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4 Claims. (C. 128-351) 

This invention relates in general to certain new and 
useful improvements in surgical appliances and, more par 
ticularly, to a tracheotomy tube. 
Under certain pathological conditions, such as cancer 

of the larynx, for instance, surgical removal of an exten 
sive amount of tissue in the upper portions of the trachea 
becomes necessary. As a result of such surgical pro 
cedures, the passage between the trachea and the oto 
laryngeal cavity are seriously impaired or completely 
blocked and the patient cannot breath unless a new aux 
iliary air-passage through the trachea is artificially cre 
ated. To provide such auxiliary air-passage, it has be 
come routine surgical practice to cut an opening through 
the throat of the patient's neck above the bronchi and 
install a metal breathing tube, which is commonly re 
ferred to as a tracheotomy tube. However, tracheotomy 
tubes which have heretofore been available have been 
found to be rather unsatisfactory in many instances, since 
it has come to be recognized that the maintenance of a 
clear air-way employing conventional tracheotomy tubes 
is often impossible. This is forcefully illustrated at the 
autopsy of patients who die after a tracheotomy and 
are found to have complete air-way obstruction due to 
mucopurulent exudate in the bronchi. 
In the normal trachea, such secretions are raised from 

the periphery of the lungs by coughing and by ciliary 
action. Unless one or both of these mechanisms are 
operative, endotracheal aspiration may be insufficient to 
maintain a free air-way. With the conventional trache 
otomy tube, effective cough is nullified by the presence 
of a tracheal fistula. It has also been observed that 
the ciliary mechanism becomes impaired in the early 
hours after the performance of a tracheotomy. An acute 
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With the above and other objects in view, my invention 

resides in the novel features of form, construction, ar 
rangement, and combination of parts presently described 
and pointed out in the claims. 
In the accompanying drawings: 
FIG. 1 is a side elevational view of a tracheotomy tube 

constructed in accordance with and embodying the pres 
ent invention; 
FIG. 2 is a longitudinal sectional view taken along line 

2-2 of FIG. 1; 
FIG. 3 is an end elevational view of the tracheotomy 

tube; 
FIG. 4 is a transverse sectional view taken along lin 

4-4 of FIG. 1; and - 
FIG. 5 is a diagrammatic sketch showing the trache 

lotomy in place in a patient. 
Referring now in more detail and by reference char 

acters to the drawings, which illustrate a preferred em 
bodiment of the present invention, A designates a trache 
otomy tube comprising an elongated tubular duct 1 
formed of inert polyvinylacetate plasticized to a degree 
of resiliency such that the duct 1 may be readily inserted 
into and withdrawn from the trachea. The duct. 1 is of 
substantially circular cross-sectional shape and is integrally 
provided, upon its outer surface, with a plurality of uni 
formly spaced annular beads 2 and, adjacent its interior 
end, that is to say the end which is inserted into the 
trachea, the duct 1 is diametrally reduced in the provision 
of a very short concentric constriction 3, which is, in turn, 
integrally joined to a relatively large diameter, flexible, 
annular flange 4. 
At its other or exterior end, the tubular duct 1 is inte 

grally provided with a diametrally enlarged concentric 
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tracheobronchitis develops promptly and frequently ex 
tends to the most peripheral bronchial branches. The 
cilia are destroyed and the mucosa may be completely 
denuded in the area of inflammation. One of the very 
substantial factors in creating this condition is the pres 
ence of an inlying metallic foreign body which extends 
through the tracheal wall and is bent so as to curve down 
wardly therein. 

It is, therefore, the primary object of the present inven 
tion to provide a non-metallic tracheotomy tube which 
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apertures 10, 11, respectively. 

cylindrical cup 5 which is joined to the tubular duct 1 by 
means of a flat annular wall 6, the latter being diametrally 
larger than the outside diametral size of the cup, thereby 
providing an external annular flange 7. Formed inte 
grally upon the outer periphery of the flange 7, in dia 
metrally opposed relationship, are two flexible ears. 8, 9, 
which are disposed in outwardly spaced parallel relation 
to, and are substantially shorter than, the cup size, said 
ears 8, 9 being centrally provided with radially extending 

Provided for snug-fitting removable disposition over the 
cup 5 is a cylindrical cap 12 having a flat front wall 13 
provided with four radial web members 18, 19, 20, 21, 

will not produce irritation or inflammation of the tracheal . . 
wall and is sufficiently resilient so that it is entirely com 
fortable for the patient when in operative position. 

It is another object of the present invention to provide 
a tracheotomy tube which is provided with a unique valve 
structure enabling the patient to cough and thereby expel 
bronchial secretions in a substantially normal manner. 

It is a further object of the present invention to provide 
a tracheotomy tube which is provided with a simple, but 
nevertheless, highly efficient and convenient external hold 
ing means which can be easily and quickly adjusted in 
accordance with the conformation and size of the patient's 
neck. 

It is an additional object of the present invention to 
provide a tracheotomy tube which does not destroy cilia 
or materially interfere in any other way with ciliary action. 

It is also an object of the present invention to provide 
a tracheotomy tube of the type stated having an external 
valve-containing cap which can be readily removed for 
cleaning and can be very inexpensively replaced whenever 
necessary. 
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which meet in the center of the cap 12 and integrally sup 
port a small circular disk 22 having an inwardly presented 
button 23 integrally connected thereto by a constricted 
neck-portion 24. The cap 12 is, furthermore, interiorly 
reinforced or stiffened structually by four short axial 
beads 25, 26, 27, 28, which are respectively aligned with 
the webs 18, 19, 20, 21, all as best seen in FIG. 4 

Snap-fitted upon the neck-like portion 24 and held re 
tentively by the button 23 is a thin circular valve-dia 
phragm 29 having an external diametral size greater than 
the common diameter of the apertures 14, 15, 16, 17, and 
smaller than the diametral distance between the beads 25 
27, and 26-28. As will be seen by reference to FIGS. 
2 and 4, the valve-diaphragm 29 will normally fit around 
its periphery in seated position against the interior face 
of the cap-wall 13, but will be peripherally free with re 
spect to the beads 25, 26, 27, 28, thereby forming a one 
way valve, sometimes referred to as an "inhalation valve,' 
which will allow air to be drawn through the tracheotomy 
tube A in the direction indicated by the arrows in FIG. 2. 
The cap 12 is finally provided, adjacent its peripheral 
margin, with two diametrally opposed radially projecting 
prongs 30, 31, which can be removably engaged within the 
apertures 10, 11, of the ears. 8, 9, as shown in FIGS. 1, 
2, and 3. By simply flexing the ears 8, 9, outwardly, it 
is possible to disengage them from the ears 30, 31, in a 
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very simple, quick, and convenient manner, thereby per 
mitting removal of the cap 12 whenever necessary. 
The diaphragm valve 29 is formed from verythin flex 

ible sheeting and, therefore, has very low inertia. Conse 
quently, the valve-diaphragm 29 will open very readily 
upon inspiration and allow the patient to inhale through 
the tracheal stoma with complete ease. On the other 
hand, the valve-diaphragm valve 29 closes with the force 

4. 
fining a duct, said tube being formed of a synthetic resin 
and being integrally provided at one end with an annular 

of exhalation and the exhaled air is thus made to pass out 
through the larynx. By means of this one-way valve 
structure, a closed base is produced which makes it pos 
sible for the patient to build up sufficient intrathoracic 
pressure to produce an effective cough. Moreover, since 
the downwardly bent interior portion of the conventional 
metal tracheotomy tube has been eliminated, the tracheal 
lumen is left free so that secretions can be readily ex 
pelled by coughing. Consequently, the patient is able to 
raise secretions in a normal manner and the need for endo 
tracheal aspiration is substantially eliminated. 

Provided for snug-fitting lengthwise adjustable external 
disposition upon the tubular duct is a circular collar 32 
integrally provided with a pair of diametrally opposed 
radially projecting ears 33, 34, having apertures 35, 36, 
respectively, through which a suitable cord, tape, or elastic 
lace may be threaded after having been passed around the 
patient's neck. The collar 32 fits snugly, but nevertheless, 
slidably upon the tubular duct i and will abut retentively 
against any one of the annular beads 2. However, since 
the tubular duct is somewhat flexible, it is possible to 
slide the collar 32 inwardly until it rests snugly against 
the outer skin-surface of the patient's neck, substantially 
in the manner shown in FIG. 5. If desired, a suitable 
neck-encircling tie-member of the type above-mentioned 
can be suitably attached to the collar 32 so that the entire 
device will be held firmly and securely in place. Since 
the tie-member is entirely conventional, it is not specifical 
ly shown or described herein. In fact, it is entirely pos 
sible to use the tracheotomy tube A without any sort of 
tie-member, susbtantially in the manner shown in FIG. 5. 

It will, of course, be understood that tracheotomy tubes 
constructed with the present invention may be made in 
various lengths to fit individuals of any size from in 
fancy to adulthood. 

Clinical tests and observations carried on over a sub 
stantial period of time have shown that the tracheotomy 
tube of the present invention does not destroy cilia, per 
mits the patient to produce an effective cough for expell 
ing muscus, and also permits normal speech. It has also 
been observed that, through use of the tracheotomy tube 
of the present invention, the quantity of bronchial secre 
tions during the period of convalescence following a 
tracheotomy, is significantly decreased and this seems to 
be attributable to the decreased need for aspiration and 
the elimination of the metallic foreign body. In vivo 
radiological studies have demonstrated an intact ciliary 
mechanism four weeks after the performance of a tracheo 
tomy. 

It should be understood that changes and modifications 
in the form, construction, arrangement, and combination 
of the several parts of the surgical appliances may be made 
and substituted for those herein shown and described with 
out departing from the nature and principle of my inven 
tion. 

Having thus described my invention, what I claim and 
desire to secure by Letters Patent is: 

1. A tracheotomy tube comprising an anular wall de 
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resilient flange having a sufficient degree of flexure so . 
as to be easily insertible through the artificial passage sur 
gically formed in the patient's neck, said flange being con 
nected endwise to the duct by an annularly reduced resil 
ient constriction which is thinner than the wall-thickness 
of the duct and is thereby readily and easily deformed to 
permit insertion and when so inserted, will spring back so . 
that the flange will be in seated engagement against the 
internal surface of the patient's tracheal wall, said annular 
wall being of sufficient length to extend through and pro 
ject beyond the exterior of the patient's neck, and valve 
means operatively mounted across said projecting end. 

2. A tracheotomy tube according to claim 1 in which 
the tube is fabricated entirely of a polyvinyl acetate and 
the valve means is also fabricated entirely of polyvinyl 

- acetate. 
3. A tracheotomy tube according to claim 1 in which 

the external surface of the annular wall is provided with a 
plurality of spaced annular upstanding ribs and a col 
lar is snugly fitted upon and around the external surface 
of the annular wall for optional disposition between any 
selected pair of successive ribs. - 

4. A tracheotomy tube adapted for insertion into a 
surgically formed opening in a patient's neck comprising: 
a tubular duct formed of a synthetic resin and being inte 
grally provided at one end with a flexible annular flange 
connected to the duct by an annularly reduced resilient. 
constricted portion which is thinner than the wall-thickness 
of the duct and is thereby readily deformed to permit inser 
tion and when so inserted will spring back into seated 
engagement against the internal surface of the patient's 
tracheal wall, said tubular duct being of sufficient length 
to extend through and project beyond the exterior of the 
patient's neck, said duct being integrally provided upon its 
external end with a diametrally enlarged outwardly open 
ing cylindrical cup, a cylindrical cap having internal valve 
means removably mounted on said cup, a plurality of 
apertured flexible ears projecting outwardly from said 
cup, and radially projecting pin-like protuberances integral 
ly formed on said cap for removably engaging the aper 
tures in the ears whereby to hold the cap releasably in 
operative position on the cup. - 
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