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(54) Endoscope, remote actuator and
aneurysm clip applicator

(57) A device for applying an aneurysm clip
includes a lockable steerable endoscope 12,
having steering mechanism 14, and a surgical
device for applying the clip including an applicator
22 for the clip 24 comprising a remote actuator in
the form of a flexible shaft 44 inside a fiexible
conduit 42, both running inside the endoscope, and
jaws for holding the clip at the distal end of the
shaft.

The endoscope, which comprises an
articulated conduit with tension wires to lock the
segments in place (Figs. 8-9), is steered to the site
of the aneurysm and locked in position. The
applicator is introduced into the endoscope, and
moved to the site of the aneurysm by driving both
the shaft and the conduit by drive mechanisms
{Figs. 2-5) in the housing 20. The clip, when in
position around the aneurysm, is actuated by
movement of the shaft out of the conduit to open
the jaws and release the clip which closes around
the aneurysm.

The endoscope may be used with other
instruments e.g. biopsy forceps or instruments for
suction irrigation, visual inspection or laser
treatment. 26

28

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.

The claims were filed later than the filing date within the period prescribed by Rule 25(1) of the Patents Rules 1982.
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Surgical Device

The invention relates to surgical devices. Surgical devices

according to the invention are especially useful for neurosurgery.

In many surgical techniques it is necessary to introduce instruments
into the body, and to operate them at sites within the body to which
it is difficult to gain access. For example, accces to aneurysms on’
blood vessels, particularly those at the base of the brain, is often
very difficult. Aneurysms are treated by placing clips across their
necks to isolate them from the blood vessel on which they have
formed. This operation is currently performed by holding a clip
open in a pair of specially adapted, rigid, forceps, and then
positioning the clip around the neck of the aneurysm, and releasing
it from the forceps by manual action. The rigidity of the forceps
presents problems in the confined spaces within the brain, as a
large arm movement by the surgeon may be required in order to effect
a small movement of the tip of the instrument. Inaccuracies in
movement and hand tremor can result in accidental damage to tissues
and blood vessels. This is clearly especially undesirable when

operating close to brain tissue.

According to a first aspect of the invention there is provided a
remote actuator comprising: a conduit; a shaft axially movable with
the conduit; drive means for driving the conduit and the shaft along
their axes and which can be disengaged from at least one of them;
and actuation means for driving either the conduit or the shaft
along the axis thereof; whereby, in use, the conduit and shaft may

be moved together to a location, and relative to one another for

actuation.
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Preferred embodiments of the first aspect of the invention provide a
surgical device, for introducing a surgical instrument to an
operating site in a patient and actuating the instrument,
comprising: a conduit; a shaft axially movable within the conduit;
first drive means operable to drive the conduit along the axis
thereof ; second drive means operably connected to the first drive
means to drive the shaft along the axis thereof, at least one of the
first and second drive means being movable into and out of
engagement with the conduit or shaft respectively; and third drive
means operable independently of the first and second drive means to
drive only one of the conduit and the shaft along the axis thereof,
a first, distal, end of the device being adapted to carry a surgical
instrument actuable by relative axial movement of the conduit and
the shaft whereby, in use, the distal end of the device is
introduced into a patient and moved to the operating site by the
first and second drive means, and the tool is the actuated by the
third drive means moving the conduit and the shaft relative to each

other.

The surgical device of the invention is useful when used within a
tube, such as an endoscope, which itself is introduced into the body
either through a natural orifice or an incision, and particularly
useful when used with a conventional steerable endoscope. In this
case, it is particularly advantageous that the conduit and shaft of

the surgical device of the invention be flexible.

In employing the devices of the invention together with a steerable
endoscope, only a small hole need be made in the skull or body

tissue of the patient in order to introduce the endoscope. Normally,
when a surgical device of the invention is used in surgery on the
cranium, the proximal ends of the device and associated endoscope
will be mounted on a halo-type mounting around the patient's skull.
This holds the surgical device and the endoscope immobile relative

to the skull of the patient, reducing the risk of damage by unwanted

movement of the device or endoscope.

A surgical instrument attached to the distal tip of the device of

‘
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the invention can be carried to the sites to be operated on through

the ventricles of the brain or around the base of the brain.

Introducing surgical instruments using a flexible endoscope in this
way allows an operation to be performed using far less potentially
damaging techniques than are used at present. For example, if an
instrument were to be introduced around the brain for the occlusion
of a basilar aneurysm using the invention in conjunction with
endoscope, less retraction of the brain and less exposure of the
brain tissue would be necessary than is the case with present

techniques.

The tip of the steerable endoscope is controlled remotely, so that
when the device of the invention is used with an endoscope of this
type, movement to close to the final position of the distal tip of
the device is not subject to the hand tremor associated with hand
held instruments. The tip of the surgical device of the invention
may then be advanced and retracted smoothly to and from the exact
site of the operation, by use of the first and second drive means,
again without hand tremor. Actuation of the surgical instrument is
achieved by use of the third drive means, which either extends the
shaft within the conduit, or retracts the conduit over the shaft, to
actuate the instrument. Whilst actuation is being effected, one or
both of the first and second drive means is disengaged from either
the conduit or the shaft or both, so that the surgical device as a
whole does not extend further or retract. Optical fibres may be
introduced into the endoscope, allowing direct viewing of the area
operated upon. This assists in very accurate positioning of the

instrument.

According to a second aspect of the invention there is provided an
applicator for applying an aneurysm clip to a blood vessel at a site
within a patient's body comprising; a shaft axially movable within a
conduit; and jaws adapted to hold an aneurysm clip and mounted at an
end of the shaft, the jaws being resiliently biased to the open

position and movable between a closed condition in which the jaws

]
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are restrained against opening by the inner surface of the conduit
and an open condition in which the jaws are free of the conduit by

axial movement of the shaft relative to the conduit.

In preferred aneurysm clip applicators according to the second
aspect of the invention, the shaft and conduit are part of a

surgical device according to the first aspect of the invention.

This aspect of the invention is envisaged to be particularly useful
in the clipping of aneurysms in the cranium, but may also be used

with advantage in other relatively inaccesible areas of the body.

According to a third aspect of the invention there is provided a
flexible conduit comprising: a plurality of conduit elements
disposed end to end to form the conduit; at least two tens ion
members anchored to the conduit element at a first end of the
conduit and passing through each other conduit element successively;
and means for tensioning the tension members to any adjacent conduit
elements to bear and lock against each other and so render the
conduit rigid. It is preferred that three tension members are
provided, and that they are disposed substantially evenly around the

conduit.

It is particularly preferred that the flexible conduit is a
conventional steerable endoscope, in which case the invention is
particularly useful in neurosurgery. The endoscope can be
introduced into sites which are normally difficult to gain access to
with the minimal exposure of brain tissue, and when in position can
be made rigid so that no unwanted movements of the endoscope tube

take place.

The invention will be further described by way of example with

reference to the drawings in which:

“
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Fig. 1 is a perspective view of an aneurysm c¢lip applicator
embodying the invention;

Fig. 2 is a diagrammatic perspective view of one end of a first
embodiment of a surgical device according to the first aspect of the
invention;

Fig. 3 is a section on line 3 - 3 of Figure 23

Fig. 4 is a diagrammatic perspective view of a second embodiment of
a surgical device according to the first aspect of the invention;
Fig. 5 is a section on line 4 - 4 of Figure 4;

Figs. 6a and b are diagrammatic perspective views of an embodiment
of aneurysm clip applicator according to the second aspect of the
invention;

Figs. 7a and b are sections along the lines 7 - 7 of Figure 6a and
b;

Figs. 8 a, b and c show diagrammatic sections of an endoscope device
according to the third aspect of the invention; and

Fig. 9 shows a diagrammatic section of part of a second embodiment
of an endoscope device according to the third aspect of the

invention.

The aneursym clip applicator of Figure 1 includes a flexible
endoscope tube 12 with a remote steering mechanism 14 of known type.
A flexible conduit 42 is positioned and axially movable in the
endoscope tube, and a shaft 44 is positioned and axially movable in
the conduit. Movement of the conduit and shaft together or with
respect to one another, is controlled by a mechanism housed in
housing 20, which will be described in greater detail below. At
the distal tip of the shaft 1s an aneurysm clip applicator 22 for
applying an aneurysm clip 24 of conventional type to an aneursym 26
in a blood vessel 28. Actuation of the applicator 22 will be further
described in detail below.

The proximal end portion of a preferred surgical device is shown in
Figures 2 and 3. The distal portion of the device is omitted for

clarity.
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The conduit 42 and shaft 44 extend into a housing 20. The end
portion of the conduit 42 is partly cut away to form a channel 46 in
which the end portion of the shaft 44 lies. The conduit 42 is of

circular section, and the shaft 44 is of square section.

The faces of the side walls of the channel 46 each have a rack 48 of
teeth extending axially along the channel, and the end portion of
the shaft 44 has a rack 52 of teeth extending axially along the
surface exposed in the channel The base of the channel 46 has a
slot cut in it, and a rack 52 extends axially along the surface of

the shaft 44 opposite the slot 54.

A pair of first driving wheels 58 and an intermediate second driving
wheel 60 are mounted on first axle 62 extending through the housing
20 transversely to the conduit and shaft. The wheels have teeth on
their outer rim, and are disposed and dimensioned so that the pair
of first driving wheels can engage the rack on the channel portion
46 of the conduit 42 while, at the same time, the second wheel 60
engages the rack 52 on the exposed surface of the shaft 44. The
axle 62 has a knurled wheel 64 mounted on it externally to the

housing 20.

By rotation of the knob 64, the first and second driving wheels are
rotated to move both the conduit 42 and the shaft 44 together in the
axial direction. The gearing between the wheels and the conduit and
shaft are chosen so that the shaft and conduit move together at the

same velocity as each other.

By sliding the axle 62 transversely across the housing, the wheels

may be moved out of engagement with the rack on the conduit and

shaft.

A third driving wheel 66, also mounted on a second axle 68 extending
transversely through the housing 20, passes through the slot 54 so
that teeth on the rim of the wheel engage the rack 56 on the surface

of the shaft 44 opposite the slot.
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A knurled knob 70 is mounted on the second axle 68 externally of the
housing 20. By rotation of the knurled knob 70, the third wheel 66
is caused to rotate, and so moves the shaft 44 axially within and
relative to the conduit 42. Provided that the first axle 62
carrying the first 58 and second 60 driving wheels is in the
disengaged position, no movement of the conduit will be occasioned

by movement of the shaft 44.

In the second preferred embodiment of a surgical device according to
the invention, a slightly different driving arrangement is employed.
This arrangement is shown in Figures 4 and 5. In this embodiment,
the conduit 42 and coaxial shaft 44 are mounted in a housing 20 as
in the first embodiment. Also as in the first embodiment, a channel
portion 46 of the conduit 42 is formed by a cut away at the end
portion of the conduit within the housing 20. As in the first
preferred embodiment, the end faces of the side walls of the channel
46 and the exposed surface of the shaft 44 are each provided with an
axially extending rack of teeth 48, 50 respectively. The pair of
first 58 and the second 60 driving wheels are disposed on a first
axle 62 identically with the first embodiment. The first and second
driving wheels have teeth on their rim, and are operable to move the
conduit 42 and shaft 44 together as in the first embodiment, and can

be moved out of engagement with the rack on the conduit and shaft.

In this embodiment, there is no slot in the base of the channel
portion 46 of the conduit 42. The outer surface of the base of the
channel portion 46 of the conduit 42 has a rack 80 of teeth disposed
axially upon it. A third driving wheel 82 mounted on a second axle
84 extending transversely across the housing 20 engages with the

rack 80 on the outer surface of the base of the channel portion 46.

When it is desired to move the conduit relative to the shaft, the
first axle 62 is moved so that the first 58 and second 60 driving
wheels are out of engagement with their respective racks 48, 50 on
the conduit 42 and shaft 44, and a knurled wheel 70 mounted
externally to the housing 42 on the second axle 84 which carries the

third driving wheel 82 is turned to rotate the driving wheel 82 and



thus the conduit 42.

Referring again to Figure 1, the conduit 42 and shaft 44 of a
surgical device according to the invention may be inserted into a
flexible endoscope 12, which itself can be inserted into the body of
a patient, either through a natural orifice or through amn incision.
In the case of neurosurgery, access will normally be gained by means
of an incision and a small hole in the skull. The flexible
endoscope may be mounted on a halo type frame surrounding the
patient's head, and the control housing of the surgical device may

be similarly mounted, to guard against unwanted movement.

The distal end of the flexible endoscope 12, containing the distal
end of the surgical device of the invention is introduced into the
incision, and moved close to the site of the operation in a
conventional manner, such as manually, or by steering in the case of
a conventional steerable endoscope. When the site of the operation
is almost reached, the endoscope is held in position and the conduit
42 and shaft 44 are moved together to the exact site of the
operation by turning the first knurled wheel 64 to move the conduit
42 and shaft 44 together. When the instrument carried by the device
is in position, it may be actuated by relative movement of the shaft
and conduit, achieved by rotation of the second knurled wheel 70 to

move either the shaft alone or the conduit alone.

The surgical device of the invention finds particular application
when used with the novel design of aneurysm clip applicator
described below, with reference to Figures 6 and 7. Figures 6a and
b show stages in the application of an aneurysm clip 90 to an
aneurysm (not shown). Figures 7a and b are sectional views of

Figures 6a and b.

The aneurysm clip applicator comprises jaws 92 pivotally mounted on
a stem 94, itself attached to the distal end of the shaft 44 of the
surgical device of either of the types shown in Figs. 2-5. The jaws
92 of the applicator are resiliently biased to the open position,

shown in Figures 6b and 7b.



When the applicator is withdrawn inside the conduit 42 of the
surgical device, as shown in Figures 6a and 7a, the jaws are closed,
since they are restrained against opening by the internal wall of
the conduit 42. In use, an aneurysm clip 90 is held in the jaws 92
of the aneurysm applicator, which is then introduced by means of a
flexible endoscope 12 to a position close to the site of the

aneurysm.

Conventional aneurysm clips 90 comprise two legs 96, which are
resiliently biased towards each other, to close the aneurysm when
they are in position. The legs 96 of the clip cross and curve round
to join each other to form a loop, the handle 98 of the clip 90. It
will be appreciated that when the handle loop 98 is squeezed closed,
the legs 96 move apart, and that when the handle is released, the

resilience of the clip causes the legs 96 to move together.

When the aneurysm clip 90 is held in the closed jaws 92 of the
aneurysm clip applicator, as shown in Figures 6a and 7a, the handle
98 is held between the jaws, causing the legs 96 to open. The
applicator is introduced to the site of the aneurysm down the
endoscope 12, and moved into exact position, with the legs 96 either
side of the neck of the aneurysm, by rotation of the first knurled
wheel 64, to move the conduit 42 and the shaft 44 together into

position.

When the clip is in position, the jaws are released by operation of
the second knurled wheel 70 to move the shaft relative to the
conduit, as shown in Figures 6b and 7b. It will be appreciated that
when the first embodiment of the surgical device, shown in Figs. 2
and 13 is employed, in which relative movement of the shaft and the
conduit is achieved by movement of the shaft, the aneurysm clip
applicator will be actuated to open the jaws 92 a short distance
away from the eventual site of the aneurysm clip, since a little
further movement of the jaws and the clip takes place during
actuation. 1In the case of the second embodiment, shown in Figs. 4

and 5 in which the conduit is withdrawn slightly to effect actuation
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of the applicators, the clip is placed in the precise position
required, around the neck of the aneurysm, immediately prior to

actuation.

If the clip is applied slightly out of the desired position, the
jaws can be closed around it by operation of the second knurled
wheel 70 in the opposite direction to that employed to apply the
clip. The applicator may then be repositioned by use of knurled
wheel 64, and actuated once more to release the clip around the

aneurysime.

The distal end faces of the conduit 42 are bevelled inwards to
ensure the smooth operation of the jaws 92 as they move in and out

of the conduit &42.

The endoscope 12 advantageously carries fibre optics to enable the
surgeon operating the aneurysm clip applicator to see the site of
the operation. Other surgical instruments may also be introduced

into the endoscope 12 to assist in the operation.

An embodiment of the third aspect of the invention is shown in
Figure 8a, b and c. The endoscope of this embodiment is steerable,
by conventional means (not shown). It includes a flexible endoscope
tube 100 made up of a plurality of relatively short tubular
endoscope elements 102 articulated end to end. A flexible sleeve
104 of a sterilisable plastics material covers the endoscosbe tube
100, and a liner 106 also of a sterilisable plastics material lines
the tube. The sleeve 104 and liner 106 are affixed to the distal
end endoscope element 108, as shown in Fig. 8a. The sleeve and
liner are formed of a single piece of plastics material, and extend
continuously over the outer and inner surfaces of the endoscope tube

100.

The distal end of the endoscope tube 100 is free, while the proximal
end is held in a housing 110. The end of the flexible sleeve 104 is
aff ixed to the outside of the housing which has provision for

clamping it to a halo-type frame or other anchoring.

<
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The housing has a first opening 111 in one wall to admit the
endoscope tube 100. The opposite wall has a second opening 113 to
allow access to the tube 100. A hollow stem 115 extends from the
second opening 113 toward the first opening 11l. The proximal end
endoscope element 117 abuts the end of the stem 115. The liner 106
is affixed to the inner surface of the stem 115. The diameter of
the endoscope tube 100 is large enough to allow several instruments

to be admitted.

The conduit elements 102 are joined together by three tension wires
112 of which two are shown in Fig. 8. One tension wire may be
omitted, or further tension wires used, if desired. The tension
wire 112 pass through eyes 114 on the outer surface of each conduit
element 102. Alternatively, the tension wires can pass through
channels in the conduit element. An end of each tension wire 112 is

attached to the spindle of a spring motor 116.

The spring motor 116 is of conventional type, consisting of a
helically wound spring (not shown), the inner end of which is
attached to the spindle of the motor and the outer end of which is
attached to the housing 110. The spring motors 116 operate to
maintain a constant tension in the wires 112 as the endoscope is
steered to the site of the operation. The spring motors will
normally be identical to each other, to ensure that all tens ion

wires 112 are under substantially the same tension.

A brake is provided to hold the wires 112 immobile, and so under
constant tension. The brake is in the housing 110. The brake
comprises for each wire 112, a brake plate 118 in the form of a
curred metal plate extending partly around the stem 115 in the
housing 110, over the wire 112. A marginal portion 120 of the plate
118 is resiliently biased away from the stem 115. A thicker length
122 of the wire 112 underlies the resiliently biased portion of the

plate 118.

An actuating sleeve 124 overlies the brake plates 118. The sleeve

“u
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has a rack 126 on its outer surface engaged by a toothed wheel 128.
The wheel is mounted on an axle (not shown) and may be turned by a
knurled wheel also mounted on the axle, externally of the housing

110.

By manual rotation of the knurled wheel, the toothed wheel 128
causes the actuating sleeve 124 to move against the resiliently
biased marginal portion 120 of the brake plates 118, to urge them
against the thicker lengths 122 of the wires 112, and so hold the
wires between the plates 118 and the outer surface of the stem 115
to prevent movement of the wires. The plates 118 can be locked in
the 'on' condition be means not shown, manually engagable and such
as a disengagable lock preventing rotation of the axle upon which

the toothed wheel 128 is mounted.

In a second embodiment shown in Fig. 9, the tension members are
flexible plastic cables 140 which are relatively thick, for example-
2-3 mm in diameter. The plastic cables 140 have at their proximal
ends a thinner portion 142. The thick and thin portions are

connected at a tapered face 144, which generally underlies the brake

plate 118.

In this embodiment, when the tube is bent, one of the thick portions
of the cables 140 moves further under the end of the brake plate
118. When the brake is applied, the marginal portion 120 of the
brake plate 118 bears on the tapered face 144 of the cable 140, to

hold the cable against movement.

Another alternative brake, not shown, comprises for each wire a cam
member pivotable, by a lever or wheel external to the housing 110
and operably connected to the cam member. The cam member is
pivotable between a first, off, position in which the cam is out of
contact with the wire, and a second, on, position in which the cam
member bears on the thicker length 122 of the wire 112 to hold it

against the outer surface of the stem 115

In use, the endoscope is introduced into the patient's body and

v
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driven to the site to be operated upon in a conventional manner.

Figure 8b shows this position, with the tube 100 bent as it enters

the patient's body (not shown).

When the distal end of the endoscope tube 100 is at the site of the
operation, the tension wires 112 are tensed to draw each conduit
element 102 into contact with adjacent elements, so that their end
surfaces grip. This holds the tube 100 rigid, as shown in Fig. 8c
to hold the configuration, and keep the tube 100 rigid, the brake is

operated, so that the tension in the wires is maintained.

The tension is applied to the wires 112 by turning the spindles of
the spring motors 116 to wind the wires into the spindles. It is
desirable that all the tension wires 112 are under about the same
tension, and so desirably a single handle (not shown) is operably
connected, in one of many well known ways, to each spindle, to turn

them together.

The tension in the wires can be relaxed by turning in the opposite
direction the handle which turns the spindles of the spring motors
116 so the tube is then flexible once more. When the tube bends, as
it is steered, any slack in one of the wires 112 is taken up by the

respective spring motor 116.

This aspect of the invention thus provides an endoscope which may
be moved to an operation site easily, since it is flexible. When in
position, it may be rendered rigid, so that movement of the proximal
end causes little disturbance at the distal end. The surgical
device and the aneurysm clip applicator of the first and second
aspects of the invention may be used with the advantage in
conjunction with the endoscope of the third aspect. Instruments
other than the aneurysm clip applicator may be used, and it is
envisaged that the invention will be useful in many other
operations, such as intraventricular surgery, posterior fossa
surgery, pituitary surgery, choroid plexeotomy and biopsy excis ion.

Examples of instruments which could be used in an endoscope

'
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according to the invention are instruments for suction irrigation,
visual inspection of the operation site and laser treatment and

biopsy forceps.
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8129922
Claims

1. A deformable conduit comprising a plurality of conduit elements
disposed end to end to form a conduit; at least two elongate tension
menbers anchored to the conduit element at one end of the conduit
and passing through each other conduit element successively; and
means for tensioning the tension members to cause adjacent conduit
elements to bear and lock against each other and so render the

conduit rigid.

2. A deformable conduit according to claim 1 in which there are
three tension members disposed substantially evenly around the

conduit.

3. A deformable conduit according to claim 1 or 2 in which the
means for tensioning the tension members camprises a spring motor
associated with each tension member at one end of the conduit, one
end of the respective tension member being attached to the spindle
of the respective spring motor.

4. A deformable conduit according to any preceding claim
comprising: a housing from which the conduit elements extend, the
housing having an opening in each of two opposed walls; a hollow
shaft extending in the housing from one opening toward the other,
the conduit elements being co-extensive with the shaft and passing
through the said other opening; and a brake associated with each
tension member to hold the tension members fixed relative to the

conduit elements.

5. A deformable conduit according to claim 4 in which each

tension member extends across the outer surface of conduit element
within the housing, and the respective brake can bear on the tension
member and so urge it against the element to hold the member against

movement relative to the element.
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6. A deformable conduit according to claim 5 in which each brake
camprises a plate extending partially around the conduit element and
the respective tension member, at least a portion of the plate
being resiliently biased away from the tension member and conduit
element, and a brake actuator movable between a position in which
the plate bears on the tension member and so urges it against the
conduit element and an off position in which the plate does not bear
on the tension member.

7. A deformable conduit according to claim 6 in which the

actuator is a sleeve extending around the conduit element and
movable from an on position in which the sleeve lies over the plate
and biases it toward the conduit element to bear on the tension
member and an off position in which the sleeve does not lie over the

plate.

8. A deformable conduit according to claim 5 in which the brake
is a cam rotatable between an on position in which it bears on the
tension member to urge it against the conduit element and an off
position in which it does not bear on the tension member.

8. A steerable endoscope camprising a deformable conduit according
to any preceding claim.

10. A surgical device for introducing a surgical instrument to an
operating site in a patient and actuating the instrument,
camprising: a conduit; a shaft axially movable within the conduit; a
first drive to drive the conduit in an axial direction; a second
drive operably connected to the first drive to drive the shaft in an
axial direction, at least one of the first and second drives being
movable into and out of engagement with the conduit or shaft
respectively, so that the shaft and the conduit can be driven as one
and one or other of them can be driven alone, the end of the device
distant fram the drives being adapted to carry a surgical instrument
acutable by relative movement of the conduit and the shaft whereby,
in use, the distal end of the device can be introduced into a
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patient and moved by the first and second drives to an operating
site where the instrument can be actuated by relative movement of
the conduit and the shaft.

11. A surgical device according to claim 10 in which the conduit and
the shaft are flexible.

12. A surgical device according to claim 10 or 11 further
comprising a third drive operable independently of the first and
second drives to drive only one of the conduit and the shaft in the
axial direction, whereby relative movement of the conduit and the
shaft is effected to actuate the surgical instrument.

13. A surgical device according to claim 10, 11 or 12 in which each
drive means comprises a rotatable toothed wheel and a rack disposed
on the conduit or the shaft respectively which is engaged by the
wheel.

14. A surgical device according to claim 13 in which the first
drive means comprises two toothed wheels on a single axle and two
racks on the conduit.

15. A surgical device according to claim 13 or 14 in which the
toothed wheels of the first and second drive means are on a single
axle movable betweeen an engaged position in which the wheels are in
engagement with the respective racks and a disengaged position in
which they are out of engagement with their respective racks.

16. A surgical device according to any of claims 12 to 15 in which
a region of the proximal end portion of the conduit is a channel
exposing the shaft, and in which the or each wheel of the first
drive engages a side wall of the channel and the wheel of the second
drive engages the shaft in the channel.

17. A surgical device according to claim 16 in which the wall of the
channel has a slot through which the wheel of the third drive
engages the shaft.
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18, A surgical device according to claim 16 in which the wheel of
the third drive engages the base of the channel.

19. A surgical device according to any of claims 10 to 18 in which
the drives are manually operable.

20. An applicator for applying an aneurysm clip to a blood vessel
at a site within a patient's body, comprising a shaft axially
movable within a conduit and jaws adapted to hold an aneurysm clip
disposed at an end of the shaft, the jaws being resiliently biased
to the open position and movable by axial movement of the shaft
relative to the conduit between a closed condition in which the jaws
are restrained against opening by the conduit wall and an open
condition in which the jaws are free of the conduit.

21. An applicator according to claim 20 in which the conduit and
shaft are the conduit and shaft of a surgical device according to
any of claim 10 to 19, the jaws being disposed at the distal end of
the shaft of the device.

22. A kit for clipping aneurysms in a patient comprising: a
steerable endoscope according to claim 9 and an applicator according
to claim 12.

23. A remote actuator comprising: a conduit; a shaft axially
movable within the conduit; a drive for driving the conduit and the
shaft along their axes which can be disengaged from at least one of
them; and means for moving axially either the conduit or the shaft
thereof for actuation, whereby, in use, the conduit and shaft can be
moved as one to position the actuator, and relative to one another
for actuation. '

24. A surgical device substantially as described with reference to
the Figures 2 and 3 or 4 and 5 of the drawings.
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25. An applicator substantially as described with reference to
Figures 6 and 7 of the drawings.

26. A deformable conduit substantially as described with reference
to Figure 8 or 9 of the drawings.

27. A kit substantially as described with reference to Figure 1 of
the drawings.

Published 1990 at The Patent Office. State House. 66 71 Hagh Haioorn. London WC1R 4TP Further copies may be obtained from The Patent Office.
Sales Branch. St Mary Cray. Orpington. Kent BRS 3RD. Printed by Mult:jux techniques Itd. St Mary Cray. Kent. Cor. 1 87



