
Presented to: Civil Aviation Medical Association

Annual Scientific Meeting 2017

By:  John S. Raniolo, D.O.

Date:  September 14, 2017

Federal Aviation
Administration

`^oaflildv

`£°²§¤§¡~²§¬=r®¢~²£±
µ§²¦=`ª§¬§¡~ª=^±®£¡²±



2Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±



3Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

OMNO=o³¬¢²~ ª£=¢§±¡³±±§¬=Elh`I=^^j=NMM=C=OMMF

°£´§£µ£¢=²¦£=¡³°°£¬²=c^^=¡~°¢§ª¥·=®ª§¡§£±=²¦~²=µ£°£=§¬=³±£
§¢£¬²§¤§£¢=®ª§¡§£±=²¦~²=µ£°£=³²¢~²£¢
§¢£¬²§¤§£¢=®ª§¡§£±=²¦~²=µ£°£=§¬¡¬±§±²£¬²=°=§¬=¡¬¤ª§¡²
«~¢£=°£¡««£¬¢~²§¬±=²= °§¬¥=²¦£=¡³°°£¬²=c^^=¡~°¢§ª¥·
®ª§¡§£±=§¬=ª§¬£=µ§²¦=¡³°°£¬²=¡ª§¬§¡~ª=®°~¡²§¡£±=~±=³²ª§¬£¢=§¬=²¦£=^``
¥³§¢£ª§¬£±



4Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`°¬~°·=~°²£°·=¢§±£~±£=²¦~²=°£¯³§°£W`°¬~°·=±²£¬²±=E ~°£=«£²~ª=°=¢°³¥J£ª³²§¬¥Fm£°¡³²~¬£³±=²°~¬±ª³«§¬~ª=¡°¬~°·~¬¥§®ª~±²·=Emq`^Fm£°¡³²~¬£³±=²°~¬±ª³«§¬~ª=¡°¬~°·°²~²§¬~ª=~²¦°£¡²«·=Emq`o^F
`°¬~°·=~°²£°·=¢§±£~±£=°£¯³§°§¬¥=`°¬~°·
~°²£°·= ·®~±±=±³°¥£°·
j·¡~°¢§~ª=§¬¤~°¡²§¬±Eµ§²¦=°=µ§²¦³²=m`fF



5Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

s~ª´£=°£®ª~¡£«£¬²±E~°²§¡I=«§²°~ªF
m~¡£«~©£°±±§¬¥ª£=¡¦~« £°¢³~ª=¡¦~« £° §J́ £¬²°§¡³ª~°=Eµ§²¦=~¬¢=µ§²¦³²=f`aF
e·®£°²°®¦§¡=¡~°¢§«·®~²¦·Ee`jF
^²°§~ª=¤§ °§ªª~²§¬
r¬¢£°=`¬±²°³¡²§¬



6Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`°¬~°·=^°²£°·=a§±£~±£f¬§²§~ª=¡£°²§¤§¡~²§¬m±²=m`f



7Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

^®®ª§¡~¬²±=¤°=N±²~¬¢=O¬¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬
q¦£=°£¡´£°·=²§«£=µ~±=°£¢³¡£¢=¤°«=S=«¬²¦±=²=P=«¬²¦±k=¡¦~¬¥£=§¬=²¦£=¢¡³«£¬²~²§¬=§±=°£¯³§°£¢I=§K£KIe±®§²~ª=°£¡°¢±=²=§¬¡ª³¢£^¢«§±±§¬=eCma§±¡¦~°¥£=±³««~°·`¬±³ª²~²§¬=°£®°²±=E^ªªFm°¡£¢³°£=°£®°²±`a=¤=²¦£=¢§~¥¬±²§¡=C=§¬²£°´£¬²§¬~ª=®°¡£¢³°£



8Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

`³°°£¬²=¡~°¢§´~±¡³ª~°=±²~²³±=°£®°²=E`sbF=²§¬¡ª³¢£=¢§~¥¬±§±I=®°¥¬±§±=~¬¢=²°£~²«£¬²=®ª~¬K
±¦³ª¢=«~©£=«£¬²§¬=²¦~²=²¦£=~§°«~¬
¢£«¬±²°~²£±=~²²£«®²§¬¥=²=«££²=¥~ª=°£¥~°¢§¬¥
²¦£=«¢§¤§~ ª£=°§±©=¤~¡²°±=~±=°£¡««£¬¢£¢= ·
²¦£=^``=°=^e^=¥³§¢£ª§¬£±E§K£KI=ª§®§¢=¡¬²°ªI=µ£§¥¦²=°£¢³¡²§¬I=±«©§¬¥¡£±±~²§¬I=£²¡KF



9Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬`³°°£¬²=ª~ °~²°·=¢~²~=²=§¬¡ª³¢£=~=¤~±²§¬¥±£°³«=¥ª³¡±£I=e¥ ^N`=EajF=~¬¢=NO=¦³°¤~±²§¬¥=ª§®§¢=®~¬£ªµ§ªª=°£¯³§°£=~=¬³¡ª£~°=²°£~¢«§ªª=±²°£±±=²£±²

^=®±²J£´£¬²=¡~°¢§~¡=¡~²¦£²£°§¸~²§¬
c^p``=m~¬£ª=°£´§£µ



10Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬=Em`fF

^®®ª§¡~¬²±=¤°=P°¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬k=¡¦~¬¥£=§¬=²¦£=¢¡³«£¬²~²§¬=°£¯³§°£¢I=§K£KIe±®§²~ª=°£¡°¢±=²=§¬¡ª³¢£^¢«§±±§¬=eCma§±¡¦~°¥£=±³««~°·`¬±³ª²~²§¬=°£®°²±=E^ªªFm°¡£¢³°£=°£®°²±`a=¤=²¦£=¢§~¥¬±²§¡=C=§¬²£°´£¬²§¬~ª=®°¡£¢³°£



11Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

`³°°£¬²=ª~ °~²°·=¢~²~=²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«¥ª³¡±£I=e¥ ^N`=EajF=~¬¢=NO=¦³°=¤~±²§¬¥=ª§®§¢=®~¬£ª°³²§¬£=£¶£°¡§±£=²°£~¢«§ªª=±²°£±±=²£±²
¬=¡~°¢§~¡=¡~²¦£²£°§¸~²§¬=°£¯³§°£¢
¬=c^p``=m~¬£ª=°£´§£µ

tfii=kl=ilkdbo=obnrfob=^=VM=a^v=ob`lsbov=mbofla



12Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=`£°²§¤§¡~²§¬

i£¤²=«~§¬=±²£¬²±



13Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=`£°²§¤§¡~²§¬
i£¤²=«~§¬=±²£¬²±

^®®ª§¡~¬²±=¤°=N±²~¬¢=O¬¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬®°£´§³±ª·=°£¯³§°£¢=~=S=«¬²¦=°£¡´£°·=®£°§¢=~¬¢=µ§ªª°£«~§¬=³¬¡¦~¬¥£¢^=¡³°°£¬²=¡~°¢§~¡=±²~²³±=°£®°²¬³¡ª£~°=²°£~¢«§ªª=±²°£±±=²£±²ª~ °~²°·=¢~²~=E²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«=¥ª³¡±£I=NO¦³°=¤~±²§¬¥=ª§®§¢=®~¬£ª=~¬¢=e¥ ^N`=§¤=¢§~ £²§¡=Fc^p``=m~¬£ª=°£´§£µ



14Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=`£°²§¤§¡~²§¬
i£¤²=«~§¬=±²£¬²±

^®®ª§¡~¬²±=¤°=P°¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬

� ^=¡³°°£¬²=¡~°¢§~¡=±²~²³±=°£®°²
� ª~ °~²°·=¢~²~=E²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«=¥ª³¡±£I=NO=¦³°¤~±²§¬¥=ª§®§¢=®~¬£ª=~¬¢=e¥ ^N`=§¤=¢§~ £²§¡=F
� °³²§¬£=£¶£°¡§±£=±²°£±±=²£±²
� tfii=kl=ilkdbo=obnrfob=^=VM=a^v=ob`lsbov=mbofla

^ªª=¡ª~±±£±=µ§ªª=°£¯³§°£=~=®±²J£´£¬²=¡~°¢§~¡=¡~²¦£²£°§¸~²§¬



15Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

o£¡£°²§¤§¡~²§¬



16Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
o£¡£°²§¤§¡~²§¬^®®ª§¡~¬²±=¤°^ii=`i^ppbp«£¢§¡~ª=¡£°²§¤§¡~²§¬

� ^=¡³°°£¬²=¡~°¢§´~±¡³ª~°=±²~²³±=°£®°²=E`sbF
� i~ °~²°·=¢~²~=²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«=¥ª³¡±£~¬¢=NO=¦³°=¤~±²§¬¥=ª§®§¢=®~¬£ª
� o³²§¬£=£¶£°¡§±£=²°£~¢«§ªª=±²°£±±=²£±²=³±§¬¥=²¦£
_°³¡£=®°²¡ª



17Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
� _°³¡£=®°²¡ªW§¬¡°£~±§¬¥=±®££¢=C=£ª£´~²§¬

� NKT«®¦]=NMB=¥°~¢£
� OKR«®¦]=NOB=¥°~¢£
� PKQ«®¦=]=NQB=¥°~¢£

� e£~°²=°~²£=~¡¦§£´£¢W
� «³±²= £=¬=ª£±±=²¦~¬=URB=¤=²¦£=¡~ª¡³ª~²£¢«~¶§«³«=®°£¢§¡²£¢=¦£~°²=°~²£

� ^§°«~¬=«³±²=µ~ª©=¤°W
� ~=«§¬§«³«=¤=V=«§¬³²£±=³¬¢£°=²¦£=~¥£=¤=TM
� ~=«§¬§«³«=¤=S=«§¬³²£±=TM=~¬¢=ª¢£°



18Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

m°§°=²=²¦£±£=¡¦~¬¥£±I==~§°«£¬=®±±£±±§¬¥=~=N±²°=O¬¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²£=µ£°£=°³²§¬£ª·=®ª~¡£¢=¬=~
NOLOQ±¡¦£¢³ª£K
kµI=~ªª=~§°«£¬=°£¯³£±²§¬¥=°£¡£°²§¤§¡~²§¬=µ§ªª=¬ª·°£¯³§°£=~°³²§¬££¶£°¡§±£=²°£~¢«§ªª=±²°£±±=²£±²I³¬ª£±±=~
¡~´£~² =£¶§±²±K



19Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`~´£~²±=§¬¡ª³¢£W
� `«®ª£²£=ª£¤²= ³¬¢ª£= °~¬¡¦= ª¡©=E`i___F
� ³¬§¬²£°®°£²~ ª£=£ª£¡²°¡~°¢§¥°~«
� ¤~ª±£J®±§²§´£=±²³¢·



20Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`~´£~²±=¤°=²°£~¢«§ªª=±²°£±±=²£±²§¬¥`«®ª£²£=i£¤²= ³¬¢ª£= °~¬¡¦= ª¡©=E`i___F
� f¢§®~²¦§¡
� m~¡£«~©£°=§¬¢³¡£¢²¦£=~§°«~¬=µ§ªª= £=°£¯³§°£¢=²=®°´§¢£=~=®¦~°«~¡ª¥§¡±²°£±±=²£±²=¤°§¬§²§~ª=¡£°²§¤§¡~²§¬Ko£¡£°²§¤§¡~²§¬=µ§²¦=°£¯³§°£=~=®¦~°«~¡ª¥§¡==±²°£±±=²£±²~ª²£°¬~²§¬¥=µ§²¦=~=°³²§¬£=£¶£°¡§±£=²°£~¢«§ªª=±²°£±±=²£±²=¬~=NO=«¬²¦= ~±§±



21Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`~´£~²±=¤°=²°£~¢«§ªª=±²°£±±=²£±²§¬¥
� ³¬§¬²£°®°£²~ ª£=£ª£¡²°¡~°¢§¥°~«
� ¤~ª±£J®±§²§´£=±²³¢·^§°«£¬=µ§ªª= £=~±©£¢=²=®°´§¢£=±«£¡« §¬~²§¬=¤=¬³¡ª£~°=²°£~¢«§ªª=±²°£±±²£±²§¬¥I=°³²§¬£=£¶£°¡§±£=²°£~¢«§ªª=±²°£±±²£±²§¬¥=~¬¢=±²°£±±=£¡¦¡~°¢§¥°~«I~ª²£°¬~²§¬¥=¬=~=NO=«¬²¦= ~±§±



22Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

bubo`fpb=qob^ajfii=pqobpp=qbpq

f²=µ§ªª=¬=ª¬¥£°= £=°£¯³§°£¢=²=§¬¡ª³¢£W
� jbqp
� a³ ª£=®°¢³¡²§¬=²¦£=²°£~¢«§ªª=±²°£±±=²£±²=°£®°²±K

f²=§±=¡¬±§¢£°£¢=¤=«§¬§«~ª=¡ª§¬§¡~ª=´~ª³£



23Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±^§°«~¬=µ§ªª¬² £=~±©£¢=²=°³²§¬£ª·¢§±¡¬²§¬³£=_£²~J ª¡©£°±=°=¡~ª¡§³«¡¦~¬¬£ª= ª¡©£°±=®°§°=²=²°£~¢«§ªª±²°£±±=²£±²§¬¥Keµ£´£°I=§²=¢£±=¬²=¡¦~¬¥£=²¦£°£¯³§°£«£¬²=²=~¡¦§£´£= ²¦=²¦£°£¯³§°£¢=¦£~°²=°~²£=~¬¢=²§«£=¢³°~²§¬K



24Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

j£¢§¡~²§¬`³°°£¬²=^``=¥³§¢£ª§¬£±=¤°=±²£¬²±=°£¡««£¬¢=¢³~ª~¬²§J®ª~²£ª£²=²¦£°~®·=µ§²¦=^±®§°§¬=~¬¢=¬£=¤=²¦£~®®°´£¢=~¬²§J®ª~²£ª£²=«£¢§¡~²§¬±=Emª~´§¶E`ª®§¢¥°£ªFI=_°§ª§¬²~=Eq§¡~¥°£ª°F=°=b¤¤§£¬²Em°~±³¥°£ªF~=«§¬§«³«=¤=¬£=·£~°=¤°=a°³¥J£ª³²§¬¥=±²£¬²±~=«§¬§«³«=¤=²¦§°²·=¢~·±=¤°= ~°£=«£²~ª=±²£¬²±



25Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

Go£«£« £°W^¬·=£±²~ ª§±¦£¢=¦§±²°·=°=¡ª§¬§¡~ª=¢§~¥¬±§±=¤¡°¬~°·=~°²£°·=¢§±£~±£I=²¦~²=§±=¡ª§¬§¡~ªª·±§¥¬§¤§¡~¬²=°=¦~±=°£¯³§°£¢=²°£~²«£¬²I=§±=¬£=¤²¦£=NS= ±®£¡§¤§¡~ªª·=¢§±¯³~ª§¤·§¬¥=¡¬¢§²§¬±



26Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±

`°¬~°·=~°²£°·= ·®~±±=±³°¥£°·



27Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=`£°²§¤§¡~²§¬
`°¬~°·=~°²£°·= ·®~±±=±³°¥£°·^®®ª§¡~¬²±=¤°=N±²~¬¢=O¬¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬q¦£=°£¡´£°·=²§«£=°£«~§¬±=S=«¬²¦±q¦£=±~«£=¢¡³«£¬²~²§¬=§±=°£¯³§°£¢I=§K£KIe±®§²~ª=°£¡°¢±=²=§¬¡ª³¢£

o^¢«§±±§¬=eCm
oa§±¡¦~°¥£=±³««~°·
o`¬±³ª²~²§¬=°£®°²±=E^ªªF
ol®£°~²§´£=°£®°²±



28Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

^=¡³°°£¬²=±²~²³±=°£®°²=E`sbF`³°°£¬²=ª~ °~²°·=¢~²~=²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«¥ª³¡±£I=NO=¦³°=¤~±²§¬¥=ª§®§¢=®~¬£ª=~¬¢=e¥ ^N`=EajF®°´§¢£=~=¬³¡ª£~°=²°£~¢«§ªª=±²°£±±=²£±²
^=®±²J£´£¬²=¡~°¢§~¡=¡~²¦£²£°§¸~²§¬=§±=°£¯³§°£¢K
c^p``=m~¬£ª=°£´§£µ=§±=°£¯³§°£¢



29Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

^®®ª§¡~¬²±=¤°=P°¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬

q¦£=±~«£=¢¡³«£¬²~²§¬=§±=°£¯³§°£¢I=§K£KIe±®§²~ª=°£¡°¢±=²=§¬¡ª³¢£
o^¢«§±±§¬=eCm
oa§±¡¦~°¥£=±³««~°·
o`¬±³ª²~²§¬=°£®°²±=E^ªªF
ol®£°~²§´£=°£®°²±



30Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

^®®ª§¡~¬²±=¤°=P°¢¡ª~±±=«£¢§¡~ª=¡£°²§¤§¡~²§¬

� `³°°£¬²=±²~²³±=°£®°²=E`sbF
� `³°°£¬²=ª~ °~²°·=¢~²~=²=§¬¡ª³¢£=~=¤~±²§¬¥=±£°³«¥ª³¡±£I=NO=¦³°=¤~±²§¬¥=ª§®§¢=®~¬£ª=~¬¢=e¥ ^N`=EajF
� ^=°³²§¬£=£¶£°¡§±£=²°£~¢«§ªª=±²°£±±=²£±²=§±=°£¯³§°£¢



31Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
f¬§²§~ª=¡£°²§¤§¡~²§¬

q¦£°£=§±=¬=c^p``=m~¬£ª=°£´§£µ
q¦£°£=§±=¬=®±²J£´£¬²=¡~°¢§~¡=¡~²¦£²£°§¸~²§¬=°£¯³§°£¢K
tfii=kl=ilkdbo=obnrfob=^=S=jlkqe=ob`lsbov=mbofla

eµ£´£°I±¦³ª¢=²¦£=~§°«~¬=¦~´£=~¬=~ ¬°«~ª=°³²§¬£
£¶£°¡§±£=±²°£±±=²£±²I=¦£=°=±¦£=µ§ªª= £=°£¯³§°£¢=²
®°´§¢£=~=¬³¡ª£~°=±²³¢·K
p¦³ª¢=²¦£=¬³¡ª£~°=±²³¢·= £=~ ¬°«~ª=E§±¡¦£«§~FI=~
¡~°¢§~¡=¡~²¦£²£°§¸~²§¬=µ§ªª= £=°£¯³§°£¢== £¤°£=~
p®£¡§~ª=f±±³~¬¡£=¡~¬= £=¡¬±§¢£°£¢



32Federal Aviation
Administration

Civil Aviation Medical Association

Annual Scientific Meeting
September14, 2017

`~°¢§~¡=`¬¢§²§¬±=~¬¢=`£°²§¤§¡~²§¬=`¦~¬¥£±
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