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Tracheostomy tube 

The present invention relates to a tracheostomy tube with a tracheostomy cannula being 

provided at least in areas with a helical reinforcement and with at least one phonation opening 

disposed in the tracheostomy cannula. 

Reinforced tracheostomy tubes have been produced for quite some time. The tracheostomy 

cannula is commonly made of a PVC material being correspondingly soft. The reinforcement 

acts as a support structure for the tracheostomy cannula and protects the tracheostomy tube 

from buckling and bending. 

The tracheostomy tubes have drawbacks in that tracheostomy patients usually cannot speak 

because, due to the tracheostomy, the respiratory air no longer passes through the glottis but via 

the tracheostomy cannula past it. Meanwhile, there are ways of also enabling speech for people 

who have a permanently affixed tracheostomy tube and who still possess speech functionality. 

This requires that a significant portion of the exhaled air be diverted past the tracheostomy 

cannula through the glottis. This is done with a one-way valve that is mounted externally to the 

tracheostomy tube. This valve allows the patient to inhale through the tube, but closes when the 

patient wishes to exhale. The expiratory air thus flows past the tracheostomy cannula over the 

glottis. The spacing between the outer surface of the tracheostomy tube and the inner lumen of 

the trachea, however, is usually very small, so that the patient must exert a relatively high 

amount of pressure to squeeze the exhaled air through the glottis for phonation. Breathing effort 

is therefore increased, which is undesirable. 

Tracheostomy tubes have therefore been developed as an alternative, which have a phonation 

opening on the greater curvature of the tracheostomy cannulae. The phonation opening may 

take the shape of a single large opening interrupting the wall of the tube. Furthermore, several 

small phonation openings may be provided, which also interrupt the wall of the tracheostomy 

tube. Until now, these openings have been known only in relatively rigid tracheostomy tubes. 

These rigid tracheostomy tubes need no reinforcement, because they do not collapse due to 

their high inherent rigidity. Furthermore, helically reinforced highly flexible tracheostomy tubes 

comprising phonation openings are known, in which the reinforcement is interrupted and the 

phonation opening is arranged in this interruption between the two ends of the helical 

reinforcement. The drawback here is that there is no stabilization of the tracheostomy tube 

provided in the area of the phonation opening so that buckling or bending cannot be prevented. 
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Embodiments of the present invention provide a tracheostomy tube which prevents the 

drawbacks of the above-mentioned prior art, and in particular enable stabilization of the 

tracheostomy cannula in all essential areas. 

According to an aspect, there is provided a tracheostomy tube with a tracheostomy cannula 

being provided at least in areas with helical reinforcement and with at least one phonation 

opening disposed in said tracheostomy cannula, characterized in that the pitch of said helical 

reinforcement in the area of the at least one phonation opening is increased such that the at 

least one phonation opening is fitted between two turns of said helical reinforcement. 

Embodiments of the invention disclose that the pitch of the helical reinforcement in the area of 

the at least one phonation opening is increased such that the at least one phonation opening is 

fitted in-between two turns of the helical reinforcement. 

In this manner, the tracheostomy cannula is therefore also supported by reinforcement in the 

area in which the phonation opening is disposed. High stability of the tracheostomy cannula and 

thus of the tracheostomy tube is reached in this manner, any buckling or bending of the 

tracheostomy cannula is prevented. 

It can be provided in an advantageous embodiment, that the helical reinforcement is fully 

embedded into the tracheostomy cannula. The at least one phonation opening is therefore not 

crossed by the reinforcement, so that the free cross-section of the phonation opening is not 

restricted. Since the reinforcement is not exposed, the surfaces of the tracheostomy cannula 

are smooth, so that discharging body fluids or particles at the reinforcement is prevented. 

Cleaning the tracheostomy tube is facilitated. 

A further advantageous embodiment can provide that the helical reinforcement is formed 

throughout. The reinforcement is therefore not interrupted in the area of the phonation opening. 

High stability is thus warranted. 

It may also be provided that the tracheostomy cannula comprises a curve, so that the turns of 

the helical reinforcement are compressed at the inner radius of the curve and are bent open at 

the outer radius of the curve, and that the at least one phonation opening is arranged at the 

outer radius of the curve. By bending up the reinforcement at the outer radius of the curve, room 

for the phonation opening is advantageously created so that unobstructed outflow of the exhaled 

air in the direction of the glottis is enabled. 
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Advantageously, multiple phonation openings can further be provided which are disposed 

between the turns of the helicai reinforcement, if several phonation openings are provided, then 

the distance between the individual turns of the helical reinforcement must be increased only to 

a small degree. Higher stability is achieved. By having several small openings being formed in 

the tracheostomy cannula, the surface is smoother, insertion of the tracheostomy tube into the 

trachea is facilitated. 
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Yet another embodiment may provide that the pitch of the helical reinforcement in the area in 

which the at least one phonation opening is disposed, is about six times the minimum pitch of 

the reinforcement. It has been shown, that this achieves good stability of the tracheostomy tube 

at simultaneously an advantageous size of the phonation openings. 

Yet another embodiment provides that the total free area of all phonation openings be in a range 

from about 30 to 125 mm2. This ensures that sufficient air flows through the phonation opening 

in the direction of the glottis, so that speaking is possible without too much increasing breathing 

work. 

It has been shown that good stability of the tracheostomy tube can be achieved, if the length of 

the area with increased pitch of the helical reinforcement, in which the at least one phonation 

opening is disposed, is approximately 14 to 18% of the total length of the tracheostomy cannula. 

It can also be provided that both ends of fie tracheostomy cannula are without reinforcement. 

The ends of the tracheostomy tube or the tracheostomy cannula, respectively, are thereby 

softer, thus facilitating inserting the tracheostomy tube into the trachea and fitting valves and 

caps. 

It can advantageously also be provided that an inner cannula comprising at least one phonation 

opening being aligned with the at least one phonation opening of the tracheostomy cannula is 

disposed in the tracheostomy cannula. The inner cannula facilitates cleaning of the 

tracheostomy tube and thus extends the time that the tracheostomy tube is in the patient 

it can be provided according to still another embodiment, that a cuff is attached to the end of the 

tracheostomy cannula to be disposed in the trachea. In this manner, the end of the 

tracheostomy cannula is sealed off from the trachea, any reverse flow of body fluids into the 

trachea is prevented and the desired speech function via the phonation openings is ensured. 

The invention is further illustrated in more detail using the drawings. They show in: 

Fig. 1 tracheostomy tube with reinforced tracheostomy cannula provided with phonation 

openings, 

Fig. 2 tracheostomy cannula with phonation openings in a stretched state, 

Fig. 3 magnification of the tracheostomy cannula of Fig. 2 in the area of the phonation 

openings, 
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Fig. 4 tracheostomy cannula in a bent state and 

Fig. 5 magnification of the curve of the tracheostomy cannula of Fig. 4. 

Fig. 1 shows a tracheostomy tube 1 according to the invention. The tracheostomy tube 1 
comprises a tracheostomy cannula 2, in which a reinforcement 3 is embedded. The 
reinforcement 3 is formed in a helical manner. Metal wire can for instance be used as material 
for the reinforcement. There is no reinforcement provided at the tracheostomy cannula's 2 end 4 
to be disposed in the trachea nor at the opposite end 7. 

The tracheostomy cannula 2 comprises a curve 9, which is designed such that the tracheostomy 
tube's 1 end 4 to be disposed in the trachea and the opposite end 7 of the tracheostomy tube 1 
lock with each other in an angle of approximately 80°-100°; preferably a right angle. In the 
tracheostomy cannula 2, phonation openings 10 are formed at the outer radius of the curve 9. 
The phonation openings 10 penetrate the wall of the tracheostomy cannula 2. The reinforcement 
3 of the tracheostomy cannula 2 is here formed such that, in the area where the phonation 
openings 10 are disposed, the spacing between the turns of the reinforcement 3 at least 
corresponds to the diameter of a phonation opening 10. 

A cuff 5 is disposed at the tracheostomy tube's 1 end 4 to be disposed in the trachea. The cuff 5 
is connected by means of a line (not shown) with a bailoon 6. If the tracheostomy tube is in use 
and disposed in the trachea of a patient, then the cuff 5 can be inflated by means of the external 
bailoon 6 and a sealing the end 4 of the tracheostomy tube 1 in the trachea can be achieved. At 
the other end 7 of the tracheostomy tube 1, i.e. at the end which comes to lie at the neck of the 
patient outside of the trachea, a holding plate 8 is attached. The tracheostomy tube can be 
affixed to the neck of a patient by means of this holding plate 8. Straps are commonly used for 
this. In addition, various valves or caps, respectively, can be mounted onto this second end of 
the tracheostomy tube 1, for example, a speech valve, a cough lid, a cap, or a connector. An 
inner cannula can be disposed in the interior of the tracheostomy cannula 2. In this manner, 
cleanability of the tracheostomy tube 1 is facilitated since only the inner cannula needs to be 
removed and cleaned or replaced, respectively. Usage time of a tracheostomy tube can thus be 
extended. 

Fig. 2 shows a tracheostomy cannula 2 in a stretched state, i.e. before it is brought into the bent 
state desired for the tracheostomy tube 1. The tracheostomy cannula 2 comprises a plastic tube 
11, in which reinforcement 3 is embedded. The reinforcement is helically shaped and preferably 
made of metal wire, Usually these tracheostomy cannulae are produced by an immersion 
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method, in this, a form is immersed into liquid PVC paste and then dried (geiification). After that, 

the helical reinforcement is drawn across the resulting dried pre-dip and in further immersion 

steps the helical metal reinforcement is overdipped and the wall thickness of the cannula is 

increased to the final dimension. The reinforcement 3 is thereby fully embedded in the 

tracheostomy cannula 2. 

The reinforcement 3 is designed to be formed continuously and therefore has no interruptions. 

This ensures that an adequate support effect is achieved in the sensitive central area of the 

tracheostomy cannula 2 and the tracheostomy cannula does not buckle or bend. By buckling or 

bending, the diameter of the tracheostomy cannula 2 is reduced or completely closed, which 

impedes or prevents breathing, which must be prevented. The phonation openings 10 are 

disposed in a central area of the tracheostomy cannula 2, preferably in the area where the 

tracheostomy cannula 2 curves. For this, the pitch S2 of the helical reinforcement 3 is increased 

in this area. The pitch S2 is at least large enough that the distance between two adjacent turns 

of the reinforcement 3 corresponds at least to the diameter of a phonation opening. Thus, at 

least one phonation opening fits in-between two turns of the helical reinforcement 3, without the 

diameter of the helical phonation opening being crossed by the helical reinforcement. In the 

other areas of the helical reinforcement, the pitch S1 is smaller than in the area of the phonation 

openings 10. As shown in Fig. 2, the pitch in these other areas of the helical reinforcement 3 can 

be unchanged. It would also be conceivable, however, that variations in the pitch of the helical 

reinforcement are provided in these areas. 

In the example illustrated, the pitch S2 of the helical reinforcement 3 in the area of the phonation 

opening 10 is about six times the pitch S1 of the helical reinforcement 3 in the remaining areas. 

The length L1 of the area in which the pitch S2 of the helical reinforcement 3 is increased equals 

about 14 to 18% of the total iength Lges of the tracheostomy cannula 2. 

Fig. 3 shows a magnification of the area of the tracheostomy cannula 2 in which the phonation 

openings 10 are disposed, from Fig. 2. The helical reinforcement 3 is in this area also designed 

to be formed continuously. This achieves increased stability of the tracheostomy cannula 2 also 

in this area. The pitch S2 of the helical reinforcement 3 is designed such that the spacing 

between the individual turns of the helical reinforcement 3 is increased, so that it corresponds at 

least to the diameter D of a phonation opening 10. The diameter D of a phonation opening 10 is 

in a range from about 2 to 4 mm depending on the size of the tracheostomy tube 1. In the case 

illustrated, ten phonation openings are provided. This ensures that the diameter of the individual 

phonation openings does not become too large and that sufficient free total area of the 
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phonation openings is still available. The total free area of all phonation openings 10 presently 

lies in a range from about 30 to 125 mm2 depending on the size of the tracheostomy tube 1> 

Fig. 4 shows the tracheostomy cannula 2 in a curved state. The holding plate and possibly 

mounted caps or valves are not shown. The tracheostomy cannula 2 comprises a plastic tube in 

which helical reinforcement 3 is completely embedded. The tracheostomy cannula 2 thus has 

smooth surfaces, so that accumulation of particles and fluids is reduced. At the tracheostomy 

tube's 1 end 7, which during use is disposed at the neck of the patient, the balloon 6 is shown 

which is connected via a line, not shown, with the cuff 5 and enables inflating the cuff for sealing. 

Since the reinforcement 3 of the tracheostomy cannula 2 is formed helically, the reinforcement 3 

in the area of the curve 9 of the tracheostomy cannula 2 is compressed in the inner radius and 

spread out at the outer radius. The phonation openings 10 are disposed in the area of the outer 

radius Ra. By spreading open the reinforcement 3, there is sufficient space for the phonation 

openings 10, 

There is no reinforcement provided at the tracheostomy cannula's 2 end 4 to be disposed in the 

trachea nor at the opposite end 7. Therefore, the tracheostomy cannula 2 is softer in this area. 

This enables easier attachment of the valves or caps and prevents injuries during insertion of the 

tracheostomy tube 1 into the trachea of a patient. 

Fig. 5 illustrates in magnification the area of the curve 9 of the tracheostomy cannula 2 of Fig. 4. 

In this area, the helical reinforcement 3 has the increased pitch S2, so that the phonation 

openings 10 can be disposed between the individual turns of the helical reinforcement 3. The 

phonation openings 10 are located at the outer radius Ra of the curve 9. By means of the curve 

9, the turns of the helical reinforcement 3 are additionally spread open, so that sufficient space 

for the phonation openings 10 is created. Fig. 5 again shows that the pitch of the helical 

reinforcement 3 is smaller in the areas before and behind the phonation openings than in the 

area of the phonation openings 10. 
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Claims 

1. Tracheostomy tube (1) with a tracheostomy cannula (2) being provided at least in areas 

with helical reinforcement (3) and with at least one phonation opening (10) disposed in said 

tracheostomy cannula (2), characterized in that the pitch (S2) of said helical reinforcement (3) 

in the area of the at least one phonation opening (10) is increased such that the at least one 

phonation opening (10) is fitted between two turns of said helical reinforcement (3). 

2. Tracheostomy tube according to ciaim 1, characterized in that said helical 

reinforcement (3) is fully embedded in said tracheostomy cannula (2). 

3. Tracheostomy tube according to claim 1 or 2, characterized in that said helical 

reinforcement (3) is formed continuously. 

4. Tracheostomy tube according to one of the claims 1 to 3, characterized in that said 

tracheostomy cannula (2) comprises a curve (9) so that the turns of said helical reinforcement 

(3) are compressed at the inner radius (Ri) of said curve (9) and are bent open at the outer 

radius (Ra) of said curve, and that said at least one phonation opening (10) is disposed at said 

outer radius (Ra) of said curve (9). 

5. Tracheostomy tube according to one of the claims 1 to 4, characterized in that multiple 

phonation openings (10) are provided, which are disposed between said turns of said helical 

reinforcement (3). 

6. Tracheostomy tube according to one of the claims 1 to 5, characterized in that the pitch 

(S2) of said helical reinforcement (3) in the area in which the at least one phonation opening (10) 

is disposed is about six times the minimum pitch (S1). 

7. Tracheostomy iube according to one of the claims 1 to 6, characterized in that the total 

free area of all phonation openings (10) is in a range from about 30 to 125 mm2. 

8. Tracheostomy tube according to one of the claims 1 to 7, characterized in that the 

length (L1) of said area with increased pitch (S2) of said helical reinforcement (3) in which said 

at least one phonation opening (10) is disposed, is approximately 14 to 18% of the total length 

(Lges) of said tracheostomy cannula (2). 

9. Tracheostomy tube according to one of the claims 1 to 8, characterized in that both 

ends (4, 7) of the tracheostomy cannula (2) are without reinforcement. 
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10. Tracheostomy tube according to one of the claims 1 to 9, characterized in that an inner 
cannula comprising at least one phonation opening, being aligned with said at least one 
phonation opening (10) of said tracheostomy cannula (2), is disposed in said tracheostomy 
cannula (2). 

11. Tracheostomy tube according to one of the claims 1 to 10, characterized in that a cuff 
(5) is attached to said tracheostomy cannula's (2) end (4) to be disposed in the trachea. 


