
 

510K SUMMARY - 6 pages 1

CORRESPONDENCE - 4 pages 7

ORIGINAL - 408 pages 11

REVIEWER INFORMATION - 10 pages 419

FOI - Page 2 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Endoscopy FEB 2 52OO4 V~r
j Min.leman Poac vvv s'miih nephew corn

Alove", MA 01810

0O331VWi$

SECTION V
510(k) SUMMARY OF SAFETY AND EFFECTIVENESS INFORMATION

as required by the Safe Medical Devices Act of 1990 and codified in 21 CFR 807.92 upon which
the substantial equivalence is based.

Smith & Nephew ElectroThermal® 20S Spine Generator

Date Prepared: December 22, 2003

A. Submitter's Name:

Smith & Nephew, Inc., Endoscopy Division

150 Minuteman Road

Andover, MA 01810

B. Company Contact

Janice Haselton

Regulatory Affairs Specialist II

Phone: (978) 749-1494

Fax: (978) 749-1443

C. Device Name

Trade Name: Smith & Nephew ElectroThermal® 20S Spine Generator

Common Name: Electrosurgical Spine Generator

Classification Name: Electrosurgical Cutting and Coagulation & Accessories

D. Predicate Devices

The Smith & Nephew Smith & Nephew ElectroThermal® 20S Spine Generator is
substantially equivalent in Intended Use and Fundamental Scientific Technology to the
following legally marketed device in commercial distribution: Smith & Nephew ORA-50 S,
cleared in K993854 and Radionic's RFG-3C Plus Lesion Generator, cleared in K982489.
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E. Description of Device

The proposed Smith & Nephew ElectroThermal® 20S Spine generator is a 20-watt
electrothermal generator. It is intended to be used to create lesions in nervous tissue and to
coagulate and decompress material when used in combination with Smith & Nephew
thermal/coagulating probes. The generator provides temperature and impedance monitoring
of energy to maintain effective tissue heating during temperature controlled applications.
Smith & Nephew ElectroThermalg 20S Spine generator is designed to be used in
conjunction with Smith and Nephew Spine products. These products include the Smith &
Nephew SpineCATH® Intradiscal Catheter, the Smith & Nephew Decompression Catheter
and the Smith & Nephew RF Denervation Probe and Smith & Nephew RF Probe.

F. Intended Use

The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions in
nervous tissue, and to coagulate and decompress disc material when used in combination
with Smith & Nephew thermal/coagulating probes. The generator and accessories are
intended for use by qualified medical personnel trained in the use of electrosurgical
equipment.

Contraindications for Use:

There are no known absolute contraindications to the use of electrosurgery.

The Smith & Nephew ElectroThermal® 20S Spine System is contraindicated, when in the

judgement of the physician, an electrosurgical procedure would be contrary to the best
interest of the patient.

G. Comparison of Technological Characteristics

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to
the Smith & Nephew ORA-50 S, cleared in K993854, based on the following:
* Both control and monitor temperature
* Both monitor impedance
* Both use RF energy to thermally heat the SpineCATH® and Decompression catheters
* Both provide preset settings for time and temperature to deliver RF.

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to
the Radionic's RFG-3C Plus Lesion Generator cleared in K982489 based on the following:
· Both control and monitor temperature
* Both monitor impedance
* Both use a biphasic square wave to deliver stimulation voltage
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· Both use temperature controlled RF energy to create lesions in nervous tissue

H. Summary Performance Data

The performance testing conducted on the Smith & Nephew ElectroThermal® 20S Spine
generator demonstrates substantial equivalents to the Radionic's RFG-3C Plus Lesion
Generator cleared in K982489 and the Smith & Nephew ORA-50 S cleared in K993854
based on deliverance of temperature and time of RF controlled energy.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard

FEB 2 5 2004 Rockville MD 20850

Ms. Janice Haselton
Regulatory Affairs Specialist I!
Smith & Nephew, Inc.
Endoscopy Division
150 Minuteman Road
Andover, Massachusetts 01810

Re: K033981
Trade/Device Name: The Smith & Nephew ElectroThermal® 20S Spine Generator

Regulation Number: 21 CFR 878.4400
Regulation Name: Electrosurgical cutting and coagulation device and accessories

Regulatory Class: 1I
Product Code: GEI
Dated: December 22, 2003
Received: December 23, 2003

Dear Ms. 1Haselton:

We have reviewed your Section 510(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into either class II (Special Controls) or class III (PMA), it

may be subject to such additional controls. Existing major regulations affecting your device can

be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may

publish further announcements concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set

forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic

product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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Page 2 - Ms. Janice Haselton

This letter will allow you to begin marketing your device as described in your Section 510(k)

premarket notification. The FDA finding of substantial equivalence of your device to a legally

marketed predicate device results in a classification for your device and thus, permits your device

to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please

contact the Office of Compliance at (301) 594-4659. Also, please note the regulation entitled,

"Misbranding by reference to premarket notification" (21CFR Part 807.97). You may obtain

other general information on your responsibilities under the Act from the Division of Small

Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or

(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

Celia M. Witten, Ph.D., M.D.
Director
Division of General,. Restorative

and Neurological Devices
Office of Device Evaluation
Center for Devices and Radiological Health

Enclosure
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Indications for Use

510(k) Number (if known): K033981

Device Name: The Smith & Nephew ElectroThermal® 20S Spine System

Indications For Use:

The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions
in nervous tissue, and to coagulate and decompress disc material when used in
combination with Smith & Nephew thermal/coagulating probes. The generator and
accessories are intended for use by qualified medical personnel trained in the use of
electrosurgical equipment.

Prescription Use x AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

~~f~4~4rrec4 f c of Device Evaluation (ODE)

(Ditision Sign-Off)fDivilon of General, Restorative,
anL 1ieurological Devices

Number_________
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard

FEB 2 5 2004 Rockville MD 20850

Ms. Janice Haselton
Regulatory Affairs Specialist 11
Smith & Nephew, Inc.
Endoscopy Division
150 Minuteman Road
Andover, Massachusetts 01810

Re: K033981
Trade/Device Name: The Smith & Nephew ElectroThermal® 20S Spine Generator

Regulation Number: 21 CFR 878.4400
Regulation Name: Electrosurgical cutting and coagulation device and accessories
Regulatory Class: I1
Product Code: GEI
Dated: December 22, 2003
Received: December 23, 2003

Dear Ms. Haselton:

We have reviewed your Section 510(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications

for use stated in the enclosure) to legally marketed predicate devices marketed in interstate

commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,

and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The

general controls provisions of the Act include requirements for annual registration, listing of

devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into either class 1I (Special Controls) or class III (PMA), it

may be subject to such additional controls. Existing major regulations affecting your device can

be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may

publish further announcements concerning your device in the Federal Re ,ister.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act

or any Federal statutes and regulations administered by other Federal agencies. You must

comply with all the Act's requirements, including, but not limited to: registration and listing (21

CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set

forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic

product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.
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Page 2 - Ms. Janice Haselton

This letter will allow you to begin marketing your device as described in your Section 510(k)

premarket notification. The FDA finding of substantial equivalence of your device to a legally

marketed predicate device results in a classification for your device and thus, permits your device

to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please

contact the Office of Compliance at (301) 594-4659. Also, please note the regulation entitled,

"Misbranding by reference to premarket notification" (21CFR Part 807.97). You may obtain

other general information on your responsibilities under the Act from the Division of Small

Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or

(301) 443-6597 or at its Internet address http://wwww.fda.gov/cdrh/ds madmain.html

Sincerely yours,

Celia M. Witten, Ph.D., M.D.
Director
Division of General,. Restorative

and Neurological Devices
Office of Device Evaluation
Center for Devices and Radiological I lealth

Enclosure
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Indications for Use

510(k) Number (if known): K033981

Device Name: The Smith & Nephew ElectroThermal® 20S Spine System

Indications For Use:

The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions
in nervous tissue, and to coagulate and decompress disc material when used in
combination with Smith & Nephew thermal/coagulating probes. The generator and
accessories are intended for use by qualified medical personnel trained in the use of
electrosurgical equipment.

Prescription Use _x AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart 0) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

/°'n rrer41fGI4 L ceofDeviceEvaluation(ODE)

(Di,:ision Sign-Oft)
DivA.;ion of General, Restorative,
anm 1 leuroiogical Devices

5~' Number_____ SI
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health
Office of Device Evaluation
Document Mail Center (BFZ-401)
9200 Corporate Blvd.December 23, 2003 
Rockville, Maryland 20850

SMITH & NEPHEW, INC. 510(k) Number: K033981
ENDOSCOPY DIVISION Received: 23-DEC-2003
150 MINUTEMAN RD. Product: SMITH & NEPHEWANDOVER, MA 01810 ELECTROTHERMAL 20SATTN: JANICE HASELTON SPINE GENERATOR,

MODEL 7209975

The Food and Drug Administration (FDA), Center for Devices and RadiologicalHealth (CDRH), has received the Premarket Notification you submitted inaccordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act(Act) for the above referenced product. We have assigned your submission aunique 510(k) number that is cited above. Please refer prominently to this510(k) number in any future correspondence that relates to this submission.We will notify you when the processing of your premarket notification has beencompleted or if any additional information is required. YOU MAY NOT PLACETHIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

The Act, as amended by the Medical Device User Fee and Modernization Act of 2002(MDUFMA)(Public Law 107-250), authorizes FDA to collect user fees for premarketnotification submissions. (For more information on MDUFMA, you may refer to our
website at http://www.fda.gov/oc/mdufma).

Please remember that all correspondence concerning your submission MUST besent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address.Correspondence sent to any address other than the one above will not be consideredas part of your official premarket notification submission. Also, please notethe new Blue Book Memorandum regarding Fax and E-mail Policy entitled,"Fax and E-Mail Communication with Industry about Premarket Files Under Review".Please refer to this guidance for information on current fax and e-mail
practices at ww.fda.gov/cdrh/ode/a02-Ol.html.

You should be familiar with the manual entitled, "Premarket Notification 510(k)Regulatory Requirements for Medical Devices" available from DSMICA. If youhave other procedural or policy questions, or want information on how to checkon the status of your submission, please contact DSMICA at (301) 443-6597 orits toll-free number (800) 638-2041, or at their Internet address
http://www.fda.gov/cdrh/dsmamain.html or me at (301)594-1190.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Office of Device Evaluation
Center for Devices and Radiological Health

iq
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Food and Drug Administration
Center for Devices and Radiological Health
Office of Device EvaluationC-
Document Mail Center (H-FZ-401)
9200 Corporate Boulevard
Rockville, MD 20850 USA

December 22, 2003 X

RE: Traditional 5 10(k) Notification forthe Smith & Nephew Electrothermal®W 20S Spine System

Dear Madam/Sir:

Pursuant to the requirements in 21 CFR 807.87, Smith & Nephew, Inc., Endoscopy Division
hereby submits two (2) copies of the 5 10(k) notification for the Smith & Nephew ElectroThennal®)
20S Spine System and two copies of this cover letter.

We consider technical information stamped "CONFIDENTIAL" to be trade secret and
confidential commercial information, not available for disclosure under 21 CFR part 20. Smith &
Nephew, Inc. also requests that the FDA keep and maintain confidential both the existence as well
as the contents of this Premarket Notification in accordance with 21 CER 807.95(b).

Smith & Nephew acknowledges that the introduction of this device into domestic commercial
distribution will be contingent upon written clearance of the 5 10(k) by the Food and Drug
Admirnistration. The substantial equivalence infonnation included in this document is for FDA
marketing clearance only, and in no way reflects upon the patentability of the device.

If you have any questions regarding this submission, please contact me at;
Phone: (978) 749-1494
Fax: (978) 749-1443
E-mail: janice.haselton~smith-nephew.com
Sincerely,

Janice Haselton, R.A.C.
Regulatory Affairs Specialist II

2A
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Medical Device User Fee Cover Sheet
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Medical Device User Fee Cover Sheet - FDA Form 3601 Page 1 of 1

Form Aproved:OMB No. 0910-0511 Expration Date: Au.ust 31. 2006. See instruoctiors for OMB Statement

DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION PAYMENT IDENTIFICATION NUMBER: 

MEDICAL DEVICE USER FEE COVER SHEET I~rite the Payment Identification Number o

A completed Cover Sheet must accompany each original application or supplement subject to fees. The following actions must be taken to
properly submit your application and fee payment:

1. Electronically submit the completed Cover Sheet to the Food and Drug Administration (FDA) before payment is sent.
2. Include a printed copy of this completed Cover Sheet with a check made payable to the Food and Drug Administration. Remember that

the Payment Identification Number must be written on the check.
3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 956733, St. Louis, MO 63195-6733. (Note: In no case

should payment be submitted with the application.)
4. If you prefer to send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn: Government Lockbox

956733, 1005 Convention Plaza, St. Louis, MO 63101. (Note: This address is for courier delivery only. Contact the US Bank at 314-418-
4821 if you have any questions conceming courier delivery.)

5. For Wire Transfer Payment Procedures, please refer to the MDUFMA Fee Payment Instructions at the following URL:
http://www.fda.oov/cdrh/mdufma/faes~html#3a. You are responsible for paying all fees associated with wire transfers.

6. Include a copy of the completed Cover Sheet in volume one of the application when submitting to the FDA at either the CBER or CDRH
Document Mail Center.

1. COMPANY NAME AND ADDRESS (Include name, street address, 2. CONTACT NAME
city, state, country, and post office code) JANICE HASELTON

SMITH NEPHEW ENDOSCOPY DIVISION 2.1 E-MAIL ADDRESS
150 MINUTEMAN ROAD janice.haselton @smith-nephew.com
ANDOVER, MA 01810

2.2 TELEPHONE NUMBER (Include Area Code)
978-749-1494

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN)
510123924 2.3 FACSIMILE (FAX) NUMBER (Include Area Code)

978-749-1443

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application
descriptions at the following web site: http://www.fda.oov/oc/mdufma

Select an application type: 3.1 Select one of the types below:

if Premarket notification (510(k)); except for third party reviews if Original Application

LI Biologics License Application (BLA) Suoolement Types:

[] Premarket Approval Application (PMA) [] Efficacy (BLA)

[ Modular PMA [] Panel Track (PMA, PMR, PDP)
[] Product Development Protocol (PDP) l Real-Time (PMA, PMR, PDP)

[] Premarket Report (PMR) [] 180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status.)

E YES, I meet the small business criteria and have submitted the iNO, I am not a small business
required qualifying documents to FDA

4.1 If Yes, please enter your Small Business Decision Number:

5. IS THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.

[] This application is the first PMA submitted by a qualified small H The sole purpose of the application is to support conditions
business, including any affiliates, parents, and partner firms of use for a pediatric population

H] This biologics application is submitted under section 351 of the Public [] The application is submitted by a state or federal
Health Service Act for a product licensed for further manufacturing use government entity for a device that is not to be distributed
only commercially

6. IS THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN A PEDIATRIC
POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? (If so, the application is subject to the fee that
applies for an original premarket approval application (PMA).)

E] YES f NO

7. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION (FOR FISCAL YEAR 2004)

0812003)

290
https://fdasfinapp4.fda.gov/CFAPPS/mdufma/coversheeUlndex.cfm?fuseactiori=fu5 s & N- ET2oSSpitne Generator
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§.LD

CDRH SUBMISSION COVER SHEET
Date of Submission December 22, 2003 FDA Document Number

Section A Type of Submission

PMA PMA Supplement PDP 510(k) Meeting

fl Original submission fl Regular [ Pre-submission summary [ Original submission H Pre-IDE mtg.

fl Modular submission [ Special H Original PDP [ Traditional H Pre-PMA mtg.
H Amendment H] Panel Track H] Notice of intent to start H Special H] Pre-PDP mtg.
H Report H] 30-day Supplement clinical trials L] Abbreviated H] 180-day mtg.
[] Report Amendment [] 30-day Notice [] Intention to submit [ Additional Information [f Other (specify):

[] 135-day Supplement Notice of Completion [] Traditional
[] Real-time Review [] Notice of Completion [] Special
[] Amendment to PMA [] Amendment to PDP H] Abbreviated

Supplement El Report [] Report Amendment

IDE Humanitarian Device Class II Exemption Evaluation of Other Submission
Exemption Automatic Class III

Designation

[] Original submission [] Original submission E] Original submission [] Original submission Describe
[] Amendment [] Amendment [] Additional information fl Additional information submission:
LI Supplement [] Supplement

H Report

Section B Applicant or Sponsor
Company/Institution Name: Smith & Nephew, Inc. Establishment registration number: 1216828

Division name (if applicable): Endoscopy Division Phone number (include area code):
(978) 749-1494

Street Address: 150 Minuteman Road FAX number (include area code):
(978) 749-1443

City: Andover State/Province: MA Zip code: 01810 Country: U.S.A.

Contact name: Janice Haselton

Contact title: Regulatory Affairs Specialist Contact e-mail address: janice.haselton@smith-nephew.com

Section C Submission correspondent (if different from above)
Company/Institution name: Establishment registration number:

Division name (if applicable): Phone number (include area code):
( )

Street Address: FAX number (include area code):
( )

City: State/Province: Zip: Country:

Contact name:

jtact title: Contact e-mail address:
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Section D1 Reason for Submission - PMA, PDP, or HDE
[] Change in design, component, or [] Location change

specifications:

[] New device fl Software -] Manufacturer
[ Withdrawal H] Color Additive [ Sterilizer
fl Additional or Expanded Indications H] Material H Packager
[ Licensing agreement H Specifications [ Distributor

[] Other (specify below)

H Process Change: [ Labeling change: [ Report submissions:

[] Manufacturing [ Indications H]Annual or Periodic
[] Sterilization [] Instructions []Post-approval Study
[ Packaging [ Performance Characteristics H Adverse Reaction
[ Other (specify below) H] Shelf Life [ Device Defect

H] Trade Name H Amendment
H] Other (specify below)

[ Response to FDA correspondence: [ Change in Ownership
[ Request for applicant hold [ Change in correspondent
[] Request for removal of applicant hold
[] Request for extension
[] Request to remove or add manufacturing site

F] Other Reason (specify):

Section D2 Reason for Submission - IDE

J New device [] Change in: [] Response to FDA letter concerning:
fl Addition of institution [] Correspondent H] Conditional approval
H] Expansion/extension of study [] Design [] Deemed approved
H IRB certification H] Informed Consent H] Deficient final report
[] Request hearing H] Manufacturer H Deficient progress report
H] Request waiver H] Manufacturing process H Deficient investigator report
[] Termination of Study [] Protocol - feasibility [ Disapproval
El Withdrawal of application [] Protocol - other [ Request extension of time to
[ Unanticipated adverse effect [] Sponsor respond to FDA
[ Notification of emergency use [ Request meeting
L] Compassionate use request
[ Treatment IDE [] Report Submission:
E] Continuing availability request H] Current investigator

[ Annual progress
[ Site waiver limit reached
[ Final

[ Other reason (specify):

Section D3 Reason for Submission - 510(k)

[] New Device Hl Change in technology H Change in materials
[ Addition or expanded indications [0 Change in design H Change in manufacturing process
H] Other reason (specify):

S & N - ET 20S Spine Generator
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rection E Additional Information on 510(k) Submissions
;oduct codes of devices to which substantial equivalence is claimed: Summary of, or statement concerning, safety

and effectiveness data:
I GEl 2 HRX 3 4 0 510(k) summary attached

LI 5 10(k) statement
5 6 7 8

510(k) Number Trade or proprietary or model name Manufacturer

I K982489 I Radionics RFG-3C Plus Lesion I Radionics
Generator

2 K993854 2 ORA-50 S Autotemp Electrothermal 2 Oratec Interventions
Spine Generator

3 3 3
4 4 4
5 5 5
6 6 6

Section F Product Information - Applicable to All Applications

Common or usual or classification name: Electrosurgical Cutting and Coagulation Devices and Accessories
Trade or proprietary or model name Model number

1 Smith &Nephew ElectroThermal® 20S Spine Generator 1 7209975

2

3 3

4 4

5 5

FDA document numbers of all prior related submissions (regardless of outcome):
1 2 3 4 5 6

7 8 9 10 11 12

Data included in submission: 0 Laboratory testing [] Animal trials [] Human trials

Section G Product Classification - Applicable to All Applications
Product code: GEL, HRX C.F.R. section: 878.4400,888.1100 Device class:

fl Class I 0 Class II
[] Class III [] Unclassified

Classification panel: General and Plastic Surgery

Indications (From labeling):
The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions in nervous tissue, and to coagulate and
decompress disc material when used in combination with Smith & Nephew thermal/coagulating probes. The generator and accessories
are intended for use by qualified medical personnel trained in the use of electrosurgical equipment.

93:~ '~ S & N - ET 20S Spine Generator
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Note: Submission of this information does not affect the need to submit a 2891 or 2891a FDA Document Number:
Device Establishment Registration form.

Section H Manufacturing/Packaging/Sterilization Sites Relating to a Submission

Z Original FDA establishment registration number: [ Manufacturer fl Contract sterilizer
[] Add [] Delete #1643264 [] Contract manufacturer Z Repackager/relabler

Company/institution name: Smith & Nephew, Inc. Establishment registration number: #1643264

Division name (if applicable): Endoscopy Division Phone number (include area code): 978-749-1494

Streettadress:60NW 8h StreetFAX number (include area code): 978-749-1443
Street address. 600 NW 138 h Street

City: Oklahoma I State/Province: OK ZIP/Postal Code: 73134 Country: U.S.A.

Contact Name: Janice Haselton

Contact Title Regulatory Affairs Specialist Contact e-mail address: janice.haselton(asmith-nephew.com
[] Original FDA establishment registration number: fl Manufacturer H Contract sterilizer
H] Add [] Delete [ Contract manufacturer H Repackager/relabler

Company/institution name: Establishment registration number:

Phone number (include area code):Division name (if applicable):()

FAX number (include area code):;treet address: ( )

City: State/Province: ZIP/Postal Code: Country: U.S.A.

Contact Name:

Contact Title~~~~~~~~ Contact e-mail address:
H] Original FDA establishment registration number: fl Manufacturer [] Contract sterilizer
[]1 Add [] Delete [ Contract manufacturer H Repackager/relabler

Company/institution name: Establishment registration number:

Phone number (include area code):Division name (if applicable):()

Street address: FAX number (include area code):
( )

City: State/Province: ZIP/Postal Code: Countr: U.S.A.

Contact Name:

Contact Title: Contact e-mail address:

Li S & N - ET 20S Spine Generator
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§I.E
SCREENING CHECKLIST

[] Special 510(k) Do Sections I and 2
FlAbbreviated 510(k) Do Sections 1, 3 and 4
Z Traditional 510(k) Do Sections I and 4

Section 1: Required Elements for All Types of 510(k) submissions:

Present Inadequate or
Missing

Cover letter, containing the elements listed on page 3-2 of the Premarket
Notification [510)1 Manual.

Table of Contents.

Truthful and Accurate Statement.

Device's Trade Name, Device's Classification Name and Establishment
Registration Number.
Device Classification Regulation Number and Regulatory Status (Class I,
Class II, Class III or Unclassified).

Proposed Labeling including the material listed on page 3-4 of the Premarket
Notification [510)] Manual.
Statement of Indications for Use that is on a separate page in the premarket
submission.

Substantial Equivalence Comparison, including comparisons of the new
device with the predicate in areas that are listed on page 3-4 of the Premarket
Notification [510)] Manual.

5 10(k) Summary or 5 10(k) Statement. _/

Description of the device (or modification of the device) including diagrams,
engineering drawings, photographs or service manuals.

Identification of legally marketed predicate device. *

Compliance with performance standards. * [See Section 514 of the Act and N/A
21 CFR 807.87 (d).]

Class III Certification and Summary. N/A

Financial Certification or Disclosure Statement for 5 10(k) notifications with a N/A
clinical study. * [See 21 CFR 807.87 (i)]

510(k) Kit Certification *** N/A

· - May not be applicable for Special 510(k)s.

· * - Required for Class III devices, only.
- See pages 3-12 and 3-13 in the Premarket Notification [510)] Manual and the Convenience

Kits Interim Regulatory Guidance.

S & N - ET 205 Spine Generator
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Section 2: Required Elements for a SPECIAL 510(k) submission:

Present Inadequate or
Missing

Name and 510(k) number of the sponsor's own, unmodified predicate device. N/A

A description of the modified device and a comparison to the sponsor's N/A
predicate device.
A statement that the intended use(s) and indications of the modified device, as N/A
described in its labeling, are the same as the intended uses and indications for
the sponsor's unmodified predicate device.

A statement that the modification has not altered the fundamental technology N/A
of the sponsor's predicate device.
A Design Control Activities Summary that includes the following elements (a-
e):
a. Identification of Risk Analysis method(s) used to assess the impact of the N/A
modification on the device and its components, and the results of the analysis.

b. Based on the Risk Analysis, an identification of the required verification N/A
and validation activities, including the methods or tests used and the
acceptance criteria to be applied.

c. A Declaration of Conformity with design controls that includes the N/A
following statements: ,

A statement that, as required by the risk analysis, all verification and N/A
validation activities were performed by the designated individual(s) and
the results of the activities demonstrated that the predetermined
acceptance criteria were met. This statement is signed by the individual
responsible for those particular activities.

A statement that the manufacturing facility is in conformance with the N/A
design control procedure requirements as specified in 21 CFR 820.30 and
the records are available for review. This statement is signed by the
individual responsible for those particular activities.

DCo S & N - ET 20S Spine Generator
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Section 3: Required Elements for an ABBREVIATED 510(k)* submission:

Present Inadequate or
Missing

For a submission, which relies on a guidance document and/or special N/A
control(s), a summary report that describes how the guidance and/or special
control(s) was used to address the risks associated with the particular device
type. (If a manufacturer elects to use an alternate approach to address a
particular risk, sufficient detail should be provided to justify that approach.)

For a submission, which relies on a recognized standard, a declaration of N/A
conformity , For a listing of the required elements of a declaration of
conformity, SEE Required Elements for a Declaration of Conformity to a
Recognized Standard. _______

For a submission, which relies on a recognized standard without a declaration N/A
of conformity, a statement that the manufacturer intends to conform to a
recognized standard and that supporting data will be available before
marketing the device.,

For a submission, which relies on a non-recognized standard that has been N/A
historically accepted by FDA, a statement that the manufacturer intends to
conform to a recognized standard and that supporting data will be available
before marketing the device.

For a submission, which relies on a non-recognized standard that has not been N/A
historically accepted by FDA, a statement that the manufacturer intends to
conform to a recognized standard and that supporting data will be available
before marketing the device and any additional information requested by the
reviewer in order to determine substantial equivalence.

Any additional information, which is not covered by the guidance document, N/A
special control, recognized standard and/or non-recognized standard, in order
to determine substantial equivalence. I I

- When completing the review of an abbreviated 510(k), please fill out an Abbreviated Standards Data
Form and list all the guidance documents, special controls, recognized standards and/or non-recognized
standards, which were noted by the sponsor.
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Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL
510(k) submissions (If Applicable):

Present Inadequate
or Missing

a) Biocompatibility data for all patient-contacting materials, OR N/A

certification of identical material/formulation:

b) Sterilization and expiration dating information:
N/A

i) sterilization process

N/A
ii) validation method of sterilization process

iii) SAL N/A

iv) packaging N/A
N/A

v) specify pyrogen free

vi) ETO residues N/A

vii) radiation dose N/A

c) Software Documentation: m

S & N - ET 20S Spine Generator
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§I.F

Premarket Notification*

Truthful and Accurate Statement Certification

[As required by 21 CFR 807.87(k)]

I certify that, in my capacity as Regulatory Specialist II of Smith & Nephew Inc.,
Endoscopy Division, I believe to the best of my knowledge, that all the data and
information submitted in the premarket notification are truthful and accurate and that no
material fact has been omitted.

Signature

Janice Haselton

Typed Name

Dated

Premarket Notification [510(k)] Number: Y C 5 5c ?~

For a new submission, leave the 510(k) number blank.

* Must be signed by a responsible person of thefirm required to submit the premarket notification [e.g.,

not a consultant for the 510(k) submitter]

S & N - ET 20S Spine Generator
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Indications for Use

510(k) Number (if known): K033981

Device Name: The Smith & Nephew ElectroThermal® 20S Spine System

Indications For Use:

The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions
in nervous tissue, and to coagulate and decompress disc material when used in
combination with Smith & Nephew thermal/coagulating probes. The generator and
accessories are intended for use by qualified medical personnel trained in the use of
electrosurgical equipment.

Prescription Use x AND/OR Over-The-Counter Use
(Part 21 CFR 801 Subpart D) (21 CFR 807 Subpart C)

(PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF
NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Page 1 of
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SECTION II Required Elements for all 510(k) submissions: General Information

A. Device Name (Unmodified):

Device Trade Name: Common/Classification Name:

The Smith & Nephew Electrosurgical Generator
ElectroThermnal®
20S Spine System

B. Submitter Information:

Company Name Smith & Nephew, Inc., Endoscopy Division

Address 150 Minuteman Road
Andover, MA 01810

Contact Janice Haselton
Regulatory Specialist

C. Establishment Registration Number(s):

owner/Operator Name Smith & Nephew, Inc. Endoscopy Division

Address 150 Minuteman Road, Andover, MA 01810

Establishment Registration # ER# 3003604053

Owner Operator # #12 16828

ManufacturingSite Smith & Nephew, Inc. Endoscopy Division

Address 600 NW 1 3 8th Street, Oklahoma City, OK
73134

Establishment Registration # ER# 1643264

Owner Operator # # 1216828

D. Device Classification: Regulation Number and Regulatory Status

Class The Smith & Nephew ElectroThermal®R
20S Spine System is Class II

Regulation Number 21 CFR § 878.4400

Procode GE1

Panel General and Plastic Surgery

S & N -FT 20S Spine Generator
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E. Performance Standards
There are no known performance standards or special controls promulgated under

section 514 of the Act for this device.

S & N - ET 205 Spine Generator
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SECTION IH
Premarket Notification: Proposed Device Specifics

A. Introduction

This submission covers the Smith & Nephew ElectroThermal® 20S Spine generator and

it's associated indications for use. The Denervation catheter and probe used with the

Smith & Nephew ElectroThermal® 20S Spine generator have been sent concurrently to

the agency in a separate premarket notification submission. Tissue effect,

biocompatability and sterility are addressed in that submission for those devices.

Neurophatic pain and annular disruptions of contained herniated discs have become a

primary source of chronic back pain. Over the years advances in scientific and

technological research have led to improved methods of diagnosis and treatment of pain

caused by spinal problems. Pain management has become an integral part of treating lower

back pain and radio frequency lesioning offers the surgeon, controlled temperatures,

electrical stimulation, and precise target location.

Radio-frequency technology is one form of treatment for pain in the lumbar, thoracic or

cervical facet joints. Radio frequency technology delivers radio frequency energy for

localized tissue coagulation and to create lesions in nervous tissue.

The proposed Smith & Nephew ElectroThermal® 20S Spine generator is a 20-watt

electrothermal generator that is intended to be used to create lesions in nervous tissue and

to coagulate and decompress material when used in combination with Smith & Nephew

thermal/coagulating probes. The generator provides temperature and impedance

monitoring of energy to maintain effective tissue heating during temperature controlled

applications. Smith & Nephew ElectroThermal® 20S Spine generator is designed to be

used in conjunction with Smith and Nephew Spine products. These products include the

Smith & Nephew SpineCATH® Intradiscal Catheter, the Smith & Nephew

Decompression Catheter and the Smith & Nephew RF Denervation Probe and Smith &

Nephew RF cannula. The Smith & Nephew RF Denervation Probe and Smith & Nephew

RF Probe are the subject of a separate 5 10(k) premarket notification submission currently

under FDA review.

Smith & Nephew's ElectroThermal® 20S Spine generator is substantially equivalent in

intended use and design to the Smith & Nephew ORA-50 S Auto-Temp ElectroThermal

Spine Generator cleared in K993854 and Radionic's RFG-3C Plus Lesion Generator

cleared in K982489. The Smith & Nephew's ElectroThermal® 20S Spine generator is a

software and hardware modification of the Smith & Nephew ORA-50 S Auto-Temp

ElectroThermal Spine Generator. The expanded indications are based on substantial

equivalence to Radionic's RFG-3C Plus Lesion Generator cleared in K982489.

39%~- S & N - ET 20S Spine Generator
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B. Device Description

Device Design Summary

The Smith & Nephew's ElectroThermal® 20S Spine generator design modifications as

compared to the predicate Smith & Nephew ORA-50 S Programmable ElectroThermal
Spine Generator include:

* An LCD Display has been added to the front panel interface.
* An automatic probe recognition feature has been added. This feature incorporates a

modification to the software to recognize the type of Smith & Nephew device that is
connected to the generator. The software is programmed to read a resistor that is

designed into the device handle. This allows the generator to automatically switch to
the appropriate mode and default settings for that device thereby eliminating
surgeon's need to manually adjust the generator settings.

* An AutoTemp Mode has been provided to maintain the temperature of the

Decompression Catheter tip according to the time/temperature profile selected in the
Set Profile display. The ORA- 50SP currently provides an AutoTemp mode for the

ORATECH SpineCATH® Intradiscal Catheter only.
* For the Denervation probe the following modes were added:

1. A Stimulate mode delivers biphasic square wave as selected in the
settings of frequency, pulse width, and voltage amplitude.

2. A RF Pulsed Mode delivers a selected frequency to maintain the
temperature of the Denervation probe tip according to the time and
temperature selected.

3. A RF Lesion mode provides RF energy to lesion tissue according
to the time and temperature selected.

- The extension cable provided with the Smith & Nephew's ElectroThermal® 20S
Spine generator and the probe connector receptacle located on the front panel have

been modified from a four pin connector to an eight pin connector. The additional
pins in the connector allow for more functions to be performed such as the probe
recognition feature and the different modes for the Denervation probe.

* A Stim Output Knob has been added to the front panel to allow for stimulation output
voltage control.

· The operating software for the generator can be updated in the field by means of a
manufacturer-supplied proprietary PC memory card.

The Smith & Nephew ElectroThermal® 20S Spine generator has control settings for (see
front and rear panel diagrams located in Section IV.
* Front Panel:

-Mode/Function Changes - Set Profile - Set Time
- RF On/Off/Pause - Reset
-Start - Width
-Stim Output Knob - Fault

3LI S & N - ET 20S Spine Generator
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- Frequency - Set Temperature

'Rear Panel:
-On/Off Switch - Serial Communications Port

The Smith & Nephew ElectroThermal® 20S Spine generator has displays for:

* Stand-by mode
* Impedance
* Actual Temp
* Elapsed Time
• PAUSED
* Volts
* Frequency (Hz)

The Smith & Nephew ElectroThermal® 20S Spine generator has connections for:

'Front Panel: Universal Extension Cable Connector
Neutral Electrode Connector

· Rear Panel: Footswitch
Power Cord
PC Card
Serial Communications Port

Accessories provided with the Smith & Nephew ElectroThermal® 20S Spine generator
include:
* A hospital grade power cord
' A pneumatic foot pedal.
* A universal extension cable

Reference Engineering drawings located in Exhibit A

S & N FT 20S Spine Generator
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The Smith & Nephew ElectroThermal® 20S Spine generator is a software controlled
device and the modifications that were made to the software were reviewed per the FDA

Guidance Document "Guidance for FDA and Industry for the Content of Premarket

Submissions for Software Contained in Medical Devices". The Software Level of

Concern was determined to be moderate and the flow chart depicting this determination is

located in Exhibit D, Tab 1.

All other software requirements per the FDA Guidance Document "Guidance for FDA

and Industry for the Content of Premarket Submissions for Software Contained in

Medical Devices" can be located in Exhibit D, Tabs 2-5.

The risk analysis method used to assess the impact of the modifications to the generator

was a Risk Analysis per EN 1441 and a Failure Mode and Effects Analysis (FMEA)

located in Exhibit D, Tab 2.

The SRS and SSP (Software Requirement Specification, Software Specifications) are

located in Exhibit D, Tab 3.

The Summary of the software lifecycle development is located in Exhibit D, Tab 4

The software revision history log, software verification, validation and testing are located

in Exhibit D, Tab 5.

The software released version number is 0.13 as referenced in the software validation

report in Exhibit D, Tab 5.

The Smith & Nephew ElectroThermal® 20S Spine generator is in compliance with the

following electrical standards: EN 60601-1, 60601-1-2, 60601-2-2, 60601-2-10, FCC Part

18, and UL 2601- I+AL.

Principle of Operation

The Smith & Nephew ElectroThermal® 20S Spine generator is a line powered radio-

frequency generator capable of delivering up to twenty watts of power in an array of user

modes for localized tissue coagulation and to create lesions in nervous tissue. The

generator is a software driven device and provides five treatments or diagnostic modes.

Other modes include MCU Initializing, POST, Standby, and Warning/Fault. An

additional mode bypasses the RF self checks and displays calibration information for use

during manufacturing and there is a mode that displays RF power and voltage output for

use by Biomedical Engineering at the hospital.

S & N - FT 20S Spine Generator
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Immediately following power-up, the generator initializes the MCU (micro control unit)

and after successful completion, the system will go to POST (Power On Self Test) mode,

where the operation and calibration of the RF and temperature measurement systems are

verified. If the system fails any self-test, it goes to a Warning/Fault mode.

The user can then select the appropriate probe required for the procedure and connect it to

the generator using the extension cable connector for the SpineCATH and Decompression

Probes or directly to the connection port on the generator if using the Denervation Probe.

Once the device is connected, the generator automatically determines the type of device

and switches to the proper operating mode and default settings. After the operating mode

is selected, the generator automatically begins continuous checking of the impedance,

temperature and device identification. Impedance is continuously checked for all modes

except stimulation.

When the SpineCATH TM or Decompression Probe is selected, the generator will enter the

AutoTemp Mode, which is an automated procedure where the device temperature is

gradually increased over a period of several minutes to a desired treatment temperature.

This treatment temperature is then maintained for a specified dwell period to complete

the procedure. The user can adjust the treatment temperature by changing the value of

SET PROFILE, which has a default value of P90. During the procedure, the user can

manually adjust the SET PROFILE and SET TEMPERATURE settings to achieve the

desired clinical affect. The temperature will increase automatically as described in the

AutoTemp Profile Table. The AutoTemp Profile Table is presented in the Operations

manual, Exhibit B.

The Smith & Nephew ElectroThermal® 20S Spine generator contains functions for two

Stimulate modes, sensory and motor. When the Denervation Probe is connected the

generator defaults to the Sensory Stimulate (Stim: Sensory) Mode. In this mode the

voltage always starts in the OFF position. The voltage can be manually increased up to

1.00 volts. The width of the stimulation pulses can be manually adjusted to 0.1, 0.5, 1, 2,

or 3 mSec. The frequency of the pulses is fixed at 50 Hz.

Depressing any of the three keys, Motor Stimulate (Stim: Motor), Pulsed RF, and RF

Lesion, it will allow you to exit from the Stim: Sensory Mode.

In the Stim: Motor Mode, the voltage starts in the OFF position. The voltage can be

manually adjusted up to 10.0 volts. The width of the stimulation pulses can be manually

adjusted to 0.1, 0.5, 1, 2, or 3 mSec. The frequency of the pulses is fixed at 2Hz.

Depressing any of the three keys, Motor Stimulate (Stim: Motor), Pulsed RF, and RF

Lesion, will allow you to exit from the Stim: Motor Mode.
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Operational Modes:

Standby
Only the "Start" key is active in this mode. Once a device is connected, the "Start" key is

identified. Once the "Start" key is pressed, the generator automatically enters the

appropriate operating mode for the device that is connected. If the device is unplugged

the generator alerts the user to insert the device and remains in its current mode.

Warning/Fault Mode
The Warning/Fault mode displays the identification number of Warnings or Faults on the

LCD screen. If the system enters the Warning/Fault mode as a result of a Fault, all user

controls are inactive except for "Help'/"Exit Help" key. The "Help" key provides a

description of possible causes and fixes. It is necessary to turn off the AC power and

restart the system to resume operations. If it enters into a Warning/Fault mode because of

a warning the "OK" key and "Help"/ "Exit Help" key is activated. When the user corrects

the error condition and the "OK" key is depressed the system will return to the previous

operating mode.

SpineCATH TM AutoTemp Mode

The SpineCATH TM AutoTemp Mode delivers the required RF power to maintain the

profile temperature of the SpineCATH TM Intradiscal Catheter tip for the specified time.

To prevent the SpineCATH TM device from being used more than a single time, the system

only allows a single procedure to be performed without changing the device.

Decompression AutoTemp Mode

The Decompression AutoTemp mode delivers RF power to maintain profiled temperature

of the Decompression Catheter tip for the profiled time. To prevent the Decompression

device from being used more than a single time, the system only allows a single

procedure to be performed without changing the device.

Stimulate Mode
The stimulate mode delivers a biphasic square wave at the specified settings of frequency,

pulse width, and voltage amplitude to stimulate sensory or motor nerves. Since multiple

sites are often treated, the output may be delivered repeatedly in this mode. The

Denervation device is designed to be reusable.

RF Lesion Mode
RF power is delivered continuously to maintain the pre-selected temperature of the

Denervation probe tip for the selected time. Since the Denervation device is designed to be

reusable, the output may be delivered repeatedly in this mode.

S & N - ET 20S Spine Generator
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Pulsed RF Mode

The Pulsed RF mode delivers 20 millisecond RF pulses at the selected frequency. RF

power is controlled to maintain the pre-selected temperature of the Denervation probe tip

for the selected time. Since the Denervation device is designed to be reusable, the output

may be delivered repeatedly in this mode.

Major Components and Materials

The generator enclosure is constructed of 0.047 inch thick corrosion resistant stainless
steel.
The front bezel is constructed of polyurethane.
The generator has no patient contacting parts and remains outside the sterile field.

Packaging and Sterilization

The Smith & Nephew ElectroThermal® 20S Spine generator is packaged in a doubled

walled corrugated cardboard box with foam inserts.

The Smith & Nephew ElectroThermal® 20S Spine generator and footswitch are non-

patient contacting and do not enter into the sterile field. Sterilization is not required,

although it is recommend that the generator and footswitch be wiped down with any liquid

disinfecting solution; non-flammable solution should be used whenever possible.

Reference cleaning information, page 28, in the Smith & Nephew ElectroThermal® 20S
Spine generator manual, Exhibit B.

C. Statement of Substantial Equivalence

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to the

Smith & Nephew ORA-50 S, cleared in K993854, based on the following:

* Both control and monitor temperature
* Both monitor impedance

* Both use RF energy to thermally heat the SpineCATH® and Decompression catheters

* Both provide preset settings for time and temperature to deliver RF.

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to the

Radionic's RFG-3C Plus Lesion Generator cleared in K982489 based on the following:

* Both control and monitor temperature
* Both monitor impedance

S & N FT 20S Spine Generator
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* Both use a biphasic square wave to deliver stimulation voltage
* Both use temperature controlled RF energy to create lesions in nervous tissue

The Smith & Nephew ElectroThermal® 20S Spine generator differs from the Smith &

Nephew ORA-50 S cleared in K993854, and Radionic's RFG-3C Plus Lesion Generator
cleared in K982489 in that:

* The indications have been expanded from the ORA-50 S to include lesioning in nervous
tissue.

* The Smith & Nephew ElectroThermal® 20S Spine generator can deliver up to 20 watts of RF

power compared to the ORA-50SP, and Radionics RFG-3C Plus which can deliver up to 50
watts of RF power. The ORA-50SP power output capability was never fully utilized with it's

current indications. A max of 5 watts of power is required for the SpineCATH® or

Decompression catheter applications. The Denervation applcation uses up to 20 watts. The
difference in power supplied by the Smith & Nephew ElectroThermal® 20S Spine generator

as compared to the predicate devices does not compromise the effectiveness of energy
application. The tissue effect testing that was performed for the Denervation probe

demonstrates that the power supplied by the Smith & Nephew ElectroThermal® 20S Spine
generator was ample for the application. This testing is located in the Denervation catheter

and Probe submission, which is concurrently in review with FDA.
* The Smith & Nephew ElectroThermal® 20S Spine generator has a preprogrammed time and

temperature profile (AutoTemp routine) for the Decompression catheter while the ORA-50S

requires manual user adjustments of Set Temperature. The parameters for the Decompression

catheter AutoTemp routine were based on those that have been shown to provide efficacious
results with this device.

• The Smith & Nephew ElectroThermal® 20S Spine generator controls Pulsed RF delivery as

a function of temperature while the Radionics RFG-3C Plus requires manual user
adjustments of the output voltage to maintain treatment temperatures.

A comparative evaluation table for the proposed and predicate devices is located in Exhibit E.

The table shows the differences and similarities between the Smith & Nephew ElectroThermal®
20S Spine generator, the Smith & Nephew ORA-50 S generator, and the Radionic's RFG-3C
Plus Lesion Generator. This comparison table will demonstrate that the Smith & Nephew
ElectroThermal® 20S Spine generator is substantially equivalent to the predicate devices in
intended use, technology, basic features, and design.

Side by side performance tests were conducted with the Smith & Nephew ElectroThermal® 20S
Spine generator, the Smith & Nephew ORA-50 S generator cleared in K993854, and the

Radionic's RFG-3C Plus Lesion Generator cleared in K982489.

probes were connected to each generator. The probes were 
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SECTION IV
Overlays and Labels
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(b)(4) Schematics (Whole Page Redactions 41-42)
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SECTION V

510(k) SUMMARY OF SAFETY AND EFFECTIVENESS INFORMATION

as required by the Safe Medical Devices Act of 1990 and codified in 21 CFR 807.92 upon which
the substantial equivalence is based.

Smith & Nephew ElectroThermal® 20S Spine Generator

Date Prepared: December 22, 2003

A. Submitter's Name:

Smith & Nephew, Inc., Endoscopy Division

150 Minuteman Road

Andover, MA 01810

B. Company Contact

Janice Haselton

Regulatory Affairs Specialist HI

Phone: (978) 749-1494

Fax: (978) 749-1443

C. Device Name

Trade Name: Smith & Nephew ElectroThermal®D 20S Spine Generator

Common Name: Electrosurgical Spine Generator

Classification Name: Electrosurgical Cutting and Coagulation & Accessories

D. Predicate Devices

The Smith & Nephew Smith & Nephew ElectroThermal® 20S Spine Generator is
substantially equivalent in Intended Use and Fundamental Scientific Technology to the
following legally marketed device in commercial distribution: Smith & Nephew ORA-50 5,
cleared in K993854 and Radionic's RFG-3C Plus Lesion Generator, cleared in K982489.

44 ~~~~~s & N - Er 20S Spine Generator
Page 30 of 406

FOI - Page 44 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



E. Description of Device

The proposed Smith & Nephew ElectroThermal® 20S Spine generator is a 20-watt
electrothermal generator. It is intended to be used to create lesions in nervous tissue and to
coagulate and decompress material when used in combination with Smith & Nephew
thermal/coagulating probes. The generator provides temperature and impedance monitoring
of energy to maintain effective tissue heating during temperature controlled applications.
Smith & Nephew ElectroThermal® 20S Spine generator is designed to be used in
conjunction with Smith and Nephew Spine products. These products include the Smith &
Nephew SpineCATH® Intradiscal Catheter, the Smith & Nephew Decompression Catheter
and the Smith & Nephew RF Denervation Probe and Smith & Nephew RF Probe.

F. Intended Use

The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions in
nervous tissue, and to coagulate and decompress disc material when used in combination
with Smith & Nephew thermal/coagulating probes. The generator and accessories are
intended for use by qualified medical personnel trained in the use of electrosurgical
equipment.

Contraindications for Use:

There are no known absolute contraindications to the use of electrosurgery.

The Smith & Nephew ElectroThermal® 20S Spine System is contraindicated, when in the
judgement of the physician, an electrosurgical procedure would be contrary to the best
interest of the patient.

G. Comparison of Technological Characteristics

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to
the Smith & Nephew ORA-50 S, cleared in K993854, based on the following:
* Both control and monitor temperature
* Both monitor impedance
* Both use RF energy to thermally heat the SpineCATH® and Decompression catheters
· Both provide preset settings for time and temperature to deliver RF.

The Smith & Nephew ElectroThermal® 20S Spine generator is substantially equivalent to
the Radionic's RFG-3C Plus Lesion Generator cleared in K982489 based on the following:
* Both control and monitor temperature
* Both monitor impedance
* Both use a biphasic square wave to deliver stimulation voltage

S & N - El 20S Spine Generator
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. Both use temperature controlled RF energy to create lesions in nervous tissue

H. Summary Performance Data

The performance testing conducted on the Smith & Nephew ElectroThermal® 20S Spine
generator demonstrates substantial equivalents to the Radionic's RFG-3C Plus Lesion
Generator cleared in K982489 and the Smith & Nephew ORA-50 S cleared in K993854
based on deliverance of temperature and time of RF controlled energy.

ti 5~ S & N - ET 20S Spine Generator
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Exhibit A

Engineering Drawings
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(b)(4) Drawings (Whole Page Redactions 48-51)
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Exhibit B

Proposed Device Labeling
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Glossary of Symbols

CAUTION: U S. Federal law restricts
this device to sale by or on the order REF Catalog Number

ONLY of a physician.
ONLY

A i\ CAUTION: See Instructions for Use Date of Manufacture

t~ 4d~ Increase and Decrease buttons SN Serial Number

Grounding Pad - isolated from earth ULClassificationEF Il at high frequency CO us

EQUIPEMENT CLASSIFICATION --W I Patient Isolation/Defibrillator Proof Protective earth (ground}
Type BF Applied Part

Stimulate Output Amplitude Control Keep Dry

Power ON (Connection to the mains) This Way Up

Power OFF (Disonnection from the Fragile; handle with care
0 mains)

Ž Footswitch ( E CE mark

Dangerous Voltage: Danger of European Representative

L..iL.X electric shock

Indicates explosion risk in the
presence of flammable anesthetics.

Alternating Current

Non-Ionizing Electromagnetic
((A)) Radiation

A Fuse

4;~7 Equipotentiality
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Preface / Table of Contents

Preface
This manual contains information you need to operate and maintain the Smith & Nephew ElectroThermaL 20S Spine
System. It is essential that you read and understand all the information in this manual before using or maintaining the
system.
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Profiles ...................... 20 3 Display screen with warning
SpineCATH AutoTemp Mode ...... 21 message . ............... 2

Decompression AutoTemp Mode ... .22 4 Stand-by mode screen ......... 12

Stimulate Mode ...... _ , ,., _24 5 Device connection ............. 13

RF Lesion Mode ........... __.25 6 SpineCATH Autotemp Mode Display 14

Pulsed RE Mode ..... .... 26 7 Decompression AutoTemp Mode
Display ...... ........... 14

Cleaning & Sterilization ............ 28 8 Stimulate Sensory Mode Display .. .14
ELECTROTHERMAL 20S Spine 9 Stimulate Motor Mode Display . 14

System ......... 28 10 RF Lesion Mode Display ..... 15

Devices ....... ... 28 11 Pulsed RF Mode Display ........ 15
Footswitch ........... 28
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Introduction

Introduction Indications for Use
The Smith & Nephew ELECTROTHERMAL0 20S The Smith & Nephew ELECTROTHERMAL 20S

Spine System is designed to provide finely- Spine System is intended to create lesions in
controlled radiofrequency (RF) energy for the nervous tissue, and to coagulate and
coagulation of soft tissues in combination with decompress disc material. The generator and
Smith & Nephew thermal/coagulating devices. accessories are intended for use by qualified

The generator is specifically designed for use medical personnel trained in the use of
with Smith & Nephew spine products. electrosurgical equipment.

During temperature-controlled procedures, the
ELECTROTHERMAL 20S generator monitors Contraindications
temperature and impedance, automatically There are no known absolute contraindications to
adjusting energy delivery to maintain effective the use of electrosurgery.
tissue heating. The generator can be quickly The use of the generator and accessories is
configured for a procedure using default
temperature and power settings. For procedures cntrandictdwhnin thejud e of te
using the Smith & Nephew SPINECATHFcnrr otebs itrs fteptetusing th Smith &Nephew SINECATH0 physician, an electrosurgical procedure would be

Intradiscal Catheter and the Smith & Nephew
Decompression Catheter, the Spine System
offers a range of preprogrammed temperature
profiles.

Smith & Nephew is dedicated to providing
service and support to its customers. If you have
any questions concerning the use of the
ELECTROTHERMAL 20S Spine System, please
contact your Smith & Nephew representative.

Caution: The Smith & Nephew ELECTROTHERMAL
20S Spine System and the devices used with it
should only be used by physicians who have
received training in their use.

Smith & Nephew ELECTROTHERMAL 20S Spine System Operations/Service Manual S & N - IT 20S Spine Generator
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Warnings and Precautions

exceeds the requirements specified by FCC
A Warnings Part 18 for ISM equipment. This device is

intended for operation in a medical facility only.
* DANGER: Risk of explosion if used in the Usage in a residential environment will likely

presence of flammable anesthetics, skin cause unacceptable RF interference for which
preparation agents, or bio-intestinal gases. the user is held responsible.

* Hazardous electrical output. This equipment is * To prevent electric shock, unplug the unit from
for use only by qualified medical personnel the electrical outlet before attempting to
trained in the use of electrosurgery. replace fuses.

* RISK OF BURNS OR FIRE. Do not use near * To avoid fire hazard, use only fuses of the
conductive materials such as metal bed parts, correct type, voltage rating, and current rating.
inner-spring mattresses, etc.

* To prevent electric shock, do not remove the Precautions
generator cover. There are no user-serviceable
components inside. Dismantling the equipment * CAUTION: FEDERAL LAW (USA) RESTRICTS

will void the warranty. Refer servicing to THIS DEVICE TO SALE BY OR ON THE ORDER

qualified Smith & Nephew personnel. OF A PHYSICIAN.

* Bums to the surgeon's hands are possible if the * The Smith & Nephew ELECTROTHERMAL 20S

probe comes into contact with a metal Spine System is designed specifically for use
instrument or surface. only with Smith & Nephew SPINECATH

* If the hose that connects the footswitch to the Intradiscal catheters, Decompression
unit becomes pinched or kinked, the footswitch catheters, RF Denervation probes, and RF

may not operate correctly and the generator cannulae. Do not use other catheters, probes,

may remain activated, or cannulae with the ELECTROTHERMAL 20S

* A disposable grounding pad with a banana Spine System.

plug such as a Radionics DGP-PM or equivalent * Use of electrosurgery for patients with internal
is required. Improper pad selection, improper
pad placement, or improper probe usage may
result in patient bums at the return pad. To defibrillators or monitoring equipment may

avoid this, follow the Instructions for Use require special considerations. The attending

included with the pad. cardiologist and/or the pacemaker

* Check that the electrical equipment is properly manufacturer should be consulted prior to
grounded (i.e., plugs contain a ground prong). surgery.
The ELECTROTHERMAL 20S Spine System must * Safe use of monopolar electrosurgery
be plugged into a hospital-grade AC outlet. demands proper grounding of the patient.

* Excessive risk (leakage) current may result if Follow all instructions in the Instructions for

this equipment is connected to other than the Use accompanying the neutral electrode

manufacturer's recommended power (grounding pad) for the placement of the

distribution system. neutral (return) electrode and for proper

* Any device connected to the serial insulation between the patient and any metal
communications port (RS 232) must comply surfaces.

with leakage current requirements of IEC 60601- During monopolar eectrosurgery, the patient

1 for type BF equipment. should not come into contact with metal parts

• Failure of the radiofrequency surgical which are grounded or which have
equipment could result in unintended increase appreciable capacitance to earth (operating
of output power. table, supports, etc.). The use of anti-static

* This device has been tested and verified to sheeting is recommended for this purpose.
comply with IEC 60601-1-2 (EN 55011). This

6 1061422 Rev A-9 Smith & Nephew ELECTROTHERMAL Spine S S & IN - ET 20S Spine Generator
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Warnings and Precautions (continued)

* During monopolar electrosurgery, skin-to-skin * This equipment is designed and tested to
contact (i.e., between the arms and the body minimize interference with other electrical
of the patient) should be avoided. Insertion of equipment. However, if interference occurs

dry gauze or its equivalent is recommended. with other equipment it may be corrected by

* The cables to the surgical electrodes should one or more of the following measures:
be positioned in such a way that contact with Reorient or relocate this equipment, the

the patient or other leads is avoided. Probes other equipment, or both.
not in use should be stored isolated from the Increase the separation between the
patient. pieces of equipment.

* When the ELECTROTHERMAL 20S Spine Connect the pieces of equipment into
System is used simultaneously with different outlets or circuits.
physiological monitoring equipment on the Consult a biomedical engineer.
same patient, any monitoring electrodes
should be placed as far from the surgical * Grounding reliability can be achieved only

electrodes as possible. Needle monitoring when the ELECTROTHERMAL 20S Spine

electrodes are not recommended. Monitoring System is connected to an equivalent AC

systems using high frequency current-Limiting power receptacle marked "hospital only" or

devices are recommended. "hospital-grade."

* Use the lowest generator settings necessary * Electrical safety testing should be performed
to achieve the desired tissue effect. by a biomedical engineer or other qualified

* Check the LCD display screen to ensure that person.
the proper probe identification and settings · This equipment contains electronic printed

are displayed prior to beginning any circuit assemblies. At the end of the useful life

procedure. of the equipment it should be disposed of in
accordance with any applicable national or

* Inspect the extension cables and power cord institutional policy relating to obsolete
periodically for wear. Replace extension cables electronic equipment.
if evidence of deterioration is noted.

• Inspect the probe and extension cable
connections for the presence of liquid before
use or whenever a probe is connected or
disconnected during a procedure. Liquid may
enter the connection during a procedure. ANY
liquid can cause the connections to short,
resulting in erroneous probe recognition, or
damage to the probe, cable, or generator.

* Use only the power cord and connector
specified for this unit.

GO
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System Components

System Components Unpacking and General
The Smith & Nephew ELECTROTHERMAL 20S Inspection
Spine System is a line-powered, radio-frequency Carefully unpack and inspect all components
generator capable of delivering up to 20 watts of shipped with your Smith & Nephew
power. The generator is designed for use with ELECTROTHERMAL 20S Spine System. If any
Smith & Nephew spine products. The instrument arts are missing or damaged, contact your
has been designed to meet UL and IEC 60601 authorized Smith & Nephew representative. Save
safety and performance standards for medical the carton and packing materials in the event a
equipment. The CE mark on the generator component must be returned for repair. You
signifies compliance to the Medical Device should have received the following:
Directive 93/42/EEC.

The ELECTROTHERMAL 20S Spine System Description
provides controls for line power, mode and 1 ea. REF 72109975 Smith & Nephew
function changes, starting and stopping RF ELECTROTHERMAL 20S Spine System
power delivery, setting temperature, setting 1 ea. hospital-grade power cord
treatment time, pausing RF power delivery,
resetting elapsed times and treatment profiles, 1 ea. REF 7209791 pneumatic footswitch
setting Stimulate Output Voltage, setting the with attached hose
frequency of RF power delivery, setting the pulse 1 ea. REF 7210443 8-pin universal
width of the Stimulate Pulse, and for selecting extension cable
programmed treatment profiles.

An LCD screen displays the desired probe/tissue
temperature or Set Temp, impedance, width,
frequency, stimulate voltage, actual probe/tissue
temperature, elapsed time, set time, mode
setting, pause setting, preset selections, and
messages.

The system has illuminated indicators for RF
Power On, Stim On, and Fault conditions. When a
Fault or warning occurs the system will also
sound a brief alarm tone.

The ELECTROTHERMAL 20S Spine System
software can be upgraded at the customer's site
with a special card. An authorized Smith &
Nephew representative will perform the software
upgrade.
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Front Panel Layout

ON

sm ONsih~epe

Figure 1. Smith & Nephew ELECTROTHERMAL 20S Spine System front panel.

Control/Connections Function

1. RF on (blue light) Illuminated when generator is delivering RF power.

2. Stim on (yellow light) Illuminated when generator is delivering Stimulate power.

3. Fault (red light) Illuminated when a fault condition is detected.

4. Neutral electrode connection port Used to connect a neutral electrode (grounding pad) to the generator.

5. Device connection port Used to connect Smith & Nephew devices to the generator.

6. Display window Displays the following generator information and operatating parameters.
Act Temp, Elapsed Time, Frequency, Impedance, Mode, Paused, RF Volts,
RF Power, Set Profile, Set Temp, Set Time, Stim Volts, Mode/Function
Changes, Help/Exit Help, OK, Warnings, and Faults.

7. Soft keys Soft key options vary based on generator mode. Soft keys include: Stim:
Motor, Stim: Sensory, RF Lesion, Pulsed RF, Help/Exit Help, Start, Reset,
and OK.

8. RF on button Starts or stops RF power delivery.

9. Up/Down buttons Used to increase or decrease function settings.

10. Stim output knob Adjusts the Stimulate output voltage. Push and release the knob to turn
Stimulate power on/off.
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Rear Panel Layout

0
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Endosopy Division
ANdvef. MA 01810 USA
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Figure 2. Smith & Nephew ELECTROTHERMAL 20S Spine System rear panel.

Controls/Connections Function

1. On/Off rocker switch Turns the generator main power on and off.

2. Fuse access door Provides user access for fuse replacement. Use appropriate fuses to
avoid hazards.

3. Power cord connector This receptacle is an integral part of the power input module and
accommodates the hospital grade power cord accessory.

4. RS 232 connector For service use only.

5. Equipotential compensator Used to bring other equipment into the same case potential as the
terminal (case ground) generator.

6. Footswitch connector Used to connect the pneumatic footswitch to the generator.

7. Security door Allows access for software upgrades. Only an authorized Smith &
Nephew representative may upgrade the generator software.
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Preoperative Setup

Preoperative Setup fluids cannot or do not pool under the patient or
in body depressions (such as the umbilicus) or in

,ALWarning: DANGER--Risk of explosion if used body cavities (such as the vagina) before or
in the presence of flammable anesthetics, skin during the procedure. Any fluid pooled in these
preparation agents, or bio-intestinal gases. areas should be mopped up before the generator

is used.
,A-Warning: Hazardous electrical output. This isC k t e r
equipment is for use only by qualified medical AWarning: Check that the electrical
personnel trained in the use of electrosurgery. equipment is properly grounded (i.e., plugs

contain a ground prong). The generator must be
A Warning: This device has been tested and plugged into a hospital-grade AC outlet.

verified to comply with the IEC 60601-1-2 (EN 2. Insert the footswitch hose firmly into back
55011). This exceeds the requirements specified
by FCC Part 18 for ISM equipment. This device is
intended for operation in a medical facility only. NOTE: Footswitch use is optional. The RF Button
Usage in a residential environment will likely on the front panel performs the same functions
cause unacceptable RF interference for which the as the footswitch.
user is held responsible. CAUTION: Inspect the footswitch for any obvious

A arning: Excessive risk (leakage) current defects. Do not apply pressure to the footswitch
Way rnsulting this equipment is connected to during connection. Ensure that the footswitch

may result if this equipment is connected to
other than the manufacturer's recommended hose is not pinched or kinked
power distribution system. A~ Warning: If the hose that connects the

A Warning: RISK OF BURNS OR FIRE. Do not footswitch to the unit becomes pinched or
kinked, the footswitch may not operate correctly

use near conductive materials such as metal bed k y n y
parts, inner-spring mattresses, etc. and the generator may remain activated.

A Warning: If used for laparoscopic
procedures, gas embolism due to insufflation of
gas in the abdomen may result, as with any
electrosurgical device.

1. Plug the generator power cord into the rear
panel power cord connector and a grounded
AC power source.

CAUTION-Denervotion Procedures Only: Prepare
the patient using standard technique for
monopolar electrosurgical procedures. The
patient's entire body including extremities, must
be insulated against contact with grounded
metal parts. The operating table itself should be
grounded, and sufficient layers of electrically
insulating sheets should be placed underneath
the patient. A waterproof cover should be placed
over the insulating sheets, with absorbent sheets
placed between the patient and the waterproof
cover to absorb any moisture. Make sure that
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Operation

Operation firmly into the port. An audible "click" will be
heard when a proper connection is made.

Power On Insert the cable end connector into the device,

Turn the ELECTROTHERMAL 20S Spine System on algining the white markers (Figure 5A). Do not

using the rocker switch on the rear panel. The twist. An audible "click" will be heard when a

generator performs a system self-test to proper connection is made. To disconnect the

determine if it is performing properly. device, gently pull back on the cable collar

During the self-test the generator will emit a long (Figure 5B).
beep and all three front panel LEDs will The Smith & Nephew RF Denvervation probes
illuminate. The software version number is include a reusable integrated cable. They
displayed after power-up tests are complete. The connect directly to the front panel of the
version number is displayed transiently. generator and do not require the 8-pin universal

NOTE: If any of the tests fail, the Fault indicator extension cable.
on the front panel is illuminated and a three-
second continuous tone sounds. The generator
will also display a flashing "FAULT" message with
an associated error number (Figure 3). if this lmpedance(f) Act Temp(0C Set TemDIYC)

happens, please note the error number and I mp e ji37 80
contact your Smith & Nephew representative. :30

Stand-by Mode ~~~~~Elapsed Time Set Time
Stand-by Mode 0 : 01 3
Immediately after power-up, the system enters 00 00OK Help
Stand-by Mode and cannot deliver RF power. A Wn HeFigure 3: Display screen with Warning message
cable with an attached device must be
connected to the device connection port to exit
this mode. While in Stand-by Mode, the Smith &
Nephew splash screen appears in the display lI
(Figure 4). -% smith&nephew
Device Connection Port
CAUTION: The Smith & Nephew ELECTROTHERMAL
205 Spine System is designed specifically for use Software Version: 1.0 Start
only with Smith & Nephew SPINECATH Intradiscal
catheters, Decompression catheters, RF Figure 4: Display screen in Stand By Mode

Denervation probes, and RF cannulae. Do not use
other catheters, probes, or cannulae with the
ELECTROTHERMAL 20S Spine System.

The Smith & Nephew SpineCATH and
Decompression catheters require the 8-pin
universal extension cable to connect to the
generator front panel.

Connect the 8-pin universal extension cable to
the device connection port by aligning the cable
so that the white dot and "PULL HERE" arrow are
facing up and inserting the cable connector end CD;
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Operation (continued)

A A NOTE: Once a mode is selected, the generator
begins a continuous impedance check by
emitting short bursts of low-level RF power. The

impedance check. This check occurs only when
the generator is idle.

CAUTION: The Smith & Nephew ELECTROTHERMAL
A A 20S Spine System is designed specifically for use

A:Grasp Here B: Align Key only with Smith & Nephew SPINECATH Intradiscal
catheters, Decompression catheters, RF

Figure 5: Device connection Denervation probes, and RF cannulae. Do not use
other catheters, probes, or cannulae with the
ELECTROTHERMAL 20S Spine System.

Neutral Electrode Connection Port
SPINECATH and Decompression catheters do not
require a neutral electrode (grounding pad).

For monopolar devices such as the RF
Denervation probes, a disposable grounding pad
with a banana plug such as a Radionics DGP-PM
or equivalent is required. To attach a grounding
pad, insert the plug into the neutral electrode
connector port on the front panel. Assure the
plug is fully seated with no metal exposed.

A Warning: A disposable grounding pad with a
banana plug such as a Radionics DGP-PM or
equivalent is required. Improper pad selection,
improper pad placement, or improper probe
usage may result in patient burns at the return
pad. To avoid this, follow the Instructions for
Use included with the pad.

Device Recognition
The software recognizes which type of Smith &
Nephew device is connected to the generator by
reading a sensor in the handle of the device.

After a device is connected, the Start option will
be displayed in the lower right corner. Pressing
the Start soft key will automatically change the
ELECTROTHERMAL 20S Spine System to the
correct mode and default settings for the
attached device. The default settings may be
changed from their preset values using the
appropriate Up/Down buttons.
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Operation (continued)

Operational Modes SpineCATH

SpineCATH AutoTemp Mode Impedance(') Act Temp(°C) Set Temp( 4C)

Set Profile will default to P90 (Figure 6) In this 135 37 65
mode, the ELECTROTHERMAL 20S Spine System 13 s 3 7 S r
will automatically increase temperature and dwelt
at the maximum temperature according to a 00:00 P 90
predetermined profile (see Table 1: SpineCATH
AutoTemp Profiles). The profile can be adjusted
by the user as needed. Energy delivery auto- Figure 6: SpineCATH Autoremp Mode Display

matical[y stops at the completion of the Profile.

NOTE: Once a procedure is complete, another
procedure cannot be started without removing
the first device and inserting a new one.

Impedance(Q) Act Temp(0 ¢) Set Temp(0C)

Decompression AutoTemp Mode 30 37 50
Set Profile will default to P90 (Figure 7). In this Elapsed Time Set Profile

mode, the ELECTROTHERMAL 20S Spine System 00 P
will automatically increase temperature and dwell R90
at a maximum temperature according to a

predetermined profile (see Table 2: Figure 7: Decompression AutoTemp Mode Display

Decompression AutoTemp Profiles). The profile

can be adjusted by the user as needed. Energy Stin: Sensory
delivery automatically stops at the completion of

the Profile. Impedance(Q) Slim Volts(V) Frequency(Ilz)

NOTE: Once a procedure is complete, another 267 [eJJ 50
procedure cannot be started without removing Width(ms
the first device and inserting a new one.

Stimutate Modes Stim: Motor Pulsed RIF RF Lesion

Upon attachment of any RF Denervation probe
the ELECTROTHERMAL 20S Spine System will

start in the Stimulate Sensory mode (Figure 8).
Frequency will default to 50 Hz; Width will default Stim: Motor
to 1 msec; Stim Volts (V) will default to display
OFF. Once the Stim: Sensory Mode is activated, Stim Volts(V) Frequency((Hz)
the output voltage always starts at 0.0. 10.0 2
The Stimulate Motor Mode (Figure 9) is selected Wldth(ms)
using the soft key under the Stim:Motor option at I
the bottom left of the display (Figure 8). These
options are only available while the voltage is

OFF. Frequency will default to 2 Hz; Width will Figure 9: Stimulate Motor Mode Display
default to 1 msec; Stim Volts (V) will default to
display OFF. Once the Stim: Motor Mode is
activated, the output voltage always starts at 0.0.

s & N - FT 205 Spine Generator
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Operation (continued)

RF Lesion Mode RF Lesion
Set Temp will default to 800 C; Set Time will
default to 1 minute and 30 seconds (display will lmpedance(Q) Act Temp(%C) Set Temp¢(oC)

show 1:30). In this mode (Figure 10), the 135 37 80
ELECTROTHERMAL 20S Spine System wil Elapsed Time
automatically control power to reach and
maintain the target temperature according to the 00:00 1:30
selected Set Temp. Reset stim: Sensory Stim: Motor

NOTE: Once a procedure is complete, the Figurel10: RF Lesion Mode Display
generator must be reset before a new procedure
can be started.

Pulsed RF Mode Pulsed RF Frequency(Hz)~~~~~~~Pulsed RF Md
Set Temp will default to 440 C; Set Time will Ipedancel:) Ad TempQC) Set 2Impdace,,o) ctTem(*) etTemp(C')
default to 4 minutes (display wilt show 4:00);
Frequency will display 2 Hz, RF Volts (V) will 135 37 44
display 0.0. In this mode (Figure 11), the generator Elapsed Time R: Volts(V) Set Time
delivers pulsed RF energy to automatically reach 00:00 L.JIJIs 4:00
and maintain the device temperature according Reset Stim: Sensory stim: Motor
to the selected Set Temp.

NOTE: Once a procedure is complete, the Figure 11: Pulsed RF Mode Display
generator must be reset before a new procedure
can be started.
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Operation (continued)

Front Panel Displays RF Volts (VM
Displays the RF output voltage, in volts. This

Act Temp (°C) display is only active in Pulsed RF and BioMed

Displays the temperature, in Celsius, measured Mode. Ajustable with the Stim Output Knob.

by the device. Not active in Stimulate Mode.
RF Power (WI

Elapsed Time Displays the RF output power, in watts. This

Displays current elapsed time during a display is only active in BioMed Mode.

procedure. Not active in Stimulate Mode.
Set Profile

Frequency (Hz) Displays the Temperature Profile. This display is

Displays the power delivery frequency, in hertz only active in SpineCATH and Decompression
(Hz). This display is only active in Stimulate and AutoTemp Modes.
Pulsed RF modes. In Stim: Motor mode the
frequency is fixed at 2 Hz; it is fixed at 50 Hz for Set Temp (°C)
Stim: Sensory Mode. For the Pulsed RF mode, Displays the target temperature, in Celsius. Not
the frequency defaults to 2 Hz and can be set to active in Stimulate Mode.
1 Hz, 2 Hz, 4 Hz, or 8 Hz.

Set Time
impedance (0) Displays the RF power delivery time, in minutes.
Displays impedance, in ohms, of the connected This control is only active in Stimulate Mode.
device. This is the internal device impedance for
the Decompression and SpineCATH catheters Stim Volts (
and the device to grounding pad impedance for Displays the Stimulate Voltage, in volts. This
the monopolar devices, display is only active in Stimulate Mode.

Mode Width (ms)

Displays the current mode of the generator as Displays the pulse width of the Stimulate Pulse,
determined by the attached device, in milliseconds. This control is only active in

PAUSED Stimulate Mode.

Displayed when RF power delivery is paused.
SpineCATH AutoTemp, Decompression
AutoTemp, RF Lesion and Pulsed RF may be
paused by pressing the footswitch or RF On
button during power delivery. Power delivery will
cease and the timer will pause, but all other
functions will continue to monitor and display the
device parameters. Pressing the footswitch or RF
On button again resumes power delivery and the
elapsed time counter.
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Operation (continued)

Front Panel Controls Set Time Up/Down buttons
Displays the Temperature Profile, set using the

Stim Output Knob Up/Down buttons to the right of the display. This

Adjusts the Stimulate Output Voltage. Push and control is only active in SpineCATH and
release knob to turn stim power on/off, Rotate Decompression AutoTemp Modes.
knob clockwise to increase voltage output,
shown under the Stim Volts (V) display. Rotate
the knob counter-clockwise to decrease the The Reset soft key control will appear when the

voltage output. generator has been Paused or at the completion
of an RF Lesion or Pulsed RF procedure. Pressing

Start the Reset soft key while a procedure is Paused

Appears when the generator is on and a device resets the Elapsed Time to 0:00 and resets the
is attached. This control is only used to move Set Temp in the SpineCATH and Decompression
generator out of Stand-By Mode. AutoTemp modes. This control is not active in the

Stimulate Modes.

RF On Button/Footswitch Width (is)
Starts or stops RF Power delivery. Press and
release the footswitch or RF On Button to start RF Dilayse se wido the Stim uteous
power delivery. Press and release the footswitch in miseon the Up/down buttn
or RE On Button a second time to cease RFto01 .A2or3me Ticnrlisnyor REOn Buton asecon timeto cese REto the right of the display. Width may be adjusted

power delivery. Stopping RE power deliveryacienStmleMo.power dlivery Stoppng RF pwer deivery o 0.1, 0.5, 1, 2, or 3 mSec. This control is only

during a procedure will "Pause" the procedure.
The generator will display the "PAUSED" message
and the elapsed time counter will pause, but all
other functions will continue to monitor and Displays the frequency of energy delivery for the
display the device parameters. Pulsed RF, in hertz (Hz), set using the Up/Down

buttons to the right of the display. This control is

Set Temp (°C) Up/Down buttons only active in Pulsed RF Mode.

Used to set the target tissue temperature, in
Celsius. Press the Up/Down buttons to the right
of the Set Temp display to increase or decrease
the Set Temp value. Not active in the Stimulate
Modes.

Set Profile Up/Down buttons
Used to set the Temperature Profile. Press the
Up/Down buttons to the right of the Set Profile
display to increase or decrease the profile
setting. This control is only active in SpineCATH
and Decompression AutoTemp Modes.
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Operation (continued)

Front Panel Controls Cont. Other Indicators

Mode/Function Changes Alarm Tone and Fault/Warning Display

When the generator is paused in Stimulate, RF The alarm tone is sounded briefly during
Lesion, or Pulsed RF mode, several options generator start-up, and in the event of a fault or
become available on the bottom of the display. warning condition. In the rare event of a fault or
These mode options vary depending on the warning, a numerical error code is displayed
active mode of the generator. Use the soft key (Figure 12).
under the displayed option to select the mode.

Mode options when paused in Stim: Sensory are Help/Exit Help
Stim: Motor, Pulsed RF, and RF Lesion. The Help option appears when a fault or warning

is detected (Figure 12). Pressing the Help soft key
Mode options when paused in Stim: Motor are displays a message regarding the fault or
Stim: Sensory, Pulsed RR, and RF Lesion. warning. Pressing the Exit Help soft key returns

Mode options when paused in RF Lesion are you to the previous display.
Stim: Sensory and Stim: Motor

Note: The Reset soft key will appear when RF OK
Lesion mode is paused and at the completion of The OK option appears when a warning is

the RF Lesion procedure. detected (Figure 12). After resolving the warning,
pressing the OK soft key will clear the warning

Mode options when paused in Pulsed RF are display and move the generator into the paused
Stim: Sensory and Stim: Motor state.

Note: The Reset soft key will appear when
Pulsed RF mode is paused and at the completion
of the Pulsed RF procedure. RF Lesion

Impedance(.) Act Temp(°) Set Temp(¢C)
Front Panel Indicators378 i1! 37 80
RF On (blue light) Elapsed lime Set Time

Illuminated when ElectroThermal 20S Spine 00:00 1:30
System is delivering RF power. Help

Stim On (yellow light) Figure 12: Display screen with Warning message

illuminated when ElectroThermal 20S Spine
System is delivering Stim power.

Fault (red light)
Illuminated when a fault condition is detected.

18 ~~~~~~~~~~~~~~~~~~~~~~~~~~S & N - ET 205 Spine Generator
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Operation (continued)

Table 1: SpineCATH° AutoTempo Profiles

Selected Peak Time to Peak Dwell Time Total Treatment

Profile Temperature (0C) (min.) (min.) Time (min.)

P80 80 75 6.0 13.5

P81 81 8.0 5.7 13.7

P82 82 8.5 5.5 14.0

P83 83 9.0 5.5 14.5

P84 84 9.5 5.2 14.7

P85 85 10.0 5.0 15.0

P86 86 10.5 4.7 15.2

P87 87 11.0 4.5 15.5

P88 88 11.5 4.5 16.0

P89 89 12.0 4.2 16.2

*P90 90 12.5 4.0 16.5

P91 91 13.0 4.0 17.0

P92 92 13.5 4.0 17.5

P93 93 14.0 4.0 18.0

P94 94 14.5 4.0 18.5

P95 95 15.0 4.0 19.0

Default setting

s & N - FT 20S Spine Generator
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Operation (continued)

Table 2: Decompresssion AutoTemp0 Profiles

Selected Peak Time to Peak Dwell Time Total Treatment
Profile Temperature (°C (min.) (min.) lime (min.)

P85 85 4.5 6.0 10.5

P86 86 4.8 6.0 10.8

P87 87 5.1 6.0 11.1

P88 88 5.4 6.0 11.4

P89 89 5.7 6.0 11.7

*P90 90 6.0 6.0 12.0

P91 91 6.3 6.0 12.3

P92 92 6.6 6.0 12.6

P93 93 6.9 6.0 12.9

P94 94 72 6.0 13.2

P95 95 7 5 6.0 13.5

* Default setting

S & N · ET 20S Spine Generator
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Operation (continued)

Operation NOTE: If the SpineCATH catheter does not reach
the targeted temperature, RF power delivery will

SpineCATH AutoTemp Mode be stopped, an alarm will sound and "Warning:
03" will appear on the display. Check the

205Plug a S T Sptheter ino Sythe aintegrity of the SpineCATH catheter and replace
ELECTROTHERMAL 20S Spinthe device if damaged.
press the Start soft key. The SpineCATH
AutoTemp screen will appear on the display. option 1: Manually changing the Set

A Warning: Burns to the surgeon's hands are Temperature using Set Profile during the
possible if the device comes into contact with AutoTemp procedure.
a metal instrument or surface. Use the Up/Down buttons to the right of the Set

Profile display to change the selected profile. The
The device impedance should display a value y g
between 70-250 ohms (0). If the device value can be set from P80-P95.
impedance does not fall in this range see the When the Set Profile is increased, the generator
Troubleshooting section. will increase the SetTemperature 10 C every 30

Actual temperature should display the seconds until reaching the new peak
approximate room temperature if the catheter temperature. The dwell timer begins counting
is in free air, or body temperature if the when the new peak temperature is reached.
catheter is placed in the patient. When the Set Profile is decreased and the new

The Set Temp default is 650 C for the start of peak temperature is below the current Set
the automatic temperature ramp. Temperature, the Set Temperature value will

decrease simultaneously. The dwell timer begins
The default Set Profile value for SpineCATH counting when the new peak temperature is
AutoTemp Mode is P90, which corresponds to reached.
a dwell temperature (maximum) of 900 C. When the Set Profile is decreased while the

2. Adjust the Set Temp and/or Set Profile if current Set Temperature is below the peak
desired. The Set Profile and/or Set Temp value temperature, the generator will continue to
may be changed before or during power increase the Set Temperature 10 C every 30
delivery by pressing the Up/Down buttons to seconds until reaching the new peak
the right of the display. temperature. The dwell timer begins counting

Caution: Keep the power setting as low as when the new peak temperature is reached.
possible to achieve the desired tissue effect. When the Set Profile is changed once the peak

3. To begin delivery of RF power to the catheter, temperature has been reached, the dwell
press the RF button or the footswitch. duration timer is reset to the dwell duration

related to the new Set Profile.
Once delivery of RF power has begun, the
Elapsed Time clock begins counting up.

The temperature will increase at a rate of 10 C
every 30 seconds until reaching the dwell
temperature of the selected profile.

Upon reaching the dwell temperature, the
generator will hold that temperature for the
predetermined duration outlined in the
SpineCATH AutoTemp Profiles table.

S & N- EV 20 Spine Generator
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Operation (continued)

Option 2: Manually changing the Set Decompression AutoTemp Mode
Temperature using Set Temp during the 1. Plug a Decompression catheter into the
AutoTemp procedure. ELECTROTHERMAL 20S Spine System and

Use the Up/Down buttons to the right of the Set press the Start soft key. The Decompression
Temp display to change the Set Temperature. The AutoTemp page will appear on the display.
temperature is adjustable by 1 C for each key
press. Set Temp can only be changed during RF A Warning: Burns to the surgeons hands are
delivery. possible if the device comes into contact with

a metal instrument or surface.
The allowable temperature range for adjustment
is from 650 C to the peak temperature of the The device impedance should display a value
selected profile. This function may be used, for between 15-50 ohms (Q). If the device
example, to manually expedite the temperature impedance does not fall in this range see the
ramp. Troubleshooting section.

NOTE: Patient comfort must always be Actual temperature should display the
considered when automatically or manually approximate room temperature if the catheter
increasing the temperature. is in free air, or body temperature if the

catheter is placed in the patient.
When the Set Temp is manually changed the
generator tracks the new temperature. Once the The Set Temp default is 5O0 C for the start of
manual setting is complete, the generator wil the automatic temperature ramp.
again automatically increase the Set Temperature The default Set Profile value for
10 C every 30 seconds until reaching the peak Decompression AutoTemp Mode is P90, which
temperature for the selected profile. corresponds to a dwell temperature

(maximum) of 90° C.
Pausing the AutoTemp procedure. 2. Adjust the Set Profile and/or Set Temp if
1. To Pause the delivery of RF power during an desired. The Set Profile and/or Set Temp value

AutoTemp procedure, press the RF button or may be changed before or during power
footswitch. RF power delivery will pause, the delivery by pressing the Up/Down buttons to
generator will display the "PAUSED" message the right of the display.
and the timer will stop, but the generator will
continue to monitor and display the device Caution: Keep the power setting as low as
parameters. possible to achieve the desired tissue effect

2. To continue the AutoTemp Profile, press the RF 3. To begin delivery of RF power to the catheter,
button or footswitch. RF power delivery will press the RF button or the footswitch.
commence and the timer will begin counting Once delivery of RF power has begun, the
from where it left off. Elapsed Time clock begins counting up.

Note: While paused, the procedure can be reset The temperature wi increase at a rate of 1 C
by pressing the Reset soft key. This action wi[I every 6 seconds from 500 C to 800 C. Above
reset the timer and the Set Temperature and 800 C and until reaching the dwell
leave the profile selection unchanged. RF power temperature of the selected profile, the
delivery can then be continued by press the RF temperature will increase at a rate of 10 C
button or the footswitch. every 18 seconds.

Note: The SPINECATH catheter is a single-use- Upon reaching the dwell temperature, the
only device. generator will hold that temperature for the

22 1061422 Rev A-9 Smith & Nephew ELECTROTHERMAL Spine S) S & N - ET 20S Spine Generator

Page 59 of 406

FOI - Page 73 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Operation (continued)

predetermined duration outlined in the temperature is adjustable by 1° C for each key
Decompression AutoTemp Profiles table. press.

NOTE: If the Decompression catheter does not The allowable temperature range for adjustment
reach the targeted temperature, RF power is from 500 C to the peak temperature of the
delivery will be stopped, an alarm will sound and selected profile. This function may be used, for
"Warning: 03" will appear on the display. Check example, to manually expedite the temperature
the integrity of the Decompression catheter and ramp.
replace the device if damaged. NOTE: Patient comfort must always be

considered when automatically or manually
Option I: Manually changing the Setinrangteemrtu.
Temperature using Set Profile during the
AutoTemp procedure. When the Set Temp is manually changed the

generator will track the new temperature. Once
Use the Up/Down buttons to the right of the Set gnrtrwl rc h e eprtr.Octhe manual setting is complete, the generator will
Profile display to change the selected profile. The again automatically increment every 6 seconds if
value can be set from P85-P95. Set Temp can the Set Temp is from 500 C to 800 C, and every
only be changed during RF delivery. 18 seconds from 800 C until reaching the peak

When the Set Profile is increased, the generator temperature for the selected profile
will increase the Set Temperature 10 C every 18
seconds until reaching the new peak Pausing the AutoTemp procedure
temperature. The dwell timer begins counting 1. To Pause the delivery of RF power during an
when the new peak temperature is reached. AutoTemp procedure, press the RF button or

When the Set Profile is decreased and the new footswitch. RF power will pause, the generator
peak temperature is below the current Set will display the "PAUSED" message and the
Temperature, the Set Temperature value will timer will stop, but the generator will continue
decrease simultaneously. The dwell timer begins to monitor and display the device parameters.
counting when the new peak temperature is 2. To continue the procedure, press the RI
reached. button. RF power delivery will commence and

When the Set Profile is decreased while the the timer will begin counting from where it left
current Set Temperature is below the peak off.
temperature, the generator will continue to NOTE: Whiled paused, the procedure can be
increase the Set Temperature 1 0 C every 18 reset by pressing the Reset soft key. This action
seconds until reaching the new peak will reset the timer and the Set Temperature and
temperature. The dwell timer begins counting leave the profile selection unchanged. RF power
when the new peak temperature is reached. delivery can be continued by press the RF button

When the Set Profile is changed once the peak or the footswitch.
temperature has been reached, the dwell Note: The Decompression catheter is a single-
duration timer is reset to the dwell duration use-only device.
related to the new Set Profile.

Option 2: Manually changing the Set
Temperature using Set Temp during the
AutoTemp procedure.
Use the Up/Down buttons to the right of the Set
Temp display to change the set temperature. The
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Operation (continued)

Stimulate Mode 4. Turn the Stim knob clockwise to increase the
The Stimulate Mode on the ELECTROTHERMAL stimulate voltage up to a maximum value of

20S Spine System contains a function for Motor 1.0 volt.
stimulation and a function for Sensory 5. The voltage may be turned off at any time by
stimulation. Upon connection of an RF pressing the Stim knob.
Denervation Probe, the generator defaults to NOTE: Subsequently pressing the Stim knob will
Sensory Stimulate (Stim: Sensory) Mode. toggle the voltage from ON to OFF. The voltage

CAUTION. The patient grounding pad must be will always restart at 0.0.
properly placed on the patient before and during To exit Sensory Stimulate mode, press one of the
RF Denervation treatment See the Instructions for three soft keys across the bottom of the display.
Use provided with the patient gounding pad. The three soft keys correspond to Motor

Sensory Stimulate (Stim: Sensory) Stimulate (Stim: Motor), Pulsed RF, and RF Lesion.

Mode Motor Stimulate (Stim: Motor) Mode
1. Ensure the patient grounding pad is properly 1. Ensure the patient grounding pad is properly

positioned on the patient. positioned on the patient.

AL Warning: A disposable grounding pad with a A Warning: A disposable grounding pad with a
banana plug such as a Radionics DGP-PM or banana plug such as a Radionics DGP-PM or
equivalent is required. Improper pad selection, equivalent is required. improper pad selection,
improper pad placement, or improper probe improper pad placement, or improper probe
usage may result in patient burns at the return usage may result in patient burns at the return
pad. To avoid this, follow the Instructions for Use pad. To avoid this, follow the Instructions for
included with the pad. Use included with the pad.

2 .Plug an RF Denervation Probe into the 2. Plug an RF Denervation Probe into the
ELECTROTHERMAL 20S Spine System and ELECTROTHERMAL 20S Spine System and
press the Start soft key. The Stim: Sensory press the Start soft key. The Stim: Motor
screen will appear on the display. screen will appear on the display.

NOTE: The width of the stimulate pulses can NOTE: The width of the stimulate pulses can
be changed with the Up/Down buttons next to be changed with the Up/Down buttons next to
the Width display The Width may be adjusted the Width display. The Width may be adjusted
to 0.1, 0.5,1, 2, or 3 mSec. The Width may only to 0.1, 0.5, 2, or 3 mSec. The Width may only
be adjusted prior to turning the voltage ON. be adjusted prior to turning the voltage ON.

NOTE: The frequency of the pulses is fixed at NOTE: The frequency of the pulses is fixed at
50 Hz for Stim: Sensory. 2 Hz for Stim: Motor

A Warning: Burns to the surgeon's hands are A Warning: Burns to the surgeon's hands are
possible if the device comes into contact with possible if the device comes into contact with
a metal instrument or surface. a metal instrument or surface.

3. After placing the probe in the patient, push 3. After placing the probe in the patient, push
the Stim knob once to turn the voltage ON. the Stim knob once to turn the voltage ON.
The OFF display will change to 0.0 volts. The OFF display will change to 0.0 volts.

NOTE: The voltage in this mode always starts NOTE: The voltage in this mode always starts
in the OFF position. in the OFF position.
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Operation (continued)

4. Turn the Stim knob clockwise to increase the The device impedance should display a value
stimulate voltage up to a maximum value of between 80-999 ohms (0) when the
10.0 volts. denervation probe and cannula are placed in

the patient and the return electrode is
5. The voltage may be turned off at any time by the patient. Ifethe icproperty placed on the patient. If the device

pressing the Stim knob. impedance does not fall in this range see the

NOTE: Subsequently pressing the Stim knob will Troubleshooting section.
toggle the voltage from ON to OFF. The voltage The Set Temp default is 800 C for the RF
will always restart at 0.0. Lesion Mode. The temperature can be set
To exit Motor Stimulate modepress one of the from 50-90o C.
three soft keys across the bottom of the display. The default Set Time value for the RF Lesion
The three soft keys correspond to Sensory Mode is 1 minute and 30 seconds (display will
Stimulate (Stim: Sensory), Pulsed RF, and RF show 1:30). The timer can be set to 0:30, 1:00,
Lesion. 1:30, or 2:00 minutes.
RF Lesion Mode 4. To begin delivery of RF power to the probe,
The RF Lesion Mode on the ELECTROTHERMAL press the RF button or the footswitch.
20S Spine System can only be selected through The Elapsed Time display starts counting up
soft key access from the Stimulate Modes. when RF power delivery begins

1. Ensure the patient grounding pad is properly RF power delivery ceases when the Elapsed
positioned on the patient. Time reaches the Set Time.

A Warning: A disposable grounding pad with a NOTE: Before starting a new RF Lesion procedure
banana plug such as a Radionics DGP-PM or the generator must be reset. Reset the generator
equivalent is required. Improper pad selection, using one of the following options:
improper pad placement, or improper probe * Press the Reset soft key.
usage may result in patient burns at the return
pad. To avoid this, follow the Instructions for * Use the Mode option soft keys to exit and
Use included with the pad. return to RF Lesion Mode.

* Disconnect and reconnect the device to the
2. Plug an RF Denervation Probe into the

generator. The Stimulate Mode will appear on generator.
the display. NOTE: If the RF Denervation probe does not

reach the targeted temperature, RF power
A, Warning: Burns to the surgeon's hands are delivery will be stopped, an alarm will sound and

possible if the probe comes into contact with "Warning: 03" will appear on the display. Check
a metal instrument or surface. the integrity of the RF Denervation probe and

3. Press the RF Lesion soft key to select the RF replace the device if damaged.
Lesion Mode. To exit RF Lesion mode press one of the two soft

keys across the bottom of the display. The two
Actuapproximatel temperature shoulddify the psoft keys correspond to Sensory Stimulate (Stim:

approximate room temperature if the probe is Sens) and Sensory Motor (Stim: Motor).
in free air, or body temperature if the probe is
placed in the patient. If the actual temperature
reading is incorrect see the Troubleshooting
section.
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Operation (continued)

Manually changing the Set Temperature 3 Resume RF power delivery by pressing the RF
using Set Temp during RF delivery. button or footswitch.

Use the Up/Down buttons to the right of the Set Pulsed RF Mode
Temp display to change the Set Temperature. The
value can be set from 500 C to 900 C. The Pulsed RF Mode on the ELECTROTHERMAL

20S Spine System can only be selected through
When the Set Temp is increased, the generator soft key access from the Stimulate Modes.
will rapidly adjust the temperature output until
the actual temperature reaches the new Set 1. Ensure the Patient Grounding Pad is properly
Temperature. When the Set Temp is decreased, positioned on the patient.
the actual temperature value will decrease

simultaneously. ~ ~ ~ ~ ~,arning: A disposable grounding pad with a
banana plug such as a Radionics DGP-PM or

Pausing the Power during RF Lesion. equivalent is required. Improper pad selection,

1. To Pause the delivery of RF power during an improper pad placement, or improper probe
RF Lesion procedure, press and release the RF usage may result in patient burns at the return
button or footswitch. RF power will pause, the pad. To avoid this, follow the Instructions for
generator will display the "PAUSED" message, Use included with the pad.
and the timer will stop. The generator will 2. Plug an RF Denervation Probe into the
continue to monitor and display the device generator. The Stimulate Mode will appear on
parameters. the display.

2. To continue the RF power delivery, press and A .

release the RF button or footswitch. The RFaWrng:Bnstthsueo'hndaepossible if the probe comes into contact with
power delivery and timer resume. a metal instrument or surface.

NOTE: If the probe or cannula are repositioned 3. Press the Pulsed RF soft key to select the
during a Pause, a return to the Stimu mod to Pulsed RF Mode.
confirm needle position may be required prior to
recommencing denervation. Upon leaving the Actual temperature should display the
Stimulate Mode and returning to the RF Lesion or approximate room temperature if the probe is
Pulsed RF Mode, the timer will reset to 0:00. in free air, or body temperature if the probe is

placed in the patient. If the actual temperature
NOTE: While paused, the generator's timer can is incorrect see the Troubleshooting section.
be reset by pressing the Reset soft key. This
action will reset the elapsed time and leave the The device impedance should display a value
Set Temperature selection unchanged. Continue between 80-999 ohms (0) when the
RF power delivery by pressing the RF button or denervation probe and cannula are placed in
the footswitch. the patient and the neutral electrode

(grounding pad) is properly placed. If the
device impedance is not within this range see

delivery is PAUSED. the Troubleshooting section.

1. Pause RF power delivery by pressing the RF The Set Temp default is 440 C for the Pulsed
button or footswitch. RF Mode. The temperature can be set from

2. Use the Up/Down buttons to the right of the 40-50 ° C.
Set Time display to change the RF delivery The Frequency default for Pulsed RF is 2 Hz.
time. Set time can be set to 0:30,1:00,1:30, The Frequency can be set to 1 Hz, 2 Hz, 4 Hz,
or 2:00 minutes. or 8 Hz.

S & N - ET 20S Spine Generator
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Operation (continued)

The default Set Time value for the Pulsed RF decreased, the set temperature value will
Mode is 4 minutes. Set Time can be set to decrease simultaneously.
0:30,1:00,1:30, 2:00, 2:30, 3:00, 3:30, or
4:00 minutes. PAUSING the power during a Pulsed RF

4. To begin delivery of RF power to the probe, procedure.
press and release the RF button or the 1. To Pause the delivery of RF power during a
footswitch. Pulsed RF procedure, press and release the RF

button or footswitch. RF power will pause, the
The Elapsed Time display starts counting up generator will display the PAUSED message
when RF power delivery begins, and the timer will stop. The generator will

RF power delivery ceases when the Elapsed continue to monitor and display the device
Time reaches the Set Time. parameters.

NOTE: Before starting a new RF Lesion procedure 2. To continue the RF power delivery, press and
the generator must be reset. Reset the generator release the RF button or footswitch. The RF
using one of the following options: power delivery and timer will resume.

* Press the Reset soft key. NOTE: if the probe/cannula are repositioned
* Use the Mode option soft keys to exit and during a Pause, a return to the Stimulate mode to

return to RF Lesion Mode. confirm needle position may be required prior to
recommencing dlenervation. Upon leaving the

* Disconnect and reconnect the device to the rcmecn eevto.Uo evn hStimulate Mode and returning to the RF Lesion or
generator. Pulsed RF Mode, the timer will reset to 0:00.

NOTE: If the RF Denervation probe does not NOTE: While paused, the generator's timer can
reach the targeted temperature, RF power
delivery will be stopped, an alarm will sound and berstypesigheRetofky.Tsreach he tareted tmperatre, RFpowerbe reset by pressing the Reset soft key. This

action will reset the elapsed time and leave the
"Warning: 03" will appear on the display. Check S
the integrity of the probe and replace the device Se per sel etin uhe Contiu

if damaged. ~~~~~~~~RE power delivery by pressing the RF button or
the footswitch.

The Pulsed RF mode can be exited by pressing
one of the two soft keys across the bottom of the Manually changing the Set Time when RF
display. The two soft keys correspond to Sensory delivery is PAUSED.
Stimulate (Stim: Sensory) and Sensory Motor 1. Pause RF power delivery by pressing the RF
(Stim: Motor). button or footswitch.

Manually changing the Set Temperature 2. Use the Up/Down buttons to the right of the
using Set Temp during RF delivery. Set Time display to change the RF delivery

Use the Up/Down buttons to the right of the Set time. Set Time can be set to 0:30,1:00,1:30,
Temp display to change the Set Temperature. The 2:00, 2:30, 3:00, 3:30, or 4:00 minutes.
value can be set from 40° C to 50° C. 3 Resume RF power delivery by pressing the RF

NOTE: When the Set Temp is increased in Pulsed button or footswitch.
RF mode, the actual increase in temperature will
vary depending on the current Frequency setting.
The temperature will increase more slowly with a
low Frequency setting and more rapidly with a
higher Frequency setting. When the Set Temp is
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Cleaning and Sterilization

Cleaning and Sterilization 8-Pin Universal Extension Cable
The 8-pin universal extension cable is reusable

ELECTROTHERMAL 20S Spine System and may be cleaned and sterilized for reuse as

The exterior surface of the ELECTROTHERMAL follows:
20S Spine System generator may be wiped 1. Rinse the cable with warm running tap water
down with any liquid disinfecting solution; non- for a minimum of two minutes or until all
flammable solution should be used whenever debris is removed.
possible. The unit should be disconnected from
the grounded AC outlet when being cleaned. 2. Place the cable into an ultrasonic cleaning
Care must be taken not to allow any liquid to bath containing ENZOL enzymatic cleaning
pass into any electrical connections or the solution, diluted according to the
interior of the unit. Let the surfaces dry manufacturers instructions, for a minimum of
thoroughly before plugging in the instrument. DO ten minutes.
NOT steam sterilize the generator. DO NOT 3. Gently scrub with a soft, non-metallic brush.
submerge generator for any reason.

4. Rinse the cable for a minimum of two minutes
Devices under running tap water.
Smith & Nephew SPINECATH and 5. Autoclave sterilization by one of the following
Decompression catheters are disposable and parameters:
intended FOR SINGLE USE ONLY. Do not attempt
to clean or resterilize any Smith & Nephew Pre-vac
catheter. Discard used catheters as
biohazardous waste. Six (6) minutes pre-vacuum steam exposure at

270-2750 F (132-1350 C).
Smith & Nephew Denvervation probes are
reusable. Refer to the Instructions for Use NOTE: Cables may be individually wrapped in
accompanying each device for cleaning and surgical Kraft paper and then placed in
sterilization instructions, individual sterilization pouches prior to pre-

vac sterilization.
Footswitch
The footswitch may be wiped down with any Flash Gravity
liquid disinfecting solution; non-flammable Unwrapped: Three minutes at 1320 C
solution should be used whenever possible. DO (range 131.5-133.5' C
NOT immerse footswitch hose.

Wrapped: Ten minutes at 1320 C
(range 131.5-133.50 CQ

NOTE: Cables may be individually placed in
sterilization pouch prior to flash gravity
sterilization.
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Troubleshooting

Troubleshooting at the bottom of the display. Pressing the Help
soft key displays a message regarding the

If a problem is encountered while using the warning (Figure 14). Generator operation may
generator, review this section for possible resume after resolving the warning and pressing
solutions. If you cannot solve the problem using the OK soft key. The generator will move into the
the information here, contact your Smith & PAUSED state. The same warning may be
Nephew representative. triggered again if the error condition persists.

Alarm on Power-Up For example, if a high impedance warning occurs
due to an incorrectly connected catheter, the

dispthealayedrm ifsanoun-nume error cdle is generator screen will display the Warning
number, the impedance value will flash "HI", and

displayed during generator power-up, a the OK and Help options will appear. RF power
significant hardware failure that requires factory delivery is halted and the generator controls are
repair has occurred. Contact Smith & Nephew for locked until the error is corrected and the OK
instructions on returning the generator. soft key is pressed.

If a numeric error code is displayed (Figure 13), NOTE: Disconnecting and reconnecting a device

see the Error Codes section for more information, will reset the generator to the default settings for
that device.

Error Codes
The generator may display a numeric error code
in the LCD screen when a Fault or Warning is RF Lesion
detected. See Table 3: Warning Codes or Table 4: " h
Fault Codes for a list of codes, an explanation of Impedance(r ) Act Temp(0 C) Set Tempr¢)
the problem, and corrective actions. If the CM 37 80
suggested action does not correct the problem Elapsed Ti Set Time
or if the error code signifies a factory-serviceable
problem, make note of the error code and 00:00 1:30
contact your Smith & Nephew representative. OK Help

A fault is generated when the generator detects Figure 13: RF Lesion Screen with Error Code
a hardware error, such as an internal component
failure. Once a fault is detected, the generator HIGH LOAD IMPEDANCE
displays a "Fault" message and the Help soft key Improperlu placed ground pad, poor cable

connection, defective c1b e. coagulated
appears at the bottom of the display. Pressing tissue on cannula or electrode.
the Help soft key displays a message regarding Corrective Action
the fault. Check oround pad placement and cable

connec ions. lean coaqulum from cannula
NOTE: When the generator is displaying a Fault, or electrode. Consider replacement of

cable, device, or ground pad.
RF power delivery is halted and all generator
functions are locked. Reset the generator by Exit Help
turning it off and then on again. If the fault
condition continues on restart please contact Figure i4: Help Screen
your Smith & Nephew representative.

A warning is generated when the generator
detects an operational error Once a warning is
detected, the generator displays the "Warning"
message and the OK and Help soft keys appear
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Troubteshooting (continued)

Table 3: Warning Codes

Warning Warnings Description Corrective actions

01 Low load impedance Defective cable, device, or Check all connections. Consider
generator circuit. replacement of cable, device or

ground pad (if applicable).

02 High load impedance Catheters: Damaged catheter, Catheters: Check cable
poor cable connection, or connections. Consider
defective cable. replacement of catheter or cable.

Denervation/Stim: Improperly Denervation/Stim: Check ground
placed ground pad, poor pad placement and cable
cable connection, defective connections. Clean coagulum
cable, coagulated tissue on from cannu[a or electrode.
cannula or electrode. Consider replacement of cable,

device, or ground pad.

03 Rise time is out of range Device temperature rise is too Check all connections. Consider
slow due to a defective device replacement of cable, device, or
or poor connection. ground pad (if applicable).

04 Device Not Connected System is unable to detect a Check all connections. Consider
device. replacement of device or cable.

05 Replace Device Catheters Only: A new device Replace with a new catheter.
has not been detected since
completion of the previous
AutoTemp procedure.

06 TC Not Detected TC failure in the device or poor Check all connections. Consider
connection. replacement of device.

07 Restart New Procedure System cannot start a new Press OK to clear the warning
Denervation procedure message. Then do one of the
without resetting timer or following to reset the generator:
entering Stimulation Mode. Press the Reset soft key.

Use the Mode option soft keys to
exit and return to RF Lesion
Mode.
Disconnect and reconnect the
device to the generator.

08 Invalid Device ID System detected a device ID Check all connections. Consider
change without first sensing replacement of device.
"no device."
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Troubleshooting (continued)

Table 4: Fault Codes

Fault Faults Corrective actions

01 Voltage Calibration Error Restart generator. If fault recurs, note fault
description and contact customer service.

02 RF Power Calibration Error Restart generator. If fault recurs, note fault
description and contact customer service.

03 RF Impedance Calibration Error Restart generator. If fault recurs, note fault
description and contact customer service.

04 Footswitch/Button Stuck On Check the footswitch for damage and the
footswitch hose for kinks.

Re-start generator. If fault recurs, note fault
description and contact customer service.

05 RAM Test Failure Restart generator. If fault recurs, note fault
description and contact customer service.

06 ROM Test Failure Restart generator. If fault recurs, note fault
description and contact customer service.

07 Cold-Junction Circuit Out of Range Allow the generator to stabilize at room
temperature for one hour prior to use.

Re-start generator. If fault recurs, note fault
description and contact customer service.

08 Auxiliary Power Error Restart generator. If fault recurs, note fault
description and contact customer service.

09 COP Timer Failure Restart generator. If fault recurs, note fault
description and contact customer service.

10 Watchdog Timeout Restart generator. If fault recurs, note fault
description and contact customer service.

11 High power (RF on) Restart generator. If fault recurs, note fault
description and contact customer service.

12 High power (RF off) Restart generator. If fault recurs, note fault
description and contact customer service.
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Troubleshooting (continued)

Table 4: Fault Codes (continued)

Fault Faults Corrective actions

13 Temperature Control Failure Restart generator. If fault recurs, note fault
description and contact customer service.

14 Five-Volt Supply Out of Range Restart generator. If fault recurs, note fault
description and contact customer service.

15 Twelve-Volt Supply Out of Range Restart generator. If fault recurs, note fault
description and contact customer service.

16 Negative Twelve-Volt Supply Out of Restart generator. If fault recurs, note fault
Range description and contact customer service.

17 Twenty-Four-Volt Supply Out of Range Restart generator. If fault recurs, note fault
description and contact customer service.

18 Internal Temperature Out of Range Restart generator. If fault recurs, note fault
description and contact customer service.

19 CPU Interrupt Failure Restart generator. If fault recurs, note fault
description and contact customer service.

20 SPI Interface Timeout Restart generator. If fault recurs, note fault
description and contact customer service.

21 RF Power High During Impedance Restart generator. If fault recurs, note fault
Check description and contact customer service.

22 Internal State Error Restart generator. If fault recurs, note fault
description and contact customer service.

23 Stim Output Voltage Out of Range Restart generator. If fault recurs, note fault
description and contact customer service.

24 Power Factor Low Restart generator. If fault recurs, note fault
description and contact customer service.
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Troubleshooting (continued)

Observed Problems No indicators or displays are visable

If no Error Codes are displayed and the system is when the generator is turned on.
not performing as expected, check the following 1. Be sure the generator is plugged into a
list of conditions for possible remedies. Contact working electrical outlet and the power switch
your Smith & Nephew representative if the at the rear of the unit is turned on.
suggested remedies do not correct the problem. 2. Unplug the unit and inspect the integrity of

the fuse on the rear panel. Fuses should only
Cannot get tissue up to desired be replaced with those of the same type and
temperature. rating according to the label on the rear of the
1. Check the cable for proper connection: unit or as listed in Technical Specifications.

a. Disconnect and reconnect the 8-pin A. Warning: To prevent electric shock, unplug
universal extension cable at the generator. the unit from the electrical outlet before
Disconnect and reconnect the extension attempting to replace the fuses.
cable at the device, if applicable. See
Operations: Device Connection Port for A Warning: To avoid fire hazard, use only fuses
detailed instructions. of the correct type, voltage rating, and current

b. Flex the cable near the generator and rating.
device end connections. If Impedance
value dramatically changes (±500 0), RF power does not turn on when
replace cable. footswitch or RF button is pressed.

2. If Actual Temp never reaches Set Temp: 1. Disconnect and reconnect the device and/or
cable. Press the Start soft key. Be sure that

a. Ensure energy is delivered when the generator is in the correct Mode for the
footswitch or RF power button is pressed device.
and released (a continous beeping should
be heard). 2. Disconnect and reconnect the footswitch, if

applicable. Check footswitch hose for kinks or
b. Check that Set Profile/Set Temp is set to bends.

the desired setting.

3. Was the catheter/probe aggressively handled
or repeatedly bent?

a. Yes. Thermocouple may be damaged.
Replace catheter/probe. Contact a Smith
& Nephew representative concerning
warranty replacement.

b. No. Device OK.

4. For Stimulate, RF Lesion and Pulsed RF
procedures only:

a. Check for proper return pad placement
and location.

b. Check for proper connection of return pad
plug to generator.

c. Check the cannuta insulation for damage.
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Troubleshooting (continued)

Fault indicator light stays on and
generator emits a continuous tone.
Turn unit off and back on again. Note any Fault
number displayed in the Message window. If the
light stays on, contact your Smith & Nephew
representative.

RF Interferes with other equipment.
1. Ensure the device cables do not cross the

cables from the affected equipment. Changing
the settings on the affected equipment may
alleviate interference.

2. Plug the affected equipment into a separate
power outlet.

A Warning: Do not attempt to open the back
panel of the generator. This may cause serious
injury and damage to the unit. It will void your
warranty. if any problems are not resolved by the
directions in the Troubleshooting section, please
contact your Smith & Nephew Representative for
further assistance.

34 1061422 Rev. A-9 Smith & Nephew ELECTROTHERMAL Spit S & N - ET 20S Spine Generator
Page 71 of 406

FOI - Page 85 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Service

Service Environmental Protection
CAUTION: This equipment contains electronic

Service Philosophy printed circuit assemblies. At the end of the

There are no user-serviceable components useful life of the equipment it should be
inside the ELECTROTHERMAL 20S Spine System. disposed of in accordance with any applicable
Repairs and adjustments are to be performed national or institutional related policy relating to
only by Smith & Nephew authorized service obsolete electronic equipment.
centers.

If service becomes necessary, call your Replacing Fuses
authorized Smith & Nephew Customer Service A Warning: To prevent electric shock, unplug
Representative prior to returning the device and the unit from the electrical outlet before
request a Return Authorization (RA) number. Your attempting to replace the fuses.
representative can also explain the available
Service Replacement and Repair Programs. ALWarning: To avoid fire hazard, use only fuses

Service items should be carefully repackaged of the correct type, voltage rating, and current
and returned post-paid to Smith & Nephew. Your rating.
Smith & Nephew Customer Service To inspect and/or replace fuses:
Representative can provide additional 1. Unplug the power cord from the power outlet
instructions. and from the generator.
NOTE: Product returned that is found to have
been serviced by an unauthorized third party 2.Uearewdrvr on the fuse
repair facility and/or sterilized with a sterilization om t the AC receptale and

method oher tha one appoved bySmith &slide out the two fuse carriers (Figure 15).method other than one approved by Smith &
Nephew will incur additional costs, regardless of 3. Replace fuses. See Technical Specifications
warranty status. for replacement fuse types.

It is not necessary to include accessory items 4. Re-insert fuse carriers using the arrows on the
(i.e., power cords, footswitches, etc.) when inside of the fuse compartment door as a
returning a device for service. guide.

Electrical Interference 5. Snap the fuse compartment door closed.

CAUTION: This equipment is designed and tested
to minimize interference with other electrical
equipment However, if interference occurs with
other equipment it may be corrected by one or
more of the following measures:

Reorient or relocate this equipment, the other
equipment, or both.

Increase the separation between the pieces of
equipment.

Connect the pieces of equipment into different Figure 15: Rear panel fuse location

outlets or circuits.

Consult a biomedical engineer.
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Maintenance

Maintenance BioMed Test

Generator Calibration Impedance(Q) Act Temp(0 C)

Smith & Nephew recommends yearly calibration 30 37
of the temperature and power measurement RFVoUts(V) RFPowerCV9IJ
function of the generator. o 0
Temperature Calibration _________________

Equipment Needed Figure 16: BioMed Test Screen

Digital Thermometer (Omega Model HH21 or observed, contact Smith & Nephew for
equivalent), assistance.

Smith & Nephew RF Generator Test
Cable (REF 7210520) RF output calibration using an
Two glass or plastic beakers eiectrosurgical test unit.

Procedure Equipment Needed
Electrosurgical Test Unit or equivalent capable of

Temperature Measurement Verification measuring power across a non-inductive

1. Turn on the generator and connect the RF 100 ohm (0) load
Generator Test Cable. Smith & Nephew RF Generator Test

2. Press the "Start" soft key on the front panel of Cable (REF 7210520)
the generator. Banana plug to banana plug jumper cable (24"

3. Confirm that the Biomed page is displayed long or longer)
(Figure 16). If not, check for proper cable
connection or replace the cable. Procedure

4. Prepare two beakers of water, one with cool RIF Power Measurement Verification
water (10-30' C) and one with hot water 1 Turn on the generator.

(50-90 C). 2. Connect proper connector of the Smith
5. Measure and record the temperature of the Nephew RF Generator Test Cable to the

cool water using the digital thermometer. generator.

6. immerse the tip of the RIF Generator Test 3. Press the "Start" soft key on the front panel of
Cable into the cool water and record the the generator.
Actual Temperature. 4. Confirm that the BioMed page is displayed

~A Warning: Do not turn the RF power ON while (Figure 16). If not, check for proper cable
holding the RF Generator Test Cable. RF connection or replace the cable.
energy may be delivered causing a burn. 5. Insert the banana plug of the Smith &

7 Repeat steps 5 and 6 using the hot water Nephew RF Generator Test Cable into the
beaker. Active Port of the Electrosurgical Test Unit RF

8. The Actual Temperature reading with the test Input.
cable should be +/- 20 C of the thermometer 6. Insert one end of the banana plug jumper
reading in both cases. If a greater difference is cable into the Dispersive Port of the
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Maintenance (continued)

Electrosurgicai Test Unit RIF Input. Insert the 6. Connect the non-inductive 100 ohm (25 watt)
other end into the Neutral Electrode resistor between the banana plugs of the test

Connection Port of the generator. cable and banana plug jumper cable. Assure

7. Turn the Electrosurgical Test Unit ON and set it ch tontact. pug r ntidrc
for a 100 ohm (0) load. cnat

8. Sart F poer dlivry b presingand7. Connect the True RMS Voltmeter across the

releasing the RF button or footswitch. rsso Fgr 7

9. Confirm that the power measured at the 8. Start RF power delivery by pressing and
Electrosurgical Test Unit is within +/-- 20% of releasing the RE button or footswitch.

the value displayed (watts) on the generator. If 9. Measure the voltage across the 100 ohm
a greater difference is observed, please resistor.
contact your Smith & Nephew representative 1loConfirm the voltage measured across the
for assistance. resistor is within +/- 10% of the voltage

displayed on the generator. If a greater
RIF output calibration using a true RMS difference is observed, please contact your
voltmeter Smith & Nephew representative for

assistance.
Equipment Needed
True RMS Voltmeter: operating range >460 kHzNEstal

A non-inductive 100 ohm (0) resistive load (1%
accuracy) capable of 25 watt dissipation. DiePr

(Caddock MP series or equivalent) T

Smith & Nephew RF Generator TestReunP
Cable (REF 7210520) faaaPu al

Banana plug to banana plug jumper cable (24"
long or longer) Figure 17: True RMS Voltmeter connection diagram

Procedure
RF Power Measurement Verification Replacing / returning worn or
1. Turn on the generator. defective equipment or parts
2. Connect the Smith & Nephew RF Generator Contact Smith & Nephew to order a replacement

Test Cable to the generator. footswitch, 8-pin universal extension cable, or

3. Press the "Start" soft key on the front panel of any accessories, and for instructions on
the generator. disinfection and return of worn-out or defective

equipment or parts.
4. Confirm that the BioMed page is displayed Other than fuses, the ELECTROTHERMAL 20S

(Figure 16). If not, check for proper cable Spine System has no customer-serviceable
connection or replace the cable. parts. For service, please contact your Smith &

5. Insert one end of the banana plug jumper Nephew representative.
cable into the Return Pad port of the
generator.
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Specifications

Input Power 100-120/200-240V ± 10%, 50/60 Hz

Rated Power Input 160 VA

Output Power 20 watts (± 10%) into 90 - 250 ohms
0-5 watts, in SpineCATH Mode
0-3 watts, in Decompression Mode
0-10 volts, in Stimulate Mode
0-20 watts, in Denervation Mode

Max. Output Voltage 80V, rms

Operating Frequency 460 kHz (± 5kHz)

Power Delivery Modes SpineCATH, Decompression, Stimulate, RF Lesion, Pulsed RF, BioMed

Set Temperature Range 40-990 C; this range varies for each Power Delivery Mode

Fuses Dual fuses: 3.0 A/250 V

Waveform Sine wave for SpineCATH, Decompression, RF Lesion, and Pulsed RF Modes
Square wave for Stimulate Modes

Dimensions 5.75" H X 12.5" W X 13.0" D
(146 mm X 318 mm X 330 mm)

Weight 12.6 lbs
(5.7 kg)

Protection Class I, Type BF Applied Part - defibrillator proof, IXPO, continuous
operation. This equipment is not suitable for use in the presence of a
flammable anesthetic mixture with air, oxygen, or nitrous oxide.

Controls Line Power ON/OFF, RF On/Off, Stimulate Output, Front Panel soft keys
(Start, Set Temp, Set Profile, Reset, Width, Frequency),

Displays Impedance, Actual Temp, Elapsed Time, Paused, Volts, Frequency

Connections Footswitch connector, power cord connector, 8-pin device connection port,
neutral electrode connection port, RS-232 connector.

Environmental Conditions Transport And/or Storage Use

Temperature -400 to +70° C 100 to 400 C

Humidity 30 -100% 30 - 70%

Atmos. Pressure 500 -1060 hPa 700-1060 hPa
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Ordering Information

Accessories*
REF Description

7210440 SpineCATH Intradiscal Catheter, 8 pin

7210441 SpineCATH XL Intradiscal Catheter, 8 pin

7210442 Decompression Catheter, 8 pin

7210273 5 cm RF Cannula, 4 mm Sharp Straight Tip

7210274 10 cm RF Cannula, 10 mm Blunt Curved Tip

7210275 10 cm RF Cannula, 10 mm Sharp Curved Tip

7210276 10 cm RF Cannula, 5mm Sharp Straight Tip

7210277 15 cm RF Cannula, 10 mm Blunt Curved Tip

7210278 15 cm RF Cannula, 10 mm Sharp Curved Tip

7210279 15 cm RF Cannula, 5 mm Sharp Straight Tip

7210270 RF Denervation Probe , 5 cm

7210271 RF Denervation Probe, 10 cm

7210272 RF Denervation Probe, 15 cm

7210443 8-pin Universal Extension Cable

7210520 RF Generator Test Cable

7209791 Pneumatic footswitch with attached hose

Caution: Inspect all components regularly for wear Pay particular attention to potential
damage to insulation, especially with universal extension cables.

Caution: Use only Smith & Nephew Spine devices and cables with the Smith & Nephew
ELECTROTHERMAL 20S generator

Note: Smith & Nephew Spine devices must be used in a manner consistent with the
Instructions for Use packaged with these Smith & Nephew devices.

Note: Smith & Nephew 8-pin universal extension cables may only be reused in
accordance with the instructions in the "Cleaning and Sterilization" section.

* Contact Smith & Nephew or visit our web site for the most current list of available
spine products.

S & N - ET 20S Spine Generator
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Warranty
Smith & Nephew products are guaranteed to be free from defects in material Smith & Nephew
and workmanship for the warranty period for a particular product, beginning York Science Park
from date of invoice. Refer to the current Smith & Nephew Product Catalog or Heslington, York

YO0O $DFcontact Smith & Nephew Customer Service for specific warranty information. United Kingdom

This limited warranty is restricted to repair or replacement by Smith
& Nephew, at its option, of any product found to be defective during the
warranty period. Damage inflicted to a product by the user that causes it to
be unsuitable for refurbishment may result in additional charges, regardless
of warranty status. All warranties apply to the original buyer only. In no event
shall Smith & Nephew be liable for any anticipated profits, consequential
damages, or loss of time incurred by the buyer with the purchase or use of
any product.

NO OTHER WARRANTY, EXPRESSED OR IMPLIED, IS GIVEN.

Service Replacement Units Warranty
The Smith & Nephew ELECTROTHERMAL0 20S Spine System replacement unit
is warranted to be free from defects in material and workmanship for 90 days
from the date of original invoice unless otherwise provided by local law.

Service Replacement Program
Smith & Nephew offers a 24-hour Service Replacement Program for its
products to minimize downtime in your operating room. Our goal is to ship
you a service replacement unit within 24 hours** of your call (during normal
business hours). For a Return Authorization (RA) number or for additional
information on this program, call Customer Service at 1-800-343-5717 in the
U.S., or contact your authorized representative.

**24-hour shipment is not offered in all countries.

Repair Service Program
For devices no longer under warranty, repairs can be made by Smith
& Nephew or by an authorized agent. Non-warranty repairs will be made at
the list price of replacement parts, plus labor. If requested, we will provide an
estimate of repair cost and time required for the repair before any work is
done. Repair items should be carefully repackaged, marked with the Return
Authorization (RA) number, and returned postpaid to the appropriate Smith &
Nephew Service Center. Smith & Nephew Customer Service or your local
authorized representative can provide shipping information.

'Trademarks of Smith & Nephew. Some marks registered U.S. Patent and Trademark Office
All other trademarks are the property of their respective owners.
Covered by one or more of the following U.S. Patent Numbers: 5,980,504; 6,007.570; 6,073,051; 6,095,149:
6,099,514; 6.122,549: 6,126,682; 6,261.311; 6,290, 715; 6,547,810.

Endoscopy www.smith-nephew.com 02003 Smith & Nephew, Inc
Smith & Nephew, Inc. 978 749 1000 All Rights Reserved
Andover, MA 01810 9787491108 Fax Printed in JA
USA 800 343 5717 U.S. Customer Service
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Exhibit C

Predicate Device Labeling
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Lesion Generator

?;:~ " 'MANUAL

for Disc Enhanced
Generators

Note: This manual is intended for use only with the RFG-3C Plus System Upgrade.
For generators that have been upgraded, this manual replaces the

RFG-3C Plus Operator's/User's Manual, Doc. No. 915-60-002.

tqcaC E 91 5-60-003 Healthcare0120 Revision B
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5

TITLE AND PUBLICATION NUMBER
RFG-3C PLUS Lesion Generator User's Manual for System Upgrade Package
915-60-003 Rev. B (December 2000)

COPYRIGHT INFORMATION
©2000 by RADIONICS TM, a division of Tyco Healthcare Group LP, Burlington, Massachusetts.
All rights reserved.

CAUTION
U.S. Federal law restricts this device to sale by, or on the order of, a physician.

LIMITED WARRANTY
The Seller warrants to the original purchaser of this product that the product substantially conforms to its written
specifications current at the date of delivery of such product and shall perform for a period of one year from such
date of delivery substantially in accordance with those specifications. The obligations of the Seller and any
affiliate of the Seller under this warranty shall be limited to repair or replacement of a non-conforming product,
at the option of the Seller. The above warranty is contingent upon use of the product in accordance with its
intended use and pursuant to operating instructions contained in the specifications. This warranty does not cover
products that have been modified without the Seller's prior approval or which have been subject to unusual
physical or electrical stress. EXCEPT AS STATED ABOVE, THERE ARE NO OTHER WARRANTIES. THE
SELLER EXPRESSLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, WRITTEN
OR ORAL, WITH RESPECT TO PRODUCTS, INCLUDING WITHOUT LIMITATION, IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE AND NON-
INFRINGEMENT.

Temperature Monitoring Electrodes
Since electrodes are more subject to abuse the warranty differs. Barring mistreatment and misuse, if the electrode
fails in the first three (3) months after date of shipment it is replaced free of charge; if it fails within three (3) to
six (6) months it is replaced at 50% of its cost; and if it fails between six (6) to nine (9) months, it is replaced at
75% of its cost. Thereafter RADIONICS discontinues its warranty.

NOTICES
No part of this document may be reproduced, stored in a retrieval system, or transmitted, in any form or by any
means-electronic, mechanical, photocopying, recording, or otherwise-without the expressed, written consent
of Radionics. Additional copies of this document can be ordered from Radionics.

TRADEMARKS
RFG-3C Plus is a trademark of Radionics. All trade names referenced are the trademarks, registered trademarks,
or products of their respective manufacturers.

C E Device is compliant with the European Communities Council Directive

0120 93/42/EEC, Medical Device Directive.

MtANU FAC t '~S`0`AUT ZEDE
RAOIOJICSTM RADIUN]ES SURtPE RA0IIONCS ASIA/PACFIC RADIONICS AUSTRAUA
a alMsion of Tyco Hlealthcare Group LP a division of Tyco Heallhcar Belgium, N.V. a division of Tyco Heallhwae pie. Ltd a divisim of T[yoo He alticare ply. Ltd
22 Terry Avenue Koningin Bisabethlaan 45 No. 26, Ang Me Kio Ind. Park 2 166 Epping Road
Burlington, MA 01803 USA B-9000 Gent BELGIUM # 04 -01 Lane Cove, NSW 2066
Tel: 1 (888) 772-7378 Tel: +32-9-244-77-88 Singapore 569507 AUSTRALIA
Tel: 1 (781) 238-0600 Fax: +32-9-244-77-99 Tel: +654820-778 Tel: +61.2.9418.9611
Fax: 1 (781) 238-0606 Fax: +65-4820-779 Fax: +61.2.9418-9622
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Internet Address
http: / /vwww.radionics.com

Radionics is an ISO 9001 certified company. fi

I

SYMBOLS

A ,~ Attention: Refer to Operator's Manual U

RE-F-1 Reorder Number/ Catalog Number

FsN~II1 Serial Number

I[

I

FCC STATEMENT CONCERNING RFJ

The RFG-3C Plus Lesion Generator generates and uses radio-frequencies. The equipment may cause I
interference with other medical equipment in the vicinity.

If interference occurs, one or more of the following measures could remedy the problem: I
. Move the generator away from the affected equipment.

• Plug the generator into a separate outlet so that it is on a different branch circuit.

If necessary, consult the manufacturer of the affected equipment or an experienced technician. In addition, the

booklet "How to Identify and Resolve Radio-TV Interference Problems" may be helpful. This booklet is
published by the FCC and available from the U.S. Government Printing Office, Washington, D.C. 20402, Stock
No. 004-00-003454.

I

I
U
I

I
U
U
I
I
I
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FOREWORD:

General Information,
Device Classification,

and Electrical Safety

General Information

Safe and effective lesioning is dependent not only on equipment design, but also on

factors under the control of the operator. Do not attempt to operate the RFG-3C PLUS

prior to completely reading and understanding the directions for use.

WARNING: Electric Shock Hazard

'CAUION" There are no user serviceable parts inside the RFG-3C PLUS. To avoid

electric shock, return the device to Radionics for servicing. Refer to the

service manual for maintenance and calibration instructions.

WARNING: Hazardous Electrical Output

This equipment is intended for use by qualified personnel only.

Do not use within 15 feet (4 meters) of a cardiac pacemaker.

This equipment has an output that is capable of causing a physiological

effect.

Risk of Bums and Fire: Do not use near conductive materials such as

metal bed parts or inner spring mattresses.

WARNING: Protective Earth Grounding

Grounding reliability can only be achieved when the equipment is plugged

into a receptacle marked "Hospital Grade". Any interruption of the

Protective Earth conductor will result in a potential shock hazard which

could cause injury to patient or operator.

Forward S & N - FT 205 Spine Generator

[Q~- Page 86 of 406
FOI - Page 100 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Device Classification

Classifications as per IEC 601-1/1988, the manufacturer describes the RFG-3C PLUS as:

Type of protection against Electric Shock: Class I
Degree of protection against Electric Shock: Type BF Defibrillator Protected

Degree of harmful ingress of water: Ordinary

Mode of Operation: Continuous Use
Degree of Safety in the Presence of Flammable Anesthetic Not suitable for use
Mixture with Air, Oxygen or Nitrous Oxide:

I
Electrical Safety and EMCII

The Radionics RFG-3C PLUS has been tested to and meets the requirements of the
following Electrical Safety Standards:

[EC 601-1 Medical Electrical Equipment (1988)
IEC 601-2-2 Particular Requirements for the Safety of High Frequency Surgical

Equipment (1992)

The Radionics RFG-3C PLUS has been tested to and meets the requirements of the
following EMC Standards:

I
IEC 601-1-2 Collateral Standards: Electromagnetic Compatibility (1993)

I
The following standards apply:

CISPR 11 Group 1, Class A, ISM
IEC 1000-4-2, 1000-4-3,1000-4-4, 1000-4-5

I

Electrical Safety Information !

I
The RFG-3C PLUS is a radio frequency lesion generator designed to produce local tissue
heating at the tip of an electrode by the presence of radio frequency current. Special 1
isolation transformers are imposed between power lines and internal RFG-3C PLUS
circuitry, resulting in very low leakage current.

I

1

I

ii S & N - ET 20S Spine Generator
[OS (3<2Page 87 of 406

FOI - Page 101 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



WARNING: A needle electrode should not be used as the dispersive electrode, as it is
possible to burn the patient at this site due to high current densities. In all
applications, care should be taken to maximize the surface area of the
dispersive electrode. The dispersive electrode should be reliably attached
with its entire area against the patient's body and as close to the operating
field as possible.

The risk of igniting flammable gases or other materials is inherent in lesioning and cannot
be eliminated by device design. Precautions must be taken to restrict flammable materials
and substances from the electrosurgical site. The use of flammable anesthetics and
nitrous oxide and oxygen should be avoided if a surgical procedure is carried out in the
region of the thorax or the head, unless these agents are suctioned away. Flammable
agents used for cleaning or disinfecting or as solvents of adhesives should be allowed to
evaporate before the application of RF surgery. There is a risk of flammable solutions
pooling under the patient and in body cavities. Any fluid pooled in these areas should be
removed before the equipment is used. Avoid use of flammable materials, such as gauze
or cotton wool when saturated with oxygen. These materials may be ignited by sparks
produced in the normal operation of the RFG-3C PLUS.

WARNING: Apparent low power output or failure of the equipment to function
correctly at normal settings may indicate faulty application of the
dispersive electrode or failure of an electrical lead. Do not increase power
before checking for obvious defects or misapplication. Effective contact
between the patient and the dispersive electrode must be verified
wheiever the patient is repositioned after the initial application of the
dispersive electrode.

WARNING: Set the output power setting as low as possible for the intended purpose.

WARNING: Electromagnetic interference (EMI) produced by the RFG-3C PLUS
;il during normal operation may adversely affect the performance of other

equipment. The performance of this device may be adversely affected by
other high frequency surgical devices in close proximity. If problems ·
occur, separate the devices.

WARNING: The use and proper placement of dispersive electrodes is a key element in
the safe and effective use of this lesion generator, particularly in the
prevention of burns. Read and follow the dispersive electrode
manufacturer's instructions for preparation, placement, surveillance,
removal and use of any dispersive electrode. The use of dispersive
electrodes which meet or exceed ANSI/AAMI requirements (HF18) is
recommended.

R
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WARNING: Use a large area for the dispersive electrode, preferably a large area gel-
pad or similar "ground" plate to disperse and return RF current over as 1I
large an area as possible, and thus minimize heating effects at that
electrode. Use broad ground plates or gel pads as dispersive electrodes to I
avoid high current densities and resultant burns in adjacent tissue.

The ground pad should be placed in close proximity to the lesion site (e.g.
for head and neck procedures at the scapula and for lumbar and thoracic
procedures at the legs. Never place at the gluteus maximus). E

WARNING: Observe the dispersive electrodes during lesioning for signs of excess
heating.

I
WARNING: The long-term risks of protracted fluoroscopy and creation of RF lesions

have not been established. Careful consideration must therefore be given
for the use of the device in prepubescent children. Furthermore, the
risk/benefit in asymptomatic patients has not been studied. I

WARNING: The RFG-3C PLUS is capable of delivering a significant amount of I
output. Patient or operator injury can result from improper handling of the
active electrode and dispersive electrode, particularly when operating the l
generator. During energy delivery, the patient should not be allowed to
come in contact with metal parts which are earthed or which have an
appreciable capacitance to earth. The use of antistatic sheeting is
recommended for this purpose. Unshielded leads (active or return) should
be positioned so that they cannot come into contact with the patient or I
other leads connected to the patient and so that they do not run parallel to
nearby leads. I

WARNING: Skin-to-skin contact should be avoided to prevent the possibility of
accidental bums. It is recommended that gauze pads be placed in probable
skin-to-skin contact sites (e.g. armpits, etc.).

!
WARNING: Electrodes and probes of monitoring, stimulating and imiaging devices can

provide paths for high frequency currents even if they are battery powered,
insulated, or isolated at 60Hz. The risk of bums can be reduced, but not
eliminated, by placing the electrodes or probes as far away as possible 5
from the lesion site and from the dispersive electrode. Protective
impedances incorporated into the monitoring leads may further reduce the
risk of these bums and permit continuous monitoring during energy
delivery. Needles should not be used as monitoring electrodes during such
procedures.

WARNING: Potentially hazardous conditions may exist when accessories of similar
connector types are combined. Use only appropriate accessories certified
by an accredited test body. J

WARNING: Never proceed in a temperature monitored procedure if the generator does I
not read body temperature before you begin delivering RF energy.

t
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WARNING: Raise the temperature slowly, particularly with large electrodes. Displayed
temperature lags behind the actual temperature due to the thermal mass of
the electrode.

WARNING: The stimulator should not be used in any situation where the stimulating

electrode could potentially come in contact with heart muscle, since these
low frequency pulses could cause a serious physiological effect.

WARNING: Verify functional safety of the device before each use.

WARNING: For patients with a cardiac pacemaker or other medical devices, contact
the device manufacturer to determine special use requirements during the
radiofrequency procedure.

WARNING: In procedures with RF current flow through parts of the body with a
relatively small cross-sectional area, use bipolar techniques to avoid
unwanted coagulation.

CAUTION: Increase temperature at a slow and steady rate to prevent temperature
overshoots.

Concentrate on maintaining the desired temperature response. If you

cannot get a temperature rise, the voltage and current meters will indicate
if the problem is an open circuit (abnormally low current and high voltage)

3 or short circuit (abnormally high current and low voltage).

NOTICE: Always have spare electrodes and cables on hand in case a problem arises
with the first one during a procedure.

Reusable cables and accessories should be periodically function and safety
tested. Position cables to avoid contact with the patient or other leads.
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Key to Device Markings

i

Type BF protection against electric shock.
Floating or isolated applied part/defibrillator
protected.

EFl Neutral electrode isolated at low and high
leakage currents. I
Warning: Dangerous Voltage I
No user-serviceable parts inside

OFF (for a mains switch).

O N (for a mains switch). I

I
Volume control (knob).

Footswitch input jack.
II

IiC~I~[ Output connection.

4_,,) External (input) connection. !
I[IS, Data input/output (port).

Analog output connection.

Print function (button). I

!
Fuse Warning: Replace as marked. Fire
Hazard. !

Warning: Consult Operator's Manual. II

Equal potential jack terminal.

~~~~~~~~~~~~~~~~~~~~~~

!

II
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:1 /0 Percent relative humidity.
£1 ~~[

Non-condensing humidity.

Temperature in degrees C.

_~I Alternating current (AC).

OFF (for mode).

ON (for mode).

R~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

;;J
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CHAPTER 1:
GETTING STARTED

4-tii

IMPEOANCE STIMULATOR LESION TEMPERATURE

'I"E. o ,I-'tum ;.. TI L~u~Tt~~O 0 u~~L~~ 4 j _

RADIONIS ECJE-L- -Qa=

MODE. AFGOC PLUS RF LESION GENERATOR SYSTEM OU..U ioNTROL OUTF
I
TSWIT

T

Description

The RFG-3C PLUS is a microprocessor-based lesion generator capable of supplying up
to 50_w atts_af radio frequency power while continuously monitoring both the tissue
impedance and the temperature at the tip of the selected electrode. It contains a stimulator
section to facilitate the proper placement of the electrode before lesioning. Additionally,
there are several built-in features, such as an automatic temperature control and audio ~-
tones that indicate impedance and temperature values. Finally, the status display indicites
the mode and gives other important information, such as open circuit, temperature over

2q boiling, etc. All of these functions are described in more detail in subsequent chapters.

Intended Use

The RFG-3C PLUS is intended to create lesions~in-neryous-fissue, and for the coagulation
and decompression of disc material to treat symptomatic patients with annular disruption
of contained herniated discs.
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Ii

i

Unpacking the RFG-3C PLUS

BOX 1 CONTAINS:

* RFG-3C PLUS a
* Operator's Manual and test records.

i
The RFG-3C PLUS is packed surrounded by foam in a double-walled box. Remove the
top foam and lift out the unit by the handle. Place the Operator's Manual and test records /
in a safe place for later reference.

Notice: Save packaging materials for use in the event that the RFG-3C PLUS is
shipped back to Radionics.

U
Cables and additional accessories are packed in Box 2.

I
BOX 2 CONTAINS:

1
* RFG-3C-TB Tool Box
* C 119, C 118-F, or C 120 Power Cord, depending on destination !
* C 104-TM Connecting Cable for TM Electrodes g
* C121 5' Black Reference Cord
* (2) SK-1R Red-Anodized Sterilizable Knobs
* (2) Spare Fuses CON-FU-0042 (1.6A or -0045 (3A))
* RFG-GPS Grounding Pad w/Shrouded Plug (International Sales only) U
* RFG-FS Footswitch (Waterproof)

II*CA~TC TC Active Jack Adapter

Turning on and Testing the RFG-3C PLUS I

1. After unpacking the RFG-3C PLUS from the shipping box, plug the power cord into
the rear of the unit. j

Caution: Make sure that the wall outlet voltage and frequency match those on the J
serial number label on the rear of the unit.

2. Plug the power cord into the proper AC receptacle. Rotate the RFG-3C PLUS's
carrying handle downward by pressing the buttons on both sides of the handle. The
handle will lock into a number of different positions to allow it to be used as an
adjustable tilt stand as well as a carrying handle. Adjust this handle for easy viewing
of the front panel. j

Notice: No electrodes or cables should be connected to the RFG-3C PLUS. ]

J
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3. Connect the footswitch to the rear panel for this test. Press the green POWER switch.
The RFG-3C PLUS performs the following self-tests: RAM test, ROM test, and a
display test. During the display test, verify that all LEDs are lit. If any LED is not
functioning, do not use the device and call Radionics. The Status window should
read "SELECT MODE, CHECK CONNECTIONS." The Temperature and
Impedance LED displays should read "---". The green light above TCI should light.

4. Press the TEST button. The button should illuminate and the status window should
display "TEST MODE." The impedance meter should read 100Q +20%. Both the
analog and digital temperature meters display the temperature of the test resistor
inside the RFG-3C PLUS, approximately room temperature.

Notice: If the temperature is less than 200C the display reads "---".

5. Press the STIM button. It should illuminate. Set the OUTPUT CONTROL knob to
zero. The Stimulator section windows should display 50 Hz rate and 1.00 ms
duration, and the Volt LED will be illuminated, indicating voltage stimulation mode
is selected. The status window should display "TEST MODE, STIM MODE
READY." If the knob is not set at zero, the display reads "TEST MODE , SET
CONTROL TO MIN."

6. Turn the OUTPUT CONTROL knob to MIN. Press and hold down the footswitch.
The ON button should light and the status window should display "TEST MODE,
STIM ENABLED." Release the footswitch to change settings. Depending on the
position of the OUTPUT CONTROL knob and the Stimulator range toggle switch,
the stimulator voltage reads approximately 0-1 volt in the low range and
approximately 0-10 volts in the high range.

7. Press the RATE button to shift between 2 and 50Hz. Hold in the RATE button to
select a rat&b'eStiveen-2'ahiad 200Hz or one shot m6de. Press the DURATION button
repeatedly to change the Duration setting. Select One Shot mode by holding.in the
RATE SELECT button until dashes are displayed in the Frequency window. Press
the footswitch; A single pulse is delivered every time the footswitch is pressed.

8. Press the MODE button. The milliamps (mA) LED will illuminate in the Stimulation
window, indicating Current Stimulation mode is selected. Use the RATE button to
select 5 Hz. Turn the OUTPUT CONTROL to MIN. Press and hold down the
footswitch. The ON button should be illuminated, and the Status window should
display "TEST MODE, STIM ENABLED." Release the footswitch to change
settings.

9. Press the LESION button. The button should illuminate and the Lesion Time
window should display the set time. Voltage, Current and Watts should read zero.
The Status window should display "TEST MODE, LESION MODE READY." If
the OUTPUT CONTROL knob is not already set at MIN, the window will display
"TEST MODE, SET CONTROL TO MIN." The OFF button should be lit. If the
ATC toggle switch is in the ON position, the Automatic Temperature Control
window indicates the temperature set point. If the toggle is OFF, the window is
blank.
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10. Place the LESION TIMER CONTROL switch in the OFF position to perform this
test. Turn the SET TIMER knob to zero. The timer window displays 00 or 01 sec.
With the knob at its maximum setting, the timer display should read between 115
and 120 sec.

11. Move the ATC toggle switch to the ON position and turn the TEMPERATURE knob
to 200C. The ATC window should display between 15 and 25 'C. Turn the knob to
its maximum setting. The display window should read between 930 and 950C. Move
the ATC toggle switch to the OFF position.

12. Turn the OUTPUT CONTROL knob to MIN. Press and hold the footswitch. Turn
the OUTPUT CONTROL knob until the RF Volts display reads 50 volts. The RF
Current display should read approximately 500 milliamps and the RF Watts display
should read 25 watts. If the RF power is left on long enough, the test resistor will
begin to heat up. This can be seen by an increase in the Temperature meter reading.
Release the footswitch.

13. Press the MODE button in the Stimulator section. This will engage the Pulsed
configuration of the Lesion mode. The Rate and Duration displays will illuminate
with the factory default values. Pressing the RATE and DURATION buttons will
cycle through the available RF pulse settings.

14. Push the ELECTRODE SELECT button. The TC2 electrode is selected, and the
green light moves over the TC2 jack. Press the button again. The TM electrode is
selected, and the green light above the TM jack illuminates. If pressed a third time,
the TCI electrode is selected and the green light above the TCI jack again
illuminates.

15. Push the TEMPERATURE TEST button. The Temperature display and the analog
meter should read approximately 40 degrees and then change to 90 degrees after a
few seconds. Repeat for the TC2 and TM electrodes.

The preliminary test of the RFG-3C PLUS is complete.

Contact your local Radionics distributor if you have any questions.

4 Chapter 1: ~~~~~~~~~~~~~~~~~~S & N - ET 20S Spine Generator

-2;, Page 97 of 406FOI - Page 111 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



CHAPTER 2:
IMPEDANCE SECTION

IMPEDANCE

IMPEDANCE (

ALARM

VOLUME STATUS

RADIONICS'
MODEL RFG-3C PLUS RF LESION GENERATOR SYSTEM

POWER DOo.UEjr MODE

Of IwL8I SEo

Test Mode Off

The RFG-3C PLUS continuously measures the impedance between the selected electrode
and the dispersive electrode. The appropriate ohms (() or kilo-ohms (kQ) LED will light.
If the measured impedance exceeds 5,000 ohms, the Impedance window will display
dashes (---), and the Status window will display "CHECK CONNECTIONS." There is
also an audible tone that is proportional to impedance when not in Lesion mode (the tone .
is proportional to the temperature when in Lesion mode). The volume can be adjusted by
turning the VOLUME knob.

Notice: Confirm that the TEST button is not illuminated when attempting to
deliver energy to an electrode. Otherwise, the energy is delivered to the
internal test load, and no energy is delivered to the tissue.

Test Mode On

The test resistance is 100 ohms +20%. Whenever the TEST button is pushed, the status
window displays "TEST MODE," and the Impedance window should display
approximately 100 ohms.
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CHAPTER 3:
STIMULATOR MODE

STIMULATOR

STIMULATION AMPLITUDE

PULSES
PER HERTZ
SECOND

RATE
RAELE 0 MODE

PUSEL MILI
PULSEION SECONDS

DURATION 0-10
DURAECTON? ~ 0-10 1SELECT ~ 0,12RANGE

Test Mode Off

The stimulator is selected by pressing the yellow STIM mode button.

Voltage or Current stimulation mode is selected by pressing the MODE button. The Volts
or Milliamps LED will illuminate, indicating which mode is selected.

The pulse amplitude is displayed in the Stimulation Amplitude window. It is increased by
turning the OUTPUT CONTROL knob clockwise.

The pulse frequency is indicated in the Pulses Per Second window and is changed by
pressing once or holding in the RATE SELECT button. When the Stimulator is.activated,
the Rate light flashes at the selected rate as an indicator that the Stimulator is working.

The pulse duration is indicated in the Pulse Duration window and is changed by pushing
the DURATION SELECT button. Selecting the One Shot mode sends a single pulse to
the output each time the stimulator is activated. One Shot mode is selected by holding in
the RATE SELECT button until dashes are displayed in the Pulses Per Second window.

The Stimulator is activated by pressing and holding down the footswitch while in STIM
mode. The microprocessor prevents the Stimulator from being turned on without first
setting the OUTPUT CONTROL knob to MIN.
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Notice: Note that the readings of the Stimulator pulse frequency and pulse
duration indicate their respective settings only. The status window
displays "STIM OUTPUT ON," the rate light flashes and the Amplitude
display illuminates when a stimulus is sent to the output. g

Notice: In Current Stimulation mode dashes are displayed, indicating the U
impedance is too high to maintain a constant current. This is corrected by
lowering the stimulation current.

U

Test Mode On
I

The functions are identical as described above, except the output is directed to a 100 ohm
internal test resistor instead of the selected electrode jack and the Rate LED does not
illuminate. I

8~~~~~~~~~~~~~~~~~~~~~~~~

I

I

U

-I

I

I

I

I

I

I

I

!

I

I

I

I

8 I
Chapter 3: SI S & N - ET 20S Spine Generator

\q'3ff Page 101 of 406
FOI - Page 115 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



CHAPTER 4:
LESION MODE

STIMULATOR

STIMULATION AMPLITUDE

, ~ ~ ~ ~ ~ *,STIM~~~~~M

O-1

OUTPUT CONTROL OUTPUT SWITCH

Test Mode Off

Select Lesion mode by pressing the LESION mode button until it illuminates.

The Lesion Timer indicates lesion time in seconds or minutes and, if activated, counts up
from zero to the set time, then disables the RF output. The timer can be set betw-e-en 0 arf'd
20 minutes (0 to 120 seconds, then 2.5 to 20 minutes) by tumning the SET TIMER knob in
the Lesion Timer Control section. Time is displayed in seconds when the "See" LED is
illuminated, and in minutes when it is not illuminated. Pushing the timer RESET button
resets the timer to zero.

If the lesioning is aborted prior to the timer disabling the RF output, the elapsed time
freezes on the timer window until the RESET button is pressed or the output is
reactivated.

The lesion timer is enabled by moving the ON-OFF -toggle switch to the ON position, and
is disabled by moving it to the OFF position'.
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U

The timer actually starts timing (if enabled) when the footswitch is pressed. It may also
be enabled or reset at any time after the lesion power is turned on.

A lesion can not be started if Automatic Temperature Control (see page 13) is on and the l
displayed temperature is below 20°C. Also, a lesion cannot be started if the impedance
display exceeds 5,000. If the impedance exceeds 5,000(2, lesioning will cease. I

Turn on RF power by pressing the footswitch. The Rate LED will illuminate. The power U
is increased or decreased by turning the OUTPUT CONTROL knob. The micro-
processor prevents turning on the RF when the OUTPUT CONTROL knob is set above I
MIN. The RMS RF output current, volts and power are displayed in their respective
windows.

Select Pulsed mode by pressing the MODE button in the Stimulator section. NOTE:
Voltage and currents displayed in this mode are peak values.

The Rate of RF pulses is selected by pressing the RATE button. The Duration of each I
pulse is selected by pressing the DURATION button.

Test Mode On

The functions are identical to those described above, except the output is directed to a
100(2 internal test resistor instead of the output jacks and the Rate LED does not
illuminate.

10 Ch S &Nr,- ET 20S Spine Generator
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Resistance vs. Power

80o.

Output Control
*

13.-- Half

........ ........ Full

40-

· 20- D"..G....
O

0

.05 .1 2 A .5 .6 .7 . .9 1.0 1.1 1.2 1.3 1.4 151.6 17 1.8 1

Resistance in K Ohms

Power vs. Load Resistance
80-

70 - Resistances

----f 500
60- /6 -

...-...-. ........ 00o1

'50 -
' .... o ....-- 50011

40-

30 -.
U- --- -- 2000•1

20 -2

10 -

0-I I I ---
1 2 3 4 5 6 7 8 9 10

Output Control Knob Setting

IMPORTANT NOTE: Output power varies with mains voltage,:420%. These readings
were taken on a 240V/50Hz unit at 24OVac-"' The output power displayed
in the above graphs is the displayed, not the measured, value. The
displayed value must be within ±15% of actual output power. Values
displayed in the above graphs are RMS values.
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CHAPTER 5:
TEMPERATURE MONITORING

TEMPERATURE

'At

TIP TEMPERATURE IN C' I

(0
TEMPE:RATURIE TEST

~AUTOMATIC TEMPERATURE CONTROL

DESIRED t~& yt
TIP TEMP iOM~ONAL

IN 'C

MIN MAX OF

Test Mode Oft

Temperature

Temperature is displayed in the tip temperature window and indicates the tip temperature
(0C) of the selected electrode. Pressing the TEMPERATURE TEST button performs a
400 and 900 test of the circuitry chosen by the ELECTRODE SELECT button. The
measuted outputis displayed in the temperature window and on the analog meter so that
a functional test and a calibration check can be performed at any time. It is considered
acceptable if the temperature displayed is within +2 0C of actual value, i.e. 38-42' for 400
test and 88-92o for 900 test.

ATC -- Automatic Temperature Control

The ATC prevents. the tip temperature of the selected electrode fromn exceeding the preset
A ~~~~temperature displayed in the automatic-temperature control window.- If thjis temperature

is exceeded, the amplitude of the RF power is modified. This is done by a feedback
4N mechanism that regulates the temperature at the preset value. The Automatic

Temperature Control can be set between 20o-950 with the Set Temperature knob. Note
that the ATC circuit is activated only if the ATC toggle switch is in the ON position. If it

~Jiq is in the OFF position, the set temperature window is blank, and the operator must
manually adjust the OUTPUT CONTROL knob in order to maintain a desired
temperature.
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To use the ATC, set the Automatic Temperature Control at the desired lesion
temperature, turn the RF POWER CONTROL knob to MAX and press the foot switch.
The microprocessor now ramps up and regulates the RF power to maintain this
temperature.

Notice: When using this mode, the temperature can vary +2°C from the set i
temperature. The microprocessor is setting the correct amplitude and is
reacting to the thermal time constants of the tissue.: Il

I!

Test Mode On

When the TEST button is illuminated, the temperature displayed is the temperature of the
internal thermocouples (TC I or TC2) or thermistor (TM) depending on which electrode
type is selected. This allows testing of the RF generator, temperature circuitry, and ATC
if desired. All other functions are as described in Test Mode Off.

I

U

I

1

I

I

U

I

I

1

I

I

I

I

I

I

I
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CHAPTER 6:
OUTPUT CONNECTIONS

3'

© T I-- TH~~ERMCULEC-T
REFERENCE FF F THERMOCOUPLE THERMISTOR

-- Patient Connections

-4 Type BF defibrillator protected.

Neutral Electrode isolated at low and high frequencies.

Patient connections are made via the two output jacks marked "Reference." Either one
may be used to accept the dispersive

electrode plug. Electrode jacks are selected by repeatedly pushing the ELECTRODE
SELECT button until the desired LED lights.

External Connection

Three things happen when the EXTERNAL CONNECTION button is
pushed:

1. The button illuminates.
2. The Status window displays "External Connection."
3. The External Connection jack is connected to the selected electrode.

Chapter 6: Output Connections
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Use the EXTERNAL CONNECTION button to connect an external device to the tip of B
the electrode without removing the electrode or the cable from the patient or the device.

WARNING: Any device connected to the External Connection jack must be of at least 5
type BF Protection Against Electric Shock and meet the requirements set
forth in IEC 60 1 -1 - 1.

I

IFootswitch

ThelRFG-3C PLUS is supplied with a footswitch of the momentary type. The
footswitch must be plugged into the jack marked FOOTSWITCH on the rear of
the unit. The RF output may be activated only by pressing and holding the
footswitch. RF output is deactivated when the footswitch is released.

U

I
Analog Outputs (DC Volts)

Analog output BNC connectors for Impedance, Temperature, RF Watts, RF
Current, and RF Volts are located on the rear of the RFG-3C PLUS. The outputs

'-- - are adjusted to 1 volt DC for full scale reading, which is a standard input for 1
most chart recorders.

Notice: Always record the wattage readings that correspond to a given temperature
for a given technique. This gives extra guidance and helps Radionics
diagnose problems.

It is recommended that analog recordings be made for as many parameters
as possible to provide data when questions arise. At minimum, Impedance,
Temperature (if being used), and Watts should be recorded.

BF RF RFF
IMPED TEMP WATTS CIR VOLTS

0 0~~~~~~~

0 0Q O-FS 2O1O 0-10 0-lAMP 0I- V
FOOTS WITCH 4=4SEIL 0I

~~~~~~~~o{--o ojj7 o o.
0 00 >_1 ~~~PORT r7Nv Il

0©o L~LJLO o I0 '1 ~ v o
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Serial Port

E~I A serial output is provided on the back of the unit. This output conforns to the
RS232C serial output configurations.

The connector is configured as shown below.

3 RXD
'3(D (D (D 4 DTR

5SG
All other pins N/C

The Serial Port outputs watts, temperature, and power information that can be used
by an intelligent peripheral device.

Cable Laptop Computer
RS-232 Port 9-Pin Male/ Port

Used As 9-Pin Female 9-Pin Female 9-Pin Male
1-------- I I CD

Out TX1 2 2---- -....2 2 RXD
In RXI 3 3 -..----- 3 3 TXD
In DTR 4 4- ------- 4 4 DTR

ADGND 5 5 -------- 5 5 SG
6 -.----- 6 6 DSR
7--....-.-.- 7 7 RQS
8 .... 8 ---- 8 8 CTS
9 -..---- 9 9 RI

Shell ---- Shell Shell GND

The RFG-3C PLUS Port is configured for 9600 baud, no parity, 8 data bits, one
stop-bit.

WARNING: When connecting any non-medical peripheral equipment to this device, it
Z must be ensured that the equipment combination meets the requirements

: fMEG 601_21_1.

Chapter 6: Output Connections s & N - ET 20S Spine Generator
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APPENDIX A:
STERILIZATION,
CARE, AND SERVICE

Sterilization

Caution: It is recommended that all cables and electrodes be gas sterilized(ETO).
The cables and electrodes may be standard (gravity) autoclaved (121°C).

The sterilizable knob may be flash autoclaved (132°C)

No other parts may be autoclaved.

Care

The RFG-3C PLUS may be cleaned by wiping with a soft cloth dampened with a mild
detergent. Do not allow liquid to get into the generator.

The cables, electrodes and cases may be wiped with mild cleaning solutions, taking care
to keep moisture out of the connectors. Store in a clean, dry and non-corrosive
atmosphere. The Lesion Generator is designed to withstand all normally encountered
environmental conditions. Do not drop or bang the Lesion Generator.

Service

Caution: The RFG-3C PLUS is not user serviceable, and the generator should be
returned to Radionics if any problems arise.

To ensure accuracy of unit output and displays, return the unit to Radionics for yearly
calibration.

In case of failure or malfunction of the device, discontinue use and report the failure or
malfunction to Radionics.

For any electrical malfunction, accident, misuse, alteration, or other damage, return unit
immediately to Radionics with a problem description.

Contact Radionics Customer Service for further assistance if needed.
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Fuse Replacement

4~~~~~~~~~~~~~
A~~~~~~~~~~~~~~~~~~~~

WARNING: Risk of fire. Fuses must be replaced as marked.
!

The RFG-3C PLUS has two fuses, one for line and one for neutral conductors. Replace
with:

· 3.OA 250V for lOOV-120V line operation !
U

* T1.6A L 250V for 220-240V line operation

("T" indicates slow blow or time lag fuse.)
/
I

U

I

!

I

I

U

I

!

I

I

I

I
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APPENDIX B:
TROUBLESHOOTING

Troubleshooting

PROBLEM POSSIBLE CAUSE

Unit will not turn on · Bad AC outlet
* Defective power cord
- Blown fuses

,R No output · Unit in TEST MODE
* No ground connection
* Problem with electrode
* Break in electrode cable
· Wrong electrode selected

A-~ No impedance readings * No ground connection
* Open circuit in cabling

RF output will not turn on * Time set to zero
* Output control set to a value other

than zero
· Footswitch defective

Power shuts down prematurely · Set time on the time is too low

No response when a button is * Button is stuck in the depressed
pressed position

Appendix B: Troubleshooting S & N - ET 20S Spine Generator
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!

No temperature reading * Not using temperature monitoring
electrode
Bad cabling or electrode (can be
verified if RFG-3C PLUS passes
Temperature Test, see pg. 16)

Ii

Stimulator voltage too low * Range switch in low position

Stimulator will not turn on * Output control set to a value other
than zero U

I

I

U
WARNING, A COMMON PROBLEM THAT OCCURS DURING TRIGEMINAL

NEURALGIA (TIC)> PROCEDURES IS THE PATIENT MAY I
EXPERIENCE A STIMULUS EVEN WHEN THE GENERATOR IS
UNPLUGGED FROM THE POWER:SOURCE. !

This occurs because the patient acts as an electrolyte, and when two plates
of dissimilar metals (electrode and ground p ad) are attached, a battery is
formed. If a discharge path is cornected across this voltage, the charge
carriers present will flow through it, discharging the potential This is the
case when a lesion generator is connected across a patient via an electrode
and ground plate. This discharge action may stimulate the patient if near U
the trigeminal nerve.

I
Use an electrode and ground plate composed of the same metals to remedy
this. No significant charge develops across them when connected to the
patient, and no current flows when connected to the generator.

Radionics will supply (international only), by request, a stainless steel
ground pad [RFG-GP] for use with Radionics electrodes.

If unable to resolve the problem, contact Radionics Technical Support.

!

!

!

J
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APPENDIX C:
BNC CHART RECORDER
CALIBRATION

BNC Chart Recorder Calibration

HRF RF RF
IMPED TEMP WATTS CURR VOLTS

00

ii I-lVDC 0-1VDC D-1VDC 0-1VDC O-1VDC
0-FS 200-1000C 0-100W 0-1AMP 0-100V11

The following equipment is needed for this calibration:

* one 5kI V/4 watt 5% resistor

'?l * one CI 02-B black reference cord

-'] * one lesioning electrode and cable

Procedure

1 IMPEDANCE

1. Connect the chart recorder to the IMPED BNC connector on the back of the RFG-
3C PLUS.

2. Connect the electrode and reference cords to their respective front panel jacks.

3. Connect the ends of the cords together.

Caution: DO NOT TURN THE RF ON WHILE THE CORDS ARE
SHORTED.

4. Turn the RFG-3C PLUS and the chart recorder on.

Appendix C: BNC Chart Recorder Calibration s & N - ET 203 Spine Generator
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5. Adjust the chart recorder zero control until the pen reads zero.

6. Connect the electrode and reference leads from the unit to the SkQ2 resistor.

7. Adjust the chart recorder gain control for full scale reading.

8. Remove both of the cords.

TEMPERA TIuRE

1 . Connect the chart recorder to the TEMP BNC connector on the back of the RFG-
3C PLUS.I

2. Press the TEMPERATURE TEST button on the front panel.

3 . When the temperature display reads 400 C, adjust the chart recorder zero to the
position that you want to be the 400 line.u

4. When the temperature display reads 900C, adjust the chart recorder gain to the
position that you want to be the 900 line.

WA iTS

1. Connect the chart recorder to the WATTS BNC connector on the back of the
RFG-3C PLUS.I

2. Adjust the chart recorder zero control until the pen reads zero.I

3. Press the TEST button on the front panel of the unit to put the unit into test mode.

4. Press the LESION button to put the unit into Lesion mode.

5. Switch the Timer ON/OFF switch to the OFF position.I

6. Turn the OUTPUT CONTROL knob to zero and press the ON button.

7. Turn the OUTPUT CONTROL knob up slowly until the WATTS display reads
40.

8. Adjust the chart recorder gain control until the pen is where you want 40 wafts toI
be (near full scale).

9. Turn the OUTPUT CONTROL knob to zero.

24 Appendix C: BNC Chart Recordei S r25SieGnerator I
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CURRENT

1. Connect the chart recorder to the CURRENT BNC connector on the back of the
RFG-3C PLUS.

2. Turn the chart recorder zero adjust until the pen reads zero.

3. Turn the OUTPUT CONTROL knob up until the Current display reads 500
milliamps.

4. Adjust the chart recorder gain control until the pen reads half scale.

J41

VOLTS

1. Connect the chart recorder to the VOLTS BNC connector on the back of the
RFG-3C PLUS.

2. Adjust the chart recorder zero control until the pen reads zero.

3. Adjust the OUTPUT CONTROL knob until the Volts display reads 50V.

4. Adjust the chart recorder gain control until the pen reads half scale.

ii
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APPENDIX 0:
SPECIFICATIONS,

lull ~RFG-3C PLUS BLOCK
DIAGRAM

Specifications for the RFG-3C PLUS Lesion Generator

ELECTRICAL SUPPLY

Voltage Specifications: Volts (customer specified) Volts input range

IJOOVac 90-110

Ill7Vac 105-125

22OVac 200-240

24OVac 220-260

Maximum input voltage: 26OVac

Maximum voltage on any output connector: 26OVac:

Maximum input power: 416VA

Supply current: 3.0 Amp -alternating current~sinusoidal wave (I117V units)

1.6 Amp -alternating current sinusoidal wave (220V units)

Fusing: 3.0 Amp (T) time-lag (1 17V units) Domestic

1.6 Amp (T) time-lag (2201240V units) Foreign

Frequency: 50/60 Hz

ENVIRONMENT OPERA TING RANGE

Temperature: 1 50C-400C

Humidity: 20%-80% non-condensing relative humidity

Atmospheric Pressure: 500 hPa - 1060 hPa
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TRANSPORT AND STORAGE ENVIRONMENT
I

Temperature: 5OC-50°C

Humidity: 20%-80% non-condensing relative humidity

Atmospheric Pressure: 500 hPa - 1060 hPa

IMPEDANCE MONITOR

Range: 0-5000 ohms digital

Resolution: I ohm

Accuracy: 10% of full scale

I
STIMULATOR OUTPUT

Rate: ONE SHOT, 2,5, 10, 20, 50, 75, 100, 150, 180, 200 Hz

Duration: .1, .2, .5, 1.0 ms

Amplitude selectable:

Voltage stim mode: 0-1 volt
0-10 volts

Constant Current stim mode: 0-1 mA.
0-10 mA
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RF LESION GENERATOR OUTPUT

Timing: Selectable: 0-20 minutes

Accuracy: 0-120 seconds: +.25 seconds

2.0 minutes - 20 minutes: + .1 minutes

Resolution: 0-120 seconds: 1 second increments

2.0 minutes - 20 minutes: .5 minute increments

Volts: 0-100 V

Accuracy: 10% of full scale

Resolution: +1 volt

Current: 0-999 mA

Accuracy: 10% of full scale

Resolution: I mA

Watts: 0-50 watts Max. (40 watts min. into 100I2 load)

Accuracy: 10% of full scale

Resolution: .1 watt

I Frequency: 500k Hz+ 10%

LESION GENERATOR PULSEDaMODE

1 Yate: 1, 2, 3, 4, 5, 6, 7, 8 Hz

Accuracy: +10%

Duration: 10, 20, 30 mS

3 .']1 Accuracy: +10%

TEMPERATURE MONITOR

TC1, TC2 and TM drift less than +20 from ambient temperature

Appendix D: Specifications, RFG-3C PLUS Block Diagram S & N - EI 20S Spine Generator
Page 122 of 406

· ~~~~~~~~~~~~~~~~~1 ZFOI - Page 136 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



A UTomA Tic TEMPERA TURE CONTROL.

Range: TC1I, TC2, and TM 20-950C

Resolution: +1 0 C

OUTPUTJACKS (BNCS ON BACK PA NEL)

RF Volts 0-100 RF volts 0-1 Vdc +/-20% FS

RF Current 0-1I000 RE mA 0-1 Vdc +/-20% FS

RE Wafts 0-50 RE watts 0-.5 Vdc +1-20% FS

Impedance 0-5000 ohms 0- I Vdc +/-20% FS

Temperature 20- 1000 C 0-1 Vdc ±1-20% FS

Notice: Th above voltages are nominal since exact calibratioIn isachieved by
adjusting the offset and gain controls on ~the rc~ording device to whichi this

is connected~~~~~~~~~~~~~~~~~~
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Block Diagram of the RFG-3C PLUS
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APPENDIX E:
ACCESSORIES

Radionics Part No. Description

EA C104-TM Thermistor Style Electrode Gable

Clii -TC; Thermocouple Style Electrode Cable (low power)

-~~~~ ~C1 12-TC Thermocouple Style Electrode Cable

RFG-FS Footswitch (waterproof)

DGP-PM Grounding Pad (disposable)

RFG-GPS RFG Ground Plate

01 18-F Foreign Power Cord (foreign style, 230 volts)

1 ~~~~SRK-1 4 Thermistor Style Electrode

TEW Thermocouple Style Electrode

RFG-3C-FD 1.6 Amp Fuses (220/240V units)

RFG-3C-F 3.0 Amp Fuses (100/120V units)

DGP Grounding Pad (disposable)

S & N - FT 205 Spine Generator
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Exhibit D

Comparative Table

S & N - ET 20S Spine Generator
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Comparative Table

The proposed Smith & Nephew ElectroThermal® 20S Spine generator versus Smith & Nephew ORA-

50 S and Radionic's RFG-3C Plus Lesion Generator.

Proposed Smith & Nephew Smith & Nephew Radionic's RFG-3C

Characteristic ElectroThermal® 20S Spine ORA-50 S, Plus Lesion

generator K993854 Generator, K982489

Indications for Use The Smith & Nephew The Ora-50 S The Radionics, Inc. RFG-3C

ElectroThermal® 20s Spine AutoTemp PLUS Radiofrequency
System is intended to create ElectroThennal Lesion Generator is intended

Generator and to create lesions in nervous
lessions in nervous tissue, and to Acesrsaetiue
coagulate and decompress disc intended tbe usedintended to be used
material when used in for general surgical
combination with Smith & purposes in
Nephew thermal/coagulating coagulation of soft:
probes. The generator and tissues, in
accessories are intended for use combination with
by qualified medical personnel ORATEO
trained in the use of thernial/coagulatrng
electrosurgical equipment. probes. The ORA-S

AutoTemp
ElectroThermal
Generator and
Accessories are
intended for use by
qualified medical
personnel trained in
the use of
electrosurgical
equipment.

Power 1 channel, 0-20 watts I channel, 0-50 watts 1 channel, 0-50 watts

Power Delivery Accuracy +/- 10% +/- 10% +/- 10%

Power Mode Monopolar/Bipolar Monopolar/Bipolar Monopolar

Frequency RF 460 kHz RF 460 kHz RF 480 kltz

Wave Form Sine wave Sine wave Sine wave

Working Temperature 40-950 C 50-95o C 20-950 C
Range
Temperature Accuracy +/-20 C +/-2 0 C +- 2 C

Impedence Monitoring 0-998 ohm 40-998 ohm 0-5000 ohms

Impedence Accuracy +/- 10% +/- 10% +/- 20%

Lesion Time 0-120 see N/A 0 -120 sec

Power Supply 100-120/ 200-240V, 50-60 Hz 100-120/200-240V, 100-120/220-240V, 50-60
50-60 Hz, Hz

Controls-Front
RF Output Control RF Power On /Off/Pause RF On/Off RF On

AC Power On On Rear Panel On Rear Panel On/Off Switch

Pulsed RF Frequency Frequency Mode Select N/A

Select Mode (on startup) Start Mode Select N/A
Stimulation Pulse Width Width N/A Width

S & N - ET 20S Spine Generator
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Select Set Temperature Set Temp Up/Down Set Temperature Temperature rnm/max
Up/Down

Select Temperature Set Profile Set Profile N/A

Profile
Select OutpuN/A Set Power U/Down RF Power Knob

Select Procedure Time Set Time N/A Set Timer

Clear Warnin Messag e Okay N/A N/A

Reset Procedure Timer Reset N/A N/A

Select Stimulation Slim Output Knob N/A Stim Output Knob

Voltage
Indicate Fault Fault LED Fault LED N/A

Indicate RF On RF On LED RF On LED RF On LED

Indicate Stimulation Stimulate Output LED N/A Stimulate Output LED

Output On
Controls -Back On/Off Switch On/Off Switch On Front Panel

Displays
User Set Temperature Set Temp Set Temp Automatic Temp Control

Measured Temperature Actual Temp Actual Temp Tip Temperature

User Select Time Set Timer N/A Lesion Timer

Measured Impedance Impedance Impedance Impedance

Elapsed Time Elapsed Time Timer Elapsed Time

Standby Mode Active S&N Logo Screen LED's Blanked N/A
Procedure Paused Paused N/A N/A

Pulsed RF Output Volts RF Volts N/A RF Volts

User Set Profile Set Profile Set Profile N/A

User Set Stimulation Volts N/A Volts
Volts
User Set Pulsed RF Frequency N/A Frequency

Frequency

Connections- Front On Rear Panel Footswitch On Rear Panel
8-Pin universal Probe connector 4-Pin universal Probe Radionics Probe Connector

connector
Neutral electrode Neutral electrode Neutral electrode

Connections- Back Footswitch On Front Panel Footswitch
Power cord Power cord Power cord

Serial Port Serial Port Serial Port

Protection Class 1, Defibrillator Proof-Type BF Class 1, Defibrillator Class 1, Defibrillator Proof-
applied part, IXPO, continuous Proof-Type BF applied Type BF applied part, IXPO,
operation part, 1XPO, continuous operation

continuous operation

I Lis S & N - ET 20S Spine Generator
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Exhibit E

Software Information

J I...i G S & N - ET 20S Spine Generator
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(b)(4) Specifications (Whole Page Redactions 145-373)
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Exhibit F

Generator Performance Testing

S & N - ET 205 Spine Generator
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(b)(4) Test Data (Whole Page Redactions 375-420)
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration

Memorandum

From: Reviewer(s)-Name(s) rIizcabe V 1

Subject: 510(k) Number (03
To: The Record - It is my recommendation that the subject 510(k) Notification:

Bl Refused to accept. 
91 Cr9 872 ,qqf3(D

[]Requires additional information (other than refuse to accept). J71 j CE 's

jak4s substantially equivalent to marketed devices.

"NOT substantially equivalent to marketed devices.

E Other (e.g., exempt by regulation, not a device, duplicate, etc.)

Is this device subject to Section 522 Postmarket Surveillance? BYES NO

Is this device subject to the Tracking Regulation? DYES ' N1 NO

Was clinical data necessary to support the review of this 5 10(k)? BYES NO

Is this a prescription device? 
M~YES 0 NO

Was this 510(k) reviewed by a Third Party? BYES NO

Special 510(k)? 
BYES [A NO

Abbreviated 510(k)? Please fill out form on H Drive 5lOklboilers BYES tR NO

Truthful and Accurate Statement El Requested'~ Enclosed

1,A 510(k) summary OR BA 510(k) statement

E] The required certification and summary for class III devices

The indication for use form

Combination Product Category (Please see algorithm on H drive 510k/Boilers) A/'

Animal Tissue Source El YES ENO Material of Biological Origin B] YES

The submitter requests under 21 CFR 807.95 (doesn't apply for SEs):

0 No Confidentiality El Confidentiality for 90 days El Continued Confidentiality exceeding 90 d

Predicate Product Code with class: Additional Product Code(s) with panel (optional):

FnlReview:_______________

Rcviscd:4fl 103 /~, (Division Director) 
(Date
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"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K033981

Reviewer: Elizabeth L Frank

Division/Branch: DGRND/GSDB

Device Name: Smith & Nephew ElectroThermal® 20S Spine Generator

Product To Which Compared (510(K) Number If Known): K993854, K982489

YES NO

1. Is Product A Device X If NO = Stop

2. Is Device Subject To 510(k)? X If NO = Stop

3. Same Indication Statement? X If YES = Go To 5

4. Do Differences Alter The Effect Or Raise New Issues of If YES = Stop NE
Safety Or Effectiveness?

5. Same Technological Characteristics? X If YES = Go To 7

6. Could The New Characteristics Affect Safety Or If YES = Go To 8
Effectiveness?

7. Descriptive Characteristics Precise Enough? X If NO - Go To 10
If YES = Stop SE

8. New Types Of Safety Or Effectiveness Questions? If IES = Stop NE

9. Accepted Scientific Methods Exist? If NO = Stop NE

10. Performance Data Available? X If NO - Request Data

11. Data Demonstrate Equivalence? X Final Decision: 3 ~

Note: In addition to completing the form on the LAN, "yes" responses to questions 4, 6, 8, and 11, and every "no"
response requires an explanation.

K033981
G

FOI - Page 422 of 430

Records processed under FOIA Request 2014-9922; Released by CDRH on 12/29/2014

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



1. Intended Use:
The Smith & Nephew ElectroThermal® 20S Spine System is intended to create lesions in nervous tissue, and to
coagulate and decompress disc material when used in combination with Smith & Nephew thermal/coagulating
probes. The generator and accessories are intended for use by qualified medical personnel trained in the use of
electrosurgical equipment.

2. Device Description:
The Smith & Nephew ElectroThermal® 20S Spine (ET20S) generator is a 20 Watt electrothermal generator that
provides temperature and impedance monitoring of energy to maintain effective tissue heating during temperature
controlled applications. The generator is designed to work with the Smith & Nephew SpineCATH® Intradiscal
Catheter and the Smith & Nephew Decompression Catheter. In addition, the Smith & Nephew RF Denervation
Probe and Smith & Nephew RF cannula are currently under review in submission K034012 for use with this
generator.

The Smith & Nephew ElectroThermal® 20S Spine generator is a software and hardware modification of the Smith &
Nephew ORA-50 S Auto-Temp ElectroThermal Spine Generator (K993854). The software is a moderate level of
concern. An LCD Display has been added to the front panel interface, an automatic probe recognition feature has been
added that allows the generator to automatically switch to the appropriate mode and default settings for that device. An
AutoTemp Mode has been provided to maintain the temperature of the Decompression Catheter tip according to the
selected time/temperature profile. For the Denervation probe Stimulate mode, RF Pulsed mode and RF Lesion mode
have been added. The extension cable provided with the Smith & Nephew's ElectroThermal® 20S Spine generator and
the probe connector receptacle located on the front panel have been modified from a four pin connector to an eight pin
connector. A Stim Output Knob has been added for sfimulation output voltage control. The device is non-sterile and
does not have direct patient contact.

EXPLANATIONS TO "YES" AND "NO" ANSWERS TO QUESTIONS ON PAGE I AS NEEDED

1. Explain why not a device:

2. Explain why not subject to 510(k):

3. How does the new indication differ from the predicate device's indication:

4. Explain why there is or is not a new effect or safety or effectiveness issue:

5. Describe the new technological characteristics:

6. Explain how new characteristics could or could not affect safety or effectiveness:

7. Explain how descriptive characteristics are not precise enough:
Descriptive characteristics are not precise enough because the software and hardware changes affect the
delivery of energy. The addition of nervous tissue indications increases the risks associated with the use of
the device. It is necessary to demonstrate that the software and hardware operate as indicated.

8. Explain new types of safety or effectiveness questions raised or why the questions are not new:

9. Explain why existing scientific methods can not be used:

10. Explain what performance data is needed:

11. Explain how the performance data demonstrates that the device is or is not substantially equivalent:
The performance data demonstrates the device is substantially equivalent to both the Smith & Nephew ORA-
50S and Radionic's RFG-3C generators. The waveforms of the Radionic's device and the subject device are
similar. Additionally, the temperature accuracy of the new device and the temperature delivery to tissue were
compared to the ORA-50S device and then to the RFG-3C generator. There performance tests demonstrate
that the subject device performs equivalently to the predicate devices.

K033981
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510(k) "SUBSTANTIAL EQUIVALENCE"
DECISION-MAKING PROCESS

Nel I)"C i' 5nlparcd Ill
\frktd I )cx ice *

3 4~(
I) ee rijlit i kc Informationit i I [)ies N ew~ I c, ice ave Samre NO () IX, the Dif)ferences Alter tile Jiltended Not Stbstantiallv

about New or Marketed [odicatiot Statement'-- - I herapeutic/Diagnostic/Ctc. Elect YES Equivalent Determination

Dev ice Requested as Needed (in Deciding. May Consider Impact on

4YES Safety and Effectiveness)?'*

New Device la ane Intended NO
Use and Maybe"Su stantially Equivalent"

New IDevice I Is #
New Intended Use

Does Nc I)evice aave Same
TI chological (ha acteristics. NO Could the New

I I)csiei. Mater aIs etc.? ' Characteristics Do the Nc, C haracteristics
Aftfct Salely or P Raise Nc, Types ofSalety YES IIO

Elffecti eness? or Effectiveness Quesfions?

Are the D scriptive NO
'' aractert recise Enough 4 NO

to Ensure Eqhivalence?

NO
-Arc Pert rmane Data Do Accepted Scientific

Available to sses Equivalcoce? YES Methods Exist for
Assessing Eiffcts of NO

the New Characteristics?

'[S

CD I YES

Performance Are Performance Data Available NO

Data Required To Assess Effects of New
Characteristics? *.*i ES

(D

0 Pertrinoll Performance Data Demonstrate

Lquivalene_ _ Equivalence? E

YES YES Y , NO

CO

Substantially Equiva To

5 S t)( k) Submnissions compa re new devices to marketed devices. FDA requests additional intormation if the relationshitp between

marketed and predicate" (lre-Amrtencrdments or reclassified post-Amendmients) devices is unclear

·* lhis decision is tiorntally based on descriptive infornmation alone, but limnted testing informatiDn is sometuiles required.

* * * Data maybe in the 5t10(k), other 510(k)s, the Center's classiflication files, or thie literature.
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