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Key West CaseKey West CaseKey West CaseKey West Case
26 YO Navy SEAL using 100% oxygen 26 YO Navy SEAL using 100% oxygen 
rebreather rig for shallow excursionsrebreather rig for shallow excursions
Short buddy separation at end of dive Short buddy separation at end of dive 
and LOCand LOC
Presumed seizurePresumed seizure
Autopsy disclosed typical drowningAutopsy disclosed typical drowningAutopsy disclosed typical drowning Autopsy disclosed typical drowning 
findings findings –– fluid in sinuses, edematous/fluid in sinuses, edematous/
hh d d l l l ff id d l l l ff ihyperhyper--expanded lungs, pleural effusionsexpanded lungs, pleural effusions
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Recreational Diving Recreational Diving 
FatalitiesFatalities

Often litigated; frequently involve young Often litigated; frequently involve young 
victimsvictims
Majority are nonMajority are non--natural, all are natural, all are 
unexpected deaths so medical examiner unexpected deaths so medical examiner 
has jurisdictionhas jurisdiction
An autopsy is nearly always performedAn autopsy is nearly always performedAn autopsy is nearly always performed An autopsy is nearly always performed 
(should be always)(should be always)
History (medical dive scene) is criticalHistory (medical dive scene) is criticalHistory (medical, dive, scene) is criticalHistory (medical, dive, scene) is critical





What is aWhat is a Forensic PathologistForensic Pathologist??What is a What is a Forensic PathologistForensic Pathologist??

A physician that A physician that 
specializes in thespecializes in thespecializes in the specializes in the 

investigation of deaths investigation of deaths 
that are sudden,that are sudden,that are sudden, that are sudden, 

unexpected, or appear unexpected, or appear 
unnatural in any wayunnatural in any wayunnatural in any wayunnatural in any way



P lP lPersonnel
Coroner

Personnel
Coroner- Coroner

Sheriff-Coroner
- Coroner
Sheriff-Coroner
- Justice of the   

Peace
- Justice of the   

PeacePeace
- Medical Examiner

Peace
- Medical Examiner
- Forensic 
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- Forensic 
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PathologistPathologist



DeathDeathDeath 
Investigation

Death 
Investigationgg
× Collaborative effort× Collaborative effort 
× Multiple disciplines
× Ultimate goal: 

ReconstructingReconstructing 
event
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Cause of DeathCause of DeathCause of DeathCause of Death
The disease or injury that 

initiated the lethal chain of events 
that brought about a person’s 
death

Etiologically specific 
derangement which lead to g
demise.

Different from mechanism of
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Different from mechanism of 
death



Cause of Death: Cause of Death: 
ExamplesExamples

× Arteriosclerotic 
heart disease

× Gunshot wound of 
the head

× Metastatic breast 
cancer

f

× Hanging
× Drowning

× Multiple blunt force 
injuries due to car 
crash

× Air Embolism

crash

Variety limited only by permutations Variety limited only by permutations 
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of cruelty, stupidity, and bad luck.of cruelty, stupidity, and bad luck.



Manner of DeathManner of DeathManner of DeathManner of Death

How the cause of death came 
aboutabout
-or-

The circumstances under 
which the person diedwhich the person died
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Manner Manner 
of Deathof Death

× NATURAL 
ACCIDENT× ACCIDENT

× HOMICIDE 
× SUICIDE
× UNDETERMINED
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Diving Related DeathsDiving Related Deaths
The cause of death is most often The cause of death is most often 
drowning but that is simply a finaldrowning but that is simply a finaldrowning but that is simply a final drowning but that is simply a final 
common pathwaycommon pathway
More important is the “trigger” orMore important is the “trigger” orMore important is the trigger , or More important is the trigger , or 
critical event that directly resulted in the critical event that directly resulted in the 
deathdeathdeathdeath
Most diving related deaths are due to Most diving related deaths are due to 
“di ” iti l i“di ” iti l i“diver error”…. a critical error in “diver error”…. a critical error in 
judgment, diving beyond one’s level of judgment, diving beyond one’s level of 

i /t i i i l tii /t i i i l tiexperience/training, or violating experience/training, or violating 
generally accepted safe diving practicesgenerally accepted safe diving practices



Why Investigate?Why Investigate?Why Investigate?Why Investigate?
Generate “Lessons Learned”Generate “Lessons Learned”
Families demand an explanation Families demand an explanation ––pp
automatic blame placed on training, dive automatic blame placed on training, dive 
shop, shop, DivemasterDivemaster, charter operator, charter operator
Drowning as a diagnosis is unrewarding Drowning as a diagnosis is unrewarding 
for those purposesfor those purposesfor those purposesfor those purposes
Causative and contributing factors Causative and contributing factors 
important to elucidateimportant to elucidateimportant to elucidateimportant to elucidate



DAN ObjectivesDAN ObjectivesDAN ObjectivesDAN Objectives
Decrease diving deaths through Decrease diving deaths through 
public educationpublic educationpublic education public education 
Assist Medical Examiners and Assist Medical Examiners and 
investigating authoritiesinvestigating authorities
Provide meaningful data forProvide meaningful data forProvide meaningful data for Provide meaningful data for 
epidemiological studiesepidemiological studies



Case CollectionCase CollectionCase CollectionCase Collection
DAN collects all available information on DAN collects all available information on 
each diving related fatalityeach diving related fatality
Investigative reports, media clippings, Investigative reports, media clippings, 
medical examiner reports, DAN accident medical examiner reports, DAN accident 
report forms, witness accountsreport forms, witness accounts
All cases reviewed by DAN staff,All cases reviewed by DAN staff,All cases reviewed by DAN staff, All cases reviewed by DAN staff, 
including a forensic pathologist/DMOincluding a forensic pathologist/DMO



Diving PhysiologyDiving PhysiologyDiving PhysiologyDiving Physiology
Most diving fatalities are related toMost diving fatalities are related toMost diving fatalities are related to Most diving fatalities are related to 
the effects of pressure, inert gas, or the effects of pressure, inert gas, or 
i ffi i t b thii ffi i t b thiinsufficient breathing gasinsufficient breathing gas
Proper investigation requires a Proper investigation requires a p g qp g q
thorough understanding of diving thorough understanding of diving 
physiology and the effects of thephysiology and the effects of thephysiology and the effects of the physiology and the effects of the 
underwater environment on the underwater environment on the 
bodybodybody  body  



Natural DiseaseNatural DiseaseNatural DiseaseNatural Disease
As divers age many want to continue As divers age many want to continue 
active diving; older individuals may active diving; older individuals may 
finally have the time and resources to finally have the time and resources to 
take parttake part
Often have a poor fitness level and preOften have a poor fitness level and pre--
existing health problemsexisting health problems
Additional risks of exertionAdditional risks of exertion and being in and being in 
the water environment if a problemthe water environment if a problemthe water environment if a problem the water environment if a problem 
occursoccurs



Natural DiseaseNatural DiseaseNatural DiseaseNatural Disease
Cardiovascular disease the most common Cardiovascular disease the most common 
natural cause of death/contributing natural cause of death/contributing 
factorfactor
Air trapping diseases could prove Air trapping diseases could prove 
catastrophic:  COPD, asthma, previous catastrophic:  COPD, asthma, previous 
pneumothoraxpneumothorax
Inherent risks with seizure disorder, Inherent risks with seizure disorder, 
diabetesdiabetes –– may also put dive buddy atmay also put dive buddy atdiabetes diabetes may also put dive buddy at may also put dive buddy at 
riskrisk



Drugs ETOH CODrugs ETOH CODrugs, ETOH, CODrugs, ETOH, CO
Each year a few fatalities involve Each year a few fatalities involve 
intoxicated divers, divers onintoxicated divers, divers onintoxicated divers, divers on intoxicated divers, divers on 
sedating prescription meds, and sedating prescription meds, and 

f di i d thf di i d theven a few diving under the even a few diving under the 
influence of drugs of abuseinfluence of drugs of abusegg
Contaminated gas sources do Contaminated gas sources do 

d h ld b l d dd h ld b l d doccur and should be excludedoccur and should be excluded



Other Hazards/RisksOther Hazards/RisksOther Hazards/RisksOther Hazards/Risks
Mechanical Trauma Mechanical Trauma –– every year a every year a 
few divers are struck by watercraft few divers are struck by watercraft yy
or suffer other mechanical trauma in or suffer other mechanical trauma in 
the waterthe waterthe waterthe water
Marine Life Marine Life –– rarely contribute to a rarely contribute to a 
f t l t bitf t l t bit titifatal outcome:  bites, fatal outcome:  bites, envenomationsenvenomations, , 
and stings all pose potential hazardsand stings all pose potential hazards



DIVING FATALITIES 
1970 2003
DIVING FATALITIES 
1970 20031970 - 20031970 - 2003
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Annual Record of U.S. & Annual Record of U.S. & 
C di Di i F t litiC di Di i F t liti
Annual Record of U.S. & Annual Record of U.S. & 

C di Di i F t litiC di Di i F t litiCanadian Diving FatalitiesCanadian Diving FatalitiesCanadian Diving FatalitiesCanadian Diving Fatalities
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YearYearn = 1838n = 1838



Primary Cause of DeathPrimary Cause of DeathPrimary Cause of DeathPrimary Cause of Death
1997 1997 -- 200620061997 1997 -- 20062006

D i AGE C di DCS Oth U k

3% 13%

Drowning AGE Cardiac DCS Other Unknown

10%
1%

61%12%
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Major Contributing Factor 
Leading to the Primary Cause of
Major Contributing Factor 
Leading to the Primary Cause ofLeading to the Primary Cause of 
Death
Leading to the Primary Cause of 
Death

CauseCause Number   PercentNumber   Percent
Insufficient AirInsufficient Air 159159 19.919.9
CardiacCardiac 120120 15.015.0
AGEAGE 7979 9.99.9AGEAGE 7979 9.99.9
Rapid AscentRapid Ascent 5050 6.26.2
EntrapmentEntrapment 3232 4 04 0EntrapmentEntrapment 3232 4.04.0
Struck by BoatStruck by Boat 1414 1.71.7
Other CausesOther Causes 348348 43 443 4
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Other CausesOther Causes 348348 43.443.4
n = 802n = 802



DAN Fatalities over Age 50DAN Fatalities over Age 50
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Age and Gender of Diving 
F t liti (1997 2006)
Age and Gender of Diving 
F t liti (1997 2006)Fatalities (1997 - 2006)Fatalities (1997 - 2006)
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U.S. Fatalities by Region 
(1997 2006)
U.S. Fatalities by Region 
(1997 2006)(1997 - 2006)(1997 - 2006)
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DAN InsightsDAN Insightsgg
Nearly half of all diving deaths involve Nearly half of all diving deaths involve 
divers who have made 20 or fewer divers who have made 20 or fewer 
lifetime dives; 7lifetime dives; 7--8% are students8% are students
Buddy separation occurs in 40% of all Buddy separation occurs in 40% of all 
diving related deaths solo divers account diving related deaths solo divers account gg
for another 14% of the deathsfor another 14% of the deaths
Barely a third of divers who died duringBarely a third of divers who died duringBarely a third of divers who died during Barely a third of divers who died during 
a specialty dive (cave, wreck, deep, etc.) a specialty dive (cave, wreck, deep, etc.) 
had documented formal training in thathad documented formal training in thathad documented formal training in that had documented formal training in that 
type of diving type of diving 



The AutopsyThe AutopsyThe AutopsyThe Autopsy
Short postmortem interval idealShort postmortem interval idealpp
Thorough external examinationThorough external examination
Use special techniques to evaluate Use special techniques to evaluate 
for evidence of pulmonary for evidence of pulmonary 
barotraumabarotrauma and air embolismand air embolism
Be aware of artifacts of breathingBe aware of artifacts of breathingBe aware of artifacts of breathing Be aware of artifacts of breathing 
compressed gas at depth and compressed gas at depth and 

t t ff tt t ff tpostmortem effectpostmortem effect



















BubblesBubblesBubblesBubbles
Anyone breathing compressed gas at Anyone breathing compressed gas at 
depth may have depth may have intracardiacintracardiac or or 
intravascular gas at autopsy, especially intravascular gas at autopsy, especially 
with deep/long diveswith deep/long dives
Postmortem offPostmortem off--gassing does occurgassing does occur
Keep the dive profile in mind (e.g., thereKeep the dive profile in mind (e.g., thereKeep the dive profile in mind (e.g., there Keep the dive profile in mind (e.g., there 
is no AGE without an ascent)is no AGE without an ascent)







D94D94--1198 (cont.)1198 (cont.)D94D94 1198 (cont.)1198 (cont.)

Resuscitated but arrived at the hospital Resuscitated but arrived at the hospital 
comatosecomatose
Imaging shows subarachnoid air on Imaging shows subarachnoid air on 
cranial CTcranial CT
Bilateral pneumothoracesBilateral pneumothoraces
No response to recompression with HBONo response to recompression with HBONo response to recompression with HBONo response to recompression with HBO
Dive equipment provided answerDive equipment provided answer

























HistoryHistoryHistoryHistory

3737--year old man spear fishing alone while year old man spear fishing alone while 
scuba divingscuba diving
Divemaster certified; hx of hypertensionDivemaster certified; hx of hypertension
Found floating on surface with mask off. HeFound floating on surface with mask off. HeFound floating on surface with mask off. He Found floating on surface with mask off. He 
was incoherent. His left side was kicking was incoherent. His left side was kicking 
and right side was limp. Vomited.and right side was limp. Vomited.and right side was limp. Vomited.and right side was limp. Vomited.
Died in hospital 2 days later.Died in hospital 2 days later.























































RecommendationsRecommendationsRecommendationsRecommendations
If you have any involvement with a If you have any involvement with a y yy y
diving related death, use your influence diving related death, use your influence 
to strongly suggest an autopsy be to strongly suggest an autopsy be g y gg p yg y gg p y
performedperformed
Offer expertise to the M.E./CoronerOffer expertise to the M.E./CoronerOffer expertise to the M.E./CoronerOffer expertise to the M.E./Coroner
Assist DAN in collecting information on Assist DAN in collecting information on 
the casethe casethe casethe case
Feel free to suggest that the ME/Coroner/Feel free to suggest that the ME/Coroner/
Investigator contact DAN for assistanceInvestigator contact DAN for assistance
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