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NYISEIRIENIC IVIEdICIne
Tarprliriolee)y -
SNSYPEENC cCliambetr “The Chamber”
i HBO treatment ' “A Dive”

SMLJ DCS | “A Spinal Hit”
m Musculoskeletal DCS “The Bends”
® Pulmonary DCS “The Chokes”
m Cerebellar DCS “The Staggers”
m Pulmonary Barotrauma = “The POPS”







FLIFO0SE]
ENepNEENtifY factors associated with
SCUBANmetality 1 British Columbia

= To identify interventions that might be
effective in reducing SCUBA associated
mortality’ and morbidity
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ViEetieuss

MREView. ofi decumentation provided by
5L Coroner

| AllinfBrmation reviewed personally by
. Ay

DH

m Data collected using standard research

form, supplemented by dictated
comments




UTGC

B Post mortem results

SRVt ESSiacCoUNt m Toxicology Dive
P0iGENERONt: computer data

» EHS reports = Gas analysis

= Hospital records = Equipment
= Forensic photos inspection reports

1 Cororges gl fEs




m Drugs/Alcohol
m Platform
m Breathing apparatus




m Mode of dive planning




m Cause of death
m Alternate cause of death




1996 - 2005

m Range 1 — 9 per year
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Drugs Alcohol None
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Alone

W Buddy

Alone
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Drng AGE IHD COP Trma




COommeEnts

pNpberesting Cases

N DeathifPRder Instruction
[evenptanie £ ats

m Cardiac Deaths

m Conflicting COD Conclusions
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OIREVENIS IEC! |ng to death

MiNGNpreventable ge use identified

5 CAL

Potenwal preventable cause identified
= EquIipment related

= DIver action major triggering event (DAT)

m Diver error In response to unanticipated
events (DEC)

m Combined factors
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NPC DAT DEC EM Comb CAD
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=0 nomem - Jr\‘ = # 9: COP

s Uicliin hary 39' SCUBA
| 40*5 dEPLAroN n third cylinder

DIVERALTElt dizzy, nhausea, tachycardia,
surfiaced
u Diver #2 found upright on bottom,

regulator in mouth, 2,000 psi in tank,
welghts on, mask on.
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). CO
| (omoresyr adishifited and engine

plellfsit prleficle through plastic pipe

Compressor entrained engine exhaust
B Autepsyrshiow: CarboxyHB 51%

m Bubbles in epicardial vessels, cerebral
arteries, right atrium, other tissues

® No barotrauma
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COMBPINEG = CA # 15

NiGommercial diver on surface supply

N D]#Jg Ll mill effluent pond to
cleaniintake screens

= Drawn into 30 inch pipe due to missing
screen

m Decapitation, severe, massive crush
when pipe constricted to 24 inches at
turbine







_ =Deatr 5 . Case # 17

pishiere dive fer AOW.
_ Jr eJfe)t] o) (& plus 4)

SUKFACE cllrent
eet V|S|b|I|ty

m Silt reduced visibility to 1 —2 feet

B Students separated from instructor

m Instructors surfaced
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ee_r_'ra Jl: 35 1.7

NEDIVErR 1 ra.memoe  tiying to ascend
irem 200N With 500 psi

Arveadrat surface unconscious and
foaming, mask off, reg out, BCD
Inflated

m Diver 2 found at 118 ft
m Mask on, reg out, weights on, no air




NVAULEPSY SheWed extensive intravascular
1

1f<ely ZLE-MOILEM
' -
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u COD arewning

Why did he not release weights?
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C =apeaths Ul Case #20

BNDIASUIE CENt '(37' dives)
* Rented poor fitting suit

SOt R BOOtIES
u Noe ankierwelghts or straps
B Buoyancy preblems returning to shore
m Foot first ascent, trying to curl and vent
m Buddies lost sight
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DeatistUl: Case #20

-~

ENNBINOUNO on Stiface
a5 Founainsdio. 5 FSW
- . |
Viaskaeertially” of
B Regulaterout

-




FeUReFdry sult boots
AUtepsy — widespread systemic AGE

What I shhe had used a properly fitted dry
suit, gators, or ankle weight?
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C ~/Deat hs Uit Case #34

| NTife)¢ CSEEJIJQ:IEJOr dives)

N Shorerdive ‘

Second dive of day — 55 ft for 30 m

N Surfaceadraiter safety stop while buddies
remained at 10 fsw

m Called for help
m Sank past buddies to about 15 ft




EAums flailinglbelind him, reg out

B ASSISted i@ surface unconscious,

(M

oLING
m Eullrarréstrat shore

m Autepsy — COD drowning, microscopic
bubbles in some pulmonary vessels

What if he had used a regulator necklace?




NEG=NPECISIOIE Case #16

S During| 314" OWEidive from boat
MR rJJve 0)f el

DESCENUED Lo 60/ it with instructor and
ONE OtHEFdIVEr
m Visibility: 20 feet

m Buddies lost track of her and surfaced
to search




Deaths Ul ;35 H#16

MNEGUE O SUIfECe SEmICoNSCious

| (# 0)f) 9Oz '
SllatErel Pneumaos, at shore

= Died im ICU with anoxic brain injury,
AGE, pulmenary baretrauma

m Organ donor

Schit happens
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= Cadott ++ 7

2 divers on Si¢dive to salvage
SHOWINBIIE

F_{'e'g’free [HOWEC , ran out of air

m Used pUdaie’s octopus

m Continued! to fill lift bag until out of air







NVieck penetration

_| Ngiormal Wireck training, No line
SliEearolt .

m Observed to panic

B Buddy escaped and survived

m Found in wreck at 120 fsw , O psi

m Bubbles In circulation




NESEIGNVeIKING salvage dive below barge

NN OHIECKU:
W Eniengiediand pulled under water

without fequlator in mouth
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= Aol 1

~t

NNDIVENE) 20" 16 Videe

N REmeVvEaNIT

TeWedNiiom above by buddy

m Allewed air to run out

B Buddy tred to bring up sharing air
m Lost grip, forced to leave him

® Drowned




NESEIe aive

N Draogediipder water without regulator
pyAIEIeVIsed shoulder harness
snaggedion' right wrist

g

m Unable te recover regulator
m Drowned
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Steled shallewsadive with 900 psi

Overweigiite

Suaced Wit short swim to boat
through kelp bed - submerged

B Separated from buddy on way to boat

® Found n 15 fsw holding on to piece of
kelp, O psi




Uiiface supply qualified
dical certificate
~oUndNieating on surface

m AGE, CAL
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=L adst

~t

pveron 25%; nitrkex te 140 fsw x 10 min
N Dive terd4orfsw for 10 min
-
29 minrsi 4
2 Dive to 190 for 24 minutes
m Unable to find 40% deco bottles

m “]l am In trouble”




sNpiERienalfdiverto 230" fsw on air twins
e nancosis at 170 fsw

dyAWaLChED SInK

N Found ol urface 5 days later

B Reg in mouth

B #1 empty, #2 full

m Max depth 312 fsw

SEve
Suddl
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DA —NEESEr 7410
_ -

NEDIVIRE With nerermal training

.JNELgepﬁwgalge,notkner

NOFSEronaany air source

m Poorly/ fitting gear

B Separated frem buddy

m Found at 40 feet, mask 20 feet away

m O psi




DA =Case # 40

ERVIECK DENET ration at @120 fsw
| rJ?lf SpPEEIReI ine — not used

SIiteart

RN AN

-

O Buddy foUnd exit

B Drowned after 20 minutes of
entrapment

m Debris partaily blacked door
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DAT @ase =41
-
SEPIVINEIPESESDIE
uNEUreNmEaIIment
. -y '
= Qverweigntea
u Unfamiliar with' gear
m Did not walit for buddies

m Deflated BCD' by accident




UﬂrlOJ:‘ 10 maintain: bueyancy at 90’,
focfnlele 34

Unapiesermaintain buoyancy at 90’,
body feumd!in 300’
m Unable ter maintain buoyancy at 90,

sank to 200’, uncontrolled ascent, died
on surface with AGE




m Drowned




piEeWaeNn air at 50! fs

_ L%‘[ IS
_r.rlugled toisurface with help of buddy
= Out of &l on surface
m Choking on snorkel
B Refused regulator
® Sank and drowned




\Vaging motor from 90 fsw
u EilledNiftNsag, Checked air 750 psi

SIC nalled| to, scend

= Buddy did not arrive at surface

B Found en bottem, reg in hand, O psi

® Drowning, Air on CT
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-
ERiengledwhilerfieeing anchor line of
cOmmEereial iishing boat

o ,

UNEIIENOIrecoVe regulator

m 1220 psiir Cyllnder

DY by

I
Se 1
4 "/ JL_)TF

Regulator necklace?




ame tanglediin kelp in rough water
oSt rEeguiator and panicked
Redpeaieaity iefused buddy’s regulator
m Drownedron surface




after 80imin at 12 m, irritable

NI REIEESEUNIOC and drifted off - flailing
iRyIREMO  recove regulator

m Did notinfate BCD

B Sank without regulator in mouth
m 0 psi

m AGE, PFO




NSlIEdyAsStarted Wit 2000 psi
B 600 PSIFStelt! g ascent
-
jtefe)y/ o)bfiNe |r§_t 80’
m Octopus'damaged - choking
m Shared air

m AGE at surface

c
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COMMINED|-Case # 15

T .
WGommercialldiver on SS sucked into 30
nch OJOé

l"'

| - r\O.)‘_\ﬂr Ur"l.

B PUmps on




SAUEALISI @ JHC by Coroner related
L(0r CAD

r\rnrrle




1 o0Y.0. M

uVUltiplEscardiac risks

SECOIME distressed during surface swim
B Sank and“drowned

2 No indication as to why he did not
Inflate BCD




SVONCO. VI

B KROWRN I ID

. r .
W SUIfidCEd at end of second dive of day,

confused; n distress
= Arrested in water




NS 0. M
N OFKNOVVIgNIHEIC
SUIiECEDiiiom: 25 feet, gasping
m LOC wWithin' 2 minutes
m Tight LAD stenosis
m COD Coronary Insufficiency




W53Y.0. M
BINGT KneWiINIHID
- il
eelingrunwellt after first dive

= Surfacedwith buddy who was having
buoyangcy: problems

m In distressed, called for help
® Sank and drowned
m Severe ASHD




CAD — C S

15/Y.0. M
_)\[0) ;‘knovvn J B . |
~elifured aiter first dive
- Surf-ac grafter second dive
m Climbed onto rock
m Cardiac arrest within 2 minutes
m Early AMI on autopsy




W5L.Y.OM

| N(é"gnown [HD, obese

Seened nerve S prior to ascent

= Arrived at surface in distress

B Spat out regulator

m Pink frothy sputum

m Arrested when pulled aboard boat
m Severe CAD




1 65,Y.0. M
NKRAOWRNIEID.

Unieinglingpline from propellor
B Surfaced'in obvious distress
m Arrested In the water
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MRVIEILIS el Jo_en]nc)‘

5 w’ - o o ' "
WhigiSmplications does this have for

cardiac Sereening?




WlELT 1S nlele JJ@( 1072

ENVIIENte moderate exercise at increased
OrlrFJrlJ prEsstre Oxygeni at depth
| S5 Sustaified or increased exercise at
surface on air




WiseiNmplications does this

eVENBIscaEIECTScreening?
here e a protocol of mild to
ercise on supplemental
2d By sustained exercise
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FOSTNRE NI ALONS

iGdivers drowned on the bottom with

i ireylinder and regulator out of

rm:r.h, N0 Explanation

m Circumstances suggest unable to
recever regulator

B Other cases observed to lose regulator

® Would a regulator necklace have made
a difference?




NPC - L& 510

Spjepwerking dive: ter gather golf balls
_| Rer GVECNIIT
VETWEIghted
m Drowned near surface with full face
mask disledged

m 50 pounds of balls in bag




=ounERen bottom at 107 next day
-

m 1500 psi

B Drowningl 7AGE




afifon buddy.
=G lmrl Hext da ,g_rowned on bottom




NiSEpaatediemiuddies in low poor
VISTIONINEY
e
NONIEg:
- - E
u Nossearchrior 25 minutes
m Found 1n 92 fsw

m AGE?




e '
EWRTIRGaNnE ubles

m AG =




fiace with buddy after

OUNGERLO0 yards away tangled in kelp
o eg. Jthmouth 2

m /50 psi

m |ooking for lest camera?







NPC ~€a:

NBVICE diver strrfaced from 80 feet

| Ser Aiiateasfiirom buady at 40 feet
OKSWihEn surfaced, then disoriented,
UNCONSEIGL

m AGE




NIOVEIFWEIgNLET

| S%%arated {iflem| buddies at 42 min
=oum@Nieating on surface

m Hood, mask, snorkel missing

m Computer shewed rapid ascent at 45
minutes

® Drowned




B Found unconscious at 30 fsw
m DOA nursing station
m AGE




NESEIENEIVE torSpPEal fish
N UnRcontielied ascent previous day due to
3cDwvalve

-
O Fou d dead on surface

m AGE




EDiVing i 15 fswWite recover ramp
N SUrfacedraiter 3 minutes without mask
. O'rec Nato;

B Swam, pulled himself short distance
toward shore

m Extensive intravascular air, ASHD
m Coroner — lethal arrythmia




NPC e

NEDVerwWIthrHypertrephic CM, asthma,
URI
Lo prar
DIniCHityAWItnEars
-
u Separatediwhile surfacing
B Found dead' on rocks

m AGE




2GYaY@) recovering motor in 70 fsw
| re_r.e [ECNo urface

BlIedNo su dce when bubbles
changed

B Uncenscious, reg in mouth
B Hydrocarbons in air — importance?
m ASHD, possible cardiac death




Ad autopsy
“‘

wildcases ofi diver found on bottom with
'n'jr_ravascula Al at: autopsy

learly’ not associated with

mstances leading to AGE

m 5/11 AGE possible, but unlikely from
circumstances

m 1/11 AGE primary cause of death
m 2/11 AGE secondary factor in death




Coplellsions

2Pessiblerto diewn on bottom and have

Signiicanntravascular bubbles at
AUtOPSY,

= [VA not reliable indicator of AGE

m Comments; by Radiologists,
Pathologists, Coroner suggest
Incomplete understanding of AGE




Conclusions

| 2% o) ]gg[ NS N "no clearly
[e[apltfilzi0)l = o) eventable cause
. 8 ad IHD that might have been

N G OIFUIESE
dentifiedidy screening

= 269 of deaths triggered directly by
diver actions

m 30% of deaths associated with diver
error




OnCiUBions,

%6/50) driewned with air in cylinder
and reﬁh@tor out of mouth

= Norapparent cause other than inability
10 recoVer regulator

B Regulater necklace?

-
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Coplellsians _1‘

5606 01 all deaths might have been
Orevenzed Py better diver education or
Ud@EmEnt

= 12% n ght have been prevented by
effiective cardiac screeining

B 12% might have been prevented If they
had been able to recover regulator
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Conclusions

e of pathologists and
INg pathophysiology of
AJUries
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COMMBRNACEYS 1n deaths

W Dilvers making Unsafe decisions

N DIVErSHIneking errors in response to

Prepiemis arising during a dive

m Divers diving beand their level of
training| or experience

m Divers who are unfit to dive




SEIUWERS

sNmprovedidiverrtiaining emphasizing
Sciety/AIuEay” System

ZYng eR arour o safe diving practices
u Periedic ortlng oft events

u Impreved diver medical screening

B Equipment to Improve regulator
recovery




