lRb Left rib 

(B3) rRb Right rib 

(B4) Ao Descending aorta 

(B5) lPV Left pulmonary vein 

(B6) rPV Right pulmonary vein 

(B7) LA Left atrium 

(B8) RA Right atrium 

(B9) FOF Septum primum (Vieussens valve or Fo-ramen Ovale Flap) 

(B10) FO Open Foramen Ovale 

(B11) MV Mitral valve 

(B12) TV Tricuspid valve 

(B13) bCr Connection between crux and atrial septum (vestibular septum) 

(B14) Cr Atrioventricular valve offset in crux 

(B15) tCr Connection between interventricular septum and crux 

(B16) IVS Interventricular septum 

(B17) LV Left ventricle 

(B18) RV Right ventricle 

(B19) Str Sternum 

  

(C) LVOT 

Left Ventricular Outflow Tract 

view  

(n = 6) 

(C1) LA Left atrium 

(C2) aAo Proximal ascending aorta 

(C3) SV Semilunar valves 

(C4) LV Left ventricle 

(C5) IVS Interventricular septum 

(C6) RV Right ventricle 

  

(D) RVOT 

Right Ventricular Outflow Tract 

view  

(n = 10) 

(D1) dAo Descending aorta 

(D2) Tr Trachea / bronchi 

(D3) lPA Left pulmonary artery 

(D4) Du Ductus arteriosus 

(D5) rPA Right pulmonary artery 

(D6) Or Origin of pulmonary arteries 

(D7) S Septum between pulmonary artery trunk and ascending aorta 

(D8) aAo Ascending aorta 

(D9) SVC Superior vena cava 
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(D10) PA Pulmonary trunk 

  

(E) 3VX 

Three vessels view  

(n = 9) 

(E1) Sp Spine 

(E2) Tr Trachea 

(E3) ES Side space on the left of ductus / pulmonary artery 

(E4) DuA Ductal arch connected to the descending aorta 

(E5) Du Ductal arch not connected to the descending aorta 

(E6) aAo Ascending aorta 

(E7) aAr Aortic arch 

(E8) SVC Superior vena cava 

(E9) Th Thymus / sternum 

 

International and national guidelines [Carvalho2023] recommend 5 foetal cardiac views for 

routine ultrasound examination of 2nd and 3rd trimesters: (A) Abdomen view, (B) Four cham-

ber view, (C) Left Ventricular Outflow Tract view, (D) Right Ventricular Outflow Tract view, (E) 

Three vessels view. The quality of these 5 heart views depends on the presence of 52 ana-

tomical quality criteria within the views (Table 1 ). Thus, an examination can be defined as 

complete when all 5 heart views and their quality criteria are obtained by the HCP.  

 

For the fetal brain 
Table 2: List of 34 quality criteria defining the quality of the 3 views recommended by the International 
Society of Ultrasound in Obstetrics and Gynecology for the foetal brain screening of 2nd and 3rd 
trimesters of pregnancy. 

Brain views   Quality criteria within the views   

  

(F) TV  

Axial view  

(n = 18) 

(F1) aFx  Anterior Falx  

(F2) CSP  Cavum Septum Pellucidum  

(F3) For  Fornix  

(F4) dAV Distal Anterior Ventricle 

(F5) pAV Proximal Anterior Ventricle 

(F6) AC Ambient Cisterna 

(F7) Atr  Atrium  

(F8) CP  Choroid Plexus  

(F9) POS  Parieto Occipital Sulcus  

(F10) pFx  Posterior Falx  

(F11) dCS  Distal Coronal suture  

(F12) pCS  Proximal Coronal suture  

(F13) SF  Sylvian Fissure  

(F14) Sk Skull 

(F15) Sep Thalami Separation 

(F16) 3V 3rd Ventricle 

(F17) dTh Distal Thalamus 

(F18) pTh Proximal Thalamus 
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(G) TC  

Transcerebellar view   

(n = 8)  

(G1) dTh Distal Thalamus 

(G2) pTh Proximal Thalamus 

(G3) 4V 4th Ventricle 

(G4) Ver Vermis 

(G5) dCH  Distal Cerebellar Hemisphere 

(G6) pCH  Proximal Cerebellar Hemisphere 

(G7) CB Cerebellar Border 

(G8) CM  Cisterna Magma 

  

(I) SAG  

Sagittal/profile view   

(n = 8)  

(I1) NB  Nose Bone  

(I2) uVer  Upper Part of Vermis  

(I3) lVer  Lower Part of Vermis  

(I4) Fas  Fastigium  

(I5) rgCC  Rostrum & Genu Corpus Callosum  

(I6) bCC  Body Corpus Callosum  

(I7) sCC  Splenium Corpus Callosum  

(I8) CSP  Cavum Septum Pellicidum  

 

Biometric measurements and reference intervals 

FETOLY provides three types of automated biometric measurements: 

¶ Angle measurement displayed in degrees (°); 

¶ Ratio measurement (a distance normalized with another distance, either represented as a 

ratio or a percentage); 

¶ Number of anatomical landmarks detected; 

 

List of measurements and their reference intervals:  

The table below details the biometric measurements provided by FETOLY and their 

corresponding normal reference intervals based on established literature. 

 

Parameter  Information accessible in FETOLY (description and sources)  

(M1) Cardiac 

axis  

What is the cardiac axis (CAx)?   

  

(source: https://radiopaedia.org/articles/four-chamber-cardiac-view-fetal)  
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The cardiac axis  (or cardiac angle ) refers to the orientation of the heart relative to 

the midline of the chest measured in the four-chamber view. It is determined by the 

angle between a line along the interventricular septum and an anteroposterior line 

that bisects the thorax.   

The image should include the spine, sternum, and four chambers. The left and right 

ribs should be present and visible as single ribs.  

 What do the guidelines recommend?   

ISUOG guidelines indicate that the cardiac screening examination should include 

the four-chamber, and its assessment should include the cardiac axis (ñNormal fetal 

heart lies mainly on left, with cardiac apex pointing to left at an angle of 45לÑ20לÁ in 

relation to anteroposterior axis of chestò) (Carvalho2023). They cite 

(Comstock1987) which provides the reference range for the cardiac axis.  

ASE guidelines also recommend the evaluation of the cardiac axis (ñCardiac axis is 

a recommended component of fetal echocardiographic 2D imaging [...] normal 35ï

65°) (Moon-Grady2023).  

Available reference intervals:   

¶ Comstock (1987): (Mean ± 2 SD)  

o 17-40GA: [25° - 65°].  

¶ ASE (2023): (guideline-defined reference range)  

o 17-40GA: [35° - 65°]  

(M2) 

Cardiothorac

ic ratio  

What is the cardiothoracic ratio?   

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

The fetal cardiothoracic ratio (CTR) is the ratio of the transverse circumference 

of the epicardial surface of the heart to the transverse circumference of the thorax 

measured in the four-chamber view during diastole.  

The image should include the spine, sternum, and four chambers. The left and right 

ribs should be present and visible as single ribs.  

 What do the guidelines recommend?   

ASE guidelines indicate that the cardiothoracic ratio is a mandatory component of 

a fetal echocardiogram (ñStandard biometric measurements from an axial image at 

the level of the four-chamber view. The cardiothoracic ratio is calculated from 

measurement of the inside circumference (or area) of the chest and the epicardial 

surface of the heartò) (Moon-Grady2023).  

AIUM guidelines also indicate that the cardiothoracic ratio is a required cardiac 

biometry (AIUM2019). ISUOG guidelines also recommend this measurement (ñThe 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://pubmed.ncbi.nlm.nih.gov/3299186/
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://onlinelibrary.wiley.com/doi/10.1002/jum.15188
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key elements of the normal mid-trimester four-chamber view include heart area no 

more than one third of chest areaò) (Carvalho2013). The handbook by Abuhamad 

(2009) also recommends assessing the cardiac dimensions (ñFetal cardiac 

dimensions can be easily assessed by measuring the ratio of cardiac circumference 

or area to the chest circumference or area obtained at the level of the four-chamber 

view) (Abuhamad2009). AHA guidelines (Donofrio2014) and Abuhamadôs 

handbook both cite (Paladini1990) for the reference range.  

 Available reference intervals:   

¶ Paladini (1990): (2.5th and 97th percentiles for circumference)  

o 17GA: [0.40 - 0.52]  

o 18GA: [0.40 - 0.52]  

o 19GA: [0.42 - 0.51]  

o Χ  

o 40GA: [0.46 - 0.56]  

¶ Garcia-Otero (2020): (5th and 95th percentiles for area)  

o 18GA: [0.16 - 0.25]  

o 19GA: [0,16 - 0.26]  

o Χ  

o 40GA: [0.21 - 0.35]  

¶ ASE (Moon-Grady2023): (guideline-defined range for optimal fetal score for 

area)  

o 17-40GA: [0.20-0.35]  

(M3) 

Ventricular 

width ratio  

What is the right -left ventricular ratio?   

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

The right -to-left ventricular ratio (TV/MV)  refers to the ratio of the tricuspid valve 

(TV) annular diameter to the mitral valve (MV) annular diameter, which is used to 

assess cardiac morphology in fetuses. It is determined by comparing the diameters 

of the TV and MV at their widest points during diastole.  

The image should include the spine and sternum. The left and right ribs should be 

present and visible as single ribs. The four chamber views should be visible and 

well contrasted.  

Note: there are two conventions to measure ventricular diameter (Schneider2005): 

the measurement at the level of the valves or end-diastolic dimension. Please note 

that the former is used for this measurement.  

What do the guidelines recommend?   

https://www.isuog.org/static/6387440e-8cf8-4710-9667067f2e781250/ISUOG-Practice-Guidelines-sonographic-screening-fetal-heart.pdf
https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.2597
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AIUM guidelines indicate that the comparison of the tricuspid and mitral valve 

annulus in diastole is a required cardiac biometry (ñTricuspid and mitral valve 

annulus in diastole ([...] comparison of left- to right-sided valves) is a required 

cardiac biometryò) (AIUM2019). They cite (DeVore2017), (Lee2009), and 

(Schneider2005) for the reference ranges.  

ISUOG guidelines also indicate that right-to-left asymmetry warrants further 

examination (ñBoth ventricles should appear similar in size. Although mild 

ventricular disproportion can occur as a normal variant in the third trimester of 

pregnancy, rightïleft asymmetry in midgestation warrants further examinationò) 

(Carvalho2023). They cite (Kirk1999) for the reference range.  

ASE guidelines also indicate that the ventricular size relationship is a mandatory 

assessment of the fetal echocardiogram (ñAV valve annulus in early diastole is 

required as part of complete echocardiographyò) (Moon-Grady2023). The 

handbook by Abuhamed (2012) also highlights the relevance of the right 

ventricularïtoïleft ventricular width ratio, of 1.19 in normal fetuses.  

Available reference intervals:   

¶ Gabbay-Benziv (2015) (Gabbay-Benziv2015): (2.5th and 97th percentiles)  

o 17GA: [0.87 - 1.22]   

o 18GA: [0.86 - 1.22]  

o 19GA: [0.86 - 1.22]  

o Χ  

o 38GA: [0.87 - 1.30]  

¶ Garcia-Otero (2020): (5th and 95th percentiles)  

o 18GA: [0.82 - 1.21]  

o 19GA: [0.82 - 1.22]  

o Χ  

o 40GA: [0.86 - 1.27]  

(M4) Vessels 

ratio  

What is the ratio of the great vessels?   

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

The great vessels size ratio (Ao/Du) refers to the ratio between the diameters of the 

aortic isthmus (Ao) and the ductus (Du) on the three-vessel view. It is determined 

by measuring the diameters of the ductus and aortic arch at their base. Note that 

the mediastinal pulmonary artery (PA) to ascending aorta (Ao) diameter ratio is also 

used in literature (Slodki2009).  

The image should include the spine and sternum, with visible and distinct left and 

right ribs. The ductus arteriosus and ascending aorta should be clearly visible, 

demonstrating their connection.  

What do the guidelines recommend?   

https://onlinelibrary.wiley.com/doi/10.1002/jum.15188
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5166
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.7483
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.2597
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://onlinelibrary.wiley.com/doi/10.7863/ultra.14.10022
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
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The American and international, including ASE, ISUOG, AIUM, AHA, indicate the 

evaluation of the size relationship between the great arteries is a mandatory 

evaluation (Donofrio2014). (ñIt is important to ascertain normality of the two great 

arteries, including their size [...] relative to each otherò) (Carvalho2023). The 

handbook by Abuhamad (2012) also highlights the relevance of the comparison 

between diameters of the aortic arch to the main pulmonary artery, specifically in 

the isthmus region. They cite the study by Pasquini (2007) (Pasquini2007) for 

reference ranges.  

Available reference intervals:   

¶ Pasquini (2007):  

o Constant: [0.86 - 1.12] (mean ± SD)  

o Constant: [0.74 - 1.23] (2.5th and 97.5th percentiles) (Buyens2012)  

(M5) Vessels 

number  

What is the number of vessels?   

The fetal three-vessel view (3VV) is an axial plane used in prenatal imaging to 

assess the great vessels of the heart. This view typically shows three vessels, 

normally the pulmonary artery, aorta and superior vena cava. The vessels count 

only focuses on round or elongated anechoic structures, and excludes the trachea 

and the descending aorta.  

The image should highlight the vessels, with a clear contrast and distinction of the 

structures.  

 What do the guidelines recommend?   

The ISUOG guidelines recommend that the evaluation of the three-vessel view 

should ñinvolve an assessment of vessel number. From left to right, the vessels are 

the pulmonary artery, aorta and right superior vena cavaò (Carvalho2023). ASE 

guidelines also emphasize that abnormalities in vessel number should be noted 

(Moon-Grady2023). As an international standard, the expected number of vessels 

is three.  

(M6) Thymic-

thoracic ratio  

What is the thymic -thoracic ratio?   

  

(source: Abuhamad, A. Z., & Chaoui, R. (2022). A practical guide to fetal echocardiography: Normal 

and abnormal hearts (4th ed.). Wolters Kluwer)  

The thymic -thoracic ratio  is the ratio of the anteroposterior thymic to the 

intrathoracic mediastinal diameters measured in the three vessels and trachea 

view.  

The image should display the spine, sternum, and ascending aorta, with the left and 

right ribs visible as single structures. The thymus should be clearly visible and 

identifiable.  

https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.4021
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
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What do the guidelines recommend?   

ISUOG guidelines indicate that the ñ[evaluation of the three-vessel view] involves 

an assessment of vessel alignment.ò (Carvalho2023) and that it ñmay improve 

detection of outflow tract [...] anomaliesò. They cite (Chaoui2011) for the evaluation 

of the thymic-thoracic ratio to detect outflow tract anomalies. The handbook by 

Abuhamad (2022) also indicates the importance of assessing this parameter.  

Available reference intervals:   

¶ Chaoui (2011):  

o Constant throughout gestation: [0.36 - 0.53] (mean ± 2 SD)  

(M7) 

Cardiothorac

ic position  

What is the cardiothoracic position?   

  

(image inspired by https://obgynkey.com/cardiac-chambers-the-four-chamber-and-short-axis-views/)  

The cardiothoracic position  is determined by extending the interventricular 

septum line posteriorly dividing the atria to a point at the base of the heart 

(Smith1995). This is performed on the four-chamber view by calculating the ratio of 

the left-part area to the total cardiac area. This process involves drawing an ellipse 

over the heart and dividing it with an anteroposterior line that bisects the thorax (the 

midline of the chest). The left (1) and right (2) areas represent the heart surfaces 

located on the left and right anatomical sides of the midline, respectively. The 

position is expressed as the ratio of the left area to the total cardiac area.  

What do the guidelines recommend?   

The fetal heartôs position within the chest is an important parameter in fetal 

evaluation. Deviation from the normal position warrants further investigation of 

potential intrathoracic, intracardiac or extracardiac intrathoracic pathological 

conditions (Abdullah2000). Both American and international guidelines, including 

ISUOG (2008), ASE (2004), AIUM (2013), AHA (2014), recommend careful 

measurement of the fetal heartôs position within the chest on the four-chamber view 

during standard obstetric scans (Donofrio2014). According to these guidelines, the 

normal fetal heart is primarily located on the left side of the chest, with at least 50% 

(ratio Ó 0.5) of its area within the left thoracic space (ñthe heart is mainly on the left 

sideò) (Carvalho2013) (ñcareful attention should be paid to cardiac axis and position. 

Majority of heart [should be] in left chestò) (Carvalho2023). Studies corroborate 

these recommendations, with Chiappa (2009) and others (Smith1995, Sever2021) 

stating that ñtwo thirds of the heart [should be] in the left side of the chestò.  

While the many guidelines define a normal cardiothoracic position as 0.66 (ratio å 

2/3) and should not fall below 0.5, the literature does not clearly define the upper 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.8952
https://obgynkey.com/cardiac-chambers-the-four-chamber-and-short-axis-views/
https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
https://www.isuog.org/static/6387440e-8cf8-4710-9667067f2e781250/ISUOG-Practice-Guidelines-sonographic-screening-fetal-heart.pdf
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
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limit of the normal range. Users can either only visualize the measurement value 

without a reference range, or define their own reference range.  

(M8) 

Cephalic 

index  

What is the cephalic index?   

  

(source: https://obimages.net/take-a-tour/normal-fetal-ultrasound-biometry/)  

 The cephalic index  is the ratio of the biparietal diameter (BPD) to the 

occipitofrontal diameter (OFD) multiplied by 100. The cephalic index gives an idea 

of the fetal head shape. The front to back, OFD, is measured with the cursor placed 

on the outer edge to the outer edge of the cranial bones. A grossly decreased 

cephalic index suggests dolichocephaly while a grossly increased one can suggest 

brachycephaly. When this parameter is abnormal, other measurements, such as 

the HC, abdominal circumference, or femur length, should be used to predict fetal 

age (Timor-Tritsch2012).  

The image should display an axially symmetric view of the brain, capturing the 

transthalamic plane with both hemispheres visible and clear. 

What do the guidelines recommend?   

ISUOG guidelines indicate that ñthe cephalic index is a ratio of the maximum head 

width (BPD) to its maximum length (occipitofrontal diameter (OFD)) and this value 

can be used to characterize the fetal head shape. Abnormal head shape (e.g. 

brachycephaly or dolichocephaly) can be associated with syndromes or be the 

result of oligohydramnios or breech presentation. This finding can also lead to 

inaccurate estimates of fetal age when the BPD is used; in these cases, HC 

measurements are even more reliable (Hadlock1981)ò (Salomon2022).  

 Available reference intervals:   

¶ Hadlock (1981):  

o Constant throughout gestation: [74 - 83] (mean ± SD)  

(M9) CSP 

ratio 

What is the CSP ratio?   

  

(source: Sichitiu et al. (2024). Revisiting the Implications of a Wide or Narrow Fetal Cavum Septi 

Pellucidi. In Journal of Ultrasound in Medicine (Vol. 43, Issue 8, pp. 1461ï1466). Wiley)  

https://obimages.net/take-a-tour/normal-fetal-ultrasound-biometry/
https://pubmed.ncbi.nlm.nih.gov/6787895/
https://www.isuog.org/static/4e2ed89e-fa8a-42c2-9c0929cd89cb58ff/ISUOG-Practice-Guidelines-routine-mid-trimester-fetal-ultrasound.pdf
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Description:  The Cavum Septum Pellucidum (CSP) ratio  is the ratio between 

the length and the width of the CSP. It is determined by measuring the length and 

width of the CSP and calculating the length-to-width ratio.  

The image should show an axially symmetric trans ventricular view of the brain, 

with a clear visualization of the cavum septum pellucidum (CSP) and midline 

anatomical structures.  

What do the guidelines recommend?  

The ISUOG guidelines indicate that the shape of the CSP has been described as a 

relatively reliable marker of partial agenesis of the corpus callosum and they cite 

studies by Karl (2017) and Shen (2015) for reference ranges (Malinger2020).  

The World Association of Perinatal Medicine (WAPM) guidelines indicate that the 

CSP must be visualized and ñfailure to visualize the CSP or its abnormal 

appearance (Karl2017) is predictive of commissural anomalies. However, the 

normal appearance of CSP does not exclude all [corpus callosum] abnormalitiesò 

(Robertis2021).  

This parameter can also be found in state-of-the-art Deep Learning techniques for 

routine biometrics (Coronado-Gutiérrez2023).  

 Available reference intervals:   

¶ Karl (2017):  

Constant throughout gestation: [1.5 - 3.3] (5th and 95th percentiles)  

(M10) 

Posterior 

cerebral 

ventricle to 

hemisphere 

diameter 

ratio (VP 

ratio) 

What is the  posterior cerebral ventricle to hemisphere diameter ratio?   

 

 

 

The posterior cerebral ventricle to hemisphere diameter ratio  is a parameter 

used to assess brain development; particularly ventricular size relative to the overall 

brain (hemisphere) size. 

It is the ratio between: 

- Posterior cerebral ventricle diameter (= atrial width) ï usually 
referring to the atrium of the lateral ventricle (located at the junction 
of the occipital, temporal, and parietal horns). 

- Cerebral hemisphere diameter ï the total transverse diameter of 
the corresponding brain hemisphere. 

This measurement shall be realized in the transventricular view. 

https://www.isuog.org/static/c5e79c3a-248e-4bf4-8c195701279b6c05/ISUOG-Practice-Guidelines-CNS-part-1-targeted-neurosonography.pdf
https://ultrasonicahn.com/wp-content/uploads/2021/01/Karl_et-CSP-1.pdf
https://www.degruyter.com/document/doi/10.1515/jpm-2021-0183/html
https://karger.com/fdt/article/50/6/480/861375
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What do guidelines recommend?  

The ISUOG guidelines indicate that the measurement of atrial width represents an 

integral part of sonographic screening for CNS malformation and that atrial width 

should be measured inner-to-inner and should be <10 mm throughout pregnancy.  

Peer-reviewed literature (Nicolaides1994) emphasize the role of posterior cerebral 

ventricle to hemisphere diameter ratio in improving prenatal cerebral evaluation and 

fetal screening accuracy, as it is a relatively reliable marker of ventriculomegaly.  

 

 Available reference intervals:   

¶ Nicolaides (1994):  (5th and 95th percentiles)  
o 17GA: [0.29 - 0.45]  
o 18GA: [0.27 - 0.42]  
o 19GA: [0.26 - 0.40]  
o é  

39GA: [0.15 - 0.24]  

(M11) Post-

Left Atrium 

Space 

(PLAS) 

What is the Post -Left Atrium Space (PLAS) Index?  

 

(Source: Kawazu2014) 

 

The post-left atrium space (PLAS) index is a fetal echocardiographic measurement 

used to assess the space posterior to the left atrium. It is calculated from a four-

chamber view of the fetal heart. The measurement involves determining the 

distance between the posterior wall of the left atrium and the anterior wall of the 

descending aorta (LD) and dividing this by the diameter of the descending aorta 

(DA). The calculation is performed during the end-systolic phase of the cardiac 

cycle. 

The formula for the PLAS index is: 

PLAS index = Left Atrium -to-Descending Aorta Distance (LD) / Descending 

Aorta Diameter (DA)  

 

What Do Guidelines Recommend? (Rationale and Clinical Significance)  

Peer-reviewed literature (Kawazu2019, Anuwutnavin2023, Akkurt2015) has 

highlighted the importance of the PLAS index as a simple and reproducible 

measurement in fetal cardiac screening. Initially introduced by (Kawazu2014), the 

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1046/j.1469-0705.1994.04010034.x
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5409
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.26072
https://www.degruyterbrill.com/document/doi/10.1515/jpm-2015-0147/html
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357


 

15 

 

PLAS index has been identified as a sensitive marker for the prenatal diagnosis of 

total anomalous pulmonary venous connection (TAPVC), a condition where the 

pulmonary veins do not connect to the left atrium. An increased PLAS index is a 

significant indicator of TAPVC 

 

Available Reference Intervals:  

Kawazu2014 and Kawazu2019: Constant throughout gestation: An optimal cut-off 

value of > 1.27 for suggesting TAPVC. For normal fetuses, the mean PLAS index 

was reported as 0.62 ± 0.19. 

 

Each measurement requires a specific ultrasound viewpoint, referred to as 'subview ', which 

must meet specific image conditions to ensure accurate measurement. A subview is always 

derived from one of the standard screening fetal views, but also requires additional particular 

conditions. For example, measuring the right-to-left ventricular ratio on the four-chamber view 

requires visualizing correctly the ventricular borders, which is not needed for the cardiac axis.  

The table below illustrates the correspondence between subviews and the cardiac or cerebral 

views outlined in the ISUOG guidelines. 

 

View Subview  

Four chamber view Subview 1 (M1):  The image should include the spine, sternum, 

four chambers, and interventricular septum. The left and right 

ribs should be present and visible as single ribs. 

Subview 2 (M2):  The image should include the spine, sternum, 

and four chambers. The left and right ribs should be present and 

visible as single ribs. 

Subview 3 (M3):  The image should include the spine and 

sternum. The left and right ribs should be present and visible as 

single ribs. The four chamber views should be visible and well 

contrasted. 

Subview 7 (M7):  The image should include the spine, sternum, 

and four chambers. 

Subview 11 (M11): The thorax appears round, not shaped like an 

open « V ». The left and right ribs both appear as single structures, not 

multiple parallel or sequential lines. The atrium and the aorta, 

especially their posterior walls, as well as the space between them, is 

clearly visible, without shadow obstruction.   

Three vessel and three 

vessel and trachea views 

Subview 4 (M4):  The image should include the spine and 

sternum, with visible and distinct left and right ribs. The ductus 

arteriosus and ascending aorta should be clearly visible, 

demonstrating their connection. 

Subview 5 (M5):  The image should highlight the vessels, with a 

clear contrast and distinction of the structures. 

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5409
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Subview 6 (M6):  The image should display the spine, sternum, 

and ascending aorta, with the left and right ribs visible as single 

structures. The thymus should be clearly visible and identifiable. 

Axial view Subview 8 (M8):  The image should display an axially symmetric 

view of the brain, capturing the transthalamic plane with both 

hemispheres visible and clear. 

Subview  9 (M9): The image should show an axially symmetric 

trans ventricular view of the brain, with a clear visualization of 

the cavum septum pellucidum (CSP) and midline anatomical 

structures.  

Subview  10 (M10): The image should show an axial view 

where the POS (Parieto Occipital Sulcus) is visible.  

 

Functionality 1: completeness meter 
The software assesses, through a frozen deep learning algorithm which was trained by supervised 

learning, the completeness of the foetal ultrasound examination. It verifies whether all the 
information corresponding to the recommended guidelines for the foetal heart/brain examination has 
been acquired. This information corresponds to the presence of: 

¶ 5 main foetal cardiac views and 52 quality criteria, detailed previously, allowing for compliance 
in cardiac screening; 

¶ 4 main foetal brain views and 43 quality criteria, detailed previously, allowing for compliance 
in brain screening. 

The completeness page (Figure 1) consists of:  

¶ A play/pause button initiates the analysis of images acquired by the ultrasound system 
at the beginning of the examination,  

¶ The count of heart/brain views verified by the software since the beginning of the 
examination. A heart view is considered verified when it is detected in at least one image,  

¶ Individual buttons for each of the quality criteria, which turn green upon verification 
by the software.  

 

Each image analysed by the software dynamically updates the completeness page as follows:  

¶ If a quality criterion is detected in the image for the first time, the criterion is marked 
as verified, and its colour changes from white to green),  

¶ If a quality criterion is detected in the image but was previously verified, no changes 
occur,  

¶ If a quality criterion is not detected on the image, no changes occur.  
 
If a quality criterion is associated with an anomaly, the detection status of the criterion depends on its 
visual appearance:  

¶ If an anomaly alters a quality criterion in such way that it changes its appearance, the 
software may not detect the criterion and the status will remain unverified;  

¶ If an anomaly does not impact the quality criterion appearance, the software will de-
tect the criterion and mark it as verified, changing its colour from white to green.  

 
Please note it is reminded in the labelling that no diagnostic or screening can be realized with FETOLY. 
A quality criterion not verified by the software does not inherently indicate a pathology. 
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The completeness page is continuously updated in real-time, allowing users to refer to it at any time 
during their examination. This allows them to glance at the page without disrupting their examination 
workflow or necessitating additional actions.  

 

As a reminder and as explained in section 10, FETOLY cannot be used to realize 

diagnostic or screening. A quality criterion not verified by the software does not 

inherently indicate a pathology.  

Functionality 2: completeness illustration 

This functionality was developed to enhance the security of the completeness evaluation which 

is done by the first module. It enables clinicians to verify the examination completeness 

overview, i.e. verified views and quality criteria by the software through the gallery page of the 

software interface. Operating continuously, it evaluates each image processed by the first 

module in real-time, retaining an image set as visual evidence of the verified heart/brain views 

and quality criteria up to that moment. 

FETOLY does not aim to select the óbestô or of óhighô diagnostic quality according to a given 

qualitative scale. Rather, FETOLY aims to select images illustrating the examination 

quantitative completeness in terms of verified views and quality criteria. As this module relies 

entirely on the first moduleôs deep learning algorithm performance, no additional performance 

assessment is needed. 

For example, if the user has some doubts about one of the green quality criteria, he/she can 

verify the presence of this criterion by clicking on it in the gallery page. The software will show 

images which contain this criterion (in yellow in the figure below). When a criterion is selected, 

the software displays the bounding box surrounding the criterion in these images. This 

bounding box information is part of the Fetoly-CNN's output. 

Functionality 3: Biometric measurements 

FETOLY-MEASURE module section is labeled with "Measure" on the analysis page and 

displays a list of measurements, each organized into four fields: 

¶ Measurement name : Displays the name or abbreviation of the measurement along 

with an information icon. Clicking the icon open detailed information about the 

measurement, including its scientific reference. 

¶ Measurement value and units : The measured value is displayed with the related 

units. For example, a degree symbol (°) is shown for angular measurements, a 

percentage symbol (%); otherwise, the field remains empty, meaning that it is a relative 

measurement. If the keypoints have been edited in the gallery page, a symbol appears 

in front of the measurement ( ). 

¶ Reference range : This field provides the literature-defined reference range for the 

measurement, supported by its scientific reference. The source may be a guideline, 

peer-reviewed publication, textbook, or a custom range defined by the user. By clicking 

on the new tab button , user can manually define the reference range or update the 

literature reference if multiples are available. By clicking on the information  link 

button , user can access to a popup with all the necessary information related to the 

given measurement criterion. 

¶ Gestational age, that shall be set up before launching the analysis. 
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Functionality 4: Measurements illustration 

Like the completeness illustration that selects images that demonstrate views and quality 

criteria, it automatically selects an image for each measurement. Both sets of images are 

displayed together on the Gallery page. These two sets of images are easy to distinguish: 

images from measurement function include a measurement value and parameter name, while 

completeness images do not have annotations. 

Both ñmeasurementò and ñcompletenessò images are organized based on their corresponding 

ultrasound views. Please note that the view affiliation of the images selected by the 

measurement function is independent from the completeness function. Indeed, each 

measurement subview corresponds by definition to one of the 5 cardiac or 4 cerebral 

ultrasound views. Therefore, by knowing the subview, the images selected by the 

measurement function can be automatically categorized into the appropriate view that this 

subview belongs to.  

Functionality 5: Examination report 

A report can be generated from the export page. It will include results and images from 

FETOLY and will be sent to an external device.   

Associated devices 

To use the FETOLY device, you need to have the following associated devices: 

- An ultrasound machine. 

- A tablet and, optionally, a DICOM server, a computer with an FTP server or Bluetooth 

capabilities, as specified in section 10 ñinteraction with other equipmentò. 

- An UVC dongle and an HDMI cable to connect the tablet with the ultrasound machine. 

 

5. Intended use and indications for use 

FETOLY is intended to analyze fetal ultrasound image sequences using machine learning 

techniques to automatically: 

¶ detect brain and heart views and quality criteria within the views; 

¶ detect images suitable for measuring biometric parameters of the fetal heart and brain 

and provide quantitative measurements of these parameters. 

The device is intended for use as a concurrent reading aid during the acquisition and 

interpretation of fetal ultrasound images. 

FETOLY is indicated for use during routine fetal heart and brain examination of 2nd and 3rd 

trimester pregnancy (gestational age: from 17 to 40 weeks). 

6. Intended Users 

The product must be used by qualified healthcare professional specialized in prenatal 

ultrasound imaging. 

7. Targeted patient population 

Pregnant women during the 2nd and 3rd trimester of pregnancy. 
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8. Clinical benefits and performances 
 
For this type of device, a SWMD that is a concurrent reading aid used during routine fetal heart 
and brain examination, the following clinical benefit has been showed: 
 

- Standardization of the routine fetal heart and brain examination as required by the 
recognized international guidelines 

 
Performance outcomes are detailed in the tables below. The results of the standalone 
performance testing demonstrate that FETOLY automatically: 

- detects fetal heart and brain ultrasound views with a sensitivity Ó 85% (acceptance 
criterion) and specificity Ó 85% (acceptance criterion),  

- detects quality criteria within heart views with a sensitivity Ó 90% (acceptance criterion) 
and a specificity Ó 90% (acceptance criterion),  

- detects quality criteria within brain views with a sensitivity Ó 85% (acceptance criterion) 
and a specificity Ó 85% (acceptance criterion), 

- localizes bounding boxes of quality criteria with a mean intersection over union (IoU) of 
Ó 50% (acceptance criterion), 

- detects fetal heart and brain ultrasound subviews with a sensitivity Ó 70% (acceptance 
criterion) and specificity Ó 70% (acceptance criterion), and 

- realizes fetal heart and brain measurement according to each LOA defined per study 
endpoints. 

 

For overall results 
 

Fetal view  

Sensitivity  Specificity  

N(positive)  
Point 

estimate  
Bootstrap CI 

(95%) 
N(negative)  

Point 

estimate  
Bootstrap CI 

(95%) 

Abdomen view  691 0.989 (0.980,0.996) 4518 1.0 (1.000,1.000) 

Four chamber view  669 0.983 (0.972,0.991) 4540 1.0 (0.999,1.000) 

Left ventricular outflow 

tract view  553 0.955 (0.935,0.971) 4656 1.0 (0.999,1.000) 

Right ventricular outflow 

tract view  513 0.952 (0.932,0.970) 4696 0.998 (0.997,0.999) 

Three vessels view  554 0.961 (0.945,0.977) 4655 1.0 (0.999,1.000) 

Axial  view  570 0.946 (0.927,0.963) 4639 1.0 (1.000,1.000) 

Transcerebellar view  560 0.965 (0.949,0.979) 4649 1.0 (1.000,1.000) 

Sagittal/profile view  311 0.885 (0.850,0.918) 4898 1.0 (1.000,1.000) 

Other view  788 0.993 (0.987,0.998) 4421 0.963 (0.957,0.969) 

 

Quality criterion  

Sensitivity  Specificity  mIoU  

N 
Point 

estimate  

Bootstrap CI 

(95%) 
N 

Point 

estimate  

Bootstrap CI 

(95%) 

Point 

estimate  

Bootstrap CI 

(95%) 

Abdomen view  
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Spine  678 0.99 (0.983,0.998) 4531 0.998 (0.996,0.999) 0.71 (0.70,0.73) 

Left rib  632 0.967 (0.953,0.980) 4577 0.993 (0.991,0.995) 0.58 (0.56,0.59) 

Right rib  627 0.951 (0.934,0.967) 4582 0.994 (0.992,0.996) 0.55 (0.53,0.57) 

Descending aorta  673 0.972 (0.959,0.984) 4536 0.998 (0.996,0.999) 0.52 (0.51,0.54) 

Inferior vena cava  550 0.939 (0.917,0.958) 4659 0.987 (0.983,0.990) 0.5 (0.49,0.52) 

Stomach  675 0.983 (0.973,0.992) 4534 0.999 (0.998,1.000) 0.74 (0.72,0.75) 

Umbilical vein  552 0.973 (0.958,0.986) 4657 0.99 (0.988,0.993) 0.64 (0.62,0.65) 

Anterior Abdomen  643 0.969 (0.954,0.983) 4566 0.993 (0.990,0.995) 0.5 (0.49,0.52) 

Four chamber view  

Spine  595 0.969 (0.955,0.982) 4614 0.998 (0.996,0.999) 0.74 (0.73,0.75) 

Left rib  536 0.945 (0.924,0.963) 4673 0.99 (0.987,0.993) 0.64 (0.63,0.66) 

Right rib  548 0.948 (0.926,0.965) 4661 0.993 (0.991,0.996) 0.68 (0.66,0.69) 

Descending aorta  608 0.968 (0.952,0.981) 4601 0.997 (0.995,0.998) 0.66 (0.65,0.67) 

Left pulmonary 

vein  240 0.925 (0.889,0.958) 4969 0.975 (0.971,0.979) 0.51 (0.48,0.53) 

Right pulmonary 

vein  351 0.929 (0.902,0.955) 4858 0.981 (0.978,0.984) 0.53 (0.50,0.55) 

Left atrium  662 0.976 (0.963,0.987) 4547 0.999 (0.998,1.000) 0.74 (0.73,0.75) 

Right atrium  668 0.975 (0.963,0.985) 4541 1.0 (0.999,1.000) 0.77 (0.76,0.78) 

Septum primum 

(Vieussens valve 

or Fo -ramen 

Ovale Flap)  185 0.903 (0.860,0.944) 5024 0.995 (0.993,0.997) 0.5 (0.48,0.53) 

Open Foramen 

Ovale 578 0.954 (0.935,0.971) 4631 0.993 (0.991,0.995) 0.59 (0.57,0.60) 

Mitral valve  343 0.925 (0.896,0.953) 4866 0.991 (0.988,0.994) 0.62 (0.60,0.63) 

Tricuspid valve  424 0.927 (0.903,0.951) 4785 0.994 (0.992,0.996) 0.65 (0.63,0.67) 

Connection 

between crux and 

atrial septum 

(vestibular 

septum)  503 0.905 (0.878,0.929) 4706 0.988 (0.985,0.991) 0.56 (0.54,0.58) 

Atrioventricular 

valve offset in 

crux  159 0.938 (0.897,0.973) 5050 0.981 (0.978,0.985) 0.54 (0.51,0.58) 

Connection 

between 

interventricular 

septum and crux  271 0.901 (0.864,0.935) 4938 0.991 (0.988,0.993) 0.52 (0.49,0.54) 

Interventricular 

septum  402 0.901 (0.869,0.929) 4807 0.988 (0.985,0.991) 0.61 (0.58,0.63) 
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Left ventricle  657 0.961 (0.945,0.975) 4552 0.999 (0.998,1.000) 0.76 (0.74,0.77) 

Right ventricle  655 0.932 (0.911,0.950) 4554 0.999 (0.998,1.000) 0.74 (0.73,0.76) 

Sternum  582 0.925 (0.903,0.945) 4627 0.993 (0.991,0.996) 0.54 (0.52,0.56) 

Left ventricular outflow tract view  

Left atrium  548 0.955 (0.934,0.971) 4661 0.999 (0.998,1.000) 0.65 (0.63,0.67) 

Proximal 

ascending aorta  554 0.955 (0.935,0.971) 4655 1.0 (1.000,1.000) 0.68 (0.67,0.70) 

Semilunar valves  245 0.939 (0.907,0.966) 4964 0.991 (0.988,0.993) 0.51 (0.49,0.53) 

Left ventricle  552 0.955 (0.935,0.971) 4657 1.0 (0.999,1.000) 0.72 (0.71,0.73) 

Interventricular 

septum  284 0.937 (0.908,0.962) 4925 0.987 (0.984,0.990) 0.64 (0.61,0.66) 

Right ventricle  552 0.953 (0.933,0.970) 4657 1.0 (0.999,1.000) 0.71 (0.69,0.73) 

Right ventricular outflow tract view  

Descending aorta  481 0.915 (0.890,0.939) 4728 0.998 (0.996,0.999) 0.63 (0.61,0.65) 

Trachea / bronchi  287 0.903 (0.869,0.936) 4922 0.982 (0.979,0.986) 0.5 (0.48,0.52) 

Left pulmonary 

artery  221 0.915 (0.875,0.950) 4988 0.991 (0.988,0.994) 0.61 (0.58,0.63) 

Ductus arteriosus  283 0.905 (0.870,0.935) 4926 0.994 (0.991,0.996) 0.62 (0.59,0.64) 

Right pulmonary 

artery  500 0.946 (0.926,0.965) 4709 0.998 (0.996,0.999) 0.66 (0.64,0.67) 

Origin of 

pulmonary 

arteries  396 0.94 (0.917,0.961) 4813 0.989 (0.986,0.992) 0.53 (0.50,0.55) 

Septum between 

pulmonary artery 

trunk and 

ascending aorta  369 0.952 (0.930,0.973) 4840 0.984 (0.980,0.987) 0.62 (0.60,0.64) 

Ascending aorta  510 0.936 (0.914,0.957) 4699 0.998 (0.997,0.999) 0.66 (0.65,0.68) 

Superior vena 

cava 365 0.927 (0.898,0.951) 4844 0.989 (0.986,0.992) 0.56 (0.54,0.59) 

Pulmonary trunk  510 0.955 (0.935,0.973) 4699 0.998 (0.996,0.999) 0.73 (0.71,0.74) 

Three vessels views  

Spine  498 0.932 (0.911,0.953) 4711 0.996 (0.994,0.998) 0.7 (0.68,0.71) 

Trachea  380 0.916 (0.888,0.942) 4829 0.987 (0.983,0.990) 0.51 (0.49,0.53) 

Side space on the 

left of ductus / 

pulmonary artery  492 0.933 (0.912,0.954) 4717 0.993 (0.990,0.995) 0.68 (0.67,0.70) 

Ductal arch 

connected to the 

descending aorta  281 0.926 (0.893,0.955) 4928 0.995 (0.993,0.997) 0.7 (0.67,0.73) 
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Ductal arch not 

connected to the 

descending aorta  253 0.941 (0.912,0.968) 4956 0.996 (0.994,0.998) 0.73 (0.71,0.75) 

Ascending aorta  293 0.919 (0.889,0.949) 4916 0.996 (0.994,0.998) 0.66 (0.63,0.68) 

Aortic arch  258 0.946 (0.917,0.973) 4951 0.996 (0.994,0.998) 0.75 (0.72,0.77) 

Superior vena 

cava 537 0.933 (0.912,0.953) 4672 0.998 (0.996,0.999) 0.58 (0.56,0.61) 

Thymus / sternum  363 0.904 (0.872,0.932) 4846 0.992 (0.990,0.995) 0.57 (0.54,0.59) 

Axial  view  

Anterior Falx   341 0.951 (0.928,0.974) 4868 0.998 (0.996,0.999) 0.61 (0.59,0.63) 

Cavum Septum 

Pellucidum   352 0.935 (0.907,0.960) 4857 1.0 (1.000,1.000) 0.54 (0.53,0.56) 

Fornix   116 0.888 (0.828,0.941) 5093 0.999 (0.997,1.000) 0.53 (0.50,0.56) 

Distal Anterior 

Ventricle  203 0.951 (0.921,0.978) 5006 0.998 (0.996,0.999) 0.62 (0.60,0.65) 

Proximal Anterior 

Ventricle  247 0.928 (0.895,0.958) 4962 0.998 (0.996,0.999) 0.61 (0.59,0.63) 

Ambient Cisterna  357 0.947 (0.923,0.969) 4852 0.997 (0.995,0.998) 0.74 (0.72,0.75) 

Atrium   554 0.939 (0.919,0.958) 4655 1.0 (1.000,1.000) 0.71 (0.69,0.72) 

Choroid Plexus   569 0.941 (0.920,0.958) 4640 1.0 (1.000,1.000) 0.65 (0.64,0.67) 

Parieto Occipital 

Sulcus   274 0.946 (0.919,0.970) 4935 0.994 (0.991,0.996) 0.55 (0.53,0.57) 

Posterior Falx   283 0.933 (0.904,0.959) 4926 0.994 (0.991,0.996) 0.53 (0.51,0.55) 

Distal Coronal 

suture   215 0.907 (0.867,0.945) 4994 0.998 (0.996,0.999) 0.59 (0.56,0.61) 

Proximal Coronal 

suture   343 0.872 (0.837,0.906) 4866 0.997 (0.996,0.999) 0.6 (0.58,0.62) 

Sylvian Fissure   243 0.906 (0.868,0.941) 4966 0.998 (0.997,0.999) 0.75 (0.73,0.77) 

Skull  501 0.947 (0.926,0.965) 4708 0.994 (0.992,0.996) 0.96 (0.96,0.96) 

Thalami 

Separation  475 0.933 (0.909,0.954) 4734 0.995 (0.992,0.997) 0.65 (0.64,0.67) 

3rd Ventricul  162 0.784 (0.719,0.841) 5047 0.994 (0.992,0.996) 0.58 (0.55,0.61) 

Proximal  

Thalamus   428 0.895 (0.866,0.925) 4781 0.995 (0.993,0.997) 0.67 (0.66,0.69) 

Distal Thalamus   464 0.908 (0.882,0.932) 4745 0.995 (0.993,0.997) 0.68 (0.67,0.69) 

Transcerebellar view  

Distal Thalamus  332 0.946 (0.921,0.970) 4877 0.995 (0.993,0.997) 0.63 (0.62,0.65) 

Proximal 

Thalamus  348 0.934 (0.905,0.957) 4861 0.997 (0.995,0.998) 0.61 (0.59,0.62) 

4th Ventricle  215 0.917 (0.878,0.950) 4994 0.994 (0.992,0.996) 0.54 (0.51,0.56) 
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Vermis  449 0.894 (0.865,0.921) 4760 0.997 (0.995,0.998) 0.58 (0.56,0.60) 

Distal Cerebellar 

Hemisphere  553 0.964 (0.949,0.979) 4656 0.999 (0.998,1.000) 0.74 (0.73,0.75) 

Proximal 

Cerebellar 

Hemisphere  555 0.964 (0.949,0.979) 4654 0.999 (0.998,1.000) 0.75 (0.74,0.76) 

Cerebellar Border  451 0.923 (0.899,0.946) 4758 0.99 (0.987,0.993) 0.53 (0.51,0.55) 

Cisterna Magma  526 0.93 (0.909,0.953) 4683 0.998 (0.997,1.000) 0.65 (0.63,0.67) 

Sagittal/Profile view  

Nose Bone   186 0.914 (0.870,0.953) 5023 0.995 (0.993,0.997) 0.64 (0.61,0.67) 

Upper Part of 

Vermis   178 0.905 (0.860,0.945) 5031 0.999 (0.998,1.000) 0.57 (0.55,0.60) 

Lower Part of 

Vermis   157 0.918 (0.875,0.958) 5052 1.0 (0.999,1.000) 0.68 (0.65,0.71) 

Fastigium   143 0.917 (0.868,0.958) 5066 0.999 (0.998,1.000) 0.57 (0.53,0.60) 

Rostrum & Genu 

Corpus Callosum   260 0.893 (0.854,0.928) 4949 0.999 (0.998,1.000) 0.54 (0.51,0.56) 

Body Corpus 

Callosum   237 0.903 (0.866,0.937) 4972 0.996 (0.994,0.998) 0.57 (0.55,0.60) 

Splenium Corpus 

Callosum   167 0.911 (0.862,0.950) 5042 0.995 (0.993,0.997) 0.5 (0.46,0.52) 

Cavum Septum 

Pellicidum   295 0.882 (0.844,0.915) 4914 1.0 (1.000,1.000) 0.72 (0.69,0.74) 

 
 

Measurement n(positive) Se Se CI n(negative) Sp Sp CI LOA LOA CI 

thymic-thoracic_ratio 331 0.925 (0.894,0.953) 531 0.916 (0.891,0.938) 0.053 (0.048,0.059) 

cardiothoracic_ratio 353 0.967 (0.946,0.984) 531 0.854 (0.825,0.886) 0.057 (0.049,0.068) 

vessels_ratio 343 0.931 (0.904,0.957) 531 0.97 (0.955,0.984) 0.288 (0.157,0.389) 

cephalic_index 313 0.956 (0.931,0.976) 531 0.925 (0.901,0.946) 0.028 (0.024,0.032) 

vessels_number 344 0.983 (0.968,0.995) 531 0.948 (0.929,0.965) 0.109 (0.102,0.118) 

cardiothoracic_position 354 0.941 (0.914,0.963) 531 0.855 (0.825,0.884) 0.062 (0.056,0.067) 

right-left_ventricular_ratio 356 0.944 (0.919,0.966) 531 0.912 (0.888,0.936) 0.118 (0.093,0.150) 

cardiac_angle 355 0.967 (0.947,0.983) 531 0.884 (0.855,0.910) 6.536 (6.014,7.206) 

CSP ratio 358 0.872 (0.834,0.903) 531 0.985 (0.974,0.995) 0.834 (0.784,0.879) 

VP-ratio 319 0.953 (0.928,0.974) 531 1.0 (1.000,1.000) 0.065 (0.059,0.070) 

Post-Left Atrium Space 356 0.978 (0.961,0.992) 531 0.936 (0.914,0.957) 0.078 (0.073,0.082) 

 
 

Measurement slope intercept slope CI intercept CI 

thymic-thoracic_ratio 0.9193728700913325 0.036831145919916715 (0.867,0.974) (0.012,0.061) 

cardiothoracic_ratio 0.876712772545025 0.031190882303024643 (0.805,0.937) (0.016,0.049) 

vessels_ratio 1.020704625736053 -0.02037929987663466 (0.975,1.070) (-0.063,0.020) 

cephalic_index 0.947817675762887 0.0419878759388707 (0.908,0.984) (0.014,0.074) 
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vessels_number 0.9599365750528535 0.13033826638477716 (0.874,1.003) (-0.010,0.400) 

cardiothoracic_position 0.9714247040194667 0.01579493110578061 (0.948,0.989) (0.006,0.031) 

right-left_ventricular_ratio 1.0111269484433731 -0.0054679878902589504 (0.992,1.040) (-0.033,0.016) 

cardiac_angle 0.9197936528230518 3.114077691538199 (0.888,0.945) (2.023,4.477) 

CSP ratio 0.6801357222664575 0.44007609936523384 (0.638,0.722) (0.352,0.532) 

VP-ratio 0.9509744900822699 0.016521822338360265 (0.910,0.987) (0.011,0.025) 

Post-Left Atrium Space 1.0129714823586744 -0.011022639305439475 (1.001,1.028) (-0.021,-0.003) 

 

For ultrasound system manufacturer results 
Class System n(positive) Se Se CI n(negative) Sp Sp CI 

A Canon 31 0.968 (0.900,1.000) 205 1.0 (1.000,1.000) 

A GE 284 0.997 (0.990,1.000) 2256 1.0 (0.999,1.000) 

A Samsung 301 0.981 (0.964,0.994) 1703 1.0 (1.000,1.000) 

B Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 

B GE 267 0.971 (0.946,0.989) 2273 1.0 (0.998,1.000) 

B Samsung 278 0.993 (0.982,1.000) 1726 1.0 (1.000,1.000) 

C Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 

C GE 249 0.956 (0.930,0.979) 2291 1.0 (0.999,1.000) 

C Samsung 235 0.949 (0.922,0.975) 1769 1.0 (1.000,1.000) 

D Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 

D GE 239 0.954 (0.923,0.980) 2301 0.999 (0.997,1.000) 

D Samsung 198 0.94 (0.904,0.971) 1806 0.997 (0.993,0.999) 

E Canon 23 1.0 (1.000,1.000) 213 1.0 (1.000,1.000) 

E GE 270 0.971 (0.949,0.989) 2270 0.999 (0.998,1.000) 

E Samsung 183 0.935 (0.899,0.967) 1821 1.0 (0.999,1.000) 

F Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 

F GE 336 0.935 (0.909,0.960) 2204 1.0 (1.000,1.000) 

F Samsung 205 0.957 (0.928,0.982) 1799 1.0 (1.000,1.000) 

G Canon 27 1.0 (1.000,1.000) 209 1.0 (1.000,1.000) 

G GE 349 0.975 (0.957,0.989) 2191 1.0 (0.999,1.000) 

G Samsung 184 0.941 (0.906,0.973) 1820 1.0 (1.000,1.000) 

I Canon 32 1.0 (1.000,1.000) 204 0.976 (0.955,0.991) 

I GE 340 0.986 (0.974,0.998) 2200 0.96 (0.952,0.968) 

I Samsung 336 1.0 (1.000,1.000) 1668 0.96 (0.950,0.970) 

X Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 

X GE 239 0.954 (0.923,0.980) 2301 0.999 (0.997,1.000) 

X Samsung 198 0.94 (0.904,0.971) 1806 0.997 (0.993,0.999) 

 

 

Class System n(positive) Se Se CI n(negative) Sp Sp CI mIoU mIoU CI 

A.aA Canon 28 0.965 (0.889,1.000) 208 0.991 (0.976,1.000) 0.44 (0.36,0.53) 

A.aA GE 265 0.982 (0.964,0.997) 2275 0.992 (0.988,0.995) 0.53 (0.51,0.55) 

A.aA Samsung 280 0.95 (0.924,0.975) 1724 0.995 (0.991,0.998) 0.49 (0.47,0.51) 

A.Ao Canon 31 0.904 (0.782,1.000) 205 1.0 (1.000,1.000) 0.54 (0.49,0.60) 

A.Ao GE 277 0.986 (0.972,0.997) 2263 0.998 (0.996,1.000) 0.57 (0.55,0.60) 
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A.Ao Samsung 291 0.963 (0.940,0.983) 1713 0.998 (0.995,1.000) 0.5 (0.48,0.51) 

A.lRb Canon 28 0.929 (0.822,1.000) 208 0.996 (0.986,1.000) 0.49 (0.42,0.57) 

A.lRb GE 256 0.985 (0.969,0.997) 2284 0.993 (0.989,0.996) 0.58 (0.56,0.61) 

A.lRb Samsung 280 0.947 (0.919,0.971) 1724 0.995 (0.991,0.998) 0.58 (0.55,0.60) 

A.rRb Canon 28 0.893 (0.759,1.000) 208 1.0 (1.000,1.000) 0.54 (0.45,0.63) 

A.rRb GE 267 0.974 (0.954,0.993) 2273 0.996 (0.993,0.998) 0.58 (0.55,0.61) 

A.rRb Samsung 269 0.922 (0.889,0.953) 1735 0.994 (0.990,0.998) 0.53 (0.51,0.56) 

A.Sp Canon 31 0.968 (0.900,1.000) 205 1.0 (1.000,1.000) 0.63 (0.56,0.71) 

A.Sp GE 276 0.997 (0.989,1.000) 2264 0.997 (0.994,0.999) 0.75 (0.74,0.77) 

A.Sp Samsung 296 0.984 (0.967,0.994) 1708 0.999 (0.997,1.000) 0.7 (0.68,0.71) 

A.St Canon 29 0.966 (0.893,1.000) 207 0.991 (0.975,1.000) 0.72 (0.67,0.76) 

A.St GE 279 0.993 (0.983,1.000) 2261 1.0 (1.000,1.000) 0.79 (0.77,0.80) 

A.St Samsung 293 0.973 (0.954,0.990) 1711 0.998 (0.996,1.000) 0.7 (0.68,0.72) 

A.Uv Canon 25 0.96 (0.870,1.000) 211 0.986 (0.969,1.000) 0.6 (0.51,0.67) 

A.Uv GE 217 0.977 (0.955,0.996) 2323 0.991 (0.988,0.995) 0.67 (0.65,0.70) 

A.Uv Samsung 240 0.967 (0.944,0.988) 1764 0.989 (0.984,0.993) 0.62 (0.59,0.64) 

A.VC Canon 26 0.885 (0.750,1.000) 210 0.986 (0.970,1.000) 0.46 (0.40,0.52) 

A.VC GE 221 0.973 (0.950,0.992) 2319 0.987 (0.983,0.991) 0.54 (0.52,0.57) 

A.VC Samsung 247 0.903 (0.864,0.939) 1757 0.989 (0.984,0.994) 0.49 (0.47,0.51) 

B.Ao Canon 27 0.926 (0.808,1.000) 209 0.996 (0.985,1.000) 0.71 (0.66,0.77) 

B.Ao GE 247 0.956 (0.926,0.980) 2293 0.997 (0.994,0.999) 0.73 (0.71,0.75) 

B.Ao Samsung 255 0.977 (0.956,0.993) 1749 0.999 (0.998,1.000) 0.6 (0.58,0.62) 

B.bCr Canon 25 0.92 (0.800,1.000) 211 0.986 (0.969,1.000) 0.65 (0.58,0.72) 

B.bCr GE 202 0.892 (0.849,0.932) 2338 0.992 (0.989,0.996) 0.61 (0.57,0.64) 

B.bCr Samsung 216 0.926 (0.889,0.959) 1788 0.984 (0.979,0.989) 0.54 (0.52,0.57) 

B.Cr Canon 7 0.715 (0.334,1.000) 229 0.983 (0.967,0.996) 0.62 (nan,nan) 

B.Cr GE 52 0.885 (0.789,0.961) 2488 0.989 (0.985,0.993) 0.52 (0.46,0.58) 

B.Cr Samsung 76 0.974 (0.933,1.000) 1928 0.977 (0.971,0.983) 0.57 (0.52,0.61) 

B.FO Canon 26 0.962 (0.880,1.000) 210 1.0 (1.000,1.000) 0.7 (0.62,0.78) 

B.FO GE 215 0.935 (0.899,0.965) 2325 0.994 (0.991,0.997) 0.64 (0.62,0.67) 

B.FO Samsung 257 0.965 (0.941,0.985) 1747 0.994 (0.991,0.998) 0.58 (0.55,0.60) 

B.FOF Canon 8 0.75 (0.375,1.000) 228 1.0 (1.000,1.000) 0.56 (0.42,0.67) 

B.FOF GE 108 0.899 (0.841,0.949) 2432 0.998 (0.996,1.000) 0.5 (0.47,0.53) 

B.FOF Samsung 63 0.921 (0.845,0.984) 1941 0.993 (0.989,0.996) 0.51 (0.47,0.55) 

B.IVS Canon 15 0.934 (0.770,1.000) 221 0.982 (0.965,0.996) 0.65 (0.53,0.75) 

B.IVS GE 165 0.867 (0.806,0.915) 2375 0.992 (0.988,0.995) 0.62 (0.59,0.66) 

B.IVS Samsung 152 0.922 (0.872,0.962) 1852 0.984 (0.978,0.989) 0.64 (0.61,0.67) 

B.LA Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 0.75 (0.71,0.79) 

B.LA GE 264 0.966 (0.942,0.986) 2276 0.999 (0.997,1.000) 0.79 (0.78,0.81) 

B.LA Samsung 274 0.997 (0.989,1.000) 1730 0.999 (0.996,1.000) 0.71 (0.70,0.73) 

B.lPV Canon 14 1.0 (1.000,1.000) 222 0.982 (0.965,0.996) 0.47 (0.34,0.60) 

B.lPV GE 109 0.881 (0.816,0.937) 2431 0.981 (0.976,0.986) 0.51 (0.47,0.55) 

B.lPV Samsung 85 0.965 (0.924,1.000) 1919 0.97 (0.963,0.977) 0.55 (0.51,0.59) 

B.lRb Canon 21 0.953 (0.850,1.000) 215 0.996 (0.986,1.000) 0.67 (0.58,0.77) 

B.lRb GE 220 0.9 (0.861,0.940) 2320 0.993 (0.989,0.996) 0.67 (0.64,0.70) 

B.lRb Samsung 219 0.978 (0.957,0.996) 1785 0.988 (0.983,0.993) 0.66 (0.63,0.68) 
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B.LV Canon 30 0.9 (0.782,1.000) 206 1.0 (1.000,1.000) 0.77 (0.70,0.83) 

B.LV GE 257 0.95 (0.920,0.974) 2283 0.998 (0.996,1.000) 0.8 (0.78,0.82) 

B.LV Samsung 276 0.982 (0.963,0.997) 1728 1.0 (0.999,1.000) 0.73 (0.72,0.75) 

B.MV Canon 11 0.819 (0.556,1.000) 225 0.983 (0.966,0.996) 0.65 (0.54,0.79) 

B.MV GE 123 0.919 (0.865,0.963) 2417 0.995 (0.992,0.998) 0.66 (0.62,0.70) 

B.MV Samsung 146 0.939 (0.897,0.973) 1858 0.989 (0.984,0.994) 0.6 (0.57,0.62) 

B.RA Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 0.82 (0.78,0.87) 

B.RA GE 266 0.967 (0.940,0.986) 2274 1.0 (0.998,1.000) 0.82 (0.80,0.83) 

B.RA Samsung 278 0.986 (0.971,0.997) 1726 1.0 (1.000,1.000) 0.74 (0.72,0.75) 

B.rPV Canon 20 0.85 (0.667,1.000) 216 0.982 (0.962,0.996) 0.57 (0.49,0.64) 

B.rPV GE 152 0.935 (0.889,0.973) 2388 0.987 (0.982,0.991) 0.53 (0.49,0.56) 

B.rPV Samsung 126 0.929 (0.879,0.971) 1878 0.975 (0.968,0.982) 0.54 (0.51,0.58) 

B.rRb Canon 27 0.852 (0.715,0.966) 209 0.996 (0.986,1.000) 0.73 (0.67,0.80) 

B.rRb GE 235 0.928 (0.896,0.958) 2305 0.997 (0.994,0.999) 0.7 (0.67,0.72) 

B.rRb Samsung 208 0.976 (0.953,0.996) 1796 0.99 (0.986,0.995) 0.68 (0.65,0.70) 

B.RV Canon 29 0.932 (0.822,1.000) 207 1.0 (1.000,1.000) 0.73 (0.67,0.78) 

B.RV GE 255 0.918 (0.879,0.952) 2285 0.998 (0.996,1.000) 0.79 (0.77,0.81) 

B.RV Samsung 278 0.954 (0.929,0.976) 1726 1.0 (1.000,1.000) 0.72 (0.71,0.74) 

B.Sp Canon 26 0.885 (0.759,1.000) 210 1.0 (1.000,1.000) 0.76 (0.71,0.82) 

B.Sp GE 233 0.97 (0.947,0.988) 2307 0.997 (0.995,0.999) 0.78 (0.76,0.80) 

B.Sp Samsung 243 0.98 (0.961,0.996) 1761 0.998 (0.995,1.000) 0.72 (0.70,0.73) 

B.Str Canon 25 0.8 (0.630,0.959) 211 0.986 (0.970,1.000) 0.51 (0.43,0.60) 

B.Str GE 230 0.909 (0.869,0.943) 2310 0.994 (0.990,0.997) 0.64 (0.61,0.66) 

B.Str Samsung 235 0.941 (0.912,0.970) 1769 0.993 (0.989,0.997) 0.45 (0.43,0.47) 

B.tCr Canon 10 0.9 (0.666,1.000) 226 0.992 (0.979,1.000) 0.48 (0.30,0.64) 

B.tCr GE 110 0.873 (0.810,0.932) 2430 0.991 (0.988,0.995) 0.56 (0.52,0.61) 

B.tCr Samsung 126 0.913 (0.861,0.960) 1878 0.995 (0.991,0.998) 0.51 (0.48,0.54) 

B.TV Canon 14 1.0 (1.000,1.000) 222 0.987 (0.971,1.000) 0.68 (0.60,0.76) 

B.TV GE 160 0.882 (0.826,0.927) 2380 0.996 (0.993,0.999) 0.68 (0.65,0.72) 

B.TV Samsung 174 0.96 (0.929,0.988) 1830 0.992 (0.988,0.996) 0.65 (0.63,0.68) 

C.aAo Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.68 (0.62,0.75) 

C.aAo GE 249 0.956 (0.930,0.979) 2291 1.0 (0.999,1.000) 0.71 (0.70,0.73) 

C.aAo Samsung 235 0.949 (0.922,0.975) 1769 1.0 (1.000,1.000) 0.66 (0.64,0.68) 

C.IVS Canon 11 1.0 (1.000,1.000) 225 0.987 (0.971,1.000) 0.63 (0.47,0.77) 

C.IVS GE 125 0.952 (0.912,0.985) 2415 0.988 (0.984,0.992) 0.66 (0.63,0.69) 

C.IVS Samsung 123 0.952 (0.912,0.985) 1881 0.988 (0.983,0.992) 0.63 (0.59,0.67) 

C.LA Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.71 (0.64,0.79) 

C.LA GE 244 0.955 (0.928,0.979) 2296 0.998 (0.996,1.000) 0.67 (0.64,0.70) 

C.LA Samsung 234 0.949 (0.922,0.975) 1770 1.0 (0.999,1.000) 0.63 (0.60,0.66) 

C.LV Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.72 (0.68,0.78) 

C.LV GE 248 0.956 (0.929,0.979) 2292 1.0 (0.998,1.000) 0.74 (0.72,0.76) 

C.LV Samsung 234 0.949 (0.922,0.975) 1770 1.0 (0.999,1.000) 0.71 (0.70,0.73) 

C.RV Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.8 (0.75,0.86) 

C.RV GE 248 0.956 (0.929,0.979) 2292 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV Samsung 234 0.945 (0.915,0.971) 1770 1.0 (0.999,1.000) 0.69 (0.66,0.71) 

C.SV Canon 6 1.0 (nan,nan) 230 0.987 (0.973,1.000) 0.49 (nan,nan) 
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C.SV GE 140 0.958 (0.921,0.987) 2400 0.991 (0.988,0.995) 0.51 (0.49,0.54) 

C.SV Samsung 81 0.902 (0.829,0.962) 1923 0.99 (0.985,0.994) 0.49 (0.46,0.52) 

Class System n(positive) Se Se CI n(negative) Sp Sp CI mIoU mIoU CI 

D.aAo Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.64 (0.55,0.74) 

D.aAo GE 237 0.941 (0.911,0.970) 2303 0.999 (0.997,1.000) 0.73 (0.70,0.75) 

D.aAo Samsung 198 0.91 (0.870,0.944) 1806 0.997 (0.993,0.999) 0.6 (0.57,0.63) 

D.dAo Canon 19 0.895 (0.762,1.000) 217 1.0 (1.000,1.000) 0.68 (0.57,0.80) 

D.dAo GE 223 0.92 (0.881,0.952) 2317 0.997 (0.994,0.999) 0.69 (0.67,0.72) 

D.dAo Samsung 185 0.914 (0.871,0.953) 1819 0.998 (0.996,1.000) 0.6 (0.57,0.63) 

D.Du Canon 16 0.938 (0.810,1.000) 220 1.0 (1.000,1.000) 0.7 (0.59,0.80) 

D.Du GE 88 0.91 (0.837,0.965) 2452 0.996 (0.993,0.998) 0.67 (0.63,0.72) 

D.Du Samsung 139 0.878 (0.821,0.931) 1865 0.991 (0.987,0.996) 0.59 (0.56,0.63) 

D.lPA Canon 6 0.834 (nan,nan) 230 0.996 (0.987,1.000) 0.61 (nan,nan) 

D.lPA GE 150 0.92 (0.872,0.962) 2390 0.994 (0.991,0.997) 0.63 (0.60,0.67) 

D.lPA Samsung 52 0.924 (0.843,0.982) 1952 0.989 (0.984,0.993) 0.57 (0.52,0.62) 

D.Or Canon 17 0.942 (0.813,1.000) 219 0.987 (0.971,1.000) 0.59 (0.49,0.70) 

D.Or GE 181 0.962 (0.930,0.988) 2359 0.991 (0.987,0.995) 0.58 (0.54,0.61) 

D.Or Samsung 163 0.915 (0.869,0.954) 1841 0.992 (0.987,0.996) 0.5 (0.47,0.53) 

D.PA Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.82 (0.77,0.87) 

D.PA GE 238 0.958 (0.928,0.983) 2302 0.999 (0.997,1.000) 0.77 (0.75,0.79) 

D.PA Samsung 197 0.94 (0.903,0.971) 1807 0.996 (0.993,0.999) 0.7 (0.67,0.72) 

D.rPA Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.74 (0.66,0.81) 

D.rPA GE 237 0.95 (0.919,0.976) 2303 0.999 (0.998,1.000) 0.69 (0.66,0.71) 

D.rPA Samsung 187 0.931 (0.892,0.964) 1817 0.995 (0.991,0.998) 0.62 (0.59,0.65) 

D.S Canon 15 1.0 (1.000,1.000) 221 0.991 (0.978,1.000) 0.61 (0.49,0.72) 

D.S GE 185 0.957 (0.927,0.985) 2355 0.989 (0.984,0.993) 0.68 (0.64,0.70) 

D.S Samsung 133 0.94 (0.898,0.976) 1871 0.981 (0.975,0.987) 0.58 (0.55,0.61) 

D.SVC Canon 13 0.924 (0.750,1.000) 223 0.987 (0.972,1.000) 0.51 (0.34,0.68) 

D.SVC GE 195 0.913 (0.871,0.951) 2345 0.993 (0.989,0.996) 0.61 (0.57,0.65) 

D.SVC Samsung 127 0.945 (0.898,0.980) 1877 0.988 (0.983,0.992) 0.52 (0.49,0.56) 

D.Tr Canon 13 1.0 (1.000,1.000) 223 0.996 (0.987,1.000) 0.66 (0.59,0.75) 

D.Tr GE 141 0.837 (0.778,0.898) 2399 0.982 (0.976,0.987) 0.52 (0.49,0.55) 

D.Tr Samsung 102 0.951 (0.909,0.990) 1902 0.983 (0.977,0.989) 0.46 (0.43,0.49) 

E.aAo Canon 5 1.0 (nan,nan) 231 0.996 (0.987,1.000) 0.67 (nan,nan) 

E.aAo GE 160 0.932 (0.891,0.967) 2380 0.996 (0.993,0.998) 0.69 (0.66,0.72) 

E.aAo Samsung 102 0.883 (0.818,0.940) 1902 0.995 (0.992,0.998) 0.62 (0.59,0.66) 

E.aAr Canon 18 0.945 (0.819,1.000) 218 1.0 (1.000,1.000) 0.84 (0.77,0.90) 

E.aAr GE 108 0.954 (0.912,0.989) 2432 0.995 (0.991,0.997) 0.78 (0.75,0.81) 

E.aAr Samsung 80 0.938 (0.883,0.988) 1924 0.997 (0.995,0.999) 0.69 (0.66,0.72) 

E.Du Canon 18 0.945 (0.819,1.000) 218 1.0 (1.000,1.000) 0.82 (0.78,0.86) 

E.Du GE 106 0.953 (0.909,0.990) 2434 0.994 (0.990,0.997) 0.75 (0.71,0.78) 

E.Du Samsung 83 0.916 (0.852,0.976) 1921 1.0 (0.999,1.000) 0.68 (0.64,0.72) 

E.ES Canon 21 0.953 (0.843,1.000) 215 0.996 (0.986,1.000) 0.71 (0.62,0.79) 

E.ES GE 252 0.941 (0.908,0.968) 2288 0.995 (0.992,0.998) 0.71 (0.69,0.73) 

E.ES Samsung 148 0.919 (0.870,0.958) 1856 0.989 (0.984,0.994) 0.67 (0.64,0.70) 

E.PA Canon 5 1.0 (nan,nan) 231 0.996 (0.987,1.000) 0.77 (nan,nan) 
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E.PA GE 153 0.929 (0.887,0.966) 2387 0.995 (0.992,0.998) 0.73 (0.70,0.77) 

E.PA Samsung 96 0.896 (0.834,0.955) 1908 0.995 (0.991,0.998) 0.67 (0.63,0.71) 

E.Sp Canon 18 0.945 (0.824,1.000) 218 1.0 (1.000,1.000) 0.71 (0.65,0.77) 

E.Sp GE 240 0.955 (0.928,0.979) 2300 0.994 (0.990,0.997) 0.73 (0.71,0.75) 

E.Sp Samsung 162 0.908 (0.863,0.947) 1842 0.996 (0.993,0.999) 0.67 (0.64,0.69) 

E.SVC Canon 21 0.953 (0.843,1.000) 215 0.996 (0.986,1.000) 0.65 (0.55,0.76) 

E.SVC GE 265 0.944 (0.915,0.969) 2275 0.998 (0.996,1.000) 0.62 (0.59,0.65) 

E.SVC Samsung 173 0.914 (0.870,0.952) 1831 0.997 (0.993,0.999) 0.54 (0.51,0.57) 

E.Th Canon 10 0.9 (0.667,1.000) 226 0.987 (0.972,1.000) 0.56 (0.48,0.64) 

E.Th GE 180 0.889 (0.842,0.933) 2360 0.99 (0.986,0.994) 0.61 (0.58,0.65) 

E.Th Samsung 128 0.899 (0.839,0.950) 1876 0.996 (0.992,0.998) 0.54 (0.51,0.58) 

E.Tr Canon 15 0.867 (0.667,1.000) 221 0.987 (0.973,1.000) 0.65 (0.52,0.77) 

E.Tr GE 201 0.921 (0.884,0.957) 2339 0.989 (0.984,0.993) 0.52 (0.49,0.55) 

E.Tr Samsung 109 0.909 (0.850,0.961) 1895 0.985 (0.979,0.990) 0.47 (0.44,0.50) 

F.3V Canon 6 0.667 (0.250,1.000) 230 1.0 (1.000,1.000) 0.61 (nan,nan) 

F.3V GE 104 0.818 (0.742,0.889) 2436 0.994 (0.991,0.997) 0.61 (0.57,0.64) 

F.3V Samsung 52 0.731 (0.611,0.848) 1952 0.992 (0.988,0.996) 0.52 (0.48,0.57) 

F.AC Canon 25 0.96 (0.875,1.000) 211 1.0 (1.000,1.000) 0.7 (0.66,0.75) 

F.AC GE 202 0.941 (0.908,0.970) 2338 0.995 (0.991,0.997) 0.75 (0.73,0.77) 

F.AC Samsung 130 0.954 (0.915,0.986) 1874 0.998 (0.996,1.000) 0.72 (0.70,0.74) 

F.aFx Canon 12 1.0 (1.000,1.000) 224 0.983 (0.963,0.996) 0.53 (0.44,0.62) 

F.aFx GE 208 0.933 (0.895,0.965) 2332 0.997 (0.995,0.999) 0.64 (0.61,0.66) 

F.aFx Samsung 121 0.976 (0.945,1.000) 1883 0.999 (0.998,1.000) 0.59 (0.55,0.62) 

F.Atr Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 0.72 (0.66,0.78) 

F.Atr GE 320 0.932 (0.905,0.958) 2220 1.0 (0.999,1.000) 0.73 (0.71,0.75) 

F.Atr Samsung 205 0.942 (0.909,0.972) 1799 1.0 (1.000,1.000) 0.67 (0.65,0.69) 

F.CP Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 0.64 (0.58,0.70) 

F.CP GE 336 0.929 (0.903,0.955) 2204 1.0 (1.000,1.000) 0.68 (0.66,0.69) 

F.CP Samsung 204 0.951 (0.922,0.981) 1800 1.0 (1.000,1.000) 0.61 (0.58,0.63) 

F.CSP Canon 13 0.924 (0.750,1.000) 223 1.0 (1.000,1.000) 0.53 (0.47,0.60) 

F.CSP GE 199 0.935 (0.897,0.967) 2341 1.0 (1.000,1.000) 0.58 (0.56,0.61) 

F.CSP Samsung 140 0.936 (0.890,0.972) 1864 1.0 (1.000,1.000) 0.49 (0.47,0.52) 

F.dAV Canon 7 1.0 (nan,nan) 229 1.0 (1.000,1.000) 0.48 (nan,nan) 

F.dAV GE 127 0.969 (0.935,0.993) 2413 0.998 (0.996,1.000) 0.66 (0.63,0.69) 

F.dAV Samsung 69 0.914 (0.840,0.972) 1935 0.996 (0.993,0.999) 0.57 (0.53,0.62) 

F.dCS Canon 13 0.924 (0.734,1.000) 223 0.996 (0.986,1.000) 0.58 (0.49,0.66) 

F.dCS GE 139 0.893 (0.840,0.941) 2401 0.998 (0.996,1.000) 0.61 (0.59,0.64) 

F.dCS Samsung 63 0.937 (0.871,0.987) 1941 0.997 (0.995,0.999) 0.53 (0.49,0.57) 

F.dTh Canon 22 0.864 (0.706,1.000) 214 0.986 (0.969,1.000) 0.63 (0.59,0.67) 

F.dTh GE 276 0.885 (0.846,0.922) 2264 0.995 (0.992,0.998) 0.7 (0.69,0.72) 

F.dTh Samsung 166 0.952 (0.920,0.982) 1838 0.996 (0.992,0.998) 0.65 (0.63,0.67) 

F.For Canon 7 0.858 (0.555,1.000) 229 1.0 (1.000,1.000) 0.53 (0.42,0.61) 

F.For GE 78 0.898 (0.824,0.961) 2462 0.999 (0.997,1.000) 0.53 (0.49,0.58) 

F.For Samsung 31 0.871 (0.737,0.971) 1973 0.997 (0.995,0.999) 0.53 (0.46,0.59) 

F.pAV Canon 11 0.91 (0.700,1.000) 225 1.0 (1.000,1.000) 0.59 (nan,nan) 

F.pAV GE 152 0.922 (0.878,0.961) 2388 0.999 (0.998,1.000) 0.63 (0.59,0.66) 
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F.pAV Samsung 84 0.941 (0.885,0.988) 1920 0.995 (0.992,0.998) 0.58 (0.54,0.62) 

F.pCS Canon 14 1.0 (1.000,1.000) 222 0.991 (0.978,1.000) 0.44 (0.33,0.54) 

F.pCS GE 209 0.852 (0.802,0.900) 2331 0.998 (0.996,1.000) 0.65 (0.63,0.67) 

F.pCS Samsung 120 0.892 (0.835,0.946) 1884 0.996 (0.993,0.998) 0.54 (0.50,0.57) 

F.pFx Canon 20 1.0 (1.000,1.000) 216 0.991 (0.978,1.000) 0.48 (0.40,0.55) 

F.pFx GE 154 0.923 (0.877,0.960) 2386 0.992 (0.988,0.995) 0.55 (0.53,0.58) 

F.pFx Samsung 109 0.936 (0.888,0.980) 1895 0.995 (0.992,0.998) 0.52 (0.49,0.55) 

F.POS Canon 13 0.847 (0.600,1.000) 223 0.996 (0.987,1.000) 0.47 (0.40,0.54) 

F.POS GE 180 0.95 (0.918,0.979) 2360 0.995 (0.993,0.998) 0.57 (0.54,0.60) 

F.POS Samsung 81 0.951 (0.898,0.989) 1923 0.99 (0.985,0.994) 0.51 (0.47,0.55) 

F.pTh Canon 20 0.95 (0.827,1.000) 216 0.987 (0.972,1.000) 0.62 (0.55,0.68) 

F.pTh GE 260 0.9 (0.864,0.936) 2280 0.997 (0.995,1.000) 0.69 (0.67,0.70) 

F.pTh Samsung 148 0.879 (0.824,0.928) 1856 0.991 (0.986,0.995) 0.66 (0.64,0.67) 

F.Sep Canon 23 1.0 (1.000,1.000) 213 0.991 (0.976,1.000) 0.65 (0.57,0.73) 

F.Sep GE 291 0.928 (0.900,0.956) 2249 0.994 (0.991,0.997) 0.67 (0.65,0.69) 

F.Sep Samsung 161 0.932 (0.895,0.970) 1843 0.994 (0.990,0.997) 0.62 (0.59,0.65) 

F.SF Canon 16 1.0 (1.000,1.000) 220 0.996 (0.986,1.000) 0.77 (0.71,0.82) 

F.SF GE 150 0.88 (0.826,0.928) 2390 0.997 (0.994,0.999) 0.76 (0.74,0.78) 

F.SF Samsung 77 0.936 (0.883,0.987) 1927 0.999 (0.998,1.000) 0.73 (0.69,0.75) 

F.Sk Canon 21 1.0 (1.000,1.000) 215 0.987 (0.971,1.000) 0.95 (0.93,0.97) 

F.Sk GE 281 0.929 (0.899,0.957) 2259 0.989 (0.985,0.993) 0.96 (0.96,0.97) 

F.Sk Samsung 199 0.965 (0.938,0.990) 1805 0.999 (0.998,1.000) 0.96 (0.95,0.96) 

G.4V Canon 9 1.0 (1.000,1.000) 227 1.0 (1.000,1.000) 0.52 (0.39,0.64) 

G.4V GE 131 0.955 (0.916,0.986) 2409 0.992 (0.988,0.995) 0.59 (0.56,0.62) 

G.4V Samsung 75 0.84 (0.750,0.918) 1929 0.995 (0.991,0.998) 0.44 (0.40,0.48) 

G.CB Canon 18 1.0 (1.000,1.000) 218 0.964 (0.942,0.986) 0.53 (0.44,0.61) 

G.CB GE 287 0.927 (0.896,0.955) 2253 0.989 (0.985,0.993) 0.54 (0.51,0.57) 

G.CB Samsung 146 0.905 (0.854,0.947) 1858 0.991 (0.987,0.995) 0.52 (0.49,0.55) 

G.CM Canon 27 0.963 (0.880,1.000) 209 1.0 (1.000,1.000) 0.68 (0.62,0.74) 

G.CM GE 320 0.935 (0.904,0.960) 2220 0.996 (0.994,0.999) 0.65 (0.62,0.67) 

G.CM Samsung 179 0.917 (0.875,0.956) 1825 1.0 (0.999,1.000) 0.64 (0.61,0.68) 

G.dCH Canon 27 1.0 (1.000,1.000) 209 1.0 (1.000,1.000) 0.69 (0.62,0.76) 

G.dCH GE 345 0.974 (0.955,0.989) 2195 0.999 (0.997,1.000) 0.75 (0.74,0.77) 

G.dCH Samsung 181 0.94 (0.903,0.973) 1823 0.999 (0.998,1.000) 0.73 (0.71,0.76) 

G.dTh Canon 13 1.0 (1.000,1.000) 223 1.0 (1.000,1.000) 0.6 (0.52,0.69) 

G.dTh GE 205 0.937 (0.902,0.967) 2335 0.993 (0.989,0.996) 0.65 (0.63,0.67) 

G.dTh Samsung 114 0.957 (0.916,0.991) 1890 0.997 (0.994,0.999) 0.61 (0.59,0.63) 

G.pCH Canon 26 1.0 (1.000,1.000) 210 0.996 (0.986,1.000) 0.73 (0.68,0.78) 

G.pCH GE 347 0.975 (0.956,0.992) 2193 1.0 (0.998,1.000) 0.76 (0.74,0.77) 

G.pCH Samsung 182 0.94 (0.905,0.973) 1822 0.999 (0.998,1.000) 0.74 (0.72,0.77) 

G.pTh Canon 13 1.0 (1.000,1.000) 223 1.0 (1.000,1.000) 0.58 (0.51,0.65) 

G.pTh GE 216 0.922 (0.884,0.954) 2324 0.995 (0.992,0.998) 0.62 (0.60,0.64) 

G.pTh Samsung 119 0.95 (0.905,0.984) 1885 0.998 (0.996,1.000) 0.59 (0.57,0.62) 

G.Ver Canon 23 0.914 (0.783,1.000) 213 1.0 (1.000,1.000) 0.62 (0.54,0.70) 

G.Ver GE 288 0.893 (0.859,0.928) 2252 0.996 (0.993,0.999) 0.61 (0.59,0.63) 

G.Ver Samsung 138 0.892 (0.840,0.942) 1866 0.997 (0.994,0.999) 0.52 (0.49,0.55) 



 

30 

 

I.bCC Canon 15 1.0 (1.000,1.000) 221 0.987 (0.971,1.000) 0.59 (0.51,0.67) 

I.bCC GE 168 0.923 (0.878,0.962) 2372 0.995 (0.993,0.998) 0.57 (0.54,0.60) 

I.bCC Samsung 54 0.815 (0.699,0.910) 1950 0.996 (0.994,0.999) 0.57 (0.52,0.62) 

I.CSP Canon 20 0.95 (0.824,1.000) 216 1.0 (1.000,1.000) 0.75 (0.69,0.81) 

I.CSP GE 196 0.888 (0.841,0.928) 2344 1.0 (0.999,1.000) 0.72 (0.69,0.74) 

I.CSP Samsung 79 0.849 (0.760,0.924) 1925 1.0 (1.000,1.000) 0.7 (0.66,0.75) 

I.Fas Canon 11 1.0 (1.000,1.000) 225 0.992 (0.979,1.000) 0.63 (0.46,0.79) 

I.Fas GE 99 0.889 (0.819,0.951) 2441 1.0 (0.999,1.000) 0.56 (0.52,0.60) 

I.Fas Samsung 33 0.97 (0.900,1.000) 1971 0.999 (0.997,1.000) 0.55 (0.49,0.61) 

I.lVer Canon 14 0.929 (0.750,1.000) 222 1.0 (1.000,1.000) 0.69 (0.60,0.77) 

I.lVer GE 102 0.912 (0.850,0.960) 2438 0.999 (0.998,1.000) 0.7 (0.66,0.73) 

I.lVer Samsung 41 0.927 (0.834,1.000) 1963 1.0 (0.999,1.000) 0.64 (0.59,0.69) 

I.NB Canon 11 1.0 (1.000,1.000) 225 0.992 (0.979,1.000) 0.71 (0.61,0.82) 

I.NB GE 115 0.905 (0.844,0.955) 2425 0.992 (0.989,0.996) 0.63 (0.59,0.67) 

I.NB Samsung 60 0.917 (0.837,0.982) 1944 0.998 (0.996,1.000) 0.64 (0.58,0.69) 

I.rgCC Canon 18 0.945 (0.824,1.000) 218 0.991 (0.978,1.000) 0.48 (0.41,0.56) 

I.rgCC GE 177 0.888 (0.833,0.930) 2363 0.998 (0.996,1.000) 0.56 (0.54,0.59) 

I.rgCC Samsung 65 0.893 (0.808,0.965) 1939 1.0 (0.999,1.000) 0.48 (0.43,0.53) 

I.sCC Canon 13 0.847 (0.616,1.000) 223 0.992 (0.978,1.000) 0.48 (0.36,0.61) 

I.sCC GE 114 0.922 (0.868,0.964) 2426 0.992 (0.988,0.995) 0.51 (0.48,0.54) 

I.sCC Samsung 40 0.9 (0.796,1.000) 1964 0.998 (0.996,1.000) 0.45 (0.39,0.53) 

I.uVer Canon 14 1.0 (1.000,1.000) 222 0.991 (0.978,1.000) 0.57 (0.49,0.65) 

I.uVer GE 116 0.88 (0.815,0.931) 2424 0.999 (0.998,1.000) 0.6 (0.56,0.63) 

I.uVer Samsung 48 0.938 (0.861,1.000) 1956 0.999 (0.998,1.000) 0.52 (0.48,0.56) 

 
 
 
 

Class System 
n(posi-
tive) 

Se Se CI 
n(nega-

tive) 
Sp Sp CI LOA LOA CI 

cardiac_angle Canon 
27 

0.96
3 

(0.884,1.00
0) 37 

0.81
1 

(0.676,0.91
9) 

5.96
8 

(4.696,7.73
2) 

cardiac_angle GE 
235 

0.95
7 

(0.930,0.97
9) 262 

0.90
8 

(0.870,0.94
3) 

6.79
2 

(6.000,7.67
1) 

cardiac_angle 
Sam-
sung 93 

0.98
9 

(0.966,1.00
0) 232 

0.86
6 

(0.823,0.90
9) 

6.32
1 

(5.318,7.72
3) 

cardiothoracic_position Canon 
28 

0.89
3 

(0.750,1.00
0) 37 

0.97
3 

(0.919,1.00
0) 

0.08
9 

(0.067,0.12
0) 

cardiothoracic_position GE 
233 

0.93
1 

(0.900,0.96
4) 262 

0.91
2 

(0.878,0.94
7) 

0.05
1 

(0.046,0.05
8) 

cardiothoracic_position 
Sam-
sung 93 

0.97
8 

(0.943,1.00
0) 232 

0.77
2 

(0.716,0.81
9) 

0.07
7 

(0.067,0.08
6) 

cardiothoracic_ratio Canon 
23 1.0 

(1.000,1.00
0) 37 

0.94
6 

(0.865,1.00
0) 

0.07
8 

(0.041,0.11
7) 

cardiothoracic_ratio GE 
225 

0.96
9 

(0.944,0.99
1) 262 

0.90
8 

(0.874,0.94
3) 

0.05
9 

(0.049,0.07
3) 

cardiothoracic_ratio 
Sam-
sung 105 

0.95
2 

(0.909,0.98
9) 232 

0.77
6 

(0.724,0.82
8) 

0.05
1 

(0.042,0.06
1) 

cephalic_index Canon 
28 

0.92
9 

(0.821,1.00
0) 37 

0.89
2 

(0.784,0.97
3) 

0.02
6 

(0.021,0.03
2) 

cephalic_index GE 
195 

0.94
4 

(0.909,0.97
4) 262 

0.94
3 

(0.916,0.96
9) 0.03 

(0.026,0.03
6) 



 

31 

 

cephalic_index 
Sam-
sung 90 

0.98
9 

(0.964,1.00
0) 232 

0.90
9 

(0.871,0.94
4) 

0.02
3 

(0.020,0.02
6) 

right-left_ventricu-
lar_ratio 

Canon 
28 1.0 

(1.000,1.00
0) 37 

0.86
5 

(0.757,0.97
3) 

0.10
6 

(0.080,0.12
8) 

right-left_ventricu-
lar_ratio 

GE 
235 

0.92
3 

(0.883,0.95
7) 262 

0.90
1 

(0.859,0.93
9) 

0.12
7 

(0.090,0.17
3) 

right-left_ventricu-
lar_ratio 

Sam-
sung 93 

0.97
8 

(0.943,1.00
0) 232 

0.93
1 

(0.901,0.96
1) 

0.09
9 

(0.087,0.11
5) 

thymic-thoracic_ratio Canon 
19 1.0 

(1.000,1.00
0) 37 1.0 

(1.000,1.00
0) 

0.04
7 

(0.039,0.05
9) 

thymic-thoracic_ratio GE 
174 

0.90
2 

(0.856,0.94
4) 262 

0.92
4 

(0.889,0.95
4) 

0.05
1 

(0.045,0.05
9) 

thymic-thoracic_ratio 
Sam-
sung 138 

0.94
2 

(0.900,0.97
8) 232 

0.89
2 

(0.853,0.93
1) 

0.05
9 

(0.049,0.07
0) 

vessels_number Canon 
21 

0.90
5 

(0.760,1.00
0) 37 1.0 

(1.000,1.00
0) 0.0 

(0.000,0.00
0) 

vessels_number GE 
209 

0.93
3 

(0.895,0.96
6) 262 

0.96
9 

(0.947,0.98
9) 

0.28
1 

(0.138,0.40
6) 

vessels_number 
Sam-
sung 113 

0.92
9 

(0.879,0.97
4) 232 

0.96
6 

(0.940,0.98
7) 

0.32
9 

(0.000,0.49
1) 

vessels_ratio Canon 
28 1.0 

(1.000,1.00
0) 37 

0.89
2 

(0.784,0.97
3) 

0.11
2 

(0.091,0.14
5) 

vessels_ratio GE 
194 

0.97
9 

(0.956,0.99
5) 262 

0.97
7 

(0.954,0.99
2) 

0.10
9 

(0.099,0.12
1) 

vessels_ratio 
Sam-
sung 122 

0.98
4 

(0.958,1.00
0) 232 

0.92
2 

(0.888,0.95
3) 

0.11
1 

(0.100,0.12
5) 

CSP ratio Canon 
25 1.0 

(1.000,1.00
0) 37 1.0 

(1.000,1.00
0) 

0.84
2 

(0.608,1.02
8) 

CSP ratio 
GE 

226 
0.85

4 
(0.805,0.89

9) 262 
0.97

7 
(0.954,0.99

2) 
0.82

6 
(0.753,0.88

9) 
CSP ratio Sam-

sung 107 
0.87

9 
(0.821,0.93

5) 232 
0.99

1 
(0.978,1.00

0) 
0.83

5 
(0.755,0.90

7) 

VP-ratio Canon 
22 

0.90
9 

(0.773,1.00
0) 37 1.0 

(1.000,1.00
0) 

0.06
4 

(0.043,0.08
4) 

VP-ratio 
GE 

206 
0.95

6 
(0.925,0.98

1) 262 1.0 
(1.000,1.00

0) 
0.06

5 
(0.059,0.07

1) 
VP-ratio Sam-

sung 91 
0.95

6 
(0.910,0.99

0) 232 1.0 
(1.000,1.00

0) 
0.06

6 
(0.056,0.07

5) 

Post-Left Atrium Space Canon 
16 

0.93
8 

(0.800,1.00
0) 37 

0.91
9 

(0.837,1.00
0) 

0.09
4 

(0.067,0.11
4) 

Post-Left Atrium Space GE 
181 

0.97
8 

(0.953,0.99
5) 262 

0.92
4 

(0.889,0.95
4) 

0.08
6 

(0.079,0.09
1) 

Post-Left Atrium Space 
Sam-
sung 159 

0.98
1 

(0.957,1.00
0) 232 

0.95
3 

(0.922,0.97
8) 0.07 

(0.065,0.07
8) 

 

For US vs. EU subgroup results 
 

Class Continent n(positive) Se Se CI n(negative) Sp Sp CI 

A EU 302 0.984 (0.968,0.997) 2169 1.0 (1.000,1.000) 

A US 210 1.0 (1.000,1.000) 1436 1.0 (0.998,1.000) 

B EU 271 0.982 (0.965,0.997) 2200 1.0 (1.000,1.000) 

B US 203 0.966 (0.938,0.990) 1443 0.999 (0.997,1.000) 

C EU 245 0.984 (0.967,0.997) 2226 1.0 (1.000,1.000) 

C US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 

D EU 251 0.977 (0.955,0.993) 2220 0.998 (0.996,1.000) 

D US 140 0.922 (0.875,0.966) 1506 0.999 (0.996,1.000) 

E EU 268 0.974 (0.955,0.990) 2203 0.999 (0.997,1.000) 
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E US 150 0.947 (0.909,0.981) 1496 1.0 (0.998,1.000) 

F EU 272 0.971 (0.950,0.989) 2199 1.0 (1.000,1.000) 

F US 240 0.921 (0.885,0.951) 1406 1.0 (1.000,1.000) 

G EU 309 0.949 (0.923,0.971) 2162 1.0 (1.000,1.000) 

G US 206 0.981 (0.962,0.996) 1440 1.0 (0.998,1.000) 

I EU 349 0.998 (0.992,1.000) 2122 0.972 (0.964,0.979) 

I US 241 0.984 (0.967,0.997) 1405 0.947 (0.934,0.959) 

X EU 251 0.977 (0.955,0.993) 2220 0.998 (0.996,1.000) 

X US 140 0.922 (0.875,0.966) 1506 0.999 (0.996,1.000) 

 
 

Class Continent n(positive) Se Se CI n(negative) Sp Sp CI mIoU mIoU CI 

A.aA EU 270 0.971 (0.949,0.989) 2201 0.99 (0.985,0.993) 0.49 (0.47,0.51) 

A.aA US 205 0.976 (0.954,0.995) 1441 0.997 (0.994,1.000) 0.55 (0.52,0.58) 

A.Ao EU 295 0.967 (0.946,0.984) 2176 0.999 (0.997,1.000) 0.56 (0.54,0.58) 

A.Ao US 203 0.986 (0.968,1.000) 1443 0.996 (0.993,0.999) 0.54 (0.51,0.57) 

A.lRb EU 270 0.96 (0.936,0.982) 2201 0.992 (0.988,0.995) 0.56 (0.54,0.59) 

A.lRb US 198 0.97 (0.945,0.991) 1448 0.994 (0.990,0.998) 0.59 (0.56,0.62) 

A.rRb EU 271 0.953 (0.927,0.975) 2200 0.995 (0.993,0.998) 0.55 (0.52,0.58) 

A.rRb US 203 0.956 (0.924,0.982) 1443 0.998 (0.996,1.000) 0.58 (0.54,0.62) 

A.Sp EU 291 0.987 (0.973,0.997) 2180 0.996 (0.994,0.999) 0.71 (0.70,0.73) 

A.Sp US 210 1.0 (1.000,1.000) 1436 1.0 (0.998,1.000) 0.75 (0.72,0.77) 

A.St EU 295 0.98 (0.963,0.994) 2176 1.0 (0.999,1.000) 0.77 (0.75,0.78) 

A.St US 207 0.991 (0.976,1.000) 1439 0.999 (0.997,1.000) 0.73 (0.71,0.76) 

A.Uv EU 223 0.983 (0.964,0.996) 2248 0.988 (0.984,0.992) 0.65 (0.63,0.68) 

A.Uv US 178 0.978 (0.954,0.995) 1468 0.996 (0.993,0.999) 0.64 (0.62,0.67) 

A.VC EU 238 0.946 (0.918,0.972) 2233 0.988 (0.984,0.992) 0.52 (0.50,0.54) 

A.VC US 171 0.948 (0.915,0.977) 1475 0.985 (0.979,0.991) 0.53 (0.50,0.56) 

B.Ao EU 252 0.957 (0.932,0.980) 2219 0.998 (0.996,1.000) 0.69 (0.67,0.71) 

B.Ao US 184 0.979 (0.955,0.995) 1462 0.996 (0.993,0.999) 0.7 (0.67,0.73) 

B.bCr EU 226 0.912 (0.872,0.947) 2245 0.99 (0.986,0.994) 0.61 (0.58,0.64) 

B.bCr US 142 0.902 (0.847,0.946) 1504 0.989 (0.982,0.994) 0.56 (0.53,0.60) 

B.Cr EU 71 0.888 (0.810,0.956) 2400 0.988 (0.984,0.993) 0.55 (0.50,0.60) 

B.Cr US 46 0.957 (0.889,1.000) 1600 0.979 (0.973,0.985) 0.57 (0.51,0.63) 

B.FO EU 230 0.957 (0.930,0.982) 2241 0.996 (0.994,0.999) 0.64 (0.61,0.67) 

B.FO US 182 0.935 (0.893,0.968) 1464 0.995 (0.991,0.998) 0.61 (0.58,0.63) 

B.FOF EU 86 0.896 (0.832,0.956) 2385 0.997 (0.995,0.999) 0.51 (0.48,0.55) 

B.FOF US 72 0.889 (0.814,0.958) 1574 0.995 (0.991,0.998) 0.49 (0.45,0.53) 

B.IVS EU 168 0.887 (0.834,0.934) 2303 0.99 (0.986,0.993) 0.66 (0.63,0.69) 

B.IVS US 116 0.888 (0.825,0.941) 1530 0.99 (0.985,0.995) 0.58 (0.54,0.63) 

B.LA EU 271 0.982 (0.965,0.997) 2200 1.0 (1.000,1.000) 0.78 (0.77,0.79) 

B.LA US 198 0.965 (0.937,0.990) 1448 0.997 (0.994,1.000) 0.75 (0.73,0.77) 

B.lPV EU 109 0.918 (0.866,0.965) 2362 0.978 (0.972,0.983) 0.52 (0.48,0.55) 

B.lPV US 81 0.914 (0.847,0.971) 1565 0.981 (0.975,0.988) 0.54 (0.50,0.59) 

B.lRb EU 212 0.925 (0.885,0.959) 2259 0.992 (0.988,0.996) 0.68 (0.65,0.71) 

B.lRb US 162 0.926 (0.886,0.964) 1484 0.99 (0.985,0.995) 0.65 (0.62,0.68) 

B.LV EU 270 0.956 (0.930,0.978) 2201 1.0 (0.999,1.000) 0.79 (0.77,0.80) 
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B.LV US 193 0.959 (0.929,0.985) 1453 0.997 (0.994,1.000) 0.77 (0.74,0.79) 

B.MV EU 125 0.936 (0.888,0.977) 2346 0.996 (0.993,0.998) 0.65 (0.61,0.67) 

B.MV US 112 0.902 (0.845,0.955) 1534 0.988 (0.983,0.993) 0.62 (0.58,0.66) 

B.RA EU 271 0.975 (0.955,0.993) 2200 1.0 (1.000,1.000) 0.81 (0.80,0.82) 

B.RA US 202 0.961 (0.932,0.986) 1444 0.999 (0.997,1.000) 0.79 (0.77,0.80) 

B.rPV EU 157 0.937 (0.897,0.974) 2314 0.984 (0.979,0.989) 0.55 (0.52,0.58) 

B.rPV US 107 0.907 (0.848,0.957) 1539 0.99 (0.984,0.995) 0.52 (0.48,0.57) 

B.rRb EU 226 0.934 (0.902,0.965) 2245 0.996 (0.993,0.998) 0.7 (0.68,0.73) 

B.rRb US 166 0.94 (0.900,0.976) 1480 0.995 (0.991,0.998) 0.7 (0.67,0.73) 

B.RV EU 266 0.937 (0.908,0.963) 2205 1.0 (0.998,1.000) 0.78 (0.76,0.80) 

B.RV US 195 0.924 (0.885,0.961) 1451 0.998 (0.995,1.000) 0.75 (0.73,0.77) 

B.Sp EU 231 0.97 (0.948,0.992) 2240 0.997 (0.995,1.000) 0.76 (0.74,0.78) 

B.Sp US 180 0.962 (0.932,0.989) 1466 0.998 (0.995,1.000) 0.76 (0.74,0.78) 

B.Str EU 225 0.889 (0.844,0.930) 2246 0.992 (0.988,0.995) 0.56 (0.54,0.59) 

B.Str US 178 0.939 (0.902,0.972) 1468 0.996 (0.993,0.999) 0.58 (0.54,0.61) 

B.tCr EU 111 0.928 (0.879,0.975) 2360 0.991 (0.987,0.994) 0.59 (0.55,0.63) 

B.tCr US 86 0.838 (0.756,0.915) 1560 0.996 (0.993,0.999) 0.5 (0.46,0.55) 

B.TV EU 160 0.919 (0.879,0.960) 2311 0.997 (0.994,0.999) 0.68 (0.65,0.71) 

B.TV US 134 0.933 (0.888,0.972) 1512 0.991 (0.986,0.996) 0.67 (0.63,0.70) 

C.aAo EU 245 0.984 (0.967,0.997) 2226 1.0 (1.000,1.000) 0.71 (0.69,0.73) 

C.aAo US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.67 (0.64,0.69) 

C.IVS EU 133 0.963 (0.925,0.993) 2338 0.99 (0.986,0.994) 0.65 (0.62,0.68) 

C.IVS US 83 0.928 (0.867,0.977) 1563 0.985 (0.980,0.990) 0.65 (0.60,0.70) 

C.LA EU 240 0.984 (0.966,0.997) 2231 0.998 (0.996,1.000) 0.68 (0.65,0.71) 

C.LA US 168 0.923 (0.878,0.962) 1478 0.999 (0.997,1.000) 0.64 (0.61,0.67) 

C.LV EU 244 0.984 (0.966,0.997) 2227 1.0 (0.999,1.000) 0.73 (0.71,0.75) 

C.LV US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV EU 243 0.984 (0.966,0.997) 2228 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.71 (0.68,0.73) 

C.SV EU 142 0.951 (0.913,0.986) 2329 0.993 (0.989,0.996) 0.51 (0.48,0.53) 

C.SV US 56 0.911 (0.822,0.982) 1590 0.99 (0.985,0.995) 0.5 (0.46,0.54) 

D.aAo EU 250 0.98 (0.961,0.996) 2221 0.998 (0.996,1.000) 0.71 (0.68,0.73) 

D.aAo US 139 0.871 (0.811,0.925) 1507 0.999 (0.996,1.000) 0.63 (0.58,0.67) 

D.dAo EU 234 0.941 (0.908,0.968) 2237 0.997 (0.994,0.999) 0.69 (0.66,0.72) 

D.dAo US 129 0.892 (0.836,0.944) 1517 0.998 (0.995,1.000) 0.61 (0.57,0.65) 

D.Du EU 122 0.91 (0.858,0.959) 2349 0.994 (0.991,0.997) 0.67 (0.63,0.71) 

D.Du US 75 0.92 (0.858,0.975) 1571 0.995 (0.990,0.999) 0.59 (0.55,0.63) 

D.lPA EU 125 0.952 (0.912,0.985) 2346 0.991 (0.988,0.995) 0.62 (0.58,0.65) 

D.lPA US 65 0.847 (0.747,0.932) 1581 0.994 (0.990,0.998) 0.63 (0.57,0.69) 

D.Or EU 199 0.965 (0.937,0.990) 2272 0.989 (0.984,0.993) 0.59 (0.56,0.62) 

D.Or US 105 0.915 (0.860,0.962) 1541 0.992 (0.987,0.997) 0.49 (0.44,0.53) 

D.PA EU 251 0.977 (0.955,0.993) 2220 0.998 (0.996,1.000) 0.77 (0.76,0.79) 

D.PA US 138 0.928 (0.883,0.970) 1508 0.998 (0.995,1.000) 0.7 (0.67,0.73) 

D.rPA EU 247 0.972 (0.948,0.992) 2224 0.999 (0.997,1.000) 0.69 (0.66,0.71) 

D.rPA US 134 0.911 (0.860,0.958) 1512 0.996 (0.992,0.999) 0.64 (0.60,0.68) 

D.S EU 204 0.971 (0.945,0.991) 2267 0.988 (0.983,0.992) 0.67 (0.64,0.70) 
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D.S US 82 0.952 (0.898,0.989) 1564 0.984 (0.978,0.990) 0.59 (0.55,0.63) 

D.SVC EU 206 0.947 (0.916,0.976) 2265 0.991 (0.986,0.994) 0.6 (0.56,0.63) 

D.SVC US 86 0.896 (0.834,0.956) 1560 0.991 (0.986,0.996) 0.55 (0.50,0.60) 

D.Tr EU 145 0.876 (0.822,0.929) 2326 0.982 (0.976,0.987) 0.51 (0.48,0.53) 

D.Tr US 72 0.903 (0.824,0.968) 1574 0.983 (0.976,0.989) 0.52 (0.48,0.56) 

E.aAo EU 142 0.937 (0.891,0.973) 2329 0.995 (0.992,0.998) 0.68 (0.65,0.71) 

E.aAo US 99 0.91 (0.851,0.966) 1547 0.996 (0.992,0.999) 0.67 (0.62,0.71) 

E.aAr EU 126 0.961 (0.924,0.992) 2345 0.997 (0.995,0.999) 0.8 (0.76,0.83) 

E.aAr US 48 0.917 (0.830,0.982) 1598 0.995 (0.992,0.999) 0.69 (0.64,0.72) 

E.Du EU 131 0.955 (0.918,0.986) 2340 0.998 (0.995,1.000) 0.77 (0.74,0.80) 

E.Du US 44 0.887 (0.783,0.975) 1602 0.995 (0.991,0.998) 0.64 (0.57,0.70) 

E.ES EU 243 0.947 (0.917,0.973) 2228 0.992 (0.988,0.996) 0.72 (0.70,0.74) 

E.ES US 132 0.902 (0.848,0.949) 1514 0.994 (0.990,0.998) 0.66 (0.63,0.69) 

E.PA EU 134 0.933 (0.888,0.972) 2337 0.994 (0.990,0.997) 0.72 (0.69,0.75) 

E.PA US 96 0.917 (0.858,0.971) 1550 0.997 (0.993,0.999) 0.71 (0.66,0.75) 

E.Sp EU 229 0.957 (0.925,0.980) 2242 0.992 (0.989,0.996) 0.73 (0.71,0.75) 

E.Sp US 139 0.914 (0.867,0.961) 1507 0.999 (0.996,1.000) 0.68 (0.65,0.71) 

E.SVC EU 260 0.947 (0.918,0.973) 2211 0.996 (0.994,0.999) 0.6 (0.57,0.63) 

E.SVC US 142 0.909 (0.859,0.955) 1504 0.997 (0.994,1.000) 0.61 (0.57,0.64) 

E.Th EU 178 0.899 (0.854,0.942) 2293 0.99 (0.986,0.994) 0.61 (0.58,0.65) 

E.Th US 98 0.878 (0.805,0.938) 1548 0.993 (0.989,0.997) 0.55 (0.50,0.60) 

E.Tr EU 180 0.923 (0.883,0.961) 2291 0.985 (0.980,0.990) 0.53 (0.50,0.56) 

E.Tr US 106 0.887 (0.825,0.942) 1540 0.989 (0.984,0.994) 0.5 (0.46,0.53) 

F.3V EU 77 0.78 (0.689,0.859) 2394 0.995 (0.992,0.998) 0.59 (0.55,0.63) 

F.3V US 73 0.781 (0.680,0.869) 1573 0.994 (0.989,0.997) 0.6 (0.55,0.64) 

F.AC EU 176 0.938 (0.901,0.971) 2295 0.995 (0.992,0.998) 0.73 (0.71,0.75) 

F.AC US 145 0.959 (0.923,0.987) 1501 0.997 (0.994,1.000) 0.76 (0.73,0.78) 

F.aFx EU 163 0.988 (0.968,1.000) 2308 0.996 (0.993,0.999) 0.62 (0.59,0.64) 

F.aFx US 146 0.905 (0.849,0.946) 1500 0.998 (0.996,1.000) 0.63 (0.60,0.66) 

F.Atr EU 272 0.964 (0.940,0.984) 2199 1.0 (1.000,1.000) 0.71 (0.69,0.73) 

F.Atr US 224 0.92 (0.881,0.952) 1422 1.0 (0.998,1.000) 0.73 (0.70,0.75) 

F.CP EU 272 0.971 (0.950,0.989) 2199 1.0 (1.000,1.000) 0.67 (0.65,0.69) 

F.CP US 239 0.908 (0.868,0.941) 1407 1.0 (1.000,1.000) 0.65 (0.63,0.68) 

F.CSP EU 184 0.962 (0.933,0.985) 2287 1.0 (1.000,1.000) 0.58 (0.55,0.60) 

F.CSP US 128 0.907 (0.850,0.955) 1518 1.0 (1.000,1.000) 0.53 (0.50,0.56) 

F.dAV EU 104 0.991 (0.969,1.000) 2367 0.998 (0.995,1.000) 0.61 (0.58,0.64) 

F.dAV US 89 0.911 (0.842,0.966) 1557 0.998 (0.995,1.000) 0.65 (0.61,0.70) 

F.dCS EU 115 0.948 (0.906,0.984) 2356 0.998 (0.995,0.999) 0.58 (0.55,0.61) 

F.dCS US 88 0.853 (0.770,0.924) 1558 0.997 (0.994,0.999) 0.61 (0.58,0.65) 

F.dTh EU 224 0.898 (0.854,0.934) 2247 0.993 (0.989,0.996) 0.68 (0.66,0.69) 

F.dTh US 195 0.903 (0.858,0.940) 1451 0.998 (0.996,1.000) 0.7 (0.68,0.72) 

F.For EU 53 0.906 (0.827,0.977) 2418 0.999 (0.997,1.000) 0.55 (0.51,0.60) 

F.For US 56 0.875 (0.770,0.956) 1590 0.999 (0.996,1.000) 0.53 (0.48,0.57) 

F.pAV EU 123 0.968 (0.933,0.993) 2348 1.0 (0.998,1.000) 0.6 (0.57,0.63) 

F.pAV US 103 0.884 (0.819,0.943) 1543 0.995 (0.991,0.998) 0.64 (0.60,0.68) 

F.pCS EU 163 0.908 (0.861,0.950) 2308 0.998 (0.996,1.000) 0.58 (0.56,0.61) 
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F.pCS US 150 0.827 (0.765,0.885) 1496 0.994 (0.990,0.998) 0.65 (0.62,0.68) 

F.pFx EU 146 0.946 (0.907,0.980) 2325 0.994 (0.991,0.997) 0.53 (0.50,0.55) 

F.pFx US 112 0.929 (0.872,0.973) 1534 0.99 (0.985,0.995) 0.56 (0.53,0.59) 

F.POS EU 135 0.956 (0.916,0.986) 2336 0.995 (0.992,0.998) 0.51 (0.48,0.53) 

F.POS US 122 0.935 (0.888,0.975) 1524 0.993 (0.988,0.996) 0.61 (0.58,0.65) 

F.pTh EU 201 0.906 (0.863,0.943) 2270 0.994 (0.990,0.997) 0.67 (0.66,0.69) 

F.pTh US 185 0.898 (0.854,0.940) 1461 0.994 (0.990,0.998) 0.68 (0.66,0.70) 

F.Sep EU 227 0.956 (0.929,0.979) 2244 0.992 (0.988,0.996) 0.67 (0.64,0.69) 

F.Sep US 197 0.904 (0.855,0.941) 1449 0.994 (0.989,0.998) 0.65 (0.62,0.68) 

F.SF EU 128 0.946 (0.903,0.983) 2343 0.998 (0.995,1.000) 0.77 (0.75,0.79) 

F.SF US 93 0.85 (0.773,0.922) 1553 0.997 (0.994,1.000) 0.74 (0.71,0.77) 

F.Sk EU 208 0.972 (0.947,0.991) 2263 0.987 (0.983,0.992) 0.95 (0.95,0.96) 

F.Sk US 237 0.92 (0.883,0.951) 1409 1.0 (1.000,1.000) 0.97 (0.97,0.98) 

G.4V EU 118 0.907 (0.853,0.958) 2353 0.995 (0.992,0.998) 0.54 (0.51,0.58) 

G.4V US 77 0.923 (0.856,0.983) 1569 0.989 (0.984,0.994) 0.56 (0.51,0.60) 

G.CB EU 249 0.932 (0.900,0.961) 2222 0.985 (0.980,0.990) 0.46 (0.43,0.48) 

G.CB US 167 0.917 (0.870,0.957) 1479 0.993 (0.988,0.997) 0.67 (0.64,0.70) 

G.CM EU 292 0.942 (0.915,0.967) 2179 0.997 (0.995,0.999) 0.62 (0.59,0.65) 

G.CM US 190 0.916 (0.872,0.952) 1456 0.998 (0.996,1.000) 0.7 (0.67,0.73) 

G.dCH EU 305 0.951 (0.925,0.974) 2166 0.999 (0.997,1.000) 0.75 (0.73,0.76) 

G.dCH US 203 0.981 (0.960,0.996) 1443 0.998 (0.996,1.000) 0.76 (0.73,0.78) 

G.dTh EU 143 0.924 (0.874,0.965) 2328 0.994 (0.990,0.997) 0.62 (0.59,0.64) 

G.dTh US 156 0.962 (0.927,0.988) 1490 0.996 (0.992,0.999) 0.66 (0.64,0.68) 

G.pCH EU 306 0.951 (0.927,0.974) 2165 1.0 (0.998,1.000) 0.76 (0.74,0.77) 

G.pCH US 205 0.976 (0.955,0.996) 1441 0.999 (0.997,1.000) 0.76 (0.74,0.78) 

G.pTh EU 152 0.895 (0.842,0.941) 2319 0.996 (0.993,0.998) 0.6 (0.58,0.63) 

G.pTh US 161 0.969 (0.940,0.994) 1485 0.997 (0.994,1.000) 0.62 (0.61,0.64) 

G.Ver EU 256 0.879 (0.839,0.917) 2215 0.997 (0.994,0.999) 0.57 (0.54,0.59) 

G.Ver US 162 0.908 (0.861,0.947) 1484 0.995 (0.991,0.998) 0.62 (0.59,0.65) 

I.bCC EU 181 0.94 (0.905,0.974) 2290 0.997 (0.995,1.000) 0.6 (0.57,0.62) 

I.bCC US 44 0.773 (0.642,0.895) 1602 0.991 (0.986,0.995) 0.46 (0.42,0.50) 

I.CSP EU 199 0.925 (0.884,0.961) 2272 1.0 (1.000,1.000) 0.75 (0.73,0.78) 

I.CSP US 78 0.783 (0.685,0.872) 1568 1.0 (0.999,1.000) 0.6 (0.56,0.64) 

I.Fas EU 88 0.955 (0.909,0.990) 2383 0.999 (0.998,1.000) 0.6 (0.56,0.64) 

I.Fas US 47 0.83 (0.721,0.934) 1599 0.999 (0.997,1.000) 0.51 (0.46,0.56) 

I.lVer EU 93 0.957 (0.911,0.990) 2378 1.0 (0.998,1.000) 0.72 (0.68,0.75) 

I.lVer US 53 0.831 (0.724,0.928) 1593 1.0 (0.999,1.000) 0.61 (0.57,0.65) 

I.NB EU 109 0.945 (0.899,0.982) 2362 0.994 (0.990,0.997) 0.66 (0.62,0.69) 

I.NB US 59 0.848 (0.750,0.933) 1587 0.994 (0.990,0.998) 0.59 (0.54,0.64) 

I.rgCC EU 186 0.925 (0.886,0.963) 2285 0.999 (0.997,1.000) 0.55 (0.53,0.58) 

I.rgCC US 60 0.784 (0.676,0.883) 1586 0.998 (0.995,1.000) 0.49 (0.44,0.54) 

I.sCC EU 130 0.947 (0.904,0.984) 2341 0.992 (0.988,0.995) 0.5 (0.47,0.53) 

I.sCC US 29 0.759 (0.600,0.914) 1617 0.997 (0.994,0.999) 0.43 (0.35,0.52) 

I.uVer EU 106 0.934 (0.881,0.981) 2365 0.998 (0.996,1.000) 0.61 (0.58,0.64) 

I.uVer US 59 0.831 (0.728,0.921) 1587 1.0 (0.998,1.000) 0.52 (0.48,0.56) 
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Class 
Conti-
nent 

n(posi-
tive) 

Se Se CI 
n(nega-

tive) 
Sp Sp CI LOA LOA CI 

cardiac_angle EU 173 
0.94

2 
(0.908,0.97

6) 
266 

0.90
6 

(0.868,0.94
0) 

6.16
7 

(5.437,6.89
7) 

cardiac_angle US 182 
0.98

9 
(0.972,1.00

0) 
265 0.86 

(0.815,0.90
2) 

7.41
1 

(6.440,8.39
4) 

cardiothoracic_position EU 167 
0.93

4 
(0.894,0.96

9) 
266 

0.94
4 

(0.914,0.97
0) 

0.06
6 

(0.059,0.07
5) 

cardiothoracic_position US 187 
0.94

7 
(0.913,0.97

9) 
265 

0.76
6 

(0.713,0.81
9) 

0.05
9 

(0.051,0.06
7) 

cardiothoracic_ratio EU 158 
0.99

4 
(0.977,1.00

0) 
266 

0.92
1 

(0.883,0.95
1) 

0.06
2 

(0.046,0.08
4) 

cardiothoracic_ratio US 195 
0.94

4 
(0.910,0.97

5) 
265 

0.78
5 

(0.736,0.83
4) 

0.05
7 

(0.050,0.06
6) 

cephalic_index EU 154 
0.95

5 
(0.916,0.98

2) 
266 

0.91
7 

(0.883,0.94
7) 

0.03
2 

(0.028,0.03
7) 

cephalic_index US 159 
0.95

6 
(0.924,0.98

6) 
265 

0.93
2 

(0.898,0.96
2) 

0.02
5 

(0.021,0.03
0) 

right-left_ventricu-
lar_ratio 

EU 174 
0.98

3 
(0.962,1.00

0) 
266 

0.90
6 

(0.868,0.93
6) 

0.09
7 

(0.088,0.10
8) 

right-left_ventricu-
lar_ratio 

US 182 
0.90

7 
(0.863,0.94

7) 
265 

0.91
7 

(0.883,0.94
7) 

0.13
7 

(0.092,0.18
8) 

thymic-thoracic_ratio EU 170 
0.95

9 
(0.928,0.98

7) 
266 

0.96
2 

(0.940,0.98
1) 

0.05
1 

(0.045,0.05
7) 

thymic-thoracic_ratio US 161 
0.88

8 
(0.836,0.93

7) 
265 

0.86
8 

(0.823,0.90
9) 

0.05
7 

(0.048,0.06
7) 

vessels_number EU 187 
0.94

7 
(0.911,0.97

8) 
266 

0.97
4 

(0.955,0.99
2) 

0.20
3 

(0.000,0.33
0) 

vessels_number US 156 0.91 
(0.865,0.95

2) 
265 

0.96
6 

(0.943,0.98
5) 

0.36
9 

(0.164,0.52
0) 

vessels_ratio EU 195 
0.97

9 
(0.958,0.99

5) 
266 

0.93
6 

(0.906,0.96
2) 

0.12 
(0.112,0.13

4) 

vessels_ratio US 149 
0.98

7 
(0.966,1.00

0) 
265 

0.95
8 

(0.932,0.98
1) 

0.09
2 

(0.081,0.10
2) 

CSP ratio EU 181 
0.92

3 
(0.879,0.96

1) 
266 

0.97
4 

(0.955,0.99
2) 

0.84
1 

(0.777,0.90
4) 

CSP ratio US 177 
0.81

9 
(0.762,0.87

6) 
265 

0.99
6 

(0.989,1.00
0) 

0.82 
(0.740,0.88

7) 

VP-ratio 
EU 158 

0.94
9 

(0.911,0.98
1) 

266 1.0 
(1.000,1.00

0) 
0.06

1 
(0.053,0.06

8) 

VP-ratio 
US 161 

0.95
7 

(0.922,0.98
3) 

265 1.0 
(1.000,1.00

0) 
0.06

9 
(0.061,0.07

5) 

Post-Left Atrium Space EU 159 
0.96

9 
(0.936,0.99

4) 
266 

0.92
9 

(0.895,0.95
9) 

0.08
2 

(0.075,0.08
9) 

Post-Left Atrium Space US 197 
0.98

5 
(0.966,1.00

0) 
265 

0.94
3 

(0.913,0.97
0) 

0.07
5 

(0.070,0.08
1) 

 
 

9. Contraindications 
 
There is no contraindication linked to FETOLY device. 

10. Warning, precautions, interactions with other 

equipment 

Warnings and precautions from risk management file:  

¶ The user shall zoom in of at least 30% to avoid software false-negative; 
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¶ The user shall systematically review the images set selected before export; 

¶ Reset function oversight may lead to patient mix-up and contribute to false 
negative screening; 

¶ Images deleted within image selection are definitively lost; 

¶ Video stream input configuration may contribute to false negative screening; 

¶ Incompatible video stream can lead to error in examination documentation. The 
video stream shall have the following characteristics: 

o At least 24 frame per second (fps); 
o A resolution inferior to 1280*720. 

¶ Tablet incompatibility can lead to error in examination documentation; 

¶ Export failure leads to examination report loss; 

¶ Please verify the patient name chosen before DICOM export on the export page 
to avoid patient file mix-up; 

¶ Use on 1st trimester pregnancy leads to error in completeness function; 

¶ The examination shall be done on one foetus at a time; 

¶  If the tablet starts to overheat, stop the use of the software; 

¶  Please verify the battery level of your tablet before examination. Software shut-
down can lead to examination data loss; 

¶ The software cannot be used for screening purpose as it can lead to false negative 
screening contribution; 

¶ Use the tablet alone and do not allow unauthorized person to access to your tablet 
to avoid security risks; 

¶ Please be aware that when the data are exported on your device, they are under 
your responsibility; 

¶ Do not use any other tablet application in parallel to FETOLY to avoid interference 
on the image stream reception process or machine learning calculation execution; 

¶ Do not use the application while scanning with a transvaginal probe, as the product 
has not been tested with transvaginal images. 

 
Warnings and precautions from software performance study:  

¶ The softwareôs sensitivity may be lower for the detection of:  
o The following heart quality criteria: Atrioventricular valve offset in crux (Four 

chamber view) 
o The following brain quality criteria: 

Á Proximal Coronal suture (Axial view) 
Á Cavum Septum Pellucidum (Axial view) 
Á 3rd ventricle (Axial view) 

 
Users should exercise caution for this view and these quality criteria and verify 
results. 

Interactions with other equipment  

FETOLY software is designed to run on a wide range of tablets without relying on external 

cloud computation. FETOLY is configured to receive an ultrasound video stream, which can 

be achieved by an ultrasound system equipped with an HDMI output to the hardware running 

the software.  

The software is compatible with ultrasound machines from General Electric, Samsung and 

Canon. 

The software requires the following minimal tablet configuration:  

¶ CPU architecture ARMv8  

¶ A Snapdragon 8 processor, or 
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¶ A M1 processor or higher, or 

¶ A A14 processor of higher, and 

¶ At least 8GB of RAM capacity  

¶ At least 1GB of storage capacity  

¶ Android in version 13/ iOS in version 17 or higher 

The following tablet models are advised:  

¶ Samsung Galaxy Tab S8 or higher 

¶ Ipad Air 5 or higher  

¶ Ipad 10 or higher  

¶ Ipad mini 7 or higher  

¶ Ipad Pro 3 or higher  

Feel free to contact Diagnoly support at support@diagnoly.com if you have any doubt on tablet 

model choice. 

Images labeled by FETOLY can be saved directly on the tablet or sent to another device on 

the same network as the device running FETOLY. To utilize this option, the software requires 

an FTP server on the target device, a DICOM Store server or a Bluetooth connection. 

11. Undesirable effects 

There is no undesirable effect linked to the FETOLY device. 

12. Cybersecurity instructions 

12.1. High -level Critical Functionality Protection Description  

This section provides a high-level description of the device features that protect critical 

functionality. The image stream reception and image analysis features rely on local resources 

(physical cable, edge AI model) and do not require the internet to function. The software does 

not store or manage any patient data but allows the user to export, after an examination, an 

examination report to a third-party device. A fallback export mode is available if the local 

network is compromised to allow users to save reports on the tabletôs filesystem. 

 

12.2. Inherent cybersecurity risks of the device  

Inherent cybersecurity risks of FETOLY include: 

¶ Patient data theft 

¶ Less performant patient care due to corrupted AI operation, such as tampered model 

weights or software/operating system modifications 

¶ Misuse of the device, leading to different results than intended by the manufacturer or 

expected by the user 

¶ Loss of time for the user. 

These risks are controlled by the risk analysis. 

 

11.3. Diagram of recommended cybersecurity controls  

 

mailto:support@diagnoly.com
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The diagram describes the environment of the FETOLY software running on the userôs tablet 

and the input/output communications with the ultrasound system and third-party device. 

It includes the references to recommended cybersecurity controls for the intended use 

environment described in section 12.4 : 

¶ G1: Secure operation with third-party systems via FTP over SSL/TLS 

¶ G2: Secure operation with third-party systems via Bluetooth (Android only) 

¶ G3: Secure device access control 

¶ G4: Secure operation with third-party systems via DICOM over SSL/TLS 

 

12.4. Device instructions and product specifications related to recommended 

cybersecurity controls appropriate for the intended use environment  

Guidelines for secure operation with third-party systems via FTP over SSL/TLS (G1): 

¶ Minimum networking requirements: the network infrastructure must support FTP over 

SSL/TLS (FTPS) and the FTP server must be compatible with FTPS. Implement 

network segmentation and firewall rules to restrict access to necessary services and 

IP addresses. 

¶ Installing an FTP over SSL/TLS server, such as: 

a. Windows 10/11 using IIS: Refer to Microsoftôs documentation for setting up FTP 

over TLS/SSL with IIS. 

b. FileZilla Server (cross-platform): Configure FTPES óRequire explicit FTP over 

TLSô, create a user with a strong password*, define a data storage path (e.g., 

óC:\FetolyData` or `/home/shared/FetolyDataô), and configure firewall rules for 

the specific program or port used by the FTP server. 

Guidelines for secure operation with third-party systems via Bluetooth (G2, Android only): 

¶ Minimum networking requirements: Bluetooth version 5 or higher. 

¶ Define a strong password within the software to protect the exported patient data*. 
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Guidelines on secure device access control (G3): 

¶ Set up a lock screen with a strong password*, PIN, or biometric authentication. 

¶ Enable automatic updates for the operating system and all installed applications. 

¶ Disable any unused network interfaces (e.g., NFC, IR). 

Guidelines for secure operation with third-party systems via DICOM (G4):  

¶ Ensure that communication occurs over a secured and segmented network, restricting 

access through robust firewall configurations and access control mechanisms. 

*Use strong passwords on your tablet and for any device (i.e. third-party device for FTP export) 

or configuration linked to FETOLY (i.e. Bluetooth configuration) per Americaôs cyber defense 

agency recommendations: 

¶ Longðat least 16 characters long (even longer is better). 

¶ Randomðlike a string of mixed-case letters, numbers and symbols (the strongest!) or 

a passphrase of 5 ï7 random words. 

¶ Uniqueðused for one and only one account. 

If a cybersecurity vulnerability or incident is detected, immediately report to your IT security 

team and Diagnoly (support@diagnoly.com). On the tablet: 

¶ Reset: Restore factory settings to erase all data and configurations. 

¶ Reinstall application: Download the latest, secure application version from the Google 

Play Store. 

¶ Fallback option: Use local export to an SD card if network-based exports are 

compromised. 

 

12.5. A list of network ports and other interfaces  

The FETOLY software receives input stream data via a cable connected between the 

ultrasound systemôs external monitor output to the tabletôs USB-C input. The software can be 

configured to export examination reports to a third-party device via TCP/IP FTPS or Bluetooth. 

For the data export via network TCP IP/FTPS: 

¶ Protocol: FTPS 

¶ Incoming ports: The software does not open any incoming ports itself as it functions 

solely as a client, not a server. 

¶ Outgoing ports: The software uses a dynamically assigned ephemeral port (range: 

1024-65535) to establish connection to the FTPS server at a specified IP address. The 

incoming port of the third-party FTPS server is user-defined. 

¶ Firewall rules: Firewalls on both client and server sides must allow outgoing 

connections from the client to the serverôs port. 

For the data export via Bluetooth/OBEX (Android only): 

¶ Encryption: the data is zipped and password-encrypted. 

For the data export via DICOM: 

¶ Protocol: DICOM 
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¶ Incoming ports: The software does not open any incoming ports itself as it functions 

solely as a client, not a server. 

¶ Outgoing ports: The software uses a dynamically assigned ephemeral port (Android: 

32768 to 60999) to establish connection to the DICOM server at a specified IP address. 

The incoming port of the third-party DICOM server is user-defined. 

¶ Firewall rules: Firewalls on both client and server sides must allow outgoing 

connections from the client to the serverôs port. 

12.6. Supporting infrastructure requirements  

Refer to section 10 for supporting infrastructure requirements, including minimal tablet 

configuration, compatible ultrasound systems. 

12.7. SBOM 

A software Bill of Materials (sBoM) is available for users to manage their assets, understand 

the potential impact of identified vulnerabilities, and deploy countermeasures to maintain the 

deviceôs safety and effectiveness. The sBoM is downloadable within the softwareôs óAboutô 

page, in a machine-readable format (.csv), by clicking on óshowô in front of óThird-Party Noticeô. 

12.8. Update / Patch Instructions  

Refer to section 13 óSoftware and licence updateô for update instructions.     

12.9. Description of how the device responds when anomalous conditions are detected  

This section describes how the software responds to security events. All crashes of the 

software are exported through a crash log to Firebase. The following warnings may appear 

when using FETOLY: 

¶ Export failure: network anomaly leading to failure of report export via TCP/IP FTPS, 

DICOM or Bluetooth. 

¶ USB connection failure: no USB-C cable connected to the tablet or failure of USB-C 

video stream receipt. 

¶ License validation failure: user attempts license validation without an internet 

connection, automatic time activation, or a valid license. 

¶ Tablet overheating. 

¶ Tablet compatibility issue: video stream frame rate below 24 fps. 

¶ Tablet low battery. 

 

12.10. Backup and Restore  

To restore the device features and default configuration, uninstall and re-install the device 

through Google Play/App Store. 

 

12.11. Description of methods for retention and recovery of device configuration by an 

authenticated authorized user  

Export settings, such as third-party credentials, and video capture settings, such as input video 

ratio, are retained in the tabletôs data storage cache, securely isolated by Android/iOS. Given 

that the aforementioned configurations are quick to set up, no specific recovery methodology 
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is implemented. Users are prompted to re-enter settings manually during re-installation or new 

device installation. 

 

12.12. Secure Configuration  

This section provides instructions to ensure the FETOLY software is securely configured and 

maintained. 

Initial setup: Download and install the latest version from the Google Play/App Store. Verify 

the app name and icon matches the one provided in section 13. Perform all export setup steps 

over a secure network connection as per guidelines G1/2/4 in section 12.4. Ensure device 

running FETOLY is secure as per guideline G3 in section 12.4. 

Incident response: Enable internet connection to log crashes and anomalous activities, as 

described in section 12.13. Report any detected vulnerability as per guidelines in section 12.4. 

 

12.13. Forensic Evidence Collection, where appropriate for the intended use 

environment  

A crash report system is integrated into the software. Crash reports are sent in case of 

application crash or anomalous event if an internet connection is enabled. 

 

12.14. End-of-life and end -of -support Information for system or components, if known 

or anticipated  

End-of-life and end-of-support rely on the license validity. The licence will be renewed 

automatically with an internet connection as soon as the licence contract is still valid. If the 

contract is expired or the end-of-life is reached, you will be asked to enter a new registration 

code. 

 

12.15. Secure Decommissioning  

To decommission and dispose of the software, uninstall the application through the 

Android/iOS system as any application on your tablet, in the app's parameters, as illustrated 

in section 13 in the ósoftware uninstallationô paragraph. This uninstallation will remove any data 

linked to the use of FETOLY, including license, from your tablet. 

13. Direction for use 

Software installation and launch  

1. Go to Google Play or App Store, write FETOLY in the search bar and launch the 

automatic download and installation 
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2. Click on the icon of FETOLY on your tablet 

3. Licence validation : If needed, enter the licence registration code as showed below. 

Diagnoly is responsible to provide you a licence. You can contact Diagnoly for licence 

edition by clicking directly on the displayed button on the bottom of the welcoming page. 

The Licence is linked to your device ID which is available in the licence settings page. 

 

4. Establish a Wi -Fi connection:  If you want to receive the ultrasound data to your 

personal computer, please, connect the tablet to your Wi-Fi spot. 

Language settings  

By default, the software is set up in the same language than your tablet. However, you can 

choose the language that you need within óSettingsô > óLanguageô. This will lead you to the app 

languages settings on Android. Once the needed language is selected, the application will be 

translated in this language at re-launch. 
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Ultrasound machine connection  

1. Power on the ultrasound system:  Before connecting your tablet, ensure that the 

ultrasound system is powered on and in working condition. 

2. Connect your tablet to your ultrasound system: To connect, simply plug the USB 

(Type C) end of an UVC dongle into your tablet and the HDMI end into your ultrasound 

machine. 

3. Verification: To verify the connection between the ultrasound system and the tablet, 

open FETOLY software. If a new USB source has been connected, the software shall 

display the video stream configuration page automatically. 
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Video stream configuration  

1. Begin configuring the video stream in the application: 

a. When the software opens automatically the video configuration page, select the 

video aspect ratio to be aligned with ultrasound machine output ratio and select 

the region of ultrasound. In other situations, go to ósettingsô > óvideo captureô to 

configure the video stream, with the same methodology. 

 

b. The selected region appears in real-time in the streaming page. The play button 

can be used on the streaming page to launch the analysis. 

c. Verify that the microphone is not deactivated on your tablet as it will lead to video 

stream input blocking. 
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[OPTIONAL] Configuration of the ultrasound machine  

Some ultrasound systems enable the configuration of the size of the ultrasound region in the 

video output. If this is the case, it is advised to select the largest possible region. 

 

Export configuration  
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1. Configure the remote DICOM server for exporting images captured by FETOLY. Please 

note that this step requires the presence of a DICOM server running on a device 

connected to the same network as the tablet running FETOLY. 

a. Then go to Settingsô > óNetwork Settingsô, select configure DICOM and enter 

the required information for your DICOM store server: worklist hostname (IP 

address) and AE title, DICOM Store hostname (IP address) and AE title, Device 

AE title. To verify the connection, click the óTest connectionô button for each 

DICOM server. This ensures the connection is valid and ready for exporting 

images. You can also optionally enable the TLS option.  

 

2. Alternatively, configure the remote FTP server for exporting images captured by 

FETOLY. Please note that this step requires the presence of an FTP server running on 

a device connected to the same network as the tablet running FETOLY. 

a. Go to óSettingsô > óNetwork Settingsô, select configure FTP and enter the 

required information for your FTP client: hostname (IP address), username and 

password. To verify the connection, click the óTest connectionô button. This 

ensures the connection is valid and ready for exporting images. 
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3. Alternatively, you can use Bluetooth connection (Android only): 

a. Settingsô > óNetwork Settingsô, select Bluetooth. To choose the device on which 

you export the data, you need to pair the device by selecting it in the ónearby 

deviceô section. Then, choose the device to connect within the ópaired deviceô 

section. Once the device is chosen, you can test the connection within the 

óconnected deviceô section.  The device selection page is accessible by clicking 

on the button on the right of óBluetooth settingsô > óconnected deviceô. 

b. To export the file, you shall set up additionally a password. This password will 

be affixed to the .zip file exported on the third-party device  
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4. If you donôt want to use a wireless connection, you can export the data directly on the 

tablet: 

a. Go to óSettingsô > óExport methodô, select local. The file will be saved on a 

location already defined by the tablet.  

b. To reach the defined location, go on your tablet desktop, select the óFilesô icon, 

then go to óDownloadsô > óFetolyô.  
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5. If you want to add the name of the patient in the name of the file exported or if you want 

to select the patient examination from DICOM worklist: 

a. Fill directly the patientôs name with the gestational age on the analysis page, or 

b. Go to ósettingsô > óPatient dataô and activate óexam selection from DICOM 

worklistô. Notice that this function works only if you are connected to a PACS 

with DICOM worklist parameters configured. Notice also that in DICOM export 

mode, you are forced to use this setting. 

c. Optionally, go to ósettingsô > óPatient dataô and activate óautomatic patient name 

detectionô. You can then go to óconfigureô and select the area on the ultrasound 

video stream where the patientôs name appears. The patientôs name will be then 

filled automatically at examination launch or by clicking on the refresh button on 

the right of the patientôs name on the analysis page. 
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Use 

1. Follow these steps to realize examination completeness and measurements: 

a. Enter the gestational age on the analysis page with the patientôs name or select 

the patient examination from the DICOM worklist. 

b. You can configure the default gestational age by going to óSettingsô > óPatient 

dataô. 
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c. For the measurement function, if multiple literature sources are available, chose 

the one that you prefer. You can also set up manually reference ranges by 

selecting custom. This is done by clicking on the new tab button on the right of 

the measurement on the analysis page or by going to óSettingsô > óMeasures 

Settingsô. That will redirect you on the measurement settings page. 

 

 

 

 

d. Press Play on the analysis page 

e. Do the examination as usual 

f. The examination is considered as complete when all the views and criteria are 

verified and when all the measurements are done 

g. The measurements are displayed as ñout-of-rangeò if they are out of the 

reference range defined 

h. When the examination is complete, the analysis page indicates it and allows 

you to go directly to the gallery page to check images suggested 
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2. Please find hereafter a list of tips to be sure to realize easily the examination 

completeness and measures: 

a. Quality criteria and views detected by the software are based on the ISUOG 

guideline for fetal cardiac and cerebral screening. Please read this guidance if 

needed as a reminder for fetal cardiac/cerebral screening good practices. You 

can also go to the Hints page to have an explanation of all quality criteria 
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b. Biometric measurements done by the software are based on international 

guideline and well-known literature for fetal cardiac and cerebral screening. 

Please read the literature articles referred by the software if needed as a 

reminder for fetal cardiac/cerebral screening good practices. You can also go 

to the Hints page to have an explanation of all measurements done. 

 

c. Be sure that all the configuration steps explained above are correctly done to 

avoid detection issues. 

d. Be sure that you use compatible equipment per section 10 of this IFU. 

e. There is a warning on the export page if quality criteria/measures are not 

contained in the image set selected.  

f. Once all criteria are verified and all the measurements done on the analysis 

page, verify if all the corresponding criteria and measures are well identifiable 

on the images set selected in the Gallery page. 

3. Once your video stream is over, go to the óGalleryô section to explore the selected 

images. To facilitate navigation within the image set, the images are categorized by 

plane. 
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a. Click on a specific plane (left panel) to view selected images related to this 

plane. Criteria in green are verified and criteria in white are not verified. 

b. The images selected for biometric measurements contain the following 

information: measurement name, value, reference range, and out-of-range 

status if applicable. The measurement keypoints and shapes are in yellow. 

c. Click on a specific structure to view selected images containing this structure. 

The selected quality criterion is in yellow and the bounding box surrounding the 

criterion is displayed on the images. 
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d. Click on a completeness image to zoom on it. You can click on a quality criterion 

in green to display the bounding box surrounding the quality criterion. The 

quality criterion chosen is in yellow. White boxes mean that the quality criteria 

are present on other images of the gallery or unverified. Click on the trash 

symbol to delete the image. You can directly swipe on the sides of the image to 

go through other images of the view. 

 

e. Click on a measurement image to zoom on it. The measurement keypoints and 

shapes are in yellow. Note that the measurement keypoints are not designed to 

be on the exact location but to be enough accurate to display the good 
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measurement value. The value and the ñout-of-rangeò status if applicable are 

displayed, along with reference range and bibliographical source selected. Click 

on the trash symbol to delete the image. You can directly swipe on the sides of 

the image to go through other images of the view. You can edit the keypoints 

for a measure on measurement images, by clicking on the óedit measurementô 

button. The measurement value will then be updated accordingly and the 

software prevent any automatic modification by rescanning after the edition. 

The edited measurement will be marked with the following symbol: . 
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f. If needed, you can go back on the analysis page to re-launch the analysis and 

obtain additional images. 

Export images  

1. Go to the óExport methodô section in óSettingsô to select the export mode that you want 

to use. 

2. Go to the óExportô section to export the selected images: 

a. If you have chosen Bluetooth connection (Android only), go on your PC and 

select óreceive a fileô in Bluetooth configuration. 

 

 

b. If you have chosen DICOM connection, you can verify if the patient selected for 

export is the good one and select another patient if there is a mistake by using 

the DICOM worklist on the analysis page. 

c. The export page displays a summary of the examination and reminds you to 

verify if you have all the images needed for efficient patient care before export. 

d. The export page displays the export methodology chosen. If you want to change 

settings, you can go directly to export settings page by clicking on óexport 

methodô. 

e. The export page displays the export file location on the chosen device and the 

file name set up for local export. 

f. Click the óExport and start a new examô button to export images and clear the 

examination before beginning a new exam. 
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g. Or, click the óExport and continue examô button to export images without erasing 

the current selected set of images and completeness analysis. 

h. The software will indicate you if the export has been successful or has failed. 

 

 

 

 

 

 

 

Re-initialization (clear)  

If you didnôt use the clear function on the export page, go to óAnalysisô and click the óClearô 

button to reinitialize the set of selected images and the examination. 

Advanced settings  

If you want to disable the measurement function, go to óSettingsô > óAdvancedô and click on the 

button. 

Software and licence update  

The software checks periodically for new app updates. To ensure immediate availability of new 

updates, enable background updates for FETOLY in Google Play/App Store settings. When 

an update is available, the software will display a blocking page at launch, requiring the user 

to update and restart the app in order to continue using it. After accepting the update, Google 

Play/App store handles the update installation and app restart. An internet connection is 

required to check for updates and to renew automatically the licence. If the device is not 

connected to the internet for a period of 30 days, the software will be blocked. 

Your licence is verified and renewed automatically when an internet connection is activated 

until the licence contract is expired. The licence expiration date is displayed in the licence 
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settings page. When the licence contract is expired, if no renewal of the contract is done, the 

software will ask to enter a new registration code and block functionalities. 

Software uninstallation  

Uninstall the application as any app on your tablet as illustrated below: 
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14. Maintenance, handling and disposal 

 

¶ The instructions must be read before use. 

¶ Please launch updates when asked by the software at launch. 

¶ Please notice that, for the United States of America market, a Predetermined Change 
Control Plan (PCCP) has been included. This PCCP is implemented for the Machine 
Learning model incorporated in the FETOLY device that could modify the deviceôs 
performance, inputs, or use. It is therefore strongly recommended to be regularly 
connected to the internet to allow automatic update installation. 

¶ Please enter the registration code when asked by the software at launch. 

¶ To decommission and dispose of the software, please uninstall the application through 
the Android system as any application on your tablet, in the app's parameters, as 
illustrated above in the ósoftware uninstallationô paragraph. This uninstallation will 
remove any data linked to the use of FETOLY, including licence, on your tablet. 

 
 
 
 

 

Symbols used on labelling (about page):  

 
Manufacturer (filled factory symbol) 

 CE marked device 

 

Unique Device Identifier 

01: UDI-DI 

11: Manufacturing date 

8012: Software version 

 
Consult Instruction for Use 

 

Federal law restricts this device to sale on or by the 
order of a physician 

 
Medical Device 

 

Manufacturing date (empty factory symbol) 

 
Swiss representative name and address 
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Instructions d'utilisation  (Français)  

1. Identification du dispositif 

FETOLY 

Logiciel d'aide ¨ l'examen ®chographique fîtal. 

Version du logiciel liée à cette notice : V202 6.02.25 

2. Mise à jour 

FETOLY a été mis à jour comme suit : 

- FETOLY est désormais compatible avec iOS 
- Les mesures suivantes ont été ajoutées selon la Modification#4 du PCCP: PLAS, 

CSP ratio, VP-ratio 
- Les vues Transventriculaire et Transthalamique ont été fusionnées en la vue Axiale. 
- La notice a ®t® mise ¨ jour pour clarifier la fonctionnalit® dôaffichage des points cl®s et 

pour ajouter un avertissement expliquant que le logiciel ne peut pas être utilisé si 
lô®chographie est r®alis®e avec une sonde transvaginale.  

- Les performances de d®tection du mod¯le dôIA ont ®t® am®lior®es selon la modifica-
tion #1 du PCCP. 

- Il est d®sormais possible dôactiver TLS en mode DICOM pour lôexport.  

Les tests de v®rification ont ®t® compl¯tement rejou®s pour v®rifier quôil nôy a pas dôimpact 
sur les fonctionnalités du dispositif. La méthodologie suivie est la même que pour la version 
initiale du produit. 

3. Identification du fabricant 

FETOLY est fabriqué par :  

DIAGNOLY 

2 Place de Francfort, 69003 LYON, France 

Tel.: +33(0)6.58.49.07.84 

Réclamations produit : support@diagnoly.com  

Veuillez signaler tout incident grave à Diagnoly via l'adresse e-mail ci-dessus, ainsi qu'à 

l'autorité compétente de votre pays. 

 

 

4. Description et présentation du dispositif 

 

Fetoly  est un logiciel conçu pour aider les échographistes, obstétriciens, radiologues, 
spécialistes en médecine materno-fîtale et cardiologues p®diatriques (d®sign®s comme 
professionnels de sant®, côest-à-dire PS) à réaliser en temps réel des examens 
échographiques du cerveau et du cîur fîtaux. Fetoly  peut être utilisé par les PS lors des 

mailto:support@diagnoly.com
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examens ®chographiques fîtaux au cours du deuxi¯me et du troisi¯me trimestre de 
grossesse (fenêtre d'âge gestationnel : de 17 à 40 semaines). 
 
Le logiciel est destin® ¨ assister les PS dans lô®valuation de la compl®tude de lôexamen 
®chographique du cerveau et du cîur fîtaux, conform®ment aux recommandations 
nationales et internationales. Fetoly  est également destiné à être utilisé pour effectuer des 
mesures biom®triques du cerveau et du cîur fîtaux, conform®ment aux recommandations 
nationales et internationales. 
 
Pour utiliser Fetoly , le logiciel doit être installé sur un dispositif matériel connecté à un appareil 
dô®chographie via une connexion HDMI. Le logiciel re­oit en temps r®el les images 
®chographiques captur®es par lôappareil dô®chographie connect®. Lôalgorithme 
dôapprentissage profond figé du logiciel, entraîné par apprentissage supervisé, analyse les 
images de ce flux ®chographique pour d®tecter les vues du cerveau et du cîur, les crit¯res 
de qualité au sein de ces vues, et pour réaliser des mesures biométriques du cerveau et du 
cîur. 
 
Le logiciel fournit les informations suivantes accessibles ¨ lôutilisateur : 

1. £valuation de la compl®tude de lôexamen : le logiciel affiche en temps réel les vues 
cérébrales et cardiaques ainsi que les critères de qualité qui sont vérifiés par le logiciel 
pendant lôexamen. Les vues et crit¯res de qualit® v®rifi®s sont accessibles aux 
cliniciens ¨ tout moment de lôexamen échographique, en temps réel. 

2. Mesures biométriques quantitatives  : le logiciel affiche en temps réel les mesures 
c®r®brales et cardiaques d®tect®es et effectu®es par le logiciel pendant lôexamen, ainsi 
que lôindication si ces mesures sont dans les valeurs de r®f®rence ou en dehors de 
celles-ci, selon les normes de lô®tat de lôart. Les mesures v®rifi®es du cerveau et du 
cîur sont accessibles aux cliniciens ¨ tout moment de lôexamen ®chographique, en 
arrière-plan. 

3. Illustration de lôexamen : le logiciel sélectionne un sous-ensemble dôimages qui 
illustre : 

o les vues et critères de qualité vérifiés. Ces images peuvent être revues par les 
cliniciens afin de confirmer la présence des vues et critères. De manière 
optionnelle, les cliniciens peuvent afficher la localisation des critères de qualité 
détectés sur les images sélectionnées ; 

o chaque mesure. Pour chaque mesure, le logiciel affiche une image avec les 
points clés de mesure tracés (en jaune) ainsi que la valeur mesurée (en bas de 
lôimage). La plage de r®f®rence normale pour cette mesure est ®galement 
rappel®e ¨ lôutilisateur. Lôutilisateur peut éditer les points clés et le logiciel met 
à jour la mesure en fonction. 

4. Rapport dôexamen : le logiciel permet ¨ lôutilisateur dôexporter un rapport dôexamen 
contenant : 

o un r®sum® des mesures et de la compl®tude de lôexamen ; 
o des illustrations (images. 

 

Definition dôun examen complet  

 

Pour le cîur fîtal 

Vue cardiaque   Critères qualité dans les vues   

(A1) Sp Spine (rachis)  

(A2) lRb Left rib (côte gauche)  

(A3) rRb Right rib (côte droite)  
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(A) ABD  

Abdomen view (Vue 

abdominale)  

(n = 8) 

(A4) Ao Descending aorta (aorte descendante)  

(A5) VC Inferior vena cava (veine cave inféreure)  

(A6) St Stomach (estomac)  

(A7) Uv Umbilical vein (veine ombilicale)  

(A8) aA Anterior abdomen (abdomen antérieur ) 

 

 

(B) 4CH 

Four chamber view (Vue des 

quatre cavités)  

(n = 19) 

(B1) Sp Spine (rachis)  

(B2) lRb Left rib (côte gauche)  

(B3) rRb Right rib (côte droite)  

(B4) Ao Descending aorta (aorte descendante)  

(B5) lPV Left pulmonary vein (veine pulmonaire gauche)  

(B6) rPV Right pulmonary vein (veine pulmonaire droite)  

(B7) LA Left atrium (oreillette gauche)  

(B8) RA Right atrium (oreillette droite)  

(B9) FOF Foramen Ovale flap (Valve de Vieussens)  

(B10) FO Open Foramen Ovale (foramen ovale ouvert)  

(B11) MV Mitral valve (valve mitrale)  

(B12) TV Tricuspid valve (valve tricuspide)  

(B13) bCr 

Connection between crux and atrial septum (vestibular septum) 

Connexion entre la croix du coeur et le septum interauriculaire 

(septum vestibulaire intact)  

(B14) Cr 

Atrioventricular valve offset in crux 

Décalage des valves auriculo -ventriculaires au niveau de la croix du 

cîur 

(B15) tCr 
Connection between interventricular septum and crux (continuité du 

septum interventriculaire membraneux)  

(B16) IVS 
Interventricular septum (continuité du septum interventriculaire 

musculaire ) 

(B17) LV Left ventricle (ventricule gauche)  

(B18) RV Right ventricle (ventricule droit)  

(B19) Str Sternum (Sternum)  

  

(C1) LA Left atrium (oreillette gauche)  

(C2) aAo Proximal ascending aorta (aorte ascendante proximale)  

(C3) SV Semilunar valves (valves semi -lunaires)  

(C4) LV Left ventricle (ventricule gauche)  

(C5) IVS 
Interventricular septum (septum interventriculaire ï continuité septo 

aortique)  
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(C) LVOT 

Left Ventricular Outflow Tract 

view  

(Vue de la voie dô®jection 

gauche)  

(n = 6) 

(C6) RV Right ventricle (ventricule droit)  

  

(D) RVOT 

Right Ventricular Outflow Tract 

view  

(Vue de la voie dô®jection droite) 

 

(n = 10) 

(D1) dAo Descending aorta (aorte descendante)  

(D2) Tr Trachea / bronchi (trachée/bronches)  

(D3) lPA Left pulmonary artery (artère pulmonaire gauche)  

(D4) Du Ductus arteriosus (canal artériel)  

(D5) rPA Right pulmonary artery (artère pulmonaire droite)  

(D6) Or Origin of pulmonary arteries (origine des artères pulmonaires)  

(D7) S 

Septum between pulmonary artery trunk and ascending aorta 

(Continuit® du septum entre le tronc pulmonaire et lôaorte 

ascendante)  

(D8) aAo Ascending aorta (aorte ascendante)  

(D9) SVC Superior vena cava (veine cave supérieure)  

(D10) PA Pulmonary trunk (tronc de lôart¯re pulmonaire) 

  

(E) 3VX 

Three vessels view  

(Vue des trois vaisseaux)  

(n = 9) 

(E1) Sp Spine (rachis)  

(E2) Tr Trachea (trachée)  

(E3) ES 

Side space on the left of ductus / pulmonary artery 

(Espace lat®ral ¨ gauche du canal art®riel / de lôorigine de l'art¯re 

pulmonaire)  

(E4) DuA 
Ductal arch connected to the descending aorta 

(Crosse du canal artériel relié à l'aorte descendante)  

(E5) Du 
Ductal arch not connected to the descending aorta 

(Crosse du canal artériel non relié à l'aorte descendante)  

(E6) aAo Ascending aorta (aorte ascendante)  

(E7) aAr Aortic arch (arc aortique)   

(E8) SVC Superior vena cava (veine cave supérieure)  

(E9) Th Thymus and Sternum (Thymus et Sternum)  

¢ŀōƭŜŀǳ мΦ [ƛǎǘŜ ŘŜǎ рн ŎǊƛǘŝǊŜǎ ǉǳŀƭƛǘŞ ŘŞŦƛƴƛǎǎŀƴǘ ƭŀ ǉǳŀƭƛǘŞ ŘŜǎ р ǾǳŜǎ ǊŜŎƻƳƳŀƴŘŞŜǎ ǇŀǊ ƭΩL{¦hD όLƴǘŜǊƴŀǘƛƻƴŀƭ 
{ƻŎƛŜǘȅ ƻŦ ¦ƭǘǊŀǎƻǳƴŘ ƛƴ hōǎǘŜǘǊƛŎǎ ŀƴŘ DȅƴŜŎƻƭƻƎȅύ ǇƻǳǊ ƭΩŜȄŀƳŜƴ Řǳ ŎǆǳǊ ŦƻŜǘŀƭ ƭƻǊǎ ŘŜǎ нŜ Ŝǘ оŜ ǘǊƛƳŜǎǘǊŜǎ 
de grossesse. Les abréviations du tableau correspondent aux abréviations utilisées dans le logiciel. 

For the fetal brain 
Tableau 3: Liste des 34 critères de qualité définissant la qualité des 3 vues recommandées par la 
Soci®t® Internationale dô£chographie en Gyn®cologie et Obst®trique (ISUOG) pour le d®pistage du 
cerveau fîtal aux 2♇ et 3♇ trimestres de la grossesse. 

Brain views   Quality criteria within the views   

(F1) aFx  Anterior Falx  (Faux antérieure du cerveau)  

(F2) CSP  Cavum Septum Pellucidum (Cavum Septum Pellucidum)  

(F3) For  Fornix (Fornix)  
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(F) TV  

Axial view  

Vue axiale  

(n = 15)  

(F4) dAV Distal Anterior Ventricle (Ventricule antérieur distal)  

(F5) pAV Proximal Anterior Ventricle (Ventricule antérieur proximal)  

(F6) AC Ambient Cisterna (Citerne ambiante)  

(F7) Atr  Atrium (Atrium)  

(F8) CP  Choroid Plexus (Plexus choroïde)  

(F9) POS  Parieto Occipital Sulcus (Sillon pariéto -occipital)  

(F10) pFx  Posterior Falx (Faux postérieure du cerveau)  

(F11) dCS  Distal Coronal suture (Suture coronale distale)  

(F12) pCS  Proximal Coronal suture (Suture coronale proximale)  

(F13) SF  Sylvian Fissure (Vallée Sylvienne)  

(F14) Sk Skull (Crâne)  

(F15) Sep Thalami Separation (Séparation des thalami)  

(F16) 3V 3rd Ventricle (3e Ventricule)  

(F17) dTh Distal Thalamus (Thalamus Distal)  

(F18) pTh Proximal Thalamus (Thalamus Proximal)  

  

(G) TC  

Transcerebellar view   

Vue transcérébelleuse  

(n = 8)  

(G1) dTh Distal Thalamus (Thalamus Distal)  

(G2) pTh Proximal Thalamus (Thalamus Proximal)  

(G3) 4V 4th Ventricle (4e Ventricule)  

(G4) Ver Vermis (Vermis)  

(G5) dCH  Distal Cerebellar Hemisphere (Hémisphère Cérébelleux 

Distal)  

(G6) pCH  Proximal Cerebellar Hemisphere (Hémisphère Cérébelleux 

Proximal)  

(G7) CB Cerebellar Border (Bord du cervelet)  

(G8) CM  Cisterna Magma (Grande citerne)  

  

(I) SAG  

Sagittal/profile view   

Vue sagittale  

(n = 8)  

(I1) NB  Nose Bone (Os Nasal)  

(I2) uVer  Upper Part of Vermis (Partie Supérieure du Vermis)  

(I3) lVer  Lower Part of Vermis (Partie Inférieure du Vermis)  

(I4) Fas  Fastigium (Fastigium)  

(I5) rgCC  Rostrum & Genu Corpus Callosum (Rostrum & Genu du 

Corps Calleux)  

(I6) bCC  Body Corpus Callosum (Corps du Corps Calleux)  

(I7) sCC  Splenium Corpus Callosum (Splenium du Corps Calleux)  

(I8) CSP  Cavum Septum Pellicidum (Cavum Septum Pellucidum)  

 

Mesures biométriques et intervalles de référence 

FETOLY fournit trois types de mesures biométriques automatisées : 

¶ Mesure dôangle affich®e en degr®s (Á) ; 
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¶ Mesure de rapport (une distance normalisée par une autre distance, représentée soit 

sous forme de rapport, soit en pourcentage) ; 

¶ Nombre de repères anatomiques détectés. 

 

Liste des mesures et de leurs intervalles de référence : 

Le tableau ci-dessous détaille les mesures biométriques fournies par FETOLY ainsi que leurs 

intervalles de référence normaux, basés sur la littérature scientifique établie. 

 

 

 

Paramètre Information accessible dans FETOLY (description et sources)  

(M1) Axe 

cardiaque 

Quest -ce que lôaxe cardiaque (CAx) ?  

  

(source: https://radiopaedia.org/articles/four-chamber-cardiac-view-fetal)  

Lôaxe cardiaque (ou angle cardiaque) fait r®f®rence ¨ lôorientation du cîur par 

rapport à la ligne médiane du thorax, mesurée dans la vue des quatre cavités. Il est 

d®termin® par lôangle entre une ligne suivant le septum interventriculaire et une 

ligne antéropostérieure qui divise le thorax en deux. 

Lôimage doit inclure le rachis, le sternum et les quatre cavit®s cardiaques. Les c¹tes 

gauche et droite doivent être présentes et visibles comme des côtes simples. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que lôexamen de d®pistage 

cardiaque doit inclure la vue des quatre cavités, et que son évaluation doit 

comporter la mesure de lôaxe cardiaque : 

ç Le cîur fîtal normal est situ® principalement ¨ gauche, avec lôapex cardiaque 

pointant vers la gauche selon un angle de 45° ± 20° par rapport ¨ lôaxe 

antéropostérieur du thorax » (Carvalho2023). 

Elles citent Comstock1987, qui fournit les intervalles de r®f®rence pour lôaxe 

cardiaque. 

Les recommandations de lôASE recommandent ®galement lô®valuation de lôaxe 

cardiaque : 

ç Lôaxe cardiaque est un ®l®ment recommand® de lôimagerie ®chocardiographique 

fîtale en 2D [é] normal : 35ï65° » (Moon-Grady2023). 

Intervalles de référence disponibles :  

¶ Comstock (1987):  (Moyenne ± 2 DS)  

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://pubmed.ncbi.nlm.nih.gov/3299186/
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
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o 17-40AG: [25° - 65°]. 

¶ ASE (2023):  

o 17-40AG: [35° - 65°]  

(M2) Ratio 

cardiothoraci

que 

Quôest-ce que le ratio cardiothoracique ?   

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

Le rapport cardiothoracique fîtal (CTR) est le rapport entre la circonférence 

transversale de la surface ®picardique du cîur et la circonf®rence transversale 

du thorax, mesuré dans la vue des quatre cavités pendant la diastole. 

Lôimage doit inclure le rachis, le sternum et les quatre cavit®s cardiaques. Les 

côtes gauche et droite doivent être présentes et visibles comme des côtes 

simples. 

Que recommandent les lignes directrices ?  

Les recommandations de lôASE indiquent que le rapport cardiothoracique est un 

composant obligatoire de lô®chocardiographie fîtale : 

ç Mesures biom®triques standard ¨ partir dôune image axiale au niveau de la vue 

des quatre cavités. Le rapport cardiothoracique est calculé à partir de la mesure 

de la circonférence intérieure (ou de la surface) de la poitrine et de la surface 

épicardique du cîur è (Moon-Grady2023). 

Les recommandations de lôAIUM indiquent aussi que le rapport cardiothoracique 

est une biométrie cardiaque requise (AIUM2019). LôISUOG recommande 

également cette mesure : 

« Les éléments clés de la vue normale des quatre cavités au milieu du deuxième 

trimestre incluent une surface cardiaque ne dépassant pas un tiers de la surface 

thoracique » (Carvalho2013). 

Le manuel dôAbuhamad (2009) recommande aussi dô®valuer les dimensions 

cardiaques : 

ç Les dimensions cardiaques fîtales peuvent °tre facilement ®valu®es en 

mesurant le rapport de la circonférence ou de la surface cardiaque à la 

circonférence ou surface thoracique obtenues au niveau de la vue des quatre 

cavités » (Abuhamad, 2009). 

Les recommandations de lôAHA  (Donofrio2014) et le manuel dôAbuhamad citent 

tous deux (Paladini, 1990) pour les intervalles de référence. 

Intervalles de référence disponibles :  

¶ Paladini (1990)  : (2,5e et 97e percentiles pour la circonférence) 

o 17 SA : [0,40 - 0,52] 

https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://onlinelibrary.wiley.com/doi/10.1002/jum.15188
https://www.isuog.org/static/6387440e-8cf8-4710-9667067f2e781250/ISUOG-Practice-Guidelines-sonographic-screening-fetal-heart.pdf
https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
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o 18 SA : [0,40 - 0,52] 

o 19 SA : [0,42 - 0,51] 

o é 

o 40 SA : [0,46 - 0,56] 

¶ Garcia -Otero (2020)  : (5e et 95e percentiles pour la surface) 

o 18 SA : [0,16 - 0,25] 

o 19 SA : [0,16 - 0,26] 

o é 

o 40 SA : [0,21 - 0,35] 

¶ ASE (Moon -Grady, 2023)  : (intervalle défini par les recommandations 

pour un score fîtal optimal bas® sur la surface) 

o 17-40 SA : [0,20 - 0,35] 

(M3) Ratio de 

la largeur 

ventriculaire 

Quôest ce que le ratio de la largeur ventriculaire ?  

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

Le rapport ventriculaire droit -gauche (TV/MV)  correspond au rapport entre le 

diamètre annulaire de la valve tricuspide (TV) et celui de la valve mitrale (MV), 

utilis® pour ®valuer la morphologie cardiaque chez le fîtus. Il est d®termin® en 

comparant les diamètres de la TV et de la MV à leurs points les plus larges 

pendant la diastole. 

Lôimage doit inclure le rachis et le sternum. Les c¹tes gauche et droite doivent 

être présentes et visibles comme des côtes simples. La vue des quatre cavités 

doit être visible et bien contrastée. 

Note :  Il existe deux conventions pour mesurer le diamètre ventriculaire 

(Schneider2005) : la mesure au niveau des valves ou la dimension en fin de 

diastole. Pour cette mesure, côest la premi¯re qui est utilis®e. 

Que recommandent les lignes directrices ?  

Les recommandations de lôAIUM indiquent que la comparaison des anneaux des 

valves tricuspide et mitrale en diastole est une biométrie cardiaque obligatoire : 

« Les anneaux des valves tricuspide et mitrale en diastole ([...] comparaison des 

valves gauche et droite) constituent une biométrie cardiaque requise » 

(AIUM2019). 

Ils citent (DeVore2017), (Lee2009) et (Schneider2005) pour les intervalles de 

référence. 

Les recommandations de lôISUOG indiquent ®galement quôune asym®trie droite-

gauche justifie un examen complémentaire : 

https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.2597
https://onlinelibrary.wiley.com/doi/10.1002/jum.15188
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5166
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.7483
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.2597
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ç Les deux ventricules doivent appara´tre de taille similaire. Bien quôune l®g¯re 

disproportion ventriculaire puisse être une variante normale au troisième 

trimestre, une asymétrie droite-gauche au milieu de la grossesse nécessite un 

examen approfondi » (Carvalho2023). 

Ils citent (Kirk, 1999) pour les intervalles de référence. 

Les recommandations de lôASE indiquent que lô®valuation de la relation des tailles 

ventriculaires est une ®tape obligatoire de lô®chocardiogramme fîtal : 

ç Lôanneau des valves atrioventriculaires en d®but de diastole est requis dans le 

cadre dôune ®chocardiographie compl¯te è (Moon-Grady2023). 

Le manuel dôAbuhamad (2012) souligne ®galement la pertinence du rapport 

largeur ventriculaire droite/gauche, ®valu® ¨ 1,19 chez les fîtus normaux. 

Intervalles de référence disponibles :  

¶ Gabbay -Benziv ( Gabbay-Benziv2015): (2,5e et 97e percentiles) 

o 17 SA : [0,87 - 1,22] 

o 18 SA : [0,86 - 1,22] 

o 19 SA : [0,86 - 1,22] 

o é 

o 38 SA : [0,87 - 1,30] 

¶ Garcia -Otero (2020)  : (5e et 95e percentiles) 

o 18 SA : [0,82 - 1,21] 

o 19 SA : [0,82 - 1,22] 

o é 

o 40 SA : [0,86 - 1,27] 

(M4) Ratio 

des gros 

vaisseaux 

Quôest ce que le ratio des gros vaisseaux ?  

  

(source: https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext)  

Le rapport de taille des gros vaisseaux (Ao/Du)  correspond au rapport entre les 

diam¯tres de lôisthme aortique (Ao) et du canal art®riel (Du) sur la vue des trois 

vaisseaux. Il est d®termin® en mesurant les diam¯tres du canal art®riel et de lôarc 

aortique à leur base. Notez que le rapport diamètre de lôart¯re pulmonaire 

m®diastinale (AP) sur lôaorte ascendante (Ao) est ®galement utilis® dans la 

littérature (Slodki, 2009). 

Lôimage doit inclure le rachis et le sternum, avec des c¹tes gauches et droites 

visibles et distinctes. Le canal art®riel et lôaorte ascendante doivent °tre clairement 

visibles, montrant leur connexion. 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
https://onlinelibrary.wiley.com/doi/10.7863/ultra.14.10022
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
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Que recommandent les lignes directrices ?  

Les recommandations am®ricaines et internationales, y compris celles de lôASE, 

ISUOG, AIUM, et AHA, indiquent que lô®valuation de la relation de taille entre les 

gros vaisseaux est une évaluation obligatoire (Donofrio2014). 

« Il est important de vérifier la normalité des deux gros vaisseaux, y compris leur 

taille [...] relative lôun ¨ lôautre è (Carvalho2023). 

Le manuel dôAbuhamad (2012) souligne ®galement la pertinence de la 

comparaison entre les diam¯tres de lôarc aortique et de lôart¯re pulmonaire 

principale, en particulier dans la r®gion de lôisthme. Ils citent lô®tude de Pasquini 

(Pasquini2007) pour les intervalles de référence. 

Intervalles de référence disponibles :  

¶ Pasquini ( Pasquini2007) : 

o Constante : [0,86 - 1,12] (moyenne ± écart-type) 

o Constante : [0,74 - 1,23] (2,5e et 97,5e percentiles) (Buyens, 2012) 

(M5) Nombre 

de vaisseaux 

Quôest-ce que le nombre de vaisseaux ?   

La vue fîtale des trois vaisseaux (3VV) est un plan axial utilisé en imagerie 

pr®natale pour ®valuer les gros vaisseaux du cîur. Cette vue montre 

g®n®ralement trois vaisseaux, normalement lôart¯re pulmonaire, lôaorte et la veine 

cave supérieure. Le comptage des vaisseaux se concentre uniquement sur les 

structures an®chog¯nes rondes ou allong®es, en excluant la trach®e et lôaorte 

descendante. 

Lôimage doit mettre en ®vidence les vaisseaux, avec un contraste clair et une 

distinction nette des structures. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que lô®valuation de la vue des trois 

vaisseaux doit « inclure une évaluation du nombre de vaisseaux. De gauche à 

droite, les vaisseaux sont lôart¯re pulmonaire, lôaorte et la veine cave sup®rieure 

droite » (Carvalho2023). 

Les recommandations de lôASE insistent également sur le fait que toute anomalie 

dans le nombre de vaisseaux doit être notée (Moon-Grady2023). En tant que 

standard international, le nombre attendu de vaisseaux est de trois. 

(M6) Ratio 

thymique-

thoracique 

Quôest-ce que le ratio thymique -thoracique?   

  

(source: Abuhamad, A. Z., & Chaoui, R. (2022). A practical guide to fetal echocardiography: Normal 

and abnormal hearts (4th ed.). Wolters Kluwer)  

https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.4021
https://obgyn.onlinelibrary.wiley.com/doi/full/10.1002/uog.4021
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://www.onlinejase.com/article/S0894-7317(23)00206-7/fulltext
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Le ratio thymique -thoracique  correspond au rapport entre le diamètre thymique 

antéropostérieur et le diamètre médiastinal intrathoracique, mesurés sur la vue 

des trois vaisseaux et de la trachée. 

Lôimage doit afficher le rachis, le sternum et lôaorte ascendante, avec les c¹tes 

gauche et droite visibles en tant que structures distinctes. Le thymus doit être 

clairement visible et identifiable. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que lôç [®valuation de la vue des trois 

vaisseaux] inclut une appr®ciation de lôalignement des vaisseaux è 

(Carvalho2023) et que cela « peut améliorer la détection des anomalies des voies 

de sortie [...] ». Ils citent (Chaoui2011) pour lô®valuation du rapport thymique-

thoracique dans la détection des anomalies des voies de sortie. 

Le manuel dôAbuhamad (2022) souligne ®galement lôimportance dô®valuer ce 

paramètre. 

Intervalles de référence disponibles :  

¶ Chaoui (2011)  : 

o Constant tout au long de la grossesse : [0,36 - 0,53] (moyenne ± 2 

écarts-types) 

(M7) Position 

cardiothoraci

que 

Quôest-ce que la position cardiothoracique ?   

  

(image inspired by https://obgynkey.com/cardiac-chambers-the-four-chamber-and-short-axis-views/)  

La position cardiothoracique  est déterminée en prolongeant la ligne du septum 

interventriculaire vers lôarri¯re, divisant les oreillettes jusquô¨ un point ¨ la base du 

cîur (Smith, 1995). Cela se r®alise sur la vue des quatre cavit®s en calculant le 

rapport entre la surface située à gauche et la surface cardiaque totale. Ce 

proc®d® consiste ¨ dessiner une ellipse sur le cîur et ¨ la diviser par une ligne 

antéropostérieure qui coupe en deux le thorax (la ligne médiane de la poitrine). 

Les surfaces gauche (1) et droite (2) représentent respectivement les parties du 

cîur situ®es ¨ gauche et ¨ droite de la ligne m®diane anatomique. La position est 

exprimée par le rapport entre la surface gauche et la surface cardiaque totale. 

Que recommandent les lignes directrices ?  

La position du cîur fîtal dans la cage thoracique est un param¯tre important 

dans lô®valuation fîtale. Toute d®viation par rapport ¨ la position normale justifie 

une investigation approfondie de possibles pathologies intrathoraciques, 

intracardiaques ou extracardiaques intrathoraciques (Abdullah, 2000). 

Les lignes directrices am®ricaines et internationales, y compris celles de lôISUOG 

(2008), ASE (2004), AIUM (2013), AHA (2014), recommandent une mesure 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.8952
https://obgynkey.com/cardiac-chambers-the-four-chamber-and-short-axis-views/
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attentive de la position du cîur fîtal dans le thorax lors de la vue des quatre 

cavités pendant les échographies obstétricales standard (Donofrio2014). 

Selon ces recommandations, le cîur fîtal normal est principalement situ® sur le 

c¹t® gauche de la cage thoracique, avec au moins 50 % (rapport Ó 0,5) de sa 

surface dans lôespace thoracique gauche (ç le cîur est principalement du c¹t® 

gauche ») (Carvalho2013) (ç une attention particuli¯re doit °tre port®e ¨ lôaxe et ¨ 

la position cardiaque. La majorit® du cîur [doit °tre] dans la cage thoracique 

gauche ») (Carvalho2023). 

Les ®tudes confirment ces recommandations, Chiappa (2009) et dôautres (Smith, 

1995 ; Sever, 2021) affirmant que ç les deux tiers du cîur [doivent °tre] du c¹t® 

gauche de la cage thoracique ». 

Bien que plusieurs recommandations définissent une position cardiothoracique 

normale autour de 0,66 (rapport å 2/3) et qui ne devrait pas descendre en 

dessous de 0,5, la littérature ne définit pas clairement la limite supérieure de la 

normale. Les utilisateurs peuvent soit visualiser uniquement la valeur mesurée 

sans intervalle de référence, soit définir leur propre intervalle de référence. 

(M8) Indice 

céphalique 

Quôest-ce que lôindice c®phalique ?  

  

(source: https://obimages.net/take-a-tour/normal-fetal-ultrasound-biometry/)  

Lôindice c®phalique est le rapport du diamètre bipariétal (BPD) au diamètre 

occipitofrontal (OFD), multipli® par 100. Lôindice c®phalique donne une id®e de la 

forme de la t°te fîtale. La mesure de lôOFD, de lôavant vers lôarri¯re, se fait en 

plaçant le curseur du bord externe au bord externe des os crâniens. Un indice 

c®phalique tr¯s diminu® sugg¯re une dolichoc®phalie, tandis quôun indice tr¯s 

augmenté peut suggérer une brachycéphalie. Lorsque ce paramètre est anormal, 

dôautres mesures, comme le p®rim¯tre crânien (HC), le périmètre abdominal ou la 

longueur du f®mur, doivent °tre utilis®es pour estimer lô©ge fîtal (Timor-Tritsch, 

2012). 

Lôimage doit afficher une vue axiale sym®trique du cerveau, capturant le plan 

transthalamique avec les deux hémisphères visibles et nets. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que ç lôindice c®phalique est le 

rapport entre la largeur maximale de la tête (BPD) et sa longueur maximale 

(diamètre occipitofrontal (OFD)) et cette valeur peut être utilisée pour caractériser 

la forme de la t°te fîtale. Une forme anormale de la tête (par exemple 

brachycéphalie ou dolichocéphalie) peut être associée à des syndromes ou 

r®sulter dôoligohydramnios ou de pr®sentation du si¯ge. Cette anomalie peut 

aussi conduire ¨ une estimation inexacte de lô©ge fîtal lorsque le BPD est utilis® ; 

https://www.ahajournals.org/doi/10.1161/01.cir.0000437597.44550.5d
https://www.isuog.org/static/6387440e-8cf8-4710-9667067f2e781250/ISUOG-Practice-Guidelines-sonographic-screening-fetal-heart.pdf
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.26224
https://obimages.net/take-a-tour/normal-fetal-ultrasound-biometry/
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dans ces cas, les mesures du périmètre crânien (HC) sont plus fiables 

(Hadlock1981) » (Salomon2022). 

(M9) Ratio du 

CSP 

Quôest-ce que l e ratio du CSP  ?  

  

(source: Sichitiu et al. (2024). Revisiting the Implications of a Wide or Narrow Fetal Cavum Septi 

Pellucidi. In Journal of Ultrasound in Medicine (Vol. 43, Issue 8, pp. 1461ï1466). Wiley)  

 

Description :  

Le ratio du cavum septum pellucidum (CSP) correspond au rapport entre la 

longueur et la largeur du CSP. Il est déterminé en mesurant la longueur et la largeur 

du CSP, puis en calculant le rapport longueur/largeur. 

Lôimage doit montrer une vue transventriculaire axiale et sym®trique du cerveau, 

avec une visualisation claire du cavum septum pellucidum (CSP) et des structures 

anatomiques de la ligne médiane. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que la forme du CSP a ®t® d®crite 

comme un marqueur relativement fiable de lôag®n®sie partielle du corps calleux, et 

elles citent les études de Karl (2017) et Shen (2015) pour les plages de référence 

(Malinger2020). 

Les recommandations de la World Association of Perinatal Medicine (WAPM) 

indiquent que le CSP doit °tre visualis® et que ç lôabsence de visualisation du CSP 

ou son aspect anormal (Karl2017) est pr®dictif dôanomalies commissurales. 

Toutefois, lôaspect normal du CSP nôexclut pas toutes les anomalies du corps 

calleux » (Robertis2021). 

Ce paramètre est également utilisé dans des techniques de deep learning de pointe 

appliquées aux biométries de routine (Coronado-Gutiérrez2023). 

Intervalles de référence disponibles :  

¶ Karl (2017) :  

Constante tout au long de la gestation : [1,5 ï 3,3] (5e et 95e percentiles) 

(M10) 

Rapport 

entre le 

ventricule 

cérébral 

postérieur et 

le diamètre 

de 

Quôest-ce que le rapport entre le ventricule cérébral postérieur et le diamètre 

de lôh®misph¯re ? 

https://pubmed.ncbi.nlm.nih.gov/6787895/
https://www.isuog.org/static/4e2ed89e-fa8a-42c2-9c0929cd89cb58ff/ISUOG-Practice-Guidelines-routine-mid-trimester-fetal-ultrasound.pdf
https://www.isuog.org/static/c5e79c3a-248e-4bf4-8c195701279b6c05/ISUOG-Practice-Guidelines-CNS-part-1-targeted-neurosonography.pdf
https://ultrasonicahn.com/wp-content/uploads/2021/01/Karl_et-CSP-1.pdf
https://www.degruyter.com/document/doi/10.1515/jpm-2021-0183/html
https://karger.com/fdt/article/50/6/480/861375
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lôh®misph¯re 

(VP ratio) 

 

 

Le rapport ventricule c®r®bral post®rieur / diam¯tre de lôh®misph¯re est un 

paramètre utilisé pour évaluer le développement cérébral, en particulier la taille 

ventriculaire par rapport à la taille globale du cerveau (hémisphère). 

Il correspond au rapport entre : 

¶ Diam¯tre du ventricule c®r®bral post®rieur (= largeur de lôatrium) ï fait 

g®n®ralement r®f®rence ¨ lôatrium du ventricule lat®ral (situ® ¨ la jonction 

des cornes occipitale, temporale et pariétale). 

¶ Diam¯tre de lôh®misph¯re c®r®bral ï le diamètre transverse total de 

lôh®misph¯re c®r®bral correspondant. 

Cette mesure doit être réalisée en vue transventriculaire. 

Que recommandent les lignes directrices ?  

Les recommandations de lôISUOG indiquent que la mesure de la largeur de 

lôatrium fait partie int®grante du d®pistage ®chographique des malformations du 

syst¯me nerveux central, et que la largeur de lôatrium doit °tre mesur®e bord 

interne au bord interne et rester <10 mm tout au long de la grossesse. 

La littérature évaluée par les pairs (Nicolaides1994) souligne le rôle du rapport 

ventricule c®r®bral post®rieur / diam¯tre de lôh®misph¯re dans lôam®lioration de 

lô®valuation c®r®brale pr®natale et de la pr®cision du d®pistage fîtal, car il 

constitue un marqueur relativement fiable de ventriculomégalie. 

Plages de référence disponibles :  

¶ Nicolaides (1994) : (5 ♇ et 95♇ percentiles)  

o 17 SA : [0,29 ï 0,45] 

o 18 SA : [0,27 ï 0,42] 

o 19 SA : [0,26 ï 0,40] 

o é 

o 39 SA : [0,15 ï 0,24] 

(M11) Indice 

de lôEspace 

Post-Atrium 

Quôest-ce que lôIndice de lôEspace Post-Atrium Gauche (PLAS) ? 

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1046/j.1469-0705.1994.04010034.x
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Gauche 

(PLAS) 

 

(Source: Kawazu2014) 

 

Lôindice de lôespace post-atrial gauche (PLAS)  est une mesure 

®chocardiographique fîtale utilis®e pour ®valuer lôespace situ® derri¯re lôoreillette 

gauche. Il se calcule ¨ partir dôune vue des quatre cavit®s du cîur fîtal. 

La mesure consiste à déterminer la distance entre la paroi postérieure de 

lôoreillette gauche et la paroi ant®rieure de lôaorte descendante (LD), puis à la 

diviser par le diam¯tre de lôaorte descendante (DA). Le calcul est réalisé pendant 

la phase de fin de systole  du cycle cardiaque. 

Formule de lôindice PLAS : 

Indice PLAS
Distance Oreillette Gauche ï Aorte Descendante (LD)

Diametre de lôAorte Descendante (DA)
 

 

Recommandations des lignes directrices (justification et importance 

clinique)  

La littérature évaluée par les pairs (Kawazu2019, Anuwutnavin2023, Akkurt2015) 

souligne lôimportance de lôindice PLAS comme mesure simple et reproductible  

pour le d®pistage cardiaque fîtal. Initialement introduit par Kawazu2014, lôindice 

PLAS a été identifié comme un marqueur sensible pour le diagnostic prénatal 

de la connexion veineuse pulmonaire anormale totale (TAPVC) , une pathologie 

o½ les veines pulmonaires ne se connectent pas correctement ¨ lôoreillette gauche. 

Un indice PLAS augmenté constitue un indicateur significatif de TAPVC.  

Plages de référence disponibles :  

¶ Kawazu2014 et Kawazu2019 : constante tout au long de la gestation 

o Valeur seuil optimale  pour suggérer une TAPVC : > 1,27 

o Pour les fîtus normaux : indice PLAS moyen = 0,62 Ñ 0,19 

 

Chaque mesure nécessite un point de vue échographique spécifique, appelé « sous-vue », 

qui doit r®pondre ¨ des conditions dôimage particuli¯res pour garantir une mesure pr®cise. Une 

sous-vue est toujours d®riv®e dôune des vues fîtales standards de d®pistage, mais requiert 

également des conditions additionnelles spécifiques. Par exemple, la mesure du rapport 

ventriculaire droit-gauche sur la vue des quatre cavités exige une visualisation correcte des 

contours ventriculaires, ce qui nôest pas n®cessaire pour lôaxe cardiaque. 

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5409
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.26072
https://www.degruyterbrill.com/document/doi/10.1515/jpm-2015-0147/html
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/uog.13357
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/pd.5409
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Le tableau ci-dessous illustre la correspondance entre les sous-vues et les vues cardiaques 

ou c®r®brales d®crites dans les recommandations de lôISUOG. 

 

View Subview  

Vue des 4 cavités Sous -vue 1 (M1) : Lôimage doit inclure le rachis, le sternum, les 

quatre cavités et le septum interventriculaire. Les côtes gauche 

et droite doivent être présentes et visibles individuellement. 

Sous -vue 2 (M2) : Lôimage doit inclure le rachis, le sternum et 

les quatre cavités. Les côtes gauche et droite doivent être 

présentes et visibles individuellement. 

Sous -vue 3 (M3) : Lôimage doit inclure le rachis et le sternum. 

Les côtes gauche et droite doivent être présentes et visibles 

individuellement. La vue des quatre cavités doit être visible et 

bien contrastée. 

Sous -vue 7 (M7) : Lôimage doit inclure le rachis, le sternum et 

les quatre cavités. 

Sous -vue 11 (M11) :  Le thorax apparaît rond, et non en forme 

de « V » ouvert. Les côtes gauche et droite apparaissent 

comme des structures uniques, et non comme des lignes 

parall¯les ou s®quentielles multiples. Lôatrium et lôaorte, en 

particulier leurs parois postérieures, ainsi que lôespace entre 

eux, sont clairement visibles, sans obstruction par des ombres. 

Vue des trois vaisseaux et 

vue des trois vaisseaux avec 

la trachée. 

Sous -vue 4 (M4) : Lôimage doit inclure le rachis et le sternum, 

avec des côtes gauches et droites visibles et distinctes. Le canal 

art®riel et lôaorte ascendante doivent °tre clairement visibles, 

montrant leur connexion. 

Sous -vue 5 (M5) : Lôimage doit mettre en ®vidence les 

vaisseaux, avec un contraste clair et une distinction nette des 

structures. 

Sous -vue 6 (M6) : Lôimage doit afficher le rachis, le sternum et 

lôaorte ascendante, avec les c¹tes gauche et droite visibles 

individuellement. Le thymus doit être clairement visible et 

identifiable. 

Vue Axiale Sous -vue 8 (M8) : Lôimage doit pr®senter une vue axiale 

symétrique du cerveau, capturant le plan transthalamique avec 

les deux hémisphères visibles et nets. 

Sous -vue 9 (M9) :  Lôimage doit montrer une vue 

transventriculaire axiale et symétrique du cerveau, avec une 

visualisation claire du cavum septum pellucidum (CSP) et des 

structures anatomiques de la ligne médiane. 

Sous -vue 10 (M10) :  Lôimage doit montrer une vue axiale o½ le 

sillon pariéto-occipital (POS) est visible. 
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Fonctionnalité 1 : complétude  

Le logiciel ®value la compl®tude de l'examen ®chographique fîtal. Il v®rifie si toutes les 

informations correspondant directives recommand®es pour l'examen du cîur et du cerveau 

fîtal ont ®t® acquises. Ces informations correspondent ¨ la pr®sence de 5 vues principales 

du cîur fîtal avec les 52 crit¯res qualit® et des 4 vues principales du cerveau fîtal avec les 

43 critères qualité, détaillés dans la section ci-dessus, permettant de garantir la conformité au 

dépistage cardiaque et cérébral. 

La page de complétude (voir la section 12 pour les instructions d'utilisation) se compose de : 

 

¶ Un bouton play/pause , qui lance lôanalyse des images acquises par la machine 
®chographique au d®but de lôexamen.  

¶ Le compteur des vues du cîur/du cerveau vérifiées par le logiciel depuis le début 
de lôexamen. Une vue est consid®r®e comme v®rifi®e quand elle est d®tect®e sur au 
moins une image. 

¶ Le compteur des critères qualité  v®rifi®s par le logiciel depuis le d®but de lôexamen. 
Un critère est vérifié quand il a été détecté sur au moins une image. 

¶ Des boutons individuels  pour chaque critère qualité, qui deviennent verts après 
vérification par le logiciel. 

 

Chaque image analysée par le logiciel met à jour dynamiquement la page de complétude 
comme suit : 

¶ Si un crit¯re qualit® est d®tect® dans lôimage pour la premi¯re fois, le crit¯re est marqu® 
comme vérifié, et sa couleur change du blanc au vert.  

¶ Si un critère qualité est détecté sur une image mais a déjà été vérifié précédemment, 
il nôy a aucun changement, 

¶ Si un crit¯re qualit® nôest pas d®tect® sur une image, il nôy a aucun changement. 
 

Si un critère de qualité est associé à une anomalie, le statut de détection du critère dépend de 
son apparence visuelle : 

¶ Si une anomalie alt¯re lôapparence du crit¯re qualit®, le logiciel peut ne pas d®tecter 
ce critère et le statut restera non vérifié ; 

¶ Si une anomalie nôimpacte pas lôapparence du crit¯re qualit®, le logiciel d®tectera le 
crit¯re et lôindiquera comme v®rifi®, changeant la couleur du blanc au vert . 

 

Pour rappel, comme expliqué dans la section 10, FETOLY ne peut pas être utilisé pour 

réaliser un diagnostic ou un dépistage. Un critère de qualité non vérifié par le logiciel 

n'indique pas nécessairement une pathologie.  

Fonctionnalité 2 : illustration de la complétude 

Cette fonctionnalité a été développée pour améliorer la sécurité de l'évaluation de la 
complétude réalisée par le premier module. Elle permet aux cliniciens de vérifier l'aperçu de 
la compéltude de l'examen, c'est-à-dire les vues et critères de qualité vérifiés par le logiciel via 
la page galerie de l'interface du logiciel. Fonctionnant en continu, elle évalue chaque image 
traitée par le premier module en temps réel, en conservant un ensemble d'images comme 
preuve visuelle des vues du cîur et des crit¯res de qualité vérifiés jusqu'à ce moment-là. 
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FETOLY n'a pas pour objectif de s®lectionner la ç meilleure è ou lôimage de ç haute è qualit® 
diagnostique selon une échelle qualitative donnée. Au contraire, FETOLY vise à sélectionner 
des images illustrant la complétude quantitative de l'examen en termes de vues et de critères 
de qualité vérifiés. Étant donné que ce module repose entièrement sur la performance de 
l'algorithme d'apprentissage profond du premier module, aucune évaluation de performance 
supplémentaire n'est nécessaire. 

Par exemple, si l'utilisateur a des doutes sur l'un des critères de qualité verts, il/elle peut vérifier 
la présence de ce critère en cliquant dessus dans la page galerie. Le logiciel affichera les 
images contenant ce critère. Lorsqu'un critère est sélectionné, le logiciel affiche la boîte de 
délimitation entourant ce critère dans ces images. Cette information de boîte de délimitation 
fait partie de la sortie de Fetoly-CNN. 

Fonctionnalité 3 : Mesures biométriques 

La section du module FETOLY-MEASURE est intitul®e çMesure è sur la page dôanalyse et 
affiche une liste de mesures, chacune organisée en quatre champs : 

¶ Nom de la mesure  : Affiche le nom ou lôabr®viation de la mesure accompagn® dôune 
ic¹ne dôinformation. Cliquer sur cette ic¹ne ouvre des informations d®taill®es sur la 
mesure, y compris sa référence scientifique. 

¶ Valeur mesurée et unités  : La valeur mesurée est affichée avec ses unités corres-
pondantes. Par exemple, un symbole de degré (°) est utilisé pour les mesures angu-
laires, un symbole de pourcentage (%) pour les ratios ; sinon, le champ reste vide, in-
diquant quôil sôagit dôune mesure relative. Si les points clés ont été édités dans la 

page galerie, un symbole apparaît devant la mesure ( ). 

¶ Plage de référence  : Ce champ fournit la plage de référence définie dans la littéra-
ture pour la mesure, avec sa source scientifique. Celle-ci peut être une recommanda-
tion officielle, une publication évaluée par des pairs, un manuel, ou une plage person-
nalis®e d®finie par lôutilisateur. En cliquant sur le bouton ç nouvel onglet è, lôutilisateur 
peut d®finir manuellement la plage de r®f®rence ou mettre ¨ jour la source sôil en 
existe plusieurs. En cliquant sur le bouton ç lien dôinformation è, lôutilisateur accède à 
une fenêtre contextuelle contenant toutes les informations nécessaires concernant le 
critère de mesure donné. 

¶ Âge gestationnel , qui doit °tre renseign® avant de lancer lôanalyse. 

Fonctionnalité 4 : illustration des mesures 

Tout comme lôillustration de complétude , qui sélectionne des images démontrant les vues 

et les critères de qualité, une image est automatiquement sélectionnée pour chaque mesure . 

Les deux ensembles dôimages sont affich®s ensemble sur la page Galerie . Les images 

sélectionnées par la fonction de mesure sont toujours présentées en premier, suivies des 

images s®lectionn®es pour lôillustration de compl®tude. Ces deux ensembles dôimages sont 

faciles à distinguer : les images issues de la fonction de mesure incluent une valeur de 

mesure  et le nom du pa ramètre , tandis que les images de complétude ne comportent 

aucune annotation . 

Si un seul module est accessible ¨ lôutilisateur, lôautre restera d®sactiv® et son r®sum® 

dôimages restera vide. 

Les images de çmesure è et de çcomplétude » sont organisées en fonction de leurs vues 

échographiques correspondantes . Veuillez noter que lôaffiliation des vues des images 

sélectionnées par la fonction de mesure est indépendante  de celle de la fonction de 

complétude. En effet, chaque sous -vue de mesure  correspond par d®finition ¨ lôune des 5 
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vues cardiaques  ou 4 vues cérébrales  échographiques. Ainsi, en connaissant la sous-vue, 

les images sélectionnées par la fonction de mesure peuvent être automatiquement 

catégorisées  dans la vue appropriée  à laquelle cette sous-vue appartient. 

Fonctionnalit® 5 : rapport dôexamen 

Un rapport peut °tre g®n®r® depuis la page dôexportation. Il inclura les r®sultats et les images 

issus de FETOLY et sera envoyé vers un dispositif externe. 

Dispositifs associés 

Pour utiliser le dispositif FETOLY, vous devez disposer des équipements associés suivants : 

¶ Une machine dô®chographie. 

¶ Une tablette  et, en option, un serveur DICOM , un ordinateur avec un serveur FTP  

ou des capacités Bluetooth , comme spécifié dans la section 10 « Interaction avec 

dôautres ®quipements è. 

¶ Une clé UVC  et un câble HDMI  pour connecter la tablette ¨ la machine dô®chographie. 

5. Destination prévue et indications 

FETOLY est con­u pour analyser des s®quences dôimages ®chographiques fîtales ¨ lôaide 

de techniques dôapprentissage automatique afin de : 

¶ d®tecter les vues du cerveau et du cîur ainsi que les crit¯res de qualit® associ®s ¨ 

ces vues ; 

¶ d®tecter les images adapt®es ¨ la mesure des param¯tres biom®triques du cîur et du 

cerveau fîtaux, et fournir des mesures quantitatives de ces param¯tres. 

Le dispositif est destin® ¨ °tre utilis® comme outil dôaide ¨ la lecture simultan®e lors de 

lôacquisition et de lôinterpr®tation des images ®chographiques fîtales. 

FETOLY est indiqu® pour lôexamen de routine du cîur et du cerveau fîtal au cours du 2 et 

du 3  trimestre de la grossesse (âge gestationnel : de 17 à 40 semaines). 

6. Utilisateurs attendus 

Le dispositif doit être utilisé par des professionnels de santé qualifiés et spécialisés en imagerie 

échographique prénatale. 

7. Groupes cibles de patients 

Femmes enceintes pendant les 2e et 3e trimestres de grossesse. 

8. Bénéfices et performances cliniques 
 
Pour ce type de dispositif, un logiciel dispositif médical, qui est un outil d'aide à la lecture 
simultan®e utilis® lors de l'examen ®chographique cardiaque/c®r®bral fîtal de routine, le 
bénéfice clinique suivant a été démontré : 
 
¶ Standardisation de l'examen ®chographique cardiaque/c®r®bral fîtal de routine 

comme l'exigent les lignes directrices internationales reconnues. 
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Les résultats de performance sont détaillés dans les tableaux ci-dessous. Les résultats des 

tests de performance démontrent que FETOLY permet automatiquement : 

¶ de d®tecter les vues ®chographiques du cîur et du cerveau fîtaux avec une 

sensibilit® Ó 85 % (crit¯re dôacceptation) et une sp®cificit® Ó 85 % (crit¯re 

dôacceptation), 

¶ de d®tecter les crit¯res de qualit® dans les vues cardiaques avec une sensibilit® Ó 90 % 

(crit¯re dôacceptation) et une sp®cificit® Ó 90 % (crit¯re dôacceptation), 

¶ de d®tecter les crit¯res de qualit® dans les vues c®r®brales avec une sensibilit® Ó 85 % 

(crit¯re dôacceptation) et une sp®cificit® Ó 85 % (crit¯re dôacceptation), 

¶ de localiser les boîtes englobantes des critères de qualité avec une intersection 

moyenne sur union (IoU) Ó 50 % (crit¯re dôacceptation), 

¶ de détecter les sous-vues ®chographiques du cîur et du cerveau fîtaux avec une 

sensibilit® Ó 70 % (crit¯re dôacceptation) et une sp®cificit® Ó 70 % (crit¯re 

dôacceptation), 

¶ et de r®aliser les mesures du cîur et du cerveau fîtal conform®ment aux limites 

dôaccord (LOA) d®finies pour chaque crit¯re dô®valuation de lô®tude. 

Pour les résultats globaux 
 

Vue foetale  

Sensitivité  Specificité  

N (positif)  
Estimation 

ponctuelle  
Bootstrap CI 

(95%) 
N (négatif)  

Estimation 

ponctuelle  
Bootstrap CI 

(95%) 

Vue abdominale  691 0.989 (0.980,0.996) 4518 1.0 (1.000,1.000) 

Vue 4 cavités  669 0.983 (0.972,0.991) 4540 1.0 (0.999,1.000) 

Vue voie dô®jection 

gauche  553 0.955 (0.935,0.971) 4656 1.0 (0.999,1.000) 

Vue voie dô®jection droite 
513 0.952 (0.932,0.970) 4696 0.998 (0.997,0.999) 

Vue 3 vaisseaux  554 0.961 (0.945,0.977) 4655 1.0 (0.999,1.000) 

Vue Axiale  
570 0.946 (0.927,0.963) 4639 1.0 (1.000,1.000) 

Vue transcérébelleuse  
560 0.965 (0.949,0.979) 4649 1.0 (1.000,1.000) 

Vue sagittale  311 0.885 (0.850,0.918) 4898 1.0 (1.000,1.000) 

Autre vue  788 0.993 (0.987,0.998) 4421 0.963 (0.957,0.969) 

 

Critère qualité  

Sensitivité  Specificité  mIoU  

N 

Estimatio

n 

ponctuell

e 

Bootstrap CI 

(95%) 
N 

Estimatio

n 

ponctuell

e 

Bootstrap CI 

(95%) 

Estimatio

n 

ponctuell

e 

Bootstrap CI 

(95%) 
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Vue abdominale  

Rachis  678 0.99 (0.983,0.998) 4531 0.998 (0.996,0.999) 0.71 (0.70,0.73) 

Côte gauche  632 0.967 (0.953,0.980) 4577 0.993 (0.991,0.995) 0.58 (0.56,0.59) 

Côte droite  627 0.951 (0.934,0.967) 4582 0.994 (0.992,0.996) 0.55 (0.53,0.57) 

Aorte descendante  673 0.972 (0.959,0.984) 4536 0.998 (0.996,0.999) 0.52 (0.51,0.54) 

Veine cave 

inférieure  550 0.939 (0.917,0.958) 4659 0.987 (0.983,0.990) 0.5 (0.49,0.52) 

Estomac  675 0.983 (0.973,0.992) 4534 0.999 (0.998,1.000) 0.74 (0.72,0.75) 

Veine ombilicale  552 0.973 (0.958,0.986) 4657 0.99 (0.988,0.993) 0.64 (0.62,0.65) 

Abdomène 

antérieur  643 0.969 (0.954,0.983) 4566 0.993 (0.990,0.995) 0.5 (0.49,0.52) 

Vue des 4 cavités  

Rachis  595 0.969 (0.955,0.982) 4614 0.998 (0.996,0.999) 0.74 (0.73,0.75) 

Côte gauche  536 0.945 (0.924,0.963) 4673 0.99 (0.987,0.993) 0.64 (0.63,0.66) 

Côte droite  548 0.948 (0.926,0.965) 4661 0.993 (0.991,0.996) 0.68 (0.66,0.69) 

Aorte 

descendante  608 0.968 (0.952,0.981) 4601 0.997 (0.995,0.998) 0.66 (0.65,0.67) 

Veine pulmonaire 

gauche  240 0.925 (0.889,0.958) 4969 0.975 (0.971,0.979) 0.51 (0.48,0.53) 

Veine pulmonaire 

droite  351 0.929 (0.902,0.955) 4858 0.981 (0.978,0.984) 0.53 (0.50,0.55) 

Oreillette gauche  662 0.976 (0.963,0.987) 4547 0.999 (0.998,1.000) 0.74 (0.73,0.75) 

Oreillette droite  668 0.975 (0.963,0.985) 4541 1.0 (0.999,1.000) 0.77 (0.76,0.78) 

Valve de 

Vieussens  185 0.903 (0.860,0.944) 5024 0.995 (0.993,0.997) 0.5 (0.48,0.53) 

Foramen oval 

ouvert  578 0.954 (0.935,0.971) 4631 0.993 (0.991,0.995) 0.59 (0.57,0.60) 

Valve mitrale  343 0.925 (0.896,0.953) 4866 0.991 (0.988,0.994) 0.62 (0.60,0.63) 

Valve tricuspide  424 0.927 (0.903,0.951) 4785 0.994 (0.992,0.996) 0.65 (0.63,0.67) 

Connexion entre 

la croix du coeur 

et le septum 

interauriculaire  503 0.905 (0.878,0.929) 4706 0.988 (0.985,0.991) 0.56 (0.54,0.58) 

Atrioventricular 

valve offset in 

crux  159 0.938 (0.897,0.973) 5050 0.981 (0.978,0.985) 0.54 (0.51,0.58) 

Décalage des 

valves auriculo -

ventriculaires au 

niveau de la croix 

du cîur 271 0.901 (0.864,0.935) 4938 0.991 (0.988,0.993) 0.52 (0.49,0.54) 
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Continuité du 

septum 

ventriculaire 

membraneux  402 0.901 (0.869,0.929) 4807 0.988 (0.985,0.991) 0.61 (0.58,0.63) 

Ventricule gauche  657 0.961 (0.945,0.975) 4552 0.999 (0.998,1.000) 0.76 (0.74,0.77) 

Ventricule droit  655 0.932 (0.911,0.950) 4554 0.999 (0.998,1.000) 0.74 (0.73,0.76) 

Sternum  582 0.925 (0.903,0.945) 4627 0.993 (0.991,0.996) 0.54 (0.52,0.56) 

Vue de la voie dô®jection gauche 

Oreillette gauche  548 0.955 (0.934,0.971) 4661 0.999 (0.998,1.000) 0.65 (0.63,0.67) 

Aorte ascendante 

proximale  554 0.955 (0.935,0.971) 4655 1.0 (1.000,1.000) 0.68 (0.67,0.70) 

Valves semi -

lunaires  245 0.939 (0.907,0.966) 4964 0.991 (0.988,0.993) 0.51 (0.49,0.53) 

Ventricule gauche  552 0.955 (0.935,0.971) 4657 1.0 (0.999,1.000) 0.72 (0.71,0.73) 

Septum 

interventriculaire 

ï continuité septo 

aortique  284 0.937 (0.908,0.962) 4925 0.987 (0.984,0.990) 0.64 (0.61,0.66) 

Ventricule droit  552 0.953 (0.933,0.970) 4657 1.0 (0.999,1.000) 0.71 (0.69,0.73) 

Vue de la voie dô®jection droite 

Aorte 

descendante  481 0.915 (0.890,0.939) 4728 0.998 (0.996,0.999) 0.63 (0.61,0.65) 

Trachée/bronches  287 0.903 (0.869,0.936) 4922 0.982 (0.979,0.986) 0.5 (0.48,0.52) 

Artère pulmonaire 

gauche  221 0.915 (0.875,0.950) 4988 0.991 (0.988,0.994) 0.61 (0.58,0.63) 

Canal artériel  283 0.905 (0.870,0.935) 4926 0.994 (0.991,0.996) 0.62 (0.59,0.64) 

Artère pulmonaire 

droite  500 0.946 (0.926,0.965) 4709 0.998 (0.996,0.999) 0.66 (0.64,0.67) 

Origine des 

artères 

pulmonaires  396 0.94 (0.917,0.961) 4813 0.989 (0.986,0.992) 0.53 (0.50,0.55) 

Continuité du 

septum entre le 

tronc pulmonaire 

et lôaorte 

ascendante  369 0.952 (0.930,0.973) 4840 0.984 (0.980,0.987) 0.62 (0.60,0.64) 

Aorte ascendante  510 0.936 (0.914,0.957) 4699 0.998 (0.997,0.999) 0.66 (0.65,0.68) 

Veine cave 

supérieure  365 0.927 (0.898,0.951) 4844 0.989 (0.986,0.992) 0.56 (0.54,0.59) 

Tronc de lôart¯re 

pulmonaire  510 0.955 (0.935,0.973) 4699 0.998 (0.996,0.999) 0.73 (0.71,0.74) 

Vue des 3 vaisseaux  

Rachis  498 0.932 (0.911,0.953) 4711 0.996 (0.994,0.998) 0.7 (0.68,0.71) 
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Trachée  380 0.916 (0.888,0.942) 4829 0.987 (0.983,0.990) 0.51 (0.49,0.53) 

Espace latéral à 

gauche du canal 

artériel / de 

lôorigine de 

l'artère 

pulmonaire  492 0.933 (0.912,0.954) 4717 0.993 (0.990,0.995) 0.68 (0.67,0.70) 

Crosse du canal 

artériel relié à 

l'aorte 

descendante  281 0.926 (0.893,0.955) 4928 0.995 (0.993,0.997) 0.7 (0.67,0.73) 

Crosse du canal 

artériel non relié à 

l'aorte 

descendante  253 0.941 (0.912,0.968) 4956 0.996 (0.994,0.998) 0.73 (0.71,0.75) 

Aorte ascendante  293 0.919 (0.889,0.949) 4916 0.996 (0.994,0.998) 0.66 (0.63,0.68) 

Arc aortique  258 0.946 (0.917,0.973) 4951 0.996 (0.994,0.998) 0.75 (0.72,0.77) 

Veine cave 

supérieure  537 0.933 (0.912,0.953) 4672 0.998 (0.996,0.999) 0.58 (0.56,0.61) 

Thymus et 

Sternum  363 0.904 (0.872,0.932) 4846 0.992 (0.990,0.995) 0.57 (0.54,0.59) 

Vue Axiale  

Faux antérieure 

du cerveau  341 0.951 (0.928,0.974) 4868 0.998 (0.996,0.999) 0.61 (0.59,0.63) 

Cavum Septum 

Pellucidum   352 0.935 (0.907,0.960) 4857 1.0 (1.000,1.000) 0.54 (0.53,0.56) 

Fornix   116 0.888 (0.828,0.941) 5093 0.999 (0.997,1.000) 0.53 (0.50,0.56) 

Ventricule 

antérieur distal  203 0.951 (0.921,0.978) 5006 0.998 (0.996,0.999) 0.62 (0.60,0.65) 

Ventricule 

antérieur 

proximal  247 0.928 (0.895,0.958) 4962 0.998 (0.996,0.999) 0.61 (0.59,0.63) 

Citerne ambiante  357 0.947 (0.923,0.969) 4852 0.997 (0.995,0.998) 0.74 (0.72,0.75) 

Atrium   554 0.939 (0.919,0.958) 4655 1.0 (1.000,1.000) 0.71 (0.69,0.72) 

Plexus Choroïdes  569 0.941 (0.920,0.958) 4640 1.0 (1.000,1.000) 0.65 (0.64,0.67) 

Sillon pariéto -

occipital  274 0.946 (0.919,0.970) 4935 0.994 (0.991,0.996) 0.55 (0.53,0.57) 

Faux postérieure 

du cerveau  283 0.933 (0.904,0.959) 4926 0.994 (0.991,0.996) 0.53 (0.51,0.55) 

Suture coronale 

distale  215 0.907 (0.867,0.945) 4994 0.998 (0.996,0.999) 0.59 (0.56,0.61) 

Suture coronale 

proximale  343 0.872 (0.837,0.906) 4866 0.997 (0.996,0.999) 0.6 (0.58,0.62) 

Vallée sylvienne  243 0.906 (0.868,0.941) 4966 0.998 (0.997,0.999) 0.75 (0.73,0.77) 
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Crâne 501 0.947 (0.926,0.965) 4708 0.994 (0.992,0.996) 0.96 (0.96,0.96) 

Séparation des 

thalami  475 0.933 (0.909,0.954) 4734 0.995 (0.992,0.997) 0.65 (0.64,0.67) 

3e ventricule  162 0.784 (0.719,0.841) 5047 0.994 (0.992,0.996) 0.58 (0.55,0.61) 

Thalamus distal  464 0.908 (0.882,0.932) 4745 0.995 (0.993,0.997) 0.68 (0.67,0.69) 

Thalamus 

proximal  428 0.895 (0.866,0.925) 4781 0.995 (0.993,0.997) 0.67 (0.66,0.69) 

Vue transcérébelleuse  

Thalamus distal  332 0.946 (0.921,0.970) 4877 0.995 (0.993,0.997) 0.63 (0.62,0.65) 

Thalamus 

proximal  348 0.934 (0.905,0.957) 4861 0.997 (0.995,0.998) 0.61 (0.59,0.62) 

4e ventricule  215 0.917 (0.878,0.950) 4994 0.994 (0.992,0.996) 0.54 (0.51,0.56) 

Vermis  449 0.894 (0.865,0.921) 4760 0.997 (0.995,0.998) 0.58 (0.56,0.60) 

Hémisphère 

cérébelleux distal  553 0.964 (0.949,0.979) 4656 0.999 (0.998,1.000) 0.74 (0.73,0.75) 

Hémisphère 

cérébelleux 

proximal  555 0.964 (0.949,0.979) 4654 0.999 (0.998,1.000) 0.75 (0.74,0.76) 

Bord du cervelet  451 0.923 (0.899,0.946) 4758 0.99 (0.987,0.993) 0.53 (0.51,0.55) 

Grande citerne  526 0.93 (0.909,0.953) 4683 0.998 (0.997,1.000) 0.65 (0.63,0.67) 

Vue Sagittale  

Os nasal  186 0.914 (0.870,0.953) 5023 0.995 (0.993,0.997) 0.64 (0.61,0.67) 

Partie supérieure 

du vermis  178 0.905 (0.860,0.945) 5031 0.999 (0.998,1.000) 0.57 (0.55,0.60) 

Partie inférieure 

du vermis  157 0.918 (0.875,0.958) 5052 1.0 (0.999,1.000) 0.68 (0.65,0.71) 

Fastigium   143 0.917 (0.868,0.958) 5066 0.999 (0.998,1.000) 0.57 (0.53,0.60) 

Rostrum et Genu 

du corps calleux  260 0.893 (0.854,0.928) 4949 0.999 (0.998,1.000) 0.54 (0.51,0.56) 

Corps du corps 

calleux  237 0.903 (0.866,0.937) 4972 0.996 (0.994,0.998) 0.57 (0.55,0.60) 

Splenium du 

corps calleux  167 0.911 (0.862,0.950) 5042 0.995 (0.993,0.997) 0.5 (0.46,0.52) 

Cavum Septum 

Pellicidum   295 0.882 (0.844,0.915) 4914 1.0 (1.000,1.000) 0.72 (0.69,0.74) 

 
 
 
 

Mesure n(positive) Se Se CI n(negative) Sp Sp CI LOA LOA CI 

Ratio thymique-thoracique 331 0.925 (0.894,0.953) 531 0.916 (0.891,0.938) 0.053 (0.048,0.059) 

Ratio cardiothoracique 353 0.967 (0.946,0.984) 531 0.854 (0.825,0.886) 0.057 (0.049,0.068) 
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Ratio des gros vaisseaux 343 0.931 (0.904,0.957) 531 0.97 (0.955,0.984) 0.288 (0.157,0.389) 

Indice céphalique 313 0.956 (0.931,0.976) 531 0.925 (0.901,0.946) 0.028 (0.024,0.032) 

Nombre de vaisseaux 344 0.983 (0.968,0.995) 531 0.948 (0.929,0.965) 0.109 (0.102,0.118) 

Position cardiothoracique 354 0.941 (0.914,0.963) 531 0.855 (0.825,0.884) 0.062 (0.056,0.067) 

Ratio de la largeur ventriculaire 356 0.944 (0.919,0.966) 531 0.912 (0.888,0.936) 0.118 (0.093,0.150) 

Axe cardiaque 355 0.967 (0.947,0.983) 531 0.884 (0.855,0.910) 6.536 (6.014,7.206) 

Ratio du CSP 358 0.872 (0.834,0.903) 531 0.985 (0.974,0.995) 0.834 (0.784,0.879) 

VP-ratio 319 0.953 (0.928,0.974) 531 1.0 (1.000,1.000) 0.065 (0.059,0.070) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 356 0.978 (0.961,0.992) 531 0.936 (0.914,0.957) 0.078 (0.073,0.082) 

 

Measure Pente hǊŘƻƴƴŞŜ Ł ƭΩƻǊƛƎƛƴŜ Pente CI 
hǊŘƻƴƴŞŜ Ł ƭΩƻǊƛƎƛƴŜ 

CI 

Ratio thymique-thoracique 0.919372870091332
5 0.036831145919916715 

(0.867,0.974
) (0.012,0.061) 

Ratio cardiothoracique 
0.876712772545025 0.031190882303024643 

(0.805,0.937
) (0.016,0.049) 

Ratio des gros vaisseaux 
1.020704625736053 -0.02037929987663466 

(0.975,1.070
) (-0.063,0.020) 

Indice céphalique 
0.947817675762887 0.0419878759388707 

(0.908,0.984
) (0.014,0.074) 

Nombre de vaisseaux 
0.959936575052853

5 0.13033826638477716 
(0.874,1.003

) (-0.010,0.400) 

Position cardiothoracique 
0.971424704019466

7 0.01579493110578061 
(0.948,0.989

) (0.006,0.031) 

Ratio de la largeur ventricu-
laire 

1.011126948443373
1 

-
0.0054679878902589504 

(0.992,1.040
) (-0.033,0.016) 

Axe cardiaque 
0.919793652823051

8 3.114077691538199 
(0.888,0.945

) (2.023,4.477) 

Ratio du CSP 
0.680135722266457

5 0.44007609936523384 
(0.638,0.722

) (0.352,0.532) 

VP-ratio 0.950974490082269
9 0.016521822338360265 

(0.910,0.987
) (0.011,0.025) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

1.012971482358674
4 -0.011022639305439475 

(1.001,1.028
) (-0.021,-0.003) 

 

Pour les résultats par fabricant de machine ultrasons 
 

Classe Système n(positif) Se Se CI n(negatif) Sp Sp CI 

A Canon 31 0.968 (0.900,1.000) 205 1.0 (1.000,1.000) 

A GE 284 0.997 (0.990,1.000) 2256 1.0 (0.999,1.000) 

A Samsung 301 0.981 (0.964,0.994) 1703 1.0 (1.000,1.000) 

B Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 

B GE 267 0.971 (0.946,0.989) 2273 1.0 (0.998,1.000) 

B Samsung 278 0.993 (0.982,1.000) 1726 1.0 (1.000,1.000) 

C Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 

C GE 249 0.956 (0.930,0.979) 2291 1.0 (0.999,1.000) 

C Samsung 235 0.949 (0.922,0.975) 1769 1.0 (1.000,1.000) 

D Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 

D GE 239 0.954 (0.923,0.980) 2301 0.999 (0.997,1.000) 

D Samsung 198 0.94 (0.904,0.971) 1806 0.997 (0.993,0.999) 

E Canon 23 1.0 (1.000,1.000) 213 1.0 (1.000,1.000) 
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E GE 270 0.971 (0.949,0.989) 2270 0.999 (0.998,1.000) 

E Samsung 183 0.935 (0.899,0.967) 1821 1.0 (0.999,1.000) 

F Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 

F GE 336 0.935 (0.909,0.960) 2204 1.0 (1.000,1.000) 

F Samsung 205 0.957 (0.928,0.982) 1799 1.0 (1.000,1.000) 

G Canon 27 1.0 (1.000,1.000) 209 1.0 (1.000,1.000) 

G GE 349 0.975 (0.957,0.989) 2191 1.0 (0.999,1.000) 

G Samsung 184 0.941 (0.906,0.973) 1820 1.0 (1.000,1.000) 

I Canon 21 0.953 (0.840,1.000) 215 1.0 (1.000,1.000) 

I GE 206 0.884 (0.835,0.924) 2334 1.0 (1.000,1.000) 

I Samsung 84 0.87 (0.789,0.937) 1920 1.0 (1.000,1.000) 

X Canon 32 1.0 (1.000,1.000) 204 0.976 (0.955,0.991) 

X GE 340 0.986 (0.974,0.998) 2200 0.96 (0.952,0.968) 

X Samsung 336 1.0 (1.000,1.000) 1668 0.96 (0.950,0.970) 

 
Classe Système n(positif) Se Se CI n(negatif) Sp Sp CI mIoU mIoU CI 

A.aA Canon 28 0.965 (0.889,1.000) 208 0.991 (0.976,1.000) 0.44 (0.36,0.53) 

A.aA GE 265 0.982 (0.964,0.997) 2275 0.992 (0.988,0.995) 0.53 (0.51,0.55) 

A.aA Samsung 280 0.95 (0.924,0.975) 1724 0.995 (0.991,0.998) 0.49 (0.47,0.51) 

A.Ao Canon 31 0.904 (0.782,1.000) 205 1.0 (1.000,1.000) 0.54 (0.49,0.60) 

A.Ao GE 277 0.986 (0.972,0.997) 2263 0.998 (0.996,1.000) 0.57 (0.55,0.60) 

A.Ao Samsung 291 0.963 (0.940,0.983) 1713 0.998 (0.995,1.000) 0.5 (0.48,0.51) 

A.lRb Canon 28 0.929 (0.822,1.000) 208 0.996 (0.986,1.000) 0.49 (0.42,0.57) 

A.lRb GE 256 0.985 (0.969,0.997) 2284 0.993 (0.989,0.996) 0.58 (0.56,0.61) 

A.lRb Samsung 280 0.947 (0.919,0.971) 1724 0.995 (0.991,0.998) 0.58 (0.55,0.60) 

A.rRb Canon 28 0.893 (0.759,1.000) 208 1.0 (1.000,1.000) 0.54 (0.45,0.63) 

A.rRb GE 267 0.974 (0.954,0.993) 2273 0.996 (0.993,0.998) 0.58 (0.55,0.61) 

A.rRb Samsung 269 0.922 (0.889,0.953) 1735 0.994 (0.990,0.998) 0.53 (0.51,0.56) 

A.Sp Canon 31 0.968 (0.900,1.000) 205 1.0 (1.000,1.000) 0.63 (0.56,0.71) 

A.Sp GE 276 0.997 (0.989,1.000) 2264 0.997 (0.994,0.999) 0.75 (0.74,0.77) 

A.Sp Samsung 296 0.984 (0.967,0.994) 1708 0.999 (0.997,1.000) 0.7 (0.68,0.71) 

A.St Canon 29 0.966 (0.893,1.000) 207 0.991 (0.975,1.000) 0.72 (0.67,0.76) 

A.St GE 279 0.993 (0.983,1.000) 2261 1.0 (1.000,1.000) 0.79 (0.77,0.80) 

A.St Samsung 293 0.973 (0.954,0.990) 1711 0.998 (0.996,1.000) 0.7 (0.68,0.72) 

A.Uv Canon 25 0.96 (0.870,1.000) 211 0.986 (0.969,1.000) 0.6 (0.51,0.67) 

A.Uv GE 217 0.977 (0.955,0.996) 2323 0.991 (0.988,0.995) 0.67 (0.65,0.70) 

A.Uv Samsung 240 0.967 (0.944,0.988) 1764 0.989 (0.984,0.993) 0.62 (0.59,0.64) 

A.VC Canon 26 0.885 (0.750,1.000) 210 0.986 (0.970,1.000) 0.46 (0.40,0.52) 

A.VC GE 221 0.973 (0.950,0.992) 2319 0.987 (0.983,0.991) 0.54 (0.52,0.57) 

A.VC Samsung 247 0.903 (0.864,0.939) 1757 0.989 (0.984,0.994) 0.49 (0.47,0.51) 

B.Ao Canon 27 0.926 (0.808,1.000) 209 0.996 (0.985,1.000) 0.71 (0.66,0.77) 

B.Ao GE 247 0.956 (0.926,0.980) 2293 0.997 (0.994,0.999) 0.73 (0.71,0.75) 

B.Ao Samsung 255 0.977 (0.956,0.993) 1749 0.999 (0.998,1.000) 0.6 (0.58,0.62) 

B.bCr Canon 25 0.92 (0.800,1.000) 211 0.986 (0.969,1.000) 0.65 (0.58,0.72) 

B.bCr GE 202 0.892 (0.849,0.932) 2338 0.992 (0.989,0.996) 0.61 (0.57,0.64) 

B.bCr Samsung 216 0.926 (0.889,0.959) 1788 0.984 (0.979,0.989) 0.54 (0.52,0.57) 
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B.Cr Canon 7 0.715 (0.334,1.000) 229 0.983 (0.967,0.996) 0.62 (nan,nan) 

B.Cr GE 52 0.885 (0.789,0.961) 2488 0.989 (0.985,0.993) 0.52 (0.46,0.58) 

B.Cr Samsung 76 0.974 (0.933,1.000) 1928 0.977 (0.971,0.983) 0.57 (0.52,0.61) 

B.FO Canon 26 0.962 (0.880,1.000) 210 1.0 (1.000,1.000) 0.7 (0.62,0.78) 

B.FO GE 215 0.935 (0.899,0.965) 2325 0.994 (0.991,0.997) 0.64 (0.62,0.67) 

B.FO Samsung 257 0.965 (0.941,0.985) 1747 0.994 (0.991,0.998) 0.58 (0.55,0.60) 

B.FOF Canon 8 0.75 (0.375,1.000) 228 1.0 (1.000,1.000) 0.56 (0.42,0.67) 

B.FOF GE 108 0.899 (0.841,0.949) 2432 0.998 (0.996,1.000) 0.5 (0.47,0.53) 

B.FOF Samsung 63 0.921 (0.845,0.984) 1941 0.993 (0.989,0.996) 0.51 (0.47,0.55) 

B.IVS Canon 15 0.934 (0.770,1.000) 221 0.982 (0.965,0.996) 0.65 (0.53,0.75) 

B.IVS GE 165 0.867 (0.806,0.915) 2375 0.992 (0.988,0.995) 0.62 (0.59,0.66) 

B.IVS Samsung 152 0.922 (0.872,0.962) 1852 0.984 (0.978,0.989) 0.64 (0.61,0.67) 

B.LA Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 0.75 (0.71,0.79) 

B.LA GE 264 0.966 (0.942,0.986) 2276 0.999 (0.997,1.000) 0.79 (0.78,0.81) 

B.LA Samsung 274 0.997 (0.989,1.000) 1730 0.999 (0.996,1.000) 0.71 (0.70,0.73) 

B.lPV Canon 14 1.0 (1.000,1.000) 222 0.982 (0.965,0.996) 0.47 (0.34,0.60) 

B.lPV GE 109 0.881 (0.816,0.937) 2431 0.981 (0.976,0.986) 0.51 (0.47,0.55) 

B.lPV Samsung 85 0.965 (0.924,1.000) 1919 0.97 (0.963,0.977) 0.55 (0.51,0.59) 

B.lRb Canon 21 0.953 (0.850,1.000) 215 0.996 (0.986,1.000) 0.67 (0.58,0.77) 

B.lRb GE 220 0.9 (0.861,0.940) 2320 0.993 (0.989,0.996) 0.67 (0.64,0.70) 

B.lRb Samsung 219 0.978 (0.957,0.996) 1785 0.988 (0.983,0.993) 0.66 (0.63,0.68) 

B.LV Canon 30 0.9 (0.782,1.000) 206 1.0 (1.000,1.000) 0.77 (0.70,0.83) 

B.LV GE 257 0.95 (0.920,0.974) 2283 0.998 (0.996,1.000) 0.8 (0.78,0.82) 

B.LV Samsung 276 0.982 (0.963,0.997) 1728 1.0 (0.999,1.000) 0.73 (0.72,0.75) 

B.MV Canon 11 0.819 (0.556,1.000) 225 0.983 (0.966,0.996) 0.65 (0.54,0.79) 

B.MV GE 123 0.919 (0.865,0.963) 2417 0.995 (0.992,0.998) 0.66 (0.62,0.70) 

B.MV Samsung 146 0.939 (0.897,0.973) 1858 0.989 (0.984,0.994) 0.6 (0.57,0.62) 

B.RA Canon 30 0.934 (0.834,1.000) 206 1.0 (1.000,1.000) 0.82 (0.78,0.87) 

B.RA GE 266 0.967 (0.940,0.986) 2274 1.0 (0.998,1.000) 0.82 (0.80,0.83) 

B.RA Samsung 278 0.986 (0.971,0.997) 1726 1.0 (1.000,1.000) 0.74 (0.72,0.75) 

B.rPV Canon 20 0.85 (0.667,1.000) 216 0.982 (0.962,0.996) 0.57 (0.49,0.64) 

B.rPV GE 152 0.935 (0.889,0.973) 2388 0.987 (0.982,0.991) 0.53 (0.49,0.56) 

B.rPV Samsung 126 0.929 (0.879,0.971) 1878 0.975 (0.968,0.982) 0.54 (0.51,0.58) 

B.rRb Canon 27 0.852 (0.715,0.966) 209 0.996 (0.986,1.000) 0.73 (0.67,0.80) 

B.rRb GE 235 0.928 (0.896,0.958) 2305 0.997 (0.994,0.999) 0.7 (0.67,0.72) 

B.rRb Samsung 208 0.976 (0.953,0.996) 1796 0.99 (0.986,0.995) 0.68 (0.65,0.70) 

B.RV Canon 29 0.932 (0.822,1.000) 207 1.0 (1.000,1.000) 0.73 (0.67,0.78) 

B.RV GE 255 0.918 (0.879,0.952) 2285 0.998 (0.996,1.000) 0.79 (0.77,0.81) 

B.RV Samsung 278 0.954 (0.929,0.976) 1726 1.0 (1.000,1.000) 0.72 (0.71,0.74) 

B.Sp Canon 26 0.885 (0.759,1.000) 210 1.0 (1.000,1.000) 0.76 (0.71,0.82) 

B.Sp GE 233 0.97 (0.947,0.988) 2307 0.997 (0.995,0.999) 0.78 (0.76,0.80) 

B.Sp Samsung 243 0.98 (0.961,0.996) 1761 0.998 (0.995,1.000) 0.72 (0.70,0.73) 

B.Str Canon 25 0.8 (0.630,0.959) 211 0.986 (0.970,1.000) 0.51 (0.43,0.60) 

B.Str GE 230 0.909 (0.869,0.943) 2310 0.994 (0.990,0.997) 0.64 (0.61,0.66) 

B.Str Samsung 235 0.941 (0.912,0.970) 1769 0.993 (0.989,0.997) 0.45 (0.43,0.47) 

B.tCr Canon 10 0.9 (0.666,1.000) 226 0.992 (0.979,1.000) 0.48 (0.30,0.64) 
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B.tCr GE 110 0.873 (0.810,0.932) 2430 0.991 (0.988,0.995) 0.56 (0.52,0.61) 

B.tCr Samsung 126 0.913 (0.861,0.960) 1878 0.995 (0.991,0.998) 0.51 (0.48,0.54) 

B.TV Canon 14 1.0 (1.000,1.000) 222 0.987 (0.971,1.000) 0.68 (0.60,0.76) 

B.TV GE 160 0.882 (0.826,0.927) 2380 0.996 (0.993,0.999) 0.68 (0.65,0.72) 

B.TV Samsung 174 0.96 (0.929,0.988) 1830 0.992 (0.988,0.996) 0.65 (0.63,0.68) 

C.aAo Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.68 (0.62,0.75) 

C.aAo GE 249 0.956 (0.930,0.979) 2291 1.0 (0.999,1.000) 0.71 (0.70,0.73) 

C.aAo Samsung 235 0.949 (0.922,0.975) 1769 1.0 (1.000,1.000) 0.66 (0.64,0.68) 

C.IVS Canon 11 1.0 (1.000,1.000) 225 0.987 (0.971,1.000) 0.63 (0.47,0.77) 

C.IVS GE 125 0.952 (0.912,0.985) 2415 0.988 (0.984,0.992) 0.66 (0.63,0.69) 

C.IVS Samsung 123 0.952 (0.912,0.985) 1881 0.988 (0.983,0.992) 0.63 (0.59,0.67) 

C.LA Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.71 (0.64,0.79) 

C.LA GE 244 0.955 (0.928,0.979) 2296 0.998 (0.996,1.000) 0.67 (0.64,0.70) 

C.LA Samsung 234 0.949 (0.922,0.975) 1770 1.0 (0.999,1.000) 0.63 (0.60,0.66) 

C.LV Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.72 (0.68,0.78) 

C.LV GE 248 0.956 (0.929,0.979) 2292 1.0 (0.998,1.000) 0.74 (0.72,0.76) 

C.LV Samsung 234 0.949 (0.922,0.975) 1770 1.0 (0.999,1.000) 0.71 (0.70,0.73) 

C.RV Canon 22 1.0 (1.000,1.000) 214 1.0 (1.000,1.000) 0.8 (0.75,0.86) 

C.RV GE 248 0.956 (0.929,0.979) 2292 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV Samsung 234 0.945 (0.915,0.971) 1770 1.0 (0.999,1.000) 0.69 (0.66,0.71) 

C.SV Canon 6 1.0 (nan,nan) 230 0.987 (0.973,1.000) 0.49 (nan,nan) 

C.SV GE 140 0.958 (0.921,0.987) 2400 0.991 (0.988,0.995) 0.51 (0.49,0.54) 

C.SV Samsung 81 0.902 (0.829,0.962) 1923 0.99 (0.985,0.994) 0.49 (0.46,0.52) 

Class System n(positive) Se Se CI n(negative) Sp Sp CI mIoU mIoU CI 

D.aAo Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.64 (0.55,0.74) 

D.aAo GE 237 0.941 (0.911,0.970) 2303 0.999 (0.997,1.000) 0.73 (0.70,0.75) 

D.aAo Samsung 198 0.91 (0.870,0.944) 1806 0.997 (0.993,0.999) 0.6 (0.57,0.63) 

D.dAo Canon 19 0.895 (0.762,1.000) 217 1.0 (1.000,1.000) 0.68 (0.57,0.80) 

D.dAo GE 223 0.92 (0.881,0.952) 2317 0.997 (0.994,0.999) 0.69 (0.67,0.72) 

D.dAo Samsung 185 0.914 (0.871,0.953) 1819 0.998 (0.996,1.000) 0.6 (0.57,0.63) 

D.Du Canon 16 0.938 (0.810,1.000) 220 1.0 (1.000,1.000) 0.7 (0.59,0.80) 

D.Du GE 88 0.91 (0.837,0.965) 2452 0.996 (0.993,0.998) 0.67 (0.63,0.72) 

D.Du Samsung 139 0.878 (0.821,0.931) 1865 0.991 (0.987,0.996) 0.59 (0.56,0.63) 

D.lPA Canon 6 0.834 (nan,nan) 230 0.996 (0.987,1.000) 0.61 (nan,nan) 

D.lPA GE 150 0.92 (0.872,0.962) 2390 0.994 (0.991,0.997) 0.63 (0.60,0.67) 

D.lPA Samsung 52 0.924 (0.843,0.982) 1952 0.989 (0.984,0.993) 0.57 (0.52,0.62) 

D.Or Canon 17 0.942 (0.813,1.000) 219 0.987 (0.971,1.000) 0.59 (0.49,0.70) 

D.Or GE 181 0.962 (0.930,0.988) 2359 0.991 (0.987,0.995) 0.58 (0.54,0.61) 

D.Or Samsung 163 0.915 (0.869,0.954) 1841 0.992 (0.987,0.996) 0.5 (0.47,0.53) 

D.PA Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.82 (0.77,0.87) 

D.PA GE 238 0.958 (0.928,0.983) 2302 0.999 (0.997,1.000) 0.77 (0.75,0.79) 

D.PA Samsung 197 0.94 (0.903,0.971) 1807 0.996 (0.993,0.999) 0.7 (0.67,0.72) 

D.rPA Canon 21 0.953 (0.850,1.000) 215 1.0 (1.000,1.000) 0.74 (0.66,0.81) 

D.rPA GE 237 0.95 (0.919,0.976) 2303 0.999 (0.998,1.000) 0.69 (0.66,0.71) 

D.rPA Samsung 187 0.931 (0.892,0.964) 1817 0.995 (0.991,0.998) 0.62 (0.59,0.65) 

D.S Canon 15 1.0 (1.000,1.000) 221 0.991 (0.978,1.000) 0.61 (0.49,0.72) 
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D.S GE 185 0.957 (0.927,0.985) 2355 0.989 (0.984,0.993) 0.68 (0.64,0.70) 

D.S Samsung 133 0.94 (0.898,0.976) 1871 0.981 (0.975,0.987) 0.58 (0.55,0.61) 

D.SVC Canon 13 0.924 (0.750,1.000) 223 0.987 (0.972,1.000) 0.51 (0.34,0.68) 

D.SVC GE 195 0.913 (0.871,0.951) 2345 0.993 (0.989,0.996) 0.61 (0.57,0.65) 

D.SVC Samsung 127 0.945 (0.898,0.980) 1877 0.988 (0.983,0.992) 0.52 (0.49,0.56) 

D.Tr Canon 13 1.0 (1.000,1.000) 223 0.996 (0.987,1.000) 0.66 (0.59,0.75) 

D.Tr GE 141 0.837 (0.778,0.898) 2399 0.982 (0.976,0.987) 0.52 (0.49,0.55) 

D.Tr Samsung 102 0.951 (0.909,0.990) 1902 0.983 (0.977,0.989) 0.46 (0.43,0.49) 

E.aAo Canon 5 1.0 (nan,nan) 231 0.996 (0.987,1.000) 0.67 (nan,nan) 

E.aAo GE 160 0.932 (0.891,0.967) 2380 0.996 (0.993,0.998) 0.69 (0.66,0.72) 

E.aAo Samsung 102 0.883 (0.818,0.940) 1902 0.995 (0.992,0.998) 0.62 (0.59,0.66) 

E.aAr Canon 18 0.945 (0.819,1.000) 218 1.0 (1.000,1.000) 0.84 (0.77,0.90) 

E.aAr GE 108 0.954 (0.912,0.989) 2432 0.995 (0.991,0.997) 0.78 (0.75,0.81) 

E.aAr Samsung 80 0.938 (0.883,0.988) 1924 0.997 (0.995,0.999) 0.69 (0.66,0.72) 

E.Du Canon 18 0.945 (0.819,1.000) 218 1.0 (1.000,1.000) 0.82 (0.78,0.86) 

E.Du GE 106 0.953 (0.909,0.990) 2434 0.994 (0.990,0.997) 0.75 (0.71,0.78) 

E.Du Samsung 83 0.916 (0.852,0.976) 1921 1.0 (0.999,1.000) 0.68 (0.64,0.72) 

E.ES Canon 21 0.953 (0.843,1.000) 215 0.996 (0.986,1.000) 0.71 (0.62,0.79) 

E.ES GE 252 0.941 (0.908,0.968) 2288 0.995 (0.992,0.998) 0.71 (0.69,0.73) 

E.ES Samsung 148 0.919 (0.870,0.958) 1856 0.989 (0.984,0.994) 0.67 (0.64,0.70) 

E.PA Canon 5 1.0 (nan,nan) 231 0.996 (0.987,1.000) 0.77 (nan,nan) 

E.PA GE 153 0.929 (0.887,0.966) 2387 0.995 (0.992,0.998) 0.73 (0.70,0.77) 

E.PA Samsung 96 0.896 (0.834,0.955) 1908 0.995 (0.991,0.998) 0.67 (0.63,0.71) 

E.Sp Canon 18 0.945 (0.824,1.000) 218 1.0 (1.000,1.000) 0.71 (0.65,0.77) 

E.Sp GE 240 0.955 (0.928,0.979) 2300 0.994 (0.990,0.997) 0.73 (0.71,0.75) 

E.Sp Samsung 162 0.908 (0.863,0.947) 1842 0.996 (0.993,0.999) 0.67 (0.64,0.69) 

E.SVC Canon 21 0.953 (0.843,1.000) 215 0.996 (0.986,1.000) 0.65 (0.55,0.76) 

E.SVC GE 265 0.944 (0.915,0.969) 2275 0.998 (0.996,1.000) 0.62 (0.59,0.65) 

E.SVC Samsung 173 0.914 (0.870,0.952) 1831 0.997 (0.993,0.999) 0.54 (0.51,0.57) 

E.Th Canon 10 0.9 (0.667,1.000) 226 0.987 (0.972,1.000) 0.56 (0.48,0.64) 

E.Th GE 180 0.889 (0.842,0.933) 2360 0.99 (0.986,0.994) 0.61 (0.58,0.65) 

E.Th Samsung 128 0.899 (0.839,0.950) 1876 0.996 (0.992,0.998) 0.54 (0.51,0.58) 

E.Tr Canon 15 0.867 (0.667,1.000) 221 0.987 (0.973,1.000) 0.65 (0.52,0.77) 

E.Tr GE 201 0.921 (0.884,0.957) 2339 0.989 (0.984,0.993) 0.52 (0.49,0.55) 

E.Tr Samsung 109 0.909 (0.850,0.961) 1895 0.985 (0.979,0.990) 0.47 (0.44,0.50) 

F.3V Canon 6 0.667 (0.250,1.000) 230 1.0 (1.000,1.000) 0.61 (nan,nan) 

F.3V GE 104 0.818 (0.742,0.889) 2436 0.994 (0.991,0.997) 0.61 (0.57,0.64) 

F.3V Samsung 52 0.731 (0.611,0.848) 1952 0.992 (0.988,0.996) 0.52 (0.48,0.57) 

F.AC Canon 25 0.96 (0.875,1.000) 211 1.0 (1.000,1.000) 0.7 (0.66,0.75) 

F.AC GE 202 0.941 (0.908,0.970) 2338 0.995 (0.991,0.997) 0.75 (0.73,0.77) 

F.AC Samsung 130 0.954 (0.915,0.986) 1874 0.998 (0.996,1.000) 0.72 (0.70,0.74) 

F.aFx Canon 12 1.0 (1.000,1.000) 224 0.983 (0.963,0.996) 0.53 (0.44,0.62) 

F.aFx GE 208 0.933 (0.895,0.965) 2332 0.997 (0.995,0.999) 0.64 (0.61,0.66) 

F.aFx Samsung 121 0.976 (0.945,1.000) 1883 0.999 (0.998,1.000) 0.59 (0.55,0.62) 

F.Atr Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 0.72 (0.66,0.78) 

F.Atr GE 320 0.932 (0.905,0.958) 2220 1.0 (0.999,1.000) 0.73 (0.71,0.75) 
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F.Atr Samsung 205 0.942 (0.909,0.972) 1799 1.0 (1.000,1.000) 0.67 (0.65,0.69) 

F.CP Canon 29 1.0 (1.000,1.000) 207 1.0 (1.000,1.000) 0.64 (0.58,0.70) 

F.CP GE 336 0.929 (0.903,0.955) 2204 1.0 (1.000,1.000) 0.68 (0.66,0.69) 

F.CP Samsung 204 0.951 (0.922,0.981) 1800 1.0 (1.000,1.000) 0.61 (0.58,0.63) 

F.CSP Canon 13 0.924 (0.750,1.000) 223 1.0 (1.000,1.000) 0.53 (0.47,0.60) 

F.CSP GE 199 0.935 (0.897,0.967) 2341 1.0 (1.000,1.000) 0.58 (0.56,0.61) 

F.CSP Samsung 140 0.936 (0.890,0.972) 1864 1.0 (1.000,1.000) 0.49 (0.47,0.52) 

F.dAV Canon 7 1.0 (nan,nan) 229 1.0 (1.000,1.000) 0.48 (nan,nan) 

F.dAV GE 127 0.969 (0.935,0.993) 2413 0.998 (0.996,1.000) 0.66 (0.63,0.69) 

F.dAV Samsung 69 0.914 (0.840,0.972) 1935 0.996 (0.993,0.999) 0.57 (0.53,0.62) 

F.dCS Canon 13 0.924 (0.734,1.000) 223 0.996 (0.986,1.000) 0.58 (0.49,0.66) 

F.dCS GE 139 0.893 (0.840,0.941) 2401 0.998 (0.996,1.000) 0.61 (0.59,0.64) 

F.dCS Samsung 63 0.937 (0.871,0.987) 1941 0.997 (0.995,0.999) 0.53 (0.49,0.57) 

F.dTh Canon 22 0.864 (0.706,1.000) 214 0.986 (0.969,1.000) 0.63 (0.59,0.67) 

F.dTh GE 276 0.885 (0.846,0.922) 2264 0.995 (0.992,0.998) 0.7 (0.69,0.72) 

F.dTh Samsung 166 0.952 (0.920,0.982) 1838 0.996 (0.992,0.998) 0.65 (0.63,0.67) 

F.For Canon 7 0.858 (0.555,1.000) 229 1.0 (1.000,1.000) 0.53 (0.42,0.61) 

F.For GE 78 0.898 (0.824,0.961) 2462 0.999 (0.997,1.000) 0.53 (0.49,0.58) 

F.For Samsung 31 0.871 (0.737,0.971) 1973 0.997 (0.995,0.999) 0.53 (0.46,0.59) 

F.pAV Canon 11 0.91 (0.700,1.000) 225 1.0 (1.000,1.000) 0.59 (nan,nan) 

F.pAV GE 152 0.922 (0.878,0.961) 2388 0.999 (0.998,1.000) 0.63 (0.59,0.66) 

F.pAV Samsung 84 0.941 (0.885,0.988) 1920 0.995 (0.992,0.998) 0.58 (0.54,0.62) 

F.pCS Canon 14 1.0 (1.000,1.000) 222 0.991 (0.978,1.000) 0.44 (0.33,0.54) 

F.pCS GE 209 0.852 (0.802,0.900) 2331 0.998 (0.996,1.000) 0.65 (0.63,0.67) 

F.pCS Samsung 120 0.892 (0.835,0.946) 1884 0.996 (0.993,0.998) 0.54 (0.50,0.57) 

F.pFx Canon 20 1.0 (1.000,1.000) 216 0.991 (0.978,1.000) 0.48 (0.40,0.55) 

F.pFx GE 154 0.923 (0.877,0.960) 2386 0.992 (0.988,0.995) 0.55 (0.53,0.58) 

F.pFx Samsung 109 0.936 (0.888,0.980) 1895 0.995 (0.992,0.998) 0.52 (0.49,0.55) 

F.POS Canon 13 0.847 (0.600,1.000) 223 0.996 (0.987,1.000) 0.47 (0.40,0.54) 

F.POS GE 180 0.95 (0.918,0.979) 2360 0.995 (0.993,0.998) 0.57 (0.54,0.60) 

F.POS Samsung 81 0.951 (0.898,0.989) 1923 0.99 (0.985,0.994) 0.51 (0.47,0.55) 

F.pTh Canon 20 0.95 (0.827,1.000) 216 0.987 (0.972,1.000) 0.62 (0.55,0.68) 

F.pTh GE 260 0.9 (0.864,0.936) 2280 0.997 (0.995,1.000) 0.69 (0.67,0.70) 

F.pTh Samsung 148 0.879 (0.824,0.928) 1856 0.991 (0.986,0.995) 0.66 (0.64,0.67) 

F.Sep Canon 23 1.0 (1.000,1.000) 213 0.991 (0.976,1.000) 0.65 (0.57,0.73) 

F.Sep GE 291 0.928 (0.900,0.956) 2249 0.994 (0.991,0.997) 0.67 (0.65,0.69) 

F.Sep Samsung 161 0.932 (0.895,0.970) 1843 0.994 (0.990,0.997) 0.62 (0.59,0.65) 

F.SF Canon 16 1.0 (1.000,1.000) 220 0.996 (0.986,1.000) 0.77 (0.71,0.82) 

F.SF GE 150 0.88 (0.826,0.928) 2390 0.997 (0.994,0.999) 0.76 (0.74,0.78) 

F.SF Samsung 77 0.936 (0.883,0.987) 1927 0.999 (0.998,1.000) 0.73 (0.69,0.75) 

F.Sk Canon 21 1.0 (1.000,1.000) 215 0.987 (0.971,1.000) 0.95 (0.93,0.97) 

F.Sk GE 281 0.929 (0.899,0.957) 2259 0.989 (0.985,0.993) 0.96 (0.96,0.97) 

F.Sk Samsung 199 0.965 (0.938,0.990) 1805 0.999 (0.998,1.000) 0.96 (0.95,0.96) 

G.4V Canon 9 1.0 (1.000,1.000) 227 1.0 (1.000,1.000) 0.52 (0.39,0.64) 

G.4V GE 131 0.955 (0.916,0.986) 2409 0.992 (0.988,0.995) 0.59 (0.56,0.62) 

G.4V Samsung 75 0.84 (0.750,0.918) 1929 0.995 (0.991,0.998) 0.44 (0.40,0.48) 
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G.CB Canon 18 1.0 (1.000,1.000) 218 0.964 (0.942,0.986) 0.53 (0.44,0.61) 

G.CB GE 287 0.927 (0.896,0.955) 2253 0.989 (0.985,0.993) 0.54 (0.51,0.57) 

G.CB Samsung 146 0.905 (0.854,0.947) 1858 0.991 (0.987,0.995) 0.52 (0.49,0.55) 

G.CM Canon 27 0.963 (0.880,1.000) 209 1.0 (1.000,1.000) 0.68 (0.62,0.74) 

G.CM GE 320 0.935 (0.904,0.960) 2220 0.996 (0.994,0.999) 0.65 (0.62,0.67) 

G.CM Samsung 179 0.917 (0.875,0.956) 1825 1.0 (0.999,1.000) 0.64 (0.61,0.68) 

G.dCH Canon 27 1.0 (1.000,1.000) 209 1.0 (1.000,1.000) 0.69 (0.62,0.76) 

G.dCH GE 345 0.974 (0.955,0.989) 2195 0.999 (0.997,1.000) 0.75 (0.74,0.77) 

G.dCH Samsung 181 0.94 (0.903,0.973) 1823 0.999 (0.998,1.000) 0.73 (0.71,0.76) 

G.dTh Canon 13 1.0 (1.000,1.000) 223 1.0 (1.000,1.000) 0.6 (0.52,0.69) 

G.dTh GE 205 0.937 (0.902,0.967) 2335 0.993 (0.989,0.996) 0.65 (0.63,0.67) 

G.dTh Samsung 114 0.957 (0.916,0.991) 1890 0.997 (0.994,0.999) 0.61 (0.59,0.63) 

G.pCH Canon 26 1.0 (1.000,1.000) 210 0.996 (0.986,1.000) 0.73 (0.68,0.78) 

G.pCH GE 347 0.975 (0.956,0.992) 2193 1.0 (0.998,1.000) 0.76 (0.74,0.77) 

G.pCH Samsung 182 0.94 (0.905,0.973) 1822 0.999 (0.998,1.000) 0.74 (0.72,0.77) 

G.pTh Canon 13 1.0 (1.000,1.000) 223 1.0 (1.000,1.000) 0.58 (0.51,0.65) 

G.pTh GE 216 0.922 (0.884,0.954) 2324 0.995 (0.992,0.998) 0.62 (0.60,0.64) 

G.pTh Samsung 119 0.95 (0.905,0.984) 1885 0.998 (0.996,1.000) 0.59 (0.57,0.62) 

G.Ver Canon 23 0.914 (0.783,1.000) 213 1.0 (1.000,1.000) 0.62 (0.54,0.70) 

G.Ver GE 288 0.893 (0.859,0.928) 2252 0.996 (0.993,0.999) 0.61 (0.59,0.63) 

G.Ver Samsung 138 0.892 (0.840,0.942) 1866 0.997 (0.994,0.999) 0.52 (0.49,0.55) 

I.bCC Canon 15 1.0 (1.000,1.000) 221 0.987 (0.971,1.000) 0.59 (0.51,0.67) 

I.bCC GE 168 0.923 (0.878,0.962) 2372 0.995 (0.993,0.998) 0.57 (0.54,0.60) 

I.bCC Samsung 54 0.815 (0.699,0.910) 1950 0.996 (0.994,0.999) 0.57 (0.52,0.62) 

I.CSP Canon 20 0.95 (0.824,1.000) 216 1.0 (1.000,1.000) 0.75 (0.69,0.81) 

I.CSP GE 196 0.888 (0.841,0.928) 2344 1.0 (0.999,1.000) 0.72 (0.69,0.74) 

I.CSP Samsung 79 0.849 (0.760,0.924) 1925 1.0 (1.000,1.000) 0.7 (0.66,0.75) 

I.Fas Canon 11 1.0 (1.000,1.000) 225 0.992 (0.979,1.000) 0.63 (0.46,0.79) 

I.Fas GE 99 0.889 (0.819,0.951) 2441 1.0 (0.999,1.000) 0.56 (0.52,0.60) 

I.Fas Samsung 33 0.97 (0.900,1.000) 1971 0.999 (0.997,1.000) 0.55 (0.49,0.61) 

I.lVer Canon 14 0.929 (0.750,1.000) 222 1.0 (1.000,1.000) 0.69 (0.60,0.77) 

I.lVer GE 102 0.912 (0.850,0.960) 2438 0.999 (0.998,1.000) 0.7 (0.66,0.73) 

I.lVer Samsung 41 0.927 (0.834,1.000) 1963 1.0 (0.999,1.000) 0.64 (0.59,0.69) 

I.NB Canon 11 1.0 (1.000,1.000) 225 0.992 (0.979,1.000) 0.71 (0.61,0.82) 

I.NB GE 115 0.905 (0.844,0.955) 2425 0.992 (0.989,0.996) 0.63 (0.59,0.67) 

I.NB Samsung 60 0.917 (0.837,0.982) 1944 0.998 (0.996,1.000) 0.64 (0.58,0.69) 

I.rgCC Canon 18 0.945 (0.824,1.000) 218 0.991 (0.978,1.000) 0.48 (0.41,0.56) 

I.rgCC GE 177 0.888 (0.833,0.930) 2363 0.998 (0.996,1.000) 0.56 (0.54,0.59) 

I.rgCC Samsung 65 0.893 (0.808,0.965) 1939 1.0 (0.999,1.000) 0.48 (0.43,0.53) 

I.sCC Canon 13 0.847 (0.616,1.000) 223 0.992 (0.978,1.000) 0.48 (0.36,0.61) 

I.sCC GE 114 0.922 (0.868,0.964) 2426 0.992 (0.988,0.995) 0.51 (0.48,0.54) 

I.sCC Samsung 40 0.9 (0.796,1.000) 1964 0.998 (0.996,1.000) 0.45 (0.39,0.53) 

I.uVer Canon 14 1.0 (1.000,1.000) 222 0.991 (0.978,1.000) 0.57 (0.49,0.65) 

I.uVer GE 116 0.88 (0.815,0.931) 2424 0.999 (0.998,1.000) 0.6 (0.56,0.63) 

I.uVer Samsung 48 0.938 (0.861,1.000) 1956 0.999 (0.998,1.000) 0.52 (0.48,0.56) 

 
 



 

93 

 

 

Mesure Système n(positif) Se Se CI n(negatif) Sp Sp CI LOA LOA CI 

Axe cardiaque Canon 27 0.963 (0.884,1.000) 37 0.811 (0.676,0.919) 5.968 (4.696,7.732) 

Axe cardiaque GE 235 0.957 (0.930,0.979) 262 0.908 (0.870,0.943) 6.792 (6.000,7.671) 

Axe cardiaque Samsung 93 0.989 (0.966,1.000) 232 0.866 (0.823,0.909) 6.321 (5.318,7.723) 

Position cardiothoracique Canon 28 0.893 (0.750,1.000) 37 0.973 (0.919,1.000) 0.089 (0.067,0.120) 

Position cardiothoracique GE 233 0.931 (0.900,0.964) 262 0.912 (0.878,0.947) 0.051 (0.046,0.058) 

Position cardiothoracique Samsung 93 0.978 (0.943,1.000) 232 0.772 (0.716,0.819) 0.077 (0.067,0.086) 

Ratio cardiothoracique Canon 23 1.0 (1.000,1.000) 37 0.946 (0.865,1.000) 0.078 (0.041,0.117) 

Ratio cardiothoracique GE 225 0.969 (0.944,0.991) 262 0.908 (0.874,0.943) 0.059 (0.049,0.073) 

Ratio cardiothoracique Samsung 105 0.952 (0.909,0.989) 232 0.776 (0.724,0.828) 0.051 (0.042,0.061) 

Indice céphalique Canon 28 0.929 (0.821,1.000) 37 0.892 (0.784,0.973) 0.026 (0.021,0.032) 

Indice céphalique GE 195 0.944 (0.909,0.974) 262 0.943 (0.916,0.969) 0.03 (0.026,0.036) 

Indice céphalique Samsung 90 0.989 (0.964,1.000) 232 0.909 (0.871,0.944) 0.023 (0.020,0.026) 

Ratio de la largeur ventriculaire Canon 28 1.0 (1.000,1.000) 37 0.865 (0.757,0.973) 0.106 (0.080,0.128) 

Ratio de la largeur ventriculaire GE 235 0.923 (0.883,0.957) 262 0.901 (0.859,0.939) 0.127 (0.090,0.173) 

Ratio de la largeur ventriculaire Samsung 93 0.978 (0.943,1.000) 232 0.931 (0.901,0.961) 0.099 (0.087,0.115) 

Ratio thymique-thoracique Canon 19 1.0 (1.000,1.000) 37 1.0 (1.000,1.000) 0.047 (0.039,0.059) 

Ratio thymique-thoracique GE 174 0.902 (0.856,0.944) 262 0.924 (0.889,0.954) 0.051 (0.045,0.059) 

Ratio thymique-thoracique Samsung 138 0.942 (0.900,0.978) 232 0.892 (0.853,0.931) 0.059 (0.049,0.070) 

Nombre de vaisseaux Canon 21 0.905 (0.760,1.000) 37 1.0 (1.000,1.000) 0.0 (0.000,0.000) 

Nombre de vaisseaux GE 209 0.933 (0.895,0.966) 262 0.969 (0.947,0.989) 0.281 (0.138,0.406) 

Nombre de vaisseaux Samsung 113 0.929 (0.879,0.974) 232 0.966 (0.940,0.987) 0.329 (0.000,0.491) 

Ratio des gros vaisseaux Canon 28 1.0 (1.000,1.000) 37 0.892 (0.784,0.973) 0.112 (0.091,0.145) 

Ratio des gros vaisseaux GE 194 0.979 (0.956,0.995) 262 0.977 (0.954,0.992) 0.109 (0.099,0.121) 

Ratio des gros vaisseaux Samsung 122 0.984 (0.958,1.000) 232 0.922 (0.888,0.953) 0.111 (0.100,0.125) 

Ratio du CSP Canon 25 1.0 (1.000,1.000) 37 1.0 (1.000,1.000) 0.842 (0.608,1.028) 
Ratio du CSP GE 226 0.854 (0.805,0.899) 262 0.977 (0.954,0.992) 0.826 (0.753,0.889) 
Ratio du CSP Samsung 107 0.879 (0.821,0.935) 232 0.991 (0.978,1.000) 0.835 (0.755,0.907) 

VP-ratio Canon 22 0.909 (0.773,1.000) 37 1.0 (1.000,1.000) 0.064 (0.043,0.084) 
VP-ratio GE 206 0.956 (0.925,0.981) 262 1.0 (1.000,1.000) 0.065 (0.059,0.071) 
VP-ratio Samsung 91 0.956 (0.910,0.990) 232 1.0 (1.000,1.000) 0.066 (0.056,0.075) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

Canon 
16 0.938 (0.800,1.000) 37 0.919 (0.837,1.000) 0.094 (0.067,0.114) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

GE 
181 0.978 (0.953,0.995) 262 0.924 (0.889,0.954) 0.086 (0.079,0.091) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

Samsung 
159 0.981 (0.957,1.000) 232 0.953 (0.922,0.978) 0.07 (0.065,0.078) 

 

Pour les résultats des sous-groupes EU vs. US 
 
Classe Continent n(positif) Se Se CI n(negatif) Sp Sp CI 

A EU 302 0.984 (0.968,0.997) 2169 1.0 (1.000,1.000) 

A US 210 1.0 (1.000,1.000) 1436 1.0 (0.998,1.000) 

B EU 271 0.982 (0.965,0.997) 2200 1.0 (1.000,1.000) 

B US 203 0.966 (0.938,0.990) 1443 0.999 (0.997,1.000) 

C EU 245 0.984 (0.967,0.997) 2226 1.0 (1.000,1.000) 

C US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 
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D EU 251 0.977 (0.955,0.993) 2220 0.998 (0.996,1.000) 

D US 140 0.922 (0.875,0.966) 1506 0.999 (0.996,1.000) 

E EU 268 0.974 (0.955,0.990) 2203 0.999 (0.997,1.000) 

E US 150 0.947 (0.909,0.981) 1496 1.0 (0.998,1.000) 

F EU 272 0.971 (0.950,0.989) 2199 1.0 (1.000,1.000) 

F US 240 0.921 (0.885,0.951) 1406 1.0 (1.000,1.000) 

G EU 309 0.949 (0.923,0.971) 2162 1.0 (1.000,1.000) 

G US 206 0.981 (0.962,0.996) 1440 1.0 (0.998,1.000) 

I EU 204 0.922 (0.882,0.960) 2267 1.0 (1.000,1.000) 

I US 87 0.794 (0.703,0.877) 1559 1.0 (1.000,1.000) 

X EU 349 0.998 (0.992,1.000) 2122 0.972 (0.964,0.979) 

X US 241 0.984 (0.967,0.997) 1405 0.947 (0.934,0.959) 

 
 
Classe Continent n(positif) Se Se CI n(negatif) Sp Sp CI mIoU mIoU CI 

A.aA EU 270 0.971 (0.949,0.989) 2201 0.99 (0.985,0.993) 0.49 (0.47,0.51) 

A.aA US 205 0.976 (0.954,0.995) 1441 0.997 (0.994,1.000) 0.55 (0.52,0.58) 

A.Ao EU 295 0.967 (0.946,0.984) 2176 0.999 (0.997,1.000) 0.56 (0.54,0.58) 

A.Ao US 203 0.986 (0.968,1.000) 1443 0.996 (0.993,0.999) 0.54 (0.51,0.57) 

A.lRb EU 270 0.96 (0.936,0.982) 2201 0.992 (0.988,0.995) 0.56 (0.54,0.59) 

A.lRb US 198 0.97 (0.945,0.991) 1448 0.994 (0.990,0.998) 0.59 (0.56,0.62) 

A.rRb EU 271 0.953 (0.927,0.975) 2200 0.995 (0.993,0.998) 0.55 (0.52,0.58) 

A.rRb US 203 0.956 (0.924,0.982) 1443 0.998 (0.996,1.000) 0.58 (0.54,0.62) 

A.Sp EU 291 0.987 (0.973,0.997) 2180 0.996 (0.994,0.999) 0.71 (0.70,0.73) 

A.Sp US 210 1.0 (1.000,1.000) 1436 1.0 (0.998,1.000) 0.75 (0.72,0.77) 

A.St EU 295 0.98 (0.963,0.994) 2176 1.0 (0.999,1.000) 0.77 (0.75,0.78) 

A.St US 207 0.991 (0.976,1.000) 1439 0.999 (0.997,1.000) 0.73 (0.71,0.76) 

A.Uv EU 223 0.983 (0.964,0.996) 2248 0.988 (0.984,0.992) 0.65 (0.63,0.68) 

A.Uv US 178 0.978 (0.954,0.995) 1468 0.996 (0.993,0.999) 0.64 (0.62,0.67) 

A.VC EU 238 0.946 (0.918,0.972) 2233 0.988 (0.984,0.992) 0.52 (0.50,0.54) 

A.VC US 171 0.948 (0.915,0.977) 1475 0.985 (0.979,0.991) 0.53 (0.50,0.56) 

B.Ao EU 252 0.957 (0.932,0.980) 2219 0.998 (0.996,1.000) 0.69 (0.67,0.71) 

B.Ao US 184 0.979 (0.955,0.995) 1462 0.996 (0.993,0.999) 0.7 (0.67,0.73) 

B.bCr EU 226 0.912 (0.872,0.947) 2245 0.99 (0.986,0.994) 0.61 (0.58,0.64) 

B.bCr US 142 0.902 (0.847,0.946) 1504 0.989 (0.982,0.994) 0.56 (0.53,0.60) 

B.Cr EU 71 0.888 (0.810,0.956) 2400 0.988 (0.984,0.993) 0.55 (0.50,0.60) 

B.Cr US 46 0.957 (0.889,1.000) 1600 0.979 (0.973,0.985) 0.57 (0.51,0.63) 

B.FO EU 230 0.957 (0.930,0.982) 2241 0.996 (0.994,0.999) 0.64 (0.61,0.67) 

B.FO US 182 0.935 (0.893,0.968) 1464 0.995 (0.991,0.998) 0.61 (0.58,0.63) 

B.FOF EU 86 0.896 (0.832,0.956) 2385 0.997 (0.995,0.999) 0.51 (0.48,0.55) 

B.FOF US 72 0.889 (0.814,0.958) 1574 0.995 (0.991,0.998) 0.49 (0.45,0.53) 

B.IVS EU 168 0.887 (0.834,0.934) 2303 0.99 (0.986,0.993) 0.66 (0.63,0.69) 

B.IVS US 116 0.888 (0.825,0.941) 1530 0.99 (0.985,0.995) 0.58 (0.54,0.63) 

B.LA EU 271 0.982 (0.965,0.997) 2200 1.0 (1.000,1.000) 0.78 (0.77,0.79) 

B.LA US 198 0.965 (0.937,0.990) 1448 0.997 (0.994,1.000) 0.75 (0.73,0.77) 

B.lPV EU 109 0.918 (0.866,0.965) 2362 0.978 (0.972,0.983) 0.52 (0.48,0.55) 

B.lPV US 81 0.914 (0.847,0.971) 1565 0.981 (0.975,0.988) 0.54 (0.50,0.59) 
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B.lRb EU 212 0.925 (0.885,0.959) 2259 0.992 (0.988,0.996) 0.68 (0.65,0.71) 

B.lRb US 162 0.926 (0.886,0.964) 1484 0.99 (0.985,0.995) 0.65 (0.62,0.68) 

B.LV EU 270 0.956 (0.930,0.978) 2201 1.0 (0.999,1.000) 0.79 (0.77,0.80) 

B.LV US 193 0.959 (0.929,0.985) 1453 0.997 (0.994,1.000) 0.77 (0.74,0.79) 

B.MV EU 125 0.936 (0.888,0.977) 2346 0.996 (0.993,0.998) 0.65 (0.61,0.67) 

B.MV US 112 0.902 (0.845,0.955) 1534 0.988 (0.983,0.993) 0.62 (0.58,0.66) 

B.RA EU 271 0.975 (0.955,0.993) 2200 1.0 (1.000,1.000) 0.81 (0.80,0.82) 

B.RA US 202 0.961 (0.932,0.986) 1444 0.999 (0.997,1.000) 0.79 (0.77,0.80) 

B.rPV EU 157 0.937 (0.897,0.974) 2314 0.984 (0.979,0.989) 0.55 (0.52,0.58) 

B.rPV US 107 0.907 (0.848,0.957) 1539 0.99 (0.984,0.995) 0.52 (0.48,0.57) 

B.rRb EU 226 0.934 (0.902,0.965) 2245 0.996 (0.993,0.998) 0.7 (0.68,0.73) 

B.rRb US 166 0.94 (0.900,0.976) 1480 0.995 (0.991,0.998) 0.7 (0.67,0.73) 

B.RV EU 266 0.937 (0.908,0.963) 2205 1.0 (0.998,1.000) 0.78 (0.76,0.80) 

B.RV US 195 0.924 (0.885,0.961) 1451 0.998 (0.995,1.000) 0.75 (0.73,0.77) 

B.Sp EU 231 0.97 (0.948,0.992) 2240 0.997 (0.995,1.000) 0.76 (0.74,0.78) 

B.Sp US 180 0.962 (0.932,0.989) 1466 0.998 (0.995,1.000) 0.76 (0.74,0.78) 

B.Str EU 225 0.889 (0.844,0.930) 2246 0.992 (0.988,0.995) 0.56 (0.54,0.59) 

B.Str US 178 0.939 (0.902,0.972) 1468 0.996 (0.993,0.999) 0.58 (0.54,0.61) 

B.tCr EU 111 0.928 (0.879,0.975) 2360 0.991 (0.987,0.994) 0.59 (0.55,0.63) 

B.tCr US 86 0.838 (0.756,0.915) 1560 0.996 (0.993,0.999) 0.5 (0.46,0.55) 

B.TV EU 160 0.919 (0.879,0.960) 2311 0.997 (0.994,0.999) 0.68 (0.65,0.71) 

B.TV US 134 0.933 (0.888,0.972) 1512 0.991 (0.986,0.996) 0.67 (0.63,0.70) 

C.aAo EU 245 0.984 (0.967,0.997) 2226 1.0 (1.000,1.000) 0.71 (0.69,0.73) 

C.aAo US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.67 (0.64,0.69) 

C.IVS EU 133 0.963 (0.925,0.993) 2338 0.99 (0.986,0.994) 0.65 (0.62,0.68) 

C.IVS US 83 0.928 (0.867,0.977) 1563 0.985 (0.980,0.990) 0.65 (0.60,0.70) 

C.LA EU 240 0.984 (0.966,0.997) 2231 0.998 (0.996,1.000) 0.68 (0.65,0.71) 

C.LA US 168 0.923 (0.878,0.962) 1478 0.999 (0.997,1.000) 0.64 (0.61,0.67) 

C.LV EU 244 0.984 (0.966,0.997) 2227 1.0 (0.999,1.000) 0.73 (0.71,0.75) 

C.LV US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV EU 243 0.984 (0.966,0.997) 2228 1.0 (0.998,1.000) 0.74 (0.71,0.76) 

C.RV US 169 0.924 (0.879,0.962) 1477 1.0 (0.998,1.000) 0.71 (0.68,0.73) 

C.SV EU 142 0.951 (0.913,0.986) 2329 0.993 (0.989,0.996) 0.51 (0.48,0.53) 

C.SV US 56 0.911 (0.822,0.982) 1590 0.99 (0.985,0.995) 0.5 (0.46,0.54) 

D.aAo EU 250 0.98 (0.961,0.996) 2221 0.998 (0.996,1.000) 0.71 (0.68,0.73) 

D.aAo US 139 0.871 (0.811,0.925) 1507 0.999 (0.996,1.000) 0.63 (0.58,0.67) 

D.dAo EU 234 0.941 (0.908,0.968) 2237 0.997 (0.994,0.999) 0.69 (0.66,0.72) 

D.dAo US 129 0.892 (0.836,0.944) 1517 0.998 (0.995,1.000) 0.61 (0.57,0.65) 

D.Du EU 122 0.91 (0.858,0.959) 2349 0.994 (0.991,0.997) 0.67 (0.63,0.71) 

D.Du US 75 0.92 (0.858,0.975) 1571 0.995 (0.990,0.999) 0.59 (0.55,0.63) 

D.lPA EU 125 0.952 (0.912,0.985) 2346 0.991 (0.988,0.995) 0.62 (0.58,0.65) 

D.lPA US 65 0.847 (0.747,0.932) 1581 0.994 (0.990,0.998) 0.63 (0.57,0.69) 

D.Or EU 199 0.965 (0.937,0.990) 2272 0.989 (0.984,0.993) 0.59 (0.56,0.62) 

D.Or US 105 0.915 (0.860,0.962) 1541 0.992 (0.987,0.997) 0.49 (0.44,0.53) 

D.PA EU 251 0.977 (0.955,0.993) 2220 0.998 (0.996,1.000) 0.77 (0.76,0.79) 

D.PA US 138 0.928 (0.883,0.970) 1508 0.998 (0.995,1.000) 0.7 (0.67,0.73) 
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D.rPA EU 247 0.972 (0.948,0.992) 2224 0.999 (0.997,1.000) 0.69 (0.66,0.71) 

D.rPA US 134 0.911 (0.860,0.958) 1512 0.996 (0.992,0.999) 0.64 (0.60,0.68) 

D.S EU 204 0.971 (0.945,0.991) 2267 0.988 (0.983,0.992) 0.67 (0.64,0.70) 

D.S US 82 0.952 (0.898,0.989) 1564 0.984 (0.978,0.990) 0.59 (0.55,0.63) 

D.SVC EU 206 0.947 (0.916,0.976) 2265 0.991 (0.986,0.994) 0.6 (0.56,0.63) 

D.SVC US 86 0.896 (0.834,0.956) 1560 0.991 (0.986,0.996) 0.55 (0.50,0.60) 

D.Tr EU 145 0.876 (0.822,0.929) 2326 0.982 (0.976,0.987) 0.51 (0.48,0.53) 

D.Tr US 72 0.903 (0.824,0.968) 1574 0.983 (0.976,0.989) 0.52 (0.48,0.56) 

E.aAo EU 142 0.937 (0.891,0.973) 2329 0.995 (0.992,0.998) 0.68 (0.65,0.71) 

E.aAo US 99 0.91 (0.851,0.966) 1547 0.996 (0.992,0.999) 0.67 (0.62,0.71) 

E.aAr EU 126 0.961 (0.924,0.992) 2345 0.997 (0.995,0.999) 0.8 (0.76,0.83) 

E.aAr US 48 0.917 (0.830,0.982) 1598 0.995 (0.992,0.999) 0.69 (0.64,0.72) 

E.Du EU 131 0.955 (0.918,0.986) 2340 0.998 (0.995,1.000) 0.77 (0.74,0.80) 

E.Du US 44 0.887 (0.783,0.975) 1602 0.995 (0.991,0.998) 0.64 (0.57,0.70) 

E.ES EU 243 0.947 (0.917,0.973) 2228 0.992 (0.988,0.996) 0.72 (0.70,0.74) 

E.ES US 132 0.902 (0.848,0.949) 1514 0.994 (0.990,0.998) 0.66 (0.63,0.69) 

E.PA EU 134 0.933 (0.888,0.972) 2337 0.994 (0.990,0.997) 0.72 (0.69,0.75) 

E.PA US 96 0.917 (0.858,0.971) 1550 0.997 (0.993,0.999) 0.71 (0.66,0.75) 

E.Sp EU 229 0.957 (0.925,0.980) 2242 0.992 (0.989,0.996) 0.73 (0.71,0.75) 

E.Sp US 139 0.914 (0.867,0.961) 1507 0.999 (0.996,1.000) 0.68 (0.65,0.71) 

E.SVC EU 260 0.947 (0.918,0.973) 2211 0.996 (0.994,0.999) 0.6 (0.57,0.63) 

E.SVC US 142 0.909 (0.859,0.955) 1504 0.997 (0.994,1.000) 0.61 (0.57,0.64) 

E.Th EU 178 0.899 (0.854,0.942) 2293 0.99 (0.986,0.994) 0.61 (0.58,0.65) 

E.Th US 98 0.878 (0.805,0.938) 1548 0.993 (0.989,0.997) 0.55 (0.50,0.60) 

E.Tr EU 180 0.923 (0.883,0.961) 2291 0.985 (0.980,0.990) 0.53 (0.50,0.56) 

E.Tr US 106 0.887 (0.825,0.942) 1540 0.989 (0.984,0.994) 0.5 (0.46,0.53) 

F.3V EU 77 0.78 (0.689,0.859) 2394 0.995 (0.992,0.998) 0.59 (0.55,0.63) 

F.3V US 73 0.781 (0.680,0.869) 1573 0.994 (0.989,0.997) 0.6 (0.55,0.64) 

F.AC EU 176 0.938 (0.901,0.971) 2295 0.995 (0.992,0.998) 0.73 (0.71,0.75) 

F.AC US 145 0.959 (0.923,0.987) 1501 0.997 (0.994,1.000) 0.76 (0.73,0.78) 

F.aFx EU 163 0.988 (0.968,1.000) 2308 0.996 (0.993,0.999) 0.62 (0.59,0.64) 

F.aFx US 146 0.905 (0.849,0.946) 1500 0.998 (0.996,1.000) 0.63 (0.60,0.66) 

F.Atr EU 272 0.964 (0.940,0.984) 2199 1.0 (1.000,1.000) 0.71 (0.69,0.73) 

F.Atr US 224 0.92 (0.881,0.952) 1422 1.0 (0.998,1.000) 0.73 (0.70,0.75) 

F.CP EU 272 0.971 (0.950,0.989) 2199 1.0 (1.000,1.000) 0.67 (0.65,0.69) 

F.CP US 239 0.908 (0.868,0.941) 1407 1.0 (1.000,1.000) 0.65 (0.63,0.68) 

F.CSP EU 184 0.962 (0.933,0.985) 2287 1.0 (1.000,1.000) 0.58 (0.55,0.60) 

F.CSP US 128 0.907 (0.850,0.955) 1518 1.0 (1.000,1.000) 0.53 (0.50,0.56) 

F.dAV EU 104 0.991 (0.969,1.000) 2367 0.998 (0.995,1.000) 0.61 (0.58,0.64) 

F.dAV US 89 0.911 (0.842,0.966) 1557 0.998 (0.995,1.000) 0.65 (0.61,0.70) 

F.dCS EU 115 0.948 (0.906,0.984) 2356 0.998 (0.995,0.999) 0.58 (0.55,0.61) 

F.dCS US 88 0.853 (0.770,0.924) 1558 0.997 (0.994,0.999) 0.61 (0.58,0.65) 

F.dTh EU 224 0.898 (0.854,0.934) 2247 0.993 (0.989,0.996) 0.68 (0.66,0.69) 

F.dTh US 195 0.903 (0.858,0.940) 1451 0.998 (0.996,1.000) 0.7 (0.68,0.72) 

F.For EU 53 0.906 (0.827,0.977) 2418 0.999 (0.997,1.000) 0.55 (0.51,0.60) 

F.For US 56 0.875 (0.770,0.956) 1590 0.999 (0.996,1.000) 0.53 (0.48,0.57) 
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F.pAV EU 123 0.968 (0.933,0.993) 2348 1.0 (0.998,1.000) 0.6 (0.57,0.63) 

F.pAV US 103 0.884 (0.819,0.943) 1543 0.995 (0.991,0.998) 0.64 (0.60,0.68) 

F.pCS EU 163 0.908 (0.861,0.950) 2308 0.998 (0.996,1.000) 0.58 (0.56,0.61) 

F.pCS US 150 0.827 (0.765,0.885) 1496 0.994 (0.990,0.998) 0.65 (0.62,0.68) 

F.pFx EU 146 0.946 (0.907,0.980) 2325 0.994 (0.991,0.997) 0.53 (0.50,0.55) 

F.pFx US 112 0.929 (0.872,0.973) 1534 0.99 (0.985,0.995) 0.56 (0.53,0.59) 

F.POS EU 135 0.956 (0.916,0.986) 2336 0.995 (0.992,0.998) 0.51 (0.48,0.53) 

F.POS US 122 0.935 (0.888,0.975) 1524 0.993 (0.988,0.996) 0.61 (0.58,0.65) 

F.pTh EU 201 0.906 (0.863,0.943) 2270 0.994 (0.990,0.997) 0.67 (0.66,0.69) 

F.pTh US 185 0.898 (0.854,0.940) 1461 0.994 (0.990,0.998) 0.68 (0.66,0.70) 

F.Sep EU 227 0.956 (0.929,0.979) 2244 0.992 (0.988,0.996) 0.67 (0.64,0.69) 

F.Sep US 197 0.904 (0.855,0.941) 1449 0.994 (0.989,0.998) 0.65 (0.62,0.68) 

F.SF EU 128 0.946 (0.903,0.983) 2343 0.998 (0.995,1.000) 0.77 (0.75,0.79) 

F.SF US 93 0.85 (0.773,0.922) 1553 0.997 (0.994,1.000) 0.74 (0.71,0.77) 

F.Sk EU 208 0.972 (0.947,0.991) 2263 0.987 (0.983,0.992) 0.95 (0.95,0.96) 

F.Sk US 237 0.92 (0.883,0.951) 1409 1.0 (1.000,1.000) 0.97 (0.97,0.98) 

G.4V EU 118 0.907 (0.853,0.958) 2353 0.995 (0.992,0.998) 0.54 (0.51,0.58) 

G.4V US 77 0.923 (0.856,0.983) 1569 0.989 (0.984,0.994) 0.56 (0.51,0.60) 

G.CB EU 249 0.932 (0.900,0.961) 2222 0.985 (0.980,0.990) 0.46 (0.43,0.48) 

G.CB US 167 0.917 (0.870,0.957) 1479 0.993 (0.988,0.997) 0.67 (0.64,0.70) 

G.CM EU 292 0.942 (0.915,0.967) 2179 0.997 (0.995,0.999) 0.62 (0.59,0.65) 

G.CM US 190 0.916 (0.872,0.952) 1456 0.998 (0.996,1.000) 0.7 (0.67,0.73) 

G.dCH EU 305 0.951 (0.925,0.974) 2166 0.999 (0.997,1.000) 0.75 (0.73,0.76) 

G.dCH US 203 0.981 (0.960,0.996) 1443 0.998 (0.996,1.000) 0.76 (0.73,0.78) 

G.dTh EU 143 0.924 (0.874,0.965) 2328 0.994 (0.990,0.997) 0.62 (0.59,0.64) 

G.dTh US 156 0.962 (0.927,0.988) 1490 0.996 (0.992,0.999) 0.66 (0.64,0.68) 

G.pCH EU 306 0.951 (0.927,0.974) 2165 1.0 (0.998,1.000) 0.76 (0.74,0.77) 

G.pCH US 205 0.976 (0.955,0.996) 1441 0.999 (0.997,1.000) 0.76 (0.74,0.78) 

G.pTh EU 152 0.895 (0.842,0.941) 2319 0.996 (0.993,0.998) 0.6 (0.58,0.63) 

G.pTh US 161 0.969 (0.940,0.994) 1485 0.997 (0.994,1.000) 0.62 (0.61,0.64) 

G.Ver EU 256 0.879 (0.839,0.917) 2215 0.997 (0.994,0.999) 0.57 (0.54,0.59) 

G.Ver US 162 0.908 (0.861,0.947) 1484 0.995 (0.991,0.998) 0.62 (0.59,0.65) 

I.bCC EU 181 0.94 (0.905,0.974) 2290 0.997 (0.995,1.000) 0.6 (0.57,0.62) 

I.bCC US 44 0.773 (0.642,0.895) 1602 0.991 (0.986,0.995) 0.46 (0.42,0.50) 

I.CSP EU 199 0.925 (0.884,0.961) 2272 1.0 (1.000,1.000) 0.75 (0.73,0.78) 

I.CSP US 78 0.783 (0.685,0.872) 1568 1.0 (0.999,1.000) 0.6 (0.56,0.64) 

I.Fas EU 88 0.955 (0.909,0.990) 2383 0.999 (0.998,1.000) 0.6 (0.56,0.64) 

I.Fas US 47 0.83 (0.721,0.934) 1599 0.999 (0.997,1.000) 0.51 (0.46,0.56) 

I.lVer EU 93 0.957 (0.911,0.990) 2378 1.0 (0.998,1.000) 0.72 (0.68,0.75) 

I.lVer US 53 0.831 (0.724,0.928) 1593 1.0 (0.999,1.000) 0.61 (0.57,0.65) 

I.NB EU 109 0.945 (0.899,0.982) 2362 0.994 (0.990,0.997) 0.66 (0.62,0.69) 

I.NB US 59 0.848 (0.750,0.933) 1587 0.994 (0.990,0.998) 0.59 (0.54,0.64) 

I.rgCC EU 186 0.925 (0.886,0.963) 2285 0.999 (0.997,1.000) 0.55 (0.53,0.58) 

I.rgCC US 60 0.784 (0.676,0.883) 1586 0.998 (0.995,1.000) 0.49 (0.44,0.54) 

I.sCC EU 130 0.947 (0.904,0.984) 2341 0.992 (0.988,0.995) 0.5 (0.47,0.53) 

I.sCC US 29 0.759 (0.600,0.914) 1617 0.997 (0.994,0.999) 0.43 (0.35,0.52) 
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I.uVer EU 106 0.934 (0.881,0.981) 2365 0.998 (0.996,1.000) 0.61 (0.58,0.64) 

I.uVer US 59 0.831 (0.728,0.921) 1587 1.0 (0.998,1.000) 0.52 (0.48,0.56) 

 

 

Mesure Continent n(positif) Se Se CI n(negatif) Sp Sp CI LOA LOA CI 

Axe cardiaque EU 173 0.942 (0.908,0.976) 266 0.906 (0.868,0.940) 6.167 (5.437,6.897) 

Axe cardiaque US 182 0.989 (0.972,1.000) 265 0.86 (0.815,0.902) 7.411 (6.440,8.394) 

Position cardiothoracique EU 167 0.934 (0.894,0.969) 266 0.944 (0.914,0.970) 0.066 (0.059,0.075) 

Position cardiothoracique US 187 0.947 (0.913,0.979) 265 0.766 (0.713,0.819) 0.059 (0.051,0.067) 

Ratio cardiothoracique EU 158 0.994 (0.977,1.000) 266 0.921 (0.883,0.951) 0.062 (0.046,0.084) 

Ratio cardiothoracique US 195 0.944 (0.910,0.975) 265 0.785 (0.736,0.834) 0.057 (0.050,0.066) 

Indice céphalique EU 154 0.955 (0.916,0.982) 266 0.917 (0.883,0.947) 0.032 (0.028,0.037) 

Indice céphalique US 159 0.956 (0.924,0.986) 265 0.932 (0.898,0.962) 0.025 (0.021,0.030) 

Ratio de la largeur ventriculaire EU 174 0.983 (0.962,1.000) 266 0.906 (0.868,0.936) 0.097 (0.088,0.108) 

Ratio de la largeur ventriculaire US 182 0.907 (0.863,0.947) 265 0.917 (0.883,0.947) 0.137 (0.092,0.188) 

Ratio thymique-thoracique EU 170 0.959 (0.928,0.987) 266 0.962 (0.940,0.981) 0.051 (0.045,0.057) 

Ratio thymique-thoracique US 161 0.888 (0.836,0.937) 265 0.868 (0.823,0.909) 0.057 (0.048,0.067) 

Nombre de vaisseaux EU 187 0.947 (0.911,0.978) 266 0.974 (0.955,0.992) 0.203 (0.000,0.330) 

Nombre de vaisseaux US 156 0.91 (0.865,0.952) 265 0.966 (0.943,0.985) 0.369 (0.164,0.520) 

Ratio des gros vaisseaux EU 195 0.979 (0.958,0.995) 266 0.936 (0.906,0.962) 0.12 (0.112,0.134) 

Ratio des gros vaisseaux US 149 0.987 (0.966,1.000) 265 0.958 (0.932,0.981) 0.092 (0.081,0.102) 

Ratio du CSP EU 181 0.923 (0.879,0.961) 266 0.974 (0.955,0.992) 0.841 (0.777,0.904) 

Ratio du CSP US 177 0.819 (0.762,0.876) 265 0.996 (0.989,1.000) 0.82 (0.740,0.887) 

VP-ratio EU 158 0.949 (0.911,0.981) 266 1.0 (1.000,1.000) 0.061 (0.053,0.068) 

VP-ratio US 161 0.957 (0.922,0.983) 265 1.0 (1.000,1.000) 0.069 (0.061,0.075) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

EU 159 0.969 (0.936,0.994) 266 0.929 (0.895,0.959) 0.082 (0.075,0.089) 

LƴŘƛŎŜ ŘŜ ƭΩ9ǎǇŀŎŜ  
Post-Atrium Gauche 

US 197 0.985 (0.966,1.000) 265 0.943 (0.913,0.970) 0.075 (0.070,0.081) 

 

9. Contre-indications 
 
Il nôy a pas de contre-indication liée à FETOLY. 

10. Risques résiduels, précautions, interactions avec 

dôautres ®quipements 

Risques résiduels et précautions issus du dossier de management des risques :  

¶ L'utilisateur doit zoomer d'au moins 30 % pour éviter les faux négatifs du logiciel ; 

¶ L'utilisateur doit systématiquement examiner l'ensemble des images sélectionnées 

avant l'exportation ; 

¶ Une négligence de la fonction de réinitialisation peut entraîner une confusion des 

dossiers patients et contribuer à des faux négatifs dans le dépistage ; 

¶ Les images supprimées lors de la sélection des images sont définitivement perdues ; 

¶ La configuration de l'entrée du flux vidéo peut contribuer à des faux négatifs dans le 

dépistage ; 
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¶ Un flux vidéo incompatible peut entraîner une erreur dans la documentation de 

l'examen. Le flux vidéo doit avoir les caractéristiques suivantes : 

o Au moins 24 images par seconde (ips) ; 

o Une résolution inférieure à 1280*720. 

¶ L'incompatibilité de la tablette peut entraîner une erreur dans la documentation de 

lôexamen ; 

¶ Un échec d'exportation entraîne la perte du rapport d'examen ; 

¶ Veuillez vérifier le nom du patient choisi avant l'exportation DICOM sur la page 

d'exportation pour éviter la confusion des dossiers patients ; 

¶ L'utilisation lors du 1er trimestre de grossesse entraîne des erreurs dans la fonction de 

complétude ; 

¶ L'examen doit °tre r®alis® sur un seul fîtus ¨ la fois ; 

¶ Si la tablette commence à surchauffer, arrêtez d'utiliser le logiciel ; 

¶ Veuillez vérifier le niveau de la batterie de votre tablette avant l'examen. L'arrêt du 

logiciel peut entraîner la perte des données de l'examen ; 

¶ Le logiciel ne peut pas être utilisé à des fins de dépistage, car cela peut contribuer à 

des faux négatifs dans le dépistage ; 

¶ Utilisez la tablette seule et ne permettez pas à une personne non autorisée d'accéder 

à votre tablette pour éviter les risques de cybersécurité ; 

¶ Veuillez noter que lorsque les données sont exportées sur votre appareil, elles sont 

sous votre responsabilité ; 

¶ Ne pas utiliser d'autres applications sur la tablette en parallèle à FETOLY afin d'éviter 

toute interférence avec le processus de réception du flux d'images ou l'exécution des 

calculs dôapprentissage automatique. 

¶ Ne pas utiliser lôapplication lors dôun examen avec une sonde transvaginale, car le 

produit nôa pas ®t® test® avec des images transvaginales. 

 
Avertissements et pr®cautions issus de lô®tude de performance du logiciel : 
¶ La sensibilité du logiciel peut être plus faible pour la détection de : 

o Les critères de qualité du cîur suivants : Décalage des valves auriculo-
ventriculaires au niveau de la croix du cîur (vue 4-cavités) 

o Les critères de qualité cérébrale suivants : 
Á Suture coronale proximale (vue axiale) 
Á Cavum Septum Pellucidum (vue axiale) 
Á 3e ventricule (vue axiale) 

 
Les utilisateurs doivent faire preuve de prudence pour cette vue et ces critères de 
qualité, et vérifier les résultats. 

 
Interactions avec dôautres ®quipements 
 
Le logiciel FETOLY est conçu pour fonctionner sur une large gamme de tablettes sans 
dépendre du calcul dans le cloud externe. FETOLY est configuré pour recevoir un flux vidéo 
dô®chographie, ce qui peut °tre r®alis® par un syst¯me dô®chographie ®quip® dôune sortie 
HDMI connectée au matériel exécutant le logiciel. 
 
Le logiciel est compatible avec les appareils dô®chographie des marques General Electric, 
Samsung et Canon. 
 
Le logiciel nécessite la configuration minimale suivante pour la tablette : 
¶ Architecture CPU ARMv8 
¶ Processeur Snapdragon 8, ou 



 

100 

 

¶ Processeur M1, ou 
¶ Processeur A14, et 
¶ Au moins 8 Go de RAM 
¶ Au moins 1 Go de capacité de stockage 
¶ Android version 13/ iOS version 17 ou supérieure 

 
Les modèles de tablettes recommandés sont : 
¶ Samsung Galaxy Tab S8 ou supérieure 
¶ Ipad Air 5 ou supérieure 
¶ Ipad 10 ou supérieure 
¶ Ipad mini 7 ou supérieure 
¶ Ipad Pro 3 ou supérieure 

 
Nôh®sitez pas ¨ contacter le support Diagnoly ¨ support@diagnoly.com en cas de doute sur le 
choix du modèle de tablette. 
 
Les images étiquetées par FETOLY peuvent être sauvegardées directement sur la tablette ou 
envoyées à un autre appareil connecté au même réseau que celui exécutant FETOLY. Pour 
utiliser cette option, le logiciel n®cessite un serveur FTP sur lôappareil cible, un serveur DICOM 
Store ou une connexion Bluetooth. 
 

11. Effets indésirables 

Il nôy a pas dôeffet ind®sirable li® ¨ FETOLY. 

 

12. Informations de cybersécurité 

12.1. Description de la Protection des Fonctionnalités Critiques à Haut Niveau  

Cette section fournit une description générale des fonctionnalités du dispositif qui protègent 

les fonctionnalités critiques. La réception du flux d'images et les fonctionnalités d'analyse 

d'images dépendent des ressources locales (câble physique, modèle d'IA en périphérie) et ne 

nécessitent pas internet pour fonctionner. Le logiciel ne stocke ni ne gère les données des 

patients, mais permet à l'utilisateur d'exporter, après un examen, un rapport d'examen vers un 

dispositif tiers. Un mode d'exportation de secours est disponible si le réseau local est 

compromis, permettant aux utilisateurs de sauvegarder les rapports sur le système de fichiers 

de la tablette. 

12.2. Risques de cybersécurité inhérents au dispositif  

Les risques inhérents à la cybersécurité de FETOLY incluent : 

¶ Le vol de données patients 

¶ Des soins moins performants pour le patient en raison d'un dysfonctionnement de l'IA, 

tels que des modifications des poids du modèle ou des modifications du 

logiciel/système d'exploitation 

¶ Une mauvaise utilisation de l'appareil, entraînant des résultats différents de ceux 

prévus par le fabricant ou attendus par l'utilisateur 

¶ La perte de temps pour l'utilisateur. 

Ces risques sont contrôlés par l'analyse des risques. 

12.3. Diagramme des contrôles de cybersécurité recommandés  
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Le diagramme d®crit lôenvironnement du logiciel FETOLY fonctionnant sur la tablette de 

lôutilisateur ainsi que les communications dôentr®e/sortie avec le syst¯me dô®chographie et le 

dispositif tiers. 

Il inclut les r®f®rences aux contr¹les de cybers®curit® recommand®s pour lôenvironnement 

dôutilisation pr®vu d®crit dans la section 12.4 : 

¶ G1 : Fonctionnement sécurisé avec des systèmes tiers via FTP sur SSL/TLS 

¶ G2 : Fonctionnement sécurisé avec des systèmes tiers via Bluetooth (Android 

seulement) 

¶ G3 : Contr¹le s®curis® de lôacc¯s au dispositif 

¶ G4 : Fonctionnement sécurisé avec des systèmes tiers via DICOM sur SSL/TLS 

12.4. Instructions relatives au dispositif et spécifications du produit concernant les 

contrôles de cybersécurité recommandés adaptés à l'environnement d'utilisation prévu  

Directives pour un fonctionnement sécurisé avec des systèmes tiers via FTP sur SSL/TLS 

(G1) : 

¶ Exigences réseau minimales : L'infrastructure réseau doit prendre en charge FTP sur 

SSL/TLS (FTPS) et le serveur FTP doit être compatible avec FTPS. Implémentez une 

segmentation réseau et des règles de pare-feu pour restreindre l'accès aux services et 

adresses IP nécessaires. 

¶ Installation d'un serveur FTP sur SSL/TLS, tel que : 

o Windows 10/11 avec IIS : Référez-vous à la documentation de Microsoft pour 

configurer FTP sur TLS/SSL avec IIS. 

o FileZilla Server (multiplateforme) : Configurez FTPES « Require explicit FTP 

over TLS », créez un utilisateur avec un mot de passe robuste*, définissez un 

chemin de stockage des données (par exemple, C:\FetolyData ou 

/home/shared/FetolyData), et configurez les règles de pare-feu pour le 

programme ou le port spécifique utilisé par le serveur FTP. 

Directives pour un fonctionnement sécurisé avec des systèmes tiers via Bluetooth (G2, 

Android seulement) : 

¶ Exigences réseau minimales : Version Bluetooth 5 ou supérieure.  
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¶ Définissez un mot de passe robuste dans le logiciel pour protéger les données patient 

exportées*. 

Directives pour un contrôle sécurisé de l'accès au dispositif (G3) : 

¶ Configurez un écran de verrouillage avec un mot de passe robuste*, un code PIN ou 

une authentification biométrique. 

¶ Activez les mises à jour automatiques pour le système d'exploitation et toutes les 

applications installées. 

¶ Désactivez toutes les interfaces réseau inutilisées (par exemple, NFC, IR). 

Directives pour une utilisation sécurisée avec des systèmes tiers via DICOM (G4) : 

¶ Assurez-vous que les communications s'effectuent sur un réseau sécurisé et 

segmenté, en limitant l'accès grâce à des configurations de pare-feu robustes et des 

mécanismes de contrôle d'accès efficaces. 

Recommandations pour des mots de passe robustes : 

¶ Long : Au moins 16 caractères (plus long si possible). 

¶ Aléatoire : Une chaîne de lettres majuscules et minuscules, chiffres et symboles 

mélangés (le plus fort !) ou une phrase secrète composée de 5 à 7 mots aléatoires. 

¶ Unique : Utilisé pour un seul compte ou appareil. 

En cas de vulnérabilité ou d'incident de cybersécurité détecté : 

¶ Signalez immédiatement l'incident à votre équipe de sécurité informatique et à 

Diagnoly (support@diagnoly.com). 

¶ Sur la tablette : 

o Réinitialisation : Restaurez les paramètres d'usine pour effacer toutes les 

données et configurations. 

o Réinstallation de l'application : Téléchargez la dernière version sécurisée de 

l'application depuis le Google Play Store. 

o Option de secours : Utilisez l'exportation locale sur une carte SD si les 

exportations via le réseau sont compromises. 

 

12.5. Liste des ports réseau et autres interfaces  

Le logiciel FETOLY reçoit les données du flux d'entrée via un câble connecté entre la sortie 

de moniteur externe du système d'échographie et l'entrée USB-C de la tablette. Le logiciel 

peut être configuré pour exporter des rapports d'examen vers un dispositif tiers via TCP/IP 

FTPS, DICOM ou Bluetooth. 

Pour l'exportation de données via le réseau TCP/IP FTPS : 

¶ Protocole : FTPS 

¶ Ports entrants : Le logiciel n'ouvre aucun port entrant lui-même, car il fonctionne 

uniquement en tant que client, et non en tant que serveur. 

¶ Ports sortants : Le logiciel utilise un port éphémère assigné dynamiquement (plage : 

1024-65535) pour établir une connexion avec le serveur FTPS à une adresse IP 

spécifiée. Le port entrant du serveur FTPS tiers est défini par l'utilisateur. 

¶ Règles de pare-feu : Les pare-feux côté client et serveur doivent autoriser les 

connexions sortantes du client vers le port du serveur. 

Pour l'exportation de données via Bluetooth/OBEX (Android seulement) : 
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¶ Chiffrement : Les données sont compressées (zippées) et protégées par un mot de 

passe. 

Exportation des données via DICOM :  

¶ Protocole :  DICOM 

¶ Ports entrants :  Le logiciel nôouvre aucun port entrant, car il fonctionne uniquement 

comme client et non comme serveur. 

¶ Ports sortants :  Le logiciel utilise un port éphémère attribué dynamiquement pour 

établir une connexion au serveur DICOM à une adresse IP spécifiée : 

o Android :  de 32 768 à 60 999 

 

Le port entrant du serveur DICOM tiers est d®fini par lôutilisateur. 

¶ Règles de pare -feu :  Les pares-feux, côté client et côté serveur, doivent autoriser les 

connexions sortantes du client vers le port du serveur DICOM. 

12.6. Exigences relatives à l'infrastructure de support  

Reportez-vous à la section 9 pour connaître les exigences relatives à l'infrastructure, y compris 

la configuration minimale de la tablette et les systèmes d'échographie compatibles. 

12.7. Nomenclature du logiciel (sBoM)  

Une nomenclature est disponible pour les utilisateurs afin de gérer leurs actifs, comprendre 

l'impact potentiel des vulnérabilités identifiées et déployer des contre-mesures pour maintenir 

la sécurité et l'efficacité du dispositif. La sBoM est téléchargeable depuis la page « À propos 

» du logiciel, dans un format lisible par machine (.csv), en cliquant sur « afficher » devant « 

Avis de tiers ». 

12.8. Instructions de mises à jour  

Reportez-vous à la section 13 « Mise à jour du logiciel et de la licence » pour les instructions 

de mise à jour.     

12.9. Description de la réponse du dispositif en cas de détection de conditions 

anormales  

Cette section décrit la réponse du logiciel aux événements de sécurité. Tous les crashs du 

logiciel sont exportés via un journal de crash vers Firebase. Les avertissements suivants 

peuvent appara´tre lors de lôutilisation de FETOLY : 

¶ £chec de lôexportation : anomalie r®seau entra´nant lô®chec de lôexportation du rapport 

via TCP/IP FTPS, DICOM ou Bluetooth. 

¶ Échec de la connexion USB : aucun câble USB-C connecté à la tablette ou échec de 

la réception du flux vidéo USB-C. 

¶ £chec de la validation de la licence : tentative de validation de la licence par lôutilisateur 

sans connexion Internet, activation automatique de lôheure ou licence valide. 

¶ Surchauffe de la tablette. 

¶ Probl¯me de compatibilit® de la tablette : fr®quence dôimages du flux vid®o inf®rieure ¨ 

24 fps. 

¶ Batterie faible de la tablette. 

12.10. Sauvegarde et Restauration  
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Pour restaurer les fonctionnalités et la configuration par défaut du dispositif, désinstallez et 

réinstallez le dispositif via le Google Play/ App Store.  

12.11. Description des méthodes de conservation et de récupération de la configuration 

du dispositif par un utilisateur autorisé authentifié  

Les paramètres d'exportation, tels que les identifiants des dispositifs tiers, et les paramètres 

de capture vidéo, tels que le ratio vidéo d'entrée, sont conservés dans le cache de stockage 

de données de la tablette, isolés de manière sécurisée par Android. Étant donné que les 

configurations mentionnées ci-dessus sont rapides à configurer, aucune méthodologie 

spécifique de récupération n'est mise en place. Les utilisateurs sont invités à saisir à nouveau 

les paramètres manuellement lors de la réinstallation ou de l'installation d'un nouveau 

dispositif.  

12.12. Configuration de la sécurité  

Cette section fournit des instructions pour garantir que le logiciel FETOLY est configuré et 

maintenu de manière sécurisée. 

Configuration initiale  : Téléchargez et installez la dernière version depuis le Google Play/ 

App Store. Vérifiez que le nom et l'icône de l'application correspondent à ceux fournis dans la 

section 13. Effectuez toutes les étapes de configuration de l'exportation via une connexion 

réseau sécurisée conformément aux directives G1, G2 de la section 12.4. Assurez-vous que 

le dispositif exécutant FETOLY est sécurisé conformément à la directive G3 de la section 12.4. 

Réponse aux incidents  : Activez la connexion Internet pour enregistrer les crashs et les 

activités anormales, comme décrit dans la section 12.13. Signalez toute vulnérabilité détectée 

conformément aux directives de la section 12.4. 

12.13. Collecte de preuves judiciaires, si approprié, pour l'environnement d'utilisation 

prévu  

Un syst¯me de rapport dôaccident est int®gr® au logiciel. Les rapports dôaccident sont envoy®s 

en cas dô®chec de l'application ou d'®v®nement anormal si une connexion Internet est activ®e. 

12.14. Informations sur la fin de vie et la fin du support pour le système ou les 

composants, si elles sont connues ou anticipées.  

La fin de vie et la fin du support dépendent de la validité de la licence. La licence sera 

renouvelée automatiquement via une connexion Internet tant que le contrat de licence est 

toujours valide. Si le contrat est expiré ou que la fin de vie du produit est atteinte, un nouveau 

code dôenregistrement vous sera demand®. 

12.15. Désinstallation sécurisée  

Pour mettre hors service et disposer du logiciel, désinstallez l'application via le système 

Android comme toute autre application sur votre tablette, dans les paramètres de l'application, 

comme illustré dans la section 13 au paragraphe "désinstallation du logiciel". Cette 

désinstallation supprimera toutes les données liées à l'utilisation de FETOLY, y compris la 

licence, de votre tablette. 

13. Instructions dôutilisation 
 

Installation et lancement du logiciel  
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1. Aller sur Google Play ou lôApp Store, écrire FETOLY dans la barre de recherche et 

lancer le t®l®chargement et lôinstallation automatiques 

 

 

2. Cliquer sur lôic¹ne FETOLY sur la tablette 

3. Validation de la licence : si n®cessaire, entrez le code dôenregistrement comme 

montré ci-dessous. Diagnoly est responsable de la fourniture de la licence. Vous 

pouvez contacter Diagnoly pour l'édition de la licence en cliquant directement sur le 

bouton affiché en bas de la page dôaccueil. La licence est li®e ¨ l'ID de votre dispositif, 

qui est disponible dans la page des paramètres de licence. 

 

4. Connexion au réseau WIFI :  si vous désirez recevoir les données échographiques 

sur votre ordinateur personnel, connectez votre tablette sur votre réseau WIFI. 

Choix de la langue  

Par défaut, le logiciel est configuré dans la même langue que celle de votre tablette. 

Cependant, vous pouvez choisir la langue de votre choix dans « Paramètres » > « Langue ». 
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Cela vous dirigera vers les paramètres de langue de l'application sur Android. Une fois la 

langue souhaitée sélectionnée, l'application sera traduite dans cette langue lors du prochain 

lancement. 

 

 

Connexion de la machine dô®chographie 

1. Allumer le système d'échographie : Avant de connecter votre tablette, assurez-vous 

que le système d'échographie est allumé et en bon état de fonctionnement. 
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2. Connecter votre tablette au système d'échographie : Pour connecter, il suffit de 

brancher l'extrémité USB (Type C) d'un adaptateur UVC sur votre tablette et l'extrémité 

HDMI sur votre machine à ultrasons. 

3. Vérification : Pour vérifier la connexion entre le système d'échographie et la tablette, 

ouvrez le logiciel FETOLY. Si une nouvelle source USB a été connectée, le logiciel 

affichera automatiquement la page de configuration du flux vidéo. 

 

Configuration du flux vidéo :  

1. Commencez par configure le flux vidéo dans le logiciel : 

a. Quand le logiciel ouvre automatiquement la page de configuration du flux vidéo, 

choisissez le ratio en alignement avec le ratio de sortie de votre machine 

échographique et sélectionnez la zone échographique à analyser. Dans 

dôautres situations, allez dans óparam¯tresô > ócapture vid®oô pour configure le 

flux vidéo, avec la même méthodologie. 

 

b. La zone sélectionnée apparaît en temps réel sur la page de vidéo (streaming). 

Le bouton de lecture peut être utilisé sur la page de vidéo (streaming) pour 

lancer l'analyse 

c. V®rifiez que le microphone nôest pas d®sactiv® sur votre tablette car cela 

bloquerait aussi le flux vidéo. 
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[OPTIONEL] Configuration de la machine échographique  

Certains systèmes à ultrasons permettent de configurer la taille de la zone à ultrasons dans la 

sortie vidéo. Dans ce cas, il est conseillé de sélectionner la plus grande zone possible. 

Configuration de lôexportation 

 

1. Configurez le serveur DICOM distant pour lôexportation des images captur®es par 

FETOLY. Veuillez noter que cette ®tape n®cessite la pr®sence dôun serveur DICOM 
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fonctionnant sur un appareil connecté au même réseau que la tablette exécutant 

FETOLY. 

a. Allez dans « Paramètres » > « Paramètres de réseau », sélectionnez configurer 

DICOM et entrez les informations requises pour votre serveur stockage DICOM 

: hôte de la liste des tâches (adresse IP) et titre AE, hôte du stockage DICOM 

(adresse IP) et titre AE, titre AE du dispositif. Pour vérifier la connexion, cliquez 

sur le bouton « Tester la connexion » pour chaque serveur DICOM. Cela 

garantit que la connexion est valide et prête pour l'exportation des images. Vous 

pouvez aussi activer optionnellement lôoption TLS. 

 

2. De manière alternative, configurez le serveur distant pour l'exportation des images 

capturées par FETOLY. Veuillez noter que cette étape nécessite la présence d'un 

serveur FTP fonctionnant sur un dispositif connecté au même réseau que la tablette 

exécutant FETOLY. 

b. Allez dans « Paramètres » > « Paramètres de réseau », sélectionnez configurer 

FTP et entrez les informations requises pour votre client FTP : nom d'hôte 

(adresse IP), nom d'utilisateur et mot de passe. Pour vérifier la connexion, 

cliquez sur le bouton « Tester la connexion ». Cela garantit que la connexion 

est valide et prête pour l'exportation des images. 

 
































































































































































































































































































































































































































































































































































































































































































