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THORACIC DEPLOYMENT DEVICE

Description

Technical Field

This invention relates to a device for the deployment of a stent graft

within the aorta and particularly in relation to deployment within the thoracic aorta.

Background of the Invention

Throughout this specification when referring to deployment of a stent

graft or prosthesis within the aorta of a patient the term proximal will be used for

that end of both the deployment device and the stent graft at that end which is

closer to the heart of a patient and the term distal will be used for that end of the

deployment device or stent graft which in use is furthest from the heart. When

applied to other vessels corresponding terms such as caudal and cranial should be

understood.

Deployment of stent grafts within the thoracic aorta using an

endovascular deployment method through the iliac arteries into the aorta can be

done with a deployment device which has retained on it a stent graft which includes

an exposed stent at the distal end of the graft.

As the stent graft has in one embodiment an exposed stent at the distal

end preferably with barbs on it, it must be deployed in a device which keeps the

barbs covered until deployment is required. This can be done with a capsule,

which covers the exposed stent, but there is a problem. When withdrawing the

capsule, a proximal end retention system, which uses trigger wires to retain the

proximal end of the stent, can be released by pulling the trigger wires, thereby

releasing part of the graft prematurely.

It is the object of this invention to provide a deployment device which

overcomes this problem or at least provides the physician with a useful alternative

device.

Summary of the Invention

In one form therefore although this may not necessarily be the only or

broadest form the invention is said to reside in a stent graft deployment device
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which holds a stent graft in a retained condition and is arranged to release a distal

end of a stent graft before a proximal end of the stent graft, the device having a

proximal stent graft end release mechanism and a distal stent graft end release

mechanism associated with a deployment catheter and an arrangement to allow

movement of at least part of the deployment catheter including the distal stent graft

end release mechanism independent of movement of the proximal stent graft

release mechanism.

It will be seen that by this method, movement of the deployment

catheter, which enables release of the distal end of the stent graft, can be achieved

without movement of the trigger wire release mechanism.

Preferably the deployment catheter includes a capsule engaging the

distal end of the stent graft or prosthesis or a distally extending exposed stent on

the stent graft or prosthesis.

The trigger wires may be used for both the proximal end and the distal

end of the prosthesis or stent graft with separate trigger wire release mechanisms

for each. The trigger wire release mechanism for the distal end is actuated before

removing the distal exposed stent capsule.

There may be provided a sheath over the deployment catheter to cover

the stent graft during initial deployment with the sheath manipulator fixed onto the

deployment catheter. Movement of the sheath manipulator on the deployment

catheter will move the sheath with respect to the deployment catheter and expose

the stent graft.

The arrangement to allow movement of the deployment catheter

independently of movement of the trigger wire release mechanism may include a

fixed handle associated with the trigger wire release mechanism and to which the

trigger wires are fixed and a sliding handle to which the deployment catheter and

the capsule are fixed. The sliding handle is preferably mounted on the fixed handle

and can slide with respect to it from a position where the capsule on the

deployment catheter covers the exposed stents at the distal end of the stent graft

to a position where the exposed stents are released. Hence moving the sliding
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handle with respect to the fixed handle moves the deployment catheter and the

capsule without releasing the trigger wires for the proximal end of the stent graft.

There may be an arrangement which prevents movement of the sliding

handle with respect to the moving handle until this movement is required. This

arrangement may be provided by a thumbscrew fixed to the sliding handle which

engages against a portion of the fixed handle to prevent inadvertent or early

movement of the sliding handle with respect to the fixed handle. The thumbscrew

is removed when it is desired to move the sliding handle.

There may also be provided a mechanism which prevents the

deployment catheter from being moved forward after an initial movement back.

Such a mechanism may be provided bya spring loaded pin or plunger mechanism

on one of the handles which engages the other of the handles and allows

movement from the position where the capsule on the deployment catheter is

engaged onto the exposed stents to a position where the deployment catheter is

disengaged and at that time the spring loaded pin mechanism engages a recess in

the other handle portion to prevent forward movement again.

There may be provided a hemostatic seal associated with the sliding

handle to prevent loss of blood through the sliding mechanism. The hemostatic

seal may include a guide tube fixed onto the deployment catheter and sliding into

a central lumen in the fixed handle with an 0 ring around it to seal.

The stages of operation of a deployment device are as follows. First once

the deployment device is deployed in the correct position within the anatomy of the

human or animal the sheath is withdrawn to expose the stent graft. Atthis stagethe

proximal end of the stent graft is retained by mooring loops actuated by a trigger

wire and the distal end of the stent graft is retained by a capsule and a trigger wire.

In an alternative form the invention is said to reside in a stent graft

deployment apparatus comprising a deployment catheter having a proximal end

adapted to be introduced into a patient and a distal end adapted to remain outside

a patient, the distal end including a handle arrangement, the catheter having at a

proximal end thereof a region adapted in use to contain a stent graft; a sheath

arrangement adapted in use to extend over and cover the region adapted to be
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moved with respect to the catheter to expose the region to thereby enable

deployment of the stent graft; a nose cone dilator positioned at the proximal end

of the deployment catheter; a distal retention arrangement for the stent graft at a

distal end of the region and comprising a proximally facing capsule having a

passageway and adapted to retain the distal end of a stent graft; the handle

arrangement including a fixed handle and a sliding handle, at least the capsule

being affixed to the sliding handle, whereby movement of the sliding handle with

respect to the fixed handle moves the capsule independent of movement of the

nose cone dilator.

In a further form the invention is said to reside in a stent graft

deployment apparatus comprising a deployment catheter having a proximal end

adapted to be introduced into a patient and a distal end adapted to remain outside

a patient, the distal end including a handle arrangement; a longitudinal lumen

through the deployment catheter; a guide wire catheter extending through the

longitudinal lumen and extending proximally ofthe deployment catheter, the guide

wire catheter having a proximal end and a distal end; and the guide wire catheter

being movable longitudinally and rotationally with respect to the deployment

catheter; a nose cone dilator being attached to proximal end of the guide wire

catheter and extending proximally thereof; a sheath arrangement adapted in use

to cover at least a portion of the deployment catheter and to extend to the nose

cone dilator and adapted to be moved with respect to the catheter to enable

deployment of a stent graft retianed on the deployment device; a distal retention

arrangement for the stent graft at a proximal end of the deployment catheter and

comprising a proximally facing capsule having a passageway and adapted to retain

a distal end of a stent graft; the handle arrangement including a fixed handle and

a sliding handle, the deployment catheter and the capsule being affixed to the

sliding handle, whereby movement of the sliding handle with respect to the fixed

handle moves the deployment catheter and the capsule independent of movement

of the nose cone dilator. Preferablythere is a proximal retention arrangement

on the guide wire catheter distal ofthe nose cone dilator forthe proximal end of the

stent graft and the proximal retention arrangement can include at least one
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proximal trigger wire. The proximal trigger wire can extend from the outside of the

patient where it is retained by a trigger wire release mechanism on the fixed

handle.

Preferably the distal retention arrangement includes an aperture

extending through the capsule and a distal trigger wire extending along the

deployment catheter and extendable through the aperture. The distal trigger wire

can extend from the outside of the patient where it is retained by a trigger wire

release mechanism on the fixed handle.

Preferably the sliding handle is mounted on the fixed handle and can

slide longitudinally with respect to the fixed handle.

There can be further included a locking arrangement which prevents

movement of the sliding handle with respect to the fixed handle. The locking

arrangementcan comprise a thumbscrewfixed to the sliding handlewhich engages

against a portion of the fixed handle to prevent inadvertent or early movement of

the sliding handlewith respecttothefixed handle and wherein thethumbscrewcan

be removed when it is desired to move the sliding handle. There also can be a lock

mechanism which prevents the sliding handle from being moved forward after an

initial movement back. The lock mechanism can be provided by a spring loaded

pin or plunger mechanism on one of the fixed handle or the sliding handle which

engages the other of the fixed or sliding handles and allows movement of the

deployment catheter from the position where the capsule on the deployment

catheter is engaged onto the exposed stents to a position where the deployment

catheter is disengaged and wherein at that time the spring loaded pin mechanism

engages a recess in the other of the fixed or sliding handles to prevent further

movement.

There can be further included a hemostatic seal associated with the fixed

handle to prevent loss of blood between the fixed handle and the sliding handle.

The hemostatic seal can include a guide tube fixed onto the deployment catheter

and sliding into a central lumen in the fixed handle with an O-ring in the fixed

handle engaging around the guide tube.
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The stages of operation of deployment device are as follows. First once

the deployment device is deployed in the correct position within the anatomy of the

human or animal, the sheath is withdrawn to expose the stent graft. At this stage

the proximal end of the stent graft is retained by mooring loops actuated by a

trigger wire and the distal end of the stent graft is retained by a capsule and a

trigger wire.

Nextthe distal triggerwire release mechanism is operated and thetrigger

wire release mechanism is completely withdrawn and discarded to remove the

trigger wire from the distal end of the stent graft.

Next the thumbscrew on the sliding handle is released and discarded.

Next it is necessaryto pull backon the deployment catheter manipulator

so that the sliding handle moves with respect to the fixed handle until the spring

pin engages into a recess in the fixed handle to withdraw the capsule from the

distal end of the stent graft. At this stage the distal end of the stent graft is

deployed. At this stage, too, the spring pin prevents any forward movement of the

deployment catheter.

Next the proximal trigger wire release mechanism is withdrawn and

discarded to remove the trigger wire from the proximal end of the stent graft. This

releases the mooring loops and the graft is then fully deployed.

Finally the pin vice fixed to the fixed handle is released to withdraw the

nose cone of the deployment device towards the capsule and then the deployment

device is withdrawn.

Alternatively at this stage the sheath may be left in place and the

deployment device less the sheath can be withdrawn so other devices such as an

inflatable balloon to ensure complete engagement against the walls of the aorta

may be deployed through the sheath.

Brief Description of the Drawing

Fig. 1 shows a general external viewof the deployment device according

to one embodiment of this invention;

Fig. 2 shows a longitudinal cross-sectional view of the embodiment

shown in Fig 1;



WO 2004/028399 PCTiUS2003/020496

-7-

Fig. 3 shows the same view as Fig. 2 but after withdrawal of the sheath;

Fig. 4 shows the same view as Fig. 3 but after activation of the sliding

handle;

Fig. 5 shows a detailed longitudinal cross-sectional view of the sliding

and fixed handle portion of one embodiment of a deployment device according to

the invention;

Fig. 6 shows a view of the embodiment shown in Fig. 5 after withdrawal

of the capsule;

Fig. 7 shows a side view of the embodiment shown in Fig. 5; and

Fig. 8 shows a side view of the embodiment shown in Fig. 6 after

withdrawal of the capsule.

Detailed Description

Now looking more closely at the drawings and in particular Figs. 1 and

2, it will be seen that the deployment device generally comprises, working from the

inside towards the outside, a guide wire catheter 1 which extends the full length of

the device from a syringe socket 2 at the far distal end of the deployment device to

a nose dilator 3 at the proximal end of the deployment device.

The nose cone dilator 3 is fixed to the guide wire catheter 1 and moves

with it.

The nose cone dilator has a through bore 5 as an extension of the lumen

of the guide wire catheter 1 so that the deployment device can be deployed over

a guide wire (not shown).

To lock the guide wire catheter 1 with respect to the deployment device

in general, a pin vice 4 is provided.

The trigger wire release mechanism generally shown as 6 at the distal

end of the deployment device includes a distal end trigger wire release mechanism

7 and a proximal end trigger wire release mechanism 8. The trigger wire release

mechanisms 7 and 8 slide on a portion of the fixed handle 10. Until such time as

they are activated, the trigger wire mechanisms 7 and 8 which are fixed by

thumbscrews 11 and remain fixed with respect to the fixed portion of the fixed

handle.



WO 2004/028399 PCTiUS2003/020496

-8-

Immediately proximal ofthetrigger wire release mechanism 6 is a sliding

handle mechanism generally shown as 15. The sliding handle mechanism 

generally includes a fixed handle extension 16 of the fixed handle 10 and a sliding

portion 17. The sliding portion 17 slides over the fixed handle extension 16. A

thumbscrew 18 fixes the sliding portion 17 with respect to the fixed portion 16.

The fixed handle portion 16 is affixed to the trigger wire mechanism

handle 10 by a screw threaded nut 24.

The sliding portion of the handle 17 is fixed to the deployment catheter

19 by a mounting nut 

A deployment catheter extends from the sliding handle 17 through to a

capsule 21 at the proximal end of the deployment catheter 19.

Overthe deployment catheter 19 is a sheath manipulator 22 and a sheath

23, which slides with respect to the deployment catheter 19 and in the ready to

deploy situation as shown in Figs. 1 and 2 extends from the sheath manipulator 22

forward to the nose cone dilator 3 to cover a stent graft 25 retained on the

deployment device distally of the nose cone dilator 3.

In the ready to deploy condition shown in Figs. 1 and 2, the sheath 23

assists in retaining the stent graft 25, which includes self-expanding stents 26 in a

compressed condition. The proximal covered stent 27 is retained by a fastening at

28 which is locked by a trigger wire (not shown) which extends to trigger wire

release mechanism 8. The distal exposed stent 29 on the stent graft 25 is retained

within the capsule 21 on the deployment catheter 19 and is prevented from being

released from the capsule by a distal trigger wire (not shown) which extends to the

distal trigger wire release mechanism 7.

Fig. 3 shows the same view as Fig. 2 but after withdrawal of sheath 23,

and Fig. 4 shows the same view as Fig. 3, but after activation of sliding handle

mechanism 

In Fig. 3, the sheath manipulator 22 has been moved distally so that its

proximal end clears the stent graft 25 and lies over the capsule 21. Freed of

constraint, the self expanding stents 26 of the stent graft 25 are able to expand.

However, the fastening 28 still retains the proximal end of the proximal stent 27,
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and the capsule 21 still retains the distally extending exposed stent 29. At this

stage, the proximal and distal ends of the stent graft 25 can be independently

repositioned, although if the proximal stent 27 included barbs as it has in some

embodiments, the proximal end can only be moved proximally.

Once repositioning has been done, the distal end of the stent graft 

should be released first. This is done so that blood flow, which is from proximal to

distal, cannot inflate the stent graft in a wind sock type of effect and cause

migration of the stent graft during deployment. For this reason, it is desirable to

release the distal end of the stent graft first, but if the capsule is moved distally,

then the release mechanisms could also move, which could release the proximal

end prematurely. Hence the distal trigger wire release mechanism 7 on the handle

is removed to withdraw the distal trigger wire. Then the thumb screw 18 is

removed, and the sliding handle 17 is moved distally to the position shown in Fig.

4. This moves the capsule 21 to release the exposed stent 29. As the fastening 28

is retained on the guide wire catheter 1, just distal of the nose cone dilator 3 and the

guide wire catheter 1 is locked in position on the handle 10 by pin vice 4, then the

proximal trigger wire release mechanism 8, which is on the handle 10, does not

move when moving the sliding handle, deployment catheter 19 and capsule 21 so

the proximal end of the stent graft 25 remains in a retained position. The proximal

end of the stent graft 25 can be again manipulated at this stage by manipulation of

the handle. Although if the proximal stent 27 included barbs as discussed above,

the proximal end can only be moved proximally. The proximal fastening 28 can

then be released by removal of the proximal trigger wire release mechanism 8.

Now looking more closely at Figs. 5 to 8, the detailed construction of a

particular embodiment of a sliding handle mechanism according to this invention

is shown. Figs. 5 and 7 show the sliding handle mechanism in the ready to deploy

condition. Figs. 6 and 8 show the mechanism when the deployment catheter and

hence the capsule has been withdrawn by moving the sliding handle with respect

to the fixed handle.

The fixed handle extension 16 is joined to the trigger wire mechanism

handle 10 by screw threaded nut 24.
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The sliding handle 17 is fixed to the deployment catheter 19 by screw

threaded fixing nut 20 sothatthe deployment catheter moves along with the sliding

handle 17. The sliding handle 17 fits over the fixed handle extension 16 and, in the

ready to deploy situation, is fixed in relation to the fixed handle by locking

thumbscrew 18, which engages into a recess 30 in the fixed handle extension 16.

On the opposite side of the fixed handle extension 16 is a longitudinal track31 into

which a plunger pin 32 spring loaded by means of spring 33 is engaged. At the

distal end of the track 31 is a recess 34.

A guide tube 35 is fixed into the proximal end of the sliding handle 17 at

36 and extends backto engage into a central lumen 41 in the fixed handle extension

16 but able to move in the central lumen 41. An 0 ring 37 seals between the fixed

handle extension 16 and guide tube 35. This provides a hemostatic seal for the

sliding handle mechanism. The trigger wire 38, which is fixed to the trigger wire

releasing mechanism 8 by means of screw 39, passes through the annular recess

42 between the fixed handle extension 16 and the guide wire catheter 1 and then

more proximally in the annular recess 44 between the guide wire catheter 1 and the

guide tube 35 and forward to extend through the annular recess 46 between the

guide wire catheter 1 and the deployment catheter 19 and continues forward to the

proximal retaining arrangement. Similarly the distal trigger wire (not shown)

extends to the distal retaining arrangement.

A further hemostatic seal 40 is provided where the guide wire catheter

1 enters the trigger wire mechanism handle 10 and the trigger wires 38 pass

through the hemostatic seal 40 to ensure a good blood seal.

As can be seen in Figs. 6 and 8, the locking thumbscrew 18 has been

removed and discarded, and as the sliding handle is moved onto the fixed handle,

the plunger pin 32 has slid back along the track 31 to engage into the recess 34. At

this stage, the sliding handle cannot be moved forward again.

As the trigger wire release mechanisms 7 and 8 are on the trigger wire

mechanism handle 10, which is fixed with respect to the fixed handle 16, then the

proximal trigger wire 38 is not moved when the deployment catheter 19 and the
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sliding handle 17 is moved so that it remains in position and does not prematurely

disengage.

Throughout this specification various indications have been given as to

the scope of this invention but the invention is not limited to any one of these but

may reside in two or more of these combined together. The examples are given

for illustration only and not for limitation.

Throughoutthis specification unless the context requires otherwise the

words comprise and include and variations such as comprising and including will

be understood to imply the inclusion of a stated integer or group of integers but not

the exclusion of any other integer or group of integers.



00 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. A stent graft deployment device which holds a stent graft (25) in a retained

condition and arranged to release a distal end of a stent graft before the proximal

0 5 end (27) of the stent graft,

the device having a deployment catheter (19),
INO

Na proximal stent graft end release mechanism and a distal stent graft end00
00 release mechanism associated with the deployment catheter and an arrangement00

CC to allow movement of at least part of the deployment catheter including the distal

stent graft end release mechanism independent of movement of the proximal stent

graft end release mechanism,

wherein the distal end release mechanism includes a capsule (21) for

engaging the distal end of the stent graft or a distally extending exposed stent (29)

on the stent graft and the arrangement to allow movement of at least part of the

deployment catheter independently of movement of the proximal end release

mechanism includes a fixed handle (16) associated with a trigger wire release

mechanism which incorporates the proximal stent graft end release mechanism

and the distal stent graft end release mechanism and a sliding handle (17) to

which the deployment catheter and the capsule are fixed.

2. A stent graft deployment device as in Claim 1 wherein the proximal end

release mechanism includes at least one proximal trigger wire.

3. A stent graft deployment device as in Claim 1 wherein the distal end release

mechanism includes a distal trigger wire.

4. A stent graft deployment device as in Claim 3 including an arrangement to

remove the distal trigger wire at the distal end of the stent graft before removing

the distal exposed stent capsule.

A stent graft deployment device as in Claim 1 further including a sheath

(23) over the deployment catheter to cover the stent graft during initial deployment



o00 with the sheath being actuatable by a sheath manipulator (22) slidably receivedO
O onto the deployment catheter and wherein movement of the sheath manipulator on

the deployment catheter will move the sheath with respect to the deployment

catheter to expose the stent graft.

6. A stent graft deployment device as in Claim 1 wherein the sliding handle is

mounted on the fixed handle and can slide longitudinally with respect to the fixed00
00 handle.
00

O 10 7. A stent graft deployment device as in Claim I further including a locking

arrangement (18) which prevents movement of the sliding handle with respect to

the fixed handle.

8. A stent graft deployment device as in Claim 7 wherein the locking

arrangement comprises a thumbscrew (18) fixed to the sliding handle which

engages against a portion of the fixed handle to prevent inadvertent or early

movement of the sliding handle with respect to the fixed handle and wherein the

thumbscrew can be removed when it is desired to move the sliding handle.

9. A stent graft deployment device as in Claim 7 further including a lock

mechanism (32) which prevents the sliding handle from being moved forward after

an initial movement back.

A stent graft deployment device as in Claim 9 wherein the lock mechanism

(32) is provided by a spring loaded pin or plunger mechanism on one of the fixed

handle or the sliding handle which engages the other of the fixed or sliding handles

and allows movement of the deployment catheter from the position where the

capsule on the deployment catheter is engaged onto the exposed stents to a position

where the deployment catheter is disengaged and wherein at that time the spring

loaded pin mechanism engages a recess in the other of the fixed or sliding handles

to prevent further movement.



00 11. A stent graft deployment device as in Claim 7 further including a0
0 haemostatic seal (40) associated with the fixed handle to prevent loss of blood
(N

between the fixed handle and the sliding handle.

O 5 12. A stent graft deployment device as in Claim 11 wherein the haemostatic seal

includes a guide tube fixed (35) onto the deployment catheter and sliding into a

central lumen in the fixed handle with an O-ring (37) in the fixed handle engaging00
0000 around the guide tube.
C,

13. A stent graft deployment apparatus comprising;

a deployment catheter (19) having a proximal end adapted to be introduced

into a patient and a distal end adapted to remain outside a patient, the distal end

including a handle arrangement 

a longitudinal lumen through the deployment catheter;

a guide wire catheter extending through the longitudinal lumen and

extending proximally of the deployment catheter, the guide wire catheter having a

proximal end and a distal end;

a nose cone dilator being attached to the proximal end of the guide wire

catheter and extending proximally thereof;

a proximal retention arrangement (28) on the guide wire catheter distal of

the nose cone dilator for the proximal end of the stent graft;

the guide wire catheter being movable longitudinally and rotationally with

respect to the deployment catheter;

a sheath arrangement (23) adapted in use to cover at least a portion of the

deployment catheter and to extend to the nose cone dilator and adapted to be

moved with respect to the catheter to expose a stent graft (26) retained on the

deployment apparatus;

a distal retention arrangement for the stent graft at a proximal end of the

deployment catheter and comprising a proximally facing capsule (21) having a

passageway and adapted to retain a distal end (29) of a stent graft;

the handle arrangement including a fixed handle (16) and a sliding handle

the deployment catheter and the capsule being affixed to the sliding handle,



o00 whereby movement of the sliding handle with respect to the fixed handle moves
O

Sthe deployment catheter and the capsule independent of movement of the nose

Scone dilator.

0 5 14. A stent graft deployment apparatus as in Claim 13 wherein the proximal

retention arrangement includes at least one proximal trigger wire.

00
00 15. A stent graft deployment apparatus as in Claim 14 wherein the proximal00

M trigger wire extends from the outside of the patient where it is retained by a

0 10 proximal trigger wire release mechanism on the fixed handle.

16. A stent graft deployment apparatus as in Claim 13 wherein the distal

retention arrangement includes an aperture extending through the capsule and a

distal trigger wire extending along the deployment catheter and extendable

through the aperture.

17 A stent graft deployment apparatus as in Claim 16 wherein the distal trigger

wire extends from the outside of the patient where it is retained by a distal trigger

wire release mechanism on the fixed handle.

18. A stent graft deployment device as in Claim 13 wherein the sliding handle

(17) is mounted on the fixed handle (16) and can slide longitudinally with respect to

the fixed handle.

19. A stent graft deployment device as in Claim 18 further including a locking

arrangement (18) which prevents movement of the sliding handle with respect to

the fixed handle.

A stent graft deployment device as in Claim 19 wherein the locking

arrangement (18) comprises a thumbscrew fixed to the sliding handle which

engages against a portion of the fixed handle to prevent inadvertent or early



00 movement of the sliding handle with respect to the fixed handle and wherein the0
Sthumbscrew can be removed when it is desired to move the sliding handle.

S 21. A stent graft deployment device as in Claim 13 further including a lock

0 5 mechanism (32) which prevents the sliding handle from being moved forward after

an initial movement back.

0O
00
00 22. A stent graft deployment device as in Claim 21 wherein the lock mechanism
(N
Mc, is provided by a spring loaded pin or plunger mechanism on one of the fixed

0 10 handle or the sliding handle which engages the other of the fixed or sliding handles

and allows movement of the deployment catheter from the position where the

capsule on the deployment catheter is engaged onto the exposed stents to a position

where the deployment catheter is disengaged and wherein at that time the spring

loaded pin mechanism engages a recess in the other of the fixed or sliding handles

to prevent further movement.

23. A stent graft deployment device as in Claim 13 further including a

haemostatic seal (40) associated with the fixed handle to prevent loss of blood

between the fixed handle and the sliding handle.

24. A stent graft deployment device as in Claim 23 wherein the haemostatic seal

includes a guide tube (35) fixed onto the deployment catheter and sliding into a

central lumen in the fixed handle with an O-ring (37) in the fixed handle engaging

around the guide tube.
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