Editorial

HYPERBARIC OXYGEN THERAPY [HBOT]
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ith exception to obligatory anaerobic or-
ganisms the requirement of oxygen to sus-
tain life and normal functions is absolute

for all known organisms on the earth. Oxygen is re-
quired for energy producing biochemical reactions
within the cell and is therefore essential for all life
sustaining functions. Oxygen deficiency can seriously
impair vital functions at cellular levels.

The therapeutic use of oxygen was suggested by its
discoverer, Priestley in 1775 and since that time the
gas has been used as therapeutic agent most exten-
sively. The gas administered through catheters, tents
and masks is usually slightly higher than normal at-
mospheric pressure at sea level barometric pressure of
760 mm of Hg i.e. one Absolute Atmosphere [l
ATA). The Hyperbaric oxygen therapy i.e. 100% oxy-
gen is administered in the monoplace or multiplace
chambers fitted with oxygen delivery system and
monitoring equipment at a pressure two to three times
the atmospheric pressure at sea level [2-3 ATA]. The
oxygen at this pressure increases arterial oxygen ten-
sion more than 2000 mm of Hg (1) and oxygen ten-
sion in tissue of almost 400 mm of Hg [2,3].

At sea level the blood oxygen concentration is 0.3
ml/dl [1,4]. Tissue at rest draw 5 to 6 ml of oxygen per
deciliter of blood assuming normal perfusion [1,5].
Administering 100% oxygen at normobaric pressure
increases the amount of oxygen dissolved in the blood
to 1.5 ml/dl (five folds) and at 3 ATA the dissolved
oxygen content is approximately 6 ml/dl, much more
than the resting cellular requirement [1].

The oxygen at this tension has a number of benefi-
cial biochemical, cellular and physiological effects
which make it a logical adjunct for the management of
various syndromes.

The primary and single most important effect of
HBO is hyperoxygenation which result in three fold
increase of diffusion distance of oxygen through the
tissues thus having anti-ischemic effect . HBO also

improves the angiodynamics and red cell rheology [6].
This contributes to the improvement of microcircula-
tion and reduces oedema upto approximately 20% in
the injured part.

Local hypoxia predisposes wound to infection be-
cause the neutrophil mediated killing of bacteria by
free radical is decreased [7,8] which is restored by
HBOT. In addition HBO is bactericidal for anaerobes
[9] and bacteriostatic for aerobes [10,11,12]. HBO
promotes the formation of collagen matrix and angio-
genesis thus hasten the process of healing [13]. HBO
protects tissue from reperfusion injury [6] through in-
creased cell re-oxygenation induced detoxifying toxic
radical processes, prevention of cell membrane lipid
peroxidation and reduced leucocyte tissue sequestra-
tion and leucocyte related injury. HBO at 2-3 ATA
reduces the half life of carboxyhemoglobin from 4 to 5
hours in subjects breathing normal air to 20 min or
less [14]. Thus have beneficial action in carbon mon-
oxide poisoning. The HBO dissociates carbon mon-
oxide from cytochrome ’C’ oxidase thus preventing
cellular asphyxiation [15].

These physiological and biochemical effects of
HBO can beneficially influence the therapeutics of
various syndromes. Current therapeutic uses are Carb-
on monoxide poisoning, Decompression sickness, Ar-
terial gas embolism, Radiation induced tissue injuries,
Clostridial myonecrosis, Necrotizing fascitis, Refrac-
tory oesteomyelitis, Acute traumatic ischemic injury,
Compromised skin grafts and flaps, Anaemia due to
blood loss, Thermal burns and problem wounds like
Diabetic foots and Leg ulcers due to arterial defi-
ciency. The effectiveness of HBOT in mycobadcterial
diseases is under study and De Sylva et al [16] have
studied HBOT as an adjunct to Multidrug therapy in
Hansen’s disease. They have found beneficial effect of
adjunct HBOT therapy, in that there is reduction in
erythema of the lesions, flattening of the lesions, im-
provement in the sensory perception, decrease in the
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nerve thickening and cellular infilterate and fall in the
bacillary index. Gottlieb [17] and Youngblood [18]
also have found HBOT effective in Hansen’s disease.

Effective HBOT is given either in monoplace
chamber or multiplace chamber. Duration of single
treatment varies from 45 min for carbon monoxide
poisoning to 5 hrs for severe decompression disorders.
Protocols average 90 min for each of 20 to 30 treat-
~ ments with HBO as an adjunct therapy of the wounds
and other syndromes. De Sylva et al has used multi-
place hyperbaric chamber and HBOT at 2.2 ATA for
60 min daily for 12 days was administered.

HBOT at pressures not exceeding 3 ATA and treat-
ment sessions limited to 120 minute is safe. Some ad-
verse effects like reversible myopia is the most com-
mon side effect and others are barotrauma and gener-
alised seizures which are rare [9]. With repeated
exposure to HBO some patients has tracheobronchial
symptoms with concomitant reversible decrements in
pulmonary functions. Claustrophobia can be problem
in monoplace chambers.

HBO has been described as a therapy in search of
diseases [20]. The discovery of beneficial cellular and
biochemical effects has strengthened the rationale for
administering HBO as primary therapy or as adjunct
therapy in many of the diseases, where as there is less
scientific support for the other uses of HBO but re-
ports of favourable effects support many of them and
thus still requires more scientific controlled studies.
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