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Intraduction :

Crver the past fifteen years  there has
been a greal desl of anvestigalions into
the effect of breathing oxogen at tension
higher than normal. Muost of the works
have been carried out in various Services
Institutions. and Space Rescarch Apencies
tliroughont the world.

The other groups, who have explored
the possibilily of hyperbaric oxvpen admi-
nisiration, and medical men, " Who have
been teving 16 find new methods of treal-
ing various conditions in which hypoxia is
a feature, or ailempting 10 createan envi.
ronment, which will prove inimical to the
grovwih of pathpgenic organisms.

Physivlopical Caonsideraiion :

Whiie breathing air at sea Isvel the
a‘veolar Pog s about 100 mm. Hz. and the
havmoglobin 15 97 to 98 per cent saturated
with oxygen, carryving 195 volumes per
cent'of the pas in combination, whereas

lardly 0.3 vol. per cent of the gas goes
into physical solution in plasma, If pure
oxygen is breathed, its alveolar partial pres-
sure eventually reachesabout 670 mm Hg,
and the total oxygen conlent of udrterial
hlood is elevated to 22 volumes per cent.
Since haemoglobin requires only a small
fraction of theadditional amount of oxy-
gen for complele saturation most of Lhe
oXygen wiil go into physical solution (2
volums per cent). Further increases in the
Pgpa serve only to intrease the amonni in
physical solution since hasmoglobid is al-
ready completely saturated.  Thus by an
increase of pressure 10 2. atmospherss
absolute (ATA) the total volume of phy-
sically disselved oxveen in 100 ml. ofarte-
rial blood is approximately 4ml; at 3
ATA., 6 ml ete,

The oxyegen available for cellular con-
sumption is that dissolved in plasma. The
volume of the gas normally uctlised is
about 6 ml. per 100 ml of arterial blood,
the guantily insolution at a parrial pres-
sure of 3 ATA. Thus at this and higher
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partial pressure of oxygen the function of
haemoglobin - becomes  unnecessary  fo
maintenance of life,

Though it is easy to raise the oxygen
teusion of arterial blood by forcing a per-
son to breath oxygen under pressure, it is
ROL 80 g8y Lo raise he tension of  oxygen
in the tissue o a correspondingly high
level. “This is Dbevause, with the rise of
arterial oxygen lension, there is o full in
enrdiac output and rise of peripheral resis-
lunee caused by vasoconstricting sclion of
uxX¥Ben on the arterial wall  Infact. there
is4 reduction of blood fMuw in practically
gYery organ in the body ; hut despite this
fall the inerease in the arterial oxwveen
content usally more than halinces any
deficieney brought about by the reduced
blood flow, and may even create the prob-
lem of oxygen toxicity,

Methods of Administration

Two methods are available for adminis-
lration of oxvgen under high pressure. In
the ¢ne man pressure chamber where oxy-
podt 15 the-compressing gas the patienl nol
only breathes oxygen under high pressure
“but his body is also subjected (o the same
high pressure of oxyegen. In the larger
hyperbaric chambers capable of holding
ot only the patient but also a number of
medical attendants, only the patient brea-
thes axypen under high pressure through a
«close fitting mask or endotracheal tube
whitle the witendants are subjecied only 1o
a high pressure of air,

Cleanical Applications :

The value of hyperbaric oxveenation has
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been proved beyond doubt in¢ertain elini=
cal conditions. whereis in many other
fields its usefulness is still under explora-
tion. For the purpose of discussion we
may group various disease conditions
under few broad hends.

A, Generalised Hypoxia :
1} Carbon-Monoxide Poisoning :

Coal gas poisoning was once a popular
method of suvicide. Accidentul poisoning
still ocours in elderly people with impuired
senses, living in small rooms with char-
voal burning to keep them warm. Cor-
bon-monoxide exerts its harmful nffecis
by blocking the carriage of oxygen by hae”
moglobin, ‘and by affecting itz dissocia-
tion at the tissue level. With hyperbanc
oxygen at 2 almosphere, there is immedi-
ate corréction of tissue hypoxia by the
extra oxygen dissolved in theplasma, and
improvement in the dicsocistion of ¢ar-
boxy-haemoglobin,

2} Myocardial Infaretion :

The role of hyperbaric oxygen in this
econdilion is stiil controversial.  Animal
experiments have shown that hyperbaric
oavgen affords protection against ventri-
cular fibrillations after ligation of coro-
nary arteries. Cardiogenic shock, follow-
ing myocardial infarction, may interfsre
with adequate oxygenation of Lissue, due
to pulmonary shunting of blood. Hyper-
baric oxygen may be added to the imten-
sive coronary-care; to raise the level of
arterial oxypee, correct metabolic acidosis,
and control ?Entf'i}ﬁ'iff'afly'.‘ith'“ii!-\'- Based
om the above hypothesis, it has alsa heen

. A M. 5. of india, April 1974, 49




SCOPE AND LIMITATIONS OF

used for the treatment of Irreversible shack
due to servere haemorrhage with varying
degree of success,

E. Repional Tschacmia :

11 Peripheral vascular discases:

Surgeons have ofien turned hopefully 1o
hyperbiric oxygen, as an additional form
of conservative treatment, in the manage-
ment of indolent uleers caused by athero-
scleresis  or thromboarngeins obliterans.,
Though claims have been made that hyper-
haric oxygenalion can zlleviaie rest puin,
and heal chronic ischaemic ulcers, it
should be realised that iutermittent expo-
gures, lusting for two hours a day, can
only have short-lived beneficial effects in
a progressive degenerative vascular
dizease.

2 Arterial injuries:

In traumalie ischaemis, following com-
pound fragtures or gun-sholt injuries, the
role of hyperbaric oxygen i3 more readily
understiood. The treatment is designad to
prevent the occurance of local hypoxia;
during the time that collaters]l vascular
development is taking place. Where pro-
mpt surgical restoration of adequsfae biood
supply 13 nol feasible, hyperbuaric oxygen,
combined with decompressing surgical
incision, may relieve tissue anoxia and
therchy save the limb from amputation.

3 Transplantation procedures :

Hyperbarie oxvgen has been used to im-
prove the survival of pedicle grafts threa-
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tened by ischaemia. It has also helped in
transplantation of limbs during the eriti-
cal period of their survival, Hyperbaric
oxygen, combined with hypothermia and
some form of perfusion, may prove help-
ful in the preservation of organs prigr (o
their transplindntion,

C. Bacterial Infection ;
1) Anaerivhic

Hypetharic oxygen therapy is o real ad-
vance in the management of anaerobic
gas-gangrene, which often results in exten-
sive mutilating surgery, ampualation of
limbs or death of the patient  Flyperbaric
oxygen Is known to inhibit the growih and
production of alpha-toxing by Clostri-
dium welchii. Two houorly sessions of
hyperbaric oxygen, given twice a day for
3 or 4 days, under three almaspheric pres-
sure, always feads to dramatic ameliora-
tion of toxic symploms and arrest of fur-
ther spread of the disease. For the uli-
mate survival of the partient, it is however
mandatory 1o remove necrolic fissues, bt
with hyperbaric oxygen, surgery can be
tess radical and spare many museles with
border-line vinbility,

Although I vitro experiments with
Clostridium tetani have shown a high rate
of inactivation of bacterial growth, clini-
cal response 10 hyperbaric oXygen is not as
dramalic 48 in gas-panprene, becanse, the
toxin gets Nxed Lo the nerve cells hefore
clinical munifestations appear.

21 Aerabic

Clinically encouraging resulls have been



reported in the treatment of long sianding
suppuralive osteomyeling, and in combat
ing pyocvaneus infection in cuse of burns.
To avoid oxygen-loxicity o the patient,
in the treatment of such cases, modificd
Bunyan-bags filled with oxygen have been
used 10 enclose the affected limb, with the
palient inside the pressure chnmber. brea-
thing only compressed air,

3)  Fungal

Sufficient trials have not been given 1o
hyperbaric oxygen in the manugément of
Madura fou - an anerobic fungal infec-
Lion, 50 common in our country, and for
which we have so very little to offer in
way of treatment, The possibility of treat-
ing these cases in our hyperbaric centre al
Bangalore should be explor ed,

D.  Malignant Diseases :

The rationale of treatment of malignant
disease with hyperharic oxygen, combined
with radioiheraphy, is:-based on the pre
sence, inmost malignant temours, of some
degree of ecllular hypoxia These cells
arerelatively insensifive to fonising radia-
tion and therefore provide s nucleus for
continued activity following treatment.
High prassure oxygen raises the ozvegen
tension of such cells into the range where
sensitivity to vadialion is normal.,  Hyper-
haric oxypen have also been combined
with wvarious chemotherapeutic drugs to
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prolong survival time of patients suffering
lrom caneer,

E. Other Applications of H RO ;

In the treaiment of decompression sick-
ness, hyperbaric oxveen helps to reduce
the size of gas bubbles in blood vessels ar
tissues. [t has also been used unsuccessfully
to treat cerebral air-embolism following
open heart surgery, for treatment of surgi-
cal emphysema, and even Lo reduce
gasepus distension of intestine in paralytic
ileus, with varying degrec of success.  Hy-
perbaric oxygen is known to play a definite
role in healing of all wounds and regene-
ration of surface -epithelium. Some
workers have claimed, that even gastric
uleers have heen cured snd symproms of
regional ileitis have disappeared under
this form of therapy. But the most excit-
ing of all claims is that hyperbaric oxygen
have shown a promise of arresting senility
by improving blood supply (o cerebral
cortex and thereby, the memory, cogni-
tien and mmtelligencs in ageing people.

Conclusion ;

The usc of HBO v a variety of condi-
tions has been Jiscussed. It iz proved
that HBO has a definite place ln several
clinical condition. However, widespread
use of HBO has got limitations due to
oxyeen toxicily and other associated
danger.
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