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Passenger Fitness to Fly

Plan

- Review real cases based on altitude physiology

- Review real cases based on other considerations
- Review contraindications to fly (as passenger)

- Discuss rationale for medical clearance
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Passenger Fitness to Fly

At cruising altitude (ex:39000 feet), the cabin of a
commercial aircraft (ex:A320):

1. Is pressurized to ground pressure equivalent
2. Is pressurized to 6000-8000 feet
3. Is pressurized to 2000-3000 feet

4. Is not pressurized
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Decrease of Atmospheric Pressure

Decrease of Decrease of
Partial Pressure Total I‘Dressure
Hypoxia | |
yP Trapped Gas Evolved Gas
Problem Problem
eEar trauma eDecompression
*Sinus barotrauma sickness
Abdominal problem
*Etc.
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The total pressure of a given mixture of gases is equal
to the sum of the partial pressures of the gases

ATMOSPHERE SEA LEVEL - DRY
NITROGEN OXYGEN AIR
Partial Pressures - mm Hg 600 160 760
Volume of Gas - per cent 79 21* 100
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Gas Pressure Variation and O, Saturation At Altitude

ALTITUDE PRESSURE
Atmospheric | Ambient air Alveolar Arterial Saturation

0, co, O, |[cOo, O, 0,
Sea Level 760 159 37 107 | 40 o8 97
6000 (1800 m) 610 125 37 71 40 64 92
8000 (2400 m) 565 116 37 59 39 55 90
10000 (3000 m) 525 100 36 55 36 50 82
15 000 (4500 m) 430 80 33 42 30 | 37 70
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Hypoxia

J.K. 64 y/o male

MI (heart attack)10 days ago with cardiac failure and
poorly controlled arrhythmia

Wants to travel alone from Toronto to Los Angeles to
visit his daughter

Can he travel on a commercial airline?
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Hypoxia

J.K. (cont.)
- Travel not approved
- Travel could be approved as medical evacuation with:
 Stretcher
e Physician
* Monitoring equipment and medication
*O,, 4 LPM
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Hypoxia

M.V. 57 y/o female
Quebec — New York (2.0 hours)
C.O.P.D. with exertion dyspnea

Patient uses O, at home 2 LPM for 18 hours. Not a CO,
retainer. Stable.

15% O, test = PO, drop to 40
Flight in one month with husband
Treating physician requests O, 4 LPM
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Hypoxia

- M.V. 57 y/o female (Cont’d)

- Flight approved if no change until the flight,with:
0,4 LPM
« Wheelchair
 Non medical escort
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PRE FLIGHT ASSESSMENT (Adults)

- Predicting hypoxemia from equations
- Hypoxic challenge test

e 15% 0,
- The 50 meter walk
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Hypoxia
COPD

- IF PaO, < 70 mmHg on room air =
supplemental oxygen 2L/min.

- Inhaler in hand luggage

- Spacer as effective as nebuliser

- Consider requesting wheelchair at airport
- Check for bullae
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Hypoxia

C.C. 82 y/o female
Paris — Toronto - Vancouver (13.0 hrs 10 min.)
Stroke 5 days ago

Residual left hemiparesia. Stable. Controlled HBP. Non
Insulin dependent diabetes.

Flight 7 days post stroke
Traveling alone with wheelchair
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Hypoxia

- C.C. 82 y/o female (cont'd)

- Flight could be approved with:
o Stretcher
0,2 LPM
* Medical escort

- Otherwise wait for at least 14 days and travel with non
medical escort
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Conditions affected by hypoxia

- Coronary disease - Anemia
- Heart failure - Shock
- Pulmonary disease - Poisoning

Stroke

Eye trauma
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Ventilation and avallable oxygen

In an airplane that recirculates air, there is a significant
decrease in available oxygen?

A) True

B) False
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Decrease of Atmospheric Pressure

Decrease of Decrease of
Partial Pressure Total I‘Dressure
Hypoxia | |
yP Trapped Gas Evolved Gas
Problem Problem
eEar trauma eDecompression
*Sinus barotrauma sickness
Abdominal problem
*Etc.
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Gas Expansion

E.W. 50 y/o female
e Car accident two days ago with thoracic injury
« Small pneumothorax still visible on x-rays

 Fine otherwise

 Wants to travel Montréal to Paris
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Gas Expansion

You are the airline physician, do you accept to transport
E.W.?

A)Yes

B) No
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ORY GAS EXPANSION

43.000 6 bmes

34,000 | ‘ 4 timoes
£5.000 e 2.5 times

=

16,000 ‘I.H Limes

BOYLE’'S LAW

- THE VOLUME OF A

GAS IS INVERSELY
PROPORTIONALTO
IT'S PRESSURE: |
TEMPERATURE
REMAINING
CONSTANT



PNEUMOTHORAX

 Closed pneumothorax is contraindication
to air travel

 Pneumothorax under drainage
(Heimlich valve) = Medical escort

 Resolved pneumothorax: needs at least
5 days before travelling and chest x-ray before the
flight

Lima 2009 23

02/04/2009



BULLAE

e Pneumothorax

e Pneumo mediastinum

e Ailr embolism
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Gas expansion

G.G. 38 y/o male

Going home from Montreal via Toronto to Port of
Spain (5 hrs 30 min.)

Widely spread intestinal cancer

Had a known Crohn’s disease, but required an
emergency laparotomy for sub-occlusion.

Generalized carcinomatosis. Stable. No anemia.
Gastric tube in place drain 600 cc/8 hrs
Flight 5 days post-op. Stretcher with a nurse escort.
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Gas expansion

G.G. 38 y/o male (cont'd)

X-Ray shows no air level at this time

Approved if X-Ray normal the morning of the flight
Stretcher

Nurse with appropriate medication
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Structures affected by gas expansion

Gastrointestinal tract
- Middle ear
- Sinus
- Lung

- Any other structures where gas has been introduced by

accident, by surgery or for investigation

Lima 2009 27 02/04/2009



Structures affected by gas expansion

Do not forget equipment with air:

- Air splint
- Catheters

- Anti-shock trousers
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rlenry’s law

The amount of gas
dissolved in solution
IS directly proportional
to the pressure of the
gas over the solution

Lima 2009
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Evolved Gas

L.K. 39 y/o female
Barbados to Toronto (5 hrs 30 min.)

Passenger Is crazy about SCUBA diving and has done
18 dives in 6 days

Wants her money’s worth and plan a dive the morning
before the flight departure. No health problem.

What do you recommend?
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Evolved Gas

L.K. 39 y/o female (cont’d)
High risk of decompression sickness

Minimum delay of 12 hrs between last dive and the
flight

The Undersea Medical Society recommends 24 hrs if
several repeated dives during the previous days.
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Evolved Gas

M.G. 32 y/o male
Miami to Montreal (3 hrs 20 min.)

Professional underwater photographer presently in
transit in Miami after a trip to Honduras where he
made several dives in the last 10 days

Pain in left elbow during flight to Miami with
paresthesia of left 5 finger

No previous medical problem
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Evolved Gas

M.G. 32 y/o male (cont’d)

Rule out type Il Decompression Sickness
Contraindication to commercial flight
Consultation in hyperbaric medicine
Reference given: “Divers Alert Network”

If Decompression Sickness proven, should probably
be treated on the spot. Otherwise need 0 — 500 feet
cabin altitude
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Other Considerations

Specific conditions
- Contagious disease
- Active psychiatric condition
- Pregnancy
- Newborn
- Epilepsy

- Diabetes
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Contagious Disease

- R.C. 2.5 y/o male

- Val d’Or to Montreal with mother (1 hrs 10
min.)

- Anemia for 1 month, Hb at 7.3 gr

- Transfer for complete investigation

- Chickenpox in the last 72 hours

- Flight the same day
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Contagious Disease

- R.C. 2.5 y/o male (cont’d)
- Flight refused

- Could be considered again with oxygen when
not contagious
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Psychiatry

R.A. 23 y/o male
London UK to Toronto (8 hrs 35 min.)

Schizophrenia:

* First episode in Prague

» Transferred to London 2.5 weeks ago

 Partial insight, relatively stable

» Taking Haldol 15 mg die and Kemadrin 5 mg die

Flight in 3 days
No escort recommended by treating physician
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Psychiatry

- R.A. 23 y/o male (cont’d)
- Flight approved with:

» Medical escort (psychiatric nurse)
« Sedation
» Supply of appropriate medication for the trip

- Treating physician not happy with the decision
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Other Considerations

Turbulence

Alir sickness
Anxiety

Traction
Unstable fracture

Intravenous line

Lima 2009
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Alr Sickness

A.H. 17 y/o female

Ottawa to Halifax (1 hr. 30 min.)
Jaw fracture reduced with wiring
Liquid diet

Flight 4 days post-op

Mother will accompany the patient

Lima 2009
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Alr Sickness

A.H. 17 y/o female (cont’d)
Flight approved
Patient should preferably have anti-emetic

Mother must be taught how to release the wiring

Lima 2009
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Unstable Fracture

D.B. 32 y/o male

Port au Prince to Montreal (4 hrs. 10 min.)

L 1 fracture 2 days ago; paraplegic

Acute schizophrenia. Fell from the roof while watching the stars.

X-Ray shows cuneiform fracture with vertical posterior displacement.

Needs surgery asap.
Dexamethasone, Haldol, Foley catheter
Stretcher with escort nurse (family member) the same day
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Unstable Fracture

D.B. 32 y/o male (cont’d)

Our orthopedic consultant does not recommend commercial air

transport because of unstable fracture. Risk also increased if patient

IS agitated.

Many aspects to discussion:
* Medical
 Social

e Public Relations

Lima 2009
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Other considerations

Specific factors

- Acceleration/deceleration
- Low humidity
- Noise and vibration

- Delayed or cancelled flights
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Contraindications to Commercial air transport

Untreated pneumothorax

Bowel occlusion or

subocclusion
Recent bowel surgery
(< 10 days)

Decompression sickness

45

Uncontrolled psychotic

patient

Acute diverticulitis or

ulcerative colitis
Recent stapedectomy

Recent eye surgery
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Need for medical clearance

Rule out contraindications for air transport
Protect health of the passenger

Avoid extra safety risk of unscheduled landing
Minimize inconvenience for other passengers

Cost
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RESOLUTION 700

[mformation Sheet for Passengers Requinng Medical Clearance (o ke cornpleted or obtaned from the attending physelan)

1. Patient'sname
Diata of Birthi

Height Waight

T By IaN e e e

Email .. ...

Tekphianz (mabie prafemed] indicate couny and area code | PR

3. Diagnosis (rchdng date of oreet of cumert liness, epiock o acoident and reatment, spezify IF cortagions)

Mabire and date of any recent anciar rekeall SUMSG ||| L

5. Wil o 2% io 30% reduction in the ambisnl partial preas ure of copgen {relaiive by pouial affecd the passenger's medical cordition?
#Cabin prassure oo be 1he squivakam of a a1 Hp o 3 mouncan &k akon of 2400 maires (000 lear) abovasea bval)  Yes Mo kbl sure

6. Additional cinical informiation

Ariemin Yz
Peychiatric and ssizure deorder _ fem
Cardiac condilion A
Mamal Badder cantral Yz
Mommal bowel contral fes
Resprakery condilion A

Fyes, give recent resull in grame of hemaglobin
¥ yez, s Parl 2
¥ yes, s Part 2

ToE

Fro,giw made ofcantral |

= 9 pop

¥ yaz, see Part 2

Dices the patient use cygen alhome?  ____ Yas Fyes, specify bowmach

Croygen niesded in flight ¥ Yz F yaa, apscify 2z LPM 4 LPM Oither

FEFFEFETF

;o

1. Esmort

a. lsthe patient fit bo travel unacoompanied 7 ez ___ Mo
b I o, would & mest-and-assist (provided by the airing fo embark and dis embark) be s ufficient? “faa _ Mo
c. o, wil the patient hawe a private eacort to take care of hief her needs onboand _ e ___ Mo

d IFyes, who should sscort the pazasnger? Doctor _ Mume Cher
& Wother, is 1he sscort fully capable o atiend to all the above nesds ¥ A Ho

8. Muability
a. Able 1o wak withou! assislancs Yea ___ Mo b. ‘Wheslchar required for boarding o aircrafl o zgal

B Medication st e
10, Mther medical information
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RESOLUTION 700

Information Sheet for Passengers Requinng Medical Clearance (i be corpleted o cbtaned from the attending plyscian)

1. Cardiac condition

a Anga __fa __ M Whenwas hstepiode?
= |z the condition stable? — Ya ___ Mo
* Functional clws of the patient?
_ Ho ymploms _ Argima with imporand sfioris __ Anginawith light sloris __ Angina at read
= Zan the patient walk 100 metres ot a normal pace o climb 12 -12 shie withoutsymptoma? Yar _ Mo
b Wyocardial mfarction — Y — Mo Data
= Complicalore? — Ya o Fyes, give details
- Strasa EKG dons? — fm Mo Fyes, whatwas therasult? Mk
= Wangoplsty or coronary by pass,
can 1he patier walk 100 metres al normal pacsar elimb 10-12 staim wilhout symptoms 7 Y ___ Mo
o Cardiac faibre — e e Whanwas hatepiode® Lol
= ke the patkent contokedwith medicalon?_— Yes . Hao

* Functional clwas of the patiert?
o ymplo e ‘Shorineas of breathwih mportorteffors _ Shorness of braathwith ightefbre _ Shortness of brath al rest

d Syneops — e M Lastepisade | e
Ieatigations 7 e e yes stoborasule
2. Chroric: pulmonary concition __Yes __No
a. His the patient had recert arterial gaees f_ Yas Mo
b Blood gases wers faken on: _ Roomair
If v, v hit woare thie raaults
Sawmton . Daedeam
c. Do the patient retain CO,7 Y Ma
d He hizher condilbn deteroraked recenty T Yes Tt
& Can the patieni wak 100 melres al a nomal pacs or climb 10-12 stain without sympoms 7 _ e _ Mo
f. Ha the pafient @ver lsken a commercial areraft i 1heas same conditiona? _ Yea ____ Mo
- Mysawhen?
= [id the patient have ary problema?
3. Peyehiatric Conditions _Yes ho
a. lsthers a possbldity that 1he patierd wil become agitated during flight — Ya ___ Mo
b Haos hafshe taken a commercial aircralt belore . Yez _ Mo
= Wyea, date of traval? Did the patiert revsl __abne  _ escorkd?
4. Seizure No

a. ‘What type of ssizurea?

b Frequency of the ssizures
d  Aretheseiunes contoled by medicalion? e Ho

5. Progrosis for the wip Eood __ Poor

' Physician Signatire e DR '

. Mote Cabin ansndans an noo aukonsed 1 ghe specl assisance @g. Hdng) 2 paniculr passsngens, 2 e dainimant of thar senice i oiher passengan,
lea 2009 #ddicrally, they ars rained only Infirst akd ard ars et par ithed o adminiskr any Ingection, o b ghe madcation, 02/04/2009
Impsrtart: Raas, H oy, rakavant to tha provision of the above imkormalionand for comiar- provided s pecial equipmentas: bo be paid by the pesangaer concamad.



Alr Taxi
VS
Alr Ambulance
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Thank you for your attention
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