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(57) Abstract

An electrocautery probe (10) for penetrating through tissue comprises a tissue compatible flexible sleeve (12); an exposed electrode
(14) carried at one end of the sleeve (12); a wire (18) connected at one end to the electrode (14) and extending through the sleeve (12);
and an electrical connector (24) attached to the other end of the wire (18). The connector (24) is suitable for attachment to a source of
electrocautery power. The wire (18) is separate from the sleeve (12) to be removable by pulling from the sleeve (12) when the electrode
(14) is cut away or otherwise removed from the sleeve (12). Thus, the probe (10) can penetrate tissue by electrocautery action to form a
tissue tunnel, and the electrode (14) and the wire (18) can then be removed, leaving at least a portion of the sleeve (12) in the tissue tunnel
to serve as a drainage catheter.
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ELECTROCAUTERY METHOD AND APPARATUS

TECHNTCAL FTIEID

Electrocautery systems are used as a substitute
for a mechanical, sharp trocar for the purpose of
forming tunnels through tissue for surgery for the
emplacement of drainage tubes and the 1like.

For example, the TroGard Electronic Trocar system
of ConMed Surgical Systems of Utica, New York comprises
such a system. Such an electronic trocar has a blunt
tip, and can be advanced with electrocautery action to
create a small tunnel through the tissue inwardly from
the skin, to dilate the tissue to a deéired size for
instrument access to the interior. Typically an
obturator is inserted into the tunnel.

A significant advantage of such an electronic
trocar is that, unlike a mechanical trocar, its tip
cannot penetrate and injure the finger of the surgeon as
it is being used. The rubber gloves that the surgeon is
wearing provide substantial protection against
electronic burning of his fingers during the process if
his finger inadvertently touches the electronic trocar
tip. Also, a surgeon can be protected against
accidental puncture wounds by an electronic trocar. The
passing of sharp drain trocars are particularly
dangerous risks for puncture injuries to the surgeon’s

hands.
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By this invention, a drainage tube may be
simultaneously implanted as the electronic trocar is
advanced, for a great savings of time and effort

expended during surgical procedures.
DESCRIPTION OF THE INVENTION

By this invention, a wound drain may be installed
in a patient by the method which comprises the following
steps. One inserts, by electrocautery action and
effect, an electrocautery probe through tissue between
the inside cavity of a wound and the skin of a patient.
Typically, the wound can be a surgical incision of the
type which requires drainage for a few days after the
surgery. The electrocautery probe which is used
comprises a wire, a sleeve surrounding the wire, and an
exposed electrode which is connected to the wire and
positioned at a forward end of the sleeve. The wire is
also connected at a rear end to a source of
electrocautery enerqgy, typically a conventional
electrocautery power unit.

After insertion of the electrocautery probe to
penetrate a desired distance, and typically forming a
tunnel between the inside cavity of the wound and skin
and also extending through the skin, the electrode is
removed from the sleeve, and the wire is pulled out of
the sleeve, typically disconnecting it first from the
source of energy. Thus, the sleeve remains positioned
in the tissue tunnel between the inside cavity of the
wound and the skin of the patient to serve as a wound
drain.

Typically, the electrocautery probe may be
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inserted through the tissue from the wound area, being
advanced toward and through the skin. By so doing, the
outward motion of the probe relative to the skin reduces
the possibility that skin bacteria can be drawn into the
tunnel or the wound.

The wire, which may be a single or multiple wire
or cable, and the electrode, which may be a monopolar or
bipolar electrode, may be surrounded by a conventional,
tubular insulating layer for the wire within the sleeve.
The insulating layer is in that circumstance slidably
removable from the sleeve along with the wire.

It is also preferred for the probe to have a
blunt forward end, so that it cannot effectively
penetrate the skin except through electrocautery action.
Thus the surgeon is protected from accidental stabbing
of his or her fingers as the probe emerges from the skin
at the end of tunnel formation through the tissue. The
probe preferably is advanced through intact tissue which
is free of prior cutting as by a trocar or the like in
its path between the inside cavity of the wound and the
skin of the patient, with the advancement being
primarily by electrocautery action rather than
mechanical cutting.

It is also generally preferred, after the tunnel
has been formed and the electrode has been positioned
outside of the skin, to cut or otherwise remove the
electrode away from the wire, and to pull the wire out
of the sleeve retrograde through the wound.

Thus, an electrocautery probe in accordance with
this invention for penetrating through tissue may
comprise a tissue-compatible, flexible sleeve made for

example of silicone rubber, polyethylene, or the like.
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An exposed electrode 1is carried at one end of the
sleeve, with a wire connected at one end to the
electrode, the wire extending through the sleeve, and an
electrical connector being attached to the other end of
the wire. The connector 1is typically suitable for
attachment to a conventional source of electrocautery
power.

The wire is separate from the sleeve, so that it
is removable by pulling from the sleeve when the
electrode is cut away or otherwise removed from the
sleeve. Thus, the probe can penetrate tissue by
electrocautery action to form a tissue tunnel, and the
electrode and wire can then be removed, 1leaving the
sleeve in the tissue tunnel to serve as a drainage
catheter. The sleeve may then be cut to a desired
length. As previously stated, it is preferred for the
electrode end of the sleeve to be blunt so as to be
essentially incapable of penetrating tissue without
electrocautery action.

The method and apparatus of this invention may be
used in any desired surgical procedure, and are
particularly useful in orthopaedic use, particularly in
the areas that are difficult to pass a drain, for
example in the area of the spinal, hip, or pelvic
regions. The system is also usable elsewhere, for
example in abdominal use, chest or breast surgery, and
the like.

Typically, the sleeve 1is attached to the
electrode by bonding or the like so that is cannot be
displaced along the probe until the electrode has been
transversely cut or otherwise removed away from the rest

of the probe. The insulating layer surrounding the wire
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may be of a desired stiffness to provide an appropriate,
overall stiffness to the probe for purpose of advancing
through tissue in a precise, controlled manner. At the
same time, the separable insulating sleeve can be soft
and of the desired physical characteristics of
conventional wound drain tubing. The wire may also be
thick near the electrode to provide a desired stiffness,

while yet permitting bending.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of the electrocautery probe

of this invention;

Fig. 2 is an enlarged, sectional view taken along
line 2-2 of Fig. 1;

Fig. 3 is an enlarged, sectional view taken along

line 3-3 of Fig. 1; and

Fig. 4 is an enlarged, plan view of a surgical
wound in a patient as shown during an intermediate stage
of the surgery, and further showing how the
electrocautery probe may be advanced through tissue to
form a tunnel that extends between the wound and the

skin, with the probe penetrating through the skin.
DESCRIPTION OF SPECIFIC EMBODIMENTS
Referring to Figs. 1 and 2, electrocautery probe

10 is shown, comprising a tissue compatible silicone

rubber sleeve 12 which is proportioned to be of the
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diameter of a desirable surgical drainage tube, and
being soft and of physical properties desirable for such
drainage tubing.

An electrode 14 exposed to the exterior, is
carried at one end of silicone rubber sleeve 12 with the
forward or distal end 16 of sleeve 12 being secured to
electrode 14 by an adhesive, a wedge-press fit, or the
like, so that sleeve 12 is retained in its desired
position as shown adjacent electrode 14.

Electrode 14 is connected to a wire 18, which is
connected at its other end to wire 18a. Wire 18 may be
a single, thick wire, extending for the first few inches
of the probe length. In this embodiment, electrode 14
is monopolar and conventionally suitable for use in
electrocautery. Wire 18a comprises a group of thinner
wires and connects to wire 18, being surrounded by a
tubular insulating layer 20. Wire 18 may or may not be
surrounded by layer 20, and may be of greater wire
diameter than wire 18a, as shown in Figs. 2 and 3. Wire
18 may comprise a thick, malleable wire, which not only
provides electrical communication between wire 18a and
electrode 14, but may be thick enough to be bent and to
hold its shape, so that the surgeon may bend the forward
portion 22 of probe 10 to a desired shape during use.
As shown in Fig. 2, wire 18 fits loosely in sleeve 12
with extra space 27 instead of an insulating layer.

About five inches proximal from the electrode tip
14, the thick wire portion 18 ends (at point 23), and
connects by soldering or clamping with the group of
smaller, flexible wires 18a, which extend proximally
(rearwardly) within insulating sheath 20, providing an
electrical conductor section of electrocautery probe 10
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which is more flexible than portion 22.

About 36 inches proximal from exposed electrode
tip 14, silicone rubber sleeve 12 terminates at point
21, while two or three strand conductor 18a, surrounded
by insulating layer 20, extends rearwardly further to
terminate in a conventional electrical connector 24.
Electrical connector 24 carries three prongs, each of
which could connect to a different one of three wires in
multiple wire 18a, especially for use with a bipolar
electrode. One of prongs 26 may connect to ground; one
of prongs 26 may connect to a first voltage source in a
conventional electrocautery machine for coagulation; and
the third of the prongs may connect to a second voltage
source which is suitable for imposing a cutting voltage
on electrode 14.

However, preferably in this embodiment, one or
more of the wires of conductor 18a may connect to one
single prong 26, which imposes a cutting voltage on
monopolar electrode 14, and one or more wires 1la
connects to ground through another prong 26. The third
prong may be a dummy prong, present to facilitate
connection with a conventional connector receptacle.

Many of the components disclosed, excluding
silicone sleeve 12 and the distal tip design, can be
found in prior art electrocautery probes.

Referring to Fig. 4, the use of the
electrocautery probe of this invention is illustrated.

A surgical wound 28 in the skin 30 of a patient
is shown. Prior to sewing up the wound, surgical drains
often need to be emplaced. To accomplish this, the
electrocautery probe 10 of this invention is used.
Probe 10 is advanced from the inside cavity of wound 28
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through intact tissue of the patient under the skin 30,
to exit the skin, as shown. The front probe portion may
be manually curved as desired using thick wire 18. The
probe is advanced until electrode 14 projects outwardly
from the skin.

Silicone sleeve 12 advances through the entire
length of the surgical tunnel 32 that is formed by this
process. Power from power source 29 provides the
electrocautery action that permits the advancement of
electrode 14 through the tissue and out of the skin.

Then, electrode 14 may be transversely cut away
or otherwise removed. Typically it may be transversely
cut through somewhere along the length of silicone
sleeve 12, preferably proximal of thick wire 18, such as
at arrow 36 (Figs. 1 and 4), and removed along with
thick wire 18. Then, the remaining wire 18a, and its
insulation 20 may be withdrawn retrograde out of sleeve
12 through wound 28, leaving behind a simple, silicone,
tubular wound drain 12a which formerly surrounded the
wire and insulation. Silicone tube 12a may be cut to
its desired length, and wound 28 may be sutured, thus
providing an installed wound drain, eliminating the need
for several intermediate steps of the prior art
installation of wound drains.

The above has been offered for illustrative
purposes only, and is not intended to limit the scope of
the invention of this application, which is as defined

in the claims below.
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THAT WHICH IS CLAIMED:

1. The method of installing a wound drain in a
patient, which comprises:

inserting, with electrocautery action and effect,
an electrocautery probe through tissue between a wound
and the skin of a patient, said electrocautery probe
comprising: a wire, a sleeve surrounding said wire, and
an exposed electrode connected to said wire and
positioned at said sleeve forward end, said wire being
also connected at a rear end to a source of
electrocautery energy:

removing said electrode from said sleeve, and
pulling said wire out of the sleeve, whereby said sleeve
remains positioned between the wound and the skin of the

patient to serve as a wound drain.

2. The method of Claim 1 in which said
electrocautery probe 1is inserted through said tissue

from the wound and advanced toward and through the skin.

3. The method of Claim 1 in which said electrode

is monopolar.

4. The method of Claim 1 in which at least a
portion of said wire is surrounded by a tubular
insulating layer within said sleeve, said insulating
layer being slidably removable from the sleeve along

with said wire.

5. The method of Claim 1 in which said probe has
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a blunt, forward end, and advances through intact
tissue, free of precutting, between the wound and the
skin of the patient primarily by electrocautery action.

6. The method of Claim 1 in which said wire is
pulled out of the sleeve by cutting the electrode away
from the wire and pulling the wire out of the sleeve

retrograde through the wound.

7. An electrocautery probe for penetrating
through tissue, which comprises:

a tissue-compatible, flexible sleeve; an exposed
electrode carried at one end of said sleeve; a wire
connected at one end to said electrode and extending
through said sleeve, and an electrical connector
attached to the other end of said wire, said connector
being suitable for attachment to a source of
electrocautery power, said wire being substantially
separate from said sleeve to be removable by pulling
from said sleeve when said electrode is cut away or
otherwise removed from the sleeve, whereby said probe
can penetrate tissue by electrocautery action to form a
tissue tunnel, and said electrode and wire can then be
removed, leaving the sleeve in the tissue tunnel to

serve as a drainage catheter.

8. The probe of Claim 7 in which said sleeve

comprises silicone rubber.

9. The probe of Claim 7 in which said one end of
the sleeve is blunt so as to be essentially incapable of

penetrating tissue without electrocautery action.



WO 98/30158 PCT/US98/00528

10

15

20

25

30

11

10. The probe of Claim 7 in which at least a
portion of said wire is surrounded by a tubular
insulating layer, said insulating layer being slidably

removable from the sleeve along with said wire.

11. The probe of Claim 7 in which said wire
comprises a distal, relatively thick wire portion
adjacent said electrode, said thick wire portion being
of a thickness to be manually bendable while tending to
retain a shape to which it is bent; and a proximal,
relatively thin wire portion having more flexibility
than said thick wire portion, said wire portions being

electrically connected together.

12. The probe of Claim 11 in which said flexible
sleeve fully encloses said thick wire portion and
extends proximally from said thick wire portion along

said thin wire portion.

13. The prove of Claim 12 in which said thin
wire portion has an insulation layer, while said thick
wire portion is free of added insulation, above and

beyond said sleeve.

14. An electrocautery probe for penetrating
through tissue, which comprises:

a tissue-compatible, flexible sleeve; an exposed
electrode carried at one end of said sleeve; a wire
connected at one end to said electrode, said wire having
a distal, relatively thick wire portion adjacent said
electrode, said thick wire portion being of the

thickness to be manually bendable while tending to
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retain a shape to which it is bent; said wire also
having a proximal, relatively thin wire portion having
more flexibility than said thick wire portion, said wire
portions being electrically connected together, and an
electrical connector attached to the other end of said
wire, said connector being suitable for attachment to a
source of electrocautery power, said thin wire portion
being separate from said sleeve to be removable by
pulling from said sleeve when said electrode is cut away
or otherwise removed, whereby said probe can penetrate
tissue by electrocautery action to form a tissue tunnel,
and said electrode and wire can be removed from the
sleeve, leaving the sleeve in the tissue tunnel to serve
as a drainage catheter, said electrode having a blunt
outer end so as to be incapable of penetrating tissue
without electrocautery action.

15. The probe of Claim 14 in which at least said
thin wire portion is covered with an insulating layer

that is removable from said sleeve with said wire.

16. The method of installing a wound drain in a
patient, which comprises: inserting, with electrocautery
action and effect, an electrocautery probe through
tissue between a wound and the skin of the patient, said
electrocautery probe comprising: an insulated wire, a
sleeve surrounding said wire, and an exposed electrode
connected to said wire and positioned at a sleeve
forward end, said electrode being monopolar, said wire
also being connected at a rear end to a source of
electrocautery energy:;

removing said electrode from said sleeve, and
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pulling said wire out of the sleeve whereby at least a
portion of said sleeve remains positioned between the
wound and the skin of the patient to serve as a wound

drain.

17. The method of Claim 16 in which said
electrode has a blunt, forward end, and advances through
intact tissue, free of precutting, between the wound and
the skin of the patient primarily by electrocautery

action.

18. The method of Claim 17 in which said
electrocautery probe is inserted through said tissue

from the wound and advanced toward and through the skin.

19. The method of Claim 18 in which said
insulated wire is pulled out of the sleeve by cutting
the electrode away from the wire and pulling the
insulated wire out of the sleeve retrograde through the

wound.

20. The method of Claim 16 in which said
insulated wire comprises a proximal, insulated, thin
wire portion connected to a distal, thick wire portion
which is electrically connected to the electrode and is
surrounded by said sleeve, said thick wire portion being
free of added insulation apart from said sleeve, and
further including the step, prior to inserting said
electrocautery probe through tissue, of bending said
‘thick wire portion to a desired, curved shape to
facilitate directing of said electrode to form a desired
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path through the tissue, and also including the further
step of, after having inserted said probe through the
tissue between the wound and the skin of the patient,
transversely cutting away through said thin wire portion
5 some of said probe comprising said electrode and said
thick wire portion, to facilitate pulling of the

remainder of said thin wire portion out of the sleeve.



WO 98/30158 PCT/US98/00528

7

cﬁx FIG. 1




INTERNATIONAL SEARCH REPORT

Intemational application No.
PCT/US98/00528

A. CLASSIFICATION OF SUBJECT MATTER
IPC(6) :A61B 17/36
US CL :606/45

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

US. : 604721, 11, 51-53; 606/41, 42, 45-50; 607/100-105

Minimum documentation searched (classification system followed by classification symbols)

NONE

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

NONE

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catogory* Citation of document, with indication, where appropriate, of the rolevant passages Relovant to claim No.

X US 3,595,239 A (PETERSEN) 27 July 1971, whole document. 7. 9-12. 14. 15

Y 1-5. 8. 13. 16-18

Y UsS 4,976,684 A (BROADNAYX, JR.) 11 December 1990, whole| 1-5, 16-18
document.

Y US 5,417,687 A (NARDELA) 23 May 1995, Figs. 2-4B. 17, 18

D Further documents are listed in the continuation of Box C.

D See patent family annex.

. Special categories of cited d ts

A" document defining the general stats of the art which is not considered
to be of particular relevance

*B* eatlier document published on or after the international filing date

‘L document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other
special reason (as specified)

(ol document referring to an oral discl , use, exhibition or other
means
P document published prior to the international filing date but later than

the priority date olaimed

T later document published afier the international filing date or priority
dste and not in conflict with the application but cited to understand
the principie or theory underlying the invention

X" document of particular relevance; the claimed invention cannot be
idered novel or t be idered to involve an inventive step
when the document is taken alone

'y document of particular relevance; the claimed invention cannot be
considered to involve an inventive step whon the document is
combined with one or more other such documents, such combination
being obvious to s person skilled in the art

&t document member of the same patent family

Date of the actual completion of the intemational search

09 MARCH 1998

Date of mailing of the intemational scarch report

08 APR 1338

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No.  (703) 305-3230

Authorized officer //7/ %AL{ /(AL . (/
MICHAEL PEFFLEY

Telephone No.  (703) 3084305

Form PCT/ISA/210 (sccond sheet)(July 1992)x




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

