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ABSTRACT 
 
The authors conducted the preliminary clinical investigation on 16 multiple sclerosis (Sclerosis multiplex) patients of median disease duration 9.33 years 
and symptoms evaluated on Kurtzke’s scale. The patients underwent between 25 and 30 hyperbaric oxygen exposures at a pressure of 2 ata in intervals 
spread over a few days. The patients were qualified and classified to the treatment symptomatologically according to Fisher but the obtained results were 
evaluated according to the standardised Disability Status Scale by Kurtzke. During the investigations the authors carried out additional quantitative 
immunoglobulin and complement activity determination, lymphocyte T and B determinations as well as the usually applied clinical and laboratory 
investigations. Evident clinical improvement was observed in 14 patients, but in the case of one patient a deterioration was observed after 15 hyperbaric 
expositions (resulting in the hyperbaric oxygen treatment being stopped), whilst in another case no curative effect could be observed. By utilising the 50% 
haemolysis method, within the examined immunological parameters the authors observed an increase of complement fractions and its activity, white 
lymphocytes T and B examined qualitatively did not maintain the characteristic shift. The authors are still discussing the obtained results. 
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INTRODUCTION 

Multiple sclerosis (MS) incidence among 

European populations within our climate zone reaches 60 

cases per 100.000 +), and according to Pugliese and 

Missio (1977) the condition affects mainly young males. 
Nonetheless, based on the epidemiological studies by 

Troilles and others (1971) it is possible to assume that 

more cases are observed in the central and western 

European countries along the coast of the Atlantic. Its 

etiology is not known, however recent findings point to 

viral etiology (possibly the measles virus or a different 

paramyxo, the so-called Carp factor or other viral factors, 

including some RNA viruses which implicate an impact on 

the complementary provirus to DNA virus).  

The virus may reside in an organism over a long 

period of time in a hidden state under the control of 

reverse transcriptase (Pugliese and Mission – 1977). Of 

course, other factors also play a role in the etiology of the 

disease, including genetic, infectious and toxic agents, and 

others still unrecognised (Gozzano – 1970). 

MS is characterised by its chronic character with 

remissions occurring independently or as an effect of 
various treatment methods, yet in truth, currently it is 

only possible to apply symptomatic treatment (Bauer – 

1978, Rose et al. – 1968). Ultimately, the condition leads 

to physical disability upon the lapse of several years or 
decades. At present, there is no existent causal therapy or 

effective treatment methods. In recent years numerous 

works have been conducted in relation to the application 

of hyperbaric oxygenation in treating MS.  

Positive results were reported (Kurtzke – 1965, 

Neubauer – 1978, 1985, James – 1982, 1983, Fisher et al. 

– 1983, Davis – 1984, Formai et al. – 1980), while at the 

same time it was emphasised that the described outcomes 

were not entirely convincing, and taking into account the 

difficulty in the adjustment of this method, it is not 

accepted by the majority of researchers (Brown – 1980, 

Perrins – 1984, Barnes et al. – 1985). Critical works on 

such studies (Bauer – 1978, Rose et al. – 1968) raise 

accusations concerned, among other things, with the 

insufficient number of cases in controlled placebo groups 

(Fisher et al. – 1983, Perrins – 1984), and frequently also 

the absence of a control group.   

Despite these reservations, following the 

assumption that the course of MS involves, for instance, 
the occurrence of demyelinisation, with the 

immunological system certainly playing an important 

role, as well as based on previous experimental and 

clinical studies indicating the immunosuppressive effects 

of hyperbaric oxygenation (Zannini and Ulewicz – 1986), 

it was decided to use our material to examine the effect of 

hyperbaric oxygenation on the course of MS.   

An additional element which encouraged the 
authors to carry out the research that was first 

commenced as early as 1986 at the Institute of Maritime 

and Tropical Medicine in Gdynia consisted in obtainment 

of medical justification for the application of hyperbaric 

oxygenation in such cases, determining its effect in the 

periods of aggravation and assessing the curative value of 

this condition. In the years 1986-1988, altogether 69 

patients with diagnosed MS at various stages of the 

disease were treated at the Clinic of Occupational and 

Tropical Diseases of the Institute of Maritime and 

Tropical Medicine of Gdynia. From this group 16 patients 

were selected for preliminary clinical evaluation. 

MATERIAL AND METHOD 

 

The object of the study and observation were 16 

MS patients aged between 18-60 years (average age of 

34.86). The patients with diagnosed MS were qualified for 

hyperbaric oxygenation treatment by the district 

neurologist, whereas the evaluation, documentation and 

periodic specialist examinations were conducted by  

a neurologist from the Hyperbaric Medicine Department 

of the Institute of Maritime and Tropical Medicine. 

The patients were subject to general medical 

examinations, as well as laryngological and laboratory 

tests in order to exclude any contraindications for 

treatment implementation. It should be noted that MS 
patients with significant impairment to the 

musculoskeletal system (contractures, significant muscle 

atrophies or patients who, due to these reasons were 

long-term bedridden) were not qualified for treatment. 

Clinical documentation was carried out according to  

a model from the Mayo Clinic (USA), whereas evaluation 

of the results was carried out according to Kurtzke's 

Disability Status Scale (Kurtzke – 1965, 1980). Patients 

subject to hyperbaric oxygenation were not administered 
any medicines with effect on the immunological, 

neurological or muscular system. 

During the conducted research, apart from 

continuous clinical observation and the commonly 

applied additional laboratory tests, additional 

determinations were performed for immunoglobulins 

IgG, IgM, IgA, IgD, complement activity following the 50% 

haemolysis method, and determinations of its C3 and C4 

fractions, determinations of lymphocytes T and B (ARFC, 

TRFC, EAC tests), leukocytosis, as well as lymphocyte 

population percentage. Immunoglobulin determination 

was carried out according to the radial immunodiffusion 

test (PARTIGEN Behring-Werke), the determination of the 

complement and its fractions being defined according to 
the radial immunodiffusion test (MEGA Company), 

complement activity being identified  via the 50% 

haemolysis method modified by Tagliaferro, whereas 

ARFC, TRFC and EAC tests were completed as per 

Pawelski (1983). All of the above determinations were 

performed before treatment commencement as well as 

upon its completion. 

Among the 16 patients qualified for hyperbaric 

oxygenation treatment, 13 were patients with  

a chronically progressing condition with periods of 

remissions and exacerbations, often only of progressive 

character. In 3 patients the condition was of a stationary 

character with symptoms becoming fixed after an acute 
initial phase. All of the subjects were able to move 

independently, whereas in two cases the patients used  

a cane or crutches.  

Initial characterisation of the patients is 

presented in table 1. 
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Tab. 1 

 
Initial characterisation of MS patients subject to hyperbaric oxygenation treatment. 

Number of patients 16 

Men 8 

Women 8 

Average age ӿ 

                         SD± 

34.86 

5.84 

Average time of disease duration ӿ 

                                                        SD± 

9.33 

6.64 

Average Disability Status Scale before ӿ 

                                          and after SD± treatment 

3.4 per 2.1 

1.1 per 1.3 

Chronically progressive disease 13 

Stationary disease 3 

 

 

The treatment of 16 MS patients qualified to 
undergo hyperbaric oxygenation was carried out in  

a hyperbaric chamber, with patients remaining in a lying 

down position, breathing with pure oxygen at the 

pressure of 2 ata O2 through a mask, with exhalation 

performed outside the chamber, with air being 

compressed in the chamber at the same pressure value. 

Hyperbaric exposure lasted 60 minutes. In the 

course of the treatment a physician specialised in 

underwater medicine was present in the hyperbaric 

chamber and two technicians operated the chamber from 

outside. Generally, the treatment consisted of 15-30 

exposures carried out 5 times a week. 

RESULTS 

 

Among the 16 MS patients subject to hyperbaric 

oxygenation, 13 indicated improvement, one showed no 

changes within the nervous system following the 

treatment, whereas one indicated deterioration as  

a result of which the treatment was discontinued after 15 

hyperbaric exposures. Table 2. presents results of 

hyperbaric oxygenation after 25-30 exposures. 

 
 

 
Tab. 2 

 
Hyperbaric oxygenation treatment results in MS patients after 25-30 exposures. 
Syndromes-symptoms acc. to Fisher et al. (1983). Improvement per all cases with the specified symptoms-syndromes. 

Mobility 15/17 

Imbalance 9/10 

Fatigability 10/13 

Intention tremor remission 4/9 

Romberg symptom remission 3/5 

Nystagmus remission 2/3 

Control of urinary bladder sphincters 4/7 

Pyramidal symptoms 4/17 

Sensory system symptoms 3/8 

Symptoms from the organ of vision 0/2 

 

 
 

The above table illustrates that the best 

treatment results were those related to mobility, 
imbalance and fatigability. Absence of improvement was 

noted with regard to vision impairment following optic 

neuritis. Symptoms related to the sensory system and 

pyramidal tracts were resistant to treatment.  

Despite the improvement in mobility, general 

symptoms of damage to pyramidal tracts were difficult to 

resolve. In the majority of patients there was an absence 

of remission in terms of pathological symptoms, such as 

Babiński and Rossolimo symptoms, reduction in 

spasticity and clonus as a result of treatment 

implementation. Similarly, via the Romberg test,  

a relatively small number of patients showed an 

improvement in controlling the sphincters of the urinary 
bladder, remission in intention tremor, while other 

cerebellum symptoms reacted more favourably to the 

treatment, such as ataxia, disdiachokinesia and 

imbalance. 

In the analysis of the above material it needs to 

be said that our patients subjected to hyperbaric 
oxygenation represented a mild or average level of 

severity of their condition, whereas in the reviewed 

material the majority of patients were those with 

moderate or low disability (level 3 or 2 acc. to DSS). 

Following the hyperbaric oxygenation treatment 

implemented by the authors, observable improvement 

was noted in 13 patients, as expressed by mild or minimal 

level of disability. This is illustrated in table 3. 
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Tab. 3  
 
Treatment results for 16 MS cases subjected to hyperbaric oxygenation, evaluated according to the disability status scale prepared by Kurtzke. 

Case no. Results Case no. Results 

1 2-1 9 3-2 

2 4-2 10 3-1 

3 3-2 11 6-6 

4 2-1 12 3-2 

5 3-2 13 3-2 

6 3-2 14 2-1 

7 6-6 15 4-2 

8 4-3 16 2-1 
Note: 
figure to the left indicates the patient's condition before the treatment. 
figure to the right indicates the patient's condition after the treatment. 

 

Currently, upon discharge from the Clinic of the 

Institute of Maritime and Tropical Medicine of Gdynia, our 

patients remain under the continuous specialist 

observation and supervision of the neurological 

department. 

As mentioned before, in all cases three repeated 

immunological tests were carried out. It should be added 

that their interpretation allowed the adoption of standard 

values for immunoglobulins IgG of 639-1349 mg/dl, IgM 
50-250 mg/dl, IgA 70-312 mg/dl, whereas for IgD this 

figure was up to 8 mg/dl while for complement activity, 

values determined via the 50% haemolysis method were  

found to be 20-50 u/ml. The standard values for 

lymphocytes T and B adopted for tests were: for ARFC 16-

33%, TRFC 45-75%, whereas for EAC 23-40%.  

With consideration of the above values, certain 

shifts in the examined immunological indicators were 

noted in MS patients’ subjected to hyperbaric 

oxygenation, these being illustrated in table 4 for the 

determined immunoglobulins and complement and in 

table 5 for lymphocytes T and B. 
 

 
Tab. 4 

 
The behaviour of immunoglobulin values in MS patients subjected to hyperbaric oxygenation. 

Material Number 

of cases 

Immunoglobulins Complement 

IgG 

↑	↓		nc 

IgM 

↑	↓		nc 

IgA 

↑		↓	nc 

IgD 

↑		↓	nc 

C3 

↑		↓	nc 

C4 

↑	↓		nc 

curr.compl. 

50%  haem. 

Blood 

serum - 

cases with 

MS 

16 -    12    - 1   11   - 5    7    - 2   4   6 8   3    1 4   6    2 5   -    7 

Note: Among 16 studied and observed cases 4 presented incomplete results of immunological tests. For this reason, the table presents only 12 cases. 

 
Tab. 5  

The behaviour of lymphocyte T and B values in MS patients treated with hyperbaric oxygenation. 

Material Number of 

cases 

Lymphocytes T Lymphocytes B 

ARFC 

↑		↓			nc 

TRFC 

↑		↓			nc 

↑ EAC 

↓ 

nc 

Peripheral 

blood 

lymphocytes 

16 6    5    1 6    6    - 6 4 2 

Note: Among 16 studied and observed cases 4 presented incomplete results of lymphocyte tests. For this reason, the Table presents only 12 cases. 

 

The above tables indicate that the majority of MS 

patients treated successfully with hyperbaric oxygenation 

showed an observable decrease in immunogloblins IgG 

and IgM, whereas immunoglobulins IgA and IgD did not 

present significant shifts. With regard to complement, an 

increase in C3 fraction was noted. The values of 

lympocytes T ("active" in ARFC tests and "total" in TRFC 

tests) and lymphocytes B (EEC tests), on the other hand, 
showed no characteristic shifts. In 2 MS cases (DS. and 

ChA) with negative treatment result, no changes 

characteristic of hyperbaric oxygenation were observed 

in relation to immunoglobulins and lymphocytes T and B. 

Due to the meagreness of the researched 

material we were unable to obtain full information on the 

behaviour of the values of immunological tests in MS 

patients treated with hyperbaric oxygenation, although 

certain immunosupressive activity of this factor in the 

said cases was noted (immunoglobulins IgG and IgM). It is 

therefore required to continue the research with 

consideration of an extended assortment of 

immunological tests. 

In conclusion, it needs to be emphasised that the 
above work should be treated as preliminary with plans 

to continue the tests over a longer observation period and 

with 2 control groups (including one subject to 

hyperbaric air) and larger groups of subjects. 
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+). In Poland approximately 48000 people are treated for 

MS. 

 
Disability status due to SM 

Acc. to Kurtzke's Disability Status Scale 

 

0 – normal neurological exam. 

1 – minimal signs, e.g. Babiński's symptom 

2 – minimal disability, e.g. slight paresis 

3.- moderate disability, ambulatory patient, e.g. 

monoparesis, moderate ataxia. 

4 – relatively severe impairments, still ambulatory 

patient. 

5 – severe disability, patient does not walk more than a 

few steps. 

6 – patient walks only on crutches 

7 – patient wheels self in wheelchair. 

8 – patient restricted to bed, has effective use of arms. 

9 – helpless bed patient. 

10 – death due to MS. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 
 
 
 
 


