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1 good things are three.

alian Proverb
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PILOT
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Su rgery (21%for valve,

7% for aneurysm)
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OrtiC Valve Disease: New Insights. Arnold CT et al, Journal Structural Heart 26 May 201"




Civilian Pilot 1st cl.|

BP=130/70
*HR=55/min
BMI=25,3

T

~dislipidemial|

........................

right systatc murmur 26 2001 |

ediastolic murmur 1/6 Erb 2001 |

*echo Aortic regurgitation | | ) | F )}

........................

..........................

........................

eaortic velocity 1.1 m/sec

—

.........................

...........................




esymptomless

esilent anamnesis %

emale sex
eborn 1992 '
*no therapy

"

BP=130/85
*HR=85/min
BMI=22,8

*right systolic murmur 2/6 2018
eaortic velocity 1.2 m/sec
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Military Pilot
(Conventional)

*No symptoms until 2018

*2018 dizziness, pre-syncope

eprevious AF 2009,
hypertension 2009

male sex

born 1968

*ACE2, Amlodipine

.BP=130/85
*HR=85/min

*BMI=29,5

eright systolic murmur 2/6 201'7§

ediastolic murmur 2/6 Erb
echo Aortic Regurgitation ++
* Aortic Velocity 3.0 m/sec




AORTIC VALVE ANATOMY
Normal Aortic sclerosis Mild to moderate aortic stenosis Severe aortic stenosis

DOPPLER AORTIC JET VELOCITY

0 0
BRAUNWALD'S 1 1
HEART
D'I:SEASE 8 2 2
= 3 3
4 e Mean AP ‘ 4 1{le Mean AP ‘ 4 e Mean AP
5 {°*<20mmHg 5 | '*20-39mmHg 5 *>40mmHg
NORMAL AORTIC SCLEROSIS MILD TO MODERATE SEVERE AORTIC
<2.5 m/sec AORTIC STENOSIS STENOSIS
European Aviation Safety Agency 2.5'4.0 ITI/SQC >4 ml Sec

Ceulmme NOT FIT

PILOT

Acceptable Means of Compliance
and

Guidance Material to Part-MED*



( Assess velocity/gradient )

|
LOW-GRADIENT AS

1
HIGH-GRADIENT AS

Vmax <4 m/s, Vmax 24 m/s,
APm <40 mmHg APm 240 mmHg
. .
( Assess AVA ) L High flow status excluded )
| | i |
AVA <1.0 cm’ AVA >+I.0 cm? No
Exclude measurement errors
that may cause underestimation
of gradient / flow / AVA
v v
( Define flow status (SVi) y Define whether high flow status
T T is reversible®
Low flow Normal flow J I
(SVi =35 mL/m?)  (SVi >35 mL/m?) Not reversible Reversible
v v
T Re-assess
at restored
v normal flow
( Assess LVEF )
LVEF <50% LVEF =50%
v v
. Integrated
[Dobutamme echo] approach (Table 6)
l |
Flow No flow
reserve
reserve
present
' . v
S RO e st T c l i m w CT
(see Table 6)

@ E S C European Heart Journal (2017) 38,2739-2786

European Society doi:10.109 ¥eurheartjfehx 391
of Cardiology

2017 ESC/EACTS Guidelines for the

ESC/EACTS GUIDELINES

management of valvular heart disease

The Task Force for the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

~
e
Q
™
‘g
W
-
>
>t

e <20mmHo ¢ 20-39mmHo e >40mmHc

MULTI
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NOT FIT



28/12/2015 15:14:11 1105/2016 12:39:35




1 Diam, Radice Ao 2.9¢
LA Diam 31¢c

AV Cusp 21¢c
LA/Ao 1.08
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: :d Aortic Valve | ' o o

Bicuspid ACTHC (o the Challenge | .. Current clinical
. Gaps 2 ) (BAVC | .

Identifying Knowledse Consortiutit *5

a Bicuspid Aorie VL s approach?

From the lntemation

X

 Screening for familiarity and coartation
 Endocarditis prevention/HTtreatment

« Ascending Aorta >40mm echo 6 months

* |f no stenosis or regurgitation echo 3/5 yrs

o After ascending aorta surgery CT scan 3/5 yrs

(Circulation. 2014:129:2691-2704.)




tic Valve

RiSing fo the
Consortium

Bicuspid AOF
Gaps and

cuspid Aortic Valve

Challenge

BAV patients.”> The underlying mechanisms responsible for
such varied BAV-associated valvuloaortic phenotypes remain
unknown, and, despite the aforementioned valvular patho-
physiologic insights, why a BAV becomes stenotic, another
regurgitant, another i1s associated with aortic dilatation, and
yet another remains functional throughout a lifetime, remains
fundamentally unknown and unpredictable, a critical knowl-

edge gap that remains unresolved since its first description
by Roberts >40 years ago.”® More concerning is the fact that
there 1s only scarce insight as to why a few unfortunate BAV
patients will incur aortic dissection in their lifetime but many
will not." Indeed, available clinical tools attempting to risk

(Circulation. 2014;129:2691-2704.)

(BAVCon)




Civilian Pilot 1st cl.|

BP=130/70
*HR=55/min
BMI=25,3

T

~dislipidemial|

........................

right systatc murmur 26 2001 |

ediastolic murmur 1/6 Erb 2001 |

*echo Aortic regurgitation | | ) | F )}

........................

..........................

........................

eaortic velocity 1.1 m/sec
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...........................




Civilian Pilot 1st cl.| X
_ - -\»*

&
lesymptomless . :
lesilent N
anamnesis d

*male sex
eborn 1965

% e 2001 exercise test 87% MHR neg
“HR- ~ +2016 stress echo 87% MHR neg

l*HR=55/min
l*BMI=25,3

edislipidemia

*right sysfolic murmur 2/6 2001
ediastolic murmur 1/6 Erb 2001

echo Aortic regurgitation

ecaortic velocity 1.1 m/sec |
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D3/06/2016 11:25:47 e 05/05/2016 11:29:35

1 AV Vmax : 5 : 1 AR Vmax
AV Vmean : S AR maxPG 52.90 mmHg
AV maxPG X - : AR PHT
: : AR Dec Time

AV VTI . | AR Dec Slope 2.1 m/s2
AV Env.Ti : <




esymptomless
esilent
anamnesis
‘male sex
eborn 1965

*no therapy

D5/06/2016 11:51:51

08/06/2016 11:48:27

05/08/2016 11:50:11



lsright systolic murmur 2/6 2001
-lediastolic murmur 1/6 Erb 2001
*echo Aortic regurgitation

esymptomless

esilent
anamnesis

emale sex

eborn 1965

*no therapy

eaortic velocity 1.1 m/sec

European Aviation Safety Agency

Acceptable Means of Compliance
and

Guidance Material to Part-MED'

Section 2

Specific requirements for class 1 medical certificates

AMC1 MED.B.010 Cardiovascular system

‘ (e) Cardiac valvular abnormalities

(3)

Aortic valve disease

(i) Applicants with a bicuspid aortic valve may be assessed as fit if no other
cardiac or aortic abnormality is demonstrated. Follow-up with
echocardiography, as necessary, should be determined by the licensing
authority.
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Section 2

Specific requirements for class 1 medical certificates

AMC1 MED.B.010 Cardiovascular system (2)

clinical (3)
case

#1

European Aviation Safety Agency

Acceptable Means of Compliance
and

Guidance Material to Part-MED*

nnnnnnnnnnn

(e) Cardiac valvular abnormalities

(1) Applicants with previously unrecognised cardiac murmurs should undergo

evaluation by a cardiologist and assessment by the licensing authority. If
considered significant, further investigation should include at least 2D Doppler
echocardiography or equivalent imaging.

Applicants with minor cardiac valvular abnormalities may be assessed as fit by the
licensing authority. Applicants with significant abnormality of any of the heart
valves should be assessed as unfit.

Aortic valve disease

()

(ii)

(iii)

Applicants with a bicuspid aortic valve may be assessed as fit if no other
cardiac or aortic abnormality is demonstrated. Follow-up with
echocardiography, as necessary, should be determined by the licensing
authority.

Applicants with aortic stenosis require licensing authority review. Left
ventricular function should be intact. A history of systemic embolism or
significant dilatation of the thoracic aorta is disqualifying. Those with a mean
pressure gradient of up to 20 mmHg may be assessed as fit. Those with mean
pressure gradient above 20 mmHg but not greater than 40 mmHg may be
assessed as fit with a multi-pilot limitation. A mean pressure gradient up to
50 mmHg may be acceptable. Follow-up with 2D Doppler echocardiography, as
necessary, should be determined by the licensing authority. Alternative
measurement techniques with equivalent ranges may be used.

Applicants with trivial aortic regurgitation may be assessed as fit. A greater
degree of aortic regurgitation should require a multi-pilot limitation. There
should be no demonstrable abnormality of the ascending aorta on 2D Doppler
echocardiography. Follow-up, as necessary, should be determined by the
licensing authority.



esymptomless
esilent anamnesis

emale sex
eborn 1992
*no therapy

BP=130/85
*HR=85/min
BMI=22,8
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esymptomless
esilent anamnesis
emale sex

eborn 1992

*no therapy

13/11/2017 12:27:18 1341172017 12:20:25

|

I*right systolic murmur 2/6 2018

’

eaortic velocity 1.2 m/sec




1341142017 12:27:18 | \ ",

esymptomless
esilent anamnesis
emale sex

eborn 1992

*no therapy

*right systolic murmur 2/6 2018\

13/11/2017 12:38:12 1 AV Vmax
T AV Vmean
AV maxPG

AV VTI
AV Env.Ti
HR

eaortic velocity 1.2 m/sec N



Civilian Pilot 1st cl. — |

Section 2

Specific requirements for class 1 medical certificates

AMC1 MED.B.010 Cardiovascular system

F T e
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esymptomless
(1) Applicants with previously unrecognised cardiac murmurs should undergo y p

evaluation by a cardiologist and assessment by the licensing authority. If oQ| 1C
considered significant, further investigation should include at least 2D Doppler S'lent anamnesis

echocardiography or equivalent imaging. O ma'e SexX
(2) Applicants with minor cardiac valvular abnormalities may be assessed as fit by the
born 1992

licensing authority. Applicants with significant abnormality of any of the heart
valves should be assessed as unfit.
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Cardiac valvular abnormalities

*no therapy

(3) Aortic valve disease

(i) Applicants with a bicuspid aortic valve may be assessed as fit if no other

® .
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cardiac or aortic abnormality is demonstrated. Follow-up with European Aviation Safety Agency
(‘( } echocardiography, as necessary, should be determined by the licensing

| Y | - | authority.

134172017 12:27:18 , 7_ (i) Applicants with aortic stenosis require licensing authority review. Left
ventricular function should be intact. A history of systemic embolism or

significant dilatation of the thoracic aorta is disqualifying. Those with a mean Acceptable Means of Compliance
pressure gradient of up to 20 mmHg may be assessed as fit. Those with mean and
pressure gradient above 20 mmHg but not greater than 40 mmHg may be Guidance Material to Part-MED?

assessed as fit with a multi-pilot limitation. A mean pressure gradient up to
50 mmHg may be acceptable. Follow-up with 2D Doppler echocardiography, as
necessary, should be determined by the licensing authority. Alternative
measurement techniques with equivalent ranges may be used.

Initial issue

| ISTITUTO MEDICO LEGALE |
“A. MOSSO” MILANO |

(iii) Applicants with trivial aortic regurgitation may be assessed as fit. A greater
degree of aortic regurgitation should require a multi-pilot limitation. There

should be no demonstrable abnormality of the ascending aorta on 2D Doppler
echocardiography. Follow-up, as necessary, should be determined by the
licensing authority.




Military Pilot
(Conventional)

*No symptoms until 2018 |

eprevious AF 2009,
hypertension 2009

emale sex
born 1968

*ACE2, Amlodipine

*BP=130/85
*HR=85/min

-BMI=29,5

eright systolic murmur 2/6 2017, 1
ediastolic murmur 2/6 Erb
echo Aortic Regurgitation ++
e Aortic Velocity 3.0 m/sec




Military Pilot
(Conventional)

*No symptoms until 2018

*2018 dizziness, pre-syncope
D orension 2008 » 2009/2018 holter ECG/MBP neg
male sex * 2009 Aortic Vel<2m/sec
+ACE2, Amlodipine * Fit with double command 2009
.BP=130/85 e Mean Ao Ag 18mmHg2015
R * Mean Ao Ag 39mmHg2018
'right systc;Tc murmur 2/6 2017 s MILD H ‘ I " SEVERE ‘
ediastolic murmur 2/6 Erb ,.W‘ Mean AP ‘ eMean AP
*echo Aortic Regurgitation ++ e <20mmHg »20-39mmHg__ [ | >40mmHg ‘
*Aortic Velocity 3.0 m/sec L AT MULTI NT _
I—-E_— - PILOT &= ' :ﬁ'
| b — — , ‘l _

——



Military Pilot
(Conventional)

surgical images provided by
Prof.G.Polvani (Cardiac Surgery 2)
Prof. M Agrifoglio (Cardiac Surgery 2)
CC Monzino, IRCCS, Milan, Italy.
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Centro Cardiologico
Monzino
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surgical images provided by procedure developed by /
Prof.G.Polvani (Cardiac Surgery 2) the Japanese cardiac
Prof. M Agrifoglio (Cardiac Surgery 2 . : :
CC Monzino, |gcc(s, Milan, Ital;?. Y3 surgeon Shigeylise =

at the Department of
Cardiovascular Surgery \
of Toho University, \
Ohashi Medical Center, N\
Tokyo, - which allows the . _ -
replacement of the aortic g Centro Cardiologico
valve using, instead of the
prosthesis, the patient's
tissue.
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surgical images provided by

M i | ita ry Pi IOt Prof.G.Polvani (Cardiac Surgery 2)

Y Centro Cardiologico

E Prof. M Agrifoglio (Cardiac Surgery\Z) NMonzina
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procedure developed by
the Japanese cardiac
surgeon Shigeyuki Ozaki
at the Department of
Cardiovascular Surgery
of Toho University,
Ohashi Medical Center,
Tokyo, - which allows the
replacement of the aortic
valve using, instead of the
prosthesis, the patient's

tissue.



Military Pilot
(Conventional)

surgical images provided by
Prof.G.Polvani (Cardiac Surgery 2)
Prof. M Agrifoglio (Cardiac Surgery 2)

CC Monzino, IRCCS, Milan, Italy. procedure developed by

the Japanese cardiac
surgeon Shigeyuki Ozaki
at the Department of
Cardiovascular Surgery
of Toho University,
Ohashi Medical Center,
Tokyo, - which allows the
replacement of the aortic
valve using, instead of the
prosthesis, the patient's
tissue.

A " Centro Cardiologico
o Monzino

UNIVERSITA
DEGLI STUDI
DI MILANO




Military Pilot
(Conventional)

surgical images provided by
Prof.G.Polvani (Cardiac Surgery 2)
Prof. M Agrifoglio (Cardiac Surgery 2)
CC Monzino, IRCCS, Milan, Italy.

procedure developed by
the Japanese cardiac
surgeon Shigeyuki Ozaki at
the Department of
Cardiovascular Surgery of
Toho University, Ohashi
Medical Center, Tokyo, -
which allows the
replacement of the aortic
valve using, instead of the
prosthesis, the patient's
tissue.
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In conclusion, Bicuspid Aortic Valve Disease:

—— p—_ -_.1—

Is the most common congenital heart disease

it can be hereditary
should be suspected in the presence of an aortic

systolic murmur

due to the high incidence of complications a follow-
up Is recommended especially in flight crews

when valvular surgery is the choice a good option is
represented by autologous pericardium.
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