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SHORT COMMUNICATION

STUDY OF APPLICATION OF THE
REDUCED BREATHING METHOD
IN A COMBINED TREATMENT OF
BREAST CANCER

Abstract. Tt was established that elimination of hyperventilation and hypocapma m
patients with breast cancer (T1-2N1MO) after the completion of the special
treatment led to increased three-year survival rate, better quality of life, including
released fear of unfavorable outcomes of the treatment, improved working ability,
and easier social adaptation as well as relief of edema of upper extremities.

Introduction

It 1z known that oxygen partial pressure in
malignant tumors is lower than in unaffected tissue
or in benign tumors [1, 2]. It is also established that
decreased partial pressure of oxygen stimulates cell
proliferation [3]. The majority of researchers link
tumor hypoxia to, first of all, the state of
oxvhemoglobin in red blood cells. During malignant
growth of tumors, hyperventilation 1s developed,
the partial pressure of blood carbon dioxide is
lowered, and there is a shift of the curve of blood
hemoglobin diggociation [4-6]. The degree of
affinity of oxygen to hemoglobin decreases in
accordance with tumor growth [7]. Moreover, the
outer respiration function is disturbed: many
patients with cancer have increased minute
ventilation which results in, on the one hand,
reduced oxygen utilization, and, on the other hand,
the development of hypocapnia. The reduced
difference between the maximum lung ventilation
and the minute ventilation increases the risk of
metastasis [8]. It 1s alvo known that carbon dioxide
improves tissue oxygenation, reduces lipid peroxide
oxidation, and increases tissue tolerance to hypoxia [9].
Elinunation of deep breathing promotes elunination of
hypocapnia [10,11].

It has been previously established that normal breathing
improves uality of life in patients with malignant tumors
and increases the efficiency of special anti-cancer
treatment. To normalize one’s breathing, the voga
methods of treatment have been used and their application
resulted in a positive clinical effect [12, 13]. One of the
preventive methods to reduce the recurrence and
metastasis of breast and lung cancer is autogenic training
which promotes relaxation of skeletal muscles and
breathing normalization [ 14]. Physical exercige is an
important factor in normalizing carbon dioxide
concentration in lung alveoli in animals with
experimentally induced tumors, and in patients with
cancer. It can modulate oxygenation of tumors and the
parameters of metabolism and cellular immunity [15-17].

The goal of our study was to investigate the influence of
reduced breathing on elimination of hypocapnia and
hyperventilation in patients with breast cancer and the
mfluence of breath correction on the efficiency of special
treatment.

Subjects and methods

We clinically observed and analyzed 120 breast cancer
patients (T1-2N1MO0) who were treated in the Department of
Chinical Oncology (Zaporozhie, Ukraine) from 1996 to
1998. Seventeen patients were aged under 35, 85 patients
were aged 36 to 55, and 18 patients were over 56 years old.
The patients were surgically treated: Peity’s radical
mastectonty — 72 patients (60%); Madden’s radical
mastectomy — 20 (16.7%), radical resection of mamimal
gland with the removal of lymph knodes and the fatty tissue
in the surrounding areas (shoulders, armpits, and shoulder
blades) — 25 patients (20.8%a), sectoral resection of the
manmumal gland — 3 patients (2.5%0). The surgical treatment
was complemented by standard radiation therapy, adjuvant
polychemotherapy (from 3 to 6 sessions, usually CMF), and
tamoxifen therapy. Fifteen patients (7.8%) had the course of
neoadjuvant polychemotherapy (CMF) or hormone therapy.
The control group was formed by 53 patients who were only
subject to the special treatment, and the main group was
formed by 67 patients who, after the completion of the
special treatment, received training in the elimination of deep
breathing [18-20]. The patients of the main group underwent
3 to 8 sessions of reduced breathing, 20 to 30 min each,
daily. The carbon dioxide content in alveoli was measured
with a capnometer AUH-2 betore and atter the completion of
the special treatment, as well ag after 1, 2 and 3 years of
observation. The comparison of quantitative results was
made with the use of the Fisher-Student law.

Results and Discussion

The percentage of carbon dioxide (CO2) in the expired air
increased relatively slowly during the elimination of the
deep breathing and was dependent upon the age of the
patients and the presence of additional pathologies. Before
the treatment the amount of CO2 in the expired air in
patients of the control group was 2.7+0.2%, and in patients
of the main group it was 3.1£0.3% (p=>0.05). After the
special anti-cancer treatment of patients of both groups, we
observed a slight reduction in CO2: 2.4+0.2 and 2.5+0.3%
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correspondently (p=0.05). After one vear, the patients who
practiced reduced breathing had a higher CO2 content in
the expired air, up to 4.3+0.5% (p<<0.05); atter two years,
up to 5.1+0.5%; and after three years, up to 5.5+£0.6%
(p<0.05 compared to the initial level). In the control
group, this parameter remained unchanged during the

entire period of observation and was 3.1+ 0.3%.

During the three year period of observation, the partial
CO2 pregsure in patients of the main group aged 50 and
older did not exceed 5%o. Particularly slow CO2 increase in
the expired air was observed in patients who had additional
pathologies, such as hypertension, stenocardia, and diabetes
mellitus. During the spread of the tumor to distant tigsues,
CO2 content decreased from 1.5% to 2%.

The patients of the main group experienced improvements in
their quality of life: disappearance of fear of unfavorable
outcomes of the treatment, improved working ability, and
easier social adaptation. Seven (13.2%o) of the patients in the
control group sutfered from edema in their upper
extremities. The same symptoms were present in 9 (13.4%)
patients of the main group. However, unlike the control
aroup, their edema disappeared with elimination of deep
breathing. As the CO2 concentration in the expired air
increased from to 4.5-5%, we observed an increased
resistance of the organism: reduced inflammatory and
allergic processes in the upper respiratory airways, reduced
blood pressure, less frequent chest pain, and improved
working ability and physical endurance. The results of the
gpecial treatment were considerably improved. Thus, the
three-year survival rate after surgeries was 95.5% in patients
of the main group, and 75.5% in the control group (p<<0.05).

Results and Discussion

1. The application of the special treatment methods in cancer
patients, such as surgeries, radiation therapy and
chemotherapy, does not significantly influence CO2 content
in the expired air.

2. Additional application of the method of elimination of
deep breathing significantly increased CO2 content in the
expired air during the whole period of observation (3 vears).
The achieved effect depended on additional health problems
and the patients’ age.

3. The elimination of hyperventilation and hypocapnia in

patients with breast cancer led to an increase in the three-year

survival rate and a better quality of life of patients.
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