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Program Learning Objectives

1. To transmit pertinent and relevant clinical practice 
knowledge and guidelines to primary care physicians 
including a forum for discussion and critical appraisal;

2. Identify and discuss current evidence supporting treatment 
of common conditions in primary care; and

3. Discuss challenges family medicine physicians face in their 
current practices.



Disclosure of Financial Support
• This program has received no financial support 

from any organization or sponsor. 
• This program has received no in-kind support 

from any organization or sponsor. 



Mitigating Potential Bias
• Presenters received a detailed letter from the Organizing 

Committee outlining the learning objectives and content 
expectations for each presentation.

• Conflict of Interest disclosure forms have been completed 
by all presenters and reviewed by the Organizing 
Committee.



Mitigating Potential Bias
• Presentations have been reviewed by a member of the 

Organizing Committee to ensure balance in content and the 
absence of bias.



Faculty/Presenter Disclosure
• Planning Committee Member:  Dr. Scott McKay

• Financial compensation:

• London Health Sciences Centre

• Stipend for Medical Advisory Committee Chair 
& Associate Chief of Family Medicine

• Associate Chief of Family Medicine

• Western University, Department of Family 
Medicine

• Stipend for Undergraduate Education Director



Faculty/Presenter Disclosure
Presenter:  Dr. Adam Sirek

• Financial compensation

• Director, Leap Biosystems Inc.



Outline
1. What is Aerospace Medicine?

2. Space Missions & Architecture

3. Human Health Hazards of Spaceflight

4. You’re the Flight Surgeon
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Learning Objectives
1. Identify the differences between traditional terrestrial 

medicine and aerospace medicine environments

2. Identify the five hazards to human spaceflight

3. Relate space medicine to corollary terrestrial 
environments



What is 
Aerospace 
Medicine?
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Traditional Aerospace Medicine Paradigms

Medical Discipline Physiology Environment

Traditional Medicine Abnormal Normal

Aerospace Medicine Normal/Abnormal Abnormal
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Modern Commercial Aerospace Medicine Paradigms

Medical Discipline Physiology Environment

Aerospace Medicine Abnormal Abnormal



Space Missions
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MISSION DURATION

Duration: 3-6 mo

Crew: 3-6

Transit Time: 6 hrs - 2 d

Communication Delay: 0.001 sec

Distance from Earth: 408 Km
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ISS/LEO

Duration: 3 yrs

Crew: 4-6

Transit Time: 150-300 d

Communication Delay: 14 min

Distance from Earth: 54.6M Km

DEEP SPACE

Duration: 3 mo

Crew: 4-6

Transit Time: 3 d

Communication Delay: 1.25 sec

Distance from Earth: 384,400 Km

CIS-LUNAR



15



16



17



Human Health 
Hazards in 
Spaceflight
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5 Hazards of Human Spaceflight

Radiation

Isolation

Distance from Earth

Gravity Fields

Hostile Closed 
Environments
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Origin Particle or wave type Energy range Comments
Solar Particles/continually 
streaming solar wind

Protons
Electrons

100 eV - 3.5 KeV Moderate flux, low energy; 
effectively shielded by minimal 
structure

Solar particle events (solar 
flares, CME)

Protons
Electrons

100 eV - 3.5 KeV Large flux, high energies; 
potentially very dangerous to 
crew

Solar wave radiation Xray
Gamma Ray

KeV range
MeV range

Energy varies inversely with 
wavelength

Geomagnetically trapped 
particles

Protons
Electrons

600 MeV
5-7 MeV

Flux increases with altitude and 
inclination for LEO

Galactic cosmic rays (GCR) 98% Baryons (mass > 
proton)
--Proton 85%
--Alpha particle 14%
--Heavy nuclei
2% electrons

Wide range of 
energies dependent 
on mass up to 10 
GeV

Smaller flux, larger energy; 
isotropic distribution, significant 
source of IR to crew

Secondaries for particle 
collision with structure

Neutrons 1 – several 10s MeV Short lived, 11-min half-life; 
deep-tissue penetration

Io
ni

zin
g
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Dose Limit (Sv)

Age (years) Female Male

25 0.4 0.7

35 0.6 1.0

35 0.9 1.5

55 1.7 3.0

• Daily ISS dose rates range from 0.4 - 0.6 mSv (80% GCR)

• A 6-month tour on ISS = 0.11 Sv

• Mars transit (outbound and inbound) (360 days) = 0.662 Sv

• Mars surface stay (500 days) = 1.01 Sv

• Mars transit + surface (3 year) = 1.67 Sv
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• Duration: 3-6 mo

• Crew: 3-6

• Transit Time: 6 hrs - 2 d

• Communication Delay: 0.001 sec

• Distance from Earth: 408 Km
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• Duration: 3 yrs

• Crew: 4-6

• Transit Time: 150-300 d

• Communication Delay: 14 min

• Minimum Distance from Earth: 54.6M Km

Duration: 3 mo

Crew: 4-6

Transit Time: 3 d

Communication Delay: 1.25 sec

Minimum Distance from Earth: 356,700 Km

CIS-LUNAR



1 g

50 Kg = 50 Kg 

≈ 1/6 g

50 Kg ≈ 8.3 Kg

≈1/3 g

50Kg ≈ 16.7 Kg



3 Noteworthy phenomena

Sensorimotor 
effects

Anthropomorphic 
response Fluid shifts





Sunlight
+121⁰C Shade

-151⁰C



Clinical Scenarios
AKA
“You’re the 
Flight Surgeon”
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Scenario 1
“A Mutiny in Space”

• 43 year old previously healthy male calls the flight 
surgeon with symptoms of stuffy nose, dry nostrils, and 
nasal congestion.
• No relief with blowing nose
• Refusing to eat

• Reduced voiding and stool due to difficulty using plastic 
bags to collect waste and smell from bags (crew of 3 
used 12 bags in 11 days)
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Scenario 2
“I Can’t See”

• 6 months following long duration (6 month) spaceflight, 
7 astronauts demonstrated:
• consisting of disc edema in 5 astronauts
• globe flattening in 5 astronauts
• choroidal folds in 5 astronauts
• cotton wool spots in 3 astronauts
• nerve fiber layer thickening by OCT in 6 astronauts
• decreased near vision in 6 astronauts
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Scenario 2
“I Can’t See”

32Sirek AS, Garcia K, Foy M, Ebert D, Sargsyan A, Wu JH, Dulchavsky SA. Doppler ultrasound of the central retinal artery in microgravity. 
Aviat Space Environ Med. 2014 Jan;85(1):3-8. doi: 10.3357/asem.3750.2014. PMID: 24479252.



Scenario 3
“My Hand Hurts”
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• 32 year old male reports hand edema, severe pain, 
parasthesias following a parachute jump.

• Reports that his right glove pressure seal failed during a 
balloon ascent to 102,800 ft (31,333 m) taking 1 hour 
and 31 minutes.



Scenario 4
“What’s That?”
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• 42-year-old female astronaut was found to have an incidental 
obstructive left internal jugular venous thrombosis during an 
ultrasound examination that was performed as part of a vascular 
research study

• The individual reported no headache or worsening of the facial 
plethora that is common in conditions of weightlessness

• There was no personal or family history of venous 
thromboembolism

• The physical examination revealed a prominent ipsilateral external 
jugular vein

Auñón-Chancellor SM, Pattarini JM, Moll S, Sargsyan A. Venous Thrombosis during Spaceflight. N Engl
J Med. 2020 Jan 2;382(1):89-90. doi: 10.1056/NEJMc1905875. PMID: 31893522.



Scenario 4
“What’s That?”

35
Auñón-Chancellor SM, Pattarini JM, Moll S, Sargsyan A. Venous Thrombosis during Spaceflight. N Engl
J Med. 2020 Jan 2;382(1):89-90. doi: 10.1056/NEJMc1905875. PMID: 31893522.



Questions?

asirek2@uwo.ca
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