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What to Expect

Review

Specific Signs of Severity
Supportive Signs of Severity
Qualitative Parameters

— Structural

— Doppler

Quantitative Parameters
— Vena Contracta Width
— Regurgitant Volume (mL/beat)
— Regurgitant Fraction (%)
— Effective Regurgitant Orifice Area (EROA — cm?)

Cases — implement what you learned!



Specific Signs

 Mild

« Small central jet <4 cm?or <20% of LA
 Vena contracta width <0.3cm
« No or minimal flow convergence

Moderate
« Signs of MR > Mild but no criteria for severe MR

Severe

 \ena contracta width >0.7cm

« Large flow convergence

» Systolic reversal in pulmonary veins

« Prominent flail MV leaflet of ruptured papillary muscle

Zoghbi, et. al. JASE 2003...
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Supportive Signs

 Mild

« Systolic dominant flow in pulmonary veins

l *© A-wave dominant mitral inflow

« Soft density, parabolic CW Doppler MR signal
* Normal LV size

J
i /
— Severe
B - Dense, triangular CW Doppler MR jet (early peaking)
« E-wave dominant mitral inflow (E > 1.2 m/s)
8 - Enlarged LV
Y - Enlarged LA
/

Zoghbi, et. al. JASE 2003...



Quantitative Parameters

s EROA (sz)

i - Mild <0.20
PR © Mild-Mod  0.20-0.29
* Mod-Sev 0.30-0.39
« Severe >0.40

m R Vol (mL/beat)

« Mild: <30
g ° Mild-Mod 30-44
* Mod-Sev 45-59
P * Severe >60

» Regurgitant Fraction % (RF)

* Mild <30
* Mild-Mod 30-39
* Mod-Sev 40-49
» Severe >50

Zoghbi, et. al. JASE 2003
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Grading MR
Qualitative/Supportive Methods

Quantitative Methods

Zoghbi, et. al. JASE 2003
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Mitral Regurgitation
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Vena Contracta

Measurement at the narrowest portion of neck
during mitral regurgitation.

*Optimize jet in PLAX
«Z00m or RES

|_ook for flow across
the valve with a neck

’ -

Measurement of the vena contracta is a quick and accurate
quantitative technique when properly applied. It works best on
single central MR jets, but is also valuable in assessing an eccentric

jet. Roberts, B and Grayburn, P. Vena Contracta: Practical
Approach. J Am Soc Echocardiogr 2003;16:1002-6.)



PISA Method

Volume Flow Rate (VFR) =2 x[[xr*x V,
Effective Reg Orifice Area = VFR/V 1
Regurgitant Volume (rVol) = ERO x VTI

*Adjust baseline
! «Scroll to mid-
systole
g °Locate vena

C contracta
*Measure from vena
contracta to 15t color
shift change




PISA Method

Volume Flow Rate (VFR) =2 x [[ x r’ x V.,
Effective Reg Orifice (ERO) = VFR/V,1x
Regurgitant Volume (RVol) = ERO x VTI

VFR =6.28 x 49 x 34
VFR = 105c¢c/s

'ERO = VFR/Vy s
ERO = 105/417.4
ERO = 0.25¢cm?

‘RVol = ERO x VTI
RVol =0.25 x 130
Rvol =32mL




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003



Easy PISA?

6.28 X 2 X 30 cm/sec
e« ERO = 500 cm/sec
e« ERO=0.38 X112

-




[eft Atrial Pressure

LAP = SBP -4 X MRV?
SBP = 140
LAP=140-4 X 16
LAP=140-64

LAP =76




Regurgitant Fraction %

= MA SV =D?x.785 x VTI
MA SV =22x.785x25.9
MA SV =984 ml

LVOT SV =D?x.785 x VTI



Regurgitant Fraction %

%V Pl MA SV =D?x.785 x VTI

LVOT _
‘ ‘ MA SV =22x.785x25.9
_ =% MA SV =98.4 ml

Y. LVOT SV=D?x .785 x VTI

LVOT SV = 3.24 x .785 x 15.8
LVOT SV = 40.2 ml

RF% = MAg, — LV, / MAg,
RF% =98.4 —40.2 / 98.4

M RF% = 59%

HR




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003



Case 175,425,421.

32 y/o Vietnamese Female
5°2”

97 1b

B/P 105/51

HR 68

Prior MV Repair
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Case 175,425,421
What kind of MV surgery?

- Ia) No surgery
b) Ring repair
c) Mitral Clip
d) Replacement




Case
What kind of MV surgery?

il V
R a) No surgery

b) Ring repair
c) Mitral Clip
d) Replacement







Case NGA25S42BENET.

Based on info so far, what 1s
severity?

. ) Mild
> "b) Moderate

c) Severe

.d) Low Nyquist




Based on info so far, what 1s
severity?

b) \/Ioderate
c) Severe
.d) Low Nyquist




What 1s the estimated vena
contrapta?

‘a) <0.30

"b) 0.30-0.69
c) >0.70

.d) Poor image




Case 175,425,421
What 1s the estimated vena
contracta?

¥ .63




When do you
measure”?

a) Early sys 0.5
b) Mid sys 0.9

e 1 ¢) Latesysl.1




e
ol Iz

When do you
measure”?

a) Early sys 0.5
b) Mid sys 0.9
c) Latesys 1.1






=

—

What size is the LA? What about density and
130.7ml shape of Doppler?




-0-5 66
HR

100 mm /s 0.0




Case

What supportive sign 1s noted 1n
pulmonary vein flow for significant MR?

o
& 3 A v 63

a) Dominant D wave

] :
-:* b) Dominant S wave

¢) Dominant A wave
i) | d) All of the above




What supportive sign 1s noted 1n
pulmonary vein flow for significant MR?

5 j v 63
\0\\ . a‘:' : ‘ .
a) Dominant D wave
g gD -2 b) Dominant S wave
o S Fi - ¢) Dominant A wave

Lk d) All of the above




Case 175.,425,421.

What 1s the LA pressure‘?

* 32 y/o Vietnamese
« 5727

*« 971b

. {B/P 105/51 }
 HR 68

* Prior MV Repair

35



[eft Atrial Pressure

[3
|
|

S MV opk Vel BB
g 417.4cm/s B

M i, I, 0 i BN
%- 3T 1-»\‘”'. W w\' o W ‘ PTG Wy e i

SBP =105




Case 175,425,421
T1ps for measuring flow

convergence (PISA)
B 11. Leaflet to 1%
é‘ +  color shift
- 2 2. Mid systole
= 3 \3 3. Baseline shift
dg L ~ 4. Zoom

t 5. Do often



r =0.9 MR pk Vel =417 cm/s
V. =38cm/s MRTVI =130cm




PISA Method - 4 Numbers

= VFR = 193cc/s

ﬂoﬁ

Vyyax 4.17m/s
VI 130

W

VFR=2x][][xr*xV,

VFR =6.28 x .81 x 38

ERO = VFR/V, oy
ERO =193/417 .4
ERO = 0.46cm?

RVol = ERO x VTI
RVol =0.46 x 130
Rvol =59.8 mL



Case 175.,425,421.

A (Viitral Regurgiahos

PISA (Mitral Reguritation)

HEA Method i Quasrrtitating Sharat

Hegurgamion

oyt

41
Severe

54 i

Severe

; "'fmll. Sy
PR oot T

A v : - "l“ "‘ .;




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003
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Regurgitant Fraction %

%V Pl MA SV =D?x.785 x VTI

LVOT _
‘ ‘ MA SV =22x.785x25.9
_ =% MA SV =98.4 ml

Y. LVOT SV=D?x .785 x VTI

LVOT SV = 3.24 x .785 x 15.8
LVOT SV = 40.2 ml

RF% = MAg, — LV, / MAg,
RF% =98.4 —40.2 / 98.4

M RF% = 59%

HR




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003



Case 175.,425,421.

Findings for the 32 y/o Vietnamese Female
« LV function normal
RV normal

* LA Severely enlarged
 RA normal

AV trace Al

MYV thickened leaflets, surgical ring, severe
regurgitation with RF of 59% and estimated
Rvol of 58 mL.

45


http://www.google.com/imgres?imgurl=http://www.hancinema.net/photos/photo2830.jpg&imgrefurl=http://www.hancinema.net/korean_Lee_Yo-won.php&usg=__OITb9hjuN_auUbUAeQFXwhpWX1Y=&h=550&w=367&sz=34&hl=en&start=16&zoom=1&tbnid=MvXpuYm5NuhlHM:&tbnh=133&tbnw=89&ei=YtmCUaQF0bPRAcHNgNAB&prev=/search?q=32+y/o+vietnamese+female&um=1&safe=active&sa=N&rlz=1T4ADRA_enUS403US403&hl=en&tbm=isch&um=1&itbs=1&sa=X&ved=0CEoQrQMwDw
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Case 176,298,521,

* 68 y/o0 Female
« 5777

e 1489 1b

« BSA 1.79 m?

* Primary indication — Atrial Fibrillation

47




0dB / MI: 1.16
TIS:1.0/TIB: 1.0
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/160 mm
NTHI Soft
By] B Eum——
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DR: 65 dB




Cardiac . (4] 4Vic
0dB / MI: 1.15 ‘ CLRN R 44.4 mm |
TIS: 1.0/ TIB: 1.0 Adult Heart” / NTHI Soft
........ by [

H4.25 MHz

-8 dB/DR: 65 dB



Cardiac o 4Vic
0dB / MI: 1.14 21 fps /160 mm
TIS:15/TIB: 1.5 . Adult Heart” / Gen Flow
0.68 m/s - e gD

> H4.25 MHz

-8 dB /DR: 65 dB
---Color---
CDV /2.0 MHz
-5.5dB



Based on information so far, what
degree 1s the MR?

21 fps/ 160 mm

- Adult Heart” / Gen Flow
Al R, TR
. H4.25 MHz

=i a) Mild
b) Mild to Moderate

c) Moderate

| d) Severe




Based on information so far, what
degree 1s the MR?

21 fps/ 160 mm

e . Adult Heart” / Gen Flow
Al R, TR
. H4.25 MHz
- -8dB/DR:85dB

~rgwe @) Mild
b) Mild to Moderate

erate



Based on vena contracta what 1s the

® ,/degree of MR?

/VC02,

= b) Mild

a) Mild

c) \Y (e

/

to Moderate

erate

" d) Severe




T
o L

Case -

Based on vena contracta what is the
/%/3 02 ;,/degree of MR?

| | a) Mild
! C =04 ¥ b) Mild to Moderate

e R

' c) Moderate

A g »

—— d) Severe




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003



What size 1s the LAY

Cardiac 4Vic
0dB / MI: 1,08 S - 59 fps/ 170 mm
TIS:1.0/TIB: 1.0 e . Adult Heart” / NTHI General

H4 .25 MHz
~10 dB / DR160 dB-



What size 1s the LA?

71.7 ml

a) Normal

b) Mildly enlarged
c) Moderately big
d) Severely enlarged




What size 1s the LA?
71.7 ml

a) Normal
b) Mildly enlarged
c) Moderately big

d) Severely enlarged




Cardiac
0dB / MI; 0.58
TIS: 0.5/ TIB: 0.5

0.6% m/s

0.66 m/s

4Z1¢

22 vps /130 mm

Adult Heart”™ / Gen Flow
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Cardiac [ 4V1c

0dB / MI: 1.11 ‘ pIBNR 56.6 mm|

TIS:15/TIB: 1.5 Adult Heart* / Gen Flow
0.68 m/s

H4.25 MHz

» - '. -10 dB / DR: 65 dB

- ---Color---
-
‘ 2 "‘

CDV /2.0 MHz
-5.5 dB

0.68 m/s

\ 109 bpm




b) two
c) three
d) What MR?




s a) one
': b) two
c) three

d) What MR?




Case 176,298,521,

Cardiac
0dB/MI: 1.13
TIS:15/TIB: 1.5

0.68 mis

0.68 m/s

4Vic Anterior MV Annulus
21 fps /160 mm

Adult Heart” / Gen Flow
e I Yot
H4.25 MHz

-8 dB /DR: 80 dB
~-Color---

CDV /2.0 MHz
-5.5dB

Anatomic Orifice >
PISA Shape in
Measurement Plane

88 bpm

PISA Shape in Short Axis




Case 176,298,521m

Cardiac
0dB / MI: 1.13
TIS: 15/TIB: 1.5
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PISA Shape in
Measurement Plane

PISA Shape in Short Axis
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Supportive signs
include. ..

a) Dominant E

b) Dense parabolic
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c) None of the above
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Grading MR
Qualitative/Supportive Methods

Faint/parabolic Denselearly peak

MVinflow  DominantAwave  DominantE>1.2
Quantitative Methods

Zoghbi, et. al. JASE 2003



Cardiac a 4Vic
0dB / MI: 1.11 P8R 56.6 mm |
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Cardiac (n ] 4V1c

0dB / MI: 1.11 pXRi R 56.6 mm |
TIS:15/TIB: 1.5 > Adult Heart” / Gen Flow
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VFR=2x][][xr*xV,
VFR =6.28x .16 x 34
VFR = 34 cc/s

ERO = VFR/V,xx
ERO = 34/500
ERO = 0.068cm?

Easy PISA = 0.38 x r?
ERO =0.38 X 0.16
ERO = 0.06cm?




Grading MR
Qualitative Methods

Quantitive Methods

Zoghbi, et. al. JASE 2003



Case 176,298,521,

Findings for the 68 y/o female

LV size normal, mild/mod LVH, fx lower
limits of normal

RV size normal and mildly depressed

LA mod to severely enlarged
RA mildly enlarged

Small PE
AV mild calcification with trace Al

MYV no structural abnormalities with mild to
moderate regurgitation ”



Case 185,425,421,

* 59 y/o female
* Primary diagnosis CHF
¢ 5°8”

« 173 1b

« BSA1.92
« B/P 70/00

75
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Case |

ECHO
§5-1

60Hz
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2D
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ECHO
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60Hz
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2D
HGen-HRes
Gn 40

C 50
2/4/2
100 mm/s

68
BPM




Cas‘gi'
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Color
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BPM
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Color
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Case 185,425,421.

* 59 y/o female

* Primary diagnosis CHF
¢ 5°8”

« 173 1b

« BSA 1.92

« B/P 70/00

e Heartmate II LVAD insertion 9/28/2010
* LVAD misalignment

81

e



Case

ECHO
§5-1

18Hz
16cm

2D

HGen

Gn 33

C 50
2/1/6
100 mm/s

4/5/1
Fitr Med

After LVAD adjustment

& +60 ECHO Y

§5-1 '
' 18Hz
c 16em c
m m__
"N 20 !
S ~— S
l HPen-HGen . I
Gn 42 "
-60 C 45 . -60
2/1/6 .
100 mm/s P
" Fitr Med 4
75
BPM

CWwW
1.7 MH =z
Gn 58
8.5 cm
Angle 0°
Fitr GOOHZ
100 mm/s

200

300




Case 185,425,421

é

Ventracor VentrAssist

./

C )
< /

-
1 \*,
“~w o -




Case 546,222,333.

57 y/o female
Primary diagnosis mitral regurgitation
65 in

113 1b
BSA 1.55
B/P 110/77

84






Case

FR 22Hz
14cm

2D
52%
C 50
P Low
HPen

CF

63%
2.5MHz
WF High
Med

-61.6
cmis



Case _

What 1s the estimated vena
contracta’?
y O e Ila) <0.30
0.30-0.69
>(.70

Too eccentric
to estimate




Case S
What 1s the estimated vena
contracta’?

8, VCldem -~ 77 iﬁ’a) <0.30

S gb) 0.30-0.69

“¢) >0.70

d)

Too eccentric
to estimate




Grading MR
Qualitative/Supportive Methods

Quantitative Methods

Zoghbi, et. al. JASE 2003






v

M3

FR 20Hz
13em

2D
65%
C 50
P Low
HPen

CF

63%

2.5MHz
Jree WF High

Med

M3M4




What size 1s the LA?

" I a) Normal
b) Mildly enlarged

= _ \ c) Moderately big
= Y d) Severely enlarged




What size 1s the LA?
LA Vol =89.6 ml

‘R 84H M3

e l

%?}i_ % a) Normal
- B b) Mildly enlarged
c) Moderately big

\, d) Severely enlarged




What size 1s the LA?
LA Vol =89.6 ml

a) Normal
b) Mildly enlarged
c) Moderately big

d) Severely enlarged




=

N

- FR 16Hz -
13cm o

2 0
64%

C 50

” P Low

HPen

CF

63%
2.5MHz
WF High
Med

“

-61.6

@

G
® /N R
13 26

JPEG

71 bpm




FR 15Hz M3 M4

20cm +56.2

o) 0

69% 5

C 50

P Low

HPen

CF

63%

2.5MHz

WF High

Med -56.2

cm/s

G

N

JPEG

68 bpm




PW

70%
1.6MHz
WF 200Hz
S5V4 Omm
15.9cm

. Mm&
L i B

What do you think about these
Doppler tracings?




Case

FR 50Hz wa FR 50Hz W
15cm s : e 135w : i

5 B %‘ ®

. - - 1.6MHz 1 8MHz
B4% o S, WF 200Hz B4% WF 225Hz
C 50 PR '\{, Sv4.0mm ¢ 50
P Low PR e S .8cm Low
HPen “Rkse. - TE HPen

= -

m m > ‘ y : -.8.0
B 100 mfs 100mmis
' SObpm ' . | - | . ' . I . 1 . 1 . 1 . [ . I - 1 - 1 .sgbpm

What do you think about these
Doppler tracings?



Grading MR
Qualitative/Supportive Methods

_ Falnt/paraboluc Denselearly peak
Sys. Blunting M

Quantltatlve Methods

Zoghbi, et. al. JASE 2003



Specific Signs

 Mild

« Small central jet <4 cm?or <20% of LA
 Vena contracta width <0.3cm
« No or minimal flow convergence

Moderate
« Signs of MR > Mild but no criteria for severe MR

Severe
 Vena contracta width >0.7cm

« Large flow convergence
Svstoli Linoul :

« Prominent flail MV leaflet of ruptured papillary muscle
J
Zoghbi, et. al. JASE 2003




 Mild

« Systolic dominant flow in pulmonary veins

« A-wave dominant mitral inflow

« Soft density, parabolic CW Doppler MR signal
* Normal LV size

Moderate
* Intermediate signs/findings

I Severe

* Dense, triangular CW Doppler MR jet (early peaking)
4 - E-wave dominant mitral inflow (E > 1.2 m/s)

# - Enlarged LV

B - Enlarged LA

Zoghbi, et. al. JASE 2003

Supportive Signs

/



Regurgitant Fraction %

MA SV =D?x.785 x VTI
MA SV =9x.785x 18.5
MA SV =130.7 ml

LVOT SV =D?x.785 x VTI




Regurgitant Fraction %

‘MA SV =D2x.785 x VTI
MA SV =9 x .785 x 18.5
MA SV =130 ml

LVOT SV=D?x.785 x VTI

LVOT SV=15.3x.785x 13.1
LVOT SV =54.5 ml

RF% = MAg, — LVgy, / MAgy
RF% = 130-54.5/130

RF% = 58%
RVol=130-54 =76 ml




Grading MR

Qualitative/Supportive Methods

CW
Pvein flow Sys. dominance | Sys. Blunting Systoli ersal

K Dominat E>1.2 ‘

Faint/parabolic Dense/para Denselearly peak

MV Inflow Dominant A wave

Quantitative Methods

Vena Contracta
Reg. Volume <30 30-59
Reg. Fraction

Zoghbi, et. al. JASE 2003
T




Case 546,222,333.

Findings
* LV size 1s enlarged, overall £x normal
* RV size 1s normal with normal fx

* LA severely enlarged
 RA normal

MV barlows and prolapsed. Severe

regurgitation with an estimated RF of 58%
and a Rvol of 76ml.

105



What are the 2 views/images
needed for PISA?

a) Subcostal and parasternal

b) Zoom color 4 chamber and MR c¢cw Doppler
c) Parasternal and color M-Mode

d) Zoom color 4 chamber and MR cw Doppler



What are the 2 views/images
needed for PISA?

b) Zoom color 4 chamber and MR cw Doppler



What 4 #/measurements do
you need for PISA?

a) Baseline shift, lvot vel, Ivot TVI, prox flow
convergence

b) Baseline shift, pulm vein flow, Ivot TVI,
prox flow convergence

¢c) Baseline shift, MR vel, MR TVI, prox flow
convergence

d) Lvot diam, lvot vel, lvot TVI, prox flow
convergence



What 4 #/measurements do
you need for PISA?

a) Baseline shift, lvot vel, Ivot TVI, prox flow
convergence

b) Baseline shift, pulm vein flow, lvot TVI,
prox flow convergence

¢c) Baseline shift, MR vel, MR TVI, prox flow
convergence

d) Lvot diam, lvot vel, lvot TVI, prox flow

convergence
e




Which of the following best
describes the vena contracta?

a) The vena contracta 1s too hard to do on a
daily basis to accurately define MR

b) The vena contracta is relatively simple and
accurate for identifying mild and severe MR

¢) The vena contracta 1s a vasospasm 1n the

descending vein of marshal and not related to
MR

d) The vena contracta 1s only used for PISA



Which of the following best
describes the vena contracta?

b) The vena contracta is relatively simple and
accurate for identifying mild and severe MR



Pearls and Pitfalls

* Practice, Practice, Practice
— Are you really good at something you only do
every now and then?
* Specific signs in conjunction with the
supportive signs renders a > 90% specificity

* Nyquist limit must be greater than 54cm/s

* The process of grading MR should be
comprehensive, using clues and and
measurements by Doppler
echocardiography



Thank vou! _
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