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FIRST

A QUESTION
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What are the differences 

among

VERIFIED

TRAUMA CENTERS

1, 2, and  3 ?
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simple

ANSWERS
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There is NO QUALITY 

(Clinical) difference 

between Level 1 & 3 What 

except:

Level 1 has in hospital 

capability of:

NEUROSURGERY

CARDIOPULMONARY BYPASS
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Between 1 & 2, 

LEVEL 1 must have:

-Residency training programs

-Public Education (Outreach)

-PREVENTION PROGRAMS

-Research
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NOW

A few examples of

REVENTION 

PROGRAMS
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Falling 2 year  

old babies

Trauma



Shattered 

Dreams

Trauma



Helmets

&

Seat belts

Trauma





EMS for the 25 month 

Earth-MARS-Earth

Mission



"A rocket will never be able to leave the earth's 

atmosphere." --The New York Times, 1936



•Mars

•(Red Planet)

•Atmosphere

•?Water

•?Life forms

•Volcanoes

•Craters

•?Rivers



“…..everything you ever 

wanted to know about 

manned mission to Mars 

(but were afraid to ask)…..”

Kenneth L. Mattox, MD

Houston Trauma



Surgical Contingency Planning 

Team (2001-2006)

• 1 Senior Space Surgeon Manager

– 2-3 Astronauts -1 Antarctica MD

– 2 General Surgeons -1 pulmonologist

– 1 Urologist -1 Infectious disease

– 2 ED physicians -1 Plastic Surgeon

– 2 Orthopods -1 Thoracic Surgeon

– 1 Psychiatrist -1 Neurosurgeon

– 2 flight surgeons -1 Simulator

– 2 Trauma surgeon - 1 anesthesiologist
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Assumptions – Urban Legends

• Same gender crew

• Pre-mission appendectomy ?

• Screening H & PE assures no health 

problems during flight

• Can project all probabilities

• Telemedicine

• Robotic surgery
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Mission

• Predict the surgical, Medical, 

Psychological emergencies

• How to diagnosis, treat

• Will it make a difference

• Traits & skills of the Space 

Surgeon

• Develop a curriculum & skills set



the impossible dream….

…an incredible experience



FIRST

An earth bound 

CONSULT

Trauma



What would you do?

CONSULT

• Called to ER (or ICU)

• 46 yo severe abdominal pain

• No BM 3 days

• Visible blood in urine, fever

• Loss of pulse one leg

• Blue swollen leg

• Chest pain

• Dyspnea
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What would you do?

Tests & Treatment

What tests do you want?

Who would you ask to help you?

What do you want to know?

What treatment would you consider?

What drugs do you want?

Would you operate if needed?
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Consider

• Appendicitis

• Cancer

• Pulm embolism

• Diverticulitis

• DVT

• Dead bowel

• Infections

• Pneumonia

• Arrhythmia

• Antibiotics

• Cystoscopy

• Colonoscpy

• Lytics

• Plavix

• Cardiovert

• Heparin

• Lovenox

• Laparotomy

Trauma

•WBC

•X-ray

•Ultrasound

•CT Scan

•INR

•TEG

•Sed Rate

•“lytes”

•Urinalysis

•ABGs

•EKG



In your hospital you 

have virtually every 

test, imaging, 

consultant, & 

treatment known to 

mankind
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Now, back to 

exploration

Trauma



Man has ALWAYS wanted to 

explore the unknown

• Local explorers

• Magellan

• Columbus

• Lewis & Clark

• Sea depths

• Mount Everest

• Antarctica

• SPACE
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…..projected missions.  -1989



MARS 

MANNED 

MISSION

Trauma





Current Mission Configuration

• 25 month round trip

• 5 or 7 member crew – mixed gender

• Living room sized space

• ? Intermediary stop at moon or space 

station for re-supply (going and 

coming)

• Target dates
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Mission Timelines

•Origional-2010-2012

•Reset- 2020-2025

•Realistic-2030+

•??  Never
Trauma







Earth to Mars

Distance

• Closest – 34.58 million miles (2729)

• Longest - >250 million miles

• Average – 170 million miles

• Varies with the 3 dimensional orbits of 

the 2 planets AND the intermediary re-

supply way station and space platform
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Communications to Earth

• Types of frequencies

– Radiowaves

– Broadband

– Others

• Time for transmittal

– ½ way to Mars – 30 minutes ONE WAY

– Mars – one hour ONE WAY
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Potential Staging Strategies

• Existing Space Station

• Moon

• New intermediary space station

– Pre-supplied

– Emergency rendezvous location

• Pre-positioned re-supply location(s)
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Major Objective

-

Mission Medical Officer
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ONE Medical Officer

• Mission Specialist with other 

duties

–How to select

–Hot to train

–What tools to take

–What to do if doctor gets sick
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Reality

ALL people have, acquire, develop at 

some time injury or illnesses of an 

inherited, congenital, infectious, 

degenerative, mechanical, 

metabolic, traumatic, or neoplastic 

nature.

EVERYONE !
Trauma



Reality

Some medical problem (minor to 

COMPLEX) has developed on every 

space, 

long submarine & Antarctica mission

EVERY ONE !

…and will in the future.
Trauma



Reality

…and will in the future (including the Manned Mars Mission).

• Some will be:

– Surgical - Neoplastic

– Infectious - Degenerative

– Behavioral - Allergenic

– Traumatic - Metabolic

– Psychosomatic - Other
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Reality

…and will in the future (including the Manned Mars Mission).

• And…….:

– Will involve EVERY body organ 

system & subsystem

– The entire spectrum of diseases 

affecting humans

– And…..maybe some new ones

– (and…probably some new ones)
Trauma



Reality

• “illnesses & Injuries” options:

– Can wait till tomorrow to evaluate

– Can wait several weeks or months

– Get “well” without a doctor

– Have “emergency” complications

– Have “STAT” requirements

• You are the doctor & exercise 

judgment
Trauma



Reality

….some will 

require 

surgery.
Trauma



Known

Space 

Medicine

Science
Trauma

























Surgery in Weightlessness

• Blood forms globules, streams 

& floats in the air space

• Instruments float

• Surgeon tethered to base

• Intestines float into space

• No real “sterile” field
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Diagnostic Equipment

• Pre-mission physical exams

• In-flight physical examination

• “I-Stat” type lab device

• Ultrasound

• Limited “scopes”

• Stethoscope

• ? Near infrared spectroscopy

• ? Thrombo-elastogram
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? Space Ambulance ?



Surgical Equipment

• Scalpel, scissors, hemostats

• Suture, staples, needles 

– Reusable vs. Disposable

• Scope(s)

• “Autoclave” ??

• Splints, external fixators

• Tubes, catheters

Trauma



Drugs, Solutions, Medications

• Plasma, platelets, blood

• Plenty of water can be generated

• Make electrolyte solutions on board

• ? Food & Supplements ? (25 months)

• Analgesics, Sedatives, Anesthetics

• Antibiotics, Creams, ointment, drops

• GI medicines, antihistamines

• Anti-nausea, vestibular, eye meds
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Pharmacopeia

• Antibiotics

• Analgesics

• Anesthetics

• Antihistamines

• Sedatives/hypnotics

• Mental health medications

• Cardiac medications
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Cardiac Arrest

• Newton’s 1st Law

• CPR

– Tether rescuer to body

– Heart is displaced in space

• If revived, where is ICU?

• “Moses Capsule” ??

• If dies…

– What to do with body ?
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Treating Devices

• OR Table ?

• Endoscopes – types, multiple purpose, 

reuse, cleaning

• Splints, casts, fixations

• Dressings, drugs, sutures, staples

• OTC medications

• Psycho-Social support, diagnosis, 

treatment
Trauma



Mars surface 

shelter & 

exploration ?
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http://seds.org/~spider/spider/Mars/Pics/sm97.jpg
http://seds.org/~spider/spider/Mars/Pics/sm97.jpg




http://www.flickr.com/photos/arquitopo_gm/274857128/
http://www.flickr.com/photos/arquitopo_gm/274857128/
http://www.flickr.com/photos/piggitydhotography/330993190/
http://www.flickr.com/photos/piggitydhotography/330993190/


http://upload.wikimedia.org/wikipedia/en/3/32/Mars-exploration.jpg
http://upload.wikimedia.org/wikipedia/en/3/32/Mars-exploration.jpg


Critical Care, Transfusions

• No real isolation

• Monitors are miniaturized

• ? Artificial ventilation - ? When, ? Why

• No “long term” supplies

• Heimlich valves, not chest bottles

• ? End points ?
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Deaths

• Probability of death during mission –

less than a fraction of 1% 

• BUT NOT ZERO

• Potential causes of death

– Trauma

– Cardiac arrythmias

– Infection, obstruction

– GI & other bleeding
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Special Issues

• Bone demineralization

• Radiation

• Infections

• Mental health

• Mixed gender crew

• Microbiological colonization

• Environmental health polution

• ? Ethics & protocols
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Summary

Trauma



Mission

• Predict the surgical emergencies

• How to diagnosis, treat

• Will it make a difference

• Traits & skills of the Space 

Surgeon

• Develop a curriculum & skills set
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