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(57) Abstract: An apparatus applicable for the ligation of internal tissue in a created or natural cavity in animals or in the human

: body fx varicose veins in the gullet or a duodenal diverticulum by means of an elastic band (19) while observing the legations
\& through an endoscope comprises : an automatic trigger unit (1) mounted firmly on the handle of the endoscope which subsequently

& can release a number of elastic bands (19) with the aid of a single stranded trigger cord (11). Hereby is achieved that only a single
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elastic band (19) is released for each ligation and the establishment of an one-man-operated equipment.
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LIGATOR

This invention relates to medical ligating instruments, and more
particularly to devices used to ligate body tissue in a created or natural
cavity in animals or in the human body fx varicose veins in the gullet
or a duodenal diverticulum by means of individual elastic bands while

observing the legations through an endoscope.

It takes supreme effort to manoeuvre an endoscope while you ligate
internal tissue in a created or natural cavity in animals or in the human
body fx varices veins in the gullet or a duodenal diverticulum by
means of individual elastic band while observing the legations through
an endoscope if the surgeon is supposed to manoeuvre the endoscope
and activate the release of a number of elastic band all by him self.
Therefore it is common practice an assistant helps the surgeon while
he manoeuvre the endoscope and releases elastic bands during the

actual ligation.

Furthermore it is very inconvenient for the patient when the
endoscope is lead in to the gullet or other openings of the human
body, therefore it most advantageous to perform a save and quick

operation.

For known ligating instruments related to the present invention the
trigger unit is not firmly fixed at the distal end the endoscope se fx US
6.149.659. Therefore you must hold the trigger unit firmly with one
hand, by the other hand you can draw the trigger cord to obtain the
ligation of the desired varix or diverticulum. A third and eventually a

forth hand are needed to hold and manoeuvre the endoscope.

For known ligating instruments related to the present invention 2 or
more trigger cords are used in releasing the rubber bands see fx US
6.235.040 and WO 9716120. The consequence of having 2 or more
trigger cord is that the cords can cross one and another and squeeze fx
a varix which easily can result in a bleeding and put the patient health

at stake and make the treatment very troublesome.

PCT/DK2005/000312
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Therefore it is an object of the present invention to provide an
improved ligating instrument where the surgeon very fast and with
great safety can perform the operation by himself using a automatic
trigger unit according to the invention which further if necessary can

lead to saving of staff in connection with the surgery.

Further it is an object of the present invention to provide an improved
ligating instrument where the great risk of squeezing body tissue fx a

varix in the gullet is eliminated in connection with the ligation.

The first mentioned object according to the present invention you can
achieve using a ligating instrument, which include the means
characterized in claim 1, whereby the trigger unit is mounted firmly
on the endoscope. Hereby is produced a one-man-operated endoscope,

where the surgeon has complete control over the endoscope.

The grip of the trigger unit on the endoscope at the joint between the
tube and the handle
of the endoscope can bee secured by means of a U—formed bracket on

the connecting joint.

To enable the grip of the trigger unit on the endoscope at the joint
between the tube and the handle of the endoscope no matter the
diameter of the endoscope the connecting joint can be provided with a

fixture fx a velcro tape.

When the U—formed bracket, as specified in claim 4, is connected
with the trigger unit by means of one or more toggle joint(s), you can
comfortable to begin with secure the socket-shaped nozzle at the
proximale end of the accessory channel of the endoscope and
afterwards turn the U-formed bracket for the fasten at the cylindrical

joint between the tube and the handle of the endoscope.
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It has surprisingly been revealed that it is possible to overcome the
drawbacks which occur when trigger cords cross one another which
can lead to squeezing of internal tissue such as a varix that
consequently can lead to severe bleeding, when you according to
claim 5 have a single stranded trigger cord at the distale end of the

trigger cord.

The use of a single stranded trigger cord implies an adequate big size
of the knots or beads because a single knot or bead on the distale end
of the trigger cord is responsible for that an elastic band is guided over
the distale end of the bush and released for the ligation of a specific

internal tissue.

When the trigger cord as indicated in clam 6 is manufactured of a
metal wire, preferably a twisted metal wire, you achieve at least two
essential advantages because a twisted metal wire simultancous is
rigid and very flexible, therefore the surgeon has an optimal touch
with the firing of elastic bands and because of the big strength of
metal wires very tiny dimension can be used Which leave the
optimally space in the accessory channel for the flushing if a bleeding

occurs during the ligation.

The use of the one-man-operated, automatic, dual fixed, trigger unit
according to the invention provides an adapted up winding of'the
trigger cord, corresponding to the release of a single elastic band at the
distale end of the endoscope, said up winding, as indicated in claim 7,
you can obtain by turning the revolving parts simultaneously to the
built-in stop at their extreme position, where under the release of an
elastic band takes place and the simultaneously compressing of a
built-in spring is performed. After the release of an elastic band has
taken place the revolving part at which the proximale end of the
trigger cord is fixed, leaves its engagement with part at which, there in

an embodiment, has a winding track and automatically comes back to
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its starting point while the trigger cord is coiled up at said winding

track

When the trigger unit has a sound signal as indicated in claim 8, at the
extreme position of the revolving parts, the surgeon instantly becomes
aware of that the release of a elastic band has taken place, where after
the surgeon instantly can let go of the revolving parts, where after the
tensed revolving part automatically goes back to its starting point.
Hereby is obtained the obvious advantage that the operation can be
performed in a shorter amount of time which means less discomfort

by the endoscope for the patient.

For the flushing if a bleeding occurs during the ligation the trigger unit
according to the invention has an integrated canal upon which a
flexible injection tube can be mounted as indicated in claim 9, when
the injection tube is mounted the surgeon can flush the fiber optic
from any angel at the proximale end of the endoscope by the means of

a syringe.

By manufacturing of a bush according to the invention, there is
provided a retainer for the elastic bands by the use of a single stranded
trigger cord. The use of a single stranded trigger cord leads to a more
safe operation for the patient and more over said bush charged with
elastic band is considerably more easy and therefore less expensive to

produce.

A bush charged with elastic band as indicated in claim 10 is prepared
to be in mesh with the distale end of an endoscope after joining the
trigger cord from the bush with the trigger cord from the trigger unit

via the accessory channel of the endoscope.

Description of the drawing according to the invention where:
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fig. 1 is a perspective view of a trigger unit,

fig.2 is a perspective view of a trigger unit where a trigger cord, is

guided into the trigger unit,

fig. 3 is a longitudinal section through a bush which upon is placed

flexible trigger cord with beads and elastic band and

fig. 4 is a perspective view of a trigger unit according to the present

invention firmly mounted on the proximale end of an endoscope.

Fig. 1 illustrates a trigger unit, which in general is named with the
reference number 1. It has a connecting part 2, on which a socket-
shaped nozzle 3 is mounted, further a U-formed bracket 4 is mounted
on the connecting part 2 by means of a toggle joint 5. One of the two
parts 6 and 7 can revolve together on a shaft, not shown, since the
shaft is lead through a bedding, not shown, in the connecting part 2.
The first part 6 has a winding track 8 which is ment for the guiding
and winding of the trigger cord 11. The other revolving part 7 has a
built-in spring, which after the release of an elastic band 19 ensure,
that the revolving part 7 leaves its engagement with part 6 and
automatically comes back to its starting point, while the part 6 ensure
an automatically winding of the trigger cord 11 on the winding track
8. From the socket-shaped nozzle 3 the trigger cord 11 is lead through
the hole 9 in the winding track 8 and through the trigger units part 6,
part 2 and part 7 and further to the cord clamp 10 where the cord is

secured. The cord clamp 10 is shown in its locked position on fig. 1.

Fig. 2 illustrates a trigger unit 1 seen from below, where the U—formed
bracket 4 is connected with the trigger unit 1 by means of one or more

toggle joint(s) 5.
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Fig. 3 illustrates how the distale end of the trigger cord 11 is supplied
with a number of beads 17. The trigger cord 11 is, as shown, guided
through a bush 18 and folded backwards on the outer end of the bush.
The bush is mounted on the distale end of the tube of the endoscope
14. Elastic band 19 is placed so they encircling the bush 18 and the
trigger cord 11 in between the beads 17.

Therefore it is obvious, if the trigger éord 11 is pulled inwards into the
tube of the endoscope 4, meaning downwards on fig. 3, the beads 17
on the distale end of the trigger cord 11 will guide the elastic bands 19
over the distale end of the bush 18 and successively release the elastic
bands 19.

The pull of the trigger cord 11 into the tube of the endoscope 4is
achieved when the proximale end of the trigger cord 11 is fastened at
the winding track 8 on the trigger unit 1 by means of the cord clamp
10. Hereby can the revolving parts revolve from the starting position
to their extreme position where there is a built-in stop, during which

the release of a elastic takes 19 place.

Fig. 4 illustrates a trigger unit mounted on the proksimale end of an
endoscope. The trigger cord 11 is guided from the proksimale opening
15 of the endoscope to the trigger unit 1, on which a flexible injection
tube 12 can be fixed. The dual fixed trigger unit 1 is partly fixed by
the anchoring of the socket-shaped nozzle 3 on the trigger unit 1 into
the accessory channel 15 of the endoscope and partly by the

connecting unit 2 on the trigger unit 1 via a U—formed bracket 4.

When operating, the distale end of the endoscope which is supplied
with a loaded bush 18 is guided over a varicose vein, while said vein
is observe through the endoscope or on a monitor. If it is necessary the

varicose vein can be sucked into the bush 18 using a pump.

PCT/DK2005/000312
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When the varicose vein is in place, which can be observed through the
endoscope or on a monitor an elastic band 19 can be released, said
band then places itself around the varicose vein, which leads to halt of
the blood circulation and consequently to necrosis of the tissue. While
the distale end of the endoscope containing a loaded bush one or more
varicose vein(s) can be treaded in the same manner, as long as there is
an elastic band on the bush 18. In this way individual elastic band 19

can be placed around their separate varicose vein.
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CLAIMS

1. Apparatus used for the ligation of internal tissue in a created or
natural cavity in animals or in the human body fx varicose veins in the
gullet or a duodenal diverticulum by means of individual elastic band

(19) while observing the legations through an endoscopecharact

erize d in that it comprises:

an automatic trigger unit (1) mounted firmly on the handle of the
endoscope which subsequently can release a number of elastic bands
(19) with the aid of a trigger cord (11) where the non-elastic part of
the trigger cord (11) is guided through the endoscope where a single,
flexible trigger cord (11) in the distale end is guided through the bush
(18) and folded backwards on the outer end of said bush where it is
provide with a number of knots or beads (17), where the trigger cord
is guided round the bush (18) followed by an elastic band (19)
encircling the bush (18) and

where a dual fixation of the trigger unit (1) partly is done by the
anchoring of the socket-shaped nozzle (3) on the trigger unit (1) into
the accessory channel (15) of the endoscope and partly by the
connecting unit (4) on the trigger unit (1) where the connecting part
(2) is prepared to mesh with the cylindrical joint (16) between the tube
(14) and the handle (13) of the endoscope.

2. Connecting unit according to claim 1 characterize d in that
said unit is a U~formed bracket (4) on the trigger unit (1) prepared to
mesh with the cylindrical joint (16) between the tube (14) and the
handle (13) of the endoscope.

3. Connecting unit according to claim1 character iz e dinthat

said unit is meshed by means of a fixture fx a velcro tape.
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4. Connecting unit according to claim2characterizedinthat

said unit is a U—formed bracket (4) has one or more toggle joint(s) (5).

5. One-man-operated, automatic, dual fixed, trigger unit according to
claiml1characterize d in that the distale end of the trigger

cord is single stranded.

6. Non-elastic trigger cord according to claim1 characterized
in that said cord is manufactured of a metal wire, preferably as a

twisted metal wire.

7. One-man-operated, automatic, dual fixed, trigger unit according to
claiml characterize d in that the revolving parts (6, 7) has a

built-in spring and a built-in stop at their extreme position.

8. One-man-operated, automatic, dual fixed, trigger unit according to
claim1 characterize d in that the revolving parts (6, 7) at their

extreme position produce a sound signal fx a click.

9. One-man-operated, automatic, dual fixed, trigger unit according to
claimlcharacterize d in that the trigger unit (1) has an
integrated canal upon which a flexible injection tube (12) can be

mounted.

10. Bush used for disengagement of elastic bands, when a pull of the
trigger cord is evoked by a triggerunitcharacterized inthat
the bush has one and only one trigger cord (11) supplied with a
number of knots or beads (17), where the trigger cord is guided round
the bush (18) followed by a elastic band (19) encircling the bush (18).

PCT/DK2005/000312
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