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(54) METHOD FOR ACCELERATING THE RECOVERY OF DEEP DIVERS AND A DEVICE FOR

CARRYING OUT SAID METHOD

(57)  The invention relates to medicine and physio-
therapy, in particular, to the method for recovery of deep
divers. The method involves arranging a pneumomas-
sage device in a decompression chamber and placing a
diver on the pneumatic cuff of said pneumomassage de-
vice. The device for accelerating the recovery of deep
divers comprises a decompression chamber provided
with a pneumomassage device. The pneumomassage
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process makes it possible to redistribute the blood circu-
lation of the organism, in particular to substantially in-
crease the cutaneous blood circulation, thereby making
it possible to enhance nitrogen release through the cu-
taneous pores and to reduce pressure on the pulmonary
system. The inventive method makes it possible to re-
duce the time of recovering people working in extreme
conditions.
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Description

[0001] The invention relates to medicine and may be
used for accelerated recovery of deep divers after per-
forming underwater work, in particular, for carrying out
active degassing of the body.

[0002] After performing underwater work at high pres-
sure blood and other body fluids and tissues are saturat-
ed with inert gases, substantially nitrogen. Due to inad-
equate decompression when transiting from high-pres-
sure environment to lower-pressure environment in
blood and body tissues there occur free gas bubbles dis-
turbing blood micro- and macrocirculation in conse-
quence of which decompression sickness or caisson dis-
ease develops. Therisk of this disease increases at long-
lasting stay under high pressure which most commonly
takes place when working at great depths. Under such
conditions there occurs full saturation of all body tissues
and fluids with gases. Thus, at long-lasting work of a diver
his blood and tissues contain a large amount of gas, first
of all nitrogen. On returning to normal atmospheric pres-
sure nitrogen dissolved in blood expands forming gas
bubbles which cause pain and disturb blood circulation
in small blood vessels including brain blood vessels.
Pain, paralyses and some other evidences can be elim-
inated, however, with diver reentering the environment
ofincreased atmospheric pressure with gradual decreas-
ing this pressure which results in resorption of the formed
gas bubbles.

[0003] According to Patent SU 1 839 983 it is known
"Method of treatment of decompression sickness" in
which extracorporal vein-venous hemoperfusion is per-
formed through desaturation container with blood sub-
stitute at normal atmospheric pressure of gaseous envi-
ronment. The disadvantage of the method disclosed in
Patent SU 1,839,983 is the complexity of carrying it out
and the usage of complex equipment.

[0004] As the closest analog regarding the claimed
method, there taken the known from Patent RU 2 251
512 "Method of decompression" which consists in that
after bringing a diver up to the surface he is placed into
a special caisson (decompression) chamber where with-
in several hours the pressure is gradually decreased,
from the pressure at which the diver worked underwater
to ambient atmospheric pressure. In the process along
with the step-by-step decompression, recompression
(the repetitive increase of pressure) is used [1]. There-
with, nitrogen dissolved in blood is eliminated. The dis-
advantage of the method disclosed in Patent RU 2 251
512 is a long time of staying in the chamber since it is
necessary to remove all nitrogen not only from the blood
channels, but also from body tissues.

[0005] An object of the invention is to provide method
and device which will promote accelerating the process
of diver recovery, improving the reliability of inert gas
removal from the body, and preventing the development
of caisson disease after leaving the pressure chamber.
[0006] According to the presentinvention the object is
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achieved by the method for accelerating the recovery of
deep divers which is carried out as follows: after bringing
adiver up to the surface he is placed in a decompression
chamber provided with a pneumomassage device com-
prising a multisection pneumatic cuff with elastic pressu-
rized sections separated from each other. The diver is
lied down on the pneumatic cuff arranged on a couch, in
which in accordance with certain program the pressure
of compressed air is changed in consequence of which
the elastic pressurized sections of the pneumatic cuff
press on the respective areas of the diver's body and
massage them thereby accelerating the circulation of
body fluids and the removal of gas from the body tissues.
Changing (decreasing) pressure in the decompression
chamber can be performed constantly or stepwise, there-
with the step-by-step decrease of pressure followed by
massage which is performed at constant pressure during
intervals between the changes of pressure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Fig. 1 is a comparative sketch of blood flow redistri-
bution in human body in the state of rest and mus-
cular load.

Fig. 2 is a scheme of accelerated recovery of deep
divers.

REFERENCE NUMERALS
[0008]

1 - a decompression chamber;

2 - body state observation sensors;

3 - measuring-recording instrumentation;

4 - apneumatic cuff with elastic pressurized sections;
5 - a functional couch (chair);

6 - a pneumomassage device control block;

7 - an electro-driven pneumatic valve;

8 - a compressor;

9 - pneumo-communications;

10 - electro-communications;

11 - a synchronization unit for the pneumomassage
device and a pressure control system in pressure
chamber.

[0009] Performing pneumomassage is similar to pas-
sive exercises, i.e. the diver is motionless. During pneu-
momassage the blood flow redistribution in body takes
place, the cutaneous blood circulation is improved, that,
in turn, essentially enhances gas release through the cu-
taneous pores. As Fig. 1 shows, the cutaneous blood
circulation at rest accounts for 3-6 per cent, the muscles
blood circulation accounts for 15-20 per cent (at the left
of Fig. 1). On exertion the cutaneous and muscles blood
circulation increase to 80-85 per cent in total (at the right
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of Fig. 1), and cerebral blood circulation decreases from
13-15 to 3-4 per cent, and this gives the possibility to
withdraw a substantial part of gas release load from the
lungs.

[0010] The method of the present invention has sub-
stantial advantages: it makes possible to activate the re-
lease of nitrogen dissolved in blood and tissues and to
reduce the period of the diver’s rehabilitation.

[0011] The method is carried out by means of the de-
vice comprising: a decompression chamber 1 equipped
with diver's state observation sensors 2; a couch (or
chair) 5 and arranged on it a multisection pneumatic cuff
4 with elastic pressurized sections into which via pneu-
mo-communications 9 compressed air is supplied in ac-
cordance with certain program. The air is supplied via
pneumo-communications 9 by means of a compressor
8 and an electro-driven pneumatic valve 7 the work of
which is controlled by a control block 6 via electro-com-
munications 10. In the process measuring-recording in-
strumentation 3 monitors the diver’s state. The device
includes a synchronization unit 11 for the pneumomas-
sage device and a pressure control system in pressure
chamber.

[0012] Themethodis carried out as follows: after bring-
ing the diver up to the surface he is placed in the decom-
pression chamber 1, lied down on the multisection pneu-
matic cuff 4 arranged on the couch 5. Then the diver’s
functional state is determined and the pneumomassage
device control block 6 is programmed. The diver’'s body
state is monitored by means of the sensors 2 and, if nec-
essary, the pneumomassage program in the control
block 6 is corrected by means of the measuring-recording
instrumentation 3. The synchronization unit 11 makes it
possible to supply air into the pneumatic cuff 4 only after
achieving the necessary pressure in the chamber 1.
[0013] The realization of the present method makes it
possible to increase the efficiency of inert gases removal
from diver’s body fluids and tissues, thereby preventing
even the possibility of caisson disease development after
completing the decompression. In addition, under re-
duced pressure conditions the body detoxication takes
place due to removal of toxic volatile metabolic products.

Sources of information:
[0014]

. KporooGparierne ' December 26,2003
2 (translated from English)

M, «MemuumHay. 1976 CTp. 463.

3. Patent SU 1 839 983.
4. Utility Model Patent of Ukraine No. 26028

Claims

1. A method for accelerating the recovery of deep
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divers comprising placing a diverin adecompression
chamber, wherein during the diver stay in the de-
compression chamber he is given the programmed
massage by means of a multisection pneumatic cuff,
meanwhile the pressure in the decompression
chamber is gradually reduced.

The method according to claim 1, wherein the pres-
sure in the decompression chamber is reduced step-
wise, and massage is performed at constant pres-
sure during intervals between the changes of pres-
sure.

A device for accelerating the recovery of deep divers
comprising a decompression chamber, wherein the
decompression chamber is equipped with a pneu-
momassage device.

The device according to claim 3, wherein the device
further comprises the multisection pneumatic cuff
with elastic pressurized sections separated from
each other, a programmed control block, an electro-
driven pneumatic valve and a compressor.
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