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Hyperbaric Oxygen Therapy in Stroke Cases
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Ten siroke cases were selecled at random from
Command Hospltal, Alr Force Bangslore who hed
diffarent manifesistions of upper maolar AeUFoNe
syndrome for treatment with hyperbaric Oxygen a8 an
adfuncrive therapy. The HEC therapy was given at 2.5
ATA for 90 min, six days & wook for 10-25 sxposures. The
canes Irested with HBO thermpy showed significant
improvement In the spasticity and motor lunctions as
compared to cases who were treated with physiotherapy
alone. The improvement in speoch and facial nerve palsy
wap highly significant. The HBO therapy helps eurly and
battar rehabilitation of stroke cases by roducing the
spasticity end improving the matar lunctions.
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Srﬂhe in younger population ol Armed
Forces is a fairly common prablem. Approximately
10% of slroke cases in younger Armed Forces
Parsonnel are of athero-thrombolic origin

The convenlional methods™ in the
management of spasticily include physical
modalities like heat, cold, vibrations and elacincal
stimulation. Ccoasionally, drugs and wvanous
orthopaedic procedures have also been used.
Inspite ot all these conwventional madalities of
treatment, spasticity still remains a disabling and
lirmiting  factor in  the management and
rehabilitation of these patients.

The hyperbaric oxygen therapy has been
used in stroke cases of different stiologies and
has shown encouraging resulis in lowering he
morbidity, reducing the spasticity and improving
the maotor functions, thersby facilitating an eary
and proper rehabilitation of thess palients

The HEO therapy results in -

{i' Reduction of ischasmic hypoxia of the
tissues

(i} Improves hasmarrhology by
decreasing the platelet aggregation
and avoiding further clotting.

(i) Reduces cerebral cedema by causing
cerabral vasgconstriclion.

{iv) Improves the neurone cell metabolism
by improving the oxygen supply,

(v) Improves the oxygen supply of the
muscle cells thereby assisting the
muggle funclion improvement

Material and Methocds

Cases and Controls : Ten cases of siroks
selected al random with wvarying degree ol
spasticity and other manifestations of uppear molor
neurone syndrome, were subjecled o HBO
tharapy in addition to convenlional treatment, The
time interval between the onsat of stroke anc the
start of HBO therapy varied from 2 weeks 1o §
months. The age of the cases ranged betwaean 27
years to 70 Years. Similar number of cases were
taken as controls who were age and sex malched
and were treated wilh the conventional moda ol
treatment only.

Motor Power and Spasticlty : The
assessment of molor power and spasticily were
made on clinical scale (MRC scale).

Therapy Protocol : The patienis waere
hospitalised during HBO therapy. A detailed
clinical examination was done in all cases for
assessment of general and syslemic status
including nervous system and pulmonary
functions prior to HBO therapy. The HBO therapy
was given in a multiplace chamber as per the
standard protocol of 2.5 ATA for 80 minutes In a
day.
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Resulls

All the len cases who were given HBO
therapy were ol sudden origin. Six parameters
were assessed belore and after HEBO therapy.
These paramelers were speech, gail, VIl nerve
lunction, reflexes, molor power and spasticily Wa
hiad lwo cases in the age group of 25 40 years,
lour cases each in the age group of 40-60 and
above 60 years. There was one lemale in the age
qroup of 40-60 years,

Table | shows the etfect of HBO on the
neurological delicits other than the molor power
and spasticity. Speech was alfected in eight
cases oul of which four showed remarkable
improvement to a clear intellegible level Eight
gases had facial nerve lesion, oul of which four
showed complete recovery with no  residual
deficit. The facial nerve was the first lesion 1o
improve and is considered to be a good
prognostic  sign.  Tendon  reflexes  remained
gxaggerated in most ol the cases signitying
persistence of upper motor neurone lesion. The
gait Improved in all the cases. Mosl cases were
able to walk without any suppor but with a mild

limp.
TABLE | Effect of HBO Therapy

on Neurological Deficites -
PEHAMETER BEFORE HBO! AFTER HBOT
nofrmal 2 ]
SPEECH
affeosed B 4
riormal 2 B
VIl HERYVE
affected ] 4
ol i 3
REFLEXES
cragparatad 8 7
normal 2 2
GAIT hemigagic R 8
novampukamry 4 0

Motor power to differenl grades was
affected in nine cases as shown in Table I
Improvement in motor power was séen in fve
cases which is significant from mobility and
rehabilitation point of view.

Table If, Effect of HBO Therapy on Muscle Powar

Grade Bafera HEOT Aller HBOT
(Mo Casas) (Mo, Casos)
¥ 1 2
v 0 5
] 5 3
] 1
| i
0 i

Similarly,  significant  improvement  in
spasticity was seen, where nine cases showed
complete recovery from spasticity and one case
had grade | spasticity only (Table 1),

TABLE Uil Effect of HBO Therapy on Spaslicity

Grade Bofors HAOT Afer HBOT
() o
) 3
1 3
n |
| 0 1
0 3 0

Two paramelers e, motor power and
spasticity ware compared in patients who were
treated wilth  physiotherapy alone. The
improvemnent in molor power amongst controls
was of the order of Gr 3-4/5 whereas the
improvemant in spasticity was ol the order of Gr
2.3/5 The relief of spasticity was rapid and the
recovery in motor functions was lasting amongst
patients treated with hyperbaric oxygen therapy.
There was overall a sense of well being felt by the
patients and no complication of HBOT was
noticed. All cases had pulmonary lunctions well
within normal limits,

Discussion

The role of hyperbaric oxygen therapy in
gerebral ischaemia has been mentioned as early
as in 1961 by Smith G et al' and has been
confirmed and recommended by many others
subsaquently. In chronic stroke cases, there are
atways marginally functioning neurones which can
be brought closa to normal functioning activity by
HBO therapy which helps in revascularisation,
HBO therapy leads lo.vasoconstriction of the
cerebral bleod vesels but the amount of oxygen
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carried by blood circulating through cerebral
vessels is much higher in proportion as compared
to  the reduced blood Illow. Significant
improvement in regional blood flow during HBO
therapy has been reported by Newbauer” Sukotf®
reported reduction in cerebral oedema ltollowing
HBO tharapy in stroke cases,

Although HBO therapy has besn used for
several years in the managemen ol stroke cases,
not much literalure is available with regard 1o its
effect on spasticity, speech and facial nerve palsy.
Spasticity is a common manifestalion in the stroke
cases. The cause ol spaslicily is disputed with
mulliple  explanations., Earier spasticily was
believed to be due 1o hyperaclive gamma
efterants but micro graphic study in spastic
patients showed lack ol any such evidence.
However Dilwaide and Young® produced
evidence that the spasticity was due to decreased
presynaplic inhibition of la terminals within the
spinal cord. The cases Irealed atl our Inslitute
showed significant improvement in the spasticity.
Spasticity improved to grade 0 in nine oul of len
cases due to which, the palienls could become
ambulatory. The improvement in spaslicity was
rapid and more in cases on HBO therapy as
compared (o palients treated with other modes ol
treatment (Physio-therapy). Molor power alse
improved in these cases. No case reported any
recumrence ol ?asiicity in tollow up of nine
manths. KK Jain™ in serles of 21 casas observed
relief of spasticity in all cases and a combination
of HBO and physiotherapy produced a lasting
reliel. The relief in spasficity is most probably due
to improvement in the functions of neurones in the
penumbra zone of cerebral hemisphere afiected
by stroke H‘ieperﬁ also recorded reduction in the
spasticity following HBO therapy in spastic
paraplegics.

The other significant finding in our cases
was the improvement in speech and VIl nerve
palsy. Most cases where speech and VIl nerve
were affected, showed complete recovery. The
rapid and complete recovery is possibly due 1o
improvement of the Oxygen stalus of the
ischaamic neurcnes left with marginal function.
Reduction in blood flow due to vasoconstriction in
the facial nerve canal there by reducing cedema

could be another possible mechanism aiding
facial nerve recovery. It will be worthwhile
considering treatment of facial palsy with HBO
where decompressian of the nerve is indicated.

The deep rellexes remained exaggerated
even though there was definitive recovery in olher
manifestations of upper molor neurone syndrome
signilying incomplete recovery from the stroke.
But the improvement in the spasticily, the motor
functions, speech and facial nerve palsy definitely
improved the quality of life of the stroke cases.
HBO Iherapy or recompression is an absolule
indication in stroke cases due lo cerebral air
embolism. HBO therapy in chronic stroke cases is
a very uselul adjunctive treatment for rapid and
better rehabilitation,

Akhinov et al’ in a series of 104 cases
observed good results in 74 cases, salisfaclory in
22 cases and doubtful in 8 cases of CVA. Similary
Jia et al® found total recovery in 32%, signiticant
recovery In 31% and no elfecl in 4% cascs.

Although the cases were subjected o HBO
therapy after their initial stabilisation, it stil
remains doubiful thal al what stage HBO therapy
should be started Considering the rationale of
use of HBO therapy in stroke cases, beller resulls
could be achieved by early commencement of the

therapy.
References

1. Smith G, Laweon D, Renfrew S. Preservation of
cerebral cortical aclivity by breathing oxygen at 2 ATA of
prassure diring Ischaemia. Surg gynecol obstet 1961 113
T1318.

2 Meubzwr RA. MAegional cerebral blood flow
studias of the effect of HBO in acule siroke neuro- logic
deficils 30 cases. Sevanth Annual conference on clinical
application of HBO Anabeim : June 1882.

3. Suckofl MH, Ragalz AE : HBO for the treatment
of acule cerebral odoema, Neuro surgery 1982; 10 : 29-38

4. Delwaide PJ, Yeoung HBHR. Clinical
neurophysiology In Spaslicity. Amesterdom : Elsovior,
1985,

3. Jain KK, Effect of Hyperbasric Oxyganation on
spasticity in stroke patients. Joumal of Hyperbaric
Medicine, 18809; 4(2) ; 5562,

6. Kleper NR. The use of hyperbaric oxygen in the
rehabilitation ol spinal cord injured patients due to

0

Ind J Asraspace Med 38 (1) June 1882




decompraesion sickness in Kindwall EP. Proceedings of
eighth International Congress on hyperbanc medicne. San
pedro, CA : Best publishing company 1987, 251 254,

7. Akhinov GA. Lobzin VS, Sapov IA st al
Assossment of effidency of HBO Therapy in the eatly

forms of CV disorders. Neurosd-Behar-physiology. Journal
of Hyperbanc Madicine 1986; 15{1) : 13-17.

8. Jia 8J, Zhang JD, Qu ZK_ Experience in clinical
usa of HBO therapy in ceretwal thmombosis. Joumal of
Hyperbaric Modicing 1986; 3(1).

.'nd..f Aorospace Med 36 (1) June 1932

ar




