Symposium on HYPERBARIC MEDICINE

Role of Hyperbaric Oxygen in Chronic Cases
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wlmn the initial clinical experiments an high
pressura chamber were started o 1956 by
Boerema angd  @ssociates, their main aim was o
determing the value of Hyperbarnic Oxvgen (HBO] as
a supplement in surgery of heart  Thair approach
wias such as to load the body with maximal amaunt
of oxygen before the complete circulatory arest
induced in cardicvascular surgery.

Following this start, there was a8 sudden lag of
interest in HBO till 1861 when it again erupted,
During this period quite a lot of over-anthusjasm
faded out, and to many an investigator hypstbaric
chamber was nothing more than an interesting labora-
tory too! that provided new possibilities for their
gxperiments,

The present day intersst had resulted 0 oan
almost complets re-evaluation of all  the previous
findings on the utility of HEBO, Use of HED has
not besn in much controversy in casss of scule
ischaemia in the limb® where the blood vessels
in the surrounding tissues are healthy and have no
pathological changes as found in perigheral arterial
disesses. Though a number of workers like [lling-
worth®, Schribeman'. Kidokoro' and koomen™ have
reporied clinical improvement in cases of peripheral
vascular disease with HBO, Boerema® expressad tha
opinion that daily use of HBO for a few hours should
have no part to play in recanalisation, development
of collateral circulation  and restorabion of blood

BE

supply in chrome conditions.  He is of the opinion
that the rest pain and claudication are duo to ancil
neuritis, and the termporary  improscement  during
HBO therapy would wear off once the {reatmenl
ceases as the basic condition of chronic NssRE
anoxia can not be alterad, 11 is however, well knawn
that in HBO therapy arterial oxygen tansion is (i
creased thus elevating the capillary-tissue oxygin
gracient. This means that not anly mare oxygen
is available to tho tissue but alsa the area of
surrounding tissues around any one capillary, whig
is capable of being adequately supplied by the
copillary, increases significantly. Therefore, HBO 4
af value in many patholegical conditions in whm
the ischaemic tissue can benefit from HEO whan ﬂ'
cannot be reached by oxygen at normal atmospheric
pIIESSURE,

In spite of advances in medical science there 0
still a number of patients wilh occlusive arteris
disgrders in whom amputation of the affected limb
heromes insvitable to save his life, in spite of othed
vigarous treatment,  This statement is more applis
canls to thromboangitis  obliterans (TAO) which i€
commaon in Indid,

I the treatment of TAQ, a beneficial sffect ol
HBO has bean reported by many waorkers, speciall]
Iingworth®.  Bird et all found a reduction in the
blood flow in the normal limbs aftar exposured
HE0. This may be dus to vasospasm In the I|mh
Expsrimentd! study by Kidokoro et al' had also proves
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the benelicial effect of HBO in cases of wvascular
ocolusion, For the last 13 years Hyperbaric chamber
(RRC) in the |AM Bangalore has hasn employed for
he treatment of chronic peripheral vascular disorders
and some other chronic conditions, viz., chronic
geteomyelitis, diabetic gangrene, and a few cases
of chronic uleers, But uill today the bulk of the cases
hive been of TAD only.

Material and Methods

This study presents 58 cases of TAD which were
treated with HBO at |AM. The cases were diagnosed
it different  service and  civil hospitals  and
pint 10 1AM Bangalore for trestment with HBO,
These were well established cases with history o
b months to 5 years duration.  Most of the cases
had lumbar sympathectomy done 6 months 1o
| year earlier and its beneficial etfects had mostly
worne off by the 1ime they arrived for HBO therapy.

Evaluation in cach case was done 1o 855058
petipheral pulsation, skin  temperature gradient in
the limb, claudication time, claudication distance
In all cases and femoral angiography in & numbel
ot patients bafore starting the treatment.

Treatment schedule consisted of exposura to
HBO at 2.5 ATA for a duration of 80 min a day for
{total of 36 exposures. This schedule was found
1o be safe during earlier trials®,11,!", Patients breathed
100% oxygen with the help of a suitable mask
while the pressure inside the Hyperbaric chamber
was raised with compressed air,  This method pre-
yented wastage of oxygen, minimised fire hazard
and allowed the medical attendant to breathe air
Instead of HBO. On completion of 38 exposures each
paticnt was assessed and investigated on the sams
lines 85 done before the therapy., They were révicw-
g again after 6 months.

Results

out of the B3 cases frested with HEQ, 55
showed improvement in different parametérs after
the therapy. Three cases did not show any appre-
ciable improvement. Their rtest pains became more
sevare and there was no improvemant in most of
the pther parameters,

The initial improvement was sustained in many
rases who came for a review.

JUNE 1982

The engiographic pattern of vessels seen imme-
diately and § maonths after HEQ therapy was com-
parad with that befora the therapy.  Improvement
was associated with new collateral farmation, nao-
vascularisation in the form of capillaries which were
not seen earlier and opening up of blocked vessels,
The resuits obtained in this study confirm the tind-
ings of earlier studies conducted at this Insti-
tutat @ 1107

Discussion

Oxyaan undar high pressure produced its effect
by 2 Important mechanisms namaly an incraase in
valume of dissalved oxygen and a considerable in-
crease in oxygen tension.  Haoth these factors help
inthe carriage of oxygen through tissus fluids to
distant cells which ara otharwise deprived of their
blood supply due to pathological changes.  Mast of
our patients had already been treatad by vasodilatos
and later on by lumbar sympathectomy. These
methads af treatment did not prodoce any  long-term
relief of symptoms and many of them had rest
pains, claudication, ulcars and some even had
gangrencus changes. In an  earlier study a
cantrol groun with placebo treatment did not show
any impravement. With HBO, the ulcers healed,
claudication distance increased, improvement was
naticed in the temperature gradient in the affacted
limb. and better pzrformance was shown by ergo-
metry test. Arteriograms dane sl the end of the
sreatmeant and at the end of 6§ months showed that
in @ number of cases there was opening up of the
callaterals and new capillary formation. Thus, there
was net only subjective improvement in most of
thase cases but 8 definite revarsal of the pathology,
though in a limited sensa of the term,

Contrary to the wview that HBQ inhibits new
vessel formation, it is possible that in case of chro-
nic  tissus hypoxia its magnitude may play an
important role in the vascular response. I it is
cevere and chionic, tissus degensration, ulceration
and gangrens usually result. Howsever, mild hypoxia
upto an optimal level should stimulate increased
vazcularisation as  a  compensatory  mechanism.
Administration of hyperbaric oxygen would lower
the hypoxia in the chronically ischaemic limb te an
optimum level.  This madified state of hypoxia in
the fissue stimulates formation af new wvessels.
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Improved radiological findings in @ number of cases
of this series justify this argument. However, these
cases need to be reviewed over much longer period.
Again, there wers a few cases who showed chinical
improvement without any corresponding appreciable
radiological  improvement. Dunng  subscquent
reviews of these cases, it would be interesting to
ohsarve whether the clinical improvement in these
cases was short lived and reverted to pre-treaiment
stute, or improved further.  The studies conducted
at 1AM so far incicate long term banefits of HEO

therapy.

All the cases in this series had reported very
late for HBO treatment and also when other methods
had been tried without benefit,  Itis, therefore, el
that HBO is likely ro be more beneficial in TAO and
penpheral artery disease f starled emly because
there is @ possibility that in such situations the
pathological changes would be of lesser magnitude
and the chances of healing may be expected to be

more rewiarding.
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