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heating in the cable compared to the use of thicker 

conductors.  

At its most general, the present invention relates to a 

hollow cable for transmitting radiofrequency and/or microwave 

frequency energy to an electrosurgical instrument, wherein the 5 

hollow cable is provided with electrical connectors for 

forming a bipolar electrical connection with the 

electrosurgical instrument. 

According to an aspect of the present invention there is 

provided a cable for conveying radiofrequency and/or microwave 10 

frequency energy to an electrosurgical instrument at a first 

end of the cable, the cable comprising: 

 a hollow tube comprising inner and outer electrically 

conductive layers separated by dielectric material to form a 

transmission line, the hollow tube having a central channel 15 

extending along its length; 

 a first terminal at the first end of the cable, the first 

terminal being arranged to form an electrical connection 

between the inner conductive layer and a first cooperating 

terminal of the electrosurgical instrument; and 20 

 a second terminal at the first end of the cable, the 

second terminal being arranged to form an electrical 

connection between the outer conductive layer and a second 

cooperating terminal of the electrosurgical instrument, 

 wherein the first terminal comprises a first electrically 25 

conductive protrusion extending in an axial direction from the 

first end of the cable and electrically connected to the inner 

conductive layer; and/or 

 wherein the second terminal comprises a second 

electrically conductive protrusion extending in an axial 30 

direction from the first end of the cable and electrically 

connected to the outer conductive layer. 

According to a further aspect of the present invention, 

there is provided a cable for conveying radiofrequency and/or 

microwave frequency energy to an electrosurgical instrument at 35 

a first end of the cable, the cable comprising: 

a hollow tube comprising inner and outer electrically 

conductive layers separated by dielectric material to form a 

transmission line, the hollow tube having a central channel 

extending along its length;40 
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a first terminal at the first end of the cable, the first 

terminal being arranged to form an electrical connection 

between the inner conductive layer and a first cooperating 

terminal of the electrosurgical instrument; and 

a second terminal at the first end of the cable, the 5 

second terminal being arranged to form an electrical 

connection between the outer conductive layer and a second 

cooperating terminal of the electrosurgical instrument; 

wherein the first terminal comprises a first area of 

electrically conductive material located on a circumferential 10 

surface of the cable; and 

wherein the first area of electrically conductive 

material is located on an outer side of the dielectric 

material and is electrically connected to the inner conductive 

layer by an electrical connection that passes through, or 15 

around, the dielectric material. 

According to a further aspect of the present invention, 

there is provided a cable for conveying radiofrequency and/or 

microwave frequency energy to an electrosurgical instrument at 

a first end of the cable, the cable comprising: 20 

a hollow tube comprising inner and outer electrically 

conductive layers separated by dielectric material to form a 

transmission line, the hollow tube having a central channel 

extending along its length; 

a first terminal at the first end of the cable, the first 25 

terminal being arranged to form an electrical connection 

between the inner conductive layer and a first cooperating 

terminal of the electrosurgical instrument; and 

a second terminal at the first end of the cable, the 

second terminal being arranged to form an electrical 30 

connection between the outer conductive layer and a second 

cooperating terminal of the electrosurgical instrument; 

wherein the second terminal comprises a second area of 

electrically conductive material located on a circumferential 

surface of the cable; and 35 

wherein the second area of electrically conductive 

material is located on an inner side of the dielectric 

material and is electrically connected to the outer conductive 

layer by an electrical connection that passes through, or 

around, the dielectric material. 40 
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Thus, the cable can be connected to an electrosurgical 

instrument to form a bipolar electrical connection with the 

electrosurgical instrument by electrically connecting the 

first terminal and the first cooperating terminal and by 

electrically connecting the second terminal and the second 5 

cooperating terminal.  The cable can then be used to convey 

radiofrequency or microwave frequency energy to the 

electrosurgical instrument. 

In some embodiments, the cable may be for conveying only 

radiofrequency energy to the electrosurgical instrument.  In 10 

other embodiments, the cable may be for conveying only 

microwave frequency energy to the electrosurgical instrument.  

In further embodiments, the cable may be for conveying both 

radiofrequency energy and microwave frequency energy to the 

electrosurgical instrument. 15 

The term inner means closer to a centre of the hollow 

tube.  The term outer means further from a centre of the 

hollow tube. 
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CLAIMS

1. A cable for conveying radiofrequency and/or 

microwave frequency energy to an electrosurgical instrument at

a first end of the cable, the cable comprising:5

a hollow tube comprising inner and outer electrically

conductive layers separated by dielectric material to form a 

transmission line;

a first terminal at the first end of the cable, the first

terminal being arranged to form an electrical connection 10

between the inner conductive layer and a first cooperating

terminal of the electrosurgical instrument; and

a second terminal at the first end of the cable, the 

second terminal being arranged to form an electrical 

connection between the outer conductive layer and a second 15

cooperating terminal of the electrosurgical instrument,

wherein the first terminal comprises a first electrically 

conductive protrusion extending in an axial direction from the 

first end of the cable and electrically connected to the inner 

conductive layer; and/or20

wherein the second terminal comprises a second 

electrically conductive protrusion extending in an axial 

direction from the first end of the cable and electrically 

connected to the outer conductive layer.

25

2. The cable according to claim 1, wherein the first 

conductive protrusion and/or the second conductive protrusion 

is rigid.

3. The cable according to claim 1 or claim 2, wherein 30

the first conductive protrusion and/or the second conductive 

protrusion comprises a conductive tab, a conductive fin, a 

conductive rod, a conductive pin, or a conductive wire.

4. The cable according to any one of the previous 35

claims, wherein the first terminal and the second terminal are 

located on opposite sides of the cable relative to a central 

axis of the cable.

5. The cable according to any one of claims 1 to 4, in40

which the first terminal comprises the first electrically 
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conductive protrusion, wherein the first conductive protrusion 

extends in the axial direction from an electrically conductive 

strip positioned around the inner conductive layer and 

electrically connected to the inner conductive layer, and

wherein the first conductive protrusion is integral with the 5

electrically conductive strip.

6. The cable according to any one of claims 1 to 5, in

which the second terminal comprises the second electrically 

conductive protrusion, wherein the second conductive 10

protrusion extends in the axial direction from an electrically 

conductive strip positioned around the outer conductive layer

and electrically connected to the outer conductive layer, and

wherein the second conductive protrusion is integral with the 

electrically conductive strip.15

7. The cable according to claim 5 or claim 6, wherein 

the first conductive protrusion, and/or the second conductive 

protrusion, and the integral conductive strip comprise 

conductive foil.20

8. The cable according to any one of claims 1 to 4, in 

which the cable comprises the first conductive protrusion and 

the second conductive protrusion, wherein the first conductive 

protrusion and the second conductive protrusion are supported 25

by a tube segment connected to the first end of the cable.

9. The cable according to any one of claims 1 to 4 or

8, in which the first terminal comprises the first 

electrically conductive protrusion, wherein the first 30

conductive protrusion is electrically connected to the inner 

conductive layer in a region where the dielectric material and 

outer conductive layer are omitted.

10. The cable according to any one of claims 1 to 4, 8 35

or 9, in which the second terminal comprises the second 

electrically conductive protrusion, wherein the second 

conductive protrusion is electrically connected to the outer 

conductive layer in a region where the dielectric material and 

inner conductive layer are omitted.40
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11. A cable for conveying radiofrequency and/or 

microwave frequency energy to an electrosurgical instrument at 

a first end of the cable, the cable comprising:

a hollow tube comprising inner and outer electrically 

conductive layers separated by dielectric material to form a 5

transmission line;

a first terminal at the first end of the cable, the first 

terminal being arranged to form an electrical connection 

between the inner conductive layer and a first cooperating 

terminal of the electrosurgical instrument; and10

a second terminal at the first end of the cable, the 

second terminal being arranged to form an electrical 

connection between the outer conductive layer and a second 

cooperating terminal of the electrosurgical instrument;

wherein the first terminal comprises a first area of 15

electrically conductive material located on a circumferential 

surface of the cable; and

wherein the first area of electrically conductive 

material is located on an outer side of the dielectric 

material and is electrically connected to the inner conductive 20

layer by an electrical connection that passes through, or 

around, the dielectric material.

12. The cable according to claim 11, wherein the first 

area of electrically conductive material is exposed at an end 25

face of the cable.

13. The cable according to claim 11, wherein the first 

area of electrically conductive material comprises a portion 

of the outer electrically conductive layer that is 30

electrically isolated from the remainder of the outer 

electrically conductive layer.

14. The cable according to claim 11 or claim 13, wherein 

the electrical connection comprises a conductive material 35

positioned in a hole through the dielectric material, or a 

conductive material positioned around an edge of the 

dielectric material.

15. The cable according to any one of claims 11, 13 or 40

14, wherein the second terminal comprises a conductive area 
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located on an outer side of the dielectric material that is 

part of, or electrically connected to, the outer conductive 

layer.

16. The cable according to claim 15, wherein the first 5

conductive area and the second conductive area are at 

different locations on a circumferential surface of the cable 

and are electrically isolated from each other.

17. A cable for conveying radiofrequency and/or 10

microwave frequency energy to an electrosurgical instrument at 

a first end of the cable, the cable comprising:

a hollow tube comprising inner and outer electrically 

conductive layers separated by dielectric material to form a 

transmission line;15

a first terminal at the first end of the cable, the first 

terminal being arranged to form an electrical connection 

between the inner conductive layer and a first cooperating 

terminal of the electrosurgical instrument; and

a second terminal at the first end of the cable, the 20

second terminal being arranged to form an electrical 

connection between the outer conductive layer and a second 

cooperating terminal of the electrosurgical instrument;

wherein the second terminal comprises a second area of 

electrically conductive material located on a circumferential 25

surface of the cable; and

wherein the second area of electrically conductive 

material is located on an inner side of the dielectric 

material and is electrically connected to the outer conductive 

layer by an electrical connection that passes through, or 30

around, the dielectric material.

18. The cable according to claim 17, wherein the second 

area of electrically conductive material is exposed at an end 

face of the cable.35

19. The cable according to claim 17, wherein the second 

area of electrically conductive material comprises a portion 

of the inner electrically conductive layer that is 

electrically isolated from the remainder of the inner 40

electrically conductive layer.
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20. The cable according to claim 17 or claim 19, wherein 

the electrical connection comprises a conductive material 

positioned in a hole through the dielectric layer, or a 

conductive material positioned around an edge of the 5

dielectric material.

21. The cable according to any one of claims 17, 19 or 

20, wherein the first terminal comprises a conductive region 

located on an inner side of the dielectric material that is 10

part of, or electrically connected to, the inner conductive 

layer.

22. The cable according to claim 21, wherein the first 

conductive area and the second conductive area are at 15

different locations on a circumferential surface of the cable 

and are electrically isolated from each other.

23. The cable according to any one of claims 11 to 21,

wherein the cable comprises one or more protrusions or 20

recesses for cooperating with corresponding protrusions or 

recesses on an end of the electrosurgical instrument for 

aligning the electrosurgical instrument with respect to the 

cable.

25

24. The cable according to any one of claims 11 to 23,

wherein the inner conductive layer is provided on an outer 

surface of a tube of material, and wherein an edge of the tube 

of material is set back with respect to an edge of the 

dielectric material. 30

25. The cable according to any one of the previous 

claims, wherein the geometries of the first terminal and the 

second terminal are configured to match the impedance of the 

cable to a predetermined impedance at one or more microwave 35

frequencies.

26. The cable according to any one of the previous 

claims, wherein the cable is configured to convey 

radiofrequency energy to the electrosurgical instrument with 40

the transmission line and a further conductor positioned in 
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the hollow tube and extending along the hollow tube, and 

wherein the further conductor is electrically insulated from 

the transmission line within the hollow tube.

27. The cable according to claim 26, wherein the cable 5

is configured to convey radiofrequency energy to the 

electrosurgical instrument with:

the inner conductive layer and the further conductor;

the outer conductive layer and the further conductor; or

the inner conductive layer, the outer conductive layer, 10

and the further conductor, wherein the inner conductive layer 

and the outer conductive layer are electrically connected at a 

second end of the cable.

28. The cable according to any one of the previous 15

claims, wherein the cable comprises a conductor positioned in

the hollow tube and extending along the hollow tube for 

conveying radiofrequency energy to the electrosurgical 

instrument with the transmission line.

20

29. The cable according to any one of the previous 

claims, wherein the dielectric material comprises:

a solid tube of dielectric material; or

a tube of dielectric material having a porous structure.

25

30. The cable according to any one of the previous 

claims, wherein the inner conductive layer and/or the outer 

conductive layer comprises:

a conductive coating on the inside or outside of a tube 

of material;30

a solid tube of conductive material positioned against 

the inside or outside of a tube of material; or

a layer of braided conductive material formed on, or

embedded in, a tube of material.

35

31. The cable according to any one of the previous 

claims, wherein the cable comprises:

a hollow inner tubular layer;

a tube of the inner conductive layer on an outer surface 

of the hollow inner tubular layer;40

a tube of the dielectric material on an outer surface of
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the tube of the inner conductive layer; and

a tube of the outer conductive layer on an outer surface 

of the tube of the dielectric material.

32. The cable according to claim 31, wherein the inner 5

conductive layer protrudes beyond an edge of the tube of 

dielectric material, so that the inner conductive layer is 

exposed at the first end of the cable.

33. The cable according to any one of claims 1 to 30,10

wherein the cable comprises:

a hollow tube of the inner conductive layer;

a tube of the dielectric material on an outer surface of 

the hollow tube of the inner conductive layer; and

a tube of the outer conductive layer on an outer surface 15

of the tube of the dielectric material.

34. The cable according to claim 33, wherein the cable 

further comprises a protective outer tubular layer on an outer 

surface of the tube of the outer conductive layer.20

35. The cable according to claim 33 or claim 34, wherein

the outer conductive layer protrudes beyond an edge of the 

tube of dielectric material, so that the outer conductive 

layer is exposed at the first end of the cable.25

36. The cable according to any one of the previous 

claims, wherein an outer diameter of the cable is smaller over

a portion of its length adjacent to the first end of the 

cable.30

37. The cable according to claim 36, wherein the outer 

diameter of the cable is made smaller over the portion by 

reducing an internal diameter of cable.

35

38. The cable according to claim 36 or claim 37, wherein 

the outer diameter of the cable is made smaller over the 

portion by reducing a thickness of the dielectric material.

39. An electrosurgical apparatus comprising the cable 40

according to any one of the previous claims and an 
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electrosurgical instrument, wherein:

a first cooperating terminal of the electrosurgical

instrument is electrically connected to the first terminal, so 

that an electrical connection is formed between the inner 

conductive layer and the first cooperating terminal; and5

a second cooperating terminal of the electrosurgical 

instrument is electrically connected to the second terminal, 

so that an electrical connection is formed between the outer 

conductive layer and the second cooperating terminal.
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