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Introduction
One of the most severe complications after surgical treatment of 

larynx malignant neoplasms is a full loss of sonorous speech and a 
violation of the respiratory system. The especially critical problem 
arises with the voice communication of working-age patients of 
between 40 and 60 years of age, impeding and restricting their social, 
labor and professional opportunities. The aiming of scientists to solve 
the problem of improving the life of cancer patients in a comprehensive 
manner, which largely depends on how successfully the speech 
recovery process was, is absolutely justified. According to opinion of 
many authors the key method of the speech restoration after laryngeal 
complete dissection is logopedic-esophageal speech forming.1–4 
Tomsk Cancer Research Institute has been employing software 
tools in the process of the voice rehabilitation of oncologic patients 
after surgical service of laryngeal and laryngopharyngeal cancer for 
already fifteen years. The methods based on the biofeedback are used 
on each stage. Principle of the method of biofeedback consists in 
visualization of current physiological values, determined by a clinical 
protocol on a monitor screen or any other output devices for a patient. 
A protocol expresses as a set of conditions, specifying biofeedback 
procedure carrying-out. All biofeedback protocols are divided into 
two large groups:

1)	 “Neurofeedback”-which presents a movement, qualified in 
English-language literatures, in terms of which modification 
of different parameters of electroencephalogram (EEG) of the 
brain (amplitude, intensity, EEG basic rhythm coherence – which 
expresses via definition of “neurotherapy”);

2)	 “Biofeedback”-which expresses a way in terms of which 
indicators of the vegetative activation, such as skin conductivity, 
cardiogram, heart rate, breathing, electromyogram, temperature, 
photoplethysmogram, base frequency and others undergo changes.

In the current work we will examine biofeedback (BFB) in 
the frame of it’s the second exceptional method type. Means of 
reinforcement also act an important part in BFB-based processes and 
methods. There are three types of reinforcement:

A.	 Positive reinforcement-video record watching, playing of 
luscious music and other positive forms, drawing forth positive 
emotions, are used as a reinforcement;

B.	 Negative reinforcement-forms, drawing forth any negative 

reactions, such as image deformations, unpleasant music when 
wrong performance of the task, are used for this kind of the 
reinforcement.

C.	 Mixed reinforcement-using of both positive and negative 
reinforcements depending on the train task completion/failure.

Each of reinforcement methods has the right to be used and has 
its own positive features basing on opinions of different authors. 
Nevertheless presently there is no decisive answer which method is 
the most effective. Methods converting information obtained into 
static visual patterns are often used presently in Russia in software 
and hardware-software systems with biofeedback in the process of 
rehabilitation. Basing on the results of the methods used rehabilitation 
averaged term is about 4-5 weeks and the results are not always 
positive. In some way it is associated with the use of static visual 
patterns only. During visual signaling the sound cuts response time 
by 5-10% as it is shown in researches on audio-visual perception.5 
This result presents sound ability to influence visual perception. 
Consequently the use of the audio-visual push acting as a positive 
reinforcement instead of static visual patterns allows improving 
of training quality that is speeding up the process of habituation to 
rehabilitation actions. In future it could correct existing method in 
such a way that a rehabilitation term would be reduced or training 
results would be better within the same term limits. As there are 
some patients for whom 4-5 weeks are not enough for a complete 
rehabilitation, method changes provided may take place. It is also 
should be mentioned that the use of the audio-visual pushes can help to 
reduce patients’ psychoemotional tension in the rehabilitation process 
if it is a correct choice of audio component. Patient’s psychoemotional 
state is one of the most important elements of rehabilitation as it is a 
psychosis in its different manifestations which is contraindication to 
BFB-based methods. In the way of audio components of audio-visual 
pushes it is recommended to use sound close to classical music. First 
of all it is connected with the results of the research that such kind of 
music makes positive impact on people of 30 years and older.6 Overall 
condition of test persons increased, particularly level of activity and 
emotional state were up with anxious feeling being down. As noted 
by logopedists working with patients on the rehabilitation period, 
feeling of foreboding often appears after partial or complete surgical 
removal of larynx (Laryngectomy) which gets in the way of trainings. 
Reduction of anxious feeling of the patients could positively influence 
the process of rehabilitation and trainings based on biofeedback.
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For checking of hypothesis for a positive impact of audio-visual 
positive reinforcement in BFB-based methods instead of static patterns 
the following experiment was performed. Software system making it 
possible to determine announcer’s base frequency in real-time mode 
was used for the current experiment. 10 healthy announcers, men 
and women of 23-30 years old were involved into the experiment. 
In the first part of the experiment it was required from announcers to 
increase upper range limit of the voice when software system working 
mode with the use of static patterns during a week as a reinforcement. 
After a month the same announcers were involved into a week training 
process where audio-visual elements were used as reinforcement 
(Tables 1) (Table 2). Growth of upper range limit of the announcer’s 

voice as a result of the experiment is rated in percentage terms. The 
following results were obtained:

a)	 6 of 10 announcers showed the best results when using audio-
visual reinforcement.

b)	 3 of 10 announcers showed the best results when using static 
reinforcement but one of three participants had a respiratory 
disease before the second week of the experiment which could 
influence the results for the announcer.

c)	 1 of 10 announcers showed the same results during the first and the 
second weeks of the experiment. 

Table 1 Results of the first experimental week on influence of the reinforcement in BFB-based methods

Patient The results of training, Hz (Median)

Identifier Sex 1 2 3 4 5 6 7 Progress, 1-7 days,
increase in %

Abr. female 163 165 167 166 168 168 169 3,68

Dub. male 120 124 125 125 124 126 126 5,00

Kor. male 113 117 116 118 118 120 121 7,08

Kha. male 134 139 139 142 141 144 145 8,21

Kum. female 167 167 168 169 170 170 171 2,40

Vol. female 171 172 172 173 174 174 174 1,75

Opl. female 165 168 170 172 171 172 171 3,64

Ben. male 121 121 122 122 124 125 125 3,31

Smi. male 123 123 124 126 124 127 128 4,07

Kor1. male 140 141 142 144 145 147 146 4,29

Table 2 Results of the second experimental week on influence of the reinforcement in BFB-based methods

Patient The results of training, Hz (Median)

Identifier Sex 1 2 3 4 5 6 7 Progress, 1-7 days,
increase in %

Abr. female 164 166 167 167 169 171 171 4,27

Dub. male 120 123 124 124 126 125 127 5,83

Kor. male 114 114 116 115 119 121 120 5,26

Kha. male 133 135 136 136 139 142 146 9,77

Kum. female 168 167 169 170 173 172 174 3,57

Vol. female 172 172 174 173 175 175 177 2,91

Opl. female 167 169 170 173 174 171 174 4,19

Ben. male 124 124 125 125 127 126 127 2,42

Smi. male 124 124 125 126 126 127 129 4,03

Kor1. male 140 140 143 143 142 143 145 3,57

Conclusion
In general this experiment revealed relevance of the use of audio-

visual positive reinforcement instead of a static one. Experiment 
results can be applied for patients with larynx surgical removal 
whereas the experiment was carried out on healthy announcers as 
vegetative processes of healthy people and patients do not change.
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