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Between WWI and WWIIBetween WWI and WWII

• Böhler forms first civilian 
trauma system in Austria 1925



Post WWIIPost WWII
• 1952 American Board of Surgery considers 

Board of Traumatic Surgery
• Air ambulances used in 

Korean Conflict

• First US trauma centers – 1966 
– San Francisco – William Blaisdell
– Chicago – Albert Freeark

• First statewide system 1969
– Maryland – RA Cowley



Studies on Trauma CareStudies on Trauma Care

• 29/30 studies show suboptimal
trauma care measured either in 
preventable deaths or increased 
disability.



Trauma Care StudiesTrauma Care Studies
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Trauma Care StudiesTrauma Care Studies
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If you, your spouse, or your 
child were severely injured at 

11:00 pm tonight, which 
hospital would you want to be 

taken to?



Contributions of the American Contributions of the American 
College of Surgeons to Trauma College of Surgeons to Trauma 

SystemsSystems

• Optimal Criteria
• ATLS
• Multiple Trauma Outcome Study
• Verification Program





Trauma SystemTrauma System

ResearchRehabilitation

EducationHospital Care

Disaster CarePrehospital Care

PreventionAccess to Care

Societal ComponentsPatient Components



Procedures Necessary For Procedures Necessary For 
A Trauma SystemA Trauma System

• Determine need
• Establish authority
• Develop criteria (consultation)
• Democratize the process
• Obtain peer review and verification
• Formalize designation
• Ongoing needs assessment and quality 

assurance







VerificationVerification
• Peer Review
• Pre-Review Questionnaire – PRQ
• Hospital Visit

– Tour

– Working dinner – MS, HS
– Chart Review

– Report
– Verification/Designation



Eight Criteria of WestEight Criteria of West
• Legal authority
• Formal designation process
• ACS Optimal Criteria
• Peer review survey teams
• Trauma centers based on need
• Triage criteria
• Ongoing CQI
• State system

West, et al
JAMA 259:3597  1988



1988 Progress Report1988 Progress Report

• Maryland
• Virginia

West, et al
JAMA 259:3597  1988



States With Incomplete States With Incomplete 
Trauma SystemsTrauma Systems

North CarolinaIllinois

West VirginiaNew YorkIdaho

UtahNew MexicoGeorgia

South CarolinaNew JerseyFlorida

Rhode IslandNew HampshireDistrict of 
Columbia

PennsylvaniaMissouriDelaware

OregonMississippiCalifornia



States Lacking formal States Lacking formal 
Trauma Center DesignationTrauma Center Designation

North DakotaKansas

WyomingNevadaIowa

WisconsinNebraskaIndiana

WashingtonMontanaHawaii

VermontMinnesotaConnecticut

TexasMichiganColorado

TennesseeMassachusettsArkansas

South DakotaMaineArizona

OklahomaLouisianaAlaska

OhioKentuckyAlabama



Bazzoli Trauma System Bazzoli Trauma System 
CriteriaCriteria

• Eight West criteria
• Trauma center levels identified
• Limit of trauma centers
• Limit duration of designation
• Re-verification
• Formal contracts
• Field categorization and triage
• Inter-hospital transfer agreements

Bazzoli, et al
JAMA 1995



1995 Progress Report1995 Progress Report

• Florida
• Maryland
• Nevada
• New York
• Oregon

Bazzoli, et al
JAMA 1995



1995 Progress Report1995 Progress Report
• 15 other states and Washington DC meet 

most of the West criteria
• 3 states – California, Florida and 

Massachusetts, have regional authorities
• Most common reason states failed to 

meet West criteria was criterion for 
limiting centers based on need

Bazzoli, et al
JAMA 1995



Evidence That Trauma Evidence That Trauma 
Systems Reduce MortalitySystems Reduce Mortality

1. Cales RH – ANN EMERG MED 1984
2. Cales & Trunkey – JAMA 1985
3. Guss et al – ANN EMERG MED 1989
4. Kane et al – J TRAUMA 1992
5. Mullins et al – JAMA 1994
6. Ornato et al – J TRAUMA 1985
7. Roy – CAN J SURG 1987
8. Schwartz et al – J TRAUMA 1989



Evidence That Trauma Evidence That Trauma 
Systems Reduce MortalitySystems Reduce Mortality

9. Shackford et al – J TRAUMA 1986
10. Smith JS et al – J TRAUMA 1990
11. Smith RF et al – J TRAUMA 1991
12. West et al – ARCH SURG 1983
13. Draaisma et al – J TRAUMA 1989
14. Jacobs et al – J TRAUMA 1984
15. Alexander et al – J TRAUMA 1984





1998 Skamania Conference1998 Skamania Conference

• Conduct a comprehensive review of 
peer-reviewed literature to identify 
evidence regarding effectiveness of 
trauma systems

• Appraise the published evidence
• Achieve consensus opinion to provide 

evidence-based conclusions



Skamania ConferenceSkamania Conference

• Literature review – MEDLINE, 
HEALTHSTAR, CINAHL 1966-1998

• 245 articles
• 174 met inclusion criteria + 39
• 42 studies included in analysis



Peer Reviewed LiteraturePeer Reviewed Literature

• Panel reviews
• Registry studies
• Population-based studies







Murder and Trauma Murder and Trauma 
CentersCenters

• Since 1931, the US homicide rate has not 
strayed more than 51% from its level of 9.2 
per 100,000 population:  In 1998, it was 6.8 
per 100,000.

• In contrast, aggravated assault rates and 
other violent crimes have increased 700% in 
the same time period.

AR Harris et al
Homicide Studies 2002



Murder and Trauma Murder and Trauma 
CentersCenters

• “Compared to 1960, the year our analysis 
beings, we estimate that without these 
developments in medical technology, there 
would have been between 45,000 and 
70,000 homicides annually the past 5 years 
instead of the actual 15,000 to 20,000”

AR Harris et al
Homicide Studies 2002



A National Evaluation of the A National Evaluation of the 
Effect of Trauma Center Care Effect of Trauma Center Care 

on Mortalityon Mortality

• 18 level one hospitals vs. 51 non-trauma 
centers

• 1104 deaths/4087 discharged alive
• Mortality 7.6% vs. 9.5%
• One-year mortality 10.4% vs. 13.8%

Mackenzie et al
NEJM Jan 2006



Assessing Effectiveness of a Mature Assessing Effectiveness of a Mature 
Trauma System:  Association of Trauma System:  Association of 
Trauma Center Presence with Trauma Center Presence with 
Lower Injury Mortality RateLower Injury Mortality Rate

• In counties with a trauma center, the mean 
fatality rate was 50% less than counties without a 
trauma center.

Papa L, et al
J of Trauma 2006; 61:261





Current ProblemsCurrent Problems
• Surgeons are notenthusiastic about caring 

for trauma patients
• Medical students are not interested in trauma 

surgery as a career
• The US trauma system is incomplete
• Out of hospital emergency care is variable, 

and in some instances, suboptimal
• Rehabilitation is often suboptimal
• The American healthcare system is broken: 

Trauma care is a microcosm of the overall 
system

AR Harris et al 
Homicide Studies 2002



““ ReasonsReasons”” Surgeons DonSurgeons Don’’ t t 
Want Trauma in Their Want Trauma in Their 

HospitalHospital

• Nocturnal disease
• Disruptive to OR schedule
• Disruptive to elective surgery
• Disruptive to clinic
• High user of ICU beds
• Blue Cross negative



Do You Believe Your ED Has Medical Do You Believe Your ED Has Medical 
Specialty Coverage Appropriate For A Specialty Coverage Appropriate For A 

Hospital Of Your Size?Hospital Of Your Size?

Appropriate 73%

Not
Appropriate

26%

No Answer 1%









On Call PayOn Call Pay

• Neurosurgeons $4000 - $7000/night
• Orthopedists $2000 - $4000/night
• General Surgeons $1000 - $2000/night
• Other Surg Specialists Variable



Neurosurgeons Limiting Neurosurgeons Limiting 
Their PracticeTheir Practice

• 38% limit their practice
• Of these, 57% have eliminated 

pediatrics
• 13% no longer do trauma
• 11% no longer do craniotomies



Neurosurgery ManpowerNeurosurgery Manpower

• 3000 neurosurgeons in US
• 130-140 new trainees each year
• 250 NS retire each year
• ~8 years to start new programs



US PopulationUS Population

308,935,5812010 (projected)2010 (projected)

286,196,81220002000

253,451,58519901990

231,106,72719801980







Weighing the Evidence for Weighing the Evidence for 
Expanding Physician SupplyExpanding Physician Supply

••Physician shortage is here nowPhysician shortage is here now

••Physician shortage will become worsePhysician shortage will become worse

••By 2020By 2020--2025, the deficit will be as 2025, the deficit will be as 
great as 200,000 physiciansgreat as 200,000 physicians

RA CooperRA Cooper

Ann Intern Med, 2004; 141:705Ann Intern Med, 2004; 141:705--714714







Pre-hospital EMS trauma care is 
disjointed and of variable quality 

between states, geographic regions 
and population density.  Uniform 
standards of care are lacking and 

have no national verification 
process/peer review.



Traumatic Brain Injury (TBI) is 
the leading cause of disability in 
young Americans.  The number 

of adults with TBI who are 
provided rehabilitation services 

remains small relative to 
estimates of the total number.



SummarySummary

• Trauma systems and trauma care make a 
difference in outcomes

• We have an incomplete system
• Prehospital care is suboptimal
• Rehabilitation is suboptimal
• Our healthcare system is dysfunctional



There is but one rule of conduct for a man There is but one rule of conduct for a man –– to do to do 
the right thing. The cost may be dear in money, the right thing. The cost may be dear in money, 
in friends, in influence, in labor, in a prolonged in friends, in influence, in labor, in a prolonged 
and painful sacrifice; but the cost not to do right and painful sacrifice; but the cost not to do right 
is far more dear:  you pay in the integrity of your is far more dear:  you pay in the integrity of your 
manhood, in honor, in truth, in character. You manhood, in honor, in truth, in character. You 
forfeit your soulforfeit your soul’’ s content, and for a timely gain, s content, and for a timely gain, 
you barter the infinities.you barter the infinities.

Archer G. JonesArcher G. Jones


