Device for cauterising tissue and uses thereof Field

of the invention The present invention relates to a
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on a biopsy and/or sanpling instrunent. Background of

the invention The sanpling of a portion of a tissue is

of ten necessary in many humanss and ani mal s,

particularly in the diagnosis and treatnent of
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within a tissue that coul d possibly represent

cancerous changes, is detected. The biopsy is

perfornmed to determne the nature of the | esion or

abnormal area. Traditionally, biopsies have been
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haenorrhage. Wth the advent of minimally invasive

bi%‘kgrdﬁﬁmitﬁé@(ﬁieﬁtibni s now possi ble to achieve

ti'ssu I OpSY rough small incisions in the skin,
measuring 3 to 5 mmin length. A biopsy instrunment is
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t re of the lesion or abnormal area.

Traditionally, biopsies have been performed using conventional, or ‘open’
surgery, which involves making a large incision on the skin and dissection
down to the area in question and removing the lesion. Haemostasis is then
achieved using diathermy, or an electrosurgical system, in direct contact with
the bleeding tissue to stop further haemorrhage. With the advent of minimally
invasive biopsy techniques, it is now possible to achieve tissue biopsy through
small incisions in the skin, measuring 3 to 5 mm in length. A biopsy instrument
is usually constructed as a needle-like instrument with a diameter of less than
5 mm or that which is equivalent to the intended size of the skin incision and
is passed from the skin to the area in question under some form of image
guidance. This is known as a percutaneous approach and is commonly
performed using either ultrasound techniques or x-rays for guidance. A tract
therefore needs to be created from the entry point on the skin to the lesion.



and renoving tissue. This often results in bl eeding
whi ch may occasionally be uncontrolled. A technique of
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evi dent that because of its approach, bleeding poses a
chal | enge for imagegui ded mnimally invasive biopsy
techni ques as haenostasis cannpt be achieved in the
traditional manner as woul d be possible in
conventional. biopsies. There is a paucity of devices
created to prevent uncontrolled bleeding in a
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fromthe skin to the lesion before its application
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have been proven useful in conventional surgery, the requirements for
negotiating the tract from the skin to the lesion before its application precludes
its accurate and effective use in the setting of minimally invasive
percutaneous biopsy techniques. Based on current methods, effective
haemostasis may not be achieved and continued bleeding or a large
haematoma might result.  This may require further treatment with
conventional surgery. In such cases, the patient is subject to additional
discomfort and distress and the advantage of a minimally invasive procedure

is negated.

There is therefore a need in the art for a device that can achieve haemostasis
soon after a biopsy and/or tissue sampling, so as to cause minimal bleeding
and discomfort to the patient.



and disconfort to the patient.Summary of the invention

The present invention addresses the problens above,
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cauterising tissue. According to one aspect, the

present invention provides a device for cauterising

tissue, the device arranged togbe nounted to a biopsy

and/ or sanpling instrunment and conprising a conductive

cauterising portion and nmeans for heating the

cauterising portion. The device nmay be hol | ow.

ordin a further aspect, the cauterising portion
%@@g@%ﬂmm the formof a ring or a part
of a ring through which the biopsy and/or sanpling
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The device of the present invention is to be mounted on a biopsy and/or
sampling instrument such that the cauterising portion of the device is closer to
the distal end of the instrument. Accordingly, the device may be mounted
either permanently onto the biopsy and/or sampling instrument or be
releasably removable from the instrument.

According to yet another aspect of the present invention, the device may
comprise a telescoping assembly comprising at least two members, wherein
the first member is co-operatively engaged with the second member.

According to a further embodiment, the device may be a sleeve having a C-
shaped cross-section, said sleeve being sufficiently flexible to bend at least a
portion of its length away from the instrument, whilst the remaining length



portion of its length away fromthe instrunment, whil st
the remai ning | engthremains nounted to said
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of the sleeve forns a gap in the sleeve. According to
a further enbodi nent, at |east part of the gap is
closed by a resilient nenber. For the purposes of the
present invention, the term'résilient’ will be
understood to enconpass flexible and/or elastic
material. The resilient nmenber nmay be at |east one
el astic band or an interwoven elastic fabric. However,
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of nounti n% the device on the instrunent
The means Tor heating the cauterising portion comprises connection means

connecting the cauterising portion to a power supply for heating the
cauterising portion. In particular, the means for heating may be connected to
the conductive material.

In a further aspect, the present invention provides a method for cauterising
tissue comprising the steps of:

- mounting a cauterising device of the present invention on a biopsy and/or
sampling instrument;

- inserting the biopsy and/or sampling instrument into a tissue mass;
- obtaining a tissue sample; and

- cauterising the tissue.



and inserting the instrunment into a tissue nass,

wherein the additional step conprises acting on the
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the instrunment. The nethod may al so conprise a step of

rotating the instrunent such that the cauterising
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orientation. Further, the tissue nmay be cauterised
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In a preferred embodiment, the method of cauterising tissue may also be
carried out such that the cauterising device is mounted on the biopsy and/or
sampling instrument after the instrument has been removed from the body
after a biopsy and/or tissue sampling, followed by re-inserting the instrument
into the tissue mass which has been sampled, and cauterising the tissue.

In another aspect of the present invention is a biopsy and/or sampling
instrument for obtaining tissue samples and cauterising the remaining tissue
comprising:

- means for sampling tissue;
- a lateral opening for receiving the tissue samples;

- a conductive cauterising portion; and



portion. In a nost preferred enbodi nent, the sanpling
nmeans may include a coaxial cutter internal to the
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supply such that the cutter both sanples ad cauterises
ti ssue. Another further aspect is a nmethod of
obt ai ning tissue sanpl es and c%ut erising the remaining

ti ssue conprising the steps of: - introducing the
bi opsy and/or sanpling instrument as described above
into a tissue nass to be sanpled; - severing a tissue
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opening;

- transporting the severed tissue sample to the proximal end of the instrument;
- depositing the severed tissue sample; and
- cauterising the tissue.

Accordingly, the types of tissue cauterised in the present invention include
mammalian tissue. In particular, the invention relates to cauterising human
tissue. Even more in particular, the invention relates to cauterising breast
tissue.

According to another aspect, the invention provides a method of assembly of
an instrument for cauterising tissue comprising the steps of: attaching a
sheath to a shaft of a biopsy and/or sampling instrument and connecting a
diathermy pin to the instrument to cauterise a tissue.

In a preferred embodiment, the sheath may function as either a conductive or
insulating sheath.



Figure 1A is a side elevation view of the cauterising

devi ce according to one aspect of the invention.
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Fi gures 2A and 2B are cross sectional views of the

cauterising device in the formof a sleeve. Figures 3A

and 3B are cross sectional vieps of a cauterising

device in the formof a sleeve according to another

aspect of the invention. Figures 4A and 4B are the

cross sectional views of alternative aspects of the

i nvention ereln the cauterising device conprises a .
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invention. Figure 7 illustrates how the cauterising

device of the present invention nmay be nounted on a

bi opsy and/or sanpling instrunent. Figure 8 shows how
the cauterising device according to the present
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cauterising tissue, the device arranged to be nounted
tBigardy HABhPNB/PE the cross sectional views of alternative aspects of the

invention, wherein the cauterising device comprises a telescopic assembly.
Figure 5 shows a perspective view of a cauterising device.

Figures 6A and 6B shows a side elevation and Figures 6C, 6D, 6E and 6F
show a perspective view of an aspect of the present invention.

Figure 7 illustrates how the cauterising device of the present invention may be
mounted on a biopsy and/or sampling instrument.

Figure 8 shows how the cauterising device according to the present invention

may be arranged to mask a part of the lateral opening of the biopsy and/or
sampling instrument.

Figures 9A, 9B, 9C and 9D show side views of alternatives of a biopsy and/or
sampling instrument with means for cauterisation present in the instrument.



sanpling instrunment and conprising a conductive
cauterising portion and neans for heating the
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instrunment to which the device nmay be nounted to can
be any bi opsy and/or sanpling instrunment known in the
art. For exanple, the |nstrune§t may be any one of the
i nstruments as described by US"Patent Nos. 5,526, 822,
5,649,547, 5,769,086, 6,638,235, herein incorporated
by reference. According to a further aspect, the
device is hollow. For the purposes of this invention,
the termhollow refers to a body having a hol e or
space within, a cavity, opening or space in or within
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US Patent Nos. 5,526,822, 5,649,547, 5,769,086, 6,638,235, herein

incorporated by reference.

According to a further aspect, the device is hollow. For the purposes of this
invention, the term hollow refers to a body having a hole or space within, a
cavity, opening or space in or within a body.

According to Figure 1A, it provides a cauterising device 10 comprising a
conductive cauterising portion 15, and means for heating 20 the cauterising
portion 15 by a power supply (not shown). The cauterising portion 15 is in the
form of a ring through which a biopsy and/or sampling instrument may extend.
The cauterising portion 15, however, may be a part of a ring. In this case, the
remaining part of the ring, which does not act as the cauterising portion 15, is
insulated by suitable insulating material. The means for heating 20 is in the
form of a wire running along the length of the device 10. Alternatively, the



In order to prevent the heat from being dissipated and
ensuring that the heat is concentrated at the
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surrounded by an insulating material 25, as shown in
Figure 1B. For the purposes of this invention, any
suitable insulating material kpown in the art nmay be
used. In particular, the insul%ting material 25 may be
a bioconpatible naterial, as it will be inserted into
a tissue mass. Exanpl es of bioconpatible materials
i nclude plastic or epoxy. Another aspect of the
prraeanms formveatiniga20 mays!bmvmthmfd?n‘gui agingrofacahd2@tive material (as
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exposed portion the co ctive layer 35 acts as th
cauterising portion 38 of the device 30, whichis in
t He drdertoopreyent the beaiuremtbeing |dmmte¢|a@dmmmggtaabthe heat

2o GurBpbaE, B R caffbsRind, RSB 48 el Furd Forenho 20 e
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the cauterising of the tissue woul d be nore effective.
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the conductive | ayer 35 at the distal end of the

deVAtasialcingluge RIARIICRIIRRPYsi ng portion 38, while the
ot her exposed portion at the proxi mal end of the

dexh GRerSspett of the!REeREinvBAtion is shown in Figures 2A and 2B. Figure
2A shows the cauterising device 30, wherein the device 30 is in the form of a
sleeve. The sleeve comprises a conductive layer 35 and means for heating 20
connected to a power supply (not shown). The conductive layer 35 is further
insulated by an external insulating layer 40 to prevent heat from the
conductive layer 35 from being dissipated to the surrounding. Another function
of the external insulating layer 40 is to prevent the patient’s skin to be burnt by
the heat supplied by the power supply. The external insulating layer 40
however leaves a portion of the conductive layer 35 exposed. This exposed

. portion of the conductive layer 35 acts as the cauterising portion 38 of the
device 30, which is in the form of a ring arbund the sleeve. The advantage of
exposing just a portion of the conductive layer 35 to act as the cauterising



means for heating 20, which is in turn connected to a
power supply (not shown). A further alternative of
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insul ating |ayer 45, as shown in Figure 2B. This inner
insul ating |ayer 45 would be useful when the device 30
is mounted on a biopsy and/or ggnpling instrument wth
a shaft made of conducting naterial, so as to mnimse
heat fromthe conductive |ayer 35 from bei ng

di ssipated to the shaft of the instrunment. The
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?'8%2 the nmeans for heating 20, which is in turn
connected to a power supply (not shown) to heat the
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The cauterising device 50 as shown in Figures 3A and 3B is similar to the
device of Figures 2A and 2B. The device 50 comprises a conductive layer 65
and an external insulating layer 60. The external insulating layer 60 leaves a
portion of the conductive layer §5 exposed. This exposed portion of the
conductive layer §5 forms the cauterising portion 58 of the device 50.
However, in the device 50, the cauterising portion 68 forms just a part of a

ring around the sleeve.

A further alternative is wherein the external insulating layer 60 leaves the
conductive layer 55 exposed at either ends of the conductive layer 55. The
exposed portion of the conductive layer 55 at the distal end of the device 50
acts as the cauterising portion 58, while the other exposed portion of the
conductive layer 85 acts as the means for heating 20, which is in turn
connected to a power supply (not shown) to heat the cauterising portion 58.



Accordingly, the conductive layer 55 may be extended

at the end opposite the end with the cauterising .
WEIhioer3b8 to permt the attachment of a di at PET/AG2005/M00369

(not shown). Yet another aspect of the present

invention is shown in Figures 4A and 4B. Figures 4A

and 4B show a cauterising devige 70 and 90

respectively conprising a tel escoping assenbly

conprising three nmenbers, 78, 79, 80, wherein the

menbers are all co-operatively engaged with the
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nmepber with a mniqum of two nenbers and wherein the
fidf‘%t'p%%%&h‘? §hé?@)96gj\jer'8ﬂ"c}@eﬁt-engaged with the second
menber. The nunber of nenbers may vary dependi ng on
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t kodywith He eailtedsiogipedicns§@ tb pgrmib tipe attashmént dfrediathermy pin
ngﬁg%}esrh%‘ﬂ] , 79 and 80, only nenber 80, conprising a
cauterrsing portion 75, may be extended out of nenber

79 without the need to extend nenber 79 out from
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spitable jnsulating material so as to prevent e .
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For the purposes of this invention, a telescoping assembly refers to members
that fit together like a set of cylinders that slide into one another, allowing '
extension and shortening of the assembly. The telescoping assembly may
contain any number of members, with a minimum of two members and
wherein the first member is co-operatively engaged with the second member.
The number of members may vary depending on the length desired to extend
the device to.

Accordingly, when using the device 70 or 90, even though the telescoping
assembly comprises of three members 78, 79 and 80, only member 80,
comprising a cauterising portion 75, may be extended out of member 79
without the need to extend member 79 out from member 78. The members
78, 79 and 80 are made of any suitable insulating material so as to prevent
the heat supplied to the cauterising portion 75 from dissipating to the



wires 85 running along the Iength of the assenbly to
connect the cauterising portion 75 to the power

W@ aploygo3whereas in Figure 4B, there is only OPET/862005/000369
85 running along the Iength of the assenbly to connect
the cauterising portion 75 to the power supply. The
wre 85 is insulated by SU|taqze insulating materia
77, leaving only the cauterising portion 75 exposed.
An alternative aspect of the invention is a
tel escopi ng assenbly as described above, conprising at
| east t%P nepbers and wherei n each nenber conprises at
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knowledge on how the members should be arranged such that the conductive
layers of all the members are in continuous contact.

According to another aspect of the present invention is the device 100 as
shown in Figure 5. The cauterising device 100 is mountable on a biopsy
and/or sampling instrument. The cauterising device 100 has an orifice through
which a biopsy and/or sampling instrument extends, comprising three layers:
the inner layer 111 with a proximal extension, the middle conducting layer 110
with a protrusion 108 of the middle conducting layer 110 proximal to a ledge
115 and the outer layer 105. The protrusion 108 may be in the form of any
one of or a combination of a layer, a cylinder and/or a wire. The device 100
further comprises a ring 120 of conductive material connected to the
protrusion 108 through the middle conducting layer 110. The outer layer 105



are such that a part of the m ddle conducting |ayer
110 i s sandw ched between the inner insulating |ayer
wd ideamd®3t he outer insulating |ayer 105. Thi s PXPSeBHNS/000369
di stal part of the inner conducting |ayer 110 which
fornms the ring 120 acts as the cauterising portion
when the device 100 is connectgd to a power supply
(not shown). A possible way of! connecting the device
100 to a power supply may be by attaching the power
supply to conducting |ayer 110 either directly or
through its protrusion 108. Accordingly, the device
1@adi isneolayezd! th ase bags wf dnslilating zmaﬂeriabwrtﬂsthhanﬁﬁddle layer
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protrusion 108, when connected to a power supply acts as the means for
charging or heating ring 120, which is the cauterising portion. This middle
conducting layer 110 serves as connection means between the ring 120 and
the power supply to allow an electric current to charge the cauterising portion
and allow heat dissipation for cautery when the ring 120 is in contact with

tissue.

According to a further aspect, a diathermy pin (not shown) may be curled over
the exposed protrusion 108 of the middle conducting layer 110 to be used for
electric current conduction. When a user of the device 100 activates the
power supply, heat is supplied to the cauterising portion, either connecting the
middle conducting layer 110 or its exposed protrusion 108 directly to a power
supply, or by using a diathermy pin attached (not shown) to the protrusion
108. The inner insulating layer 111 extends proximally beyond the middle



supply, or by using a diathernmy pin attached (not

shown) to the protrusion 108. The inner insulating
WO 2006046311 ext ends proxi mally beyond the PCT/SG2005/000369

m ddl econducting | ayer 110 creating a shelf for stable

pl acenent of such a diatherny pin. Another aspect of

the present invention is a device 130 for cauterising

ti ssue, as shown in Figure§46A1 conprising a

conductive cauterising portion 140 which is in the

formof a part of aring wwth two arns 135 and 145,

t hrough whi ch a bi opsy and/ or sanpling instrunent
corelucting $ayertid Odereatieg 23helftfyr Stabloplateshenhd obisishop sijathermy
._and/ or sanpling instrument according to any suitable
PMpyet hod known in the art. The device 130 further

conprises a neans for heating 150, which connects the
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such that when the device 130 is nmounted to a biopsy
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at the other end of th
biopsy and/or sampling mstrument the two arms 135 and 145 may be
adjusted by either pressing the arms 135 and 145 closer together, in the case
of a biopsy and/or sampling instrument with a smaller diameter, or pushing
the arms 135 and 145 further apart, in the case of a biopsy and/or sampling

instrument with a larger diameter.

As an alternative to Figure 6A, Figure 6B provides a cauterising device 132,
comprising a conductive cauterising portion 140 which is in the form of a part
of a ring at one end of the device 132 with two arms 135 and 145, through
which a biopsy and/or sampling instrument extends. The device 132
comprises another ring with two arms 136 and 146 at the other end of the
device. The device 132 further comprises a means for connection 152, which
connects the two rings at either ends of the device 132. The power supply
needed to heat the cauterising portion 140 may be connected to either arm
146 or 136 of the device 132. The power supply heats the cauterising portion



device. The device 132 further conprises a means for
connection 152, which connects the two rings at either

wenas/0ef93t he devi ce 132. The power supply needkdI/862005/000369

heat the cauterising portion 140 nmay be connected to
either arm 146 or 136 of the device 132. The power
supply heats the cauterising q%rtion140 when it is
required to do so. Accordingly, the power supply may
be controlled by the user of the device 132. Simlar
to the device 130 of Figure 6Al the arns 135, 136, 145

and 14g may .be made of flexible conductive material.
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A%Bﬁggfléll%BSIﬁgéq%te'F%f tf;"né'ro%@%r]g ﬁg@ ilalr riﬁ 8 Yesid Sig@ of Figure

devi in the Tormo ow sleeve 1
sbéuwrthe rarmsgdB6, AG6, 6 deditis bty benmaideesf fexible conductive

conduct,i cauterisatio orti 140, which is a part
of" e??'n‘gfﬁ?ﬁlf% diVicerd3dan i132§9%h8/5&"t-§a%| i ng
i nstrument extends. The sleeve 165 of the device 160

| AcaBritiingto Bhethdhligrthéysad it "Be@Rélidthg dé‘i}i(fe% 60'%s in the form
cauterising portion is nmade of flexible” conductive _
nef arficllow sleenet1hh ag shiow isr Figure 66n The devicevidd odreprises a

' 1S ) ' /| Qr_sa in .
| Bord AR RRuARRISAEA 1. JHRIER 89 BRHLISEn wncn
atid biopsgapidiargsdmplingimetiliment ekieids. Therfedvie 265®A1Be device
far heat | ag 150 runnjng within the sleeve 165, through
t

801z pere A tiexdblel wsylatingsmalgrialnwhile dbeneattedsing portion is

. y \ t . .
DRl SN E0% U el R BES! UL cop b genieved
awpeat thesdevioen 60 iirgoursteGo 3 H_ﬁioﬁeyiaéféi/dr@ammihg itnﬁtrument,
SR RS kSt ete it P
CEAE G4 ViRt §b} ﬁbaﬂﬁg 1 5§%nﬂﬁ1\|§ \R/ﬁhiﬁfﬂe‘:é’@?{}é 185, $hrough the
cauterising portion 172. powerr supply (not Showh) 1S
clengtic otthersleevae 166 tbichiis eomaeeted db alfawbdysumen natfshown) to

h ' /3. . The caut.erisi,n tion 172 is therefore
h%@%‘gggﬁét ﬁ}tgep ?”%'EE)BPQ'C\% {;&{ WbeE(Sﬁﬁﬂ'E?(ive mat eri al

174. The device 170 further conprises an external

| Another furtheéreaspect OshbWR n FR)REBD. The device 170 works similarly

to the device 160 of Figure 6C. However, the device 170 is in the form of a
hollow sleeve of conductive material 174. The device 170 comprises a -
cauterising portion 172. A power supply (not shown) is connected to the
conductive material 174 by means of heating 173. The cauterising portion 172
is therefore heated by the power supply via the conductive material 174. The
device 170 further comprises an external insulating layer 175 which covers
the conductive material 174, leaving the cauterising portion 172 exposed.
Similar to the device 160 of Figure 6C, the cauterising portion 172, external
insulating layer 175 and the layer of conductive material 174 is made of
flexible material to achieve a better fit of the device 170 on the biopsy and/or
sampling instrument when the device 170 is mounted on the instrument.



t he conductive material 174, |eaving the cauterising

portion 172 exposed. Simlar to the device 160 of
WO-2@ae98C, the cauterising portion 172, exterPel/SG2005/000369

insul ating layer 175 and the layer of conductive

material 174 is made of flexible material to achieve a

better fit of the device 170 o the bi opsy and/or

sanpling instrument when the device 170 is nounted on

the instrunment. A further aspect of the present

invention is shown in Figure 6E. The device 300 of
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suitable material such that it enables the sleeve 165 to fit snugly around a
biopsy and/or sampling instrument and also allow the sleeve 165 to be able to
stretch beyond its original diameter without the device 300 detaching itself
from the biopsy and/or sampling instrument on which it is mounted. For
example, the elastic band 302 may be made of a resilient material such as
rubber. However, any other suitable material may be used for the elastic band
302. The elastic band 302 may be attached to the sleeve 165 by an adhesive
such as glue or the like. Alternatively, there may be means provided on the
cauterising portion 140 and/or the sleeve 165 for the connection of the elastic
band(s) 302.



fromthe biopsy and/or sanpling instrunment on which it
is nmounted. For exanple, the elastic band 302 may be
woeeoeh3a resilient material such as rubber. MOREE2H05/000369
any other suitable material may be used for the
el astic band 302. The el astic band 302 may be attached
to the sleeve 165 by an adhesi such as glue or the
like. Alternatively, there may be neans provided on
the cauterising portion 140 and/or the sleeve 165 for
t he connection of the elastic band(s) 302. Anot her
present jnvention is _provided in
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aspect” of the present invention i's showl in
Fibguprevidedrawthengleeve 468 enidiar tBe caaterisingiperdionod focattach the

Wi : ' ) I, ot npling instrument 185. However,
tﬁ%“@%tstg{%?@ ﬁﬁgéo i'tﬁé/lgnti onis not limted to the

device 30 but any device which is within the scope of

t Wenothersaspect OF €d pasent invention is shown in Figure 7. Figure 7 shows

how the device 30 may be used together with a biopsy and/or sampling
instrument 185. However, this aspect of the invention is not limited to the
device 30 but any device which is within the scope of the present invention.
Figure 7 is also not limited to the use of biopsy and/or sampling instrument
185, but any suitable biopsy and/or sampling instrument may be used
according to this aspect of the invention. The device 30 is mounted to the
biopsy and/or sampling instrument 185 such that the cauterising portion 38 of
the device 30 is closer to the distal end of the instrument 185. According to
Figure 7, the device 30 is mounted to a shaft 190 of the instrument 185. The
instrument 185 further comprises a lateral opening 180 for receiving tissue

samples.

The device 30 can be mounted on instrument 185 by any suitable method.
The device 30 may be mounted either permanently or releasably removable



Figure 7 is also not limted to the use of biopsy
and/ or sanpling instrunent 185, but any suitable
wWhe@psyevand/ or sanpling instrument may be usedPCT/SG2005/000369

according to this aspect of the invention. The device

30 is mounted to the biopsy and/or sanpling instrunment
185 such that the cauterisingqgportion 38 of the device

30 is closer to the distal end of the instrunent 185.
According to Figure 7, the device 30 is nounted to a
shaft 190 of the instrurrent 185. The instrunment 185
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breast requires the breast to be conpressed before the

bbigpsy .of the breastuenuirep e beaast éo bascampressed efys the biopsy.
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a requirement for a minimum compression. As a result, there are occasions
when the lesion is too close to the skin or when the compression is too narrow
to accommodate the biopsy detail of the instrument. In the first instance there
will be a portion of the aperture that extends beyond the skin and leaves it
open to the air. Vacuum suction therefore cannot be achieved. In the second
instance, biopsy is often aborted and the patient would have to subject to
conventional ‘open’ surgery. Other examples in which only a part of the lateral
opening would be required include when only the distal part of the instrument
needs to be inserted into the breast, only a small tissue sample is required or
if the area to be sampled is found very near to the skin. It would therefore be
advantageous to be able to use the device to mask a part of the lateral
opening in order to reduce the size of the lateral opening on the instrument.
This can be seen in Figure 8, which shows device 30 masking a part of the
lateral opening 180 on the shaft 190 of the instrument 185.



when the lesion is too close to the skin or when the
conpression is too narrow to accommodat e the bi opsy
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will be a portion of the aperture that extends beyond

the skin and | eaves it open to the air. Vacuum suction

therefore cannot be achi eved. 4fhn the second instance,
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- inserting the biopsy and/or sampling instrument into a tissue mass;

- obtaining a tissue sample; and

- cauterisir.g the tissue.

The device may be mounted to a biopsy and/or sampling instrument as shown
in Figure 7 or 8. Accordingly, the device 30 may be mounted to the instrument
185 before a tissue sample has been obtained, followed by inserting the
instrument 185 with the device 30 into a tissue mass which is desired to be
sampled. The tissue sample can then be obtained by any suitable method.
For example, the method as described in any one of US Patents Nos.
5,526,822, 5,649,547, 5,769,086, 6,638,235. Once the tissue sample has
been obtained, the cauterising portion 38 is h‘eated via the means for heating
20 which heats the cauterising portion 38, for example by connecting the



cauterising tissue conprises the steps of: - nounting
the cauterising device to a biopsy and/or sanpling
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instrunment into a tissue mass; - obtaining a tissue
sanple; and - cauterising the tissue. The device may
be nounted to a biopsy and/or ,sanpling instrunent as
shown in Figure 7 or 8. Accorglngly, t he device 30 may
be mounted to the instrument 185 before a tissue
sanpl e has been obtained, followed by inserting the
instrunment 185 with the deV|ce 30 into a tissue mas
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The method is not restricted to biopsy procedures but any tissue, which has
been sampled, may be cauterised. The tissue may be mammalian tissue. In
particular, the tissue may be human tissue and even more in particular, the
tissue may be breast tissue. The method may also be used for cauterising
kidney or liver tissues.

According to another aspect of the present invention, the method of

cauterising tissue comprises the steps of:

- mounting the cauterising device to a biopsy and/or sampling instrument after
the instrument has been removed from the body after a biopsy and/or tissue
sampling;

- inserting the biopsy and/or sampling instrument into a tissue mass which has
been sampled; and

- cauterising the tissue.



orientation. According to a further aspect, the tissue
may be cauterised while renoving the instrunent 185
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bi opsy procedures but any tissue, which has been
sanpl ed, may be cauterised. The tissue may be
mamal i an tissue. In particul gy, the tissue nmay be
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instrument for obtaining tissue samples and cauterising the remaining tissue

comprising:

- means for sampling tissue;

- a lateral opening for receiving the tissue samples;
- a conductive caUterising portion; and

- means for heating the cauterising portion.

An example of such an instrument is as shown in Figure 9A. The instrument
200 comprises a pointed distal end 230, a lateral opening 220 along its hollow
shaft 215, a cauterising portion 225 made of conductive material, and a wire
210 connecting the power supply to the cauterising portion 225. The
instrument 200 may further comprise other features similar to instruments as
described in US Patent Nos. 5,526,822, 5,649,547, 5,769,086, 6,638,235, the
comments of which are incorporated herein by reference. In particular, the
means of sampling include the shaft 215 and the pointed distal end 230. The



Anot her aspect of the present invention is a biopsy
and/ or sanpling instrunent for obtaining tissue
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conprising: - neans for sanpling tissue; - a latera

opening for receiving the tissue sanples; - a

conductive cauterising portlogZ and - neans for

heati ng the cauterising portidofn. An exanple of such an
instrunment is as shown in Figure 9A. The instrunent

200 conprises a pointed distal end 230, a latera
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According to a further aspect of the present invention, and with reference to
Figure 9B, the cauterising portion 235 of the instrument 200 may be a part of
a ring around the shaft 215. The cauterising portion 235 is found between the
distal end 230 of the instrument 200 and the lateral opening 220 of the shaft
215. The cauterising portion 235 is connected to the power supply (not
shown) by means of a wire 210 running along the length of the hollow shaft
215. As described above, the wire 210 is covered by insulating material (not
shown) to prevent the heat supplied to the cauterising portion 235 from
dissipating to the shaft 215, particularly if the shaft 215 is made of conductive

material.

In Figure 9C, which is similar to'Figure 9A, the instrument 200 is covered by
an external insulating material 240 such that only the cauterising portion 225
and the lateral opening 220 are exposed. This would be particularly
advantageous if the shaft 215 is made of conductive material, so as to prevent



portion 225. Therefore, the wire 210 is covered wth

insulating material (not shown) to prevent heat from
wheing4eBssi pated to the shaft 215, parti cul arPgT/B6G2005@00369

shaft 215 is made of conducting material. According to

a further aspect of the present invention, and with

reference to Figure 9B, the cagterly ng portion 235 of

the instrunment 200 nay be a part of a ring around the

shaft 215. The cauterising portion 235 is found
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the | ateral openl ng 220 of the shaft 215. The
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caut eri sing portl on. When heat is supplied to this
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a tissue mass;

- severing a tissue sample from the tissue mass which has entered a lateral

opening of the instrument;

- transporting the severed tissue samble to a proximal end of the instrument;
- depositing the severed tissue sample; and

- cauterising the tissue.

The tissue sample may be from any tissue. In particular, the tissue may be
mammalian tissue. More in particular, the tissue may be human tissue and
even more in particular, breast tissue. However, tissues such as kidney and
liver tissues may also be sampled and cauterised.



Accordingly, the present invention also provides a

met hod for the use of an instrunment such as instrunent
wQo@eass93hown in Figures 9A-C. A nethod of obtBCTEGLN05/000369

ti ssue sanples and cauterising the remaining tissue

conprising the steps of: - introducing a biopsy and/or

sanpling instrument of the prggent invention into a

ti ssue mass; - severing a tissue sanple fromthe

ti ssue mass which has entered a | ateral opening of the

instrument; - transporting the severed tissue sanple
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The device as so described in its various embodiments may further support

other peripheral uses. These may include catheter placement and marker
placement. Catheter placement may be useful for the drainage of abscesses
and placement of wires for ablation of tumour tissue. With respect to breast
biopsies, a marker may be placed after the removal of the lesion to identify
the site of the biopsy for purposes of further therapeutic surgery.

Conventionally, catheters are placed using the Seldinger technique. This
involves the placement of a guidewire from a point in the skin to the area of
concern under imaging guidance. Dilators of increasing diameters are then
passed over the guidewire until such time that the tract is wide enough for the
catheter to be introduced. The device according to any aspect of the invention
may also serve to maintain the tract to facilitate the placement of a catheter, a
means for further percutaneous therapy or marker where appropriate. If made
of inert material, it may be left in situ in the tfract itself to itself serve as a
marker for a short time, perhaps while awaiting histological diagnosis. In



necessary, preferably after the cauterisation portion
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enbodi ments may further support other peripheral uses.

These may include catheter placenent and marker

pl acenment. Cat heter placenent y be useful for the

dr ai nage of abscesses and pl acenent of wires for

abl ation of tunour tissue. Wth respect to breast

bi opsi es, a marker may be placed after the renoval of

tify the site of the biops

the, lesion o, ide i for

st "B el ndbveltiemapt.aliawssiit dorbe made of biodegradable
| aced using the

ggﬁ ‘.%ﬁ%"e’?ﬂ?é@r?ﬁ I%ﬁg&e‘%}ﬁpér n@%cfg\}es the placenent of a

guidewire froma point in the skin to the area of

c deserdingiaeanatheigaspeaua dadiolgidallyatisible olarkercmegdiengttached

S uBRe Sbtdind BRRIASE Bat N usie” ot ik, A8k Swilbe able to locate
cahd ehaterisindd poitith asdser-ray te s SMPRABAIhEEHIP irﬁﬂ% tissue
aspect of the invention naé al so serve to maintaln the

t MBRSS, egdrapnrepiately position erigihg poctinmet er, a
means for further percutaneous therapy or marker where
appropriate. If nade of inert material, it nmay be |eft
insituinthe tract itself to itself serve as a
marker for a short tine, perhaps while awaiting

hi st ol ogi cal diagnosis. Inaddition, if further
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user of the device wll be able to | ocate the
cauterising portion under X-ray or ultrasound when
inserted into a tissue mass, and appropriately
position the cauterising portion.Clains 1. A device
for cauterising tissue, the device arranged to be
nounted to a biopsy and/or sanpling instrunent and
conprising a conductive cauterising portion and nmeans
for heating the cauterising portion.



2. The device according to claim1, wherein the device
is hollow 3. The device according to any one of
W@ b@icie693t 2, wherein the cauterising portion hBST/862005/000369
orifice through which the biopsy and/or sanpling
i nstrunment extends, optionally said cauterising
portion with orifice formng g |east a part of a
ring. 4. The device according to any one of clains
1-3, wherein the cauterising portion is at |least a
part of a conductive material. 5. The device according
tg any one of claim4, wherein the conductive materi al
[ ! he form of any one or a conbination of a |ayer,
a cylinder and a wire. 6. The device according to any
one Qideiicdl o é’augerié{lﬁﬁrt%bﬂe,t e qenegecdr 3fyetPichb %ogﬁted to a
further 1 nsulated by Tnsulating nmaterial,” | eaving the
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devi ce according to any one of clainms 1-8, wherein the
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and the device. 11.The device according to any one of
chaiTre Helite adtr€ing fohgng@niecsr Eldlmdel-3 Camereifghe cauterising

nmounting pneans for holding the device on the biopsy
and/rsytion is at least a part of a conductive material.

5. The device according to any one of claim 4, wherein the conductive
material is in the form of any one or a combination of a layer, a cylinder

and a wire.

6. The device according fo any one of claims 4-5, wherein the conductive
material is further insulated by insulating material, leaving the cauterising
portion exposed.

7. The device according to any one of claims 1-6, wherein the device is in the
form of a sleeve.

8. The device according to any one of claims 1-7, wherein the device is
mounted on a shaft of the biopsy and/or sampling instrument.

9. The device according to any one of claims 1-8, wherein the device is
mounted on the biopsy and/or sampling instrument such that the
cauterising portion is closer to a distal end of the biopsy and/or sampling
instrument.



sanpling instrument. 12.The device according to any
one of claim1ll, wherein the nounting neans conprises
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bi opsy and/or sanpling instrument. 13. The device
according to any one of claim 11, wherein the nounting
means conprises a | ocking nmechani sm between the device
and the biopsy and/or sanpling™instrunment, and wherein
t he nmechani sm conpri ses any one or a conbination of a
press-fit, interference fit or spring | oaded

[ 14. The devi di to any one of
T8 e 308 ViR a9RTding tooany (a1 bARIMSo AT i wherain the devios i
dhegd : j t i th i ONS
g THOUSANET 1 bigHSBhdRr Al S ety kR contact

any babvesn thecbiopsylatd/orsampding instrirdent @i it a@wHes.ed
permanently onto the biopsy and/or sanpling

' onTh ' d; t ne of
o1 o TEE B Sieoldn Wi e gy rereindas sipe urtver
17, The Gee: £ BCCon hom o s g Op e UL By andor

wher BAMPURG iNfsMeNti s sl i dabl e al ong the shaft of the
bi opsy and/or sanpling instrunent. 18. The device

a ] f..cl al -17,. . Wherei.n the nmeans
ORPTH Wk AB0r818 181 el ] 11 SR ARG means
connearnpusesreanS-rirg ¢ cin Ingérfece. BehRIdrs ki de9ide! 8Rd itAe biopsy
a power, su r%l  for heating the cauterising portion.

19. °6|§5i E’ﬁn%&%wﬂ‘ﬂ%-to any one of clains 1-18,

wherein the nmeans for heating is connected to the

c e . N

oS Segomsclgho oy Fhe JSHEE 1K g it moans
mas keanplisessa lecking meshanishi betyeeattieatevicerahd tige biopsy and/or
| at ega%pling instrument, and wherein the mechanism comprises any one or a

combination of a press-fit, interference fit or spring loaded mechanism.

14.The device according to any one of claim 11, wherein the mounting means
comprises an adhesive layer for adhering the device to the biopsy and/or
sampling instrument.

15.The device according to any one of claims 1-14, wherein the device is
mounted permanently onto the biopsy and/or sampling instrument.

16.The device according to any one of claims 1-14, wherein the device is
mounted releasably removable from the biopsy and/or sampling
instrument.

17.The device according to any one of claims 8-16, wherein the device is
slidable along the shaft of the biopsy and/or sampling instrument.

18.The device according to any one of claims 1-17, wherein the means for

heating the cauterising portion comprises connection means connecting



openi ng on the biopsy and/or sanpling instrument. 2
1. The device according to any one of clains 1-20,

wWob@ceide3t he devi ce conprises a tel escopi ng asBENBG3005/000369

conprising at |east two nenbers, wherein the first

menber is co-operatively engaged with the second

menber. 22. The device accordi?g to any one of clains

1-21 , wherein the thickness of "'the device is in the

range of 0.1-0.5 mm 23. The device according to any

one of clainms 1-22, wherein the device includes a

sleeve havi ng a C—sha ed cross-section, said sleeve

bei ndh %Lﬁaqt%"%ﬂm 90$'Pext%|ae noyeserdPRly Tosakeating dhe | eaterising
of ib%dﬁﬁgth away fromthe instrument, whilst the
remai ning | ength remains nounted to sai d instrument.

24. A nethod of cauterising tissue conprising the steps

of 19.-Thepdenice gachedivgdoeanysong afekiioes 6418 lvetiersinl t@3means for

on a, bi oapsy and/ or, lin trument.; - inserting
t he Q63§69¥Saﬁ%?%‘?°t§ii‘bnﬁ? @grfci’r@ faht o a tissue
mass; - obtaining a sanple of said tissue; and -

c a20.qhes tegce hecdording eto2anyl den®t Blztmacrapdivheréia the device is
claim 24, further conprising the step of masking a

| eas@MANGEAt trmask &t dpast sapptti olg 2opiomsygara/of tﬁ@mplmg lateral
| nst 'b F‘P &?{W@Sﬁpgﬂ%n?&oger P?pgllnﬁqﬁé’t?utﬂgpf he

caute devi ce e instrunent. . 26.
The mst hod according to claim 24 further conprising
t h&l.ghepdevicenascorgingt to east oaepaf tcladfnsa 1424, ewhérein the device

sanpl.in ening, of the instrunent after inserti t he
st PATEESS29. RleReaping, GiFSgmoly G tdfto members,
cl ai getdint the?_ﬁ‘lrsf WhéRBEr qg%—bﬁéf&ﬂuv_& ° ehb nge@fwnh the second

rotating the biopsy and/or sanpling i nt such
t hat meaber.

22.The device according to any one of claims 1-21, wherein the thickness of
the device is in the range of 0.1-0.5 mm.

23.The device according to any one of cléims 1-22, wherein the device
includes a sleeve having a C-shaped cross-section, said sleeve being
sufficiently flexible to bend at least a portion of its length away from the
instrument, whilst the remaining length remains mounted to said
instrument.

24.A method of cauterising tissue comprising the steps of:

- mounting the cauterising device of claims 1-23 on a biopsy and/or
sampling instrument;

- inserting the biopsy and/or sampling instrument into a tissue mass;
- obtaining a sample of said tissue; and

- cauterising the tissue.



cauterising portion of the device is in a

predeterm ned angul ar orientation. 28. The net hod
waewe/ndioay to any one of clains 24 to 27, furtPer/SG2005/000369

conprising the step of cauterising the tissue while

sliding the biopsy and/or sanpling instrunent within

the tissue mass. 29. The net hodhgccording to any one of

clainms 24 to 28, wherein the tissue is manmalian

tissue. 30. The nmethod according to claim?29, wherein

the mammal i an tissue is human tissue. 3 1. The nethod

ac, i_n 0 cl ai m,.30, wher ej human .tj ssue is .
presd ner et s RRg o RkiL2 4 Juiher FOmRgSInecgstp of masking
conpit fa38 atfrat 6f ANatePAl sampIPigdpdiing BE tHeAMSAURREINE Between the
device of clains 1-23 to a biopsy and/or sanplin

i nst FlaRsmf rapwring the gaienising devina anddasertisgdhe instrusnent. .
the body after a biopsy and/or tissue sanpling; -

| "5 Thi el %@?@ggﬁ‘g%}h §3'¥Ptth;egg%@1ﬂi%§§ft@%i%%%f?nasking

ti ssue mass whi een sanp
t he at deast. a3partTok antdtbral sarmpling opehing |ofli Me3thstrument after

further conpri.si the step of rotating the biopsy
and/ &Segtgl%%aS{?&@?nﬁnem such that the cauterising

portion of the device is in a predeterm ned angul ar
OVZEWhétméfho@éecoTthg”l%t ﬁl‘?ﬁ oRECET Elhmes ba %,guftﬁgi@ 'comprising

33, further conprising the step of cauterisin
ti ssthe aigp ef sotating ghe thdopsysand/oe sanyilingi instriment ssiok that the

mass - ceor.ding to any.one of clains .32 ..
(o sqacisrishedibSf rBCARice Ron haRRkiet s afodls oidftation
nmet hod according to claim 35, wherein the nanmal i an

t 128 Uheirmethoteacddrdingeto any one of claims 24 to 27, further comprising

the step of cauterising the tissue while sliding the biopsy and/or sampling
instrument within the tissue mass.

29.The method according to any one of claims 24 to 28, wherein the tissue is
mammalian tissue.

30.The method according to claim 29, wherein the mammalian tissue is
human tissue.

31.The method according tfo claim 30, wherein the human tissue is breast
tissue.

32.A method of cauterising tissue comprising the steps of:

- mounting the cauterising device of claims 1-23 to a biopsy and/or
sampling instrument after the instrument has been removed from the body
after a biopsy and/or tissue sampling;

- inserting the biopsy and/or sampling instrument into a tissue mass which
has been sampled; and



37. The nethod according to claim36, wherein the
human tissue is breast tissue. 38. A biopsy and/or

W@ 200p/046981 | nstrunment for obtaining tissue sanpPEFSEH5/000369

cauterising the remaining tissue conprising: - means
for sanmpling tissue; - a lateral opening for receiving
the tissue sanples; - a conductq ve cauterising

portion; and - nmeans for heating the cauterising
portion. 39. The instrunent according to claim 38,
wherein the nmeans for sanpling conprises the

conductiyve .catéf\er.i sing portion. 40. The instrunent
accot BRYENSIRILNGHIRPYS wherein the conductive
cauterising portion conprises a cutting nmenber for

C 33 T niethaic@ofding :}S diaifs9g, fu\?wl%'teﬁ %B‘;ﬁrér&%ﬂﬁggep of rotating

being internal to, and co-axi al I nser
shaf fhedbiopsie apdir aampling instiumepbareh shatithe caurterising portion of

reanzer e, & SR HRET RBbuaP liBfieh™a "1 The

i nstrunent according to any one of clains 38 to 40,

widd: Bihen méthodaatoardiagno glaim i3 or S3pdumeen cémpirisingl the step of
end of ,the bio §¥ and/gr Sﬁé\ﬁpl i ngﬁi nstrument. and the

| at eq%tera%eaiﬂa%' e whiesliding thednstiusment withip te tiasue mass.
The instrunment according to any one of clains 38 to 4

1 35vihies Arigthbd acEsidify tohng oﬁefdfic%ws_ss?{o %ﬁhﬁéﬁlﬁg‘ﬁf tissue is

of a ring around the neans for sanpling.
of dpaaImalian tisssieue sanpl es and cauterising the
remai ni ng tissue conprising the steps of: -

| BBCP Thaheh AL S e B AR Felptag e i
mas shumaib isswap! ed;

37.The method according to claim 36, wherein the human tissue is breast
tissue.

38.A biopsy and/or sampling instrument for obtaining tissue samples and
cauterising the remaining tissue comprising:

- means for sampling tissue;

- a lateral opening for receiving the tissue samples;
- a conductive cauterising portion; and

- means for heating the cauterising portion.

39.The instrument aqcording to claim 38, wherein the means for sampling
comprises the conductive cauterising portion.

40.The instrument according to claim 39, wherein the conductive cauterising
portion comprises a cutting member for cutting a sample of the tissue, said



- severing a tissue sanple fromthe tissue mass which
has entered a | ateral opening of the instrunent; -

WO e@aspoBt i Nng the severed tissue sanple to a pPORBGHI05/000369

end of the instrunment; - depositing the severed tissue
sanple; and - cauterising the tissue. 44. The nethod
according to claim43, furthersqonprising the step of
rotating the instrument such that the cauterising
portion of the instrunent is in a predetern ned
angul ar orientation.45. The nmethod according to clains

43 or L@@r\ further conprising the step of cauterising

the tGUWE MEMPer beingyinteynahto,iand eomaxial withoran insertion shaft of
ti SSyReiStiuméf: The net hod according to any one of

claims 43 to 45 wherein the tissue is manmalian

tissue. 47. The nethod according to any one of claim

46, \@F & POWRS BuPPiNl Camnedtionuattashétirtansaids sutting4fember to

a1t £ Begnadat et B8 SaSterkif Bothnr 1 i ng

device for cauterising tissue according to clains 1-23

andl dhe aystuneent/ accardingl to@inynehe Westhim$ BsAtdTI0N Afherein the

of assepbly of an instrunent for cauterising tissue
con‘prciagp%bé('?%QOaloé‘p@ bptwegni a distalgend ohtha h%ﬂ@Y&arﬁﬁ@ﬁ sampling

of aifitARaY bOKhind Fir! ol
2 i A paTentd (M BRI SRR P Vg Hege ghncie
tissue. 51. The nmethod according to claimb50, wherein

t 2. diheatstiugnent aceandiagi tog askieand .of Sdaifitee 38etd dd, wherein the

?ﬁgoﬁgbfé‘?isfn% Poidh 38 atE2SE'a panCo nac%rl%l sround e means for
sampling.

43.A method of obtaining tissue samples and cauterising the remaining tissue
comprising the steps of:

- introducing a biopsy and/or sampling instrument according to any one of
claims 38 to 42 into a tissue mass to be sampled;

- severing a tissue sample from the tissue mass which has entered a
lateral opening of the instrument;

- transporting the severed tissue sample to a proximal end of the
instrument;

- depositing the severed tissue sample; and
- cauterising the tissue.

44.The method according to claim 43, further comprising the step of rotating
the instrument such that the cauterising portion of the instrument is in a
predetermined angular orientation.



cross-section of the sleeve forns a gap in the sl eeve,
and wherein at |least part of the gap is closed by a

w0 e@6lose@at nenber. 53. The device accordi ng toPCI/8GIN05/000369
52, wherein the resilient nmenber is at |east one
el astic band. 54. The device according to claimb52,
wherein the resilient nenber i% an interwoven el astic
fabric. 2

45.The method according to claims 43 or 44, further comprising the step of
cauterising the tissue while removing the instrument from the tissue mass.

46.The method according to any one of claims 43 to 45, wherein the tissue is

mammalian tissue.

47.The method according to any one of claim 46, wherein the mammalian

tissue is human tissue.

48.The method according to any one of claim 47, wherein human tissue is

breast tissue.

49. A kit comprising a device for cauterising tissue according to claims 1-23
and a biopsy and/or sampling instrument.

50.A method of assembly of an instrument for cauterising tissue comprising
the steps of: attaching a sheath to a shaft of a biopsy and/or sampling
instrument and connecting a diathermy pin to the instrument to cauterise a

tissue.

51.The method according to claim 50, wherein the sheath is an insulating
sheath.

52.The device according to claim 23, wherein the uncompleted part of the
cross-section of the sleeve forms a gap in the sleeve, and wherein at least
part of the gap is closed by a resilient member.

53.The device according to claim 52, wherein the resilient member is at least
one elastic band.

54.The device according to claim 52, wherein the resilient member is an

interwoven elastic fabric.



