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Receive from a memory a patient study comprising a plurality of
electrocardiograph images taken by an ultrasound device of a patient
heart
300

!

Separate, by a first filter, the plurality of electrocardiograph images
according to which are 2D images and Doppler modality images
based on analyzing image metadata

302 .
Y l
Classify, by a first neural Classify, by a second neural
network, the 2D images network, the Doppler modality
by view type images by view type
304 306
Y ¢
Segment, by a third neural Segment, by a fourth neural
network, regions of interest network, the Doppler modality
(e.g., cardiac chambers) in images to generate waveform
the 2D images to produce traces to produce segmented
segmented 2D Doppler modality images
308 309

Y v

Use both the segmented 2D images and the segmented Doppler
modality images, calculate for the patient study measurements of
cardiac features for both left and right sides of the heart
310

Y

Generate conclusions by comparing the calculated measurements
with international cardiac guidelines
312

'

Qutput a report highlighting ones of the automatically generated
measurements that fall outside of the International guidelines
314
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confidence scores
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Y
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pericardial effusion
446

Y
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measurement data the measurements
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on International guidelines to generate
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OQutput best
measurement data to a
JSON fite for flexibility of
export to other applications
450

Y

Display a lightweight browser-

based Ul showing a report
visualizing the best
measurement data that is
editable by a user for human
verification
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international guideline
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Measurement
Data

'

Determine disease
prediction versus both
disease matched controls
and normal patient controls
460

|

Perform diagnosis of cardiac amyloidosis, hypertrophic
cardiomyopathy, restrictive pericarditis,
cardiotoxity, early diastolic dysfunction and
doppler free diastolic dysfunction assessment
462

|

Generate automated score to
predict mortality and
hospitalizations in the future
464

l

Generate diagnostic HFpEF
score for understanding
Predictions
466
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1200 BEST MEAUEMENT DATA
AAC_DIASTOLE_LV_MODI 84 1621849 5 3
A4C_DIASTOLE_LV_AREA 81 1782626 5 3
A4C_DIASTOLE_LV_LONG 88 9742721 5 3
A4C_SYSTOLE_LV_MOD 86 95.7245 5 3
A4C_SYSTOLE_LV_MOD! 87  95.7245 5 3
A4C_SYSTOLE_LV_AREA 82 111.611 5 3
A2C_DIASTOLE_LV_LONG 0 5587553 5 3
A4C_SYSTOLE_LA_MOD 55 0 5 3
A4C_SYSTOLE_LA_MODI 56 0 5 3
A4C_SYSTOLE_LA_AREA 52 6545080 5 3
A4C_SYSTOLE_LA_LONG 57 5800979 5 3
A4C_SYSTOLE_RA_MOD 59 6834016 5 3
A4C_SYSTOLE_RA_AREA 60 7389123 5 3
PLAX_SYSTOLE_LVID 145 2615142 18 3
PLAX_DIASTOLE_LVID 143 5353238 18 3
PLAX_DIASTOLE_LVPW 149 0694317 18 3
PLAX_DIASTOLE_LVOT 150 1508679 18 3
PLAX_DIASTOLE_{VSD 141 1127811 18 3 -
TAPSE 95 538047 24 3 N ——
PW (LVOT)_VMAX 135 0.109959 28 3
PW (LVOT)_VMEAN 136 14.85664 28 3 DR 16
PW (LVOT)_VT 140 1138244 28 3
A2C_DIASTOLE_LV_MOD 21 1683154 30 3
A2C_DIASTOLE_LV_MOD! 22 1683154 30 3
A2C_DIASTOLE_LV_AREA 19 179.9563 30 3
A2C_SYSTOLE_LV_MOD 24 8788392 30 3
A2C_SYSTOLE_LV_MODI 25 87.88392 30 3
A2C_SYSTOLE_LV_AREA 20 9527431 30 3
A2C_SYSTOLE_LV_LONG 26 7654814 30 3
A2C_SYSTOLE LA _MOD 16 7250261 30 3
A2C_SYSTOLE_LA_MODI 17 7250261 30 3
A2C_SYSTOLE_LA_AREA 14 83.36769 30 3
A2C_SYSTOLE_LA_LONG 18 6.08746 30 3
CW[AoV]_VMAX 130 014173 34 3
CW{AoV]_VMEAN 131 1229993 34 3
CWJAoV]_VT! 132 0464926 34 3
A4C+PW (MV)_E_HEIGHT 101 7093907 35 3
A4C+PW (MV)_E_DECT 97 0163194 35 3
A4C+PW (MV)_A_HEIGHT 99 5358164 35 3
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[ IN PATIENTS WITH NORMAL LV EF |

A 4
1- AVERAGE Efe' > 14

2-SEPTAL € VgléOCITY <7cm/s

LATERAL ¢' VELOCITY <10 cmis
3-TRVELOCITY > 2.8 m/s
4 - LAVOLUME INDEX >34mi/im?

<50% 50% > 50%
POSITIVE POSITIVE POSITIVE
NORMAL DIASTOLIC DIASTOLIC
FUNCTION INDETERMINATE DYSFUNCTION
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"File Type™: "2D",
"Measurements Used": False,
"ImageNana": "I1S5FP3Q2.dcm",
"NumberofFrames": 1,
"NumberofRegions": 1,
"UltrasoundColorDataPresent”: "DNY,
"Region 0": {
"PhysicalDeltax": 0.03063356,
"PhysicalDeltaY": 0.03063356,
"PhysicalUnitsXDirection™: 3,
"PhysicalunitsYDirection®: 3,
"ReferencePixelX0": 317,
"ReferencePixelYO": 0,
"RegionDataType™: 1,
"RegionFlags": 0,

"RegionLocationMaxX1"™: 825,
"ReglonLocationMaxY1"™: €58,
"ReglonLocationMinX0®: 191,
"ReglionLocationMinYO": 74,
"RegionSpatialFormat™: 1,
"TransducerFrequency™: 1670
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Normal ranges for LV mass indices
Woman Men
Linear method

LV mass (g) 67-162 88-224
LV mass/BSA (g/m?) 43-95 49-115
Relative wall thickness (cm) [0.22-0.42 0.24-042
Septal thickness (cm) 0.6-0.9 0.6-1.0
Posterior wall thickness 0.6-0.9 0.6-1.0

FIG. 14

ECHO WORKFLOW REPORT

PRINT VIEW FLAG
First name James Hall
Patient ID JHOO01
Body surface area
Referral reasons Acute coronary

MAIN FINDINGS

1. LV Systolic Function Normal
2. LV Systolic Function Normal
3. Cardiac Size Normal
4. RV Function Normal

FIG. 15
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