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ABSTRACT

An endotracheal catheter especially useful for the ap
plication of mechanical respiration or the administra
tion of anesthetic gases to newborn infants. A pliable
hollow outer tube is formed with a main body portion
of constant diameter having a reduced diameter rela
tively short end section at one end. When inserted into
the trachea, the shoulder at juncture of the main body

and end section of the outer tube is seated at the

upper end of the trachea. A second tube, of a diame
ter approximately equal to that of the reduced diame

ter end section of the first tube is passed through the
side wall of the main body of the first tube at a loca

tion spaced longitudinally of the first tube from the
shoulder. The second tube exends through the main
body portion of the first tube and terminates at an
open end located within the main body closely adja

Beattie et al., Resuscitation of the Asphyxiated New

cent the shoulder so that a space of only relatively

22, 1953.

open ends of the two tubes. One-way check valves em

born Infant, in Jour. Amer. Med. Assoc. 152:21 -

Mann, Method and Machine for Resuscitation of the
Newborn, in Jour. Amer. Med. Assoc. 1524: 1333 1335. 1953.

small volume exists within the first tube between the

ploying a light easily actuated valve member may be
mounted at the opposite ends of the respective tubes.
4 Claims, 2 Drawing Figures
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ENDOTRACHEAL CATHETER

BACKGROUND OF THE INVENTION
The application of mechanical respiration or the ad
ministration of anaesthetic gases presents special prob

2

which seats immediately upon the sensing of reversed
flow in this tube. By this arrangement, the inner or gas
supply tube is kept filled with gas at all times, while the
interior of the outer tube is free to accept the flow of
5 exhaled gases. The dead space of this system is repre
sented only by that relatively small volume, mainly the
interior of the end section of the outer tube, which ex
ists between the end of the outer tube and the adjacent
end of the inner tube.
10 Other objects and features of the invention will be
come apparent by reference to the following specifica
tion and to the drawings.

lems in newborn infants, particularly those which are
premature or are of very low corporal weight. A term
described as "dead space" is a determining factor in
these cases and what this term refers to is the space be
tween the actual lungs and supply of fresh air, or oxy
gen. The physiological "dead space' is, of course, the
entire tract comprising the nasal or mouth cavity, the
IN THE DRAWINGS
trachea and the bronchial tubes. With the mouth
15
FIG.
1
is
a
cross
sectional view of an endrotracheal
closed, the "dead space' of a premature infant weigh
ing two kilograms is approximately 3.5 cubic centime catheter embodying the present invention; and
ters. When it is considered that the total respiratory
FIG. 2 is a cross sectional view showing the catheter
volume of a child of this weight is between 15 and 20 of FIG. 1 inserted into the trachea of a patient.
Referring to the drawings, a catheter embodying the
cubic centimeters and that each normal breath would
renew 8-12 cubic centimeters of air in the lungs, then 20 present invention includes a main or outer tube desig
it is an important consideration not to increase the nated generally 10 which is preferably formed from a
physiological "dead space' while attempting to admin pliable, nontoxic or chemically inert material such as
istrate gases to the infant. Until now, it has been ex polyethlene or polyvinyl chloride. Main tube 10 in
tremely difficult and in some cases, impossible, to apply cludes a main body portion 12 of constant diameter
mechanical respiration to a premature infant undergo 25 and wall thickness which is formed at its operative or
ing chest surgery. The "dead space' of the tubes and distal end (right-hand end as viewed in FIG. 1) with a
valves or facemask has been considerably higher than relatively short reduced diameter end section 14 which
eight cubic centimeters and, if added to the physiolog merges with main body portion 12 at shoulder 16. The
ical "dead space” of the infant, it is apparent that the 30 open end of end section 14 is beveled as at 18 to facili
infant would be inhaling very much the same gases that tate the insertion of end section 14 into the trachea,
he had just exhaled which in short time would lead to shoulder 16 providing a seat engagable with the upper
suffocation. The most used method in these cases is to
end of the trachea, see FIG. 2, to indicate that end sec
perform a tracheotomy-an incision in the trachea-- tion 14 is inserted into the trachea, thus avoiding inad
through which a small tube is passed directly to the tra 35 vertent gas discharge into the esophagus.
chea, thereby bypassing the physiological "dead space"
For some application of the catheter, a schematically
of the patient in the upper trachea, larynx, pharynx, illustrated one-way check valve 20 is mounted in the
mouth or nasal cavity. The placement of a "tracheot end of main tube 10 remote from end section 14 to per
omy tube' does help to reduce the "dead space' but, mit the flow of gas only outwardly from this remote end
even so, the cumbersome method used to pass fresh air 40 of the tube. Where such a one-way check valve is em
through that tube and to retrieve the "spent air' ployed, it is essential that the valve have an extremely
through the same orifice has necessitated the use of low actuating pressure, particularly where the catheter
connectors and valves, the "dead space' of which bor is to be used on a newborn infant. One form of valve
ders on the limits of a full-term infant and usually ex suitable for this purpose is schematically illustrated at
ceeds the limits of a premature infant.
20 as having a centrally located inlet passage 22 at one
The present invention is directed to the provision of 45 end and two or more outlet passages 24 which are off
an endotracheal catheter system having a "dead space' set from inlet passage 22. A lightweight disc 26 is
which is less than the physiological "dead space' of loosely received within a chamber 28 commonly com
most premature or full-term infants and which is com municating with both inlet passage 22 and outlet pas
patible with present methods of mechanical respiration 50 sages 24. When the pressure within main tube 10 ex
and administration of anaesthetic gases to infants.
ceeds that in outlet passages 24, the disc shifts to the
left
as viewed in FIG. 1 and gaseous flow occurs around
SUMMARY OF THE INVENTION
the edges of the disc from inlet passage 22 into outlet
In essence, the present invention contemplates the passages 24. When the pressure in outlet passages 24
employment of two telescoped tubes, the outermost of 55 exceeds that within inlet passage 22, the disc shifts to
which is formed with a shoulder from which projects a the right as viewed in FIG. 1 to overlie and seal the left
relatively short reduced diameter end section. The end hand end of inlet passage 22. By using a very light
of the inner of the two tubes terminates within the
weight and loosely fitting disc 26, seating or unseating
outer tube closely adjacent the aforementioned shoul of disc 26 can be accomplished by an extremely small
der. In the administration, for example, of an anaes 60 differential pressure.
thetic gas, the gas is fed through the inner tube and dis
A second tube 30 has a leading end portion 30a of an
charged from the end section of the outer tube which external diameter less than the internal diameter of
is inserted into the trachea of the patient, Exhalation by main body portion 12 and the leading end portion 30a
the patient passes into the end section of the outer tube of the tube 30 is passed through the side wall of main
and is conducted through the space between the outer 65 body 12 at a location 32 longitudinally spaced from
and inner tubes to the discharge end of the outer tube. shoulder 16 by a fairly substantial distance. This longi
Flow of exhaled gases into the inner or supply tube is tudinal spacing is selected to provide maximum conve
prevented by a one-way check valve in this latter tube nience in inserting the catheter. The second tube 30
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3
has a trailing end portion 30b received on the external
end of the leading end portion 30a, and the outer walls
of the trailing end portion 30b and the main tube 10 are
hermetically sealed to each other at the approximate
s: location where tube 30 passes through the wall of tube
10. Preferably, the trailing end portion 30b of tube 30

is bonded to tube 10 as at 34 for at least a short dis

4

sidered exemplary rather than limiting, and the true
scope of the invention is that defined in the following
claims.
claim:

1. An endotracheal catheter comprising a first pliable
hollow tube having a main body portion of a first diam
eter extending the major portion of the length of said
tube, an integral relatively short reduced diameter end
portion on said first tube extending coaxially from one
10 end of said main body to one end of said first tube and
defining an annular seating shoulder at the juncture of
said main body and end portion, a second hollow tube
having one end located externally of said first tube, said
second tube projecting through the side wall of said
15 first tube into the interior of said main body portion at
a location spaced longitudinally of said main body por
tion from said shoulder and extending longitudinally
through the interior of said main body portion to termi
nate at an open end located within said body portion
20 closely adjacent said shoulder, the external diameter of
that portion of said second tube within said main body
portion being less than the internal diameter of said
main body portion to establish an annular flow passage
through said main body portion externally of said sec
25

tance along the exterior of tube 10 to minimize strain
on the seal. The trailing end portion 30b of tube 30
which is disposed at the exterior of main body 12 is of
a larger diameter than the leading end portion 30a of
tube 30 inside main body 10 to minimize resistance to
the flow of gases.
Tube 30 extends freely through main body portion 12
and terminates at an open end 36 located within main
body 12 closely adjacent shoulder 16.
Tube 30 is employed as the source or inlet of gases
to be supplied to the tube and, in most applications, is
fitted with a one-way check valve 38 at its external or
inlet end. Check valve 38 is of construction similar to
that of check valve 20, except that valve 38 is oriented
to permit flow into but not out of, tube 30.
In use, the catheter is inserted into the patient's tra
chea as shown in FIG. 2, and a source S of gas which
is to be inhaled is connected to the external end of tube
tube.
30. In some applications, the gas to be inhaled is sup ond2. An
endotracheal catheter as defined in claim 1 fur
plied under pressure, while in other cases the inhala ther comprising
a first one-way check valve means at
tions of the patient are relied upon to aspirate gas the end of said main
body portion remote from said end
through tube 30. The gas to be inhaled is supplied from portion accommodating
flow out of said main
source. S (FIG. 2), passes through tube 30, is dis 30 body portion through saidfluid
remote
and second one
charged at discharge end 36 and then passes through way check valve means at the endend,
of said second tube
end section 14 of main tube 10 into the trachea. When
said one end thereof accommodating flow into
the patient exhales, the exhaled gas passes into end sec opposite
end of said second tube.
tion 18 and thence through main body portion 12 of the3.last-mentioned
The
invention
defined
in claim 2 wherein said one
main tube 10 to be discharged through one-way check 35 way check valves each comprise
a housing having an
valve 20 or in those cases where no valve 20 is en
internal
chamber
with
a
first
passage
at one end and a
ployed, directly to atmosphere. In some applications it
second
passage
offset
from
said
first
passage
at its other
may be desirable to employ a light spring in check valve
20 biasing this valve to its closed position to assure that end, and a thin lightweight valve disc floating in said
chamber adapted to seat upon and overlie the first pas
the path of least resistance to flow from tube 30 is 40 sage
upon flow of fluid from the second passage toward
toward opening 18. Exhaled gas does not pass into end the first
passage.
36 of tube 30 to any substantial extent, because the
4. An endotracheal catheter comprising hollow first
pressure of the exhaled gas promptly seats or closes
check valve 38. Thus, at the commencement of a sub and second tubes, said second tube having a first por
sequent inhalation, the only exhaled gas which is re 45 tion extending longitudinally within said first tube, said
turned to the patient is that relatively small volume of first tube having a main body portion with an internal
gas indicated by dots in FIG. 2 which occupies the in diameter greater than the external diameter of said sec
terior of end section 14 and that relatively small por ond tube, a radially inwardly extending shoulder at one
tion of main portion 12 which is between end 36 of end of said main body portion of said first tube, a rela
tube 30 and the end section 14. This volume is rela 50 tively short end section integrally joined by said shoul
tively small as compared to the physiological dead der to the main body portion of said first tube and pro
jecting coaxially therefrom to terminate at a beveled
space of the patient.
outer end, said second tube terminating at one end in
While one embodiment of the invention has been de
scribed in detail, it will be apparent to those skilled in a discharge opening located within said main body por
the art that the disclosed embodiment may be modi 55 tion closely adjacentsk saidk shoulder.
is
k
is
fied. Therefore, the foregoing description is to be con
60
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