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Potpourri:

Low Flow Low Gradient Aortic Stenosis
Applying the Guidelines to Every Day Cases

Amer M Johri MD MSc FRCPC FASE
Michael Cenkowski MD FRCPC
Queen’s University Kingston Ontario

Case #1

« 77 year old female admitted with heart
failure. Known history of AS.

 TTE:
— AV max velocity 389 cm/s (gradient 61 mmHg)
o\
— AV DVI0.27
— Calculated
— SVI =33 mi/m2, LVDVi 50 ml/m2, LVSVi 20 ml/m2
— LV EF = 59%, mod MR/TR, mild Al
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LOW GRADIENT AS HIGH GRADIENT AS
Vmax < 4m/s APm < 40mmHg Vmax 2 4m/s APm 2 40mmHg

AVA 5 1.0 em?
Severe high gradient AS

(normal flow / low flow)
(normal EF /low EF)

Reversible
-> re-assess at
restored normal flow|

|

Normal flow (SVI >35ml/m?)| | Not reversible

"‘“’ﬂ"" st ﬂsme‘j‘ > severe AS unlikely S

Integrated approach (table 5)
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AVA £ 1.0 cm?

AVA >1.0cm?
-> moderate AS

Severe high gradient AS
(normal flow / low flow)

(normal EF flow EF)

Low flow (SVI £35ml/m?)

Normal flow (SVI >35ml/m?)
-> severe AS unlikely

Not reversible
-> severe AS

Reversible
->re-assess at
restored normal flow
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Continuity Equation

LvoT AV Aorta

LvVoT /V
Va

{\1 X V1 =x Vz @

CSA LvOT Peak
LvoT VTl AV VTI

AVA \ &

(solving for)
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AVA = LVOT area * VTI1/VTI2
AVA = 2.5 * 26/96
AVA =0.7 cm2

DVI = 72/350
DVI=0.3

* Just a side note:

DVI < .25 is not a reliable cutoff for ,
severe AS when LVOT area is out of
proportion to BSA

Normal flow (SVI >35ml/m?)| | Not reversible
-> severe AS unlikely -= severe AS

Reversible
-> re-assess at
restored normal flow

Low flow (SVI $35ml/m?)
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Is this a low flow state?
(paradoxical low flow low gradient AS)

« Should find typical features of this

— Concentric remodeling or hypertrophy, small
LV size, elderly (“classic” PLFLGAS)

* |dentify other potential causes of low flow
—HTN, MR, TR, Afib,

» LVOT stroke volume should be
corroborated by other means

—e.g. LV volumes

w250k

| Integrated approach (table 35) |

Flow reserve

|p5eudosevere AS| |true smmM|
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<1.0 em” and mean gradient <40 mmHg in the

Table 5 Criteria that increase the likelihood of severe AS in patients with AVA
presence of preserved EF

{1} Clinical criteria:
Physical examination consistent with severe aortic stenosis
Typical symptoms without other explanation
Bldarty patient (=70 years)
) Qualitative imaging data:
L\VH {addtional history of hypartension to be considerad)
Reduced LV longitudinal function without ather axplanation
{3) Quantitativa imaging data:
Mean gradient 3040 mmHg’
AVA =08 o’
Low flow (SVi <35 mL/nr) confirmed by other technigues than standard
Doppler technique {LVOT measurement by 30 TEE or MSCT, CMR, invasive dats)
Calciurn score by MSCT'
Sevara AS likely: mean =2000 waman =1200
Sevara AS vary likely: men = 3000 women =1600

Sawvara AS unlikaly: mean <1600 waman <800

Case Conclusion:

Using an integrative approach, given clinical exam, age, Some
LVH, low SVi, calcified valve, we decided this was severe AS
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Case #2

« 65 yr old male with bicuspid aortic valve
admitted with heart failure
 TTE on admission:
— AV peak velocity = 183 cm/s
— AV mean gradient = 7 mmHg
— AVA (VTI) = 1.1 cm2
—DVI=0.41
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LV EF = 16%

Svi = 13 ml/m2; LVDVi = 67; LVSVi = 55 ml/m2
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JPEG CR 18:1)
®length = 2.2 cn

JPEG CR 14:1)

®1U U1 mean PG = 1.1 mmHg
Aortic valve-LUOTmean velocity = 49.1 cm/sec
LU U1 UTI = 9.8 cm
*LU U1 max PG = 2.3 mnHg
Aortic valve-LUOTmax velocity = 75.3 cm/sec
® portic valve R-R interval = 8.65 sec
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JPEG CR 15:1)

®ortic valve-maximum gradient 13.5 mmHg

Aortic valve-maximum velocity = 183.7 cm/sec
*nortic valve-mean gradient = 6.7 mnHg

Ao U2 mean = 122.1 cm/sec

Ao U2 UTI 25.8 cm
® qortic valve-maximum gradient = 13.3 mmHg

Aortic valve-maximum velocity 182.1 cn/sec|

66.67 mmis

*

Severe high gradient AS
(nermal flow / low flow)
(normal EF /low EF)

Reversible
-> re-assess at
restored normal flow|

I ——

Normal flow (SVI >35ml/m?)( | Not reversible

"“”’ EB 95’"""“" > severe AS unlikely > severe AS

Integrated approach (table 5)

‘Fluw reservel |anlnwruerve
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Dobutamine stress echo
(low dose dobutamine protocol)

Pre — dob Peak dob 20 megikim)
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. SVi=25mi/m2  + SVi=33mliim2 (2%
+ MG 19 mmHg « MG 21 mmHg
« AVA=1.1cm2  AVA=1.4cm2
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Diagnosis?

Pseudo-severe (moderate) aortic stenosis

Another cause of LV dysfunction (e.g. IHD or
primary cardiomyopathy)

Valve replacement is of no benefit

Heart failure treatment recommended

Mr. DP
* 94 yr old male with heart failure
— AV Vmax = 361 cm/s
— LV EF 38%, Svi =40 ml/m2

— Mild-mod MR, TR, Al
— Mild RV hypokinesis

Moderate AS?
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LVDVi 63, LVSVi 40 (Svi by volume = 23 ml/m2)
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JPE
®LU U1 mean PG - 1.5 il

5 mallg
Aortic valve -LUOTnean velocity = 56.4 cn/

LU U1 uIE - 1 "
*LU U1 nax PG = 9.7 aeilg
AorFtic valve-LUOTRax velocity = 96.3 cassec
®LU U1 max PG - 3.5 aedg
Aortic valve-LUOTmax velocity = 93.9 ca/sec
ALY U1 mean PE < 1.6 melig

rtic valve-LUNTAean velecity = 57.4 cm,

fortic valve LUOTAean velocity -
L vy omit 1 "

*LU U1 max PG~ 2.7 nedlg
Aurtic valve-LUOTmaX el

&LJ wﬁ.‘

3383 mm /s

®nortic value-nean gradient
Ao U2 mean = 245.5 on/sec
LU
*aortic valve
Aurtic valve
" portic valve
A0 V2 nean
Ao V2 IL
Agortic valve-naxinun gradient « 43.% nnllg
Aortic valve-maxinum velocity
+aortic value-nean gradient = 26
A0 UZ Aean = 2%6.1 cn/sec
Mo U2 UTL = 76.4 cn
*aortic valve-naxinum qradient il
AUFtic valve-maxinum velocity = 383.4 cass
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Calculations using re-measured LVOT
diameter

AVA = LVOT area * VTI1/VTI2 = 3.8 *18/74
AVA = 0.9 cm2; AVAI = 0.45 cm2/m2

SV = LVOT area * LVOT VTI = 68 ml
SVi = 34 ml/m2

Case Conclusion

Guidelines would suggest DSE

But he’s 92!

Low Flow Low Gradient Aortic Stenosis
Probably True Severe (vs pseudosevere)
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« Amer Johri  EchoHawaii
3,238 Tweets

Tweets & replies Media

Amer Johri™ EchoHawaii
10 had a

multiple choice question with mock
answer d) valvular chupacabra

I thought it was a made up word but now
I'm seeing it everywhere!

-a spiny animal that sucks
goat blood sited across Latin American &
Asia

in the house?

James D Thomas, MD
% is known for its adva

topics, including the daily Echo Bey:
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