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ENDOTRACHEAL TUBE WITH POSITIVE CHECK
VALVE AIR SEAL

BACKGROUND OF THE INVENTION

The present invention relates to the problem of
providing free ventilation of a patient’s lungs during
operations and prolonged treatments and more particu-
larly to the use of an endotracheal tube in cases where
there is breathing trouble or paralysis of the cranium or
thorax during operations.

There are two different procedures which can be
used for inserting an endotracheal tube for ventilation
of the patient’s lungs. The first, tracheotomy, requires
that an incision be made in the base of the throat and
extending into the inner cartlage wall of the trachea to
allow insertion of the tracheostomy tube there through.
The second, endotracheal intubation, requires only the
insertion of the tube through the upper air way, (mouth
or nose, larynx and trachea) by use of a laryngoscope
and does not require an incision.

In either of the above two procedures the insertion
could be temporary or remain permanently as long as
air or gases entering and leaving the lungs are required
to bypass the upper air ways.

In the two procedures outlined above, it may be
necessary to form a seal between the endotracheal tube
and the inside of the tracheal wall so as to obtain two
results; first, the isolation of the respiratory organs
from the feeding tract to avoid the aspiration of secre-
tions, regurgitations, etc., and second, to achieve artifi-
cial respiration, either by intermittent positive pressure
or alternative positive-negative pressure on the lungs.

To obtain this seal, endotracheal tubes are univer-
sally used with an inflatable valve placed at their lower
end. These valves usually have additional tubes which
communicate with a high pressure source which is used
to inflate these valves until they contact the inner walls

-iof the trachea.

These valves have been used previously, but suffer
from certain disadvantages which can have very serious
consequences for the patient. The major problem in the
use of this type of valve is that the inflation of the valve
to a high pressure will produce pressure necrosis of the
trachea. This is due to the fact that when the valve is in-
flated, it has to be inflated equal to or greater than the
maximum tracheal gas pressure that the lungs are capa-
ble of generating. It has also been found that when this
pressure is high enough to hold the endotracheal tube
and valve in place and prevent leakage, that there is in-
terruption of blood circulation in the trachea tissue and
lesions are produced in the walls of the trachea.

It has been proposed that these valves be deflated
periodically to momentarily permit circulation of blood
through the tissues surrounding the valve. If these
decompressions are to be carried out during an opera-
tion, a highly skilled person is required to perform the
deflation because, if the deflation is excessive, the tube
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is apt to be moved out of position and produce difficul- -

ties in the patient’s breathing and loss of the seal.

SUMMARY OF THE PRESENT INVENTION

To eliminate these disadvantages of the tracheal
tubes discussed above, the present invention incor-
porates the use of a valve on the end of an endotracheal
tube which is not inflatable by an auxiliary high pres-
sure source. This eliminates the high pressure valve on
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the end of the endotracheal tube, which in the prior art
was inflated to produce a seal. Since it is the effects of
the high pressure which caused damage to the trachea
wall, it therefore, can be seen that a valve which is hot
inflated to such a high level will be successful in reduc-
ing damage to the trachea wall.

The valve in the present invention incorporates a lip
forming part of a flexible skirt-like valve member which
is mounted-around the end of the trachea tube. This
hollow flexible valve member is provided with ports to
allow gas to commiunicate from the lungs to the inside
of the flexible body.

it is therefore the primary object of this invention to
provide a trachea valve which operates to seal the lungs
but does not produce a high pressure in the trachea and
therefore damage the tissue.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of the device showing the valve
placed on the end of the endotracheal tube.

FIG. 2 is a plan view showing the valve and en-
dotracheal tube in section.

FIG. 3 is a plane view showing the valve and en-
dotracheal tube inserted in the trachea.

FIG. 4 is a plan view showing the valve and en-
dotracheal tube in section in the inflated position in-
serted in the trachea.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, wherein . like
reference characters designate like or correspondmg
parts throughout the several views, there is shown in
FIG. 1 an endotracheal valve member 11 attached
between an endotracheal tube 12 and an extension
tube 13. The tube 12 can be constructed from plastic or
common surgical tubing and is used to connect to valve
11 to a medical treating device which supplies gases to
a patient’s lungs. The tube 13 which is attached to the
lower portion of the valve member 11 is used to ex-
haust the supply of gas from the tube 12 to an area near
the lungs.

Referring now to FIG. 2, it can be seen that the valve
member 11 is provided with a lower and upper connec-
tion 14 and 15 respectively. These connections 14 and
15 are in the form of female couplings of a size which
seal with and connect to the exterior surfaces of the ex-
tension tube 13 and the endotracheal tube 12 respec-
tively. Although the valve member 11.is shown with
these connections, it is anticipated that the tubes 12
and 13 could be integrally formed with the valve
member either by molding the assembly in-one piece by
heat or adhesively sealing the various parts together.

The valve member 11 is constructed from flexible
material, such as plastic or rubber, and has a central
hollow passage way 16 providing fluid communication
between the tubes 12 and 13. It can be seen that this
passage way 16 as well as the center of the tubular
members 12 and 15 are unobstructed by an additional
tube which is needed in the devices disclosed in the
prior art to inflate the seal member. .

Concentrically attached to the exterior of the central
hollow passage way is an inflatable member 17. This in-
flatable member 17 also has an annular lip or seal
member 18 which is attached thereto and extends in a
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direction toward the lower joint 14. This lip 18 is
mounted so that it is resiliently urged in an outward
radial direction. This lip performs a sealing function
which will later be described. Ports 20 are formed in
the member 17 to provide fluid communication
between the gas pressure below the lower end of the
valve and the interior of the inflatable member 17.

The operation of this device can be seen by examin-
ing FIGS. 3 and 4. In FIG. 3 the device is shown as in-
serted into the trachea just above the lungs of a patient
with the valve in an unactuated position. To utilize this
device, first the tube 12 with the valve 11 attached
thereon is inserted into the trachea as shown in FIG. 3.
Note that the outer surface of the flexible lip 18 lies in
loose contact with the inner wall of the trachea. Next,
gas under positive pressure is applied to the tubular
member 12 and is transmitted through the central hol-
low passage way 16, through the extension 13 and into
the lungs of the patient. As the gas is supplied to the
end of the endotracheal tube 12 and hence the lungs,
air flows through the ports 20 and into the inflatable
member 17 causing the member 17 to swell and con-
tact the tracheal wall as shown in FIG. 4. It can also be
seen that the lip 18 is held against the tracheal wall and
provides a check valve type sealing function as long as
positive. pressure is kept on the lungs. It can be seen
that when the valve is used in a situation requiring ar-
tificial respiration of the patient, that the valve only ex-
erts a sealing pressure on the lungs when a positive
pressure is exerted on the lungs. In this situation, the
valve is automatically and periodically released as the
lung pressure varies during artificial respiration.

The valve is in effect a check valve which can be
easily released to free the tracheal wall from the dan-
gerous effects of prolonged pressure. It can also be seen
that due to the ports 20, the pressure in the inflatable
member 17 can never exceed the pressure in the lungs
and that extremely high harmful pressures cannot be
created in the inflatable member which would injure
the trachea.

It should be understood, of course, that the foregoing

10

15

20

25

30

35

40

disclosure relates to only the preferred embodiment of

this invention and that numerous modifications or al-
terations may be made therein without departing from
the spirit or scope of the invention as set forth in the ap-
pended claims.

Iclaim:

1. An endotracheal dev1ce for insertion into the
trachea or other passage to ventilate the lungs during
operations and prolonged treatments, comprising: a tu-
bular base means for transmxttmg fluids to place a posi-
tive pressure on the lungs by inserting one end of said
tubular base into the trachea, )

a flexible annular lip surrounding said base means
adjacent said one end and having a free edge ex-
tending toward said one end, said lip being mova-
ble from a first position to a second radially ex-
panded position and 'in said first position being
radially retracted away from the trachea, said lip in
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said second position being radially expanded to
provide sealing between the outer surface of said
lip and the interior walls of said trachea whereby
fluid pressure from the hings acts only on the iriner
surface of said lip thereby preventing the flow. of
compressible fluid along said trachea from said

one end to said other end
and means for moving said [ip from said first position

to said second position when a positive pressure is
placed on the lungs, said means including a hollow
inflatable member connected to said lip along the
edge thereof opposite said free edge and surround-
ing said tubular base means at a location axially
adjacent said lip and having axially facing ports in
communication with the lungs, said member being
inflated and radially expanded by the flow of fluid

under positive pressure from the lungs. '

2. An endotracheal tube comprising: an elongated,
flexible, hollow tube having a first end, a second end
adapted to be inserted into a trachea and valve means
associated with the exterior of said tube near said
second end for releasable sealing engagement with the
trachea, said valve means including an annular flexible
flap-valve lip surrounding said tube in spaced-apart
relationship thereto and having an inner surface ad-
Jjacent said lip being radially movable toward and away
from said tube whereby the outer surface is engageable
with the trachea and whereby in this position the inner
surface is exposed only to the pressure existing in the
trachea between said lip and the lungs, said valve
means further including means for urging said lip radi-
ally outwardly upon the -application of gas pressure
through said tube, said means comprising a flexible an-
nular body surrounding an imperforate longitudinal
portion of said tube, said body having a first end sealed
to the exterior of said tube, said lip extending from said
body toward said second end of said tube, said body
being provided with ports to receive gas pressure from
the space between said inner surface of said lip and said
tube.

3. An endotracheal tube comprising: an elongated,
flexible, hollow tube having a first end and a second
end adapted to be inserted into a trachea; and a flexi-
ble, skirt-like valve structure surrounding and spaced"
from said tube at a location near said second end such
that said second end of said tube -extends axially
beyond said valve structure, said valve structure having
a first end sealed to said tube and a free end defining a
flexible lip which is radially spaced from said tube
whereby the interior of said valve structure is open
through said free end, said lip extending axially of said
tube toward said second end of said tube and being
radially movable toward and away from said tube, said
valve structure further including means connecting said
tube to said valve structure at a location intermediate
said lip and said first end of said valve structure and
defining parts for passage of gas pressure. into and out '
of said valve structure. :
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