United States Patent

US006915148B2

(12) (10) Patent No.: US 6,915,148 B2
Finneran et al. 5) Date of Patent: Jul. 5, 2005
(549) EMG ELECTRODE APPARATUS AND 4,957,109 A 9/1990 Groeger et al.
POSITIONING SYSTEM 5,163,440 A 11/1992 DeLuca et al.
5,197,471 A * 3/1993 Otero .........cecevvevnnnns 600/392
(75) TInventors: Mark T. Finneran, Wooster, OH (US); 5,224479 A 7/1993  Sekine
Kathryn E. Alexander, Colombus, OH 5,327,888 A 7/1994  Imran
. 5,341,806 A 8/1994 Gadsby et al.
(US); B. Russell Alexan(.ier, Colombus, 5462065 A 10/1995 Cusimano
OH (US); Charles E. Wickham, Jr., 5483970 A 1/19% Rosenberg
Glenford, OH (US); Richard L. 5660177 A 8/1997 Faupel et al.
Hitchcock, Grove City, OH (US); Scott 5,733,151 A 3/1998 Edsall et al.
D. Howard, Galloway, OH (US) 5,772,591 A 6/1998 Cram
5,823,957 A * 10/1998 Faupel et al. ............... 600/397
(73) Assignee: Advanced Imaging Systems, Inc., 6,004,312 A * 12/1999 Finneran et al. ... .. 600/546
Cleveland, OH (US) 6,047202 A * 4/2000 Finneranetal. ............ 600/382
6,055,448 A 4/2000 Anderson et al.
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 FOREIGN PATENT DOCUMENTS
U.S.C. 154(b) by 20 days. WO 9846120 * 10/1998
(21) Appl. No.: 10/641,716 * cited by examiner
(22) Filed: Aug. 15, 2003 Primary Examiner— ee S. Cohen
(65) Prior Publication Data (74) Attorney, Agent, or Firm—Christopher L. Parmelee;
Walker & Jocke LPA
US 2004/0054276 Al Mar. 18, 2004
57 ABSTRACT
Related U.S. Application Data . . . .
A system for detecting and analyzing electrical activity in
(62) Division of application No. 09/806,632, filed as application the anatomy of an organisn} underlying an el?C}rode.array
No. PCT/US99/23033 on Oct. 4, 1999, now Pat. No. 6,745, provides signals corresponding to electrical activity adjacent
062. each electrode. Such signals are correlated to the underlying
(60) Provisional application No. 60/103,105, filed on Oct. S, anatomy of the organism and representative outputs pre-
1998. sented through various types of output devices. Such outputs
(51) Int. CL7 o, A61B 5/0492 may include variations in coloration or other qualities in
(52) US.Cl oo, 600/372; 600/382; 600/393;  correspondence with representations of underlying anatomi-
600/546 cal structures. The system includes novel electrode struc-
(58) Field of Search ...................ccccccooeee 600/372, 383,  tures (200, 224, and 284) and methods for producing and
600/392-393, 382, 546; 607/148, 149, 151, attaching electrode arrays (240 and 280) to the organism.
152 The exemplary form of the invention is used in connection
with the diagnosis of muscle activity in the lower lumbar
(56) References Cited regions of humans. Levels of muscle activity detected are

U.S. PATENT DOCUMENTS

3,505,993 A *
4,004,578 A *
4,763,660 A

4/1970 Lewes et al. ............... 600/382
1/1977 Palmius .....ceeveveeveenenes 600/392
8/1988 Kroll et al.

analyzed by correlation with the muscular structures under-
lying the electrode array. Forms of the invention may be
used in other applications.

8 Claims, 35 Drawing Sheets




