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ABSTRACT OF THE DISCLOSURE

Obturator for tracheostomy tubes are known having a nose at the patient end
protruding from the tube and having a machine end with clips that fasten to a coupling on
the tube. In the present invention, the obturator has a strap extending between the nose
and machine end formed by one web extending along its entire length and a second web
extending orthogonally on one side of the first web to form a T shape section along the
major part of the strap towards its patient end. This makes the patient end of the strap
relatively rigid whilst its machine end is relatively flexible to enable the machine end to
be twisted to release the engagement of the clips and to enable the obturator to be pulled

out of the tube.
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OBTURATORS AND TUBE ASSEMBLIES

Background of the Invention

This invention relates to obturators and to tube assembilies.

The invention 1s more particularly concerned with obturators for use in tracheostomy

tubes.

Tracheostomy tubes are often inserted with the aid of an obturator having a pointed
end projecting from the patient end of the tracheostomy tube. The tip of the obturator helps
separate tissue, enabling smooth entry of the tube. The obturator also helps stiffen the tube
and prevents ingress of tissue 1nto the tube, which could cause blockage. Examples of
tracheostomy obturators are described in US4246897, US5222487, GB2224213, GB2316321
and GB2341102. Any displacement of the obturator from its correct position may make
insertion of the tube more difficult and, by reducing the smoothness of the patient end of the
assembly, may cause trauma to tissue around the stoma. After insertion, the obturator is
pulled out of the machine end of the tube. GB 2316321 describes an obturator with a machine
end that clips onto the coupling of the tracheostomy tube, the clip being released by twisting
it relative to the tube. In this arrangement, the main body of the obturator is a strap of
rectangular section so it is relatively flexible to enable twisting. This obturator works well
with tracheostomy tubes that are relatively stiff but it does not provide optimal rigidity with
more flexible tubes. Although the obturator could be made stiffer to give the desired rigidity
for insertion of the tube, this makes 1t difficult to twist 1ts clip to release engagement with the

coupling of the tracheostomy tube.
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Brief Summary of the Invention

It is an object of the present invention to provide an alternative obturator and tube

assembly.

According to one aspect of the present invention there is provided an obturator for a
curved medical tube, the obturator having a patient end shaped with a tapered nose arranged
to protrude from the patient end of the tube and a machine end adapted to fasten with the
machine end of the tube, the machine end of the obturator being releasable from engagement
with the machine end of the tube by twisting relative to the tube, the obturator being
substantially rigid along a major part of its length extending from the patient end, and the
obturator having a portion of 1ts lenéth adjacent its machine end that is relatively flexible to

permit twisting.

The major part of the obturator preferably has two orthogonal webs. The obturator
may comprise a first web extending along the length of the obturator from the patient end
nose to the machine end and a second orthogonal web extending along only the more rigid
part of the obturator. One web may be arranged to extend along substantially in contact with
the outside curve of the tube. The obturator is preferably of T shape in section along its major
part. The nose of the obturator may have a bore extending through it along its'length. The
obturator may be a single-piece moulding of a plastics material. The machine end preferably
has two resilient arms extending forwardly on opposite sides and adapted to engage the tube.
The machine end of the obturator may have a vent hole therein. The obturator is preferably

curved along most of its length with a curvature substantially the same as that of the tube.
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According to another aspect of the present invention there is provided a tracheostomy

tube assembly comprising a tracheostomy tube and an obturator according to the above one

aspect of the invention.

The tracheostomy tube is preferably curved with a constant radius along its length.

A tracheostomy tube assembly including an obturator according to the present

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

drawings.

Brief Description of the Drawings

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

1s a side elevation view of the assembly;

1s a side elevation of the obturator;

1s an elevation view of the obturator along the line III in Figure 2;

1s an elevation view of the obturator along the line IV in Figure 2; and

1s a cross-sectional view of the obturator along the line V-V of Figure

2; and
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Figure 6 1s a cross-sectional view of the obturator along the line VI-VI of Figure

2.

Detailed Description of the Preferred Embodiment

The assembly comprises a tracheostomy tube 1 and an obturator 2.

The tube 1 has a conventional shaft 10 of circular section, which is moulded with a
curved shape and a constant radius of curvature along its length. The patient end 11 of the
shaft 10 is cut square and tapered to be atraumatic. At its machine end, the shaft 10 is
moulded integrally with a flange 12 by which the tube can be secured to the patient's neck.
The machine end of the shaft 10 is also bonded to a coupling 13 having a female tapered bore
14 shaped to receive a male tapered éoupling (not shown) connected to a patient ventilation
or anaesthetic circuit. Alternatively, Where the patient is breathing spontaneously, the
coupling 13 1s left open. Externally, the coupling 13 is of cylindrical shape apart from
surface formations provided by two, short undercut lips 15 located diametrically opposite one
another at the patient end of the coupling. The shaft 10 has an inflatable cuff 16 towards its
patient end, for sealing with the inside of the trachea. Alternative tubes need not include such

a cuff.

The obturator 2 1s a single-piece, integral moulding of a stiff plastics material such as
high density polyethylene. At its patient end 20, the obturator 2 has a bullet-shape nose 21,

which 1s a close fit within the patient end 11 of the tube 1. The nose 21 has a tapered tip 22,

which, 1n use, projects from the tube 1 so as to form a pointed continuation of the patient end
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of the shaft 10. A small diameter bore 23 extends along the nose 21 from its tip 22 to an

opening 24 at its rear end.

Extending rearwardly from the nose 21 the obturator has a curved strap 25 moulded to
the curvature of the tube 1. Typically, the strap 25 is about 80mm long. The strap 25
comprises a web 26 of substantially rectangular section arranged to extend diametrically of
the tube shaft 10 as a close sliding fit along its entire length. The strap 25 also has an
additional web 27 extending along the major part of the length of the strap, typically along
about 60mm, from the patient end. This additional web 27 extends radially and orthogonally
of the first web 26 projecting from one side only towards the outside of its curve so that it
substantially contacts the inner wall of the shaft 10 of the tube 1 on the outside of its
curvature. The major part 28 of the §Uap 25 from its patient end therefore has a substantially
T-shape in section, as shown in Figure 5, with just a shallow rib 29 along the side opposite
the additional web 27 and is substantially rigid. The machine end 30 of the strap 25 has a
substantially rectangular shape in section, as shown in F igure 6 apart from the rib 29 and a
similar shallow rib 31 being a continuation of the additional web 27 and 18, therefore, more

flexible than the major part 28.

At 1ts machine end 32, the obturator 2 has an enlarged, cruciform section formed by a
vertical plate 132 and a horizontal plate 232. The machine end 32 has a tapered exterior,
which is a close friction fit within the coupling 13 of the tube 1. A flange 33 extends radially
at the machine end of the cruciform section 32 and provides a grip by which the obturator 2
can be inserted and removed from the tube 1. Two resilient arms 34 extend forwardly from

the flange 33 on opposite sides of the obturator 2. The arms 34 are terminated at their patient
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end by surface formations in the form of inwardly-directed catches 35 formed by an inclined
ramp 36 and a ledge 37. The dimensions of the arms 34 are such that, when the flange 33
abuts the machine end of the coupling 13, the arms extend along opposite sides of the
coupling with the catches 35 engaging under the lips 15, thereby preventing the obturator 2
being removed from the tube. Two vent holes 38 are formed through the flange 33 in

alignment with the corners between the cruciform section 32.

In use, the obturator 2 is pushed fully into the tube 1 so that the nose 21 projects from
the patient end 11 of the tube and so that the catches 35 engage the lips 15 on the coupling
I3, thereby fastening the machine end of the obturator with the machine end of the tube. The
assembly is inserted into the patient in the usual way, the obturator 2 providing a tapered lead
for the tube into the tracheostomy:. The I-shape section along most of the length of the
obturator 2 makes it relatively stiff so as to significantly increase the stiffness of the
tracheostomy tube 1 and facilitate introduction. Rearward movement of the obturator 2
relative to the tube 1 is prevented by engagement of the catches 35 with the lips 15. Rearward
movement of the nose 21 of the obturator 2 within the tube 1 is also resisted by contact of the
additional web 27 with the wall of the tube. The patient can breath through the assembly
during insertion because of the bore 23 through the nose 21, the passage between the strap 25
and the inside of the tube, and the holes 38 in the flange 33. If desired, a guidewire (not
shown) could be threaded through the bore 23 prior to insertion and the assembly slid into
position along the guidewire. In order to prevent the rear end of the guidewire catching on the
vertical plate 132 when the guidewire is inserted from the patient end of the obturator, the
leading edge 133 of the vertical plate is tapered. When the assembly has been inserted to the

correct location, the obturator 2 is removed by gripping the flange 33 and twisting it through
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about 20° so that the catches 35 come out of engagement with the lips 15 and can be pulled

rearwardly along the outside of the coupling 13. The flange 33 can be twisted easily despite
the stiffness of the patient end of the obturator 2 because the machine end 30 of the obturator
is flexible to allow twisting. After removal of the obturator 2, the coupling

13 can be

connected to a ventilation circuit or left open, in the usual way.

It will be appreciated that there are alternative twist-releasable arrangements that

could be used to fasten the obturator with the tube. The invention could be used with tubes,

other than tracheal tubes, where it is necessary to prevent displacement of an obturator

relative to a tube.
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An obturator for a curved medical tube, the obturator comprising: a patient end
shaped with a tapered nose arranged to protrude from a patient end of said tube; a
machine end adapted to fasten with a machine end of said tube, said machine end
of said obturator being releasable from engagement with said machine end of said
tube by twisting relative to said tube; and a strap member extending between said
patient end and said machine end of said obturator, said strap member being
substantially rigid along a major part of its length extending from said patient end,
and said strap member having a portion of its length adjacent said machine end

that is relatively flexible to permit twisting of the machine end of said obturator.

2. An obturator according to Claim 1, wherein the said major part of said strap

member has two orthogonal webs.

3. An obturator according to Claim 2, wherein said strap member comprises a first
web extending along the length of the strap member from said patient end nose to
said machine end and a second orthogonal web extending along only the more

rigid part of said strap member.
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An obturator according to Claim 2, wherein one of said webs 1s arranged to

extend along substantially in contact with an outside curve of said tube.

An obturator according to Claim 1, wherein said strap member 1s of T shape in

section along its said major part.

An obturator according to Claim 1, wherein the nose of the obturator has a bore

extending through it along its length.

An obturator according to Claim 1, wherein the obturator is a single-piece

moulding of a plastics materal.

An obturator according to Claim1, wherein the said machine end has two resilient

arms extending forwardly on opposite sides and adapted to engage said tube.

An obturator according to Claim 1, wherein the said machine end of said

obturator has a vent hole therein.

An obturator according to Claim 1, wherein the obturator 1s curved along most of

its length with a curvature substantially the same as that of said tube.
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An assembly of a tracheostomy tube and an obturator, said obturator comprising:
a patient end shaped with a tapered nose protruding from a patient end of said
tube; a machine end fastened with a machine end of said tube, said machine end
of said obturator being releasable from engagement with said machine end of said
tube by twisting relative to said tube; and a strap member extending between said
patient end and said machine end of said obturator, said strap member being
substantially rigid along a major part of its length extending from said patient end,
and said strap member having a portion of its length adjacent said machine end

that is relatively flexible to permit twisting of the machine end of said obturator.

An assembly according to Claim 11, wherein said tracheostomy tube is curved

with a substantially constant radius of curvature along its length.
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