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My Big moments in Echocardiography

1. Doppler ultrasound



Case of PV obstruction

? PV leaflet motion abnormal

CW Doppler confirms both the presence and severity of PV dysfunction (non-invasively)
: measurement of valve gradients and time intervals (AT)

V1 = 4.5m/s, mean gradient = 50mmHg, AT = 148msecs
(mean grad 25mmHg 2009)

148ms



Case of PV regurgitation

CW Doppler trace demonstrated the presence of a PV leaflet abnormality and intermittent, severe AR (non-invasively)
: observation of event timing and time intervals (short AR PHT)



Big moments in Echocardiography: 1970’s

1971 2D Echocardiography

cross-sectional cardiac anatomy and function in ‘real-time’

1980
First description Exam protocols
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1979 at TPCH

Bom N, Lancée CT, Honkoop J, Hugenholtz PG. 
Ultrasonic viewer for cross-sectional analyses of 
moving cardiac structures. Biomed Eng. 1971;6:500-3

Dr D Radford



Big moments in Echocardiography: 1980’s

1842 Doppler principle

f = C
2 x ft x V cos θChristian Doppler
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Allowed the calculation of  flow velocity and the display 
of flow direction from the  Doppler shift

Asc Ao flow velocity in pt with AR (SSN)1977



Big moments in Echocardiography: 1980’s

1842 Doppler principle

f = C
2 x ft x V cos θChristian Doppler

1738 (simplified) Bernoulli Equation 

P1-P2(∆P) = 4V2 

for measurement of intracardiac pressure gradients
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Allowed the calculation of  flow velocity and the display 
of flow direction from the  Doppler shift (f)

P2
V

‘This integration of cardiac Doppler ultrasonography with two-
dimensional echocardiographic cardiac imaging led to a revolution 

in noninvasive hemodynamic evaluations’  
Fletcher A. Miller, Jr., MD, FASE. (J Am Soc Echocardiogr 2018;31:1353)

P1



Big moments in Echocardiography: 1980’s

1978 -1980
Doppler Haemodynamics

Growing clinical applications
1985-1989

Validation of (simplified) Bernoulli equation
for measurement of Valve Gradients and 

Intracardiac pressures

Br Heart J 40:131-140, 1978

Br Heart J 43:284-292, 1980
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Simultaneous Doppler – Dual Catheter correlative studies
Mayo Clinic

Mitral stenosis Aortic stenosis

R A Nishimura
A Jamil Tajik
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Simultaneous Doppler–Dual Catheter correlative studies
Mayo ClinicPhil Currie

Circulation 71, No. 6, 1162-1169, 1985.

Aortic stenosis

Validation of Bernoulli Equation (ΔP = 4V2) 1985-89

Aortic stenosis : mild / moderate / severe

Excellent correlation : cath Max IPG vs Doppler IPG
Excellent correlation : cath MPG and Doppler MPG

Digitized Ao-LV instantaneous pressure gradient (systole) 
vs AV CW Doppler instantaneous gradient (systole)

Jim Seward

Arithmetic mean of the IPGs = mean pressure gradient (MPG)



Simultaneous Doppler – Dual Catheter correlative studies
Mayo ClinicPhil Currie

(J Am Coll CardioI 1985;6:750-6) 
(J Am Coll CardioI 1986;7:800-6) 

RVSP (using TR velocity) Mixed LVOTO and RVOTO lesions

(Circulation 1989;80:504-514)

Prosthetic valves

Validation of Bernoulli Equation (ΔP = 4V2) 1985-89

Jim Seward



Big moments in Echocardiography: 1980’s
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Doppler Haemodynamics : foundation of quantitation 

SV[mls] = CSALVOT [cm2]   x   VTILVOT [cm]

AV
VTI

Valve 
Area =

MV VTI

or

LVOT SV

Valve areas (stenotic and prosthetic)
(based on continuity equation)

LV Stroke Volume
(based on hydraulic orifice equation Q = A x v )

Courtesy FA Miller Jr. MD

VTI

PW Doppler LVOT



Size of flow disturbance of 
MR jet mapped using the PW 
sample volume

Big moments in Echocardiography: 1980’s
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Colour Doppler



Clinical impact of non-invasive Doppler haemodynamics

% of Aortic Stenosis Patients Undergoing Invasive 
Hemodynamics, After Complete Doppler Exam, 

Prior to Valve Replacement 
Mayo Clinic 

Roger:  Mayo Clinic Proc, 2/96 

CP1008395-3 

Early 
1980s 
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Courtesy FA Miller Jr. MD

Big moments in Echocardiography: 1980’s
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2D ECHO Doppler
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Big moments in Echocardiography: 1980’s

Doppler Haemodynamics
1985-87 : Dr Liv Hatle’s Study Leave (Stanford and Mayo)

Restrictive Myocardial Disease

0

100

50

Restrictive physiology (Cath) Restrictive physiology (Mitral flow velocity)

(J Am Coll Cardiol 1989;13:1017-26)

(J Am Coll Cardiol 1988;11:757-68)

(J Am Coll Cardiol 1988;12:426-40)

Cardiology Fellows, Mayo Clinic, 1986-1988
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Big moments in Echocardiography: 1980’s

Doppler Haemodynamics
1985-87 : Dr Liv Hatle’s Study Leave (Stanford and Mayo)
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Cardiology Fellows, Mayo Clinic, 1986-1988



Big moments in Echocardiography: 1980’s

Doppler Haemodynamics
1985-87 : Dr Liv Hatle’s Study Leave (Stanford and Mayo)

Pericardial disease

(Circulation 1989;79:357-370)

Compressive pericardial diseases: Abnormal respiro-phasic variation in LV and RV filling
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Vale Dr Hatle 1936-2023



My Big moments in Echocardiography

2. Transoesophageal Echocardiography



Transoesophageal Echo mid 1980s

Big moments in Echocardiography: 1990’s

TOE introduced in Qld 1989

Wesley Hospital, Brisbane

Published 
1989

‘A new window to the heart’
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1st description Franzin et al 1976

Bijoy



TOE
(Circulation. 1998;98:931-932)



Big moments in Echocardiography: 1990’s

Transoesophageal Echocardiography
Improved image resolution (esp. posterior cardiac structures) promised higher diagnostic yield

LA

LV

LAA
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TTE for comparison

MVR (rocking) with vegetation and severe perivalvar MR

1992



Indications no. = 4282

Big moments in Echocardiography: 1990’s

Transoesophageal Echocardiography

TPCH TOE 1990-1995 (J Card Surg 1994;9:508-515) 

Acute Aortic Syndromes
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Intra-op
27%

Endocarditis
15%

Valvular disease
14%

Aortic pathology
12%

LA thrombus
7%

Prosthetic valves
6%

Congenital
5%

Pre-valvuloplasty
3%

Pericardial effusion
2%

Miscellaneous 
9%



Indications no. = 4282

Big moments in Echocardiography: 1990’s

Transoesophageal Echocardiography

TPCH TOE 1990-1995
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Intra-op
27%

Endocarditis
15%

Valvular disease
14%

Aortic pathology
12%

LA thrombus
7%

Prosthetic valves
6%

Congenital
5%

Pre-valvuloplasty
3%

Pericardial effusion
2%

Miscellaneous 
9%

Data derived from Shiga et al: Diagnostic Accuracy of 
Transesophageal Echocardiography, Helical Computed 
Tomography, and Magnetic Resonance Imaging for 
Suspected Thoracic Aortic Dissection. Systematic Review and 
Meta-analysis Arch Intern Med. 2006;166:1350-135.

Specificity 
(%)

Sensitivity 
(%)

Year of  
publicati

on

No  of  
pooled 
Studies

Imaging 
Technique

95 (92-97)98 (95-99)1991-200010TOE

98 (87-99)
100 (96-

100)
1995-20033Helical CT

98 (95-
100)

98 (95-100)1988-20007MRI



Big moments in Echocardiography: 1990’s

TOE: primary diagnostic imaging modality for AAS (at TPCH)

TOE remains an excellent imaging modality in 
the assessment of acute aortic syndromes

Note………
• Time : 1am
• Number of call-in staff required 
to perform procedure : 1
• Performed at bedside
• Rapid diagnosis : confirmed by clip #3
• Important ancillary data obtained

• Normal LV function / No PE
• Mechanical AV lesion
• Site of entry tear

• No contrast requirement
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Transverse (0o)

Longitudinal(90o)

Bi-plane TOE probe

0o 180o90o

Big moments in Echocardiography: 1990’s

TOE: increased recognition of Intramural Haematoma (IMH)

1995: My first recognized case of IMH in a 35yr old male with Annulo-aortic ectasia
(Note associated small pericardial effusion)
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Big moments in Echocardiography: 1990’s

TOE in AAS: secondary imaging goals

Cobwebs in FL

Wire in TL

Intact wall of the TL (highest sens & spec)
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Big moments in Echocardiography: 1990’s

TOE in AAS: rarer pathologies

Transection with FA and TL obstruction with 
resultant mal-perfusion syndrome
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TTE: BAV / Type A dissection Pre-pump TOE : severe coarctation



Mitral stenosis Pannus on MVR Vegetation on MVR Guiding interventions
(MitraClip)
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Big moments in Echocardiography

Continued evolution of TOE
3D TOE



My Big moments in Echocardiography

3. Miniaturization



Heal Africa Hospital in Goma, D.R.Congo

• Goma is the capital of 
North Kivu province

• Life expectancy 64yrs
• Mean age 14yrs
• Mean years of schooling: 

3.5 years (up to 9 years)
• Living with war > 40 yrs
• Unemployment 90% 

https://ausheal.org.au/
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• Mean age 14yrs
• Mean years of schooling: 

3.5 years (up to 9 years)
• Living with war > 40 yrs
• Unemployment 90% 
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High CVS Disease burden in DRC
• Hypertension and Heart Failure are common diagnoses at Heal Africa Hospital 

47%

15%

9%

6%

23%

Clinical presentations to Cardiology OPD at HA

HT CCF VHD CHD Misc

23%

16%

8%
8%

8%

37%

Echo findings at Cardiology OPD at HA

LVH DCM PHT CHD VHD Normal

High burden of Hypertension / CCF LVH / DCM or VHD  present in nearly 50% 
Data from AusHeal team visits 2022-23

n = 120pts
Mean Age: 48.5 yrs



Big moments in Echocardiography: 2010’s

Miniaturization

Mobile Echo system 
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Hand-held Ultrasound (HHU)



Big moments in Echocardiography: 2010’s

Miniaturization

57 yrs female
• One month history of dyspnoea
• PSM
• Hypertension
• Vscan Echo: 

• Ant MVP with ruptured chordae
• Severe MR
• Likely underlying Rheumatic valve

HHU Mobile
Echo systems 
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• Increasing LVH correlates with a poorer prognosis 

Patient with Hypertension : Value in detecting LVH

Am J Hypertens 2008;21:500-508



Patient with Heart failure : Value in detecting phenotype

• HFrEF vs     HFpEF
Future greater automation with AI



Big moments in Echocardiography: 2010’s

Miniaturization
Meets many of the Challenges of these regions

• High burden of disease
• Can provide UAPE to POCUS to basic comprehensive exam
• Important core parameters regularly obtained. ‘less’ is often 

more in this environment

• Poor patient population
• Minimal / low cost

• No government support (currently under military 
occupation by M23 rebels)

• Minimal / low cost

• Limited clinical skills training
• Real time teaching at the bedside
• ‘safety net’
• Possible future role of AI

• Unreliable Power 
• Runs on battery

• Limited infrastructure
• Can bring machine back to Australia for service and repair

HHU Mobile
Echo systems 
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My Big moments in Echocardiography

2. Transoesophageal Echocardiography
The ‘New Window’ that gave us new eyes  

3. Miniaturization
Providing just access to a critical technology

1. Doppler ultrasound
The cornerstone of quantitation
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