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TRACHEAL TUBE SEAL 

BACKGROUND OF THE INVENTION 

The present invention relates to the ?eld of surgical ap 
pliances and more particularly, to improvements in tracheal 
tube assemblies. 
Tracheal tubes are utilized for administration of general 

anesthesia and in situations wherein the normal respiratory 
functions have been impaired. It is quite common in the latter 
event for the use of a surgical procedure termed tracheosto 
my; that is, for an incision to be made in the throat and a 
tracheal tube assembly inserted through the opening and into 
the trachea. This procedure allows communication between 
the trachea, or windpipe, and the ambient air so that the im 
paired areas of the nose or throat are bypassed in the respira 
tory function. 

It is a fairly common practice to provide an in?atable cuff 
on the distal end of tracheal tube devices. The cuff is designed 
to be in?ated by means of a tube connected to a pumping 
device outside the patient's body in order to effect an air seal 
between the tracheal .tube'and the trachea. There have been 
numerous instances in which the pressure in the cuff exerted 
over a large area of the trachea has been found to be a causa~ 
tive agent in the production of tracheal injury. Furthermore, it 
is difficult. to manufacture in?atable cuffs from materials 
which are most particularly suited for use within the human 
body such as silicone rubber. 

SUMMARY OF THE INVENTION 

The primary object of the present invention therefore is to 
provide an improved tracheal tube structure which will be free 
from the aforementioned, and other, disadvantages of prior 
devices of this type. 
More particularly, it is an object of the present invention to 

provide a tracheal tube device which eliminates insofar as 
possible the danger of production of tracheal injury. 

It is still a further object of the present invention to provide 
a structure which is easily and inexpensively manufactured. 

In accordance with these and other objects, there is pro 
vided by the present invention a novel system for replacing the 
in?atable cuff formerly used on such devices. According to 
the preferred embodiments of the invention, a plurality of thin 
circular discs of resilient material are mounted substantially at 
right angles to the distal end of the tube. The discs are made 
extremely thin so that they are easily bent while the tube is 
being inserted, but due to their resiliency expand to fill the 
area between the tube and the wall of the trachea thereby 
forming an air seal in this area. These discs are preferably of 
silicone rubber material and act as occluders to air passing 
between the tube and the trachea but because of their very 
thin construction, exert substantially no pressure against the 
tracheal wall. The discs can be simply molded onto the device 
or molded separately and affixed to the device by means of 
suitable adhesives which are readily available. Accordingly, 
the construction of the device is extremely simple when com 
pared to the construction of cuffed tracheal devices which 
have been used heretofore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and attendant advantages of the invention will 
become obvious to those skilled in the art by reading the fol 
lowing detailed description in connection with the accom 
panying drawings wherein: 

FIG. 1 is a view in perspective of a preferred embodiment of 
the invention; ' 

FIG. 2 is a partial cross-section showing the operation of the 
device in the trachea of the patient. - 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to the drawings wherein like reference 
characters designate like or corresponding parts throughout 
the ?gures thereof, there is shown in FIG. 1 a tracheostomy 
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tube comprising'a limiting ?ange 11 mounted substantially 
perpendicularly to a curved tubular portion 12 extending from 
the ?ange to the distal end 13 of the device. The ?ange is 
preferably molded with a pair of slots '14 and 16 for at 
tachment to the throat of the patient by means of straps, for 
example. The. proximal end of the device may be equipped 
with a suitable collar and male connecting part 17 for at 
tachment by means of a hose to external equipment if desired. 
Thus far, the tube as described is conventional in the art and 
other variations may be employed without departing from the 
scope or spirit of the invention. 

In any case, according to the invention, the distal portion of 
the tube is provided with a series of thin, solid, resilient disc 
like ?anges 18, 19, 21 preferably attached to the tubular por 
tion 12 in spaced parallel relationship perpendicular to the 
axis of the tubular portion. In a preferred embodiment, these 
disc-like ?anges were made of silicone, rubber and were made 
0.5 mm. in thickness. The spacing between adjacent ?anges 
was 5mm. and the distance between the most distal ?ange 21 
and the distal termination of the tubular portion 13 was 3 cm. 
Each of the discs was circular and 22 mm. in diameter. 

Preferably, the devices are made in a series of sizes designed 
to accommodate the physical size of the trachea of the patient 
into whom the device is to be inserted. For average adult 
males, it has been found that the diameter of the trachea 
averages approximately 20 mm. in diameter and for females, 
the diameter varies between about 16 and [9 mm. The ?ange 
diameter should be slightly larger than the tracheal diameter 
to insure occlusion. 
The number of discs on the tube may vary. In some in 

stances, one disc is sufficient. However, it is preferred that two 
or three discs be supplied to insure a good seal. The thickness 
of the disc, of course, may also be varied somewhat depending 
upon the ?exibility of the material used to form the disc. The 
disc, of course, must have sufficient rigidity. The disc should 
not be so stiff as to cause tissue trauma, either during insertion 
or while in place in the trachea. While the discs have been 
described as circular, it should be realized that slightly ellipti 
cal shapes and other shapes can also be used. Also, while it is 
preferred that thediscs be mounted at right angles to the axis 
of the ‘tubular portion, some variation in angle is possible 
without negating the function of the device. 

Referring now to FIG. 2, the device is shown in place in the 
trachea 22 of a patient. The embodiment shown in this figure 
includes three discs, each bearing circumferentially around 
the tracheal wall. The ?ange I3 bears against the skin on the 
surface of the throat and the tubular portion 12 extends into 
the trachea. A hose 23 is shown attached to the male portion 
17 of the proximal end of the device. 
While the invention has been specifically described with 

reference to tracheostomy tubes, it is to be understood that it 
can be applied equally well to endotracheal devices which are 
designed for insertion through the mouth or nose. The device 
is easily manufactured by either molding the discs integral 
with the tubular portion or molding the discs separately and 
securing them in place on the tubular portion by means of a 
suitable adhesive. The device exhibits a minimum of tissue 
trauma and is effective in operation. 

Obviously, other modifications and variations of the inven 
tion will become obvious to those skilled in the art. Ac~ 
cordingly, the invention may be practiced otherwise than as 
speci?cally described. 
That which is claimed is: 
1. In a tracheal tube comprising a proximal end of the 

device and an elongated tubular portion extending from said 
proximal end to the distal end of the device, said tubular por 
tion being designed for insertion into the trachea, the im 
provement which comprises: 

at least one, thin, solid, resilient disc-like ?ange around the 
periphery of said tubular portion, said ?ange having a 
diameter slightly larger than the normal diameter of the 
tracheal lumen so that when the tubular portion is in 
serted into a trachea the ?ange will be deformed to con 



3,659,611 
3 

cave shape to fonn a substantially airtight seal with the 
tracheal lumen, said ?ange having sufficient rigidity to 
regain its disc-like con?guration after‘ being bent out of 
shape. . I ,. 

2_. The improvement as de?ned in claim 1 wherein said 
?ange is silicone rubber. 

3. The improvement as de?ned in claim 1 wherein said 
?ange is circular. 
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4. The improvement as de?ned in claim 1 wherein a plurali 

ty of said ?anges are mounted in spaced parallel relationship 
perpendicular to the axis of said tubular portion near its distal 
end. 

5. The improvement as de?ned in claim 4 wherein said 
?anges are silicone rubber. 
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