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TRACHEOSTOMY TUBE F.S AND INNER CANNULAE

This invention relates to inner cannulae of the kind for a tracheostomy tube, the inner cannula

including a tubular shaft and a machine end region arranged to fit within a hub at the machine end of

the tracheostomy tube.

Tracheostomy tube assemblies commonly include an outer tube and an inner tube or cannula

that is a removable fit within the outer tube. The inner cannula can be removed and replaced

periodically to ensure that the passage through the assembly does not become blocked by secretions.

This avoids the need to remove the outer tube frequently.

The inner cannula presents various problems because it must be thin walled and a close fit

within the outer tube so as to provide a large bore and thereby limit the resistance to flow of gas along

the assembly. It must, however, also be sufficiently stiff to be inserted in the outer tube without

buckling or kinking and must be readily removable, preferably with only minimal force being exerted

on the tube. WO94/01 156 and WO2004/101048 describe inner cannulae made of PTFE. EP1938857

describes an arrangement of tracheostomy tubes and inner cannulae where the hubs of the inner

cannulae of different sizes are shaped differently so that they will only fit in the appropriate

tracheostomy tube. EP2224985 describes an arrangement for attaching a hub to the shaft of an inner

cannula. GB2056285 describes an inner cannula having a wall corrugated both externally and

internally and a longitudinal groove or other reinforcement member traversing at least some of the

corrugations. US48 17598 describes a smooth-walled inner cannula having a ring-pull formation at its

rear, machine end. US5 11981 1 describes an inner cannula with a flared patient end and formed of two

layers of different materials. US53 86826 describes an inner cannula with an outer helical filament or

layer of low friction material. US5983895 describes an inner cannula with straight sections at opposite

ends joined by an intermediate curved section. US60 19753 describes an inner cannula with two

elongate regions of different flexibility so that the cannula has a plane of preferential bending.

US60 19753 describes an inner cannula having a shaft formed with slots to make it more flexible, the

slots being covered by an outer thin sheath. US6 135110 describes a curved inner cannula that is

retained with the outer tube by means of a rotatable spring fitting.



It is an object of the present invention to provide an alternative inner cannula and

tracheostomy tube assembly.

According to one aspect of the present invention there is provided an inner cannula of the

above-specified kind, characterised in that the outer surface of the machine end region of the inner

cannula and the inner surface of the hub on the tracheostomy tube are provided with cooperating

engagement formations arranged to retain the inner cannula in the hub of the tracheostomy tube

against an axial force tending to withdraw the inner cannula from the tracheostomy tube, and that the

machine end region is arranged such that twisting an outer end of the machine end region about the

axis of the inner cannula displaces the engagement formation on the inner cannula away from the

engagement formation on the hub sufficiently to allow the inner cannula to be pulled rearwardly out

of the tracheostomy tube.

The outer end of the machine end region may connect with its forward end by a collapsible

region, the or each engagement formation on the machine end region being provided on the

collapsible region such that twisting the outer end of the machine end region relative to the forward

end causes the collapsible region to collapse inwardly and displace the or each engagement formation

on the machine end region inwardly out of engagement with the or each engagement formation on the

hub. The collapsible region may be provided by a plurality of struts extending generally parallel to one

another and extending generally longitudinally of Hie machine end region. The struts are preferably

curved or bent along their length. The struts may extend fonvardly from a circular machine end collar,

and the collar may be formed with a plurality of grooves around its inner surface to enable the collar

to buckle when twisted. The inner cannula may include a machine end grip having two hinged rings

mounted with the machine end of the inner cannula such that the rings can be folded together and

gripped to enable the machine end of the inner cannula to be twisted and pulled rearwardly. The or

each engagement formation on the hub and end region may extend around only a part of the

circumference of the hub and end region such that the engagement formations on the hub and end

region can be displaced out of engagement by twisting the machine end region relative to the hub to

enable the inner cannula to be removed from the tracheostomy tube. The inner cannula may have at

least a part of its length that is flexible about its axis such that the machine end of the inner cannula

can be angularly displaced relative to the patient end of the inner cannula. Alternatively, the inner

cannula may have a separate rotatable component, the engagement formations on the inner cannula

being provided on the rotatable component.



According to another aspect of the present invention there is provided a tracheostomy tube

assembly including a tracheostomy tube and an inner cannula according to the above one aspect of the

invention fitted in the tube.

An inner cannula and a tracheostomy tube assembly including an inner cannula both in

accordance with the present invention, will now be described, by way of example, with reference to

the accompanying drawings, which are not to scale, and in which:

Figure 1 is a side elevation view of a tracheostomy tube assembly including an inner

cannula;

Figure 2 is an enlarged perspective view of the machine end of a first form of inner

cannula;

Figure 3 is a cross-sectional, side elevation view of the machine end of the inner

cannula engaged within the hub of the tracheostomy tube;

Figure 4 is an end view of the machine end of a tracheostomy tube for an alternative,

second assembly;

Figure 5 is a cross-sectional side elevation view of the machine end hub of the second

form of tube in Figure 4;

Figures 6 and 7 are side elevation views of the machine end of an inner cannula for the

second form of tube shown in Figures 4 and 5 along orthogonal axes;



Figure 8 is a side elevation view of a third form of alternative inner cannula;

Figure 9 is a side elevation view of a fourth form of alternative inner cannula;

Figure 10 is a cross-sectional side elevation view of the machine end of a fifth form of

alternative inner cannula; and

Figure 11, is a side elevation view of the fifth form of inner cannula.

With reference first to Figures 1 to 3, the tracheostomy tube assembly comprises an outer

tracheostomy tube 1 and a removable inner cannula 20 inserted within the outer tube. The outer tube 1

has a shaft 10 with an inflatable sealing cuff 11 that embraces the forward section 11 close to the

patient end 12 of the tube, the cuff being inflated via an inflation lumen 13 and a combined connector

and inflation indicator 14. At its rear or machine end 15 the outer tube 1has a hub 16 and flange 17 to

which a retaining tape (not shown) can be fastened for securing the tube with the patient's neck. The

outer tube 1 could have an internal diameter between about 2mm and 10mm, and its length could be

between 60mm and 200mm.

The inner cannula 20 includes a shaft 1 of circular section having at its rear or machine end

an end fitting or machine end region 22. The shaft 2 1 is of a thin, stiff plastics material, such as PVC,

polyurethane, polyethylene, polypropylene, PTFE or other flexible or semi-rigid plastics material. The

external diameter of the shaft 2 is selected to be just smaller than the inner diameter of the shaft 0

of the outer tube so that the inner cannula can be readily inserted and removed from the outer tube.

The machine end region or fitting 22 is shaped to locate within the hub 16 of the tracheostomy tube 1

and prevent the inner cannula 20 extending beyond the patient end 12 of the tube. The end fitting 22 is

also arranged to be retained securely within the hub 16 until it needs to be removed. This is achieved

by means of several surface formations in the form of catches 23 projecting outwardly around the

outside of the end fitting 22. The catches 23 are positioned to lie on the patient side of a surface



formation 24 formed around the inside of the hub 16. The surface formation 24 on the hub 16 takes

the form of a continuous rib or step around the inside of the hub. The rib 24 and catches 23 are

preferably shaped in a manner that allows the catches to slide over the rib during insertion of the inner

cannula 20 more readily than they can slide over the rib when an axial force is applied to the inner

cannula to pull it out of the tracheostomy tube 1. The end fitting 22 is, however, shaped such that the

catches 23 are displaced radially inwardly when an angular, twisting force is applied to the machine

end of the end fitting. More particularly, the major part of the length of the end fitting 22 is formed by

a series of twelve parallel, longitudinally-extending thin struts 26 extending between a forward,

patient end collar 27 and a rear, outer or machine end collar 28. The struts 26 are laterally spaced from

one another and each have a shallow bend in the cylindrical plane along which the struts lie, giving

them a slight S or dog-leg shape to enable then to bend more easily. The catches 23 are formed on the

outside of each strut 26 spaced a short distance from their machine end. The machine end collar 28 is

formed with V-shape longitudinal grooves 29 on its inner surface between each strut 26 extending to a

depth of about half the thickness of the collar. These grooves 29 enable the collar to buckle inwardly

more easily when twisted. The end fitting 22 also includes a grip 30 by which the machine end of the

end fitting can be gripped to enable the inner cannula 20 to be removed from the tracheostomy tube 1.

The grip 30 takes the form of two semi-circular rings 31hingedly mounted with the machine end

collar 28 by two opposite links 32. The rings 3 normally lie flat in a radial plane as shown in Figure

2 and project a short distance beyond the machine end of the hub 16 so that they can be gripped

between finger and thumb. When gripped, the two rings 3 1 fold up towards one another to provide a

stable grip structure 30 extending laterally of the end fitting 22. The grip 30 enables the machine end

collar 28 to which it is attached to be twisted about the axis of the end fitting 22. This causes the struts

26 to flex both rotationally and inwardly, thereby causing the catches 23 to be moved radially

inwardly and out of contact with the rib 24 around the inside of the hub 16.

The arrangement described above enables a twisting movement of an outer end of the

machine end region or fitting 22 about the axis of the inner cannula 20 to displace the surface

formations 23 on the inner cannula away from the engagement formation 24 on the hub 16

sufficiently to allow the inner cannula to be pulled rearwardly out of the tracheostomy tube 1 by

collapsing the end fitting inwardly away from contact with the hub. There are, however, other

arrangements by which a twisting movement can be used to release engagement of the inner cannula

with the hub of a tracheostomy tube, such as shown in Figures 4 to 7. In this arrangement, the hub 40

of a tracheostomy tube 4 1 is formed with two inwardly-projecting surface formations in the form of

lugs 42 arranged diametrically opposite each other. The inner cannula 43 is formed at its machine end



with the same kind of grip arrangement 44 as shown in Figure 2 and, just forwardly, to the patient

side, of this the cannula has two outwardly-projecting catches 45 positioned to lie just forwardly to the

two lugs 42 when the cannula is fully inserted in the tracheostomy tube 4 1. The machine end of the

inner cannula 43 in this arrangement is not collapsible as in the previously-described arrangement but

is relatively rigid radially. The inner cannula 43 is inserted in the tracheostomy tube 4 1 by orienting it

so that the catches 45 are out of alignment with the lugs 42 in the hub 40, thereby enabling the inner

cannula to be fully inserted in the tube. The inner cannula 43 is then locked in place simply by

gripping the grip 44 and twisting the end of the cannula to displace the catches 45 into position

forwardly of the lugs 42. To remove the inner cannula 43 the grip 44 is simply twisted to angularly

displace the machine end through a small angle to displace the catches 45 away from the lugs 42 and

thereby enable the cannula to be pulled out. In this arrangement the entire shaft of the cannula 43 must

be sufficiently flexible about its axis to enable it to be twisted in the tracheostomy tube 4 1. The need

for the shaft to be flexible reduces the choice of materials that can be used for the shaft. The

arrangement also relies on the user twisting the cannula 43 after insertion to lock it securely in

position whereas the previously-described arrangement simply has to be released to lock the cannula

in place.

In order to overcome the need for the entire inner cannula shaft to be flexible, an alternative

arrangement as shown in Figure 8 could be provided. This inner cannula 143 is very similar to that

shown in Figures 6 and 7 except for the inclusion of a short section 144 of the shaft adjacent the

machine end formed of a different, more flexible material, such as a thermoplastic elastomer (TPE).

In this arrangement the section 144 can be twisted relatively easily for locking and unlocking, without

the need to twist the entire shaft. In another alternative arrangement shown in Figure 9 the shaft is

made entirely of the same material but has a short section adjacent the machine end with a helical

groove 145 formed through the thickness of the wall of the cannula (that is, creating a raised helical

rib on the inside of the cannula) that enables the machine end of the grooved section to be twisted

slightly relative to its patient end.

A further alternative arrangement by which twisting of the cannula can be avoided is shown

in Figures 10 and 11. In this arrangement, the inner cannula 243 has a separate, rotatable component

244 at its machine end on which the locking formations 245 are formed so that only this part of the

cannula needs to be twisted for locking and unlocking. This rotatable component 244 takes the form

of a circular ring having knurls 246 or the like around its outer edge to improve grip. The ring 244 is



trapped between two outwardly projecting annular ribs 247 and 248 on the inner cannula 243. The

rotatable ring 244 also has an annular channel 249 midway along its bore 250, which locates over a

third, central rib 251 on the inner cannula. The rotatable ring 244 could be a separately formed

component subsequently assembled on the machine end of the inner cannula 243. Alternatively, it

could be made by an over-moulding process in which tue inner cannula is moulded in one cavity and

then transferred to a second cavity where the locking ring is over-moulded in a second, different,

incompatible material selected such that the shrinkage of the two materials is sufficient to ensure that

the two parts do not bond together but enable them to be rotated relative to one another.



CLAIMS

An inner cannula for a tracheostomy tube, the inner cannula including a tubular shaft and a

machine end region arranged to fit within a hub at the machine end of the tracheostomy tube,

characterised in that the outer surface of the machine end region (22) of the inner cannula (20,

43, 143, 243) and the inner surface of the hub (16, 40) on the tracheostomy tube (1) are

provided with cooperating engagement formations (23 and 24, 42 and 45) arranged to retain

the inner cannula (20, 43, 143, 243) in the hub (16, 40) of the tracheostomy tube (1) against

an axial force tending to withdraw the inner cannula from the tracheostomy tube, and that the

machine end region (22) is arranged such that twisting an outer end (28) of the machine end

region (22) about the axis of the inner cannula (20, 43, 143, 243) displaces the engagement

formation (23, 42) on the inner cannula away from the engagement formation (24, 45) on the

hub sufficiently to allow the inner cannula to be pulled rearwardly out of the tracheostomy

tube (1).

An inner cannula according to Claim 1, characterised in that the outer end (28) of the machine

end region (22) connects with its forward end (27) by a collapsible region (26), and that the or

each engagement formation (23) on the machine end region (22) is provided on the

collapsible region (26) such that twisting the outer end (28) of the machine end region relative

to the forward end (27) causes the collapsible region to collapse inwardly and displace the or

each engagement formation (23) on the machine end region inwardly out of engagement with

the or each engagement formation (24) on the hub (16).

An inner cannula according to Claim 2, characterised in that the collapsible region is provided

by a plurality of struts (26) extending generally parallel to one another and extending

generally longitudinally of the machine end region (22).

An inner cannula according to Claim 3, characterised in that the struts (26) are curved or bent

along their length.



5. An inner cannula according to Claim 3 or 4, characterised in that the struts (26) extend

forwardly from a circular machine end collar (28), and that the collar (28) is formed with a

plurality of grooves (29) around its inner surface to enable the collar (28) to buckle when

twisted.

6. An inner cannula according to any one of the preceding claims, characterised in that the inner

cannula (20) includes a machine end grip (30) having two hinged rings (31) mounted with the

machine end of the inner cannula such that the rings can be folded together and gripped to

enable the machine end (22) of the inner cannula (20) to be twisted and pulled rearwardly.

7. An inner cannula according to Claim 1, characterised in that the or each engagement

formation (42 and 45) on the hub (40) and end region extends around only a part of the

circumference of the hub and end region such that the engagement formations on the hub and

end region can be displaced out of engagement by twisting the machine end region relative to

the hub (40) to enable the inner cannula (43) to be removed from the tracheostomy tube (1).

8. An inner cannula according to Claim 7, characterised in that the inner cannula (143) has at

least a part (144) of its length that is flexible about its axis such that the machine end of the

inner cannula can be angularly displaced relative to the patient end of the inner cannula.

9. An inner cannula according to Claim 7, characterised in that the inner cannula (243) has a

separate rotatable component (244), and that the engagement formations (245) on the inner

cannula (243) are provided on the rotatable component (244).

10. A tracheostomy tube assembly including a tracheostomy tube (1) and an inner cannula (20,

43, 143, 243) according to any one of the preceding claims fitted in the tracheostomy tube.
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