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A diver’s nightme




u Mainlahugrofessional Scuba diver

invelVedlin marine sewage clearance
m Workingrat ~ 20 m under water
m Sudden fiear, viewing ‘ghost’ shadows

m Ascended to water level by releasing
the lead belt




12 min
mtransient)

s FolloWed by severe left chest pain, left
Upper armiand left lower limb pain

m Transported by GFS to AED

Any diagnosis ??




5/
2 BP 15

= Pulse 09/min

m Pupils 3fmm +
mTemp 36.6 C
m Sp02 96 % on 100 % O2




MINGIN -|"3ain
u U Airentazin Lt lung

m Musﬁ@spasm with swelling at Lt arm
and L.t'tAigh, Lt hip ext. rotated

m Abd: guarding in epigastrium




061 ©2 witH idCe mask
s Moerpminessimg + 3 mg IV for pain

m Painﬂproved, muscle spasm subsided
m ECG: SR™115/min, no ST changes

m Blood' taking

m XR Lt arm & pelvis: no #

mCXR >




=

complete

| diaphragm

sign

bnormalities ??

pneumomediastinum

¥

pneumoperitoneum



u|[_efit cWrain inserted
-

m Foley = dark red urine

Any DDx ?7?




: Eﬁ'w‘

results

l[#15.N%f48
m HC

o CK > 20000

m Mx fior riniabdomyolysis

m Forced diuresis
m NaHCO3

m Admitted to ICU




%s N ICU

UL weakness (2/5), 2-3 hrs after adm
m Ixin X
= Urgentdwater squbIe swallow

="Norruptlre e oesophagus
= Urgent CIF abdomen & pelvis
" Bilateral Ptx, Pm & Pp

= Urgent CT brain & C-spine
" Suspicious Lt high parietal hypodense spot




l&@ﬂwild Rttapical paneuomothorax

G cheﬁﬁgain alsoi inserted

= MRI'6F brain was done 2/7 later







m Recomﬂﬁgsion therapy: in Stonecutters

island™

m 4/ sessions each 6 hrs, using Royal Navy
Table 62

m Transferred to surgical ward




C tcw _—
wothorax stipsided

Biolera ral Intake

= Rt U@ower Improyved to grade 4
m Home ter€hina with referral on Day 11




R

a dIVing Emergency
Baﬁma bilateral pneumothorax,

PIS

ediastinum, pneumoperitoneum

Decompression illness:

multiple limb pain, muscle spasm ->
metabolic acidosis, rhabdomyolysis;
cerebral gas embolism - CVA with Rt
hemiplegia




4]’ 1[s WETSUS

C o%mmg
underwa Py Use of

SCUBA

= Contained
s Underwater
m Breathing
m Apparatus

m Act of jumping or
falling into water
from a platform or
springboard of a
certain height

s Olympic games
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e ng :
pressiomiiliness (DCI)
8 [DECO sion sickness (DCS)

= Caisson disease
m [[he Bends
m [he Diver’s disease

m Arterial gas embolism (AGE)
m DCI = DCS + AGE




VS inwhich DCS occurred are:

m [eaving a high atmoespheric pressure
envirenment

m ascent through water during a dive

m ascent to altitude in the atmosphere, e.q.
flying in unpressurized aircraft




AGE
matl rbubbles int | ® Formation of bubbles in
multiplerareas (sofit arterial circulation

tissue ints, muscles, | @ - infarction:

skin m Stroke
= As a interface, s AMI

triggering inflammatory
(complement &
coagulation) cascade

E > severe pain

s Circulatory shock,
sudden death




a

I'i?wwegnt‘a‘tions of DCS

WS depend on
m Dep ﬂjive (10 m = 1 bar)

s DUration of exposure (bottom time)

m [nert gas breathed (usu. N2)

m Adequacy. of decompression (rate of ascent)
m Delay of presentation
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s VpeEI (pamreniy)™
= JOIRE pain (bends)
KiAr(skin bends) + lymphatic

0 Typ@‘l@erious)

x Pllmonary symptoms (chokes)
= Neurological symptoms

m [ype Il

= Combination of DCS with neurological
symptoms & arterial gas embolism
(described by Bove & Neumann)




perf_q@ peri-articular tight connective tissue

m| Deep, poorly localized pain
= Shoulder > elbow> hip > knee

m Diagnostic manoeuver - BP cuff inflated to
150 — 250 mm Hg, | pain temporarily




= ItChiﬁESS i ear, face, neck, arms, upper torso

m Sensatienefiinsect crawling over the skin

m |Lymphatics
= Regionall lymphoedema

m Painless pitting edema (swelling of the skin, with
tiny scar-like skin depressions)
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n@e_ported in only: ~ 30%
u S/ varﬁaﬁand diverse

s Symptem onsetusually immediate, but may

delayasiieong as 36 hrs

= Involves:
m CNS (spinal cord + brain)
m Peripheral nerves




xbeaic& Spinal cord
OMIMon heurological symptoms
u Mimice €ord trauma

= Abdplewiback, lower limb pain

u| Paresis, paresthesia, paralysis, loss of sphincter
control




o Dizzw, adache, confusion, memory loss

= Spots imvistial field (scotoma), tunnel vision,
diplopia, or blurry vision

m Sejzure, UNCONSCioUSNEss
= Labyrinthitis = nausea, vomiting, vertigo




_ eaic,&' PBfipheral nerves

IRaR and fiaecal incontinence
u Muscl kness / twitching

m Num‘Iﬂess, paresthesia




DCS:
EIGIOKES)

MQ sustermal discomfort on inspiration
n Pleuriti@a'“\

5| DySPHGES

= Non-productive cough
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Ws_ﬁrrﬂ:)’olism (AGE)

%ource"s:
1. Veno ﬁ.‘: embolism with breach of pul.
f

\VaSE er (paradoxic gas embolism)

Patentioramen ovale (paradoxic gas
embolism)

Tear of the pul. parenchyma with entry of
gas into pul. venous outflow (pul.
overpressure syn. or burst lung) (usu. ass.
with Ptx, Pm )
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LY mOI‘MIﬁ for paini control
= 100,%686Xxygen

m [x: bleedand imaging
= Blood: for acidosis, rhabdomyolysis
m Imaging: for barotrauma: Ptx, Pm, Pp
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’g@m for' DCS

RMENSPECIficitreatments
fife):
= Na 3 rhabdemyolysis, metabolic acidosis

= aspiiin } For
= steroid, €:.g. methylprednisolone Jf [ J——r"

m Specific Tx for DCS/AGE
= HBO




| W'c@xyg’en (HBO)
British pHysician IHenshaw seems to
averused compressed air for medical
PUrPOS

u| 1775, Jesephi Priestly: discovered oxygen

m 1917, Drager proposed a system for treating
diving| accident victims using HBO

m 1937, Behnke and Shaw use HBO for DCS




e primary. doals:

Jieyeempress gas bubbles to a small diameter
andivolume thereby: reviving blood flow

1 blood oxygen content & thereby oxygen
circulation to the tissues

To allow time for bubble resorption (gradual
recompression)
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, HBO}" [Ecompression chamber

e
F Multi vs Mono Placed Chambes

== MULTI-PLACED CHAMBER MONO-PLACED CHAMBER
6 + ATA Limi good for AGE |3 ATA Limit

Room for attendant No room for attendant

Large lock No personnel lock

Extended treatment Short treatments

Pregsurized with air Pressurized with oxygen

Separate 02 delivery

Many people believe that by recompressing a victim to
33 feet or 2 ATA, they have diminished the size of any

gas bubbles by one half.

Ref: Website: National Association of Rescue Divers



» pneumeothorax, chest surgery, ear

» central line placement
n Claustiephebia
s COAD, pregnancy, epilepsy

s Doxorubicin, cis-platinum, bleomycin Tx, causing
more significant toxic effect

m Steroid, amphetamine, insulin, thyroid hormone,
may T CNS toxicity, e.g. seizures




almak mlddle ear, sinus, teeth, rarely
nchialltree, GI tract

= Acute @I 2 toxicity, rare at < 3 atm

m NV,
tinnitus

= Pulmoenary: Oz toxicity, may begin after 6 hrs
of breathing at 2 atm

= Dry cough, bronchitis, pul. fibrosis, pul.
Edema

m Fire hazard

Zures, visual changes, vertigo,




i OVEMMERLE REcompression Tx
Enk

-

2. Asia Hyperbaric Cente (private)

located! inWong Chuk Hang (contact
Dr. Ronson L)




ghgrGEoyvermnment
ssjenMireatment Centre

iwsmnecutters Island (ZARI)
5| CORSIS ﬂNO multiplace chambers linked by

an anteenamber

B Manufacttredrby: Haux of Germany in 1994

= operated by Hong Kong Fire Services
Department with responsible Medical Officer
from Occupational Medicine Unit of Labour
Department of Hong Kong










rﬁewyj?\ecﬁmpression TX

RCY Fecempression I'x requires:
. Consultatienrirom A&E or other departments
" Gonfitmed diagnosis of decompression illness

Contactwith FSD by phone
. Iransportation of pt by ambulance

Mobilization ofi the doctor ‘on-call” at the Labour
Department for a treatment decision




ZEe
l@gebsités:
m \Wika @

= ARSWErS,com

m Scubadoee’s Diving Medicine Online:
WIWW:SELPa=aoc.com

m National Association of Rescue Divers
s Emedicine.com







