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e aerospace medicine; flight medicine
aviation medicine

° Jéﬁa%% : flight surgeon, flight doc(tor)
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ALk §5§

Aerospace medicine is that specialty area of medicine concerned
with the determination and maintenance of the health, safety, and
performance of those who fly in the air or in space.

4/15/2022 4



RZFEL - FAITFRE
(first military medical corps)

1892 Surgeon General de Mooy of the Netherlands designed a
complete pseudo-ambulance corps for the Dutch military,
including dirigibles, horse-drawn carts, and hot air balloons.

This corps was never implemented, but it did pave the way for
later military medical corps.

4/15/2022 Photograph reprinted from Vincent A. Le transport des blesses par avion.
Rev Int Croix Rouge. 1924;6:720-723.
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the conflict between theory and practice

1. battlefield reconnaissance ¥ - ®& — to find the
casualties and to report them to the medical authorities for
pick-up by ground-based medical units.

2. using the airplane for actual movement of casualties
R T

3. taking the surgeon to the casualty by aerial means

4/15/2022
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e Physiology in the Flight Environment

sy 412

e Clinical Practice of Aerospace Medicine

TR it B 8

e Operational Aerospace Medicine

#Huk ?5??55}
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Flight Environment

* Atmosphere Characteristics (=~ # F14)
— Reduced Pressure (4 /& ) [Environmental % 5t F] % |
— Mild Hypoxia (4 % ) [Environmental]
— Low Temperature (4 ;8 )[Environmental ]
— Low humidity (™% & ) [Cabin i 45 45 |2 ]
— Microgravity (#ic & # ) [Cabin]
— Acceleration, G force (4t :% &) [Cabin]

* Air quality (% # & ") [Cabin]

 Radiation (# & $§ %+ 3) [Environmental |

* Vibration & Noise (%5 £ 3k #+) [Cabin]

— Circadian dysrhythmia (FF %) [Cabin]

— Crowdedness (#+#) [Cabin]

113/01/29



R EWER ntgsp
o 23 it &+ (Ionizing radiation) ¥_3% % (carcinogen)
* High-energy mixed radiation from cosmic rays

— Shielding not practical

— Approximately half the Effective Dose is from
Neutrons

 IHORZEF 2-6 mSv/yr
— Nuclear industry worker: approx 2.2 mSyv /yr

4/15/2022 9



Medical Procedure Levels

Effective Dose (mSv)

Chest X-Ray 0.04
Abdominal X-ray 1.5
Lumbar Spine X-Ray 2.4
Intravenous Pyelogram (IVP) 4.6
Abdominal CT Scan 7.2
Chest CT Scan 8.3
Brain CT Scan 1.8
Technetium-99m Bone Scan 3.6
Iodine-123 Thyroid Scan 4.4

4/15/2022

Source: National Radiation Protection Board (NRPB)



Approximate Radiation
Exposures

« Natural background in USA: 3 mSv

* Dose limit to general public: 1 mSv

e Aircrew: 2-6 mSv

« U.S. Radiation Workers: 2.2 mSv

e Occupational Limit (ICRP): 20 mSv

« Limit, fetus of pregnant worker: 1 mSv

pERA RAgs L & kiR
e (DFHEH > Q)kp =3k >
e I T FARLEEE L24F 5 4 (mSv) »

¢ LAFETIEIREHEHGE12ET S
4/15/2022 11
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JAR-OPS 1.390 Cosmic radiation

“(a) An operator shall take account of the in-flight exposure to cosmic
radiation of all crew members while on duty (including positioning) and
shall take the following measures for those crew liable to be subject to
exposure of more than 1 mSv per year (See ACJ OPS 1.390(a)(1));

* 1. Assess their exposure
« 2. Take into account the assessed exposure when organising working

* schedules with a view to reduce the doses of highly exposed crew
members (See ACJ OPS 1.390(a)(2));

e 3. Inform the crew members concerned of the health risks their work
involves (See ACJ OPS 1.390(a)(3));

* 4. Ensure that the working schedules for female crew members, once
they have notified the operator that they are pregnant, keep the
equivalent dose to the foetus as low as can reasonably be achieved and
in any case ensure that the dose does not exceed 1 mSyv for the
remainder of the pregnancy;

4/15/2022 12



Risks of Cancer for Aircrew due to
Radiation Exposure

B R FIHE iR B D TR R S

No evidence to date that radiation amounts
received by aircrew cause cancer or other

detrimental health effects to any significant
World Nuclear Association 2015
degree.

No signifigant difference beewegsy caifece 5 S
cases in aircrew and the general
Pgopulation.

13



Risks of Cancer for Aircrew due to Radiation

Exposuret$ £ i FIH 77 555 & 0 FHE DR &

Overall cancer risk was not elevated in most studies and subpopulations
analyzed, while malignant melanoma, other skin cancers and breast
cancer 1n female aircrew have shown elevated incidence, with lesser risk
elevations in terms of mortality.

* The only clearly established causal link between melanoma and
radiation 1s with ultra-violet (i.e. non-ionizing) radiation as opposed to
1onizing radiation.

* In breast cancer, radiation, circadian rhythm disturbances and shift
work have been suggested to be contributing factors.

113/01/29
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Reduced Atmosphere Pressure

(R)

e 40,000 feet
— -50°C = 7§
— 140 mmHg (1/5 ATP)
— 0, 21% but low PO, (<1/6 ATM) #* ¥

Cabin Pressurization J 45 4 ¢

113/01/29
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Cabin Pressurization

B e B

Syberlet SJ30: a sea-level cabin altitude when cruising at
41,000 ft (12,497 m).
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113/01/29
By Sergey Ryabtsev - Russian AviaPhoto Team - http://www?2.airliners.net/photo/Sino-Swearingen-

SJ30-2/1296064/L/, GFDL 1.2, https://commons.wikimedia.org/w/index.php?curid=25105048
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SF LG LR

(Time of Useful Consciousness; TUC)

-

1 Minute

1&% i é”l‘. § w ‘ﬁ\‘,"'i 2 Minutes
3

3 NinuTes

3 P TUC* HEPT
(Effective Performance
Time)

4/15/2022
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B EIHF L

E % %2 %4 - PRICE
— P : Pressure (¥ §# & +4)

— R : Regulator (3 & %)
— | * Indicator (35 7+ %)
— C : Connections (¥ § # ¥ )

— E ! Emergency Assembly (?]’5

4/15/2022

IR

Eiky,

4 54

22



%" 3 (3)

= e
w%giaéi?%i

}i ’3: ;;ll‘gﬁﬁa #@&3 % ':‘)ll tﬁrﬁ«‘:}:;.l_ , %i e
,iﬂ:}%)i lgﬂvé o ® 7 MR

Z_R M oo m]%zr',_‘z'&@ﬂgr‘ ik 2 DRF
&Kb’fﬁ—%ﬁ/qfloooo—ﬁ-’“\ ’ ;A:' 'Z’pﬂ)‘#‘@ﬂ‘ % /&fié
10.3% =738 & S]v ﬁ?g’ » ¥ OUE T FE P\—"*/\fﬁ—%'éﬁﬁZS 000 & *X 3
)ik /’/w\}i T FfE & 025,000 E R T A fﬂ/}é“‘@)ﬁ
IR O *K’,}M@ 5 FUAR TR o

AH

L

LR R S
Depleted Oxygen -
L BRGEPAR
¥ 3 PR R

& H > N (Combmed Altitude and

ﬁ‘CA O) kBT A B o pany> N
TR o ERA %’L*iiﬂaﬁigﬁ ;
%éi‘lﬁgéi%@ﬁi%@°

o

=

N\

>

4/15/2022 23



J - F.\;ff/ﬁ%”"ﬁ

(Hypoxna awareness training)

"Most of the pilots surveyed agreed that all pilots should
receive introductory hypoxia training (92%), recurrent
hypoxia training (86%), initial ACT (85%), and recurrent

ACT (70%).

Aviation, Space, and Environmental Medicine, April 2005, vol. 76, no. 4, pp. 392-394(3)

4/15/2022
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/ﬁ» % ﬂ’: {%—(Boyle’s Law)

P,V=P,V,
PR HZBHEABREB S
BRI AR A

4/15/2022
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Frontal Sinuses
(Near the Surfacs &

barosinusitis

Maxillary Sinusg)
(Mear the Surfags

4/15/2022
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Cabin Depressurization Contingency Plan

Hai /E % .lﬁ%%?‘i

'—| m m
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https://jjwallace84.wordpress.com/2020/05/26/%E5%AE%A2%E8%89%99%E5%A4%B1%E5%A3%93%EF%B
C%SCURTIRAY4%9F%E6%AD%BBY%E4%B8%80%E7%IE%ACKHEI%I6%93/
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Cabin Pressurization
ik &g 4 B & 3

Cruise Altitude: 40,000 feet
Atmospheric pressure:25% sea level
Temperature: -60°C

LES AR B e R %
Zagebg B AT G 225%
fi’pﬁgﬂ;g;g_ CHENETA LR

Cabin pressurization: 6,000-8,000 feet
LA R D g ) g RAFF AR T A
T s 270% > £6,000% 8,000 F A
R A5 - BEE IR E o

113/01/29

Cabin heat Air scoops
valve
Heat exchanger
Heat shroud
Turbocharger
compressor
Forward section
air outlets
Flow control
. venturi

Floor level outlets

To cabin altitude
controller

Safety/dump valve Outflow valve

Ambient air

Compressor discharge air
Pressurization air

Pre-heated ambient air

Conditioned pressurization air

CRNERE

Pressurized cabin




Cabin Depressurization
PR S

e Rapid Decompression & ¥ 4 R:

— Total loss of cabin pressurization within a few
seconds. It happens in case of big air leak.

— Explosive decompression (*&"F ;& &) — occurs in
less than 0.5 seconds, faster than lungs can
decompress.

e Signs: loud bang or clap; cloud of fog or mist; rush of air;
decrease in temperature; release of cabin oxygen mask (when
cabin altitude reaches 14,000 feet)

113/01/29
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Cabin Depressurization
PR E R

e Slow Decompression f & % A&R:

— Total loss of cabin pressurization within a few
seconds. It happens in case of small air leak.

— Slow decompression is difficult to detect.

— Signs: an unusual noise, such as whistling or
hissing sound around the door areas, may be
an indication of slow decompression.

— Physiological indications: ear discomfort or
“popping”, joint pain, or stomach pain due to
gas expansion.

113/01/29
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Possible causes of decompression

B4 % B R 7

/

e Pressurization system malfunction 4c & % (L4 3%
* Damage to the aircraft structure sz # < 4f

e Breach in the aircraft fuselage due to an explosion*&"F
e Humanerror4* i % %

e Metal fatigue £ &k 2

e Faulty door seal i 45 * % &} 0% ¢z fi
e Cracked window % = &%

113/01/29
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In case of depressurization problems, the pilots shall:

e Put on an oxygen mask and check if oxygen masks were
activated in passenger cabin automatically.

e Start emergency descent to the safe altitude (3,000-4,000
meters). In case of structural damage is suspected, reduce the
speed as appropriate.

e Simultaneously, inform ATC about the situation. If ATC cannot
be contacted, they need to set squawk 7700 or transmit a
distress message on emergency frequency

e After reaching the safe altitude, evaluate the situation and make
up decision to proceed to the nearest alternative or direct to the

airport of destination at low altitude.

113/01/29
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On Board Oxygen Source$ + § # % #

Flight crew oxygen system

e Oxygen supply from a pressurized cylinder of gaseous oxygen.
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https://kknews.cc/military/ngog3nq.html

Passenger Compartment Oxygen System
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NaClO3 + Fe - NaCl + FeO + 021
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Cabin Depressurization Contingency Plan
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Clinical Practice of Aerospace Medicine

Tk Hui %ﬁ

Aircrew Health Care Maintenance % B & & ik

Clinical Aerospace Cardiovascular and Pulmonary Medicine

Tofk 4t o HEE WOEF

Ophthalmology in Aerospace Medicine #w= Bt fL £

Otolaryngology in Aerospace Medicine #ux B § rigfl &

Neuropsychiatry in Aerospace Medicine #u= 4 &} 49 %’? 2

Additional Medical and Surgical Conditions of Aeromedical Concern #
Z F F AR P RN

The passenger and the Patientin Flight &k £ % > & & & {3 %

4/15/2022 48



Operational Aerospace Medicine

ok g%fﬁ ¥*

Air Force/Army/Naval Aerospace Medicine H & fw% %5 g

Civil Aviation Medicine = %/fr= %? g

Aeromedical Support to Airline and Civilian Professional Aircrew
BT R BT

International Aerospace Medicine F]*% #/— %5 =

Human Factors in Aerospace Medicine * F]f &

Biomedical Challenges of Spaceflight =~ 7 %5 5

Aircraft Accidents: Prevention, Survival, and Rescue

BWLA TP EHAKD A
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How to Prevent and Reduce Jet Lag

On Arrival
1. Adapt speedily to the new schedule
- Once you land in your destination, ensure you stay awake or sleep
according to the new time zone.
- If you have to nap, then ensure you do not sleep for more than two
hours.

2. Make the most of the sun

3. Synchronize your social engagements

- Meeting and socializing at local times helps the brain to easily realign
to the local time.

- Eat when everyone else is doing so.

- Adapting to the local time may take up as many days as the number
10f/girree zones traversed if you travel east and half the number if you
travel west.

50


https://www.amerisleep.com/blog/reset-sleep-clock/

Coping strategy for jet lag

the average travelers requires ~1 day to readjust for every 1 or 2 hours of
time change.

Bright light — light is the most effective environmental influence capable of
entraining human circadian rhythms.
— Exposure to bright (>2,500 lux) light can “reset” the human circadian clock.

— Jet lag are reduced when patients spend more time in the bright sunlight after
arrival.

— Programmed bright-light exposure had been used to reset the clock in advance
of transmeridian travel, as well as to increase the rate of entrainment after
arrival.

Melatonin — more work is needed to perfect the treatment regimen and to
characterize possible side effects of the drug.

Benzodiazepines — no study of the effects of short-acting benzodiazepines
on the syndrome has been reported.

113/01/29
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Melatonini® 2. k%

Helps adjust to new shifts

Doses of 0.5-5 mg can shift circadian rhythms
Better at advancing than delaying the rhythm
Time of dose is crucial to its effectiveness

* Natural melatonin is normally secreted at night with onset beginning
before bedtime

Effectiveness varies greatly by individual
At best, melatonin can shift the body clock about 1 hr/day

* Effects on night-time performance are minimal

113/01/29
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Air Sickness Acceleration

Lk ‘i R-G4 F
Ejection Injury Threats in the Air
Wit i 3 = ¥

Hypoxia
Rt ]

DCS

Impaired Night Vision

Spatial Disorientation

: "4 £
\ S D SR B
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hypoxia

Spatial

disorientation

SD trainer

Night vision
training system

Ejec_tiowﬁg)éﬁgiti—z_aﬁon 2 E_HW\
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trainer program 8-



VM S FEERARRLG

e XHMKIA Aeromedical Examination
(for fitness to fly)

o LT ? g #FE_ Aeromedical evaluation
o 3 ELF L Waiver, request for waiver

waive: to put aside for the time; defer; postpone; dispense with:

—

o A7 %5 2 &J2 /3 ¥ Aeromedical disposition/consideration

o iz F e NE Aeromedical consultation

4/15/2022 56
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https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=K0090013
https://law.moj.gov.tw/LawClass/LawSingle.aspx?pcode=K0090013&flno=4
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Bz FFEFLLTE
Aeromedical Evaluation

Determinants of aeromedical certification (727 %5 257 ):
* K RBEFRFTATAL DR R
—Nature of disease: 2#5+§

e Certain neurological diseases (e.g. epilepsy, stroke with severe deficit,
dementing illnesses) are clearly incompatible with aviation safety.

e Many neurological disorders, if cured, arrested, static, or characterized by a
predictable course, aeromedical certification may be possible.

REF TS
—The ability to accurately monitor the illness:

e With slowly progressive neurological disorders, monitoring allows
identification of the point beyond which aviation safety might be
compromised, necessitating disqualification; e.g. Parkinson disease.

e Most infrequent or fully controlled migraine, benign vasovagal syncope, mild
neuropathy or myopathy, treated radiculopathy, and mild traumatic brain

injury without residua need not bar aeromedical certification in many
4/15/202?hstances
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Nature of Neurologic diseases
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e Latent, intermittent disorders (= )#-# & it fay “agiefml, 2 ¥
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%’ﬁ:&—'ﬁ = 3k (Traveller's thrombosis)
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% {7 & g (Traveler’s thrombosis)
- % 4> % (Pulmonary embolism)

* Pulmonary embolism was identified as the cause of sudden death in 11
(18%) cases of airline passengers on flights arriving at Heathrow airport
in London between 1979 and 1982.
Sarvesvaran, 1986

* Opverall incidence of pulmonary embolism among airline passengers
was estimated to be 0.5/million passengers

Clerel & Caillard, 1999, 2001

* Incidence of pulmonary embolism vs distance of travel
1.5 cases per million/ travelling > 5000 km
0.01 cases per million/ travelling < 5000 km
4.8 per million /travelling more than 10,000 km.
Lapostolle et al, 2001
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Ry FiFd e 5 FER TR ‘& 3 (WHO Research Into Global
Hazards of Travel Project) % — I+ B 7 B 5 B9 ¥ 3 iF 3
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