f L —

United States Patent 9

US005730144A -
... 5,730,144

(113 Patent Number:

Katz et al. 45] Date of Patent: Mar. 24, 1998
[54] METHOD AND APPARATUS FOR 5,183040 2/1993 Nappholz et al. .coceervnerees 128/661.07
PREDICTING THE EFFICACY OF 5243976 9/1993 Ferek-Petric et al. ..cccceeecceeinncns 607/6
CARDIOVERSION 5316001 5/1994 Ferek-Petric et al. . 128/662.06
(75] Inventors: Richard A. Katz. East Lyme. Conn.; 5,438,983  8/1995 Ffalcone .................... revenssarene 1287713
Shalabh Chandra. Cleveland Heights, 5,507,780  4/1996 Finch 607/6
Ohio; Richard A. Grimm. Chagrin
Falls, Ohio; James D. Thomas. . . I
Beachwood. Ohio Primary Examiner—William E. Kamm
Assistant Examiner—Carl H. Layno
[73] Assignee: The Umtte?l itat:: OSf Am:nca :‘sth Attorney, Agent, or Firm—Michael J. McGowan; Prithvi C.
represented by the Secretary of the e
Navy. Washington. D.C. Lall; Michael F. Oglo
[57] ABSTRACT
[21] Appl. No.: 687,099 .
[22] Filed: Jul. 10, 1996 An apparatus and method for predicting the efficacy of
(511 Tnt CL® oo, AGIB 5/026; AGIB 02, CSiOVersion as amodality for reverting  patient wih il
A61B 5/0285 fibriliation to normal sinus rhythm. Biood flow through the
[52] U.S. Cl oo 128/713; 128/605; 607/6  Patient’s atrium is measured. converted and processed using
[58) Field of Search 128/695. 713; nonlinear or chaotic processing to obtain a differential radius
607/6 signal. The number of excursions of the differential radius
56 Refs Gi beyond a threshold value indicates whether cardioversion
(56] eferences Cited will be successful.
U.S. PATENT DOCUMENTS
4841981  6/1989 Tanabe etal. ....c.ecewmmemsreen 128/713 20 Claims, 5 Drawing Sheets
/-1 1 /,.1 2 /1 3
FLOW SIGNAL . ENVELOPE
SENSOR RECORDER GENERATOR
/1 4
CHAOTIC 10
PROCESSOR ,~22 30 /1/
TIME EMBEDDING
SAMPLE DELAY VALUE
A/D GENERATOR
CONVERTER
/ GFNN MODULE
/24 32 /34 /1 S /1 7
I VECTOR TIME CHAQTIC THRESHOLD
™ DELAY RADIUS [ —1 DETECTOR "‘l DISPLAY
INTERVAL PROCESSOR
GENERATOR ; ]
16
AMI MODULE || 28 , s
28 36 | THRESHOLD
. - | SELECTOR
S | E—
THE o DIFFERENTIAL
REPRESENTATION RADIUS
GENERATOR PROCESSOR

773{/5



