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HYPERBARICG-OXYGEN TREATMENT OF MULTIPLE SCLEROSIS A
Randomized, Placebo-Controlied, Double-Blind Stady
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Abstract Several uncontrolied studies have suggesied a
beneficial effect of hyperbaric oxygen on mulliple sciero-
sis. We studied 40 patients with advanced chronic multiple
sclerosis who were randomiy divided into two matching

groups. The experimental group received pure oxygen,

and the placebo group received a mixiure of 10 per cent
oxygen and 90 per cent nitrogen; both groups were freated
at a pressure of 2 stmospheres absolute for 80 minutes
once daily, for a folal of 20 exposures. Objective improve-
ment ocourred in 12 of 17 palients treated with hyperbaric
oxygen and in 1 of 20 patienis treated with placebo

(P=0.0001). Improvement was ransient in seven of the
patients treated with oxygen and longdasting in five. Those
with less severe forms of the disease had a more favarable

THE observation that the Immunosuppressive astion

of hvperbaric oxygen mdg ameliorate exparimenial
allergic encephalomvelitis™ has created "renewed
interest in the use of hyperbaric oxyeen in patients
with multiple sclerosis. In 1958 Lavton and Mackay®
suggested that breathing a mixture of 5 per cent
carbon dioxide and 95 per cent oxygen at ambient
pressure could be used as an adjunctive treatment in
acule exacerbations of multiple sclerosis, though they
did not report the results of this approach, In 1970
Boschelty and Cernoch’ reported a small, transient
improvement in 16 of 26 patients treated with hyper
baric oxygen at a pressure of 2 atmospheres absolute
(ATAY. In 1978 Baixe® repotted an improvement in 11
patients freated with hyperbaric oxygen, and one year
tater, Neubauer™'” reported minimal to dramatic im-
provement in 91 per cent of 230 patients treated with
hyperbaric oxygen at a pressure of 2 ATA. Positive
resuits were reporied in 1988 in & detailed study by
Pormai et al.'" who used hyperbaric oxygen because
of certain clinical similarities between decompression
sickness cmci multiple sclerosis. In the same vear, Pab
lotta et al'® independently obtained substantial im-
provement with hyperbaric oxygen in six patients with
muitiple sclerosis.

These reports had several aspecis in common: all
studies were performed without controls: with only one
axception,’” none of the studies used an established
disability scale as a poimnt of reference; there was a
remarkable agrecment and uniformity in positive ob-
servations, although the studies were performed hy
untelated and independent researchers in various
medical venters: and there were no harmful effects of
hyperbaric oxyeen in patients with multiple sclerosis,

Because of the lack of effective therapy for multiple
sclerosis and in view of these anecdotal reports, we
decided to conduct a placebo-controlled, double~
blind, randomized study. Our principal objective was
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and lasting response.

At one year of follow-up, deterioration was noticed in
2 patierds (12 per cent) in the oxygen group, neither of
whom had had an initial response, and in 11 patients {55
per gent) in the placebo group, one of whom had had a
positive initial response (P<0.00081. Minor ear problems
and reversible myopia were the only side effects ob-
sarved,

These prefiminary results suggest a posiive, though
transient, effect of hyperbaric oxygen on advanced muiti-
ple sclerpsis, waranting further study. This therapy cannot
be generally recommendad without longer follow-up pe-
riods and additional confirmatory experiance. (N Engl J
Med. 1883:308:181-6.)

to determine whether hyperbaric oxygen, as compared
with placebo, could have any therapeutic effect on
multiple sclerosis.

METHODS
Selection of Patients

All patients n this study had definite muliipie selerosis acoording
to the criteria described by Schumacher et al., ™ with & duration of
the disease of more than Hve years and a aeumichc deficii in at least
one functional system for ‘st least two years. Their scores on the
disability-status scale (DSS} did not exceed 6 Al matients were
encouraged to malntain their customary diets as well as habits of
maore than two yeary ducation, especiaily in relation b coffes, ciga-
rette smoking, and moderate alcohol consumnption. Patients who
had been taking any given drug for more than six months before the
trial continued to fake the drug il indicated. No new drugs were
permitted. Physical therapy was continued i a patient had been
reqeiving it for mere than a year. Patients experiencing an exacorba-
tion of multiple sclerosis or in o sage of orly recovery afler an
exacerbation were excluded from this siady. The irigl was per-
formed on an outpatient hasis. None of the patients treated changed
their enviromment ar daily aothaities during the trial. All patienis
had @neral medical cleamance including chest {ilms and an sar,
nose, and throat examination. Before their consent was obiained,
all patients were Tully informed of the purpose, design, and possible
risks of the study. The fuact that there are no praved benefils
of oxygen treaiment in multiple sclerosis wes frankly discussed
with them,

With a fable of random numbers, 40 patients were assigned to the
treatent and control groups. Both groups were closely matched
with respect to age, sex, age at onsct of the disease, duration and fype
of disease, and DSS score (Table 1)

The randomization code was known ondy to the chief chamber
operator. A separate, sealed copy of the code was deposited with ong
of us {T.R.} for emergency use only, Blinding was maintained
throughot the study, which lasted for 14 months and was extended
for an additional six months before the randomization code was
broken.

Treatrnend

A walk-1n hyperbaric chamber in which femperature and humid-
ity were controfled was ssed. Four petienis were simultaneously
freated during each treatment course. The oxygen group received
T per cont oxygen by means of a full face mask {Acme Scottoramic
Na. 72071 The placebo group received a mixture of 10 per cent
axygen and 20 per cont nitrogen through an identics! type of face
mask. In each treatreent course the gas was administered for 90
minutes at a pressure of 2 ATA, once datly for five days per week,
ofaling 20 exposures. Mommal air was used 1o compress the cham.
ber, Tha rate of compression did not exceed 50 om per minute,
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Table 1. General and Clinical Characteristics of the Study Groups.

CHARAUTERINTH CREYOE PLACER

i 3]
Ne. of patients U 20(T010
(nadefemale)
Nean age (moge) 433 443
(23623 {26-0%)
Mean age st anset of iz4 309
iliple sclerosis (range} {1847} {1B.48)
Mean duration of HE 128
disease (ranj) (B-27} {6-20)
Mear disability score 51 4.4
{range) {3-6) (26}
Clinieal woe (o, of
patients}
Clwonic progressive i3 146
Cheenic yable 3

Blood pas analysis wes porformed during the thivd week of a
reatment course. A separale team performed the mensurements
ingide the chamber with use of a modificd, pressure-adjnsted Mood
gas analyzor {Radiometer No. 27). The results were escorded and
immediately sealed afler messurements o ensure effecnive hlinding.
Ro other laboratory teuts wors performed.

The construction of the chamber made it visually impossible 10
trace the piping leading from the oxygen and sirstorage compart -
mett W the sctual wivgen and air outlets inside the chamber. Adr
and oxygen are indistinguishable to the breather,

Evaluation of Patients

Neyrologic exeminations were performed by two newrologists,
independently, approximately twe months before the stidy and
again on the first day of cach treatment course, Patients were closely
ohserved on a daily basis during the treatment periods. At the end of
the 20th exposure neurologic examinations were repeated by the
same observers, whe were uraware of the type of treatment. Al
patients were followed for a vear after completion of & treatment
course. Observations made during sach nsuroiogic examination
werg scored on the DSES, on a functionabaystems scale, and on a
fatigabdlity seale ™" providing the basis for nssessment of positiveor
negative responses. Chinlcal improvement was reported only i 1t
was objectively demonstrated. Reports of improvement by patients
were ignored If not substantiated by obiective neurclogic svaluation.
Improvement was arbitrarily described as mild if reflected only in
the functionalsystems scale and as marked if reflected by 2 change
of twe or mose points on the DSS.

The DS ranges fremn zero ormal) 1o 10 (dead); grades 0 3
represent mild to moderate disability, a grade of 6 indicates that
assistance I8 required with walking, and a grade of 7 indicates re-
striction to a2 wheelchair. The funetionel-systems scale permits nu-
merical grading of dysfunetion in each of the functional systems:
pyramidal, cerebeflar, brain-stem, sensory, bowel-bladder, visuat,
and mental. Fatigabihity was assessed with a scale ranging from 0
{rormalt o 4 [fatigability preventing sustained physical function).”

Table 2. Summary of Responses in the Study Groups at the End of
Each Treatment Course.*

RESPONSE DXYVEEN FLACERD
GROGP GROUE
MN=17) (N=20)
no. of patients
Tinprovement 12887 {70%) HI0 (5% §
Mo change 347 19720
Deterioration o7 OF20

¥ Each treatment course consisted of 20 exposures.
§ P 00001,
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RESULTS

Three paticnts, all in the oxvgen group, were ex
cluded because of noncompliance {(two patients) or
iogistic difficulties {one). Each of these patienis had
received five treatments. They were followed for one
vear. All the patients in the placebo group completed
the entire treatment course,

Blood pressure and cardiac rate were meoenitored at
weekly intervals throughout the study. There were no
differsnces between values obtained at entry and 28 the
end of each trealmient course.

At the end of each treatment course (consisting of 20
exposuresy, 12 of the 17 patients in the group treated
with oxygen had improved (70 per cent), and 5 had no
change, One of the 20 patients in the placebo group
had improved (5 per cent), and no changes were ob-
served in the sther 19, Improvement, if observed, was
usually verifiable after an averape of 12 treatments
{range, 5 to 16} 1T most frequently consisted of ime-
proved mobility, improved eguilibratory coordination,
and decreased fatipability. No deterioration was ob-
served in either group {Table 23

Table 3. mprovement in Cerdral-Nervous-System Function after

20 Treatments.
SRYOE
NEEK P ACTR R 1
g, Wil ismprovenent

Mehilisy W 1V <0 G803
Bguitibratory soordination W7 1420 {08
Fattgpubiitity BT 120 <0014
Tusappearance of inténtion 3/8 W15 <003

tremor »
Disappenrance of positive 375 o7 <0.043

Remberg sign
Disappearsote of nystigonus Bi13 H1E <{L K12
Bladdar control 513 7 0038
Pyeanzidal sysien Y jl7:H] HEE
Sensory system i W3 NE
Visusl gysiemn 3% [ K&

=54 deneses not sigailicant,

Measurements of the partial pressure of arterial oxy -
gen gave a mean value of 998 mm Hg in the oxygen
group, with a range from 858 to 1140 mm Hg, and a
mean value of 186 mm Hg in the placebo group, with a
range from 96 to 143 men Heg. There was no clesr-tut
relation between the partial pressurs of arterial oxygen
and the clinical response.

Since multiple sclerosis produces diffuse lesions it
was necessary to analvze the effect of hyperbaric oxy-
gen treatment according to function {Table 3.

improvemant in the Placebo Group

One patient in the placebo group, who had chronic
progressive multiple sclerosis and a DSS score of 6,
had noticzable improvement afler the second treal-
ment. Restoration of urinary continence, increased
mobility, improved equilibratory coordination, and
decreased fatigability were il noted. These gains fast
ed only 10 days after the completion of the treatment
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course. However, urinary bladder Table 4. Response of 17 Patients to 20 Hypertaric-Oxygen Treatments, in Relation to
confrol  was mainfained for two Pratreatment Glinical Status and DSS Soore”
months.  Another  patient  {with TR o, if;:‘m e mf‘:}:“;m PSS SR
H M b3 Rrig Eoty EESCRERRE NEETR RESSVE h B T E By, 4
Chrﬂﬂic pi’{)grﬁgslvﬁ diseﬂse afld a DSS R R PARGARY RITSPOR NG THERASE RESHURENMG ﬂ}i;%x:ﬁﬁ}
score of 3} bhad two episodes of
improvement during treatment, lasting M, shoredusting e % - 8155
for two and three days, respectively, il longdasting 17 - 27 5 €V
with reversal to preftreatment status Msrked, shosdasting 217 12 12 R
during the last five days of the , H42)
narked, Jongasting kv 3 o 1{33)

freatment  course.  The  transient

improvement  consisted of increased

*Frve pudienty ad o meponss {owe with chronie progrossive diseass and 8 DRS score of 6, ong with chronic progsossive

o QE)I] ;t}g ﬁﬂd re ducﬁ o C‘f intenticm disuass and & DES scom of 3, and two with chresic stable diszase sud a DES score of 5}

tremor. The remaining 18 patients had no clinical
changes during the entire treatment course.

Improvemant in the Oxygen Group

increased mobility, reduced fatigability, and im-
proved equilibratory coordination were the most fre-
quent gains in the oxygen-treated group. Mild im-
provement was seen after treatment in seven patients,
all with a pretreatment DSS score of 6; six of these
patients had the progressive form of multiple sclerosis,
and one had the stable form. Marked improvement
was observed in five patients, four with a pretreatment
BSS score of 3, and one with a score of 5. Five patients
had no response during the entire treatment period.
Three of them had chronic progressive disease (two
with & DSS seore of 6 and one with a score of 33, and
two had chronic stable disease with a DSS score of 6,

The improvement was of short duration in seven
patients, averaging only six weeks {range, 4 to 13),
after which tire regression to the prefreatment level
gecurved, Five patients had long-lasting improvement,
which was mild in two and marked in three patients.

These results, summarized in Table 4, sugpest a
more proncunced effect of hvperbaric oxvgen in rela-
tively mild cases, and a smaller, less consistent, tran-
sient response in advanced cases.

Urinary continence was restored during freatment
in three patients who had incontinence before therapy.
The improvement was maintained at the end of the
one-vear follow-up period in two. In one patient the
improvement lasted only two months. Urinary fre-
quency, urgency, and hesitancy disappeared in two of
mine cases. The improvement lasted for four and six
months, wspectively. One patient with rare inconti-
nence had no change throughout the treatment period.

Nystagmus disappeared in § of 13 patients. One
vear after the trial it was still absent in six. It recurred
in two patients, five and nine months, respectively,
afier the treatment course. No response was seen in
one patient with marked oscillopsia interfering with
reading.

Three of six patients had improvements in visual
systems. One had a mild reduction in a defect of the
fower temporak-guadrant field in the right eve, and
another had disappearance of left-upper-guadrant
hemianopia. One patient regained the ability to read
large printed matter; no quentitative values were ob-

tained because the patient refused to underzo visual
acuity testing.

Mild spasticity, present in all patients in both
groups, improved in two patients in the oxygen group.
This mild imporovement lasted for four months in one
patient and for 12 months in the other.

Foilow-up in the Placebo Groug

One patient (with chronic stable disease and a D88
score of 3} of the 20 in the placebo group had a sponta-
neous improvemernt three days after completion of the
treatrnent course. I consisted of improved equilibriuvm
and almost normal gait endurance, still present one
vear jater. Eleven patients, including the one who im-
proved during the treatment had various degrees of
deterioration during the one vear of follow -up. Among
them, seven patients had mild deterioration, and four
became wheelchair-bound, with two totally dependent
on human assistance. All had chronic progressive dis-
ease with a DSS score of 6. The deterioration, which
occurred between six and nine months after the treat-
ment course, consisted chiefly of aggravation of pre
existing deficits, with no new signs discernible,

Follow-up in the Oxygen Group

Two of the five patients who did not respond during
the treatment period had deterioration within one
vear, One of them {who had chronic progressive dis-
ease and a DSS score of 6) had increased spasticity and
deterioration of gait six months after completion of the
treatment. The other {who had chronic progressive
disease and & DSS score of 3) was forced t» use a cane
because of deteriorated equilibrium five months after
the trestment. The other three patients who did not
respond were clinically unchanged during the entire
veur of follow-up {two had chronic stable disease anda
D88 score of 6, and one had chronic progressive dig-
ense and a DSS score of 6). Of the 12 patients who
improved during the treatment, seven regressed to pre-
treatment levels without further deterioration (five
had chionic progressive disease and a DSS score of 6,
one had chronic stable disease and 1 DSS score of 5,
and one had chronic stable disease and a DSS score of
3). In five patients the Improvement lasted throughout
the vear of follow-up (two with chronic stable disease
and a DSS score of 6 and three with chronic progres -
sive disease and a DSS score of 3} To summarize the



184 THE NEW ENGLAND JOURNAL OF MEDICINE

above observations, deterioration at one year of follow-
up was noticed in two (12 per cent) of the patients in
the oxygen group, neither of whom had an initial re
sponse during the treatment, and in eleven {35 per
cent) of the patients in the placebo group, one of whom
had a positive initiad response during the freatment
{P<0.0008).

MNone of the patients who were dropped from the
study, all in the oxygen group, had any response after
five treatments. All five bad chronic progressive dis-
sase, with DSS scores of 6 (2 patients) or 3 {one pa-
tient). At one year of follow-up tweo patients (both with
a DS score of 6) were unchanged; ong patient (DSS
score of 3) had deterforation six months afier the in-
complete trial,

Table 5 shows changes from the initial DSS seore
that were observed at the end of treatment and over 12
months of follow-up. The differences between the oxy-
gen and placebo groups, though most pronounced at
the end of treatment, were still significant one year
tater.

Side Effects

Minor and transient ear discomfort was encoun-
tered in seven patients {four given oxygen and three
placebo). It occurred during the compression cycle
and was easily managed or prevented by using a very
slow compression rate — 50 cm per minute or less if
necessary. None of the patients had direct damage o
the tympanic membrane,

Transient reversal of the refractive error from hyper-
opia {present in seven patients in each group) 1o my-
opia was observed in six oxveen-treated patients and
no placebo-treated patients. This phenomenon pre-
ceded clinical improvement by one to two days in five
patierts. The reversal occurred on average on the 12th
day of treatment {range, 8 to 16}, }t was transient in all
cases, with reversion 1o the prefreatment state in an
average of § weeks {range, 3 to 16); in threo patients,
the reversal preceded clinical regression by a few days,
Myvopic and emmetropic patients in both groups had
no changes in refractive status. No changes were ob-
served in the reting and optic disks during the freat-
ment period.

A major impact on periodontal disease was noticed
in one patient in the oxygen group. After four treat-
ments the gingival tissue became firm and pink, with
total cessation of bleeding. The improvement lasted for
two months before there was a reversion to pretreat-
mernt status.

No other side effects or adverse reactions were ob-
served during the treatment and follow-up periods,

Jan. 27, 1983

DISCUSSION

This study indicates an apparent beneficial effect of
hyperharic -oxygen treatment on multiple sclerosis,
supporting the rasaits of uncontrolled studies pub-
lished elsewhere'™” and making a placebo response
unltkely, Although the improvement was mild and
fransient in most of our patients, it appears that the
patients with milder forms of multiple sclerosis and 2
shorter duration of disease derived a more proncunced
and Jonger-lasting benefit afler 3 course of hyperbaric -
oxygen treatnient. This difference in response was
probably due to the extent of damage 10 the central
nervous system, which in advanced cases had accumu-
fated over time, leaving only a small (if any} reversible
component amenable 1o therapy. The results also sue-
gest a possible slowing of the progression of the disease
in patients who initially rcsponﬁcé 1o this type of treat-
ment. Qur findings are in general agreement with
othenreports,” ™ especially with reference to fangabalsty
mobility, equilibratory  coordination, and  urinary
bladder control, as well as short duration of the im-
provement after completion of a treatment course.

The mechanism of the apparent effect of hyperbaric-
oxygen treatment on multiple sclerosis is unclear. All
patients treated in this study were in the chronic pro-
gressive or siable catﬁg{)ries with newrologic deficits of
more than two vears' duration, making ihe probability
of spontaneous improvement n{:gligsb}e This could
account for the Jow number of positive responses in the
placebo~treated group. The central role of focal edema
in the breakdown of myeim has beera postulated by
Feigin and Budzilovich” and by Baver.'® These workers
suggest the emplovment of measures directed toward
either prevamion or reduction of the extent of focal
edema in acme episodes of multiple sclerogis. Pnneas
and Connell'” have demonstrated slowly progressing
myelin breakdown at the edees of old multiple scleross
plaques, occurring by a unigque mechanism of mylein
uptake by microghial cells in the form of pinocyiosis
vermicularis, The continuing slow demvelination in
old plagues, also called "edge activity,” was pro-
eressing with very few or no lymphooytes in the peri-
vascular area. As noted by Poser,” this finding sug-
gests a different mechanism of myelin breakdown in
ghronic lesions, since acute lesions are usually charac-
terized by edematous and inflammatory changes.
There are ne reports indicating the presence of focal
edema in the plagues of chronic multiple sclerosis,
making it unlikely that hyperbaric oxygen has an anis-
edematous action in chronic cases.

The dominant anatomic feature of multiple sclerosis
is the refation of plagues to the venous component of

Table 5. Changes from Initial D88 Scores Observed at the End of Treatent and during 12 Months of Follow -up (Means £8.D.

GRORI AT ENEHT ATT BT
TREATMENT
Osygen {n = 173 1001 B0 - 1.00:1 00 (1 7] 133
Placebe (n o« 30} 000000 +0560.22 104,32
B value A <003 <QO05

ATH MERITHS AT 5 M A RIS
~0655] 00 -.59%1 06 -85+ 06 -850 06
05139 +(.2540 7% H 350 81 33500 81
<0 <ELFN <0.008 <0006
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the vascular system. The plaques, at least in the early
stages, are almost always perivenular, extending as
slender sleeves of demyelination.” There is a pro-
nounced physiologic difference between the partial
pressure of oxveen in the arteries and veins: the value
15 95 mm He in the arterial imb and 34 mm Hg in the
venous Hmb of the capillary loop. Thews™ differenti-
ates primary arterial hypoxia from venous hypoxia.
The latter, characterized by a normal partial arterial
oxvgen pressure but a reduced partial venous oxygen
pressure, may be caused by a decreased perfusion rate
secondary to stasis in injured tissue. It is known that
olizodendrocytes are particularly sensitive to hypoxia,
If, indeed, the plaques of multiple sclerosis represent
areas of persistent focal hypoxia, it can be hypoth-
esized that the administration of hyperbaric oxygen
may tempotarily relieve it, leading to improved con-
ductivity of the preserved and; still-functioning
axons. This could explain the short-lasting positive
effect of hyvperbaric-oxygen treatment in some patients
with advanced multiple sclerosis. The delay in clinical
response once treatment was started {average, 12
freatments} also suggests that some kind of "repair”
{remyelination?) occurred, which could account for
the long-lasting and pronounced improvement in pa-
tients with relatively mild neurologic deficits.

The immunosuppressive effect of hyperbaric-oxy-
gen treatment is of particular interest. Experimental
work in animals has demonstrated suppression of
macrophages and reduction of the total number of
circulating leukocvies and lymphocytes.”™ Hang-
brough et al.” found a marginally increased level of
endogenous steroids In mice exposed to hyperbaric
oxygen. Whether a similar effect occurs in human be-
tngs remains to be determined.

The problem of central-nervous- ystem foxicity was
of particular concem. Holbach et al.”” have studied the
oxygen tolerance and oxygenation state of the injured
humaen brain, They found that cerebral ghucose metab-
olism reflecting adequate cerebral oxygenation was
optimal at a pressure not exceeding 2 ATA and im-
paired at a pressure of 2.5 ATA. Increased permeabil-
ity of cerebral vessels and perivascular edematous
zones have been observed in animals exg@sed to hyper-
baric oxygen at a pressure of 2.3 ATA.® * For this rea-
son a working pressure of 2 ATA was selected in our
study.

Delivery of oxygen by a face mask does not result in
administration of 100 per cent oxygen, Values as low
as 60 per eent have been reporied.” & Since normal
alr is used to compress the chamber, even a minute
leak in the sealing area around the face may cause
contamination of pure oxygen with ambient air. This
explains the scatiered values for partial pressure of
arterial oxygen in our patients. The problem is Himited
1o walk-in chambers “"only, since in monoplace chany
bers the entire body is bathed by pure oxvpen, render-
ing a face mask unnecessary and eliminating any con-
tamination of administered oxygen.

For this reason caution is indicated whenever one is
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comparing results obtained with a monoplace and a
multib-place chamber, since the difference in actual
partial pressare of arterial oxygen may be substantial
at the same pressure when used In both types of chame
bers. The partial pressure of 1433 mm Hg is the calcw
lated theoretical maximum obtainable at a pressure
of 2 ATA when breathing pure oxygen (1520 mm
Hg -~ 47 mm Hg water vapor — 40 mm Hg partial
pressure of carbon dioxide). In practice, however, the
actual partial pressure of arterial oxveen will always
be somewhat lower than the calculated one, because of
prevention of complete equilibrium by the alveolar
blood barrier; shunting via bronchial, thebesian, and
pleural vessels: physiclogic shunting in the lungs; and
the occurrence of some atelectasis. The partial pres-
sure of arterial oxygen in our oxygen-ireated patients
ranged from 850 mm He (59.3 per cent of the caloulat-
ed maximum, equivalent to a pressure of 111 ATA) o
1140 mm Hgz (79.9 per cent of the calculated maxi-
mum, equivalent to a pressure of 1.59 ATA), with a
meati of 998 mm Hg (69.9 per cent of the calculated
maximum, egquivalent to a pressure of 1.39 ATA)
Monitoring of partial pressure of arferial oxygen
should be an integral part of any hyperbaric -oxygen
therapy. The method currently used necessitates arte-
rial puncture — a procedure not devoid of risks and
complications. The recently introduced noninvasive
method of transcutaneous measurement of partial
pressure of arterial oxygen in hyperbaric-oxygen
chambers is promising, offering ease of application,
continuous and accurate monitoring, and freedom
from adverse reactions.

Transient myopia is known 1 ocour during hyper-
baric-oxyeen treatment. it is conceivable that this sign
alone could suggest to a "blinded” observer what type
of gas was being administered in a placebo-conrolied
study, In our study no information was available
about whether a similar phenomenon could oceur in
patients exposed fo compressed air. It occurred oaly in
oxyeen-freated hyperopic patients and was signaled
by blurred distance vision or a sudden ability to read
without glasses. Serial funduscopic examinations did
not reveal any changes, There are two possible mecha
nisms involved in transient myopia: increased e of
the ciliary muscle causing spasim of accommodation,
or metabolic changes affecting the hydration of the
lens or possibly the comea. The timing was conspicy
ous, since transient myopia preceded newrclogic fm-
provement by a few days and disappeared concurrently
with a regression to prefreatment neurdlogic status.
Ultrasonographic measurements of the transverse di-
ameter of the lens performed serially during hvper-
baric-oxygen treatment may offer some insight into
this phenomenon.

CONCLUSIONS

Because of the small sample and the short follow-up
period in our study, the results must be viewed with
caution and regarded as preliminary. They also await
confirmation by other, independent research centers,
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Although our results indicate that further consider-
ation should be given (0 hyperbaric oxyeen as a treat-
ment for muitiple sclerosis, this therapeutic regimen
cannat vet be penerally recommended for these pa-
tients. More specific information iz needed, especially
in regard to hyperbaric-oxygen treatment for acute
exacerbations and early active cases of multip le sclero-
sis and the use of hyperbaric oxygen as an intermitient
freatment in patients who have responded to the inttial
freatment course, A long-term follow-up study is also
necessary to determine whether hyperbarsic oxygen
can moderate the progression of the disease.

We gre indebted to Drs. L R, Brown and Clark T, Randt for
invaluable help and advice and to Ora Ezrachi and Henry Rusinek
for statistical anadysis.
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