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Pre-Test Questions



What is the specific abnormality of the mitral
valve shown on this pre-operative TEE?

+1«<=0°View 3D TEE

< 60° View  1vjiew from LAT
“Surgeon’s View”




What Is the specific mitral
valve abnormality?

1. Flail P2
2. Flail P1
3. Flail P3
4.Barlow’'s Disease
5. Flail A3




41 y/o woman: Dyspnea on exertion
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What is the calculated ERO?

. 0.45 cm?
. 0.55 cm?
. 0.35 cm?
. 0.65 cm?
. 0.75 cm?

PISA Radius = 1.1 cm

Aliasing velocity 49 cm/sec

MR Peak Velocity 570 cm/sec

TVI =161 cm



Mitral Valve Prolapse: Evolution of Echo
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Mitral Valve Posterior
L eaflet Prolapse
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Mitral Valve Anatomy:
View from the Left Atrium

Carpentier Nomenclature

Aortic valve

Left coronary Noncoronary
sinus Sinus

Aortic mitral curtain

Anterior Posterior
commissure commissure

\ Anterior leaflet /

Al




3D Transthoracic Echo:
View from the Left Atrium




Transesophageal 3D
Echocardiography
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 Allows visualization of
mitral valve leaflets,
orifice, and submitral
apparatus in a manner
that is not possible
using conventional 2D
echo

- “En face” views of the
MV from atrial and
ventricular perspective

‘Fully sampled volume,
not mechanically
rotated



Feasibility of Mitral Repair
1. Surgeon’s skill and experience

2. Accurate identification the anatomic lesions
of the mitral valve
« Echocardiography is pivotal in defining
the functional anatomy of the mitral valve

« Surgeon and Echocardiographer
Speaking a common language

Mutual respect and honesty
* Knowing when to send the patient to a
“Surgical Centers of Excellence”



Etiology of Mitral Regurgitation

Ischemic mitral
regurgitation—27%

/ r—Endocarditis—S%

— T \™—Rheumatic valve

\—disease—l%
Other—2%

Degenerative mitral
disease (MVP)-65%

Waller BF et al: Clin Cardiol 17:395, 1994



Imaging Depth: 2D TEE
A2-P2 Al-P1

JPAT T.37.0C AT T: 37.0C
TEET: 37.6C EE T: 38.2C
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Mitral Valve Scallops
2-chamber: Commissural view at 60 degrees

2002 Mayo Clinic




Mitral Valve Scallops

Commissural view at 60 degrees

Flail MV Scallops
P1 P2 P3

©2002 Mayo Clinic




ldentification of Mitral
Valve Scallops

Zero Degree View Commisural View

Foster GP et al. Thorac Surg 1998;65:1025-31.



TEE Commissural View
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Lambert et al. Anesth Analg 1999;88:1205-12




TEE 90° View

Flail A2
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- Courtesy Pravin Shah MD



Transgastric Imaging

80°-90°

P

Adapted from - Courtesy of Dr. Pravin Shah, MD, MACC

Carpentier Classification
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leltatlon of 2D TEE
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TE=EE
What’s wrong W|th the mitral valve?
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What’s wrong with the
mitral valve?
Flail posterior lateral scallop (P1)
Flail posterior middle scallop (P2)
Flail posterior medial scallop (P3)
Flail anterior middle scallop (A2)

. Mitral valve cleft

CCCCCCCCCC



View from LA
Perspective

—

View from LV

Perspective >




Surgical Note

Dlagn05|s 1. Severe mitral valve regurgitation.

2. Flail middle scallop posterior leaflet.
3. Cleft between lateral and middle scallops
of the posterior leaflet.

7. Medial scallop posterior leaflet prolapse.

Procedure: > 1. Robotic-assisted minimally invasive mitral valve repair.

1. Robotic-assisted minimally invasive mitral
valve repair.
2. Triangular resection of the middle scallop
of the posterior leaflet.
3. Closure of cleft between the lateral and

+ middle scallops of the posterior leaflet.
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What’s wrong with the
mitral valve?
Flail posterior lateral scallop (P1)
Flail posterior middle scallop (P2)
Flail posterior medial scallop (P3)
Flail anterior middle scallop (A2)

. Mitral valve cleft

CCCCCCCCCC



Objectives

CLINICAL INVESTIGATIONS
VALVULAR HEART DISEASE
J Am Soc Echocardiogr 2009;22:34-41

Real-Time Three-Dimensional Transesophageal
Echocardiography in the Intraoperative Assessment

of Mitral Valve Disease

Jasmine Grewal, MD, Sunil Mankad, MD, William K. Freeman, MD,
Roger L. Click, MD, PhD, Rakesh M. Suri, MD, Martin D. Abel, MD, Jae K. Oh, MD,
Patricia A. Pellikka, MD, Gillian C. Nesbitt, MD, Imran Syed, MD, Sharon L. Mulvagh, MD,
and Fletcher A. Miller, MD, Rochester, Minnesota

pathlogic anatomy of the MV
leaflets and apparatus

Q—? MAYQO CLINIC




Detection of Pathology with 2D
and Live 3D TEE

n = 42 patients

Sensmwty (%) Spe f|C|ty (/) A acy (%)
2D 2D 3D

n OW>>>TVUVTU

*The predominant MV pathology
was correctly identified in 98%
vSs. 90% of patients for 3D TEE

vs. 2D TEE (p < 0.05)

Tp <0.05 versus 2D TEE; BL= bileaflet involvement




Flall Posterlor Leaflet (P2)

J3DTEE J
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Flall Anterlor Leaflet (A2)




Confusion: Unclear Terminology

1) Trivial
2) Trace Sl
3) Mild e 1-2+
4) Mild to moderate o
5) Moderate

° 2-3+
6) Moderate to severe Semi-Quantification
/) Moderately Severe ° 3+
8) Severe e 344
9) Industrial Strength
10) Torrential 2 A

@ MAYQO CLINIC



Mitral Regurgitation Has
Four Hallmarks

Flow Convergence
Flow Acceleration
Turbulence Jet Area

Downstream

e

Adapted from Echo in Context. Kisslo et al.

WM CCCCCCCCC



MR Jet Area Semi-Quantification

Adapted from Echo in Context — Kisslo et al.

RNanda N. Textbook of Color Doppler



Quantification of MR by Jet Area

Mild Moderate Severe
Small Central Jet Large Central Jet
(usually <4 cm?) (usually > 10 cm?)

< 20% of LA Area 20-40% of LA Area |>40% of LA Area

Zoghbi WA et al. Recommendations for evaluation of the severity of native
valvular regurgitation with two-dimensional and Doppler echocardiography.
J Am Soc Echocardiogr 2003;16:777-802.

@ MAYQO CLINIC




Problems with Jet Area

* Affected by instrumental factors
° Pulse Repetition Frequency
°* Nyquist limit should be > 50-60 cm/sec

* Color Gain

° Gain set so that random color speckling
does not occur in non-moving regions



How Much Mitral Regurgitation?:
Eccentrlc Mitral Regurgitation Jet

Tt

102513 am
W 17Hz
MHC ADILT
Caneral
Par= B
Misd=17 TIE=129

T1IWOMI
.L_..-A

P R -

Coanda Effect



Regurgitation Has Four
Hallmarks

Flow Convergence

Flow Acceleration Vena
Contracta

Turbulence

Downstream

o4

Adapted from Echo in Context. Kisslo et al.

W MAYQO CLINIC



Vena Contracta

* Narrowest portion of a jet that occurs at
or just downstream from the orifice

* \Vena Contracta Width

* Mild <0.3cm . Flow
* Moderate 0.3-0.69 cm B
* Severe > 0.7 cm &

Zoghbi WA et al. Recommendations for evaluation of the severity of native
valvular regurgitation with two-dimensional and Doppler echocardiography.

@Mﬂg}cﬂp Soc Echocardiogr 2003;16:777-802.



Mitral Regurgitation

Transesophageal Echo Long Axis

Vena Contracta vs Vena Contracta vs
Angiographic Grade Regurgitant Volume
14 -

By y=0.07x + 0.6 .

c o 12 o { r=0.63 | -

g— é 10 - . SEE=0.4 cm : °

- U °

E 5 8 o - a | .. /

5\ > 5 | ". °

0 o L o AN . P e o

=% 6 i - % e

SR N Ogf = ©

= o 4 . o | *oriy > |

E (- ~ N : () I

(0] o - ° ./. I

) ° |

0 . I

O SR St 4G 20 40060 GORIEREIDO) 140
Angiographic grade Regurgitation volume (mL)

(g Mavo cunic Grayburn PA: AJC 74, 1994



Problems with Vena Contracta



Valvular Regurgitation
Quantitation

* Regurgitant volume (RV)
* Effective regurgitant orifice (ERO)
* Regurgitant fraction (RF)



Continuity Equation

Quantitative Hemodynamics
(Conservation of Mass Principle)

o o v

Stroke volume Area




Four Measurements

* LVOT Diameter
* LVOT TVI

S\/LVOT

* Mitral annulus diameter

* Mitral annulus TVI

Aqrtic




MV
= Stroke
Volume

wwewe  Diastole



LVOT
Stroke
Volume

MR
Volume

W MAYO CLINIC SyStO I e



MR
Volume

LVOT Stroke

MV Stroke

Volume

Volume

W\ MAYO CLINIC



LVOT Stroke

MV Stroke

Volume

Volume

Volume
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Step 1: Calculate LVOT Stroke Volume

(] EQ 3.4 MHz ' .4 MHz A BT
1L 257 cm e
10~ 4

o 1 LYOT Vmax 0.94 m/s|
¥ - ?Az 0 } LVOT meanPG 1.82 mmHg s
45 = s - LVOT VTI 18.20 cm
- N 3 HR 54.65 BP
- B e ol 2 LVOT Vmax 0.98 m/s]
om A i LVOT meanPG 1.99 mmHg
- : LVOT VTI 18.99 cm
- . | HR 55
- ¢ y X
% : ‘
8 -/

LVOT diameter = 2.6 cm LVOT TVI =18 cm

Aviel]
Stroke = =n(D/2)? X 18cm

Volume

0.785 (2.6 cm)? X 18cm

96 cm?3

W MAYQO CLINIC



Step 2: Calculate MV Stroke Volume

ER
® 3.4 MHz -8 v

1L 411 cm

|58

1 Vmax 0.62 m/s|

Vmean  0.22 m/s| 2 .
5 12-n =

Pmax 1.53 mmHy 3 .

Pmean 0.29 mmHy ﬂdjxe

Env.Ti  532.35 ms = E =

VTl 11.68 cm vy 10 ¢
i : H W'y

12 ¥max 0.67 m/s| | !
¥mean  0.21 m/s|
Pmax 1.79 mmHg| i
Pmean 0.31 mmHg{' R :

nv.Ti Jdémsf 5 |
VTl 1n.88am| o
HR

MV
Stroke
Volume

W MAYO CLINIC

0.785 (4.1 cm)?

MV diameter = 4.1 cm

158 cms3

X

MV Annular TVI =12 cm

12 cm
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Step 3: Calculate MR Volume

D
- - N '
.. .
MV Stroke LVOT Stroke MR
Volume Volume Volume
158cm3® - 96cm3® = 62cmd



Step 4. Calculate Regurgitant Fraction
(RF)

Mitral MR Volume 62 cm3
REM.— =

- 158 cm3

= 40%

MV Stroke
Volume

@ MAYO CLINIC



Step 5: Calculate MR ERO

®
Volume
E ffective - 62 cm?
R egurgitant ™~
O rifice
MR TVI
(163 cm)
62 cm?3
ERO — = 0.38 cm?
163 cm

W MAYQO CLINIC



Quantitation of Mitral
Regurgitation

Mild Moderate Severe

MR Volume

(cmibear) 30 30-44  45-59 > 60

Regurgitant
Fraction (%) <30 30-39 40 - 49 > 50

ERO (cm?)  <0.20 0.20-0.29 0.30-0.39 =0.40

(g MAavo cLINIE Zoghbi WA, et al. J Am Soc Echocardiogr 2003; 16: 777



Quantitation of Valvular

Regurgitation Continuity Method:

Potential Pitfalls
Incorrect Doppler alignment to flow (6 > 20°)

Incorrect sample volume placement:
° Place at annulus, not leaflet tips

Incorrect annular measurement: (error)?
° Mitral annular calcification (MAC)

Failure to trace modal velocity (especially MV)

Geometric assumptions of circular annulus
° (LVOT —excellent, MV - good, TV - poor )

Aortic regurgitation > mild (use RVOT instead)

Arrhythmia; inadequate data averaged

@ MAYQO CLINIC



Regurgitation Has Four Hallmarks

Flow Convergence SSYA
Flow Acceleration
Turbulence

Downstream

Adapted from Echo in Context. Kisslo et al.



What is PISA ?

1ponent of velocity
in beam direction

velocity map

isovelocity surfaces

| ultrasound
| beam
| direction

AS

BRRTBEREN

ells

©C) Joime Ascaso 1299

http//www.geocities.com/SoHo/NVeranda/2630/




Flow Convergence

P roximal

V= 20 crnfsac

| sovelocity

S urface
A rea

Vyr = 900 cm/sec



Flow Convergence Method

PISA Calculations

I Va PISA radius (r)
(Proximal Isovelocity Surface Area) L8

* Flow (cc/sec) B sta, T . s AR
=6.28 x [r (cm)]2 x V, (cm/sec)
* ERO (cm?) = Flow (cc/sec)
V (cm/sec)
* RV (cc) = ERO (cm?) x TVI (cm)

@ MAYQO CLINIC



Locating the Color Flow
Convergence

°* Zoom region of interest
(Decreases error of radius measurement)

* Shift color Doppler baseline in the
direction of the regurgitant jet

* Baseline shift to obtain an optimal
hemispheric flow convergence signal
for PISA measurement



Zoom In As Tight As You Can

° Larger zoom box * Smaller zoom box

- Courtesy of Leslie Elvert, B.S., R.D.C.S.
WMAYOCLINIC



What Is the best aliasing velocity?

Dist = 0.99cm

il

Dist = 0.83
PET46,/65MH LE cm

Pe46/65MN

* Alias Vel. 25 cm/s * Alias Vel. 38 cm/sec

* Radius 0.99 cm * Radius 0.83 cm
* ERO 0.32cm?2 * ERO 0.35cm?2
* Reg Vol 44 cc °* Reg Vol 47 cc

[ e - Courtesy of Leslie Elvert, B.S., R.D.C.S.



Advantages of PISA Method

°* Can be used Iin presence of other
valvular regurgitation or shunts

* Can be used In presence of valve
stenosis or prosthetic valves

* Uses fewer variables



Quantitation of Mitral
Regurgitation

Mild Moderate Severe

MR Volume

cmbeay <30 30-44  45-59 =60

ERO (cm?) <0.20 0.20-0.29 0.30-0.39 = 0.40

\V/ Contract
widh e TR 0.3 - 0.69 >0.7

Zoghbi WA, et al. J Am Soc Echocardiogr 2003; 16: 777



Simplified Approach to PISA (ERO)

e ERO =2xr - 1?2 V/Vmax of MR
= 6.28 - r¢- V/Vmax of MR

 If V/Vmax of MR can be adjusted to 1/12,
then ERO = 6.28/12 x r?

= 0.5 x1r?

Aliasing velocity set at 40 cm/sec assuming
MR maximum velocity = 500 cm/sec

Pu M et al. J Am Soc Echocardiog 2001



Simplified PISA (ERO)

« Examples
—r=0.4cm; r2=0.16 cm?; ERO = 0.08 cm?
—r=0.6 cm; r=0.36 cm?; ERO = 0.18 cm?
—r=0.8cm; r°=0.64 cm?; ERO =0.32 cm?
—r=0.9cm; r>=0.81 cm?, ERO = 0.4 cm?
—r=1.0cm; r{=1.0 cm?, ERO = 0.5 cm?




48 y/o Housewife: Heart murmur, dyspnea
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Apical Color Views:
Mayo Clinic Format

(ASE Type B Format)
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Mayo Clinic Format
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PISAR = 0.5 cm; Aliasing velocity 61 cm/sec
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MMC ADULT
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Pwr=0dB
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T1/ 0/ 0/VV:1
1/2
CD Gain = 50

Store in progress

HR= 60bpm

Delete Set Lock Set




Step 1: Calculate proximal MR flow

Flow,, = Area p;sn X VeloCity s
=21 X R? X Vjjias

= 6.28 X (0.5cm)? x 61 cm/sec

Flow,, = 96 cm3/sec



MR Peak Velocity 570 cm/sec; TVI =179 ¢m

m/s

6.0 -

)

| S0dB 3 «/+1/1/1

' HR= 62bpm

Z 03 Jun 10|
| MAYO CLINIC 3DF
2 - a EFRROR
PW DTI /¥
Pwr=0dB

Mi=11 TIS=2.2

CW Gain= 4dB

Sweep=100mm/s

MnPG = 79.6mmHg

VTl = 1.79m

Edit

Delete

Add




Color M-Mode: MVP and MR

/ 03 Jun 10|

;lf MAYO CLINIC 3DF
9:40:45 am
4V1¢-S dsec

o/ 07 +/WW:1
‘ 1/2 H3.75MHz 140mm
CD Gain = 50 MMC ADULT

General /V
Pwr=0dB
Mimm=18 TIS=1.8

Store in progress
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MR Peak Velocity 570 cm/sec; TVI =127 cm

7 03 Jun 10|
| MAYO CLINIC 3DF
CW :2MHz| 10:06:33 am
E : s L 2 2 2 = L AUX 11sec

MMC ADULT

" PW DTI /V
Pwr=0dB

Mi=11 TIS=2.2
m/s !
" 50dB 3 +/+1/1/1
CW Gain= 4dB

HR= 62bpm
Sweep=100mm/s

6.0 -




Step 2: Calculate the

Z 03 Jun 10|
| MAYO CLINIC 3DF
CW:2MHz] 10:06:33 am
1 L AUX 11sec
MMC ADULT
' PW DTI /V
Pwr=0dB

Mi=11 TIS=2.2

" 50dB 3 «/+1/1/1
CW Gain=  4dB

6.0 -

Velocity,,, =570 cm/sec

ERO

mitral ERO

Flow,,r

Velocity, s

96 cm?3/sec

570 cm/sec

0.17 cm?



Step 3: Calculate MR volume

= ERO X TVl

=0.17 cm? x 127 cm

127 cm = 22%cmiy

TVlyr



Step 1. Calculate LVOT Stroke Volume

7 03 Jun 10 A 03 Jun 10
1_MAYO CLINIC 3DF 1 MAYO CLINIC 3DF
ist = 9:35:41 am 9:48:30 am
LisR=ainEm o 4V1¢-§ L3 50dB 2 +/+1/1/2 4V1c-S Ssec
H3.75MHzJjR PW Depth=104mm H3.75MHz  180mm
MMC ADULT PW Gate= 1.5mm MMC ADULT
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Pwr=0dB  MI=19 LVOT VTI = 0.195 m Pwr=0dB
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Gain=-14dB  a=1 = Store in progress
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Store in progress Sweep=186thm/s
HR= 64bpm
Delete Set Lock Set e T8 (AT e e VT 1 G T e L 1) G e L

LVOT Diameter = 2.2 cm LVOT TVI =20 cm

LVOT

Stroke = 0.785(2.2cm)?2 x 20cm
Volume

76 cm?3



Step 2. Calculate MV Stroke Volume

MV

03 Jun 10

'f MAYO CLINIC 3DF

[f 9:53:42 am
ist = 3.62cm a 4V1c-S #85

¢ .
R66mm|

MMC ADULT

NTHI General /V

Pwr=0dB  MI=19

——= 60dB S1/ 0/0/6
PR ~ . Gain=-17dB  a=1
r;‘}
s _— y 1 Store in progress
- 2 HR= 62bpm
== A
—_— >

Delete Set Lock Set

MV Annulus = 3.6 cm
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. i Sweep=106mm/s
Y y
™
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s %
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m/s Pty =
Lo TR TR T
A Delete Add OSelect Set

MV Annulus TVI =10 cm

Stroke = 0.785 (3.6 cm)2 x 10 cm

Volume

102 cm?



Step 3. Calculate MR Volume

MV Stroke LVOT Stroke MR
Volume Volume Volume

102 cm3 - 76 cm?® 26 cm?3



Step 4: Calculate Regurgitant Fraction (RF)

Mitral MR Volume 26 cm?
RF = = = 25%

- 102 cms3

MV Stroke
Volume




Step 5. Calculate MR ERO

MR
' Volume
(26 cm?3)

E ffective R
egurgitant O —
rifice
MR TVI
(127 cm)
26 cm3
ERO = = 0.20cm?

127 cm



Problems with PISA

* Sub-optimal flow convergence
°* Non-hemispheric flow
° Not useful in large orifices

* Multiple MR jets
°* Some eccentric jets may impinge on hemisphere

* LVOT obstruction may distort the isovelocity
convergence zone

°* PISA is dynamic during systole, timing is crucial

°* PISA is too complicated for routine clincal use
* Simplified PISA

°* PISA just doesn’t work

@ MAYQO CLINIC



Sub-optimal Flow Convergence




Non - Hemispheric Flow
Convergence: Wall Impingement

ERO= IXI XAV . a

MR Vmax 180

Mitral leaflet Mitml}aﬂet

Angle @) First alias

First alias Angle (a)

gpoane] \/ LV



Severe Mitral Regurgitation
- Supportive Signs

Pulmonary Vein Systolic Reversal of Flow

o 26 Feb 0
| MAYO CLINIC 3CB
BP 179/83 : 9:12:41 an
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4 | = 0:43:4(

mEEm | ?;2911'%%’,?"“/5 ° Erﬂarged WA\
| ' ' 4 |*Enlarged LV




* Mild, well

* If suspect

* Use all av
nerfect

*Learnto O

Final Points

visualized, central jet = MILD
more that mild, analyze

aillable info, no method iIs

uantify

* Responsi
colleague
to the trut
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nility to patients and
s to produce areport closest
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To dare iIs to lose one’s
footing momentarily,
‘ not to dare
IS to lose oneself

- Soren Kierkegaard




Post-Test Questions



What is the specific abnormality of the mitral
valve shown on this pre-operative TEE?

+1«<=0°View 3D TEE

< 60° View  1vjiew from LAT
“Surgeon’s View”




What Is the specific mitral
valve abnormality?

1. Flail P2
2. Flail P1
3. Flail P3
4.Barlow’'s Disease
5. Flail A3




Mitral Valve Anatomy:
View from the Left Atrium




41 y/o woman: Dyspnea on exertion

»

|Store in progress

Pwr=0dB MI=1.9

68dB S1/ 0/0/6
. Gain= 11dB  a=1

HR= §dbpm

pirsal
% 02 Aug 10| Z |
1° MAYO CLINIC 3DF 2 I MAYO CLINIC 3DF 2Ry
- 10:30:11 am 10:31:27 am
— b 4Vic-S 65Hz .89) 4V1c-S 16Hz
A RS53mm| H3.75MHz  140mm
A, . MMC ADULT MMC ADULT
- NTHI General General /V
e Pwr=0dB  MI=1.9 Pwr=0dB
A Mi2d=18 TIS=22
s:‘,‘_;* 68dB  S1/ 0/0/6
. Gain= 6dB  a=1 T1/ 0/ 0/¥V:1
o, 1/2
59 CD.Gain = 53
HR= 90bpm .
HR= 84bpm
Exit Res Box HTD/30 CD Pan &/f@Y och Size
7 02 Aug 10| £ 02 Aug 10
| MAYO CLINIC 3DF | MAYOQ CLINIC 3DF
10:45:58 am 10:47:41 am
V1c-§ 41Hz 4V1c-§ 15Hz
[ERERE  140mm H2.75MHz  180mm
MMC ADULT MMC ADULT
NTHI General General /V
Pwr=0dB

Mi2d=18 TIS=2.0

T1/ 0/ 0/vV:1
*1/2
CD Gain = 53

Store in progress

HR= 87bpm

HTD/ S0

CD Pan /@Y

OCD Pos/EET




& 02 Aug 10|
I MAYO CLINIC 3DF
10:55:24 am

i & (=) 4V1c-§ 62Hz
~w H2.75MHzJR5 2mm|

¥ MMC ADULT
- NTHI General
Pwr=0dB  MI=1.9

68dB S1/ 0/0/6
Gain= 10dB  a=1

Store in progress|

e : HR= 76bpm
= -
.lﬁv - -
— -~
Sl

Exit Res Box
% vavod Aug 10|
.,,'_“"“"0 = ISYA Radlus =11cm sm
H2.75MHz TFa
MMC ADULT
General /¥
Pwr=0dB

Mi2d=1.7 TIS=2.0
T1/ 0/ 0/¥¥:1
1/2

CD Gain = 53

HR= 83bpm

NAYO CLINIC 3DF

B B -

02 Aug 10}

10:48:11 am
4¥1¢c-S 29Hz
H2.75MHz
MMC ADULT
General /V
Pwr=0dB
Mi2d=1.7 TIS=2.0

T1/ 0/ 0/¥V:1
1/2
CD Gain = 53

HR= 81bpm

f Aliasing velocity 49 cm/sec

HTD/ €D Pan {M@ oCD W_Size

MR Peak Velocity 570 cm/sec

2.0

m/s

8.0 4

MMC ADULT
General /V
Pwr=0dB

Mi=11 TiS=22

50dB 3 +/+1/1/2
CW Gain=  1dB

‘
HR= 85bpm
Sweep=100mm/s

MR VTl = 1.61 m
Ynax = 5.67 m/sec

TVI — 161 cm irad = 128.5 mmHg

Return To Menu




o ~ W N B

What is the calculated ERO?

. 0.45 cm?
. 0.55 cm?
. 0.35 cm?
. 0.65 cm?
. 0.75 cm?

PISA Radius = 1.1 cm

Aliasing velocity 49 cm/sec

MR Peak Velocity 570 cm/sec

TVI =161 cm



Step 1: Calculate proximal MR flow

Delete Set Lock Set

Flow,, =Area gy X VelocCitypjias
=2n X R? X VAIias

=6.28 X (1.1cm)? x 49 cm/sec

Flow,, = 372 cm3/sec



Step 2: Caliculate the mitral ERO

- Flow
11:06:43 am M R

rﬁ#é-ADULT Bace E R O :

VIERE TIS=2.2 VeIOCItyMR

S50dB 3 </+1/1/2
CW Gain= 1dB
L 4d

372 cm?3/sec

MR VTl = 1.61 m
Ymax = 5.67 m/sec

Pk Grad = 128.5 mmHg 570 Cm/SeC

Redo Trace OEnter Return To Menu

8.0 4

Velocity,, =570 cm/sec

0.65 cm?



Thank You!
mankad.sunil@mayo.edu
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