
SCUBA Associated Mortality SCUBA Associated Mortality 
in BC: 1996in BC: 1996--20082008

Dr DW Harrison, MD, CCFP(EM), FCCPCDr DW Harrison, MD, CCFP(EM), FCCPC
Medical Manager VGH Hyperbaric UnitMedical Manager VGH Hyperbaric Unit

Angeli Mitra, RNAngeli Mitra, RN



Hyperbaric Medicine Hyperbaric Medicine 
TerminologyTerminology

Hyperbaric chamberHyperbaric chamber ““The ChamberThe Chamber””
HBO treatment HBO treatment ““A DiveA Dive””
Spinal DCSSpinal DCS ““A Spinal HitA Spinal Hit””
Musculoskeletal DCSMusculoskeletal DCS ““The BendsThe Bends””
Pulmonary DCSPulmonary DCS ““The ChokesThe Chokes””
Cerebellar DCSCerebellar DCS ““The StaggersThe Staggers””
Pulmonary BarotraumaPulmonary Barotrauma ““The POPSThe POPS””



The The 
““SchitsSchits””



Purpose:Purpose:

To identify factors associated with To identify factors associated with 
SCUBA mortality in British ColumbiaSCUBA mortality in British Columbia

To identify interventions that might be To identify interventions that might be 
effective in reducing SCUBA associated effective in reducing SCUBA associated 
mortality and morbiditymortality and morbidity



Methods:Methods:

Review of documentation provided by Review of documentation provided by 
BC CoronerBC Coroner
All information reviewed personally by All information reviewed personally by 
DHDH
Data collected using standard research Data collected using standard research 
form, supplemented by dictated form, supplemented by dictated 
commentscomments



Source Materials:Source Materials:

CoronerCoroner’’s Inquests Inquest
Witness accountsWitness accounts
Police reportsPolice reports
EHS reportsEHS reports
Hospital recordsHospital records
Forensic photosForensic photos

Post mortem resultsPost mortem results
Toxicology Dive Toxicology Dive 
computer datacomputer data
Gas analysisGas analysis
Equipment Equipment 
inspection reportsinspection reports



Results:Results:

Number of deathsNumber of deaths
CertificationCertification
ExperienceExperience
Health issuesHealth issues
Drugs/AlcoholDrugs/Alcohol
PlatformPlatform
Breathing apparatusBreathing apparatus



Results:Results:

Breathing gasBreathing gas
Purpose of divePurpose of dive
Buddy / soloBuddy / solo
Number of divesNumber of dives
DepthDepth
DecoDeco
Mode of dive planningMode of dive planning



Results:Results:

Events leading to deathEvents leading to death
Forensic evidenceForensic evidence

GasGas
EquipmentEquipment
AutopsyAutopsy
Cause of deathCause of death
Alternate cause of deathAlternate cause of death



Number of Deaths 1996 Number of Deaths 1996 -- 20052005

5050

Mean 5 per yearMean 5 per year

Range 1 Range 1 –– 9 per year9 per year



Number of Deaths 1996 Number of Deaths 1996 -- 20082008



Age of DiversAge of Divers



Gender of DiversGender of Divers



CertificationCertification



ExperienceExperience

Novice <5Novice <5
Inexperienced 6Inexperienced 6--2020
Intermediate 21Intermediate 21--4040
Advanced 41Advanced 41--6060
Experienced >61Experienced >61



Experience Experience 



Health IssuesHealth Issues



Drugs / AlcoholDrugs / Alcohol



Number in Diving PartyNumber in Diving Party



Died aloneDied alone



Cause of Death (Coroner)Cause of Death (Coroner)



CommentsComments

Interesting CasesInteresting Cases
Death Under InstructionDeath Under Instruction
Preventable DeathsPreventable Deaths
Cardiac DeathsCardiac Deaths
Conflicting COD ConclusionsConflicting COD Conclusions



Cause of events leading to deathCause of events leading to death

No preventable cause identifiedNo preventable cause identified
CADCAD
Potential preventable cause identifiedPotential preventable cause identified

Equipment relatedEquipment related
Diver action major triggering event (DAT)Diver action major triggering event (DAT)
Diver error in response to unanticipated Diver error in response to unanticipated 
events (DEC)events (DEC)
Combined factorsCombined factors



Cause of events leading to death Cause of events leading to death 



EquipmentEquipment-- CASE # 9: COPCASE # 9: COP

Urchin harvester on SCUBAUrchin harvester on SCUBA
40 ft depth on third cylinder40 ft depth on third cylinder
Dive #1 felt dizzy, nausea, tachycardia, Dive #1 felt dizzy, nausea, tachycardia, 
surfacedsurfaced
Diver #2 found upright on bottom, Diver #2 found upright on bottom, 
regulator in mouth, 2,000 psi in tank, regulator in mouth, 2,000 psi in tank, 
weights on, mask on.weights on, mask on.



CASE # 9: COPCASE # 9: COP

Compressor had shifted and engine Compressor had shifted and engine 
exhaust melted through plastic pipeexhaust melted through plastic pipe
Compressor entrained engine exhaustCompressor entrained engine exhaust
Autopsy show CarboxyHB 51%Autopsy show CarboxyHB 51%
Bubbles in epicardial vessels, cerebral Bubbles in epicardial vessels, cerebral 
arteries, right atrium, other tissuesarteries, right atrium, other tissues
No barotraumaNo barotrauma



CASE # 9: COPCASE # 9: COP

Pathologist postulated possible AGE as Pathologist postulated possible AGE as 
he tried to ascendhe tried to ascend
Possible post mortem AGE when body Possible post mortem AGE when body 
recoveredrecovered



Combined Combined -- CASE # 15CASE # 15

Commercial diver on surface supplyCommercial diver on surface supply
Diving in pulp mill effluent pond to Diving in pulp mill effluent pond to 
clean intake screensclean intake screens
Drawn into 30 inch pipe due to missing Drawn into 30 inch pipe due to missing 
screenscreen
Decapitation, severe, massive crush Decapitation, severe, massive crush 
when pipe constricted to 24 inches at when pipe constricted to 24 inches at 
turbineturbine



DUI: 4 CASESDUI: 4 CASES



DEC DEC -- Deaths UI: Case # 17 Deaths UI: Case # 17 

Shore dive for AOWShore dive for AOW
7 in group (3 plus 4)7 in group (3 plus 4)
Surface currentSurface current
15 15 –– 20 feet visibility20 feet visibility
Silt reduced visibility to 1 Silt reduced visibility to 1 ––2 feet2 feet
Students separated from instructorStudents separated from instructor
Instructors surfacedInstructors surfaced



Deaths UI: Case #17Deaths UI: Case #17

Diver 1 remembers trying to ascend Diver 1 remembers trying to ascend 
from 100 ft with 500  psifrom 100 ft with 500  psi
Arrived at surface unconscious and Arrived at surface unconscious and 
foaming, mask off, reg out, BCD foaming, mask off, reg out, BCD 
inflatedinflated
Diver 2 found at 118 ftDiver 2 found at 118 ft
Mask on, reg out, weights on, no airMask on, reg out, weights on, no air



Deaths UI: Case #17Deaths UI: Case #17

Autopsy showed extensive intravascular Autopsy showed extensive intravascular 
airair
Likely anteLikely ante--mortemmortem
COD drowningCOD drowning

Why did he not release weights?Why did he not release weights?



DEC DEC -- Deaths UI: Case #20Deaths UI: Case #20

Dry suit cert (37 dives) Dry suit cert (37 dives) 
Rented poorly fitting suitRented poorly fitting suit
Soft built in bootiesSoft built in booties
No ankle weights or strapsNo ankle weights or straps
Buoyancy problems returning to shoreBuoyancy problems returning to shore
Foot first ascent, trying to curl and ventFoot first ascent, trying to curl and vent
Buddies lost sightBuddies lost sight



Deaths UI: Case #20Deaths UI: Case #20

Not found on surfaceNot found on surface
Found in 10.5 FSWFound in 10.5 FSW
Mask partially offMask partially off
Regulator outRegulator out



Deaths UI: Case #20Deaths UI: Case #20

Fins offFins off
Feet out of dry suit bootsFeet out of dry suit boots
Autopsy Autopsy –– widespread systemic AGEwidespread systemic AGE

What if she had used a properly fitted dry What if she had used a properly fitted dry 
suit, gators, or ankle weight?suit, gators, or ankle weight?



DEC DEC -- Deaths UI: Case #34Deaths UI: Case #34

Nitrox certification (14 dives) Nitrox certification (14 dives) 
Shore diveShore dive
Second dive of day Second dive of day –– 55 ft for 30 m55 ft for 30 m
Surfaced after safety stop while buddies Surfaced after safety stop while buddies 
remained at 10 fswremained at 10 fsw
Called for helpCalled for help
Sank past buddies to about 15 ftSank past buddies to about 15 ft



Deaths UI: Case #34Deaths UI: Case #34

Arms flailing behind him, reg outArms flailing behind him, reg out
Assisted to surface unconscious, Assisted to surface unconscious, 
frothingfrothing
Full arrest at shoreFull arrest at shore
Autopsy Autopsy –– COD drowning, microscopic COD drowning, microscopic 
bubbles in some pulmonary vesselsbubbles in some pulmonary vessels

What if he had used a regulator necklace?What if he had used a regulator necklace?



NPC NPC -- Deaths UI: Case #16Deaths UI: Case #16

During 3During 3rdrd OWC dive from boatOWC dive from boat
11stst dive of daydive of day
Descended to 60 ft with instructor and Descended to 60 ft with instructor and 
one other diverone other diver
Visibility 20 feetVisibility 20 feet
Buddies lost track of her and surfaced Buddies lost track of her and surfaced 
to searchto search



Deaths UI: Case #16Deaths UI: Case #16

Found on surface semiconsciousFound on surface semiconscious
CPR on boatCPR on boat
Bilateral pneumos at shoreBilateral pneumos at shore
Died in ICU with anoxic brain injury, Died in ICU with anoxic brain injury, 
AGE, pulmonary barotraumaAGE, pulmonary barotrauma
Organ donorOrgan donor

Schit happensSchit happens



DAT DAT -- Case # 2Case # 2

2 divers on 32 divers on 3rdrd dive to salvage dive to salvage 
snowmobilesnowmobile
Reg free flowed, ran out of airReg free flowed, ran out of air
Used buddieUsed buddie’’s octopuss octopus
Continued to fill lift bag until out of airContinued to fill lift bag until out of air



DAT DAT -- Case # 5Case # 5

Solo dive while intoxicatedSolo dive while intoxicated
6 beers and wine6 beers and wine
AGEAGE



DAT DAT -- Case # 18Case # 18

Wreck penetrationWreck penetration
No formal wreck training, No lineNo formal wreck training, No line
Silted out Silted out 
Observed to panicObserved to panic
Buddy escaped and survivedBuddy escaped and survived
Found in wreck at 120 fsw , 0 psiFound in wreck at 120 fsw , 0 psi
Bubbles in circulationBubbles in circulation



DAT DAT -- Case # 22Case # 22

Solo working salvage dive below bargeSolo working salvage dive below barge
No backupNo backup
Entangled and pulled under water Entangled and pulled under water 
without regulator in mouth without regulator in mouth 



DAT DAT -- Case # 26Case # 26

Dive to 90Dive to 90’’ to videoto video
Removed finsRemoved fins
Towed from above by buddyTowed from above by buddy
Allowed air to run outAllowed air to run out
Buddy tried to bring up sharing airBuddy tried to bring up sharing air
Lost grip, forced to leave himLost grip, forced to leave him
Drowned Drowned 



DAT DAT -- Case #27Case #27

Solo diveSolo dive
Dragged under water without regulator Dragged under water without regulator 
by improvised shoulder harness by improvised shoulder harness 
snagged on right wristsnagged on right wrist
Unable to recover regulatorUnable to recover regulator
DrownedDrowned



DATDAT-- --Case # 28Case # 28

Started shallow dive with 900 psiStarted shallow dive with 900 psi
OverweightedOverweighted
Surfaced with short swim to boat Surfaced with short swim to boat 
through kelp bed through kelp bed -- submergedsubmerged
Separated from buddy on way to boatSeparated from buddy on way to boat
Found in 15 fsw holding on to piece of Found in 15 fsw holding on to piece of 
kelp, 0 psikelp, 0 psi



DAT DAT -- Case # 29Case # 29

Harvester, not surface supply qualifiedHarvester, not surface supply qualified
Elapsed medical certificateElapsed medical certificate
Found floating on surfaceFound floating on surface
AGE, CADAGE, CAD



DAT DAT -- Case # 30Case # 30

Dive on 25% nitrox to 140 fsw x 10 minDive on 25% nitrox to 140 fsw x 10 min
Dive to 140 fsw for 10 minDive to 140 fsw for 10 min
25 min SI25 min SI
Dive to 190 for 24 minutesDive to 190 for 24 minutes
Unable to find 40% deco bottlesUnable to find 40% deco bottles
““I am in troubleI am in trouble””



DAT DAT -- Case # 31 Case # 31 

Intentional dive to 230Intentional dive to 230’’ fsw on air twinsfsw on air twins
Severe narcosis at 170 fswSevere narcosis at 170 fsw
Buddy watched sinkBuddy watched sink
Found on surface 5 days laterFound on surface 5 days later
Reg in mouthReg in mouth
#1 empty, #2 full#1 empty, #2 full
Max depth 312 fswMax depth 312 fsw



DAT DAT -- Case # 40Case # 40

Diving with no formal trainingDiving with no formal training
No depth gauge, no timerNo depth gauge, no timer
No secondary air sourceNo secondary air source
Poorly fitting gearPoorly fitting gear
Separated from buddySeparated from buddy
Found at 40 feet, mask 20 feet awayFound at 40 feet, mask 20 feet away
O psiO psi



DAT DAT -- Case # 45Case # 45

Wreck penetration at @120 fsw Wreck penetration at @120 fsw 
Had spool of line Had spool of line –– not usednot used
Silted upSilted up
Buddy found exitBuddy found exit
Drowned after 20 minutes of Drowned after 20 minutes of 
entrapmententrapment
Debris partaily blacked doorDebris partaily blacked door



DAT DAT -- Case # 41Case # 41

Diving post SDHDiving post SDH
Neuro impairmentNeuro impairment
OverweightedOverweighted
Unfamiliar with gearUnfamiliar with gear
Did not wait for buddiesDid not wait for buddies
Deflated BCD by accidentDeflated BCD by accident



DEC DEC -- CASE # 1, 2, 4CASE # 1, 2, 4

Unable to maintain buoyancy at 90Unable to maintain buoyancy at 90’’, , 
body found at 340body found at 340’’
Unable to maintain buoyancy at 90Unable to maintain buoyancy at 90’’, , 
body found in 300body found in 300’’
Unable to maintain buoyancy at 90Unable to maintain buoyancy at 90’’, , 
sank to 200sank to 200’’, uncontrolled ascent, died , uncontrolled ascent, died 
on surface with AGEon surface with AGE



DEC DEC -- Case # 8  Case # 8  

Diving 30 minutes after mealDiving 30 minutes after meal
Vomited under water at 60 fswVomited under water at 60 fsw
PanickedPanicked
Refused regulatorRefused regulator
DrownedDrowned



DEC DEC -- Case #14Case #14

Low on air at 50 fswLow on air at 50 fsw
Lost finsLost fins
Struggled to surface with help of buddyStruggled to surface with help of buddy
Out of air on surfaceOut of air on surface
Choking on snorkelChoking on snorkel
Refused regulatorRefused regulator
Sank and drownedSank and drowned



DEC DEC -- Case #25Case #25

Two divers salvaging motor from 90 fswTwo divers salvaging motor from 90 fsw
Filled lift bag, Checked air 750 psiFilled lift bag, Checked air 750 psi
Signalled to ascendSignalled to ascend
Buddy did not arrive at surfaceBuddy did not arrive at surface
Found on bottom, reg in hand, 0 psiFound on bottom, reg in hand, 0 psi
Drowning, Air on CTDrowning, Air on CT



DEC DEC -- Case #39Case #39

Entangled while freeing anchor line of Entangled while freeing anchor line of 
commercial fishing boatcommercial fishing boat
Unable to recover regulatorUnable to recover regulator
1220 psi in cylinder1220 psi in cylinder

Regulator necklace?Regulator necklace?



DEC DEC -- Case # 44Case # 44

Became tangled in kelp in rough waterBecame tangled in kelp in rough water
Lost regulator and panickedLost regulator and panicked
Reapeatedlty refused buddyReapeatedlty refused buddy’’s regulators regulator
Drowned on surfaceDrowned on surface



DEC DEC -- Case #47Case #47

Surfaced after 30 min at 12 m, irritableSurfaced after 30 min at 12 m, irritable
Released boat and drifted off Released boat and drifted off -- flailing flailing 
trying to recover regulatortrying to recover regulator
Did not inflate BCDDid not inflate BCD
Sank without regulator in mouthSank without regulator in mouth
0 psi0 psi
AGE, PFOAGE, PFO



Combined Combined -- Case # 32Case # 32

Buddy started with 2000 psi Buddy started with 2000 psi 
600 psi starting ascent600 psi starting ascent
Buddy out of air at 80Buddy out of air at 80’’
Octopus damaged Octopus damaged -- chokingchoking
Shared airShared air
AGE at surfaceAGE at surface



Combined Combined -- Case # 15Case # 15

Commercial diver on SS sucked into 30 Commercial diver on SS sucked into 30 
inch pipeinch pipe
Absent grateAbsent grate
Pumps onPumps on



Cardiac DeathsCardiac Deaths

8 deaths determined by Coroner related 8 deaths determined by Coroner related 
to CADto CAD
All maleAll male
Age 50 to 70Age 50 to 70



CAD CAD -- Case #12Case #12

50 Y.O. M50 Y.O. M
Multiple cardiac risksMultiple cardiac risks
Become distressed during surface swimBecome distressed during surface swim
Sank and drownedSank and drowned
No indication as to why he did not No indication as to why he did not 
inflate BCDinflate BCD



CAD CAD -- Case #50Case #50

70 Y.O. M70 Y.O. M
Known IHDKnown IHD
Surfaced at end of second dive of day, Surfaced at end of second dive of day, 
confused, in distressconfused, in distress
Arrested in waterArrested in water



CAD CAD -- Case # 33Case # 33

56 Y.O. M56 Y.O. M
No known IHDNo known IHD
Surfaced from 25 feet, gaspingSurfaced from 25 feet, gasping
LOC within 2 minutesLOC within 2 minutes
Tight LAD stenosisTight LAD stenosis
COD Coronary InsufficiencyCOD Coronary Insufficiency



CAD CAD -- Case # 37Case # 37

53 Y.O. M53 Y.O. M
No known IHDNo known IHD
Feeling unwell after first diveFeeling unwell after first dive
Surfaced with buddy who was having Surfaced with buddy who was having 
buoyancy problemsbuoyancy problems
In distressed, called for helpIn distressed, called for help
Sank and drownedSank and drowned
Severe ASHD Severe ASHD 



CAD CAD –– Case  # 21Case  # 21

57 Y.O. M57 Y.O. M
No known IHDNo known IHD
Felt tired after first diveFelt tired after first dive
Surfaced after second dive Surfaced after second dive 
Climbed onto rock Climbed onto rock 
Cardiac arrest within 2 minutesCardiac arrest within 2 minutes
Early AMI on autopsyEarly AMI on autopsy



CAD CAD -- Case # 23Case # 23

51 Y.O M51 Y.O M
No known IHD, obeseNo known IHD, obese
Seemed nervous prior to ascentSeemed nervous prior to ascent
Arrived at surface in distressArrived at surface in distress
Spat out regulatorSpat out regulator
Pink frothy sputumPink frothy sputum
Arrested when pulled aboard boatArrested when pulled aboard boat
Severe CADSevere CAD



CAD CAD -- Case #46Case #46

65 Y.O. M65 Y.O. M
Known IHDKnown IHD
Untangling line from propellor Untangling line from propellor 
Surfaced in obvious distressSurfaced in obvious distress
Arrested in the waterArrested in the water



ImplicationsImplications

What is happening?What is happening?

What implications does this have for What implications does this have for 
cardiac screening?cardiac screening?



What is happening?What is happening?

Mild to moderate exercise at increased Mild to moderate exercise at increased 
partial pressure Oxygen at depthpartial pressure Oxygen at depth
Sustained or increased exercise at Sustained or increased exercise at 
surface on airsurface on air



What implications does this What implications does this 
have for cardiac screening?have for cardiac screening?

Should there be a protocol of mild to Should there be a protocol of mild to 
moderate exercise on supplemental moderate exercise on supplemental 
oxygen followed by sustained exercise oxygen followed by sustained exercise 
on air?on air?



Lost RegulatorsLost Regulators

6 divers drowned on the bottom with 6 divers drowned on the bottom with 
air in cylinder and regulator out of air in cylinder and regulator out of 
mouth, no explanationmouth, no explanation
Circumstances suggest unable to Circumstances suggest unable to 
recover regulator recover regulator 
Other cases observed to lose regulatorOther cases observed to lose regulator
Would a regulator necklace have made Would a regulator necklace have made 
a difference?a difference?



NPC NPC -- Case # 36Case # 36

Solo working dive to gather golf ballsSolo working dive to gather golf balls
Removed finsRemoved fins
OverweightedOverweighted
Drowned near surface with full face Drowned near surface with full face 
mask dislodgedmask dislodged
50 pounds of balls in bag50 pounds of balls in bag



NPC NPC -- Case # 13Case # 13

Separated from buddies during ascent Separated from buddies during ascent 
at 75 fswat 75 fsw
Found on bottom at 107 next dayFound on bottom at 107 next day
1500 psi1500 psi
Drowning ?AGEDrowning ?AGE



NPC NPC -- Case #7Case #7

Shore diveShore dive
Separated from buddySeparated from buddy
Found next day, drowned on bottomFound next day, drowned on bottom
1500 PSI 1500 PSI 



NPC NPC -- Case #10Case #10

Separated from buddies in low poor Separated from buddies in low poor 
visibilityvisibility
No lightNo light
No search for 25 minutesNo search for 25 minutes
Found in 92 fsw Found in 92 fsw 
AGE?AGE?



NPC NPC -- Case #11Case #11

Separated at 25Separated at 25’’ during ascentduring ascent
Found on bottom at 45 fswFound on bottom at 45 fsw
Drowning and bubblesDrowning and bubbles
AGE?AGE?



NPC NPC -- Case # 19Case # 19

Failed to surface with buddy after Failed to surface with buddy after 
safety stopsafety stop
Found 100 yards away tangled in kelpFound 100 yards away tangled in kelp
Reg out mouthReg out mouth
750 psi750 psi
Looking for lost camera?Looking for lost camera?



NPC NPC -- Case # 38Case # 38

AGE without clear causeAGE without clear cause
CAD, stent patentCAD, stent patent



NPC NPC -- Case # 35Case # 35

Novice diver surfaced from 80 feetNovice diver surfaced from 80 feet
Separated from buddy at 40 feetSeparated from buddy at 40 feet
OK when surfaced, then disoriented, OK when surfaced, then disoriented, 
unconsciousunconscious
AGEAGE



NPC NPC -- Case #43Case #43

OverOver--weightedweighted
Separated from buddies at 42 minSeparated from buddies at 42 min
Found floating on surfaceFound floating on surface
Hood, mask, snorkel missingHood, mask, snorkel missing
Computer showed rapid ascent at 45 Computer showed rapid ascent at 45 
minutesminutes
DrownedDrowned



NPC NPC -- Case # 49Case # 49

19 y.o. fish farm diver19 y.o. fish farm diver
Tethered on SCUBA in penTethered on SCUBA in pen
Tether went slack, then tightTether went slack, then tight
Found unconscious at 30 fswFound unconscious at 30 fsw
DOA nursing stationDOA nursing station
AGEAGE



NPC NPC -- Case # 24Case # 24

Solo dive to spear fishSolo dive to spear fish
Uncontrolled ascent previous day due to Uncontrolled ascent previous day due to 
BCD valveBCD valve
Found dead on surfaceFound dead on surface
AGEAGE



NPC NPC -- Case # 42Case # 42

Diving in 15 fsw to recover rampDiving in 15 fsw to recover ramp
Surfaced after 3 minutes without mask Surfaced after 3 minutes without mask 
or regulatoror regulator
Swam, pulled himself short distance Swam, pulled himself short distance 
toward shoretoward shore
Extensive intravascular air, ASHDExtensive intravascular air, ASHD
Coroner Coroner –– lethal arrythmia lethal arrythmia 



NPC NPC -- Case # 6Case # 6

Diver with Hypertrophic CM, asthma, Diver with Hypertrophic CM, asthma, 
URIURI
Difficulty with earsDifficulty with ears
Separated while surfacingSeparated while surfacing
Found dead on rocksFound dead on rocks
AGEAGE



NPC NPC -- Case # 48Case # 48

67 YO recovering motor in 70 fsw67 YO recovering motor in 70 fsw
Tethered to surfaceTethered to surface
Pulled to surface when bubbles Pulled to surface when bubbles 
changedchanged
Unconscious, reg in mouthUnconscious, reg in mouth
Hydrocarbons in air Hydrocarbons in air –– importance?importance?
ASHD, possible cardiac deathASHD, possible cardiac death



Cause of death and autopsyCause of death and autopsy

11 cases of diver found on bottom with 11 cases of diver found on bottom with 
intravascular air at autopsyintravascular air at autopsy
6/11 cases clearly not associated with 6/11 cases clearly not associated with 
circumstances leading to AGEcircumstances leading to AGE
5/11 AGE possible, but unlikely from 5/11 AGE possible, but unlikely from 
circumstancescircumstances
1/11 AGE primary cause of death1/11 AGE primary cause of death
2/11 AGE secondary factor in death2/11 AGE secondary factor in death



ConclusionsConclusions

Possible to drown on bottom and have Possible to drown on bottom and have 
significant intravascular bubbles at significant intravascular bubbles at 
autopsyautopsy
IVA not reliable indicator of AGEIVA not reliable indicator of AGE
Comments by Radiologists, Comments by Radiologists, 
Pathologists, Coroner suggest Pathologists, Coroner suggest 
incomplete understanding of AGEincomplete understanding of AGE



ConclusionsConclusions

42% of deaths had no clearly 42% of deaths had no clearly 
identifiable preventable causeidentifiable preventable cause

8 of these had IHD that might have been 8 of these had IHD that might have been 
identified by screeningidentified by screening

26% of deaths triggered directly by 26% of deaths triggered directly by 
diver actionsdiver actions
30% of deaths associated with diver 30% of deaths associated with diver 
error error 



ConclusionsConclusions

12% (6/50) drowned with air in cylinder 12% (6/50) drowned with air in cylinder 
and regulator out of mouth and regulator out of mouth 
No apparent cause other than inability No apparent cause other than inability 
to recover regulatorto recover regulator
Regulator necklace?Regulator necklace?



ConclusionsConclusions

56% of all deaths might have been 56% of all deaths might have been 
prevented by better diver education or prevented by better diver education or 
judgementjudgement
12% might have been prevented by 12% might have been prevented by 
effective cardiac screeiningeffective cardiac screeining
12% might have been prevented if they 12% might have been prevented if they 
had been able to recover regulatorhad been able to recover regulator



ConclusionsConclusions

Need for education of pathologists and Need for education of pathologists and 
Coroners regarding pathophysiology of Coroners regarding pathophysiology of 
SCUBA related injuriesSCUBA related injuries



Common factors in deathsCommon factors in deaths

Divers making unsafe decisionsDivers making unsafe decisions
Divers making errors in response to Divers making errors in response to 
problems arising during a diveproblems arising during a dive
Divers diving beyond their level of Divers diving beyond their level of 
training or experiencetraining or experience
Divers who are unfit to dive Divers who are unfit to dive 



SolutionsSolutions

Improved diver training emphasizing Improved diver training emphasizing 
safety, buddy systemsafety, buddy system
Education around safe diving practices Education around safe diving practices 
Periodic reporting of events Periodic reporting of events 
Improved diver medical screeningImproved diver medical screening
Equipment to improve regulator Equipment to improve regulator 
recoveryrecovery


