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WHAT IS CLAIMED: 
 

1. An ablation system for regulating delivery of ablative energy to targeted tissue 

of a subject, comprising: 

an ablation energy source configured to generate ablative energy to be delivered to 

targeted tissue via an ablation member;  

a processor; 

wherein the processor is configured to calculate a temperature of the targeted tissue of 

the subject at a depth relative to a surface of the targeted tissue based on, at least in part, a 

signal generated by a radiometer and a signal generated by a temperature-measurement 

device; and 

wherein the system is configured to automatically regulate operation of the ablation 

member to deliver the ablative energy based upon at least the calculated temperature. 

2. A system according to Claim 1, wherein the temperature-measurement device 

comprises a thermocouple. 

3. A system according to Claim 1 or 2, wherein the ablation member is positioned 

along a tip of a catheter, the tip being positioned along a distal end of the catheter. 

4. A system according to Claim 3, wherein the temperature-measurement device 

is located along the tip of the catheter. 

5. A system according to Claim 3 or 4, wherein the radiometer is located along 

the tip of the catheter. 

6. A system according to any one of Claims 3 to 5, 

wherein the catheter comprises a fluid passage, and wherein the tip of the catheter 

comprises at least one irrigation fluid port, the at least one irrigation fluid port being in fluid 

communication with the fluid passage of the catheter; and 

wherein the fluid passage of the catheter is configured to be placed in fluid 

communication with an irrigation pump, the irrigation pump being configured to selectively 

deliver irrigation fluid through the fluid passage of the catheter and the at least one irrigation 

fluid port of the tip of the catheter. 

7. A system according to any one of the preceding claims, wherein the ablation 

member comprises a radiofrequency electrode. 

8. A system according to any one of Claims 1 to 6, wherein the ablation member 

comprises one of a microwave ablation member, a cryoablation member and an ultrasound 

ablation member. 
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9. A system according to any one of the preceding claims, further comprising a 

non-transitory computer-readable medium configured to store operation parameters for the 

radiometer and the temperature-measurement device. 

10. A system according to any one of the preceding claims, wherein the system is 

operatively coupled to an electrophysiology monitoring system. 

11. A system according to any one of the preceding claims, wherein the system 

additionally comprises at least one electrocardiogram electrode. 

12. A system according to any one of the preceding claims, wherein the system is 

configured to automatically regulate the operation of the ablation member to maintain the 

calculated temperature of the targeted tissue within a target temperature setpoint or range. 

13. An ablation system for regulating delivery of ablative energy to targeted tissue 

of a subject, comprising: 

a catheter comprising a proximal end and a distal end; 

a catheter tip located along the distal end of the catheter, the catheter tip comprising an 

ablation member and a temperature-measurement device; 

a radiometer; 

wherein the ablation member is configured to emit energy to targeted tissue of the 

subject; and 

a processor configured to calculate a temperature of the targeted tissue of the subject 

at a depth relative to a surface of the targeted tissue based on, at least in part, a signal 

generated by the radiometer, a signal generated by the temperature-measurement device and 

operation parameters stored on a computer-readable medium; 

wherein the system is configured to automatically regulate operation of the ablation 

member based upon at least the calculated temperature. 

14. A system according to Claim 13, wherein the temperature-measurement device 

comprises a thermocouple. 

15. A system according to Claim 13 or 14, wherein the system is configured to 

automatically regulate the operation of the ablation member to maintain the calculated 

temperature of the targeted tissue within a target temperature setpoint or range. 
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16. A system according to any one of Claims 13 to 15, further comprising an 

irrigation system comprising a pump in fluid communication with a fluid passage of the 

catheter, wherein the irrigation system is configured to selectively deliver an irrigation fluid 

through the fluid passage of the catheter and at least one irrigation fluid port of the catheter tip 

in fluid communication with the fluid passage of the catheter during use. 

17. A system according to any one of Claims 13 to 16, wherein the ablation 

member comprises a radiofrequency electrode. 

18. A system according to any one of Claims 13 to 16, wherein the ablation 

member comprises one of a microwave ablation member, a cryoablation member and an 

ultrasound ablation member. 

19. A system according to any one of Claims 13 to 18, further comprising a 

temperature display for displaying the calculated temperature. 

20. A system according to any one of Claims 13 to 19, wherein the integrated 

catheter tip additionally comprises at least one electrocardiogram electrode. 

21. A system according to any one of Claims 13 to 20, wherein the system is 

operatively coupled to an electrophysiology monitoring system. 

22. A system according to any one of Claims 13 to 21, further comprising a 

generator for providing power to the ablation member. 

23. A system according to any one of Claims 13 to 22, wherein the catheter is 

steerable. 

24. A system according to any one of Claims 13 to 23, wherein the radiometer is 

positioned along the catheter tip. 

25. A method of determining a temperature of a tissue, comprising: 

receiving a signal generated by a radiometer, an antenna of the radiometer being 

configured to receive energy emitted by a tissue of a subject; 

receiving a signal generated by a temperature-measurement device configured to 

detect a temperature along a portion of a catheter; 

determining a temperature of the tissue at a depth relative to a surface of said tissue 

based on, at least in part, the signal generated by the radiometer and the signal generated by 

the temperature-measurement device; and 

automatically regulating operation of a radiofrequency electrode based, at least in part, 

on the determined temperature. 
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26. A method according to Claim 25, wherein the temperature-measurement 

device comprises a thermocouple. 

27. A method according to Claim 25 or 26, further comprising delivering an 

irrigation fluid to a fluid passage of the catheter and through at least one irrigation fluid port 

of the catheter. 

28. A method according to any one of Claims 25 to 27, further comprising 

monitoring electrical activity of the subject using at least one electrocardiogram electrode. 

29. A method of determining a temperature of tissue, comprising: 

receiving signals generated by a radiometer and a temperature-measurement device, 

said temperature-measurement device being configured to detect a temperature along said 

temperature-measurement device; 

determining a temperature of the tissue at a depth relative to a surface of said tissue 

based on, at least in part, the signal generated by the radiometer and the signal generated by 

the temperature-measurement device; and 

automatically regulating operation of an ablation member based, at least in part, on the 

determined temperature. 

30. A method according to Claim 29, wherein the temperature-measurement 

device comprises a thermocouple. 

31. A method according to Claim 29 or 30, wherein the ablation member 

comprises a radiofrequency electrode. 

32. A method according to Claim 29 or 30, wherein the ablation member 

comprises one of a microwave ablation member, a cryoablation member and an ultrasound 

ablation member. 

33. A method according to any one of Claims 29 to 32, wherein the radiometer and 

the temperature-measurement device are located along a tip of a catheter. 

34. A method according to Claim 33, further comprising delivering an irrigation 

fluid to a fluid passage of a catheter and through at least one irrigation fluid port of the 

catheter, wherein the ablation member is positioned along the catheter. 

35. A method according to any one of Claims 29 to 34, further comprising 

monitoring electrical activity of a subject using at least one electrocardiogram electrode. 

36. A method according to any one of Claims 29 to 35, wherein automatically 

regulating operation of an ablation member comprises regulating a power of the ablation 

member. 
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37. A method according to any one of Claims 29 to 36, wherein automatically 

regulating the operation of an ablation member comprises regulating the operation of the 

ablation member to maintain the determined temperature of the tissue within a target 

temperature setpoint or range. 

38. A method according to any one of Claims 29 to 37, further comprising 

displaying the determined temperature on a display. 

39. An ablation system for regulating delivery of ablative energy to targeted tissue 

of a subject, comprising: 

an ablation energy source configured to generate ablative energy to be delivered to 

targeted tissue via an ablation member; and 

a processor; 

wherein the processor is configured to calculate a temperature of the targeted tissue of 

the subject at a depth relative to a surface of the targeted tissue based on, at least in part, a 

signal generated by a radiometer and a signal generated by a temperature-measurement 

device; and 

wherein the calculated temperature is used to regulate delivery of ablative energy to 

targeted tissue. 

40. A system according to Claim 39, wherein the temperature-measurement device 

comprises a thermocouple. 

41. An ablation system according to Claim 39 or 40, wherein the ablation member 

is positioned along a distal end of a catheter, said distal end of the catheter further comprising 

the temperature-measurement device 

42. A system according to Claim 41, wherein the radiometer is located along the 

distal end of the catheter. 

43. A system according to Claim 41 or 42, wherein the catheter comprises a fluid 

passage extending at least partially from a proximal end to the distal end of the catheter, the 

catheter comprising at least one irrigation fluid port, wherein the at least one irrigation fluid 

port is in fluid communication with the fluid passage of the catheter, and wherein the fluid 

passage of the catheter is configured to be placed in fluid communication with an irrigation 

pump, the irrigation pump being configured to selectively deliver irrigation fluid through the 

fluid passage of the catheter and through the at least one irrigation fluid port of the catheter. 
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44. A system according to any one of Claims 39 to 43, wherein the ablation 

member comprises a radiofrequency electrode. 

45. A system according to any one of Claims 39 to 43, wherein the ablation 

member comprises one of a microwave ablation member, a cryoablation member and an 

ultrasound ablation member. 

46. A system according to any one of Claims 39 to 45, further comprising a non-

transitory computer-readable medium configured to store operation parameters for the 

radiometer and the temperature-measurement device. 

47. A system according to any one of Claims 39 to 46, wherein the processor is 

configured to selectively activate and deactivate the ablation member. 

48. A system according to any one of Claims 39 to 47, wherein the system is 

operatively coupled to an electrophysiology monitoring system, and wherein the system 

additionally comprises at least one electrocardiogram electrode. 

49. A system according to any one of Claims 39 to 48, further comprising a 

temperature display for displaying the calculated temperature. 

50. An ablation system for regulating delivery of ablative energy to targeted tissue 

of a subject, comprising: 

an ablation energy source for activating an ablation member, the ablation member 

configured to deliver ablative energy to targeted tissue when activated; and 

a radiometer; 

wherein the system is configured to calculate a temperature of the targeted tissue of 

the subject at a depth relative to a surface of the targeted tissue based on, at least in part, a 

signal generated by the radiometer and a signal generated by a temperature-measurement 

device. 

51. A system according to Claim 50, wherein the temperature-measurement device 

comprises a thermocouple. 

52. An ablation system according to Claim 50 or 51, wherein the ablation member 

is positioned along a distal end of a catheter, said distal end of the catheter further comprising 

the temperature-measurement device. 

53. A system according to Claim 52, wherein the radiometer is located along the 

distal end of the catheter. 
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54. A system according to Claim 52 or 53, wherein the catheter comprises a fluid 

passage extending at least partially from a proximal end to the distal end of the catheter, the 

catheter comprising at least one irrigation fluid port, wherein the at least one irrigation fluid 

port is in fluid communication with the fluid passage of the catheter, and wherein the fluid 

passage of the catheter is configured to be placed in fluid communication with an irrigation 

pump, the irrigation pump being configured to selectively deliver irrigation fluid through the 

fluid passage of the catheter and through the at least one irrigation fluid port of the catheter. 

55. A system according to any one of Claims 50 to 54, wherein the ablation 

member comprises a radiofrequency electrode. 

56. A system according to any one of Claims 50 to 54, wherein the ablation 

member comprises one of a microwave ablation member, a cryoablation member and an 

ultrasound ablation member. 

57. A system according to any one of Claims 50 to 56, further comprising a non-

transitory computer-readable medium configured to store operation parameters for the 

radiometer and the temperature-measurement device. 

58. A system according to any one of Claims 50 to 57, wherein the system is 

operatively coupled to an electrophysiology monitoring system, and wherein the system 

additionally comprises at least one electrocardiogram electrode. 

59. A system according to any one of Claims 50 to 58, further comprising a 

temperature display for displaying the calculated temperature. 

60. A method of determining a temperature of a tissue of a subject, comprising: 

receiving a signal generated by a radiometer, an antenna of the radiometer being 

configured to receive energy emitted by tissue; 

receiving a signal generated by a temperature-measurement device configured to 

detect a temperature along a portion of a catheter; and 

determining a temperature of the tissue at a depth relative to a surface of said tissue 

based on, at least in part, the signal generated by the radiometer and the signal generated by 

the temperature-measurement device. 

61. A method according to Claim 60, wherein the temperature-measurement 

device comprises a thermocouple. 
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62. A method according to Claim 60 or 61, further comprising delivering an 

irrigation fluid to a fluid passage of the catheter and through at least one irrigation fluid port 

of the catheter. 

63. A method according to any one of Claims 60 to 62, further comprising 

monitoring electrical activity of a subject using at least one electrocardiogram electrode. 

64. A method according to any one of Claims 60 to 63, further comprising 

displaying the determined temperature of the tissue on a display. 

65. A method according to any one of Claims 60 to 64, wherein determining the 

temperature is additionally based on, at least in part, operation parameters for the radiometer 

and the temperature-measurement device, wherein the operation parameters for the radiometer 

comprise a slope and an offset describing a temperature response of the radiometer, and 

wherein the operation parameters for the temperature-measurement device comprise a slope 

and an offset describing a temperature response of the temperature-measurement device. 
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