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Fig. 2

(57) Abstract: Fixation apparatus for re­
leasably securing a fixation structure to 
an airway tube of an artificial airway 
device is provided, the apparatus (1) be­
ing adapted to allow captive axial move­
ment thereof relative to the airway tube 
(3) in a release position, and to substan­
tially prevent axial movement thereof rel­
ative to the airway tube (3) in a secured 
position.
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Fixation Apparatus

The invention relates to fixation apparatus for an artifical airway device, an 

artificial airway device including such apparatus, an endotracheal or tracheostomy tube 

including said apparatus, and a method for using a said device.

Patients kept alive by mechanical ventilators or respirators often require an 

artificial airway such as an endotracheal, or tracheostomy tube. Such devices are very 

well known and have been used for many years. Over that period the art has advanced 

and developed to offer clinicians a wide range of devices with enhanced features and 

properties, sometimes at the expense of the basic requirements of ease of insertion and 

reliability in use. Thus when correctly placed the tube passes from outside of the 

mouth, through the oral cavity, through the pharyngeal space, past the vocal cords, 

through the laryngeal space and into the trachea. This pathway follows a variable 

distance and number and pattern of curves depending on the nature of the patient’s 

anatomy and as a result correct insertion can be difficult and is a job for a skilled 

practitioner. Once correctly inserted, it is clearly of high importance that the tube 

remains so, but with patient movement such as intra-oral movements of the tongue and 

manipulation by medical staff the tube can move and the distal tip can pull back from 

the trachea and even be completely removed thereby losing control of ventilation of the 

lungs, which is a clinical emergency. To avoid this a number of techniques have 

evolved, such as at its simplest, securing the protruding portion of the tube to the 

patient with tape, but this does not provide for a very secure attachment. More usefully, 

fixation devices have been devised that can be secured to the tube and which include 

ancillary structures such as for example straps which allow for a more secure and 

convenient attachment to the patient. An example of such a device can be found in 

Applicant’s own “Young LoTrach ETT” and “PneuX” devices.

Endotracheal and tracheostomy tubes include inflation lumens within their 

walls, and sometimes also include add on features, such as additional lumens for 

suction or irrigation . Examples of some known devices can be found in GB 2 324 

735A, WO 03/061747 and WO 2005/118039, which describes devices including
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19 various configurations of lumens located within the tube wall. It has been found that 

problems can arise when these types of more secure fixation device are employed on 

tubes including lumens located within the tube wall. It will be understood that in order to 

function correctly, a fixation device for securing a tube to a patient must itself be secured 

5 to the tube, and, depending on its configuration, will almost certainly need to be movably 

fixable thereon, so that differing patient anatomies can be accommodated. A fixation 

device must substantially avoid placing the tube wall under compression such that wall 

located lumens are occluded.

10 Any discussion of the prior art throughout the specification should in no way be

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field.

It is an object of the present invention to overcome or ameliorate at least one of 

15 the disadvantages of the prior art, or to provide a useful alternative.

According to a first aspect of the invention there is provided fixation apparatus 

for releasably securing a fixation structure to an airway tube of an artificial airway device, 

the apparatus being adapted to allow captive axial movement thereof relative to the airway 

20 tube in a release position, and to substantially prevent axial movement thereof relative to 

the airway tube in a secured position, wherein the assembly includes compression means 

for application of compressive load to an area of the airway tube outer surface when the 

apparatus is in the secured position, there being radial load focussing means disposed to 

focus the compressive load onto the airway tube outer surface, wherein the fixation 

25 apparatus comprises a through bore defining a longitudinal axis and sized to receive the 

airway tube of an artificial airway device such that, when the fixation device is not in the 

secured position, the fixation device is freely slidable axially along the airway tube to any 

desired position, wherein the radial load focussing means comprises one or more set of a 

plurality of closely spaced ridges.

30

The invention preferably provides a releasable fixation assembly that provides for 

secure fixation against axial movement.
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19 It is preferred that the apparatus comprises a collet defining a bore, and that the 

compression means comprises resilient arms of the collet arranged to cooperate with a 

nut such that fitment of the arms into a bore of the nut causes progressive radial 

compression thereof thereby reducing the diameter of the collet bore to the secured 

5 position. It is further preferred that the internal surface of the nut and the external surfaces 

of the arms are provided with cooperating screw threads.

It is preferred that the radial load focussing means comprises one or more set of a 

plurality of closely spaced ridges. It is further preferred that the radial load focussing 

10 means comprises at least two sets of a plurality of closely spaced ridges, the sets being 

spaced apart from one another in the axial direction by a distance greater than the spaces 

between ridges in a set.

It is preferred that the fixation apparatus includes one or more fixation strap.

15

According to a second aspect of the invention there is provided an artificial airway 

device for use in establishing an airway in a patient, comprising an airway tube, and 

fixation apparatus for releasably securing a fixation structure to the airway tube, the 

fixation apparatus being adapted to allow captive axial movement thereof relative to an 

20 outer surface of the airway tube in a release position, and to substantially prevent axial 

movement thereof relative to the airway tube in a secured position, wherein the assembly 

includes compression means for application of compressive load to an area of the airway 

tube outer surface when the apparatus is in the secured position, there being radial load 

focussing means disposed to focus the compressive load onto the airway tube outer 

25 surface, wherein the fixation apparatus comprises a through bore defining a longitudinal 

axis and sized to receive the airway tube of an artificial airway device such that when the 

fixation device is not in the secured position the fixation device is freely slidable axially 

along the airway tube to any desired position, wherein the radial load focussing means 

comprises one or more set of a plurality of closely spaced ridges.

30
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19 It is preferred that the artificial airway device comprises an endotracheal tube. 

Alternatively, it is preferred that the artificial airway device comprises a tracheostomy 

tube.

5 Preferably, the airway tube includes an intra-wall lumen.

According to a third aspect of the invention there is provided a method of 

intubating a patient comprising the steps of inserting an endotracheal tube or 

tracheostomy tube of an artificial airway device according to the above to a desired 

10 position and securing it in place.

Unless the context clearly requires otherwise, throughout the description and the 

claims, the words “comprise”, “comprising”, and the like are to be construed in an 

inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense 

15 of “including, but not limited to”.

The invention will further be described by way of example, with reference to the 

accompanying drawings, in which:

20 Figure 1 is a perspective view of apparatus according to the invention;

Figure 2 is an exploded view of the apparatus of Figure 1;

Figure 3 is a front view of an airway device according to the invention;

25

Figure 4 is an enlarged perspective view of a component of the apparatus of Figure 

i;

Figure 5 is an end view of the component of Figure 4;

30

Figure 6 is a longitudinal sectional view along line A-A in Figure 5;
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19 Figure 7 is a plan view of a component of the device of Figure 1;
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Figure 8 is a longitudinal sectional view along line A-A in Figure 7;

Figure 9 is a perspective view of the component of Figure 7;

Figure 10 is a plan view of a component of the apparatus of Figure 1;

Figure 11 is a sectional view along line A-A in Figure 10;

Figure 12 is a sectional view along line B-B in Figure 10;

Figure 13 is a longitudinal sectional view of an alternative device according to 

the invention; and

Figure 14 is an enlarged view of a section of the device of Figure 14 showing 

apparatus according to the invention.

Referring generally to the drawings, there is illustrated fixation apparatus 1 for 

releasably securing a fixation structure 2 to an airway tube 3 of an artificial airway 

device 4, the assembly 1 being adapted to allow captive axial movement thereof 

relative to the airway tube 3 in a release position, and to substantially prevent axial 

movement thereof relative to the airway tube 3 in a secured position, wherein the 

apparatus includes compression means 5 for application of compressive load to an area 

of the airway tube outer surface when the apparatus is in the secured position, there 

being radial load focussing means 6 disposed to focus the compressive load onto the 

airway tube outer surface.

Referring firstly to Figures 1 and 2, and 4 to 12, in this embodiment of the 

invention, apparatus 1 takes the form of a fixation assembly comprising three main 

components; a collet 7; a collet nut 8; and a fixation strap 9.
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The collet 7 has a cylindrical body 10 including a through bore 11 defining a 

longitudinal axis and sized to receive an airway tube 3 of an artificial airway device 4 

such as an endotracheal tube (Figure 3) or a tracheostomy tube (Figure 13). At one end 

the body 10 includes a circumferential end flange 12 which extends a short distance 

normal to the longitudinal axis of the bore. At its other end the collet 7 includes 

compression means 5, which here take the form of four circumferentially extending 

equally spaced compression arms.

Each compression arm 5 consists of an arcuate generally rectangular main body 

having an inner surface 14 and an outer surface 15 relative to the bore 11. On the inner 

surface of each arm 5 there is provided radial load focussing means 6, which here takes 

the form of two sets of ridges 16, each set including three individual parallel ridges, the 

sets being spaced apart along the longitudinal axis on the inner surface 14. On the outer 

surface of each arm 5 there is provided a part-screw thread 17 positioned proximal to 

the collet body and a cam surface 20 positioned distal thereto. At the point of 

attachment 18 of each arm 5 to the collet body, the thickness of the arm body is 

reduced, relative to the thickness of the arm body elsewhere along its length. The collet 

7 is formed, for example by moulding, from a resiliently deformable plastics material 

and by virtue of this, and also the reduced thickness areas 18, the compression arms 5 

can be moved radially inwardly as by bending, relative to the bore 11, the movement 

being accommodated and facilitated by gaps 19 between the arms 5.

Referring now in particular to Figures 7 to 9, there is illustrated collet nut 8. 

Collet nut 8 comprises a cylindrical body 20 including a through bore 21 dimensioned 

to fit onto airway tube 3 and over compression arms 5. The inner surface of bore 21 is 

provided with screw thread 22 and internal circumferential flange 23. Flange 23 

includes bevelled edge 24 immediately adjacent to and downstream from screw thread

22. Collet nut 8 preferably is formed from a plastics material by moulding.

Referring now in particular to Figures 10 to 12, there is illustrated fixation strap

9. Fixation strap 9 is of generally known type, and includes a cylindrical body 25 

dimensioned to fit onto an airway tube 3 via through-bore 26, and radially outwardly
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projecting wings 27. It is preferred that collet strap 9 comprises a resilient material such

as silicone.

Figures 3 and 13 illustrate how apparatus 1 is used in conjunction with, 

respectively, an endotracheal tube and a tracheostomy tube. In use, the components of 

apparatus 1 are placed onto the airway tube 3 of a device 4 by sliding, such that the 

collet 7 is disposed with collet arms 5 directed towards the proximal end, and in loose 

engagement with nut 8. It is important that nut 8 is oriented with screw thread 22 

towards arms 5. Fixation strap 9 is conveniently mated to collet 7 prior to placement 

onto the tube. The collet 7 and strap 9 are thus captive on and freely slidable axially 

along the tube 3 to any desired position. Once a desired position has been selected, an 

operator can manipulate nut 8 axially so that collet arms 5 are received within bore 21 

and screw threads 17 and 22 engage. Rotation of nut 8 relative to collet 7 about the 

threads 17 brings the two parts axially together and causes cam surfaces 20 of arms 5 to 

contact bevelled edge 24. As the collet 7 and nut 8 move closer together, edge 24 

slides over cam surfaces 20, causing arms 5 to move radially inwardly, reducing the 

diameter of the gaps 19 therebetween and accordingly the bore defined by the collet 7 

and arms 5 are thus brought into contact with the surface of the airway tube 3 via ridges

16.

Ridges 16 achieve an important dual function, which is to both form a secure 

but releasable connection between collet 7 and airway tube 3, whilst also spreading the 

radial compression sufficiently around the outer surface of the airway tube 3 to avoid 

crushing its surface and occluding sub-surface structures such as lumens that are often 

formed within the wall. It has been found that this dual function is most effectively 

achieved by the provision of a group or groups of ridges 16 as described above, rather 

than a single ridge. A single ridge can focus compression onto too small an area of the 

surface if the nut 8 is over-tightened. In clinical situations, particularly emergency 

situations, staff cannot and should not be expected to make precise adjustments to 

apparatus of this kind because they are required to focus their attention on the welfare 

of the patient. The invention thus provides a type of safety check that helps ensure that
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a secure fixation is achieved without damage to delicate tube structures and without the 

need for precise operation in the clinical setting.
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Claims

1. A fixation apparatus for releasably securing a fixation structure to an airway

5 tube of an artificial airway device, the apparatus being adapted to allow

captive axial movement thereof relative to an outer surface of the airway tube 

in a release position, and to substantially prevent axial movement thereof 

relative to the airway tube in a secured position, wherein the assembly 

includes compression means for application of compressive load to an area of 

10 the airway tube outer surface when the apparatus is in the secured position,

there being radial load focussing means disposed to focus the compressive 

load onto the airway tube outer surface, wherein the fixation apparatus 

comprises a through bore defining a longitudinal axis and sized to receive the 

airway tube of an artificial airway device such that, when the fixation device 

15 is not in the secured position, the fixation device is freely slidable axially along

the airway tube to any desired position, wherein the radial load focussing 

means comprises one or more set of a plurality of closely spaced ridges.

2. The apparatus according to claim 1, comprising a collet defining a bore, and

20 a collet nut.

3. The apparatus according to claim 2, wherein the compression means 

comprises resilient arms of the collet arranged to cooperate with the nut such 

that fitment of the arms into a bore of the nut by rotation causes progressive

25 radial compression thereof thereby reducing the diameter of the collet bore to

the secured position.

4. The apparatus according to claim 3, wherein an internal surface of the nut and 

external surfaces of the resilient arms comprise cooperating screw threads.

30
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5. The apparatus according to any one of the preceding claims, wherein the radial

load focussing means comprises at least two sets of a plurality of closely 

spaced ridges.

5 6. The apparatus according to claim 5, wherein the sets are spaced apart from 

one another in the axial direction by a distance greater than the spaces between 

individual ridges in a set.

7. The apparatus according to any one of the preceding claims, including one or

10 more fixation strap.

8. An artificial airway device for use in establishing an airway in a patient, 

comprising an airway tube, and fixation apparatus for releasably securing a 

fixation structure to the airway tube, the fixation apparatus being adapted to

15 allow captive axial movement thereof relative to an outer surface of the airway

tube in a release position, and to substantially prevent axial movement thereof 

relative to the airway tube in a secured position, wherein the assembly 

includes compression means for application of compressive load to an area of 

the airway tube outer surface when the apparatus is in the secured position, 

20 there being radial load focussing means disposed to focus the compressive

load onto the airway tube outer surface, wherein the fixation apparatus 

comprises a through bore defining a longitudinal axis and sized to receive the 

airway tube of an artificial airway device such that when the fixation device 

is not in the secured position the fixation device is freely slidable axially along 

25 the airway tube to any desired position, wherein the radial load focussing

means comprises one or more set of a plurality of closely spaced ridges.

9. The device according to claim 8, comprising an endotracheal tube.

10. The device according to claim 8, comprising a tracheostomy tube.30
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11. The device according to any one of claims 8 to 10, wherein the airway tube

includes an intra-wall lumen.

5

12. A method of intubating a patient comprising the steps of inserting an 

endotracheal tube or tracheostomy tube according to claim 9 or claim 10 to a 

desired position and securing it in place.

13. Use of a fixation apparatus according to any one of claims 1 to 7 to releasably 

secure a fixation structure to an airway tube of an artificial airway device.

10

14. Use of an artificial airway device according to any one of claims 8 to 11 to 

establish an airway in a patient.
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