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United States Patent o (111 Patent Number: 5,749,905
Gliner et al. 451 Date of Patent: *May 12, 1998
"\
[54] ELECTROTHERAPY METHOD UTILIZING 2083363 3/1982 United Kingdom .
PATIENT DEPENDENT ELECTRICAL 3‘3‘2?;;_9] g; }ggi mgg .
PARAMETERS 04722530 10/1994 WIPO .
[75]1 Inventors: Bradford E. Gliner, Bellevue; Thomas WO 95/05215  2/1995  WIPO .

D. Lyster, Bothell; Clinton S. Cole, %8 gg//ggg;g I‘Iﬁggg %ﬁg
Kirkland; Daniel J. Powers; Carlton B.
Morgan, both of Bainbridge Island, all OTHER PUBLICATIONS
of Wash.
h Winkle et al., “Improved low cnergy defibrillation efficacy
[731 Assignee: Heartstream, Inc., Seattle, Wash. in man using a biphasic truncated exponential waveform™
JACCS(2):142A (1987).
[*] Notice: The term of this patent shall not extend . N
beyond the expiration date of Pat. No. (List continued on next page.)

5.601.612. Primary Examiner—William E. Kamm
Assistant Examiner—Kennedy J. Schaetzle
[21] Appl. No.: 691,755 Attorney, Agent, or Firm—James R. Shay; Cecily Anne
[22] Filed: Aug. 2, 1996 Snyder

[57) ABSTRACT
Related U.S. Application Data
This invention provides an external defibrillator and defibril-

[63] Continuation of Ser. N, 103,837, Aug. 6, 1993, abandoned. lation method that automatically compensates for patient-
6 , to-patient impedance differences in the delivery of electro-

(511 Int. CL" ...... AG_IN 1739 therapeutic pulses for defibrillation and cardioversion. In a
[52] U.S. ClL. 607/7; 607/74 preferred embodiment, the defibrillator has an energy source
[58] Field of Search ..........iniieniens 607/4. 5, 6, 7, that may be discharged thIOUgh electrodes on the patient to
607/8. 2, 39, 40, 42. 4346, 48, 5602 5784 provide a biphasic voltage or current pulse. In one aspect of

the invention, the first and second phase duration and initial
first phase amplitude are predetermined values. In a second
561 References Cited aspect of the invention, the duration of the first phase of the
pulse may be extended if the amplitude of the first phase of

U.S. PA DOCUMENTS the pulse fails to fall to a threshold value by the end of the

3,211,154 10/1965 Becker et al. . predetermined first phase duration, as might occur with a
3,241,555 3/1966 Caywood et al. . high impedance patient. In a third aspect of the invention,
. R the first phase ends when the first phase amplitude drops

(List continued on next page.) _ below a threshold value or when the first phase duration

reaches a threshold time value, whichever comes first, as

FOREIGN PATENT DOCUMENTS might occur with a low to average impedance patient. This
0281219 9/1988 Furopean Pat. Off. . method and apparatus of altering the delivered biphasic
0315368  5/1989 European Pat. Off. . pulse thereby compensates for patient impedance differ-
0353341 2/1990 European Pat. Off. . ences by changing the nature of the delivered electrothera-

0437104 7/1991 European Pat. Off. .

eutic pulse, resulting in a smaller, more efficient and less
0457604 A 11/1991 European Pat. Off. . p p £ s

0491649 A  6/1992 European Pat. Off. . expensive defibrillator.
0507504 1071992 European Pat. Of. .
2070435 9/1981 United Kingdom . 11 Claims, 7 Drawing Sheets
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