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Symposium on HYPERBARIC MEDICINE

Current Trends in Hyperbaric Oxygen Therapy

AK CHATTERJEE

PR ST AP P L 2N L R TN X 2T S G A TG 00 P9 P TR P17k AT J P % A A 8L LR T R T T, L RN e R e ] bl Ay

i[?vpmbaric Cheygen (HBOQ) can be considered as
anextension of conventional oxygen therapy with the
gdvantage that a large amount of oxygen can reach
the needad area directly via circulation when that
& intact or through diffusion from surrounding
healthy area if the blood supply is inadeguate or
sven completely cut off. HEO above 3 ATA is not
safe due 1o 115 toxic effects on central nervous
system {CNS). High p0: causes vasoconstriction,
Despite this, effective oxyzen supply to most organs
i5 maintained due to increased availability of 0. in
plasma. Exception may be in case of &n ischaemic
area in myocardium where Ou nesd may nat be fully
met,  Effect of Oy in IHD has hean reported to be
equivocal.

Largest number of beneficiaries of HED tharapy
ife the cases of decompression sickness and a=ro-
embolism  arising - flying, diving, caisson work,
rardiovascular and neuro-surgery, trauma. heemodi-
alysis, angiographic investigations, stg, Pressure
educes the volume and size of bubbles and high
pl. assists in their further dissolution. Fatency
afthe obstructad vessel is re-established and hiah
s sustains the ischaemic areas.

HBO has been found to increase fibroblastic
and osteoblastic activities snd to enhance neo-
vgscularisation, formation of granulation tissue and
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cpithelialisation, This has been takan advantage
of in hastening of healing protesses [n chronic
ulecers of skin, chronic refractory osteamyelitis,
fractures |nvelving areas of relatively 'poor blood
supply (ie. scaphoid, lower end of tibta), aflter
ostegtomies, in skin and padicle grafting, radio-
nzcrasis etc. Possibly, HBO acts by causing SUPPros-
sion of infection besides inereasing oxyaen supply.

Maoncplace ar multiplace chambers are
monly used for sdministralion of HRO.

Loim-

Monoplace chambers are either made of fibre-
gfass ar have large observation windows in a metal
body, Advantages ars the ease of administration
and lass cumbersome arrangemsnt.  These chambers
can be hooked on o central oxygen supply of the
hospital and used, However, except for visual obser-
wations, littls alse can be done far the patient during
administration of HBO, This is a distingt dis-
advaritage in a critically i/l patient,

Multiplace chambers can accommodate a large
number of sitting patients for routine treatment.
Critically ill patients can be constantly attended to
and waluable adjunct therapy administered. Cases
of air embolism or decompression sickness, in il
pratability. will require treatmeant at  higher pressure
i.e. B ATA with air,
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Capital cost is more and  arrangements are more
complex in multiplace chambers, Air compressars, gas
reservoirs, separate oxygen supply, O dump valves
atc. would be required, Decompression sickness in
attendants breathing air is a rare possibility with
the short schedules at comparatively lowear pressures,
and can be easily avoided with short decompression

S1OpS.
Organisation of HBO Facility

Large number of hyperbaric centrés are now
functioming in advanced countries, They are, In
many caises, being organised on regional basis.
Some HBO centres have developed in sssociation
wilh a group of specialised units, such as intensive
care units, thoracic  surgery. NBEUFOEUTGETY,
orthopaedie, malignant disesse and renal  units.
A large number of therapeutic  chambers hava
been establishad in some Alr Force and Nowval
units to meat hazards of decompression associated
with flying and diving activities, Commercial diving
for offshore oil industey also calls for establishment
of a large number of centres all over the world.

Indications

HBO can be considered as an adjunct to estab-
lished medical care and raraly s cure by itself, Basides
its usefulnese in critical care it is of proven benefit
i -a number of chronic conditions, & clearer piciure
of indications is steadily emerging. A few impor-
tant indications can be discussed,

Carbonmanaxide Poisoning @ HBO appears 1o be
the trestment of choice, if available. Heart is
one of the larget organs to be affecied first. 5T
depression in |eads [, I, V& and V6 s an indicaticn
for HEO therapy. Hypoxia iz relieved under HBO
Intracranial. pressure is reduced to half and cerebral
gedsma is reversed. Dissociation of carbonmonoxide
{CO) trom carboxyhaemoglobin and its elimination are
accelerated, HBO at 3 ATA clears 3/4th of CO from
blood in 3/4 hours. Thereafter, pressure 15 lowered
to 2 ATA with intermittent air intervals till maximum
henofit is obtained Cardiac arrhythmia and organic
damentia, as sequelae, are rarc after HBO therapy.

Gas Gangrene : HBO is a valuable adjunct to anti-
biotics, supportive measures and surgery, Advantags
in saving baoth life and tissue as compared 1o con-
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ventional treatment has becn consistently reported.
Alphatoxin production is suppressed at pO; 250 mm
Hg. At 1400 mm Hg, Oy is both bacteriostatic and
bactericidal to clostridia. A multiplace chambet
caould be of advantage where a Surgeon-Anaesthe-
tist-Nurse team could render comprehensive care
simultaneously with HBO therapy. In a monoplace
chamber. it {s advisable to have the first exposura al
3 ATA for 90 minutes, Thiz will suppress toxin
production and Improve general condition, Surgical
toilet should be undertaken thereatter, 2-3 ex-
posures a cay toa total of 6-15 exposures of 60-90

minutes duration each are usually neecad.

HEO administerad in the sarly stage com-
hats shock significantly.  Intense vaso-constriction
raduces oedema and plasma lass.  Blood pressure
s maintaned, Sludging and coagulation in micro-
cireulation are prevented.  There 15 marked toning
up of microcirculation and the affected arcas become
dey even alter first sitting,  Secondary infection is
caontrolled and healing is accolerated.  Formation
ol healthy aranulation and epethelialisation progress
satisfactorily, Graft fallures are minimised,

Burns :

A long seres of HBO oxposures of GO-90
minutas each at 2 ATA on the first day followed by

2 similar exposures dally can be recommended,

Decomprassion Sickness & Aeroembalism @ HBO is
tha treatment of choice in type | bends, i 8., musculo-
articular bends which constitute almost 90% of
dacompression sickness, Decompression  sickness
and asra-embaolism involving central nervous systam
need immadiate relief and are often required to be
treated at higher pressure (ie. uplo B ATA) with
zir: low molecular weight dextran,  aspirin and
heparin ars valuable adjuncts. Mannitol and urea
will also halp in reducing cedema in CNS.  Sterojds

may be administered only in between exposures,

fodolent Ulcers - Pressure sores, varicose ulcers and
ulears due to arterial insufficiency show good respoe-
nee to HBO even when other treatments have failed,
Venous ulcers respond better than those due to
deficient arterial circulation. Response of diabetic

ulcers is poor.
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Peripheral Vascular Disesses | Associated ulcers re-
spond well to HBD, Improvement in blood circula-
lion has becn in doubt. Recent evidence of signi-
ficant microvascular proliferation under HBO  has
mnewed interest 0 its use in peripheral vascular
diseases.  [AM  has reported opening  of new
vascUlar chanmels in Buerger's disease following HBD
therapy.

Newrofogical Conditions . Encouraging  resulls have
been reported in ischasmic insults 1o brain, neuro-
logical procedures compromising blood circulation
and in comatose patients from post strangulation
corebral oedema. Eftects in head injury or spinal
injury cases are ambiguous, In senile demaentia
the use of HEBO is stll explomatony amd appaars o be
| BHGOL T,

fadio-pecrosis & Malignancy One of the most
dramatic results is seen in cases of sofl tissus radio-
necrosis, HBO may be the only hope in extensive
mdio-necrosis of bone, Results are gratifying, parti-
cularty when facial bones are involved because of
the rich blood supply in the region A long treatment
Sehedule involving as many as 60 exposures may be
needed, Use of HBO 1o enhance sffect of radiation
treatment in malignant diseases has been reported
i literature.

Ifections :  Besides gas gangrens, favourable result
in actinomycosis, leprosy and pyogenic infections
have alreedy bean mentioned. One definite indica-

fion appears to be the treatment of refractory
- ostesmyelilis,

Contraindications of HEO Therapy

e M

Viral infections and lung pathology favouring air
. trapping are absolute contra indications,  Untreated
: and metastatic malignancy tends 1o flare up. This
galls for caution in the use of HBO for treatment
of radio-nectosis and as an adjunct to radio therapy.
f;';E‘-hrnnii: respiratory diseases with CO. retention
‘become worse with HBO which not only removes
dhe hypoxic stimulus which was maintaining ths
tespiration, but also favours COy retention by inter-
fering with its removal by Hb., HBO is better
‘maided in infants where it is likely to cause blind-
ness dus 1o retrolenticular degeneration. HEBO
may increase blood pressure In hypertensives by
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25-40 mm Hgand, is to be carafully administercd
if at all considered for use in such cases. Steroids
increase oxygen toxicity and should be avaided
during exposure.  In batwsen exposures they may
be of immensa wvalue in critical care. Parsons
with history of epilepsy are nol suitlable subjects
far HED therapy which may precipitate convulsions
in them.

Hazards

Most common hazard is  barotitis, causing
garacha and even ruptured ear drum, This is, how-
gvar, raraly a deterrent to admimistration of HBO,
Slaw increasa in pressure, Instructions or technigues
tor prassure eguahsation in the middle esr and,
in  worst cases, mynngotomy usually solve the
riroblem,

Convulsive farm of oxygen toxicity involving
CNS azcurs usually at pQy higher than 3 ATA. To
make HBO effective as an adjunct ta radio therapy,
it may bs raquired to rgise pOy to 4 ATA. This
i5 risky Diazepam should be wused in these cascs
to dacrease sensitivity of CNS to Q.

At lower pOy (fe. at pOy ovar 0.5 ATA), lungs
may be affected, if the expasuras sre long. Shortar
pxposures or intermittent exposures alternating with
ait breathing guard against lung damage (2 minutes
oxygen and 5 minutes air).  Finally, fire risks in
oxygen rich environment should not be forgotten.

Treatment Schedule

Rule of thumb for HBO treatment is 2 exposures
for 2 hours at 2 ATA twice aday. However, in

practice. duration of ong exposure does not
exceed 20 minutes in most cases. Carbon mono-
xive poisoning, decompression sickness and aero-
embolism are wsuvally trested by single exposures
Current thinking is repatition of HBO T there isa
residual damage, Acute poisoning. severe bueng
and gas gangrens may be treated at 3 ATA initially,
In latar expasures and in mora chronic cases Oy, at
2 ATA may suffice. Mumber of exposures and total
duration of treatment vary depending on the type
of case, its severily and response to HBO. Standard
treatmant schedule is yet to evolve, However,
cases of radio-necrosis, refractory osteomyolitis, and
ischasmic ulcers may take 30 exposures or mora,
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