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DEPARTMENT OF HEALTH & HUMAN SERVICES
 Public Health Service


Food and Drug Administration


Re: K925111 1390 Piccard Drive

50
lVille, MD 20&
House Infrared eo


Electronystagmograph System


Regulatory Class: II

Dated: January 17, 1994

Received: January 18, 1994


Mr. Ronald A. Waldorf

Chairman

Eye Dynamics, Inc.

2291 205th St., Suite 203


Torrance, California 90501


Dear Mr. Waldorf:


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

device referenced above and we have determined the device is substantially

equivalent to devices marketed in interstate commerce prior to May 28, 1976,

the enactment date of the Medical Device Amendments. You may, therefore,

market the device, subject to the general controls provisions of the Federal


Food, Drug, and Cosmetic Act (act). The general controls provisions of the

Act include requirements for annual registration, listing of devices, good


manufacturing practices, and labeling, and prohibitions against misbranding

and adulteration.


If your device is classified (see above) into either class II (Special

Controls) or class III (Premarket Approval) 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 895. In

addition, the Food and Drug Administration (FDA) may publish further

announcements concerning your device in the Federal Register. Please note:

this response to your premarket notification submission does not affect any

obligation you might have under the Radiation Control for Health and Safety

Act of .1968, or other Federal laws or regulations.


This letter immediately will allow you to begin marketing your device as

described. An FDA finding of substantial equivalence of your device to a


legally marketed predicate device results in a classification for your device

and permits your device to proceed to the market, but it does not mean that

FDA aRRroves your device. Therefore, you may not promote or in any way

represent your device or its labeling as being aRRrove by FDA. If you desire

specific advice on the labeling for your device, please contact the Division

of Compliance Operations, Promotion and Advertising Policy Staff (HFZ-326) at

(301) 594-4639. Other general information on your responsibilities under the

Act, may be obtained from the Division of * Small Manufacturers Assistance at

their toll free number (800) 638-2041 or at (301) 443-6597.


Sincerely yours,


Thomas J. Cal /ahan, Ph.D.


Acting Director

Division of Cardiovascular, Respiratory,

and Neurological Devices


Office of Device Evaluation

Center for Devices and

Radiological Health


........ . .
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DEPARTMENT OF HEALTH & HUMAN SERVICES
 Public Health Service


Memorandum

Date


NAME (S)
,,)rn REVIEWER(S)


Subject 510(k) NOTIFICATION


(91


To THE RECORD


It is my recommendation that the subject 510(k) Notification:


(A) Is substantially equivalent to marketed devices.


(B) Requires premarket approval. NOT substantially

equivalent to marketed devices.


(C) Requires more data.


(D) Other (e.g., exempt by regulation, not a device,

duplicate, etc.)


Additional Comments: /are zr

71rV - I 

- -?ý2 J

Is this device 

subject"ýýýýýýýT--- 

No Uý


This 510(k) contains: (check appropriate box(es))


A 510(k) summary of safety and effectiveness, or


ý/A 510(k) statement that safety and effectiveness information

will be made available


El The required certification and summary for class III devices


The submitter requests under

21 CFR 807.95:*


No Confidentiality


Conf identiality for 90 days


Continued ConfidentAality


REVIEW:


Predicate Product Code w/panel

and class:


634- (!ýý kVAJ I--


Additional Pr3duct Code(s)

w/Panel (optional)'


7Zff-LL-ý


2

FINAL REVIEW.:


(DIVISION DIPJUCTOR)


*DOES NOT APPLY TO ANY "SE" DECISIONS


L


1,2 ý?-


W 2 2 1994

(DATE)


Revised 11/18/91
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Page - 1 ý*


-SUBSTANTIAL EQUIVALENCE- 
(Sk) DECISION MAKING DOCUMENTATION


REVIEWER: DIVISIO14/BRANCH:,
6&MA- LgL_5 IV AIC


TRADE NAME: 
Qf-CrA0WY5r*'QA40*0W#_ 

COMMON NAME: r"k

6)f $rc-m r


PRODUCT TO WHICH COMPARED: Abe_oai`--A1,Y5rxf_ fbis ýye

(510(k) MMER IF KNOWN)


YES


1. IS PRODUCT A DEVICE? IF NO STOP


2. DEVICE SUBJECT TO 510(k)? IF NO STOP


3. SAME INDICATION STATEMENT? IF YES GO TO 5


DO DIFFERENCES ALTER THE EFFECT


OR RAISE NEW-ISSUES OFSAFETY.OR


EFFECTIVENESS?
 IF. YES STO.P


5.
 SAME TECHNOLOCICAL CHARACTERISTICS?
 IF XES GO.TO 7


COVLD THE NEW. CHARACTERISTICS AFFECT
 7

SAFETY OR EFFECTIVENES:ý?
 -IF YES GO TO 'S


7.
 DESCRIPTIVE CHARACTERISTICS PRECISE
 IF NO GO TO 10A

ENOUGH?
 IF YES STOP -/SE\r

NEW TYPES OF SAFETY OR EFFECTIVENESS


QUESTIONS? IF YES STOP

1


9. ACCEPTED SCIENTIFIC METHODS EXIST? IF NO STOPA


10. PERFORMANCE DATA AVAILABLE? IF NO REQUEST DAT,


DATA DEMONSTRATE EQUIVALENCE?.


0- NOTE:. IN ADDITION TO COMPLETING PAGE TWO, 
"YES" RESPONSES TO QUESTIONS 4. 6, 8, AN[


11, AND EVERY 
-NO- RESPONSE REQUIRES AN EKPLANATION ON PAGE THREE AND/OR FOUF
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510(k) Revie


Company: 51t- 4 '-Cae'


Device Proprietary Name: ML,ýTý1111D&o .61,$reW
J.

1. is this device life-supporting or life-sustaining? Ald


2. Is this an implanted device (short-term or long-term)? #0


3. If device incorporates a microprocessor, does the firm certify that testing has shown

that shows all system requirements are fulfilled and that software changes w . uire

retesting before release? Estimated level of concern is: (Major, Moderat , Minor).
ýi;n


.5Y5f*A4


5. Submission provides: comparative specifications? I&A


bench test or in vitro data? - VM animal test data? AJO

I 

S'?
clinical data? p ref. to industry std.


4. Subject device ýan be comparVd to (prior devices): Alljýater ýLsr,+P_

S f--AA (device natne, manufacturer)


ýýVeq DEVI


6. SUMMARY (device characteristics; differences between device and preenactment

(predicate) devices; new intended use; new technology and new kinds of safety issues):


If - r4dlxhm
415, z _/,31,1 qq3 vohich emif


7. RECOMMENDATION:


I believe that this device is equivalent to: wlý

(panei & product codes)


Classification should be based on: IIA - I q-bo EL

(CFR Section # and device name)


M(46 presently class:

4 U 1


ohv'r prodA& ce>ks :


H Lý_
 Mav ý1 ks
-7-7 071n


B& H H MC, 4(s Med, date)


63(o H
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510k REVIEW

SUPPLFAIENTAL SUAEVIARY SHEET


510K NUMMER: K925 11 1B

MANUFACTURER: Eye Dynamics, Inc. (formerly OculoKinetics, Inc.)

DEVICE NAMIE: House InfraRed/Video Electronystagmographic (ENG) System


SUNDURY:

Device Deggdp&n and Intended Us

This 510k Notification represents an electronystagniographic (ENG) system intended for


recording and analyzing eye movements as part of the ENG examination for vestibular and

ocular motor function. This device consists of two modules: House Ocular Motor Module


(OMM) and the House IR/Video ENG goggle. The OMM portion of the device consists of a


fiberglass viewport containing two black and white video cameras in which the subject's eyes

are viewed on standard video monitors. The subject places their face against the viewport

and follows a visible target light which moves either horizontally or vertically. Ocular

function is typically evaluated by moving light stimuli for smooth pursuit, gaze, and/or

saccadic eye movement tasks.


The House IR/Video ENG goggles are light weight plastic goggles which are attached to two

black and white video cameras for each eye and are intended for the ENG test portion which

includes positional, caloric, or rotational eye movement.


Device Comparison with Predicate Device

The current nystagmographs on the market utilize electrodes to record eye movement. The

use of video cameras and infrared light is a new application of well known technology. Data

is obtained optically rather than electrically thru. electrodes. Although the method to obtain

eye movement data is quite different the firm reports there are still a number of similarities:


- Both types of devices record eye movement induced by stimuli including caloric,

positional, rotational, ocular motor functions, etc.


- Both systems record classic "saw-tooth" waveforms depicting nystagmus.

- Physicians can directly use data from both systems to analyze nystagmus.

- Both systems have the capability to print standard ENG reports.


The firm reports the advantages in the use of video include:


- There is no electrical contact to the patient

- There is no variation in data due to skin resistance changes, electrode placement,


etc.

- Electrode calibration not required

- Eliminates false data that may be introduced with electrodes from tightly closed


eyes.

Permanent video record of exam.

Record can be analyzed at a later date


t
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The principles of operation of this device utilizing video technology and digital processing

are described in the firm's letter dated January 17, 1994 on page 4, item 6. Essentially

device obtains a record of the eye thru video by physically taking a picture of the eye which

does not involve a signal at all. His device takes pictures of the eye at a rate of 60 pictures

per second. Through software and hardware his device can identify the pupil as the only

dark object. Once the pupil is identified the area of the pupil can be computed and the

center located. Once these coordinates are determined for each picture it is a simple

calculation to determine the rate of eye movement and track the eye.


Sterilization and Labeling - sterilization not applicable


Material SUgLification and Biocompatibili1y Testing - not applicable


Measurement Characteristics

The firm reports the following features as compared with the typical electronystagmograph:


F- 
FEATURE
 ELECTRICAL T
 -VIDEO


range of horizontal eye movement
 + 400
 unlimited


range of vertical eye movement
 + 300
 unlimited


accuracy
 1-20
 10


ability to record with closed eyes
 yes
 no


ability to record with head movement
 yes
 yes


susceptibility to eye-blink artifact
 yes
 yes


sensitivity to electrical interference
 yes
 no


sensitivity to room light
 yes
 no


sensitivity to EMG interference
 yes
 no


Since the principles of operation for this device is not based on electrical signal processing it

is not possible to directly compare the accuracy of the device with respect to the predicate

devices. The firm was requested to provide data to demonstrate that the use of video was

still as sensitive to eye movement responses as the predicate devices. The firm provided eye

movement data from a patient obtained simultaneously from their device and a predicate

device utilizing the typical electrodes which replicates the electrode data on both channels of

the IR/Video system (Letter dated November 11, 1993, page 19-22, figures 2 and 3). In

addition the firm reports that their device essentially has a sampling frequency of 60 Hz

which is comparable to electrode systems subject to a bandwidth of 30 Hz (see page 5 of the

January 17, 1994 letter).


Page 2 of 3 - K925111
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Software Deagdpfion, DmLiqtopment. Verification and Testing

  




Saftty Characteristics and Hazard AnWýLsis

 

 

Substantial F4 - uivalenc

The House InfraRed/Video Electronystagmographic (ENG) System is being compared with

predicate nystagmograph devices, e.g., Nicolet Nystar Plus System and Bio-Logic ENG

Device (K884294 and K850180) and predicate pupilometer devices, e.g., Pupilscan

(K854169).


Based on the information provided the House InfraRed/Video Electronystagmographic (ENG)

System has the same intended use as the predicate devices. There seems to be no new

technology or safety issues to consider in this design.


It is my recommendation that the House InfraRed/Video Electronystagmographic (ENG)

System be found substantially equivalent to predicate devices under 84 GWN

Electronystagmograph and they be classified under 21 CFR 882.1460 class U.


Other product codes associated with this device include:


77 ETO
 Nystagmograph

86 HLG
 Pupilometer, powered

86 HLH
 Pupilometer, manual

86 HLL
 Eye Movement Monitor

86 HMC
 Eye Movement Monitor, Diagnostic


Ja#iný M. Morris, Alechadical Engineer

Ne*4ogical Devices Branch

Division of Cardiovascular, Respiratory,


and Neurological Devices
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I


February 18, 1994


To: Janine M. Morris,


Subject: Consultant review of K925111/S2 House Infrared/Video

Electronystagmograph System


From: Robert J. Landry


I have reviewed the supplementary optical radiation safety

information provided for the subject 5 10k as requested.

The results of this review are summarized in the following

paragraphs.


(b) (5)
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Please call me at 3-2965 if you wish to discuss this review further.


Robert J. Landry

(b) (5)
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DEPARTKKNT OF HULTH AND HUKAN SERVICES


January 21, 1994


Public Health Service


Food and Drug Administration

Center for Devices and

Radiological Health

Office of Device Rvaluation

Document Moil Center (HIM-401)

1390 Ficcard Drive

Rockville, Maryland 20850


EYE DYNAMICS, INC. 510(k) Number: K925111

2291 205TH STREET, SUITE 203 Product: HOUSE

TORRANCE, CA 90501 INFRARED/VIDEO

ATTN: RONALD A. WALDORF ELECTRONYSTAGMOG


RAPH SYSTEM


The additional information you have submitted has been received.


We will notify you when the processing of this submission has been

completed or if any additional information is required. Please

remember that all correspondence concerning your submission MUST

be sent to the Document Mail Center (HFZ-401) at the above

letterhead address. Correspondence sent to any address other than

the one above will not be considered as part of your official

premarket notification submission. Because of equipment and

personnel limitations we cannot accept telefaxed material as part

of your official premarkeý'niotif'iication submission, unless

specifically requested of you by an FDA official.


The Safe Medical Devices Act of 1906, Signed on November 28, states

that you may not place this device into commercial distribution

until you receive a letter from FDA allowing you to do go. AS in

the past, we intend to complete our review as quickly as possible.

Generally we do so 90 days. However, the complexity of a submission

or a requirement for additional 'information may occasionally cause

the review to extend beyond 90 days. Thus, if you have not received

a written decision or been contacted within 90 days of our receipt

date you may want to check with FDA to determine the status of your

submission.


if you have procedural or policy questions, please contact the

Division of Small Manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-1190.


Sincerely yours,


Marjorie Shulman

Supervisory Consumer Safety officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and


Radiological Health
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EYE DYNAMICS. INC.

2297 205th St., Sufte 2W, Torronce, CA 90501
EA011 Telephone (310) 328-0477 Fox (310) 328-0697


C


January 17, 1994


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive

Rockville, MD 20850


RE: K925111, The House InfraRed/Video Electronystagniographic System

Dated, October 8, 1992

Received, October 9, 1992

Response to request for additional information and clarification


Ladies and Gentleman:

The following is provided as a response to your reviewers request for


additional information regarding the, pre-market application for The House

InfraRedNideo Electronystagniographic System, K925111.


Item 1: Additional information on I/R LED's - Larnbertian Radiation

Pattern


K92511-1, Page I

(b) (4)
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(b) (4)

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



K9251112 Page 3

(b) (4)
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(b) (4)
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(b) (4)
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(b) (4)
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The above answers all of the requested items. Tbank you for your


prompt attention and review of these materials.


Sincerely,


Eye Dynamics, Inc.


6Ron? dorf
Ronald A. Waldorf

Chairman
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DEPARTKENT OF HEALTH AND HUKAN SERVICES Public Health Service


Food and DrUV Administration

C:nter for Devices and

R dialogical Health

Office of Device, Xvaluatiom

Document Mail Center (RFZ-401)

1390 Piccard Drive


Rockville, Maryland 20850


January 11, 1994


EYE DYNAMICS, INC. 510(k) Number: K925111

2291 205TH STREET, SUITE 203 Product: HOUS-9

TORRANCEý CA 90501 INFRARED/VIDEO

ATTN: RONALD A. WALDORF ELECTRONYSTAGMOG


RAPH SYSTEM


We are holding your above-referenced Premarket Notification (510(k)

for 30 days pending receipt of the additional information that was

requested by the office of Device Evaluation. Please remember that

all correspondence concerning your submission MUST be sent in

duplicate to the Document Mail Center (HFZ-401) at the above

letterhead address. Correspondence sent to any address other than

the one above will not be considered as part of your official

premarket notification submission. Because of equipment and

personnel limitationst we cannot accept telefax material as part of

your official premarket notification submission unless specifically

requested of you by an FDA official.


If after 30 days the requested information is not received, we will

discontinue review of your submission and proceed to delete your


.............. file from our review system. Pursuant to 21 CFR 20.29, a copy of

your 510(k) submission will remain in the office of Device Evaluation.

If you then wish to resubmit this 510(k) notification, a new number

will be assigned and your submission will be considered a new

premarket notification submission.


Please remember that the Safe Medical Devices Act of 1990 states that

you may not place this device into commercial distribution until you

receive a decision letter from FDA allowing you to do so.


If you have procedural or policy questions, please contact the

Division of Small manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-1190.


Sincerely yours,


Marjorie Shulman

Supervisor Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and


Radiological Health

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.
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510(K) ROUTE SLIP


NUMBER K925111 PANEL NE DIVISION DCRND BRANCH


TRADE NAME HOUSE INFRARED/VIDE0 ELECTRONYSTAGMOGRAPH SYSTEM


COMMON NAME


PRODUCT CODE


APPLICANT EYE DYNAMICS, INC.

SHORT NAME EY9DYNA


CONTACT RONALD A WALDORF

DIVISION

ADDRESS 2291 205TH STREET, SUITE 203


TORRANCE, CA

90-5-0-f-PHONE NO. T-310) .328-0477 FAX NO. (310) 328-0697


MANUFACTURER EYE DYNAMICS, INC. REGISTRATION NO. 2028047


DATE ON SUBMISSION 08-OCT-92


'ATE RECEIVED IN ODE 09-OCT-92


DECISION


DATE DUE To 510(K) STAFF 23-DEC-92


DATE DECISION DUE 07-JAN-93


DECISION DATE


SUPPLEMENTS
 SUBMITTED
 RECEIVED
 DUE POS DUE


Sool
 11-NOV-93
 12-NOV-93
 26-JAN-94 10-FEB-94


CORRESPONDENCE SENT
 DUE BACK


cool
 28-SEP-93
 30-NOV-93
 HOLD LETTER

(f-OO2
 07-JAN-91
 06-Fi-B--94
 HOLD LETTER


OUT


.07-JAN-94


ý-ýA
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service


Memorandum

Date // -7 Iq 

V-'


;rorn REVIEWER(S) - NAME(S)


Subject 510(k) NOTIFICATION


To THE RECORD


It is my recommendation that the subject 510(k) Notification:


(A) Is substantially equivalent to marketed devices.


(B) Requires premarket approval. NOT substantially

equivalent to marketed devices.


(C) Requires more data. P!'AL


(D) Other (e.g., exempt by regulation, not a device,


duplicate, etc.)


Additional Comments:


Is this device subject to Postmarket Surveillance? Ye s No


This 510(k) contains: (check appropriate box(es))


TJ A 510(k) summary of safety and effectiveness, or


WA 510(k) statement that safety and effectiveness information

will be made available


E] The required certification and summary for class III devices


The submitter requests under Predicate Product Code w/panel

21 CFR 807.95:* and class:


No Confidentiality


Confidentiality for 90 days


Continued Confidentiality

exceeding 90 days


Additional Product Clode(s)

w/Pane! (optional):


am


REVIEW:
 P3 1 1/ 7,

(BRANCH CIIIEF) [BRANCH COD (DATE)


FINAL REVIEW:

(DIVISION DIRECTOR) (DATE)


*DOES NOT APPLY TO ANY "SE" DECISIONS
 Revised 11/18/91

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



510(k) wSUBSTANTIAL EQUIVALENCE"


DECISION-MAKING PROCESS (DETAILED)


New Device id Compared to

Marke" DC~


01
 Do the D((fct Acr the latcadod
 Yes

Dot,s New Device Have Some TherapattleM"g-6ticictc.


Indication StAcaksits? Effect(InDocidIR&MILY Atisay

pact 04 Safety and
 Equivalent,


Yes Effortivemess)?-
 Determination


No


Descriptive Lnformadon New Device Has Same liataided
 New Device Has New

about New or Marketed Use and May be 'Subotest"y
 tatendod Use


Device Requested

Equivalcut-as Needed


Dow New Device Have Same 140 Could the New Yes
 Do the New Characteristics ye:

Tedu*otogtca characteristics. characteis" -
 Rabe New Types of Safety or


c.g.. DedV4 Materials. etc.? Affect Safety
 EffectLycam


QutWous?--Yes 
or Efftedycacts?


No

NO
(D I
 @ I


Are d escriptive

"o


D*Aoccpted lendfichledw&

f
 A
 i
 Eff
 ct
 f
E
d
*r*dtAstks; Precise En"gh


to Easure Equivalence?

a
 or
 sscss
ng
 e
 s o
3
A


the New Charsderistics? No


Yes
 Yes


No
 Are Perform ance DoU AV*Uabk
 formaace DauAvailabtc No

to Asstss Equivalatec?*11
 to Assess Effcctx of New


Yes

I
 Yes


Perform""
 performance

D%ta


fUjulred
 Required


L
 perform "we Dtu Dem 0 4 0
 =aAcx Data Dcmosmtratc

Equivalence? Yes
 E4ustvalence?


No
 No


TO 
Squivaltat'


T
Dc(croxistation
 o (A


510(k) submissions compare new devices to marketed devices. FDA rNuests additionat information if thp relationship

between marketed and 'predicate (pre-Amendments or reclassified post-Amendments) devices is undcai.


Ws decision is normally based on descriptive information atone, but fiaii(ed testing informatio(i is sometimes r,.quired.


Data may be in the 510(k), other 510(k)s. the Conter's classification files, or the literature.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES


November 19i 1993


EYE DYNAMICS, INC.

2291 205TH STREET, SUITE 203

TORRANCE, CA 90501, CA 90501

ATTN: RONALD A. WALDORF


Public Health Service


Food and Drug Administration

C:nter for Devices and

R diological Health

office of Device Evaluation

Document mail Center (HFZ-401)

1390 Piccard Drive

Rockville, Maryland 26850


510(k) Number: K925111

Product: HOUSE


INFRARED/VIDEO

ELECTRONYSTAGMOG

RAPH SYSTEM


The additional information you have submitted has been received.


We will notify you when the processing of this submission has been

completed or if any additional information is required. Please

remember that all correspondence concerning your submission MUST

be sent to the Document Mail Center (HFZ-401) at the above

letterhead address. Correspondence sent to any address other than

the one above will not be considered as part of your official

premarket notification submission. Because of equipment and

personnel limitations we cannot accept telefaxed material as part

of your official premarket notification submission, unless


specifically requested of you by an FDA official.


The Safe medical Devices Act of 1990, signed on November 28, states

that you may not place this device into commercial distribution

until you receive a letter from FDA allowing you to do so. AS in

the past, we intend to complete our review as quickly as possible.


Generally we do so 90 days. However, the complexity of a submission

or a requirement for additional information may occasionally cause

the review to extend beyond 90 days. Thus, if you have not received

a written decision or been contacted within 90 days of our receipt

date you may want to check with FDA to determine the status of your

submission.


If you have procedural or policy questions, please contact the

Division of Small manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-1190


Sincerely yours,


Marjorie Shulman

Supervisory Consumer Safety Officer

Premarket Notification Section

office of Device Evaluation

Center for Devices and

Radiological Health
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INTEROFFICE MEMORANDUM


Date: 06-Jan-1994 11:02am EST

From: Robert J. Landry


RJL

Dept: OST-DPS

Tel No: 443-2965


TO: Janine M. Morris ( JZM )


Subject: Telecon-Eye Dynamics, Inc.


MEMO TO THE RECORD


FROM: Robert J. Landry, EOB, DPS/OST


SUBJECT: Summary of telephone conversation with representatives of Eye

Dynamics Inc. re: additional information submitted for K925111 on potential

optical radiation hazards.


At about 1:30 PM on January 5, 1994, 1 entered into a detailed discussion with

Ron Waldorf (Chairman), Barbra(?) Mauch (engineer), and Charles Phillips


of Eye Dynamics Inc., re: (b) (4), (b) (5)
(b) (4), (b) (5)
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MEMO RECORD


From: James Cheng SC- Date: 12/27/93


To: Janine Morris Office: ODE


Subject: K9251 11 Eye Dynamics, Inc. Division: DCRND


House Infrared/Video Electronystagrnograph System: Software Consult


SUMMARY


Janine,


Jim

(b) (5)
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December 9, 1993


Review Record


K925111

House InfraRed/Video, Electronystagniographic (ENG) System

Eye Dynamics, Inc. (formerly OculoKinetics, Inc.)


BFZ-450

DCRND/NEDB


MEEMORANDUM OF TELEPHONE CONVERSATION


Between: JANINE M. MORRIS

DCRND/NEDB, HFZ-450


And: Ronald Waldorf

(310) 328-0477


M. Morris, Mechanical Engineer

ýn of Cardiovascular, Respiratory,

Neurological Devices

(b) (4), (b) (5)
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K925111, Page 1


M 

B%ff EYE DYNAMICS, INC.


R 
2291 205th St., Suite 203, Toffance, CA 90501

Telephone (3 10) 328-0477 Fox (310) 328-0697


A


November 11, 1993


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive


Rockville, MD 20850


RE: K925111

House InfraRed/Video Electronystagmograph System

Dated: October 8, 1992

Received: October 9, 1992


Response to FDA Letter of September 28, 1993


Ladies and Gentlemen:


The enclosed information is provided as a response to the Food


and Drug Administration's letter of September 28, 1993 regarding

the 510(k) application for The House InfraRed/Video ENG System.


(b) (4)
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he House InfraRed/Video Electronystagmographic System is used

or the recording of multi-channel eye data related to the

estibular and other associated neurological systems. I


First complete, non-electrode eye

move-ment recording system.


*Records multi-channel ENG data

related to vestibular and

ocular motor examinations.


Patients' eyes are open in total darkness,

eliminating optic fixation.


*Multi-channel recording

capability


* Comfortable, lightweight goggle equipped with miniature video cameras.


Safe, invisible, infrared illumination allows the patients to keep their eyes open without

fixation.


Can be used for various vestibular

examinations:


A. Positionals

B. Dix-Hallpike

C. Calorics,

D. Torsion Chair

E. Rotational Studies


Simultaneous monocular eye

move-ments are easily observed and can be


documented on any conventional video

tape recorder.


Simple operation, binocular horizontal

and vertical tracking, gaze and saccadic

testing capability.


Both systems can be interfaced to a

computer for automated analysis.


Distributed exclusively by:


C C
J JED EDINSTRUMENT COMPANY

6096 Lernay Ferry Road - St. Louis, MO 63129-2217 - Phone (314) 845-3770 - Fax [314) 845-3771


House IRIVideo ENO Goggle


House Ocular Motor Module

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



K925111, Page 3


The House InfraRed/Video ENG System was developed by OculoKinetics, Inc. in conjunction


with the House Ear Clinic and Institute, Los Angeles, California.


The InfraRed/Video technology was

devel-oped to enhance the science of clinical eye


movement testing by elimination of

techni-cal artifacts and limitation of electrode-based


ENG systems.


The advantages of InfraRed/Video ENG


technology as compared to electrode-based


ENG techniques are presented in the table

below.


The House IR/Video System is equivalent

to a pure direct-coupled, 4 channel, ENG


system in that bilateral, monocular,

hori-zontal and vertical eye positions and


move-ments can be recorded.


The benefit of The House IR/Video ENG


System is that testing can be conducted with


the patients' eyes open and without any of

theartifacts associated with electrode-based


eye movement recordings. No calibrations


are required.


In addition, torsional eye movements, i.e.,

those about the visual axis, can be viewed

and documented withTheHouseIR/ Video

ENG System.


A printout of the multi-channel


ENG data is available.


FEATURE
 ELECTRO-OCULOGRAPHY
 VIDEO*


Recording device
 Paste-on electrodes
 Video camera

Principle
 Corneoretnal potential
Digital processing


of video image

Range of horizontal eye movement, degree
 :t40
 Unlimited

Range of vertical eye movement, degree
 t30
 Unlimited

Range of torsional eye movement
 -
 Unlimited

Approximate accuracy, degree
 1-2
 1

Will record when patents eyes close
 Yes
 No

Able to record normal visiQn-
 Yes
 Yes

Able to record during head movement
 Yes
 Yes

Susceptible to eye blink artifacts
 Yes
 Yes

Sensitive to changes In room lighting
 Yes
 No

Sensitive to electrical interference
 Yes
 No

Sensitive to electromyographic interference
 Yes
 No


Cwputer analyed video recorrfts


Source: Baloh and Furman, Modern Vestibular Testing,

Western Journal ofMedicine, 150 (1): 59-67, 1989.


The House IR/Video ENG Goggle: US Patent No. 4,815,239 and Foreign Patents Granted.


House Ocular Motor Module: US Patent No. 5,137,345 and Foreign Patents Pending.


The House name is used with permission from ne House Ear Institute, Los Angeles, California.


m""""""Dmi0i1ýD1NSTRUMENT COMPANY
i C C


4& 6096 Lemay Ferry Road - St. Louis, MO 63129-2217 - Phone (314) 845-3770 - Fax [3141845-3771


POPHO11.193
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THE HOUSE INFRARED/VIDEO ELECTRONYSTAGMOGRAPHIC SYSTEM


Version: 2.00


OPERATING MANUAL


The House InfraRed/Video Electronystagmographic System is used

for the recording of multi-channel eye data related to the

vestibular and other associated neurological systems.


The information contained in this Manual is for the

operational use of Eye Dynamics' House InfraRed/Video

Electronystagmographic (ENG) System which is comprised of the

IR/Video ENG Goggle and the Ocular Motor Module.


These are the video-based components of the House IR/Video ENG

System which allow for the observation of a patient's eye movements

while their eyes are open in a totally dark, non-fixating,

environment during vestibular or ocular motor testing.


The House IR/Video ENG Goggle, through the use of miniature

video cameras, magnifies the image of each eye onto the respective

video monitors. This allows the ENG operator to view the patient's


horizontal, vertical, and torsional (rotary) vestibulo-ocular

responses.


The House Ocular Motor Module (OMM) is also an infrared/video

based system. This Module contains an operator controlled moving

visual target light which provides the stimuli for horizontal or

vertical - right or left eye - tracking, saccadic, or gaze testing.

There is also a pupil function test capability with the OMM.


For both the House IR/Video ENG Goggle and Ocular Motor

Module, the patient's name, folio or chart/ID number, time and

date, as well as the description of the stimulus are annotated on

the computer data display screen. The eye movements from either

the right or left can be recorded on any conventional video tape

recorder. Computer analysis of the eye movements is available,

along with a hard copy printout of the resulting data.


It is suggested that the operator read this Manual in its

entirety prior to installing and operating the House InfraRed/

Video ENG System. This will make it easier to learn the procedures


necessary for its clinical application.


i
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B. The Nicolet Nystar Plus - Based on the

enclosed Technical Specifications, under the


heading of EOG AMPLIFIER, this system is a

multi-channel (2) electrode ENG system.


C. Biologic ENG System - On page 49 of the 510(k)

application, under the heading of Acquisition

Parameters, the Bio-Logic system is stated to

be a multi-channel (2) electrode ENG System.

Furthermore, under the heading of Expansion

Capabilities, the recording channels can be

expanded up to 32 channels.


The House Inf raRed/Video ENG System is a

multi-channel recording system, allowing for up to 4 channels


of eye movement recording. Our revised product labeling

(Attachment B of the 510(k) application) clarifies this

capability by changing the following statement ...

I'Disconjugate eye movements are easily determined" ... to

... "Multi-channel recording capability".


Torsional eye movements are observable on the video

monitors as a result of incorporating predicate

infrared/video technology as the basis f or achieving the

intended use of the House InfraRed/Video ENG System. No

data is recorded by the House System from the torsional

movements and therefore they cannot be used in the House

System's multi-channel recording or analysis. The draft

product brochure (Attachment B of the 510(k) application)

has been revised with the original statement ... "Observes

and documents horizontal, vertical and rotary eye

movements related to vestibular and ocular motor

examinations." ... changed to ... "Records multi-channel

ENG data related to vestibular and ocular motor

examinations."


Item 3. The statement on the product brochure (Attachment B of

the 510(k) application) ... "For the first time, the

physician can have a truly complete eye movement report

for enhanced diagnostic purposes." ... has been changed

to ... "A printout of the multi-channel ENG data is

available."


Item 4. The statement on page 5 of the 510(k) cover letter

regarding differences between the House System and

predicate devices, ..."increased reliability/patient

safety" ... should be deleted.
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NICOLET NYSTAR' PWS

TECHNICAL SPECIFICATIONS


K925111, Page 6


ýIiellicoletllystar'ýý' Plus ENG System is an automated, computerized ENG system designed to provide all


,idard ENG procedures plus advanced ENG testing with on-line analysis of all test results. The system

ludes a 13" monitor with touch screen operation, an HP printer, an EOG amplifier and a


curved, digitally controlled lightbar.


ENG SOFTWARE


Nystagmus analysis of Optokinetic, Caloric,

Gaze, Positional, and Positioning testing.

Advanced test analysis of vertical EOG,


Ran-dom Saccade, Rotary Chair, and Smooth

Pur-suit. Identifies and eliminates contaminating


artifacts. Menu-driven with touch screen

operation.


Criteria for minimum nystagmus automatic

beat analysis:


approximately 2.8 degrees/sec,

2 beats in a 5 second period,

I to 2 degrees amplitude.


Amplitude resolution: 0.06 degrees.


COMPUTER


Three-microprocessor-based system:

80286 control microprocessor,

8031 microprocessor for offset and gain


control,

8751 microprocessor for 1/0 control.

legabyte RAM.


MONITOR


13 " amber, high-resolution monochrome

(720 horizontal x 348 vertical pixels).


Weight: 45 lbs. (20.5 kg)

Size: 13" x 13" x 17"


(33.0 x 33.0 x 43.2 cm)


CURVED LIGHTBAR

OPTICAL STIMULATOR


Curved shape provides a uniform viewing

distance at 91 cm. LED is 0. 1 " x 0.25" each

with uniform brightness. 801 x 10* field for

optokinetic tests. Compute r-control led target

stimulus for all ENG tests. Mar-resistant,


glare-reducing red filter. Wall mount bracket with

rotation for vertical tests.


Curvesize: 56"x9"x3.5"


(14.2 x 22.9 x 8.9 cm)


Weight: 28 1 bs. (12.7 kg)


-,ecifications subject to change without notice.

used October 1, 1990.


DATA STORAGE


The internal disk drive accommodates 3.5"


720 kilobyte disks and provides fast data

storage and retrieval. For more speed, an

optional 40 Mbyte hard drive can be added.


EOG AMPLIFIER


Two-channel EOG amplifier. True DC coupling

with programmable gains and offsets. Optically

isolated for patient safety. Two-pole 40-Hz

filter with SO160-Hz notch filter. Automatic

gain and offset for each channel under


soft-ware control.


IMPEDANCE SYSTEM


Internal offset automatically determines

unacceptable impedance tolerances. Provides

screen display messages for required

impedance adjustments.


PRINTER


Hewlett Packard LaserJet III printer-300 dots

per inch, horizontal and vertical resolution.


Hewlett Packard DeskJet Plus

printer-300 dots per inch, horizontal and vertical


resolution.


Hewlett Packard Think-let printer- 150 cps,

192 dots per inch horizontal, 96 dots per inch

vertical.


KEYBOARD


Keyboard facilitates the entry of patient

infor-mation, date/time, etc.


ACCESSORIES


Patient cable, footswitch, accessory kit

(electrodes and skin preparation paste),

user manual.


ENVIRONMENTAL SPECIFICATIONS-


Storage temperature: -10tol30degrees

Fahrenheit (-23 to 55

degrees Centigrade)


Operating

temperature:


Relative humidity:


Voltage:


Frequency:


Nicolet Biomedical Instruments


5225 Verona Road, Madison, Wl, USA 53711-4495, 608/271-3333, FAX 608/273-5067.

Sales and Service Offices Worldwide, Subsidiary Offices: Belgium, Canada, France, Germany, United Kingdom andjapan.


0


.Nic 
14et(
2 'D
INSTRUMENTS OF DISCOVER


I 
, 
ý6903000


45 to 90 degrees

Fahrenheit (7 to 32

degrees Centigrade)

25to85%


non-condensing

100 to 130 VAC and

and 220 to 250 VAC

50 to 60 Hz
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Advantages of House IR/Video ENG System


1. No Electrodes


a. No electrical contact to patient.


b. No variations in data due to skin resistance changes,


electrode placement, CRP fluctuations, etc.


C. Special training to place electrodes no longer required.


d. More comfortable to subjects.


e. The time necessary for electrode calibration is


eliminated, allowing for more subjects to be tested per


unit time, i.e. a more efficient use of operators time.


2. Observe Eyes In Total Darkness


a. More natural (subject comfort)

b. Eliminates false data introduced by tightly closing eyes.


3. Video Tape Actual Eye Movements


a. Permanent video record.


b. Record may be analyzed at a later date or other location


or by those not present at the actual test.


4. Building Block System


a. Optional ENG Goggle or Ocular Motor Module


b. Optional computer (data manipulation)


Disadvantages of House IR/Video ENG System


Slightly more expensive then comparable electrode-based computerized


ENG systems because of the video cameras, which are more costly then


electrodes.


Similarities


Both types of ENG recording devices [House System or


electrodes] record eye movements induced by various stimuli

(i.e. caloric, positional, rotational, ocular motor functions,

etc.).


Both systems record classic 
'saw-tooth' 

waveforms depicting

nystagmus.


Doctors can directly use the data frow both systems to analyze


nystagmus.

Both types of ENG recording devices print reports In standard

ENG forinat.


Differences:


Data obtained optically [House System) rather than electrically

[electrodes].

Video record of torsional nystagmus [House System].


5 

11ý
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Advantages of House IRIVideo ENG System


1. No Electrodes

a. No electrical contact to patient.

b. No variations in data due to skin resistance changes,


electrode placement, CRP fluctuations, etc.

C. Special training to place electrodes no longer required.

d. More comfortable to subjects.

e. The time necessary for electrode calibration is eliminated,


allowing for more subjects to be tested per unit time, i.e.

a more efficient use of operators time.


2. Observe Eyes In Total Darkness

a. More natural (subject comfort)

b. Eliminates false data introduced by tightly closing eyes.


3. Video Tape Actual Eye Movements

a. Permanent video record.

b. Record may be analyzed at a later date or other location or


by those not present at the actual test.

C. Can record torsional eye movements.


4. Building Block System

a. Optional ENG Goggle or Ocular Motor Module

b. Optional computer (data manipulation)


Disadvantages of House IRIVideo ENG Syst


Slightly more expensive then comparable electrode-based computerized ENG

systems because of the video cameras, which are more costly then

electrodes.


Similarities


Both types of ENG recording devices [House System or electrodes]

record eye movements induced by various stimuli (i.e. caloric,

positional, rotational, ocular motor functions, etc.).

Both systems record classic 'saw-tooth' waveforms depicting

nystagmus.

Doctors can directly use the data from both systems to analyze

nystagmus.

Both types of ENG recording devices print reports in standard ENG

format.


Differences:


Data obtained optically [House System] rather than electrically

(electrodes].

Video record of torsional nystagmus (House System].


5
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Item 5. INFRARED HAZARD ANALYSIS


(b) (4)
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(b) (4)
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(b) (4)
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(b) (4)
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(b) (4)
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ITEM 6. SOFTWARE VERIFICATION, VALIDATION & TESTING


hic 

.4

(b) (4)
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(b) (4)
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FAILURE TYPE


Figure 1. Fault Tree Analysis


ative


V

(b) (4)
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(b) (4)
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Testing/VerificationiValidation:


(b) (4)
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III.
 Testing/Verification/Validation of the Entire System:


As the above the individual software


(b) (4)

(b) (4)
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(b) (4)
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al 

(b) (4)
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IV. maintenance


(b) (4)

(b) (4)
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(b) (4)
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(b) (4)
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V. Certification


I hereby certify that the stated software development

process was followed, that Good Quality Assurance

Procedures were adhered to and that test results

demonstrate that the system specification and functional

requirements were met.


E am cs, Inc.


nald A. Waldorf/ Date

chairman


We have answered all the items and submitted herewith supporting

documents and data as requested in your letter of

September 28, 1993. Thank you for your prompt attention and

review of the submitted materials.


Sincerely,


E mics, Inc.


Ronald A. Waldorf

Chairman


Enc.


9"0
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DEPARTH ENT OF HEALTH AND HUMAN SERVICES Public Health Service


Food and Drug Adainistration

C::ter for Devices and

R iological Health

office of Device Zvaluation

DOCUIRent Mail Center (RFZ-401)

1390 Piccard Drive


Rockville, Maryland 20650


November 10, 1993


EYE DYNAMICS, INC. 510(k) Number: K925111

2291 205TH STREET, SUITE 203 Product: HOUSE

TORRANCE, CA 90501, CA 90501 INFRARED/VIDEO

ATTN: RONALD A. WALDORF ELECTRONYSTAGMOG


RAPH SYSTEM


Extended Until: 30-NOV-93


Based on your recent request, an extension of time has been granted

for you to submit the additional information we requested.


If the additional information is not received by the "Extended 
Until"


date shown above your premarket notification will be considered

withdrawn.


If you have procedural or policy questions, please contact the

Division of Small manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-1190.


Sincerely yours,


Marjorie Shulman

Supervisory Consumer Safety Officer

Premarket Notification Section

Office of Device Evaluation

Center for Devices and


Radiological Health
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510(K) ROUTE SLIP


510(k) NUMBER K925111 PANEL NE DIVISION DCRND BRANCH


TRADE NAME HOUSE INFRARED/VIDEO ELECTRONYSTAGMOGRAPH SYSTEM


- COMMON NAME


PRODUCT CODE


APPLICANT EYE DYNAMICS, INC.

SHORT NAME EYEDYNA


CONTACT RONALD A WALDORF

DIVISION

ADDRESS 2291 205TH STREET, SUITE 203


TORRANCE, CA 90501, CA 90501


PHONE NO. (310) 328-0477 FAX NO. (310) 328-0697


MANUFACTURER EYE DYNAMICS, INC.
 REGISTRATION NO. 2028047


DATE ON SUBMISSION 08-OCT-92


DATE RECEIVED IN ODE 09-OCT-92


DECISION


DATE DUE TO 510(K) STAFF 23-DEC-92


DATE DECISION DUE 07-JAN-93


DECISION DATE


CORRESPONDENCE SENT


cool 28-SEP-93


DUE BACK


30-NOV-93 HOLD LETTER
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
 Public Health Service


Food and Drug Administration

C nt:r for Devices and


R:di logical Health

office of Device 9valuation

Document Mail Center INTZ-401)

1390 Piccacd Drive


Rockville, Maryland 20850


November 09, 1993


OCULOKINETICS, INC.

2291 205TH STREET

SUITE 203

TORRANCE, CA 90501

ATTN: RONALD A. WALDORF


510(k) Number: K925111

Product: HOUSE


INFRARED/VIDEO

ELECTRONYSTAGMOG

RAPH SYSTEM


Extended Until: 30-NOV-93


Based on your recent request, an extension of time has been granted

for you to submit the additional information we requested.


If the additional information is not received by the "Extended 
Until'


date shown above your premarket notification will be considered

withdrawn.


if you have procedural or policy questions, please contact the

Division of Small Manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-11S).


Sincerely yours,


Marjorie Shulman

Supervisory Consumer Safety Officer

Premarket Notification Section

office of Device Evaluation

Center for Devices and


Radiological Health


q
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OC7_:2ýa_913 FRI :9:.44 EYE DYNAMICS, I " C


EYE DYNAMIC9,

2"12050 A, 200 20, a CA 9= 1


(3 IM 328-W77 Aw 0 10) W-M97


October 17# 19.93


Docupent Mail Centfr (HFZ-401)

Food,ýand!-Drug ;Adwiýistration

Center fqr. Devices and Radiological Health

13901'Piccard Drivel
Rockville,' 

MD 20800


RE: 4925111

Aouse In /Video Electrortystairmotraph System

,-Dated: Oc obe 1992

Aeceived: Oct ber Sp 1992.


ýjpguest o "ý-;ggnd To EDA Lettec Of 9/28121


Ladies and Gentlemen:


R . 0:2


.Because o f a ýIlnesa in the family of one Of the key

individuals involvod in developing the response to the questions

cont'4ined in your Aetter of September 28, 1993p a 30-day

extension for zubmýttal of the ififormation desired is requested.


:An 4dditiong pince the time of the submittal of this 510(k)

appl'ication# 

OculoKinetigag-Iric."'has' 
changed its name to Eye


Dynamics, 
Inc.* 

Plp'ase make this chance,to your records as

required,


:iShou'ld you re4uire any additional'information, please

contact me at (310) 328-0477. Thank vou for your cooperation.


Sincerelyp


Eve -b-vn'hm i c s Inc


RW/bg


Onald A. Waldor

Chairman
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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 Zvaluation

Document Mail Center JHFZ-401)

1390 Piccard Drive


Rockville, Maryland 20850


November 05, 1993


OCULOKINETICS, INC. 510(k) Number: K925111

2291 205TH STREET Product: HOUSE

SUITE 203 INFRARED/VIDEO


TORRANCE, CA 90501 ELECTRONYSTAGMOG

ATTN: RONALD A. WALDORF RAPH SYSTEM


Extended Until: 29-NOV-93


Based on your recent request, an extension of time has been granted

for you to submit the additional information we requested.


If the additional information is not received by the "Extended Until"


date shown above your premarket notification will be considered

withdrawn.


If you have procedural or policy questions, please contact the

Division of Small Manufacturers Assistance at (301) 443-6597 or at

their toll-free number (800) 638-2041, or contact me at (301) 594-1190.


Sincerely yours,


Marjorie Shulman


Supervisory Consumer Safety officer

Premarket Notification Section

office of Device Evaluation

Center for Devices and


Radiological Health
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E 
ME 

EYE DYNAMICS, INC.

2291 205th St., Suite 203, Torronce, CA 90507
'AAF Telephone (310) 328-0477 Fox (3 70) 328-0697


October 17, 1993


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive


Rockville, MD 20850


2


RE: K925111

House Infr&Red/Video Electronystagmograph System

Dated: October 8, 1992

Received: October 8, 1992


Reauest For Extension To Respond To FDA Letter Of 9/28/93


Ladies and Gentlemen:


Because of a illness in the family of one of the key

individuals involved in developing the response to the questions

contained in your letter of September 28, 1993, a 30-day

extension for submittal of the information desired is requested.


In addition, since the time of the submittal of this 510(k)

application, OculoKinetics, Inc. has changed its name to Eye


Dynamics, Inc. Please make this change to your records as

required.


Should you require any additional information, please

contact me at (310) 328-0477. Thank you for your cooperation.


Sincerely,


Dynamics, Inc.


a orf
O'Ro a d A. Waldorf

Chairman


RW/bg
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service


Food and Drug Administration


SEP 2 8 1993 1390 Piccard Drive

Rockville, MD 20850


Mr.-Ronald A. Waldorf

Chairman


OculoKinetics, Inc.

2291 205th Street, Suite 203

Torrance, California 90501


Re: K925111

House InfraRed/Video Electronystagmograph System


Dated: October 8, 1992

Received: October 9, 1992


Dear Mr. Waldorf:


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

device referenced above. We cannot determine if the device is substantially

equivalent to a device marketed prior to May 28, 1976, the enactment date of


the Medical Device Amendments, based solely on the information you provided.

In order for us to complete our review, we require the following:


(b) (4)
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We believe that this information is necessary for us to determine whether or

not this device is substantially equivalent to a legally marketed predicate


device with regard to its safety and effectiveness.


You may not market this device until you have received a letter from FDA


allowing you to do so. If you market the device without conforming to these


requirements, you will be in violation of the Federal Food, Drug, and Cosmetic


Act.


If the requested information is not received within 30 days, we will consider


your premarket notification to be withdrawn and your submission will be

deleted from our system. If you submit the requested information after 30


days it will be considered and processed as a new 510(k); therefore, all


information previously submitted must be re-submitted so that your new 510(k)

is complete.


1 Threshold Limit Values for Chemical Substances and Physical Agents and


Biological Exposure Indices, 1992-1993, American Conference of Governmental


Industrial Hygienists, ISBN: 0-936712-99-6, Cincinnati, Ohio, 1992.


2 American National Institute Standard for the Safe Use of Lasers, 1993,

ANSI Standard Z-136.1, 1430 Broadway, New York, N.Y.

(b) (4)
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If you have questions concerning the contents of this letter, please contact


Janine M. Morris at (301) 594-1744.


Sincerely yours,


4 

W xlýý

TThhoo'aass nJJýCallahan, Ph.D.


Acting Director

Div'ision of Cardiovascular, Respiratory,

and Neurological Devices


Office of Device Evaluation


Center for Devices and

Radiological Health


Enclosure
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510(K) ROUTE SLIP


510(k) NUMBER K925111 PANEL NE DIVISION DCRND BRANCH


TRADE NAME HOUSE INFRARED/VIDEO ELECTRONYSTAGMOGRAPH SYSTEM


COMMON NAME


PRODUCT CODE


APPLICANT OCULOKINETICS, INC.

SHORT NAME OCULOKINETICS


CONTACT RONALD A WALDORF

DIVISION

ADDRESS 2291 205TH STREET


SUITE 203


TORRANCE, CA 90501

PHONE NO. ( - FAX NO.


MANUFACTURER OCULOKINETICS, INC.
 REGISTRATION NO. 2028047


DATE ON SUBMISSION 08-OCT-92


DATE RECEIVED IN ODE 09-OCT-92


DECISION
 DECISION DATE


SUPPLEMENTS SUBMITTED RECEIVED DUE POS


OUT GOING CORRESPONDENCE


SUPPOol
 10 om"m 03


DATE DUE TO 510(K) STAFF


DATE DECISION DUE 07-JAN-93


DUE OUT


110 r%tm AIJ
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SEP 2 8 1993


Mr. Ronald A. Waldorf

Chairman


OculoKinetics, Inc.

2291 205th Street, Suite 203

Torrance, California 90501


Re: K925111

House InfraRed/Video Electronystagmograph System

Dated: October 8, 1992

Received: October 9, 1992


Dear Mr. Waldorf:


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

device referenced above. We cannot determine if the device is substantially

equivalent to a device marketed prior to May 28, 1976, the enactment date of

the Medical Device Amendments, based solely on the information you provided.

In order for us to complete our review, we require the following:


(b) (4)
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Page 2 - Mr. Ronald A. Waldorf


We believe that this information is necessary for us to determine whether or

not this device is substantially equivalent to a legally marketed predicate

device with regard to its safety and effectiveness.


You may not market this device until you have received a letter from FDA


allowing you to do so. If you market the device without conforming to these


requirements, you will be in violation of the Federal Food, Drug, and Cosmetic

Act.


If the requested information is not received within 30 days, we will consider

your premarket notification to be withdrawn and your submission will be

deleted from our system. If you submit the requested information after 30

days it will be considered and processed as a new 510(k); therefore, all

information previously submitted must be re-submitted so that your new 510(k)

is complete.


1 Threshold Limit Values for Chemical Substances and Physical Agents and

Biological Exposure Indices, 1992-1993, American Conference of Governmental

Industrial Hygienists, ISBN: 0-936712-99-6, Cincinnati, Ohio, 1992.


2 American National Institute Standard for the Safe Use of Lasers, 1993,

ANSI Standard Z-136.1, 1430 Broadway, New York, N.Y.

(b) (4)
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DEPARYME:NT OF

'SERV(CES


Page 3 - Mr. Ronald A. Waldorf


If you have questions concerning the contents of this letter, please 
contact


Janine M. Morris at (301) 594-1744.


Sincerely yours,


Thomas J. Callahan, Ph.D.


Acting Director

Division of Cardiovascular, Respiratory,

and Neurological Devices


Office of Device Evaluation


Center for Devices and

Radiological Health


Enclosure


Draft:JMMORRIS:Jmm:9/21/93

final type:jau:9/27/93


Spellchk:j /21/93

Proofread:
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DEPARTMENT OF HEALTH 8t HUMAN SERVICES


OrE


,).Ilq3

ate' 

q1

rom REVIEWER(S) - NAME(S)


ubject 510(k) NOTIFICATION


THE RECORD


Pubric Health SerVice


Memorandum


It is my recommendation that the subject 510(k) Notification;


(A) Is substantially equivalent to marketed devices:


I


(B) Requires premarket approval. NOT substantially

equivalent to marketed devices.


/1-16L- 
ý () c


(C) Requires more data.71f-A-.,ýý


(D) Other (e.g., exempt by regulation, not a device,

duplicate, etc.) 

'


Additional Comments:


- Is this device subject to Postmarket Surveillance? Ye s No


This 510-M contains: (check appropriate box(e's))


F] A 510(k) summary of safety and effectiveness, or


ýlh 510(k) statement that safety and effectiveness information


will be made available


The required certification and summary for class III delrices

I


The submitter requests under

21 CFR 807.95:*


No Confidentiality


Confidentiality for 90 days


Continued Confidentiality

exceeding 90 days


REVIEW:

BRANCH CRIEF)


FINAL REVIEW:


44 ý ý,


Predicate P odu t de / anel

and class:


Additional Product Code(s)

w/Panel (optional):


N"is

-BRANCH CODE
 LTE)


(DIVISION DIRECTOR) . (DATE)


-f-r-7mmlwls
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510(k) *SUBgrAM-IAL EQUWALENCE'


DECISION-MAMG PROCESS .(DETAILFD)


Mc"iftwocuLatim

mottkWorMateted


Dcvkc Rovested

as N*aed


NO


I


New Dcvkc it CAmpuod to

M"Ud,od DcvIcc*


(D I .

Do" New


Indicadloo StjPAcwKWU?


I 

Yes


(D

NO Do the Aw the rnttodod Yes


Effect ((M D-WER9, Mar

C4UddW EMPAct OKSA[Cty MAd EqAY4=V


I DCtaVMIAadQQ


1 

NO


New Dcvkc Has Some Koko"

Use mdMaybe'Substmattok
 -ECtId"kat,


GI


New Dcvkc Has ;e,.

LACM&A use


V9C9 NcV ýOeHaftsme
 NO CAK" the HIM Yes
 Do the New CkaFectcets" Yes

T-b-Iseled Cka*dWdsdC4
 - Ckaracteekdes -
 PAft Ncw Types of Safety or


4r-g, DcdM Matesisle de.?
 Affectsorcly
 Eff,,dv,,ca 4QIetkWd*O


Yes

or Effectiyatat?


No


0
 NO

@


No An escriptift

lCharadAdstiag Pftdsc EaoiO


D*AcccpCed '-o"ficMdhod

Exist for Assesdag Effects of


to FAwrc Equiyalatod?
 the New charadertstics? No


r6

Yes
 Yes


Are Perfocutance; D*(AAY&U"
 Are Per - Data, AraftalAc No

to Assess Eqtdirs latce?...
 to Asscss Effects of New


ChItractcdow-


Yes


puformaxxx

-DWA


Rcqtdmd


to t a


Yes


MCA

RcquIrcd


PCrf4C#aRAcc Data Daa*RStW4C ýO 0
0 --n-Mt&Dc=**fflU-MC

Eqtdvslcnc,c? Yes EquivmIcacre?


No No


To
 DdermlAaclact TO


510(k) submissions compare now devices to marketed devices. FDA requests additional informadoo if thp relatioash-in

between marketed and 'predicate (pre-Ameadments or rcclassified post-AmeadmenES) devices is uqdcai.


This decision is normally based on descriptive information alonc, but limited testing informatiofi is sometimes required.


" Data may be in the 510(k), other 510(k)s, the Centees classification Mr-s, or the literature.
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510k REVIEW


SUPPLEMENTAL SUMMARY SHEET


510K NUMBER: K925111

MANUFACTURER: OculoKinetics, Inc.

DEVICE NAME: House InfraRed/Video Electronystagmographic (ENG) System


SUMMARY:

This 510k was logged into the Neurological Devices Branch from Opthalmics Branch on


4/19/93, three months after the 90th day due date. In accordance with Program Integrity,

Document Reviewing Processing, #191-1 (2/4/92), this file was placed in queue along with


my other documents. In June 1993 1 received a large PMA for expedite review which

required me to suspend all my current 510k documents. Finally in August 1993 we were

provide with OST resources which allowed us to transfer this document to Bob Landry to

review. It was agreed that Bob Landry conduct the majority of the review and I would

conduct the adn-dnistrative work and draft the appropriate letter to the firm.


Attached is Bob Landry's review and comments regarding this device and it was concluded

that additional information was required before a substantial equivalence determination could

be made. In addition to Bob's request for additional information the firm must also provide

additional information regarding verification, validation, and testing of the software

incorporated into their device.


OF

Jýniný M. Morris, Mechanical Engineer

Nkurological Devices Branch

Diviýion of Cardiovascular, Respiratory,

and Neurological Devices


4
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To: Janine M. Morris,


Subject: Consultant review of K925 111 House Infrared/Video

Electronystagmograph System


From: Robert J. Landry


1


q

(b) (4), (b) (5)
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1

(b) (4), (b) (5)
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For your convenience I have attached a list of requests for additional

information/clarification that you may wish to use as you deem

appropriate for this 5 10k. Please call me at 3-2965 if you wish to

discuss this review further.


Cr 
I 

t) 
- 
A


Robert J. Landry


3

(b) (4), (b) (5)
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REQUESTS FOR ADDITIONAL INFORMATION/CLARIFICATION


4 V-

(b) (4)
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(b) (4)
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Page


K -SUBSTANTIAL EQUIVALENCE- 
(Sk) DECISION MAKING DOCUMENTATION


REVIEWER:


TRADE NAME:


PRODUCT TO WHICH COMPARED:L

(510(k) NUMBER IF KNOWN)


1. IS PRODUCT A DEVICE?


2. DEVICE SUBJECT TO 510(k)?


3. SAME INDICATION STATEMENT?


DIVISION/BRANCH:


COMMON NAME:


wrrR go 1,570) ; / ýcý(rv-5


DO DIFFERENCES ALTER THE EFFECT

OR RAISENEW-ISSUES OF,SAFETY.OR


EFFECTIVENESS-?


5. SAME JECHNOIDGICAL CHARACTERISTICS?


COVM THE NEW. CHARACTERTS'XICS AFFECT

SAFETY OR'EFFECTIVENES*S?


YES


- IF NO STOP


- IF NO STOP


- IF YES GO TO 5


- IF YES STOP*-'&


- IF.YES GO.TO 7


IF YES GO TO'8


7. DESCRIPTIVE CHARACTERISTICS PRECISE


ENOUGH?


NEW TYPES OF SAFETY OR EFFECTIVENESS

QUESTIONS?


9. ACCEPTED SCIENTIFIC METHODS EXIST?


IF NO GO TO 10A

IF YES STOP -/SE\r

- IF YES STOP 
A


- IF NO STOP A


10. PERFORMANCE DATA AVAILABLE? IF NO REQUEST DAT,


DATA DEMONSTRATE EQUIVALENCE?


0- NOTE: IN ADDITION TO COMPLETING PAGE TWO, 
"YES" RESPONSES TO QUESTIONS 4. 6, 8, ANE


11, AND EVERY -NO- RESPONSE REQUIRES AN EXPLANATION ON PAGE THREE AND/OR FOUF
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NARRATIVE DEVICE DESCRIPTION


1. INTENDED USE:


2. DEVICE DESCRIPTION: Provide a statement of how the device is either similar to

and/or different from other marketed devices, plus data (if necessary) to

support the statement. The following should be considered when preparing the


summary of the statement. Is the device life-supporting or life sustaining? Is

the device implanted (short-term or long-term)? Does the device design use

software? Is the device sterile? Is the device for single use? Is the device

for home use or prescription use? Does the device contain drug or biological

product as a component? Is this device a kit? Provide a'summary about the

devices design, materials, physical properties and toxicology profile if


important.


SUMMARY:
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ExPLANATIONS TO "YES" AND ONOw ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED


1. EXPILAIN WHY 140T A DEVICE:


2. EXPLAIN WHY NOT SUBJECT TO 510(k):


3. HOW DOES THE NEW INDICATION DIFFER FROM THE PREDICATE DEVICE' S INDICATION:


4. EXPIAIN 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 COUID OR COULD NOT AFFECT SAFETY OR

EFFECTIVENESS:
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7. EXPLAIN HOW DESCRIPTIVE CHARACTERISTICS ARE NOT PRECISE ENOUGH:


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:


ATTACH ADDITIONAL SUPPORTING INFORMATION
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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 (HFZ-401)

1390 Piccard Drive


Rockville, Maryland 20850


OCTOBER 20, 1992


OCULOKINETICS, INC.

ATTN: RONALD A. WALDORF

2291 205TH STREET

SUITE 203

TORRANCE, CA 90501


510(k) Number: K925111

Received: 10-09-92

Product: HOUSE


INFRARED/VIDEO

ELECTRONYSTAGMOGRAPH


We have received the Premarket Notification you submitted in accordance

with Section 510(k) of the Federal Food, Drug, and Cosmetic Act (Act) for

the above referenced product. We have assigned your submission a unique


510(k) number that is cited above. Please refer prominently to this 510(k)

number in any future correspondence that relates to this submission. We

will notify you when the processing of your premarket notification has been

completed or if any additional information is required.


The Safe Medical Devices Act of 1990 (SMDA), signed on November 28, states

that you may not place this device into commercial distribution until you

receive a letter from FDA allowing you to do so. As in the past, we intend

to complete our review as quickly as possible. Generally we do so within

90 days. However, the complexity of a submission or a requirement for

additional information may occasionally cause the review to extend beyond

90 days. Thus, if you have not received a written decision or been

contacted within 90 days of our receipt date, you may want to check with FDA

to determine the status of your submission.


In addition, the SMDA requires all persons submitting a premarket

notification submission to include either (1) a summary of the safety and

effectiveness information in the premarket notification submission upon

which an equivalence determination could be based (510(k) summary), OR


(2) a statement that safety and effectiveness information will be made

available to interested persons upon request (510(k) statement). Safety and

effectiveness information refers to information in the premarket notification


submission, including adverse safety and effectiveness information, that is

relevant to an assessment of substantial equivalence. The information could be

descriptive information about the new and predicate device(s), or performance

or clinical testing information. We cannot issue a final decision on your 510(k)

unless you comply with this requirement.


Although FDA acknowledges that the law provides the 510(k) submitter an

alternative, FDA encourages manufacturers to provide a 510(k) statement to

FDA and to make their safety and effectiveness information available to

the public, excluding confidential manufacturing process information, in

lieu of submitting a 510(k) summary to the agency until FDA promulgates

a regulation on the content and format of 510(k) summaries. Since the law
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requires that FDA must make the 510(k) summary, or the source of information

referred to in the 510(k) statement, publicly available within 30 days of


making a substantial equivalence determination, we advise you that we may no

longer honor any request for extended confidentiality under 21 CFR 807.95.


Additionally, the new legislation also requires any person who asserts that

a device is substantially equivalent to a class III device to (1) certify

that he or she has conducted a reasonable search of all information known,

or otherwise available, about the generic type of device, AND (2) provide

a summary description of the types of safety and effectiveness problems

associated with the type of device and a citation to the literature, or

other sources of information, upon which they have based the description

(class III summary and certification). The description should be


sufficiently comprehensive to demonstrate that an applicant is fully

aware of the types of problems to which the device is susceptible. If

you have not provided this class III summary and certification in your

premarket notification, please provide it as soon as possible. We

cannot complete the review of your submission until you do so.


Furthermore, the new legislation, section 522(a)(1), of the Act, states

that if your device is a permanent implant the failure of which may cause

death, you may be subject to required postmarket surveillance. If the

premarket notification for your device was originally received on or after

November 8, 1991, is subsequently found to be substantially equivalent to

an Aneurysm Clip, Annuloplasty Ring, Artificial Embolization Device,

Automatic Implanted Cardioverter Defibrillator System, Cardiovascular

Intravascular Filter, Cardiovascular Permanent Pacemaker Electrode (Lead),

Central Nervous System Fluid Shunt, Coronary Vascular Stent, Implantable

Pacemaker Pulse Generator, Implanted Diaphragmatic/Phrenic Nerve

Stimulator, Intracardiac Patch or Pledget, Intravascular Occluding

Catheter, Replacement Heart Valve, Total Artificial Heart, Tracheal

Prosthesis, Vascular Graft Prosthesis (less than 6 mm diameter), Vascular

Graft Prosthesis (6 mm or greater diameter), Vena Cava Clip, or Ventricular

Assist Device - Implant, you will be subject to the required postmarket

surveillance and so notified of this determination in your substantially

equivalent letter. (Some of the above listed types of devices may require

a premarket approval application). This list is subject to change without

notification. If you have any questions as to whether or not your device

may be subject to postmarket surveillance or about this program, please

contact the Postmarket Surveillance Studies Branch at (301) 227-8639.


Please note that the SMDA may have additional requirements affecting

your device. You will be informed of these requirements as they become

effective.


Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (HFZ-401) at the above letterhead address.

Correspondence sent to any address other than the Document Mail Center

will not be considered as part of your official premarket notification

submission. Because of equipment and personnel limitations we cannot accept

telefaxed material as part of your official premarket notification submission,

unless specifically requested of you by an FDA official.
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If you have procedural or policy questions, please contact the Division of

Small Manufacturers Assistance at (301) 443-6597 or their toll-free number


(800) 638-2041, or contact me at (301) 427-1190.


Sincerely yours,


Robert I. Chissler


Chief, Premarket Notification Section

Office of Device Evaluation

Center for Devices and

Radiological Health
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Submitted: October 8, 1992


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive


Rockville, MD 20850


RE: 510W Notification

House InfraRed/Video Blectronystagmographic (ENG) 

System'


Ladies and Gentlemen:


In accordance with section 510(K) of the Federal Food, Drug, and

Cosmetic Act, and in conformance with 21 CPR 807, this premarket

notification is being submitted prior to the date when OculoKinetics,

Inc. proposes to introduce into interstate commerce for commercial

distribution an eye movement device to be known as the House

InfraRed/Video Electronystagmographic (ENG) System.


The following information is being submitted in conformance with 21

807.87 to notify you that OculoKinetics, Inc. intends to market the


following device:


1. Classification Name:


Trade/Proprietary Name:


Nystagmograph


House InfraRed/Video

Electronystagmograph System


Common/Usual Name:


2. Establishment Registration

Number:


3. Device Classification:


4. Performance Standards:


House IR/Video ENG System


2028047 (OculoKinetics, Inc.)


Class II

882.1460 Nystagmograph


Not Applicable


5. Label/Promotional Material: Draft labeling, promotional literature

and Instructions for Use are included

in Attachment A, B & C, respectively.


2291 205th Street, Suite 203 * Torrance, California 90501 e (310) 328-0477 FAX (310) 328-0697
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Substantial Equivalence:


Substantially equivalent devices are commercially available in


the U.S. which generate the same type of data as the House InfraRed/

Video ENG System. These devices are described below along with an


overview of the ENG examination.


Modern vestibular (balance system) and/or neurological function


testing has focused on objective measurements of vestibular reflex


activity, including vestibulo-ocular reflexes.


Electro-nystagmography (ENG) is the simplest and most readily available


method for recording eye movements related to the evaluation of


vestibular or ocular motor function (Baloh & Furman, 1989. Copy

provided in Attachment D). An overview of the ENG examination is

described in Electronystagmography 1990 (copy is provided in


Attachment D). A bibliography of other literature references is


also enclosed in Attachment D.


The House InfraRed/Video Electronystagniographic (ENG) System


provides for the video observation and/or the recording and analysis

of eye movements as part of the ENG examination. The House

InfraRed/Video ENG System is comprised of the following modules: the

House Ocular Motor Module and the House IR/Video ENG Goggle (See

Photo's 1 & 2, page 9 of this Cover Letter). System specifications

arer provided in Attachment C, pages 29 and 30.


The House Ocular Motor Module (OMM) is a fiberglass viewport

which contains two black and white video cameras (one per eye). The


operator, usually an ENG technician or medical practitioner, easily

views the subject's eyes on standard video monitors. The House OMM


allows for the observation and/or recording of eye movements related

to those portions of the ENG examination which test for ocular motor


function, commonly evaluated by moving light stimuli conventionally

known as smooth pursuit, gaze, and/or saccadic eye movement tasks.


During these tests, the subject places his or her face against the

foam rubber lined House OMM viewport and follows a visible target

light which moves, under operator/computer control, either


horizontally (left and right) or vertically (up and down).


The House lnfraRed/Video ENG Goggle is a light-weight, plastic

goggle to which is attached two black and white video cameras, one

for the observation of each eye. The House IR/Video ENG Goggle is

worn by the subject during those portions of the ENG examination

which test for positional, caloric, or rotational eye movement

responses.


As with the other substantially equivalent marketed devices

described below, the medical practitioner can request an entire EYG

examination be performed, or some subset or partial ENG Examination.

For example, some subjects may require an ENG exam which only

evaluates ocular motor eye movement responses whereas other subjects


may have only caloric procedures. Therefore, it is possible to have


2
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applications where only the House Ocular Motor Module or the House


IR/Video ENG Goggle would be required. A complete examination


would, of course, necessitate the use of both modules comprising the


total House InfraRed/Video ENG System. The medical practitioner


interprets the 
subjects' 

eye movement responses. These responses


are evaluated from the observation of the subject's eye movement


responses and/or from the recordings generated either from electrode


recorded signals or, as in the case of the House InfraRed/Video ENG


System, from the video signal.


Literature for substantidlly equivalent marketed electrode ENG


devices and their eomparison with the House InfraRed/Video ENG


System is provided in Attachments E and F, respectively.


The House InfraRed/Video Electronystagmographic (ENG) System is


substantially equivalent to the following products which are


commercially available in the U.S.:


1. Nystar Plus ENG System


Nicolet Biomedical Instruments


5225-4 Verona Road


Madison, WI 53711


(800) 345-6880


(608) 271-3333


2. Computerized ENG System


Bio-Logic Systems Corp.


One Bio-Logic Plaza


Mundelein, Il 60060


(312) 949-5200


(800) 323-8326


3. Model 1500B Computerized ENG


Micromedical Technologies


110 W. Walnut


Chatham, IL 62629


(800) 334-4154


K Number: K851190

K851190A


K884294


Attachment E. Pages 1-11


K Number: K850180


K850180A


Attachment E. Pages 12-13


K Number: K863424


K863424A


Attachment E. Pages 14-19


These substantially equivalent ENG systems utilize electrodes,


attached to the subjects skin around the eyes for the recording of


eye movements, and computer analysis of the resulting data. The


House IR/Video ENG System does not use electrodes or any other


electrical connections to the subject. It simply uses video cameras


which are aimed to look at a subject's eyes with the resulting video


signals available for the observation of these eye responses by the


operator/medical practitioner on the respective video monitors (see


pictures I and 2) and/or for the recording and analysis by the


dedicated computer system and/or any conventional video tape


recorder (VCR). The digitized House IR/Video ENG data also includes


information regarding pupil size, if this option is desired by the


medical practitioner.
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Illumination of the eye is provided by diffuse, non-coherent


(non-laser), low-level near infrared light-emitting diodes (LED's)


with peak wavelengths of 940 nanometers. This common place infrared


illumination is invisible to the subject. The video cameras are


selected because of their sensitivity to this infrared illumination.


When the subject places his or her face against the foam rubber


seal on the OMM or the IR/Video Goggle, all of the visible outside,


or ambient light, is eliminated from the internal chambers of the


modules. The internal infrared illumination allows the subject to


keep their eyes open without having the ability to see anything


inside the Goggle or Ocular Motor Module. This is an advantage over


electrode-based ENG systems which require the subject to keep their


eyes closed which may cause changes in the way the eye moves behind


the closed eye lid, or changes in the CRP, or even from certain


mechanical artifacts in the recorded eye movement data from eye lid


tremor.


In addition, electrode-based ENG systems, because of inherent


technical limitations of electrode placement and CRP physiology, can


not establish the presence of torsional eye movements, i.e. those


eye movements about the eye's visual axis. With The House IR/Video


ENG System this limitation is eliminated since torsional eye


movements can be easily observed by the operator/medical


practitioner on the video monitors.


This infrared method for the illumination of the eye is


substantially equivalent to the following product which is


commercially available in the U.S.:


4. PUPILSCAN K Number: K854169


Fairville Medical Optics, Inc.

P.O. Box 832


Mendenhall, PA 19357

ý(215) 388-0383 Attachment E.-PaRes 25-26


Literature for the PUPILSCAN and its comparison with the House


InfraRed/Video ENG System is provided in Attachments E and F,

respectively.


Examples of data recorded from the House IR/Video ENG System


are provided in the Instruction for Use Manual (Attachment C, pages


21 - 23). An example of data from an electrode-based ENG system is


also provided (Attachment E, pages 20-24).


In summary, the House InfraRed/Video Electronystagmographic

System compares to conventional ENG systems as follows:
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Advantages of House IR/Video ENG System


1. No Electrodes

a. No electrical contact to patient.

b. No variations in data due to skin resistance changes,


electrode placement, CRP fluctuations, etc.

C. Special training to place electrodes no longer required.

d. More comfortable to subjects.

e. The time necessary for electrode calibration is


eliminated, allowing for more subjects to be tested per

unit time, i.e. a more efficient use of operators time.


2. Observe Eyes In Total Darkness

a. More natural (subject comfort)

b. Eliminates false data introduced by tightly closing eyes.


3. Video Tape Actual Eye Movements

a. Permanent video record.

b. Record may be analyzed at a later date or other location


or by those not present at the actual test.

C. Can record torsional eye movements.


4. Building Block System

a. Optional ENG Goggle or Ocular Motor Module

b. Optional computer (data manipulation)


Disadvantages of House IR/Video ENG System


Slightly more expensive then comparable electrode-based computerized

ENG systems because of the video cameras, which are more costly then

electrodes.


Similarities


Both types of ENG recording devices [House System or

electrodes] record eye movements induced by various stimuli

(i.e. caloric, positional, rotational, ocular motor, functions,

etc.).

Both systems record classic 'saw-tooth' 

waveforms depicting

nystagmus.

Doctors can directly use the data from both systems to analyze

nystagmus.

Both types of ENG recording devices print reports in standard

ENG format.


Differences:


Data obtained optically [House System] rather than electrically
r
Leiectrodes].

Video record of torsional nystagmus [House System].

Increased reliability / patient safety [House System].
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Software Development:
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Test Results and Analysis:


Certification:


The software development was followed, good quality assurance


procedures were adhered to, and the test results demonstrate that


the system specifications and the functional requirements were met.


8. Safety and Effectiveness:


Certification:


OculoKinetics agrees to provide a summary of information


concerning the safety and effectiveness of this device to any person

who requests it.


We believe that the House InfraRed/Video ENG System is substantially

equivalent to nystagmographs currently in commercial distribution in the

U.S. and should therefore be accepted and granted an approval of this


510(K) Notification.


Should you require any additional information, please contact me at


(310) 328-0477.


Sincerely,


cul Kinetics, Inc.


rf
Fonald A. Waldorf

j
Chairman
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October 8, 1992


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive

Rockville, MD 20850


RE: 510(K) Notification

House InfraRed/Video Electronystagmographic (ENG) System


Ladies and Gentlemen:
 I


I certify that OculoKinetics, Inc. will make available all


information in this Premarket Notification on safety and

effectiveness that supports a finding of substantial equivalency

within thirty days of request by any person.


The information I agree to make available does not include

confidential patient identifiers.


ei.yt


/ý Id !K

Chairman


2291 205th Street, Suite 203 9 Torrance, California 90501 e (310) 328-0477 FAX (310) 328-0697
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October 8, 1992


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive


Rockville, MD 20850


RE: 510(K) Notification

House InfraRed/Video Electronystagmographic (ENG) System


Ladies and Gentlemen:


I certify that OculoKinetics, Inc. will make available all


information in this Premarket Notification on safety and


effectiveness that supports a finding of substantial equivalency

within thirty days of request by any person.


The information I agree to make available does not include

confidential patient identifiers.


Si
,Pt-e-ý e I


ald A. Waldor

Chairman
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October 8, 1992


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive

Rockville, MD 20850


RE: 510(K) Notification

House InfraRed/Video Electronystagmographic (ENG) System


Ladies and Gentlemen:


I certify that OculoKinetics, Inc. will make available all

information in this Premarket Notification on safety and

effectiveness that supports a finding of substantial equivalency

within thirty days of request by any person.


The information I agree to make available does not include

confidential patient identifiers.


cer e ivy 9


K'ont(ld A. V

Chairman
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Submitted: October 8, 1992


Document Mail Center (HFZ-401)

Food and Drug Administration

Center for Devices and Radiological Health

1390 Piccard Drive

Rockville, MD 20850


RE: 510(K) Notification

House InfraRed/Video Electronystagmographic (ENG) .6ýstem


Ladies and Gentlemen:


In accordance with section 510(K) of the Federal Food, Drug, and

Cosmetic Act, and in conformance with 21 CFR 807, this premarket

notification is being submitted prior to the date when OculoKinetics,

Inc. proposes to introduce into interstate commerce for commercial

distribution an eye movement device to be known as the House

InfraRed/Video Electronystagmographic (ENG) System.


The following information is being submitted in conformance with 21

CPR 807.87 to notify you that OculoKinetics, Inc. intends to market the


following device:


1. Classification Name:


Trade/Proprietary Name:


Bystagmograph


House InfraRed/Video

Electronystagmograph System


Common/Usual Name:


2. Establishment Registration

Number:


3. Device Classification:


4. Performance Standards:


House IR/Video ENG System


2028047 (oculoKinetics, Inc.)


Class II

882.1460 Nystaqmograph


Not Applicable


5. Label/Promotional Material: Draft labeling, promotional literature

and Instructions for Use are included

in Attachment A, B & C, respectively.


2291 205th Street, Suite 203 9 Torrance, California 90501 * (310) 328-0477 FAX (310) 328-0697
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6. Substantial Equivalence:


Substantially equivalent devices are commercially available in


the U.S. which generate the same type of data as the House InfraRed/


Video ENG System. These devices are described below along with an


overview of the ENG examination.


Modern vestibular (balance system) and/or neurological function


testing has focused on objective measurements of vestibular reflex


activity, including vestibulo-ocular reflexes.


Electro-nystagmography (ENG) is the simplest and most readily available


method for recording eye movements related to the evaluation of


vestibular or ocular motor function (Balch & Furman, 1989. Copy

provided in Attachment D). An overview of the ENG examination is


described in ElectronygtaaMography 1990 (copy is provided in


Attachment D). A bibliography of other literature references is


also enclosed in Attachment D.


The House InfraRed/Video Electronystagmographic (ENG) System


provides for the video observation and/or the recording and analysis


of eye movements as part of the ENG examination. The House


InfraRed/Video ENG System is comprised of the following modules: the


House Ocular Motor Module and the House IR/Video ENG Goggle (See


Photo's 1 & 2, page 9 of this Cover Letter). System specifications


are provided in Attachment C, pages 29 and 30.


The House Ocular Motor Module (OHM) is a fiberglass viewport


which contains two black and white video cameras (one per eye). The


operator, usually an ENG technician or medical practitioner, easily

views the subject's eyes on standard video monitors. The'House OMM

allows for the observation and/or recording of eye movements related


to those portions of the ENG examination which test for ocular motor


function, commonly evaluated by moving light stimuli conventionally

known as smooth pursuit, gaze, and/or saccadic eye movement tasks.


During these tests, the subject places his or her face against the


foam rubber lined House OMM viewport and follows a visible target


light which moves, under operator/computer control, either


horizontally (left and right) or vertically (up and down).


The House InfraRed/Video ENG Goggle is a light-weight, plastic


goggle to which is attached two black and white video cameras, one


for the observation of each eye. The House IR/Video ENG Goggle is

worn by the subject during those portions of the ENG examination

which test for positional, caloric, or rotational eye movement


responses.


As with the other substantially equivalent marketed devices


described below, the medical practitioner can request an entire ENG

examination be performed, or some subset or partial ENG Examination.


For example, some subjects may require an ENG exam which only

evaluates ocular motor eye movement responses whereas other subjects


may have only caloric procedures. Therefore, it is possible to have
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applications where only the House Ocular Motor Module or the House


IR/Video ENG Goggle would be required. A complete examination


would, of course, necessitate the use of both modules comprising the


total House InfraRed/Video ENG System. The medical practitioner


interprets the 
subjects' eye movement responses. These responses


are evaluated from the observation of the subject's eye movement


responses and/or from the recordings generated either from electrode


recorded signals or, as in the case of the House InfraRed/Video ENG


System, from the video signal.


Literature for substantially equivalent marketed electrode ENG


devices and their comparison with the House InfraRed/Video ENG


System is provided in Attachments E and F, respectively.


The House InfraRed/Video Electronystagmographic (ENG) System is


substantially equivalent to the following products which are


commercially available in the U.S.:


1. Nystar Plus ENG System K Number: K851190


Nicolet Biomedical Instruments K851190A


5225-4 Verona Road K884294


Madison, WI 53711


(800) 345-6880

(608) 271-3333 Attachment E-Paces 1-11


2. Computerized ENG System K Number: K850180


Bio-Logic Systems Corp. K850180A

One Bio-Logic Plaza

Mundelein, Il 60060

(312) 949-5200

(800) 323-8326 Attachment E, Pages 12-13


3. Model 1500B Computerized ENG K Number: K863424

Micromedical Technologies K863424A

110 W. Walnut

Chatham, IL 62629

(800) 334-4154 Attachment E, Pages 14-19


These substantially equivalent ENG systems utilize electrodes,

attached to the subjects skin around the eyes for the recording of


eye movements, and computer analysis of the resulting data. The


House IR/Video ENG System does not use electrodes or any other

electrical connections to the subject. It simply uses video cameras


which are aimed to look at a subject's eyes with the resulting video


signals available for the observation of these eye responses by the

operator/medical practitioner on the respective video monitors (see


pictures 1 and 2) and/or for the recording and analysis by the

dedicated computer system and/or any conventional video tape

recorder (VCR). The digitized House IR/Video ENG data also includes

information regarding pupil size, if this option is desired by the

medical practitioner.
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Illumination of the eye is provided by diffuse, non-coherent


(non-laser), low-level near infrared light-emitting diodes (LED's)

with peak wavelengths of 940 nanometers. This common place infrared

illumination is invisible to the subject. The video cameras are

selected because of their sensitivity to this infrared illumination.


When the subject places his or her face against the foam rubber

seal on the OMM or the IR/Video Goggle, all of the visible outside,

or ambient light, is eliminated from the internal chambers of the

modules. The internal infrared illumination allows the subject to


keep their eyes open without having the ability to see anything

inside the Goggle or Ocular Motor Module. This is an advantage over

electrode-based ENG systems which require the subject to keep their

eyes closed which may cause changes in the way the eye moves behind

the closed eye lid, or changes in the CRP, or even from certain

mechanical artifacts in the recorded eye movement data from eye lid

tremor.


In addition, electrode-based ENG systems, because of inherent

technical limitations of electrode placement and CRP physiology, can

not establish the presence of torsional eye movements, i.e. those

eye movements about the eye's visual axis. With The House IR/Video

ENG System this limitation is eliminated since torsional eye

movements can be easily observed by the operator/medical

practitioner on the video monitors.


This infrared method for the illumination of the eye is

substantially equivalent to the following product which is

commercially available in the U.S.:


4. PUPILSCAN K Number: K854169

Fairville Medical Optics, Inc.

P.O. Box 832

Mendenhall, PA 19357

(215) 388-0383 Attachment E, Pages 25-26


Literature for the PUPILSCAN and its comparison with the House

InfraRed/Video ENG System is provided in Attachments E and F,

respectively.


Examples of data recorded from the House IR/Video ENG System

are provided in the Instruction for Use Manual (Attachment C, pages

21 - 23). An example of data from an electrode-based ENG system is

also provided (Attachment E, pages 20-24).


In summary, the House InfraRed/Video Electronystagmographic

System compares to conventional ENG systems as follows:
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Advantages of House IR/Video ENG System


1. No Electrodes

a. No electrical contact to patient.

b. No variations in data due to skin resistance changes,


electrode placement, CRP fluctuations, etc.

C. Special training to place electrodes no longer required.

d. More comfortable to subjects.

e. The time necessary for electrode calibration is


eliminated, allowing for more subjects to be tested per

unit time, i.e. a more efficient use of operators time.


2. Observe Eyes In Total Darkness

a. More natural (subject comfort)

b. Eliminates false data introduced by tightly closing eyes.


3. Video Tave Actual Eye Movements

a. Permanent video record.

b. Record may be analyzed at a later date or other location


or by those not present at the actual test.

C. Can record torsional eye movements.


Building Block Syste

a. Optional ENG Goggle or Ocular Motor Module

b. Optional computer (data manipulation)


L_ý_.;


Disadvantages of House IR/Video ENG system


Slightly more expensive then comparable electrode-based computerized

ENG systems because of the video cameras, which are more costly then

electrodes.


ilarities


Both types of ENG recording devices (House System or

electrodes] record eye movements induced by various stimuli

(i.e. caloric, positional, rotational, ocular motor functions,

etc.).

Both systems record classic 

'saw-tooth' 
waveforms depicting


nystagmus.

Doctors can directly use the data from both systems to analyze

nystagmus.

Both types of ENG recording devices print reports in standard

ENG format.


Differences:


Data obtained optically (House System] rather than electrically

[electrodes].

Video record of torsional nystagmus [House System].

Increased reliability patient safety [House System].
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7. Software Documentation


=== 
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Software Development:
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Test Results and Analysis:


Certification:


The software development was followed, good quality assurance


procedures were adhered to, and the test results demonstrate that


the system specifications and the functional requirements were met.


S. Safety and Effectiveness:


Certification:


OculoKinetics agrees to provide a summa. ry of information


concerning the safety and effectiveness of this device to any person


who requests it.


We believe that the House InfraRed/Video ENG System is substantially

equivalent to nystagmographs currently in commercial distribution in the


U.S. and should therefore be accepted and granted an approval of this


510(K) Notification.


Should you require any additional information, please contact me at


(310) 328-0477.


Sincerely,


- uld inetics,.Inc.
-Oclý"o


I-LWR bon a I d A. 
Waldorn
Chairman
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HOUSE IRNIDEO ENG SYSTEM


Ocular Motor Module


VGA/Data Display Monitor


Video Monitor


IR/Video ENG Goggle Assembly


Central Computer/

Video Annotator Unit


Printer


Cart


Serial No.


OculoKinefics, Inc.

2291 W. 205th St., #203 - Torrance, CA 90501
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HOUSE IRIVIDEO ENG SYSTEM


ITEM:

SERIAL NO:

OCULOKINETICS, INC.


Toffance, CA 90501
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FIIZSTCOM,P1,Elýýý,,--,N-ON-.F',I..EC'fýROI')E
FY" E, 
MOVEMENT RECORDING


SYSTEM.


OBSERVES AND DOCUMENTS

HORIZON'I'Al., VERTICAL AND

ROTARY EYE MOVEMENTS

RELATEDTO VESTIBULAR AND

OCULAR MOTOR EXANIINATIONS.


PATTE-NTS'EYES ARE OPEN IN

'I"O"I'AL DARKNESS, ELIMINA-TING

O.KfIC FIXATION.


DISCONJ U GATE EYE NIOVEMENTS

ARE EASILY DETERMIN1.H.),


Hot;ý,c Ocular mo..,uf Nlodnkf


4ý, SIMPLE OPERATION, BINOCULAR

HORIZON'I'AL AND VERTICAL

TRACKING, GAZE AND "-,ACCAf,)IC


TESTING'CAPABILITY.


BOTH SYSTEMS CAN BE


fNTERFACED.T.0 THE HOUSE

COMPUTER FOR AUTOMATED

ANALYSIS.


SA11_-_ý, INVISIBLE, INFRARED

ILLUMINATION* 

ALLOWSTHE

PATIT.',,NTST'O K.f.`EP'_f'HElR EYES

OPEN WITHOUT FIXATION.


CANBE USED FOR VARIOUS

VESTIBULAR EXAMINATIONS:


A. POSITK)NALS

B, DIX-HALLPIKE

C, CALORICS

D. "I'ORSTO,N' CHAIR

E. ROTATIONAL STUDIES


SIMULTANEOUS MONOCULAR EYE

MOVEMENTS ARE EASILY

OBSERVED ANI) CAN BE

D0Ct."MENl'I.-'.I') (.)N ANY

CON VEN"TIO.N.AL VIDEOTARE

RECORDER,


owý


91


COMFORTABLE. LIGHTWEIGHT

GOGGiLE EQ1.4111"ED WITH

MINIATURE VH)E0 CAMERAS,
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Oculokinetics' lnfraRed/Video


technology was. developed to enhance

ýhe science of clinical eye movement


testing by efiniination of technic it

sidfirnitation of olectrode-bawd
artifacts a


ENG systems.


The advantages of InfraRed/VideoENG
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THE HOUSE INFRARED/VIDEO ELECTRONYSTAGMOGRAPHIC SYSTEM


OPERATING INSTRUCTIONS


The information contained in this Manual is for the

operational use of OculoKinetics' House InfraRed/Video

Electronystagmographic (ENG) System which is comprised by the

IR/Video ENG Goggle and the Ocular Motor Module.


These are video-based modules of the House IR/Video ENG

System which allow for the observation of a subject's eye

movements while their eyes are open in a totally dark,


non-fixating environment, during vestibular or ocular motor testing.


The House IR/Video ENG Goggle, through the use of miniature

video cameras, magnifies the image of each eye onto the

respective video monitors. This allows the ENG operator to view

subject's horizontal, vertical, and torsional (rotary)


vestibulo-ocular responses.


The House Ocular Motor Module is also an infrared/video

based system. This Module contains an operator controlled

moving visual target light which provides the stimuli for

horizontal or vertical - right or left eye - tracking, saccadic,

or gaze testing.


For both the House IR/Video ENG Goggle and Ocular Motor

Module, the subject's name, chart or ID number, time and date, as

well as the description of the stimulus are annotated on the

video image of the eye. The eye tnoyements and annotated video

information can be recorded on any conventional video tape

recorder. This allows for the documentation and, if desired, the

re-eyaluation of the subject's eye movement responses. Computer

analysis of the eye movements are is available, alung with a hard

copy printout of the resulting data.
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I. OPERATIONAL CONSIDERATIONS


The House InfraRed/Video ENG System Consists of: The House

InfraRed/Video ENG Goggle and the House Ocular Motor Module.


The House IR/Video ENG Goggle (Picture 1) is used for

observation and recording of eye movements related to all modes

of vestibular stimulations: positionals, Dix-Hallpike, calorics,

torsion swing and, rotational examinations. The eye movements


are easily visualized on video monitors. Subject information and

stimulation procedure description are overlayed on the video

picture and on the VGA/Data Display Monitor. The video image of


either eye, and the annotated informationg can be recorded on any

conventional video tape recorder, allowing for the documentation


and re-evaluation of the ocular responses.


The House IR/Video Ocular Motor Module (Picture 2) is also

an infrared/video based system which allows for the testing of


the subject's ocular motor system. The Ocular Motor Module has a


moving visual target light which is used to provide stimuli for

smooth pursuit tracking, saccadic, and gaze responses. Both eyes

are observed by the operator in a procedure which is similar to

the House IR/Video ENG Goggle. Target stimulation is presented

in a monocular fashion, either horizontally or vertically.

Responses from the Ocular Motor Module can also be recorded on


any standard video tape recorder.


3
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II. FUNCTIONAL DESCRIPTION


The House IR/Video ENG Goorle - A comfortable, lightweight,

plastic goggle which is worn by the subject. The foam

rubber seal eliminates all outside or ambient light from the


internal chambers of the Goggle. Two infrared sensitiveg

miniature, video cameras are attached to the Goggle and

provide video images of each eye for the video monitors.


Invisible, infrared, illumination illuminates the internal


aspect of the Goggle allowing the subject to keep their eyes

open without the interference of fixation. If fixation is


desired, a single visible target light can be illuminated by

the operator.


1he House Ocular Motor Module - The viewport of the Ocular Motor

Module (OMM) is a molded plastic housing with a foam-lined


opening for the subject's face. As with the House IR/Video

ENG Goggle, the OMM is a light-sealed environment which

eliminates all ambient light from the internal aspect of the


housing once subject's place their faces against the foam

rubber lined opening. Inside the housing two infrared

sensitive video cameras are positioned to focus on the

subject's eyes which are illuminated with invisible,

infrared, light. The subject observes a visible target

light of pinpoint size which moves to the left and right, or


up or down, under the ENG operator's control. This is the

stimuli for ocular motor testing which includes monocular


-horizontal or vertical - saccadic, tracking, or gaze

examinations. .


VIDEO MONITORS - The subject's eyes, magnified and open in total


darkness, plus the annotated video information are viewed on

two monochrome video monitors. At the user's option, the

video image of either eye can also be video taped on any

standard VCR.


CENTRAL COMPUTERIVIDEO ANNOTATION UNIT (CC/VAU) and KEYBOARD

-The CC/VAU controls the functions available in the House


IR/Video ENG Goggle and/or the House Ocular Motor Module.

The CC/VAU provides the power to the video cameras, infrired


illuminators, fixation, and visual target stimulation

lights. It also provides the capability for annotation of

the video images along with subject name, IDt time/date, and

test information. In the IR/Video Gogglet the fixation

lights can be turned on by the ENG operator. For the Ocular

Motor Module, the CC/VAU controls the target stimuli for the


trackingt saccadic, and gaze examinations. The CC/VAU can

also automatically track the subject's eye movements and

make this computer data available to the operator for

analysis and printout.
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III. INSTALLATION INSTRUCTIONS


SYSTEM CART: Assemble per the accompanying instructions.


CONNECTION STEPS: Connect the modules per Diagram A, Page 7.


1. Central Computer/Video Annotation Unit (CC/VAU). This is


the House IR/Video host computer and associated


electronic which are required for the operation of the

House IR/Video ENG System.


2. Keyboard. Plug Keyboard into rear panel of CC/VAU. Top

of connector is marked with a depression in the metal

so it only fits in one way.


3. Video Monitors (Rijrht and'Left), For each monitor, using

supplied cables, connect 'RCA pin plug' end to 'Video

Out' receptacle on CC/VAU rear panel. Connect 'BNC'


plug on other end of cable to 'IN' receptacle on rear

panel of each Video Monitor. 'BNC' connector locks in

position with 1/4 turn to right. Set impedance switch


on rear of monitors to 75 ohms (low impedance).


4. VGA/Data Disvlay Monitor, The computer text information


as well as the digitized eye movement data is displayed

on the VGA/Data Display Monitor. Connect the multi-pin

cable which is attached to the monitor to the indicated

connector on the rear panel of the CC/VAU. Attached

the supplied power cord to the connector on the rear of

the VGA/Data Display Monitor and connect to the AC


multiplug strip.


5. House IR/Video ENG Goeele. The two video camera

assemblies are labeled right and left eye. Connect the

video cables to the video cameras on each of the

respective sides of the Goggle. These cables connect

to the corresponding CC/VAU camera electronic

connectors. The six-pin push connector should be

attached at the corresponding center connector located

on the Goggle. The six-pin connector at the opposite

end of the cable attaches to the corresponding

connector on the CC/VAU. This cable provides for the

control of the infrared LED's and fixation lights.


6. House Ocular Motor Module IOMM). The large multipin

connector plugs into the 1/0 receptacle on the front

panel of CC/VAU.


5
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7. AC Multiplue Power Center, Is supplied to provide

central 120 Volt AC power for the CC/VAU, Video and


Data Display monitors, and Printer. This power center


has surge suppression capability and must be used in


order to protect the House InfraRed/Video System from


voltage surges and spikes in the 120 volt AC power


supply line.


Be certain that all connections are secure and correct prior


to turning on the AC switch on the multiplug power center for the


multiplug, CC/VAU, Video Monitors and VCR. Location of power


switches for the Video Monitors are on their front panels. The


power switch for the CC/VAU is located either at rear of the

right side or in front on the right side.


There is no power switch on the House IR/Video ENG Goggle or


Ocular Motor Module. For these modules, direct coupled (D.C.)


operating power is supplied from the CC/VAU via the multipin


connectors and cables.
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IV. OPERATING INSTRUCTIONS


A. THE HOUSE INFRARED/VIDEO ENG GOGGLE,


1. Make sure the House IR/Video ENG Goggle is connected to the


CC/VAU as described in the above section.


2. Turn on AC Power via the multiplug power strip and the power


switches on the CC/VAU, video monitors, printer, and video


tape recorder if this option is being used.


3. Computer should be in 
'Turbo' mode. If Turbo indicator light


on front panel of computer is not lit, depress 
'Turbo'


switch.


4. 
OculoKinetics' House IR/Video ENG System TITLE SCREEN will


appear on the screen.


5. Press 'ENTER' Key.


6. Type in Operators Name in the space indicated. Press


'ENTER' Key.


7. Type in Subjects' Folio Number, i.e. Chart Number, Social


Security Number, etc. Press 'ENTER" Key.


8. If Folio Number is not already existing in the computer,


follow instructions on the VGA/Data Display Monitor.


9. Type in Subjects' Name. Press 'ENTER" Key.


10. Type in Subject Description, i.e. subject's medical problem,


current medication, or other relevant comment information.


Press 'ENTER" Key.
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11. If Subject Folio Number, Name, and Description is correct


press 'ENTER" Key. If not, press 
'ESC' 

Key and begin steps


7-11 again.


12. Main Menu now appears on the VGA/Data Display Monitor.


Using the 'Up or Down 
Arrow' 

Keys, the desired function will


be highlighted. Choose either: Test Subject; Edit Data;


Print Report; Erase Test; or Delete Subject. Selection is


accomplished by pressing the 'ENTER' Key.


I. Test Subject


A. Choose ENG Goggle Module by highlighting this choice


with the 'Up or Down 
Arrow' Keys. Press 'Enter' Key.


B. The operator may type in any comments desired at this


time. Press 'ENTER' 
Key.


C. Place the House IR/Video Goggle on the subject,


adjusting the position of the Goggle to insure that the


subject's left and right eyes are center on the


respective video monitors. The eyes will be clearly


visible.


D. Adjust the velcroix head band to secure the Goggle to


the subject. If adjustment for centering of the eye(s)


is(are) required, loosen the camera adjustment knob(s)


on the Goggle and center the eye(s). If focusing is


necessary, turn the respective camera lens adjustment


while viewing the appropriate video monitor.
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E. As Indicated on the VGA/Data Display Monitor, start the


video tape recorder if that option is being used.


F. Press the 
'ENTER' 

Key. The CC/VAU will automatically


establish an electronic 
'lock-on' to the subject's


eyes. This will be indicated by each individual pupil


being 
'whited' 

with a black cross-hair being position


at the center of the pupil, as viewed on the respective


left eye and right eye video monitors.


G. If the Goggle is readjusted, automatic 
'lock-on' should


be re-established simply by pressing the 'A' Key.


H. The VGA/Data Display Monitor is configured to display


the real-time Horizontal and Vertical Eye Movement


components. The Right Eye will be displayed in Red,


the Left Eye will be displayed in Green. The Subjects


Folio Number and Name, the Examiners Name, the Time and


Date, as well as the selected Test Stimuli are


displayed below the Horizontal and Vertical Graphs.


1. The operator, based on the ENG test procedure desired,


should annotate the IR/Video Eye Movement Data Prior to


commencing each test procedure. Simply Press the


indicated Keyboard Keys, which are arranged by either


Positional Tests or Caloric and Special Tests.


10
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For ease of operator use, a keyboard template is provided


which details the various Function Key commands.


Function Keys: Positional Tests


F1 = Spontaneous (usually used for Supine-30 degree position)


F2 = Supine


F3 = Lateral (body supine, head turned)


F4 = Postural (whole body turned)


F5 = H.H. (Head Hanging)


F6 = H.H. Inverted


F7 = Head Erect


F8 = Head Back


F9 = Head Forward


NOTE: The 'R' 
(Right) and 

'L' 
(Left) Keys can be used to


indicate which position is being used for Postural,

Body, and Head Hanging examinations. Whenever the

operator/medical practitioner desires to test for

fixation responses, the 'F' 

(Fixation) Key can be

pressed. This will turn on the fixation light inside

the Goggle. Pressing the 

'F' 
Key again will cause the


internal fixation light to turn off.
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Shift - Function Keys: Caloric Procedures


Shift F1 = Warm


Shift F2 = Cool


Shift F3 = Ice


Shift F4 = Minimum


Shift F5 = Inverted


Shift F6 = Fixation


Shift F7 = Fistula


Shift F8 = Torsion Chair


Shift F9 = Rotation


NOTE: The 'R' 
(Right), and 

'L' 
(Left) Keys can be used to


indicate which ear is being irrigated for any of the

caloric tests or which ear is having a Fistula Test.

The Screen can also be annotated with W (Horizontal

Semi-Circular Canal), 

'S' (Superior Semi-Circular


Canal, or 'P' (Posterior Semi-Circular Canal). The 'F'


(Fixation) Key can be activated anytime the fixation

light is turned on inside the Goggle. For the Fistula


Test, the 'I' 
(Increasing) or 'D' 

(Decreasing) Keys can

be used to indicate the type of pressure stimuli.


J. With the Subject looking straight ahead, Press the 'C'


Key to center the data on the graphs displayed on the


VGA/Data Display Monitor. This operation is functional


at any time within a test procedure.


K. The 'SPACE 
BAR' 

Key is used to start or pause the


collection of eye movement data. When in the Pause


mode, the VGA/Data Display Monitor will indicate PAUSE


in the lower right hand portion of the monitor's


screen.
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Eye movement data is saved to the CC/VAU's hard disk if


any of the following events occur or are selected by


the operator:


1. Anytime during a test procedure that the


operator pauses eye movement data collection.


2. Anytime that the operator ends a test


procedure.


3. The computers real-time memory allocation


(approximately 5 minutes of data collection)


is filled, the CC/VAU will automatically save


the data to the hard disk before continuing.


M. Press 
'ESC' 

Key to return to Main Menu.


B. House Ocular Motor Module


This component should be placed on the system cart as

indicated in Diagram A (not included in the Draft Version). The


Ocular Motor Module's supporting arm, by loosening the retention

knob on its side, can be adjusted for different subject heights.


1. Make sure the House Ocular Motor Module is connected to the


CC/VAU as described in the above section.


2. Turn on AC Power via the multiplug power strip and the power


switches on the CC/VAU, video monitors, printer, and video


tape recorder if this option is being used.


3. Computer should be in 
'Turbo' mode. If Turbo indicator light


on front panel of computer is not lit, depress 
'Turbo'


switch.
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4. 
OculoKinetics' House IR/Video ENG System TITLE SCREEN will


appear on the screen.


5. Press 
'ENTER' 

Key.


6. Type in Operators Name in the space indicated. Press


'ENTER' Key.


7. Type in 
Subjects' Folio Number, i.e. Chart Number, Social


Security Number, etc. Press 'ENTER' Key.


8. If Folio Number is not already existing in the computer,


follow instructions on the VGA/Data Display Monitor.


9. Type in 
Subjects' Name. Press 'ENTER' Key.


10. Type in Subject Description, i.e. subject's medical problem,


current medication, or other relevant comment information.


Press 'ENTER' Key.


11. If Subject Folio Number, Name, and Description is correct


press 
'ENTER' 

Key. If not, press 'ESC' 
Key and begin steps


7-11 again.


12. Main Menu now appears on the VGA/Data Display Monitor.


Using the 'Up or Down 
Arrow' 

Keys, the desired function will


be highlighted. Choose either: Test Subject; Edit Data;


Print Report; Erase Test; or Delete Subject. Selection is


accomplished by pressing the 'ENTER' Key.
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I. Test Subject


A. Choose Ocular Motor Module by highlighting this choice


with the 'Up or Down 
Arrow' Keys. Press 'Enter' Key.


B. The operator may type in any comments desired at this


time. Press 'ENTER' Key.


C. Have the subject place their face against the foam


rubber seal on the OMM Viewport. The height of the


Viewport can be adjusted using by loosing the


adjustment knob on the side of the Viewport arm. When


the desired height is attained, tighten this adjustment


knob.


D. Adjust the subject's head/viewport position to insure


the subject's left and right eyes are center on the


respective video monitors.


E. As indicated on the VGA/Data Display Monitor, start the


video tape recorder if that option is being used.


F. Press the 'ENTER' Key. The CC/VAU will automatically


establish an electronic 'lock-on' to the subject's


eyes. This will be indicated by each individual pupil


being 
'whited' with a black cross-hair being position


at the center of the pupil, as viewed on the respective


left eye and right eye video monitors.


G. If the Ocular Motor Module is readjusted or if the


subject changes their head position, automatic


'lock-on' should be re-established simply by pressing the 'A'


Key.
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H. The VGA/Data Display Monitor is configured to display


the real-time Horizontal and Vertical Eye Movement


components. The Right Eye will be displayed in Red,


the Left Eye will be displayed in Green. The Subject's


Folio Number and Name, the Examiners Name, the Time and


Date, as well as the selected Test Stimuli are


displayed below the Horizontal and Vertical Graphs.


1. The operator, based on the ENG test procedure desired,


should annotate the IR/Video Eye Movement Data Prior to


commencing each test procedure. Simply Press the


indicated Keyboard Keys, which are arranged by the


various ocular motor tests:


Simply Press the indicated Keyboard Keys:


F1 = Track (Smooth Pursuit) - Horizontal


F2 = Track (Smooth Pursuit) - Vertical


F3 = Gaze - Horizontal


F4 = Gaze - Vertical


F5 = Saccade - Horizontal


F6 = Saccade - Vertical


NOTE: The 'R' 
(Right) and 'L' 

(Left) Keys should be used to

indicate which eye is being stimulated. The F5


(horizontal) or F6 (vertical) Keys must be pressed each

time the operator desires to sequence the change of the

saccade light position. The instantaneous angle of

gaze for all of the Ocular Motor Module tests is

provided below the stimulus annotation on the VGA/Data


Display Monitor.
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J. The 'SPACE BAR' Key is used to start or pause the


collection of eye movement data. When in the Pause


mode, the VGA/Data Display Monitor will indicate PAUSE


in the lower right hand portion of the monitor's


screen.


K. With the Subject looking straight ahead, Press the 'C'


Key to center the data on the graphs displayed on the


VGA/Data Display Monitor. This operation is functional


at any time within a test procedure.


L. Eye movement data is saved to the CC/VAU's hard disk if


any of the following events occur or are selected by


the operator:


1. Anytime during a test procedure that the


operator pauses eye movement data collection.


2. Anytime that the operator ends a test


procedure.


3. The computers real-time memory allocation


(approximately 5 minutes of data collection)


is filled, the CC/VAU will automatically save


the data to the hard disk before continuing.


M. Press 'ESC' 
Key to return to Main Menu.


17

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



C. EDIT DATA


EDIT DATA is a software program wherein the operator can


graphically view and analyze desired aspects of the


subject's eye movement responses.


A. From the Main Menu appearing on the VGA/Data Display


Monitor, use the 'Up or Down 
Arrow' Keys to highlight


Edit Data. Selection is accomplished by pressing the


'ENTER' Key.


B. Type desired Folio Number and press the 'ENTER' Key.


C. Select desired test procedure for analysis by using the


'Up or Down 
Arrow' Keys to highlight selection. Press


'ENTER' 
Key.


D. The initial VGA/Data Display Monitor graphs consists of


the Horizontal and Vertical Eye Position plotted


against Time. The Right Eye is indicated by the data


displayed in Red. The Left Eye is indicated by the


data displayed in Green.


E. The following commands control the EDIT DATA Program:


Base Line: The data baselines can be moved Up or


Down by using the corresponding 
'ARROW'


KEYS.


Time Base: The time domain of the displayed data


can be increased or decreased by


pressing the 'X' 
Key followed by a


number Key from 1-5.
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Siffnal Gain: The gain or amplitude of the displayed


data can be increased or decreased by


pressing the 
'Y' 

Key followed by a


number Key from 1-5.


Cursor: The cursor can be moved by the


corresponding right or left 
'ARROW'


Keys. Holding the 'SHIFT' 
Key while


pressing the selected 
'ARROW' 

Key will


move the cursor 25 spaces at a time.


Pressing the 'HOME' 
Key and then 'ARROW'


Key will move the cursor to the extreme


left of the screen. Pressing the 'SHIFT'


and then 'HOME' 
Key will bring the


cursor to the beginning of the protocol.


Pressing the 'PAGE 
UP' 

or 'PAGE 
DOWN'


Keys moves the data 1/2 screen to the


left or right respectively.


F. To compute the average slow component velocity


(degrees/second) of any nystagmic eye movements in a


portion of data, position the cursor to the beginning


of the data desired for analysis and press the 'M' 
Key


for Marker #1. Using the corresponding right or left


'ARROW' 
Keys, move the cursor to the end of the data


desired for analysis. Press the 'M' 
Key for Marker #2.
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G. The CC/VAU Computer will automatically compute the


average speed of the slow component of any nystagmic


eye movements occurring between Markers #1 and #2.


The following examples from EDIT DATA show the capability

and functionality of this computer analysis portion of the House

IR/Video ENG System.


Figure 1. An example of a subjects left ear warm water caloric

nystagmic response as recorded from the House IR/Video


ENG Goggle. The data from the right eye is plotted.

Conventional medical nomenclature for the display of

eye movements is used wherein eye movements to the

right being displayed vertically-up and eye movements

to the left being displayed vertically-down. Thus,

because nystagmus direction is defined as the direction

of the quick-component of the beat, this is a example

of a spontaneous left beating caloric nystagmus. The

data information provided at the lower left of the plot

indicate that Mark I and 2 were set at 138/60 seconds a

part (Delta T) and that the speed of the slow component

of the nystagmus beat indicated at the moving cursor

(indicated by the arrow) is 5 degrees/sec (R,._Slope).


Figure 2. An example of smooth pursuit tracking as recorded from

the House Ocular Motor Module. Data from the right eye

is plotted along with the moving target stimulus (which

was programed to move during this presented portion of

the data at 15 degrees/second to the right. The time

interval between Mark I and Mark 2 is 75/60 second.

The target light at Mark 1 was at 8 degrees (LED=B) and

at Mark 2 was at 27 degrees (LED=27) for a change of

gaze angle of 19 degrees (Delta LED=19). The slope of

the resulting eye movement at the cursor (indicated by

the arrow) is 14 degrees/second.


Figure 3. An example of horizontal and vertical eye movement

during a vertical smooth pursuit and gaze task as

recorded from the House Ocular Motor Module. Data is

from the right eye plotted along with the moving target

stimulus (which was programed to move during this

presented portion of the data at 15 degrees/second

upward to a vertical gaze position of 27 degrees

upward. During the interval between Mark 1 and Mark 2,

the right eye horizontal data is basically 

'flat'


indicating no change in the horizontal placement of the

eye while the vertical data indicates an upward

movement. The time between Mark 1 and Mark 2 is 62/60

second.
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H. Press 
'Q' 

Key for quit when data analysis is complete.


The Main Menu will now appear on the Data Display


Monitor Screen.


D. PRINT REPORT


A. From the Main Menu appearing on the VGA/Data Display


Monitor, use the 'Up or Down Arrow' Keys to highlight


Edit Data. Selection is accomplished by pressing the


'ENTER' Key.


B. Type desired Folio Number and press the 
'ENTER' Key.


C. Follow instructions on VGA/Data Display Screen to print


the results of the data analysis performed under the


EDIT DATA function describer in Section 11 above.


D. Once the CC/VAU has completed the Printout of the


desired subject eye movement data, the Main Menu screen


will re-appear on the VGA/Data Display Screen.


An example of the House IR/Video ENG System Printout is


provided on pages 25 and 26 of this Manual. It presents the


horizontal and vertical eye movement data based on ocular motor,


positional, and caloric test results. The caloric data is


further depicted in graphic and numerical form for Reduced


Vestibular Response (RVR) and Directional Preponderance (DP)

calculations.


E. ERASE TEST


A. From the Main Menu appearing on the VGA/Data Display


Monitor, use the 'Up or Down 
Arrow' Keys to highlight


Edit Data. Selection is accomplished by pressing the


'ENTER' Key.


B. Type desired Folio Number and press the 'ENTER' Key.
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The House InfraRed/Video ENG System


NAME John E. Doe
 Spontaneous Nystagmus 30* Angle - None


1/1/92
 AO
 Canal Checked V Calibration Overshoot No

DATE
 TES
TER


MEDICATION Antivert,
 non 48 hr
s.

V


(1) R


(2) L

30'


-1+1111 
11 
1ýt


lfl++ RS


Supine
 Postural
 Head Hanging
 -5 0 5 15 20 25 30


A
 Cý IL


Rotatory Yes
 Yes

v
Vertical


talent

(3) R


(4) 1

RB
11 11 111111 1 HjFH+MfLB


Fatigable
 -5 0 5 0 15 20 25 30


VGFlig0


HALIPIKE POSITION R
 NP L
 NP


FAILURE FIXATION SUPPRESSION

No
 (1+3) - (2+4) x 100= %


NP
 NP

1+2+3+4


ICE WATER R
 L
 RVR + = Left -=Right


Not performed
INVERTED POSITION


SIMILARITY 10 SYMPTOMS 
Yes
 (2+3) - (1+4) x 100= 

11 
%


1+2+3+4

POSITIVE FINDINGS:


Preponderance - Left


H


v


H


v


SUPINE - 30 DEGREE


LATERAL - LEFT


v


Left. 701ý,;Pr_. LATERAL - RIGHT


H


v


H


SUPINE


v


H


v


POSTURAL-LEFT 
Left, 120/ser.. 25 POSTURAL -RIGHT
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Hv


H. H. LEFT H. H. RIGHT


H


v


H


v


LEFT - 44 DEGREE Left, 9'/sec, RIGHT- 44 DEGREE Ri.2_,ht, 110/se


H


v


H


v


H


v


H


v


HORIZONTAL TRACKING - L Regular HORIZONTAL TRACKING - R Regular


VERTICAL TRACKING - L


H


v


RP-Zular VERTICAL TRACKING - R -Rpýailar
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C. The instructions on the VGA/DATA Display Screen will


request confirmation of the subject and date of test to


be erased.


D. Press 'Y' 
Key if subject/date is confirmed and then


press 'ENTER' Key.


E. Press 'N' 
Key if subject/date is not correct. The VGA


Data Display Screen will again request Folio Number,


Section B above.


F. DELETE SUBJECT


A.
 From the Main Menu appearing on the VGA/Data Display


Monitor, use the 'Up or
 Down 
Arrow' Keys to highlight


Edit Data. Selection is
 accomplished by pressing the


'ENTER' 
Key.


B.
 Type desired Folio Number and press the 'ENTER' Key.


C.
 The instructions on the
 VGA/DATA Display Screen will


request confirmation of
 the subject (and all associated


test data) to be erased.


D.
 Press 'Y' 
Key if subject
 is confirmed and then press


'ENTER' Key.


E.
 Press 'N' 
Key if subject
 is not correct. The VGA/Data


Display Screen will agai
n request Folio Number, Section


B above.
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V. VIDEOTAPE


Often it

during either

examinations.


1.


2.


3.


INSTRUCTIONS (Optional Feature)


is desirable to videotape the eyes of a subject

the IR/Video ENG Goggle or Ocular Motor Module


See Diagram A, Page 7 for connection instructions.


Turn on the VCR at the beginning of an examination


when instructed by the CC/VAU.


Stop or pause the video tape recorder at the end


of each portion of the examination.
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VI(A): HOUSE INFRARED/VIDEO ENG GOGGLE: SPECIFICATION


n) 

29
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CONFIGURATION:


30

(b) (4)
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V11. WARRANTY


OculoKinetics warrants all products for a period of I year


from the date of delivery.


OculoKinetics, Inc.

2291 W. 205th Street, Suite 203


Torrance, California 90501


(310) 328-0477, FAX (310) 328-0697


The House InfraRed/Video ENG Systew


House InfraRed/Video ENG Goggle: U.S. Patent (4,815,839) and

Foreign Patents Granted


House Ocular Motor Module: U.S. Patent (5,137,345) and

Foreign Patents Pending
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Mw Westem

Journal of Medicine


Meffical Progress


Modern Vestibular Function Testing

ROBERT W. BALOH, MD, Los Angeles, and JOSEPH M. R. FURMAN, MD, PhD, Attsbufgh


Current tests of vestibular function concentrate on the horizontal semicircular canal-ocular reflex

because it is the easiest reflex to stimulate (calorically and rotationally) and record (using

electro-oculography). Tests of the other vestibulo-ocular reflexes (vertical semicircular canal and

otolith) and of the vestibulospinal reflexes have yet to be shown useful in the clinical setting. Digital

video recording of eye movements and vestibular-evoked responses are promising new technologies

that may affect clinical testing in the near future.

(Baloh RW, Furman JMR: Modern vestibular function testing. West J Med 1989 Jan; 150:59-67)


A with other sensory systems, there are two general

categories of tests of vestibular function: those relying


on the subjective response of a patient and those relying on

objective measurements of reflex activity. Unlike tests of the

auditory and visual systems, however, quantifying the


sensa-tion of movement derived from excitation of the vestibular

receptors has been a difficult task for clinicians.' It is often

impossible for a patient to differentiate those sensations that

are strictly vestibular from visual and proprioceptive


sensa-tions. Equally important, the subjective awareness of

vestib-ular stimulation depends on a patient's general state of


alertness and degree of cooperation. For these reasons,

modern vestibular function testing has focused on objective

measurements of vestibular reflex activity. The horizontal

semicircular canal-ocular reflex has received the most


atten-tion to date because there are several relatively simple

tech-niques for stimulating and recording it. In the future, the


clinical assessment of vestibular function must include tests

of the other suborgans of the vestibular apparatus, namely,

the vertical semicircular canals and otolith organs.


Electronystagmography

Methods of Recording Eye Movements


Electro-oculography (EOG) is the simplest and most

readily available method for recording eye movements.'


With this technique, a voltage surrounding the orbit is

mea-sured whose magnitude is proportional to the amplitude of


the eye movement. When used for evaluating vestibular

func-tion, the technique has been termed electronystagmography


(ENG), and often the terms EOG and ENG are used

inter-changeably.` With EOG the velocity, frequency, and


ampli-tude of spontaneous or induced nystagmus and the changes in

these measurements brought about by a loss of


fixation-either with the eyes closed or with the eyes open in

dark-ness-can be quantified. Also, visually guided eye


move-ments (saccadic and pursuit) can be quantitatively assessed.

The principle of electro-oculography is shown in Figure


I.' The pigmented layer of the retina maintains a negative

,,otential with regard to the surrounding tissue by means of

active ion transport. The potential difference between the


cornea and the retina, known as the corneoretinal potential,

acts as an electric dipole oriented in the direction of the long

axis of the eye. In relation to a remote electrode, an electrode

placed in the vicinity of the eye becomes more positive when

the eye rotates towards it and less positive when it rotates in

the opposite direction. With EOG, the measured voltage is

proportional to the sine of the angle of motion.


The advantages of EOG are that it is relatively

inexpen-sive, easily administered, noninvasive, does not interfere


with vision, and does not require head restraint. It is

reason-ably accurate, even for the large horizontal eye movements


that are encountered during routine vestibular and ocular

motor testing. The disadvantages of EOG include the


in-ability to accurately measure vertical eye movements,

inter-ference of eye-blink artifacts,' poor signal to noise ratio,


susceptibility to changes in skin resistance caused by

perspi-ration, and a dependence on lighting conditions in the test


room.'"


Table I compares the characteristics of EOG with those

of three other eye movement recording techniques that are

currently used, primarily in research. "' These other


tech-niques are more sensitive than EOG but at present are not

practical for routine ENG testing. The direct video recording

of eye movements is the newest and most promising of these

techniques. A video camera is used that interfaces with a

digital computer. At regular intervals images are stored by

the computer for subsequent data analysis." Specialized


al-gorithms for digital signal processing are then used to

deter-mine horizontal and vertical eye positions. With the rapid


advances occuff ing in this area, it is reasonable to expect that

the sensitivity will improve and the costs will decrease in the

near future.


Electronystagmography can be used to evaluate many

types of eye movement disorders by adapting the testing

procedure for specific abnormalities. It is useful, however, to

have a standard test battery that screens all important areas.

A typical test battery includes tests for pathologic nystagmus,

vestibulo-ocular reflex function (usually the bithermal


ca-loric test), and visual ocular control (saccades and smooth

pursuit).


From the Department of Neurology, University of California, Los Angeles, School of Medicine (or Baloh), and the Department of Otolaryngology, University of
Pittsburgh School of Medicine, and the Eye and Ear Hospital, Pittsburgh (Dr Furman).

Supported by National Institutes of Health grant No. NS-09823.

Reprint requests to Robert W. Baloh, MD, Department of Neurology, UCLA School of Medicine, Los Angeles, CA 90024-1769.
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60 VESTIBULAR FUNCTION TESTING


ABBREVIATIONS USED IN TEXT

ENG = electronystagntography

EOG = electro-ocuiography

VOR = vestibulo-ocular reflex

VOR-Fix = VOR with fixation-suppression

WOR = visual vestibulo-ocular reflex


Recording for Pathologic Nystagmus

Pathologic nystagmus may be spontaneous (present in the


primary position with the patient seated), positional (induced

by a change in head position), or gaze-evoked (induced by a

change in eye position). I


Spontaneous nystagmus of peripheral vestibular origin is

strongly suppressed with fixation and usually is not evident

on routine examination unless a patient is seen within a week

of the acute incident (Table 2). By contrast, peripheral ves-


CENTER


ELECTRODES


AMPLIFIER


PEN FIECOIDE1


L GAZE


Figure 1.-The technique of electro-oculography is shown (from

Baloh6).


tibular nystagmus can be recorded with patients' eyes closed

or with their eyes open in darkness and for as long as five to

ten years after an acute peripheral vestibular lesion. About

10% to 20% of normal subjects will have a low-velocity

spontaneous nystagmus with eyes closed or with eyes open in

darkness-less than 3 degrees per second."' As a general


rule, spontaneous nystagmus present with fixation-that is,

seen on routine examination-that persists for more than a

week is a central sign. Congenital spontaneous nystagmus is

usually easily differentiated from acquired central vestibular

nystagmus because the former has a high frequency and


vari-able waveform and has been present since infancy.

Positional nystagmus can be static or paroxysmal (Table


3). Static positional nystagmus is induced by slowly placing

the patient in the supine, right lateral, and left lateral


posi-tions. This type of positional nystagmus persists as long as

the position is held. Paroxysmal positional nystagmus, on the

other hand, is induced by a rapid change from the erect


sitting to the supine head-hanging left, center, or right

posi-tions. It is initially high in frequency but rapidly dissipates


within 30 seconds to I minute.


The most common variety of paroxysmal positional

nys-tagmu s- so-called benign positional nystagmus- usually has


a 3- to 10-second latency before it begins and rarely lasts

longer than 15 seconds. The nystagmus has linear and


tor-sional components with the fast component directed

up-ward-that is, towards the forehead." A key feature is that


patients experience severe vertigo with initial positioning but

with repeated positioning, vertigo and nystagmus rapidly


dis-appear. By contrast, paroxysmal positional nystagmus of

central origin typically does not decrease in amplitude or

duration with repeated positioning, does not have a clear

latency, and usually lasts longer than 30 seconds." The


di-rection is unpredictable and may be different in different

positions. It is often truly vertical with the fast component

directed downward-that is, towards the cheeks.


Static positional nystagmus is a common finding both in

normal subjects and patients when eye movements are


re-corded with their eyes open in darkness or with their eyes

closed. As in the case of spontaneous nystagmus, however,

the average slow-phase velocity of static positional nys-


TABLE l.-Important Features of Different Eye Movement Recording Techniques


Eye Movement Recording Techniques


Feature Electro-oculography Infrared Reflection Scleral Search Coil Video*


Recording device ..................... Paste-on electrodes


Principle . . . . . . . . . . . . . . . . . . . . . . . . . . . Comeoretinal potential


Range of horizontal eye movement, degree ....
 ±40

Range of vertical eye movement, degree ......
 ±30

Range of torsional eye movement ..........
 ...

Approximate accuracy, degree ............
 1-2

Approximate cost, $t ..................
2,000

Will record when patient's eyes closed .......
 Yes

Able to record normal vision ..............
 Yes

Able to record during head movement .......
 Yes

Susceptible to eye-blink artifacts ...........
 Yes

Sensitive to changes in room lighting ........
 Yes

Sensitive to electrical interference ...........
 Yes

Sensitive to electromyrographic interference ....
 Yes

'Computer analyzed video recordings.

tinciuding electronic amplifiers, it needed.


Photovoltaic diodes on Coil inside contact lens Video camera

glasses


Differential reflection of Electric current Digital processing of

iris and sclera induced in coil video image

±10-15 Unlimited Unlimited

±5-10 Unlimited Unlimited

... Unlimited Unlimited

0.5 0.01 1

8,000 20,000 100,000

No Yes No

Yes Yes Yes

No Yes Yes

Yes Yes Yes

No No No

Yes Yes No,,

No No No
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tagmus in normal subjects does not exceed 3 degrees per

second.'"'"' The nystagmus may be unidirectional in all

positions or direction-changing in different positions. Both

di rec tion-c hanging and direction-fixed types of static


posi-tional nystagmus occur most commonly with peripheral

ves-tibular disorders, but both also occur with central lesions."'


Their presence only indicates a dysfunction in the vestibular

system without a localizing value. As with spontaneous


nys-tagmus, however, a lack of suppression with fixation and

signs of associated brain-stem dysfunction suggest a central

lesion.


Gaze-evoked nystagmus is induced by having a patient

fixate on a target 30 degrees to the right, left, above, and

below the center position. Eye position should be held for at

least 30 seconds. A gaze deviation beyond 40 degrees should

be avoided because it may result in nystagmus even in normal

subjects ("end-point nystagmus"). Normal subjects can have

gaze-evoked nystagmus in the dark or with eyes closed, but

gaze-evoked nystagmus recorded with fixation is always an

abnormal sign.


Symmetric gaze-evoked nystagmus is most commonly

produced by the ingestion of drugs such as phenobarbital,

phenytoin, alcohol, and diazepam. It can also occur in


pa-tients with such varied conditions as myasthenia gravis,

mul-tiple sclerosis, and cerebellar atrophy. ' Asymmetric

hori-zontal gaze-evoked nystagmus always indicates a structural


brain-stem or cerebellar lesion, with the lesion usually on the

side of the larger amplitude nystagmus ("Bruns's


nys-tagmus").10 Rebound nystagmus is a type of gaze-evoked

nystagmus that either disappears or reverses direction as an

eccentric gaze position is held. When the eyes are returned to

the primary position, nystagmus occurs in the direction of the

return saccade. Rebound nystagmus is the only variety of

nystagmus thought to be specific for cerebellar


involve-ment. 11 .22


Bithermal Caloric Testing

The caloric test uses a nonphysiologic stimulus to induce


endolymphatic flow in the horizontal semicircular canal and

thus horizontal nystagmus by creating a temperature gradient

from one side of the canal to the other. Unfortunately,


be-cause of their position in the temporal bone, the vertical


semicircular canals cannot be reliably activated by a caloric

stimulus.


With bithermal caloric testing each ear is irrigated with a

constant flow rate of water that is 7'C below body


tempera-ture (30'C [86*Fl) and 7'C above body temperature (44'C

[ I I 1 '171). The patient lies in the supine position with the head

tilted 30 degrees forward so that the horizontal semicircular

canals are in the vertical plane. Recordings are made with the

patient's eyes open behind Frenzel glasses or in total


dark-ness. Recording with patients' eyes closed is not

recom-mended since eye closure can suppress vestibular nystagmus


in some subjects; in others, lid artifacts are prominent. 23


From the ENG recordings, the maximum slow-phase

ve-locity is calculated for a five- to ten-second interval at the


peak of response. Slow-phase velocity is a much more

sensi-tive indicator of vestibular function than either the duration


or frequency of the caloric response."'


The four responses of a bithermal caloric test are

rou-tinely compared with two standard formulas. The vestibular


paresis formula,

(L 30-C + L 44-C) - (R 300C + R 440C) X 100,
L 301C + L 440C + R 30'C + R 44oC


compares the right-sided responses with the left-sided

re-sponses, and the directional preponderance formula,


(L 30-C + R 44-C) - (L 44-C + R 30-C) 
100,
L 300C + R 440C + L 440C + R 30*C "


compares nystagmus to the right with nystagmus to the left in

the same person. In both of these formulas, the difference in

response is reported as a percentage of the total response.

This is important because the absolute magnitude of caloric

response is dependent on several factors, including age.


Di-viding by the total response normalizes the measurements to

remove the large variability in absolute magnitude of normal

caloric responses. In our laboratories, the upper normal

value for vestibular paresis is 22 %, while that for directional

preponderance is 28% (using the maximum slow-phase


ve-locity in the above equations). 15


A caloric fixation-suppression index can be obtained by

having a patient fixate on a target during the middle of the

response. Because the slow-phase velocity of


caloric-induced nystagmus is constantly changing, it is important

that the fixation period occur near the time of maximum


TABLE 2.-Types of Spontaneous Nystagmus


I Nystagmus Type Description Location of Lesion I

Peripheral vestibular . Combined horizontal-torsional, inhibited with fixation except in acute stage (< 1 week) Labyrinth or vestibular nerve

Central vestibular ... Pure horizontal, vertical, or torsional not well inhibited with fixation Central vestibular pathways-brain stem


and cerebellum

Congenital ........ High-frequency variable waveform present since infancy Unknown, no structural correlate


I TABLE 3.-Types of Positional Nystagmus I


I Nystagmus Type Description Locating Lesion I

Paroxysmal Positional

Peripheral ...... Torsional up-beat, brief (<30 sec), fatigability, usually prominent in only one position


Central ........ Pure horizontal or vertical, persists (> 30 sec), no fatigue, prominent in multiple

positions


Static Positional

Peripheral ...... Combined horizontal-torsional, inhibited with fixation except in acute stage

Central ........ Pure horizontal, vertical, or torsional. not inhibited with fwation


Labyrinth, probably posterior semicircular

canal

Fourth ventricular region


Labyrinth or vestibular nerve

Central vestibular pathways-brain stem

and cerebellum
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response to obtain the best estimate of fixation-suppression.

The fixation-suppression index is defined as the average

slow-phase velocity with fixation divided by the average

slow-phase velocity without fixation X 100. In normal,


sub-jects, the average visual-suppression index is 48 % ± 10 %. "


Abnormal findings on the bithermal caloric test are

sum-marized in Table 4. As a general rule, a substantial vestibular


paresis indicates a peripheral vestibular lesion (including the

nerve root entry zone), while a substantial directional


pre-ponderance is nonlocalizing-that is, it can occur with

pe-npheral and central lesions. The caloric test is relatively


insensitive for identifying bilateral vestibular lesions, such as

those caused by ototoxic drugs. Because of the wide range of

normal values for a maximal slow-phase velocity-5 to 100

degrees per second in our laboratory-a patient's value may

decrease severalfold before falling below the normal range."'


Lesions of the cerebellum occasionally can lead to bilateral

increased caloric responses, but again because of the wide

range of normal values, it is rare to find caloric responses that

exceed the upper normal range. Impaired


fixation-suppres-sion of caloric-induced nystagmus indicates a central

ner-vous system lesion, most commonly a lesion involving the


midline cerebellum.


Saccades and Smooth Pursuit


Along with the vestibulo-ocular reflexes, two visually

controlled ocular stabilizing systems produce conjugate eye

movements-the saccadic and smooth pursuit.10 The


sac-cadic system responds to a retinal position error to bring a

peripheral target to the fovea in the shortest possible time.

The smooth pursuit system maintains gaze on a moving

target by generating a continuous match of eye and target

velocity. Optokinetic nystagmus is a form of smooth pursuit

in which eye tracking motion in one direction is periodically

interrupted by corrective saccades in the opposite direction

to relocate the gaze onto new targets coming into the visual

field. Saccadic and pursuit eye movements are typically


in-duced by having a patient follow a target moving in a stepwise


and a sinusoidal pattern, respectively. For optokinetic

testing, a striped pattern is moved across the patient's visual

field in a clockwise and counterclockwise direction. With

ENG, features of these visually controlled eye movements

can be accurately measured and the results compared with

normative data. Typically measured are the peak velocity,

accuracy, and reaction time of saccadic eye movements."


For pursuit and optokinetic nystagmus, the tracking eye

velocity is compared with the target or optokinetic drum

velocity-"


Abnormalities of visual ocular control are helpful for

localizing lesions of the central nervous system (Table 5).11


With one exception, peripheral vestibular lesions do not

im-pair visual ocular control. After an acute unilateral


labyrin-thine or vestibular nerve lesion, smooth pursuit and

optoki-netic nystagmus slow-phase velocity will be transiently


decreased to the contralateral side-that is, in the direction of

the spontaneous nystagmus. The asymmetry of smooth


pur-suit and optokinetic nystagmus disappears in a few weeks

despite the persistence of the vestibular nystagmus in the

dark.


Rotational Testing of the Horizontal

Semicircular Canals


Rotational testing of the horizontal vestibulo-ocular

re-flex is becoming more widely used because modern


motor-driven platforms can be precisely controlled and multiple

graded stimuli can be delivered in a relatively short time. In

addition, rotatory testing is often less bothersome to patients

than caloric testing. Unlike caloric testing, rotatory testing

depends only on the inner ear and is unrelated to the physical

features of the external ear or temporal bone. Thus,


rota-tional testing is a more reliable vestibular stimulus. A major

disadvantage of rotational testing is that both ears are


stimu-lated simultaneously so that it is less useful than caloric


testing for identifying unilateral peripheral vestibular

le-sions.


I 
TABLE 4.-Interpreting the Results of a Bithermal Caloric Test


I Result Description Location of Lesion


Vestibular paresis ........... > 22%* asymmetry between right- and left-sided

responses


Directional preponderance ..... >28%* asymmetry between left-beating and

right-beating nystagmus


Bilateral hypoactive ......... Slow-component velocity < 5 degrees/sec bilaterally

Impaired fixation-suppression ... Fixation does not produce at least 50% decrease in


maximum slow-component velocity

values for UCLA: each laboratory should establish normative data.


Unilateral labyrinth, vestibular nerve, including root entry zone


Nonlocalizing (anywhere in peripheral and central vestibular

pathways) I

Bilateral labyrinth, vestibular nerves, including root entry zones

Central-brain stem and midline cerebellar


TABLE 5.-Summary of Visual Ocular Control Abnormalities Produced by Focal Neurologic Lesions


Smooth Pursuit and tokinetic

Location of Lesion SRccades Nystagmus SlowpAbase


Cerebeilopontine angle Ipsilateral dysmetrie Progressive ipsilateral impairment

Diffuse cerebellar ...... Bilateral dysmetria Bilateral impairment

Intrinsic brain stem .... Decreased maximum velocity, increased delay time lpsilateral or contralateral impairment

Basalganglia ........ Hypometria,t increased delay time (bilateral) Bilateral impairment

Frontoparietal cortex Contralateral hypometria Normal

Parieto-occipital cortex Normal Ipsilateral impairment


U ishoots and overshoots.

urnWdeershools only.


0
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For rotational testing in our laboratories, a patient is

seated in a chair mounted on a motorized rotating table

placed inside a light-tight electrically shielded room." For

EOG calibration, an array of three light-emitting diodes

spaced at the center and 15 degrees to the right and left is

attached to a chair directly in front of the patient. Frequent

calibrations are interspersed throughout the testing


proce-dure to correct for any fluctuations in the corneoretinal

po-tential. The rotatory chair, a surrounding optokinetic drum,


and calibration lights are all controlled by the same

micro-processor that analyzes the nystagmus response.


The vestibular system is tested by rotating the chair

sinu-soidally-in the dark (vestibulo-ocular reflex, or VOR), in


the light with the optokinetic drum stationary (visual

vestibu-lo-ocular reflex, or VVOR), and in the dark with the center


light-emitting diode lit (VOR with fixation-suppression, or

VOR-Fix). In the first instance, the vestibular system is tested

without visual influence, whereas in the second, the


vestib-ular and optokinetic systems are stimulated in a synergistic

fashion; in the third, the pursuit system is used to suppress

vestibular-induced nystagmus. The computer generates

stimulus signals at frequencies ranging from 0.0125 to 1.6

Hz and peak velocities of 15 to 100 degrees per second. For

screening purposes, we routinely use 0.05 Hz and a peak

velocity of 60 degrees per second.


lypical responses of a normal subject to optokinetic and

the three standard rotational tests are shown in Figure 2, left

panel. In each case, the peak stimulus velocity is 60 degrees

per second. All responses are symmetric. The mean gain

(defined as peak slow-phase velocity divided by peak


stim-ulus velocity) ± I standard deviation for similar testing in 20

normal subjects is as follows: optokinetic nystagmus, 0. 83 ±

0. 13; VOR, 0.50 ± 0.15; VVOR, 0.99 ± 0.05; VOR-Fix,

0.03 ± 0.02.


Patients with unilateral lesions of the labyrinth or eighth

nerve have two characteristic abnormalities on VOR testing;

they show an asymmetric gain-that is, a decreased


slow-phase velocity with rotation towards the side of the

le-sion-and an increased phase lead (abnormal timing) of eye


velocity relative to stimulus velocity at low frequencies of

rotation, 0.05 Hz and lower (Figure 2, center panel). 10 The

asymmetry of response is most pronounced with acute


le-sions and often disappears as recovery occurs, whereas the

abnormal timing at low frequencies remains indefinitely."


With bilateral peripheral vestibular lesions, the VOR

re-sponses are symmetrically decreased or absent at low


fre-quencies (Figure 2, right panel), although VOR responses

may be preserved at higher frequencies. As a general rule,

optokinetic nystagmus and visual-vestibular interaction tests

are normal in patients with peripheral vestibular lesions


al-though a transient asymmetry can occur if there is a strong

spontaneous nystagmus.


As opposed to patients with peripheral vestibular lesions,

patients with central nervous system lesions usually have

abnormalities of visual vestibular interaction. Three


charac-teristic abnormal patterns on the standard rotational test

bat-tery are shown in Figure 3. Lesions of the lateral medulla


involving the vestibular nuclei characteristically affect both

visual and vestibulo-ocular responses." Often the


optoki-netic nystagmus gain is greater towards the side of the lesion,

whereas the VOR gain is greater away from the side of the

lesion. Fixation-suppression of the VOR is uniformly


im-paired, particularly slow phases towards the side of the le-


sion. Patients with lesions involving the vestibulocerebellum

have severely impaired optokinetic responses." The gains of

their VOR, VVOR, and VOR-Fix responses are


approxi-mately the same-that is, these patients are unable to

modu-late their vestibulo-ocular reflex with vision. Finally, lesions


of the visual motor pathways from the parietal-occipital

cortex to the horizontal gaze center in the pons impair


ipsilat-eral visual following responses-smooth pursuit and

opto-kinetic nystagmus slow phases-without affecting VOR


re-sponses."' Fixation-suppression of contralateral VOR slow

phases is impaired because pursuit in one direction is used to

inhibit VOR slow phases in the opposite direction.
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Figure 2-The plots show slow-phase velocity versus time for


opto-kinetic rvystagmus (OKN) and sinusoidal rotational tests (0.05 Hz,

peak velocity 60 degrees per second) in a normal subject (left), a

patient who underwent right labyrinthectomy (center), and a patient

with bilateral vestibulopathy due to using ototoxic drugs (right) (from

Baloh et a129). VOR = vestibulo-ocular reflex, VVOR = visual VOR,

VOR-Fix = VOR with fixation-suppression
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Figure 3.-The plots show slow-phase velocity versus time for

opto-kinetic nystagmus (OKN) and the four standard sinusoidal rotational


tests (0.05 Hz, peak velocity 60 degrees per second) in a patient with

infarction of the left lateral medullary region (left), a patient with

caudal midline cerebellar atrophy (center), and a patient with glioma

in the deep parielal lobe on the left side (right). VOR =


vestibulo-ocular reflex, VVOR = visual VOR, VOR-Fix = VOR with

fixation-suppression
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TABLE 6.-Vestibular Tests and the Suborgans They 
Stimulate*


Semicircular Canals

Test
 Horizontal vertical
Otoliths


Conventional rotatory chair ...
. X ...
 ...

Pitch rotation

Upright ...............
. ... X
 X

On-side ...............
. ... X

Ocular counterrolling

Static ................
.
 X

Dynamic ..............
. X
 X

Eccentric rotation ..........
. X ...
 X

Off -vertical rotation ........
.. X
 X

Linear track ............
.. ... ...
 X

Parallel swing ...........
.. ... ...
 X


x denotes stimulation.


Tests of the Vertical Semicircular Canals

and Otoliths


As noted, vestibular tests that are in current use evaluate

only the horizontal semicircular canals. Future tests,


de-signed to evaluate other vestibular suborgans-the vertical

semicircular canals and otolith organs-will require


move-ments that stimulate these receptors singly or in

combina-tion." The determination of which vestibular suborgans are


stimulated by a particular movement is often complex and

requires a knowledge of three factors: whether the stimulus

is an angular or a linear acceleration, the orientation of the

skull (and thus the labyrinth) with respect to the movement,

and the orientation of the movement with respect to gravity.

Table 6 lists the tests we will describe and indicates which

suborgans the various tests are designed to evaluate.


Pitch Rotation


Rotating the head in the sagittal plane-like nodding the

head "yes"-stimulates all four vertical semicircular canals.

If the pitch stimulus is delivered with the subject seated in the

upright position (upright pitch), the head changes its


orienta-tion with respect to gravity as it tips forward and backward.

This change in orientation with respect to gravity stimulates

the otolith organs in addition to the vertical semicircular

canals. If, however, a subject is seated in a conventional


rotatory chair with the head tilted towards the shoulder so

that one ear is down, the orientation of the subject with

respect to gravity will not change during rotation and the

otoliths will not be stimulated. This stimulus, called


"on-side" 
pitch, is thus comparable to conventional rotation


de-scribed above, except that for on-side pitch rotation, the

ver-tical rather than the horizontal semicircular canals are


stimu-lated.

There are major limitations to the use of pitch rotation


clinically because of problems with delivering the stimulus

and measuring the response. Although on-side pitch can be

delivered with only minor modifications of a conventional

rotatory chair, upright pitch requires cumbersome and costly

equipment. Moreover, the vertical eye movements that are

induced by pitch rotation cannot be measured accurately

with EOG; rather, either the magnetic scleral search coil or a

video recording system is used. Preliminary studies in

normal animals and humans indicate that there is a difference

in the vestibulo-ocular responses to pitch between the up-


right and the on-side positions.'"' The gain was decreased

and asymmetries were present in the latter compared with the


former.


Ocular Counterrolling

The otolith-ocular reflex produces torsional eye


move-ments during static head tilts. Rotating the head towards the

right shoulder causes the eyes to counterrotate to the left, and


rotating the head towards the left shoulder causes the eyes to

counterrotate to the right. Such rotation of the head in the

coronal plane is called roll and the counterrotation of the eyes

is called ocular counterrolling. 11-4 ' To complicate matters,

dynamic roll movements also stimulate the vertical


semicir-cular canals because of the angular acceleration of the

move-ment. Thus, when using roll stimulation, a distinction should


be made between static and dynamic ocular counterrolling.


As with pitch rotation, the use of ocular counterrolling

clinically is hampered by difficulties both in delivering the

stimulus and in measuring the response. For patients to be


rotated in their coronal plane, they must be securely fastened

to a cumbersome and costly device. In addition, the amount

of torsional eye movement produced by a static tilt in the

coronal plane is relatively small. For example, if the head is


tilted 45 degrees, the eyes counterroll only about 7 degrees.


Electro-oculography and infrared reflection techniques are

insensitive to this type of movement so that photographic or

video recording or the magnetic scleral search coil must be

used.


To date, several studies have indicated that unilateral

pe-ripheral vestibular lesions produce asymmetries in static

oc-ular counterrolling.41-44 Further research is needed,


how-ever, to determine the reliability of this technique in clinical

vestibular laboratories.


Eccentric Rotation


Eccentric (off-center) rotation is delivered by seating a

subject upright in a conventional rotatory chair so that the

head is away from the axis of rotation, as if the head were

placed at the end of the arm of a centrifuge. During angular

acceleration with the head eccentric, the labyrinth is exposed

to both a rotational and a linear acceleration and thus both the

otolith organs and the horizontal semicircular canals are

stimulated. Once a constant angular velocity is achieved,

only the otoliths are stimulated. A complexity in fully


de-scribing this vestibular stimulus arises from the fact that the

net linear acceleration delivered to a subject is the vector

summation of the linear acceleration produced by the


move-ment itself and the linear acceleration produced by gravity.

The advantages of eccentric rotation are that conventional


rotatory chairs (with minor modifications) and EOG

methods can be used forth is test.


With sinuisoidal angular acceleration, the eye movements

induced with the head at the center of rotation are compared

with those induced during eccentric rotation, the difference


being caused by the otolith 
organs." Preliminary studies


suggest that this might be a useful clinical test of the

otolith-ocular reflex .41 An even simpler test of otolith function is to


have the patient estimate the subjective vertical-using a

ver-tical light bar-during constant-velocity eccentric rotation. 4 1


Unlike other tests of subjective vestibular sensation, the

sen-sation of tilt experienced during eccentric rotation appears to


be highly reproducible. Patients with unilateral peripheral
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vestibular lesions experience less of a sensation of tilt when

the damaged ear is outermost."


Linear Acceleration on Sleds


Another technique that has been used to study otolithic

function in research laboratories is to deliver a pure linear

acceleration on a linear track.'"' The device typically


con-sists of a roller-coasterlike sled that runs along a track. As

with eccentric rotation, the otolith organs sense the net linear

acceleration-that is, the vector summation of the linear


ac-celeration induced by the sled itself and that induced by

gravity. For a relatively simple case in which the subject is

placed on the sled facing the side as if looking out of the side

window of an automobile moving forward, a consistent


hori-zontal eye movement (including nystagmus) can be recorded

with EOG. For other head orientations, vertical or torsional

eye movements are induced, requiring other eye movement

recording techniques such as the magnetic scleral search coil

or a video system. The use of linear sleds clinically would be


severely limited by the expense and size of the equipment.


Parallel Swing

The parallel swing is a simple technique for inducing


linear acceleration that may be practical in a clinical

labora-tory."," It consists of a platform suspended from the ceiling


by supporting cables at each of its four corners. For

small-amplitude displacements, almost pure horizontal linear


ac-celeration is experienced by a subject seated on the platform.

As with a linear sled, the eye movement response on a


par-allel swing depends on the orientation of the subject's head

relative to the linear acceleration of the swing and gravity.

Thus, various combinations of horizontal, vertical, and


tor-sional eye movements may be induced. Preliminary studies

indicate that horizontal eye movements are reliably induced

when normal human subjects are seated in the dark facing the

side so that the linear acceleration occurs along the interaural

axis.'"' Patients with bilateral peripheral vestibular lesions

have diminished or absent responses."


Off-Vertical Rotation

The off-vertical rotation test is done by seating the subject


in a conventional rotatory chair and then tilting the entire

apparatus, including the chair and subject. I"' In this way, as

the subject rotates, the head is continually changing its


orien-tation with respect to gravity. In the extreme case, in which

the chair is tipped completely on its side (earth horizontal

axis or "barbecue rotation"), the subject is rotated from

supine to lateral to prone to lateral, and so on. Once a


con-stant velocity is achieved, only the otolith organs are

stimu-lated as the canals respond only to angular acceleration.


A major advantage of this type of otolith test is that a

conventional rotatory chair can be used if the angle of the

inclination is kept small. Subjects can be placed in or


re-moved from the apparatus easily, and conventional EOG can

record the eye movements because they are largely


hori-zontal. A disadvantage is that the stimulus often produces

nausea.


Off-vertical rotation testing using a constant velocity in

normal subjects induces two horizontal eye movement


com-ponents, a bias and a modulation component. In patients with

unilateral peripheral vestibular lesions, the bias component

is diminished when a patient rotates towards the involved ear,

while the modulation component remains unchanged.'"'


Summary of Vertical Semicircular Canal and Otolith Tests


The tests of the vertical semicircular canal and otolith


function briefly described are all based on the knowledge that


the vertical semicircular canals sense angular acceleration in


the coronal and sagittal planes and the otoliths sense linear


acceleration in all directions. Each test induces a


combina-tion of horizontal, vertical, and torsional eye movements


depending on the characteristics of the movement, the

orien-tation of the subject with respect to the movement, and the


orientation of the movement with respect to gravity. Further


research is needed to determine the potential clinical

useful-ness of these investigational techniques.


Vestibulospinal Testing


The neural pathways that underlie the vestibular

contribu-tion to the control of head, body, and limb positions are


collectively called the vestibulospinal system. 16 As noted,

current vestibular laboratory tests concentrate on the


vesti-bulo-ocular system; the vestibulospinal system has been


rela-tively neglected. A major reason for this neglect is that it is


difficult to accurately assess the role of the vestibulospinal

system in isolation from other sensory systems, namely,


vi-sion and somatosensation.


Static Force Plates


The simplest method of recording human postural sway

uses a so-called force plate. There are several devices of this


type, each designed with the basic idea of recording the


position of a subject's center of mass when upright. In fact,

these devices measure the position of the center of force,

which is a good estimate of the position of the center of mass

if a body is moving slowly. The major limitation of such


devices relates to the following: the nervous system uses a


combination of sensory modalities during the maintenance of


an upright stance, and static force plates do not yield

con-trolled stimulus-response measures of vestibulospinal


func-tion and thus must rely on spontaneous movements of the

body. This latter consideration is analogous to assessing the

vestibulo-ocular system by simply monitoring eye position in


the absence of vestibular stimulation. Measuring postural


sway might be useful as a screening test for imbalance, but

the information it provides is nonspecific and probably not

helpful for identifying vestibular lesions. 11-11


Moving Platform Posturography


Moving force platforms have been designed to overcome


the limitations of static force platforms discussed above both


by controlling the relative contributions of the visual,

so-matosensory, and vestibular inputs that are normally used to


maintain an upright posture and by incorporating

stimulus-response measures. With such a device, the platform on


which a subject stands can be moved simultaneously with the


visual surround. By coupling the platform to the sway of the


subject, it is possible to maintain a constant angle between

the foot and lower leg, thereby reducing a major source of


somatosensory input to the postural control system." If the

subject closes his or her eyes or if the movement of the visual

enclosure is coupled to body sway, the subject is also


de-prived of visual information about postural sway. In this way,

the influence of the labyrinth on the upright posture through

the vestibulospinal system can be studied in a more or less

isolated manner."' A disadvantage of this technique is that


during postural sway, many of the suborgans of the vestibular
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labyrinth are stimulated simultaneously, including the

ver-tical semicircular canals and the otolith organs. For this


reason, moving platform studies are incapable of providing

an assessment of the individual suborgans of the vestibular

labyrinth. To date, moving force platform studies have


indi-cated that a bilateral reduction in peripheral vestibular

func-tion results in abnormal postural sway when the device is


operated to isolate the vestibulospinal system." More

re-search is required, however, to determine the usefulness of


moving force platforms for routinely assessing the

vestibu-lospinal system.


Vestibular Evoked Potentials

The ability to record a human vestibular evoked potential


has obvious merits as it would provide an objective measure

of peripheral vestibular function that would be independent


of either the ocular motor or postural control systems.


De-spite the fact that sensory evoked potentials using auditory,


visual, and somatosensory inputs have been developed and

are in routine clinical use, short-latency vestibular evoked


potentials have been recorded successfully only in small


lab-oratory animals .61.61 This lack of development is related to

the difficulty in delivering a vestibular stimulus that is


ca-pable of triggering a coordinated volley of neural activity, a


requirement for eliciting a measurable evoked potential. The

vestibular equivalent of an auditory click, visual flash, or


somatosensory prick is a brief, abrupt, high-intensity

rota-tion equivalent to the rotation encountered during a blow to


the face-an angular acceleration in the range of 7,000


de-grees per second squared.


Prior research regarding human vestibular evoked


poten-tials has focused on recording long-latency cortical


poten-tials rather than brain-stem evoked potentials .61-61 The


re-sults of these studies are conflicting; it is still unclear


whether the recorded potentials are specific for the vestibular


stimulus. Considering their possible clinical usefulness,

re-search on vestibular evoked potentials will undoubtedly


con-tinue.
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Caloric Data Summary
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Caloric Test


s1l;lw 1.'eM: tvnc.


4pf Rkww"fical
 Nicolet

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



Nvstaumus Data Scan
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NICOLET NYSTARe PWS

TECHNICAL SPECIFICATIONS


The Nicolet Nystar* Plus ENG System is an automated, computerized ENG system designed to provide all

standard ENG procedures plus advanced ENG testing with on-line analysis of all test results. The system

includes a 1311 monitor with touch screen operation, an HP printer, an EOG amplifier and a

curved, digitally controlled lightbar.


- ENG SOFTWARE


Nystagmus analysis of Optokinetic, Caloric,

Gaze, Positional, and Positioning testing.

Advanced test analysis of vertical EOG,


Ran-dom Saccade, Rotary Chair, and Smooth

Pur-suit. Identifies and eliminates contaminating


artifacts. Menu-driven with touch screen

operation.


Criteria for minimum nystagmus automatic

beatanalysis:


approximately 2.8 degreestsec,

2 beats in a 5 second period,

I to 2 degrees amplitude.


Amplitude resolution: 0.06 degrees.


COMPUTER


Three-microprocessor-based system:

80286 control microprocessor,

8031 microprocessor for offset and gain


control,

8751 microprocessor for 1/0 control.


I Megabyte RAM.


MONITOR


13 " amber, high-resolution monochrome

(720 horizontal x 348 vertical pixels).


Weight: 45lbs.120.Skg)

Size: 13" x 13" x 17"


(33.0 x 33.0 x 43.2 cm)


CURVED LIGHTHAR

OPTICAL STIMULATOR


Curved shape provides a uniform viewing

distance at 91 cm. LED is 0, 1 11 x 0.25" each

with uniform brightness. 800 x 100 field for


- optokinetic tests. Computer-controlled target

stimulus for all ENG tests. Mar-resistant,


glare-reducing red filter. Wall mount bracket with

rotation for vertical tests.


Curvesjzeý 56"x9"x3.5"


(14.2 x 22.9 x 8.9 cmJ


Weightý 28 lbs. 112.7 kg)


c-ecifications subject to change without notice

sed October 1, 1990


DATASTORAGE


The internal disk drive accommodates 3.5"


720 kilobyte disks and provides fast data

storage and retrieval. For more speed, an

optional 40 Mbyte hard drive can be added.


EOG AMPLIFIER


Two-channel EOG amplifier. True DC coupling

with programmable gains and offsets. Optically

isolated for patient safety. Two-pole 40-Hz

filter with 50160-Hz notch filter. Automatic

gain and offset for each channel under


soft-ware control.


IMPEDANCE SYSTEM


Internal offset automatically determines

unacceptable impedance tolerances. Provides

screen display messages for required

impedance adjustments.


PRINTER


Hewlett Packard LaserJet III printer-300 dots

per inch, horizontal and vertical resolution.


Hewlett Packard DeskJet Plus

printer-300 dots per inch, horizontal and vertical


resolution.


Hewlett Packard Think-let printer-) 50 cps,

192 dots per inch horizontal, 96 dots per inch

vertical.


KEYBOARD


Keyboard facilitates the entry of patient

infor-mation, clateltime, etc.


11


ACCESSORIES


Patient cable, footswitch, accessory kit

(electrodes and skin preparation paste),

user manual.


ENVIRONMENTAL SPECIFICATIONS-


Storage temperature: -10to]30degrees

Fahrenheit (-23 to 55

degrees Centigrade)


Operating

temperature:


Relative humidity:


Ioltage:


Frequency:


Nicolet Biomedical Instruments


5 2 25 Verona Road, Madison, WI, USA 5 3711-4495, 6081271- 3 33 3, FAX 608/27 3-5067.

Sales and Service Offices Worldwide, Subsidiary Offices: Belgium, Canada, France, Germany, United Kingdom andjapan.


45 to 90 degrees

Fahrenheit (7 to 32

degrees Centigrade)

25to85%


non-condensing

100 to 130 VAC and

and 220 to 250 VAC

50 to 60 Hz


,Nfcoletil

INSULNUM OF DISCOVERY


169-403000
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7`r'ovP,Jor* LT


.Specifications

Bio-logicc Electronystagmography (ENG)

IBM PCýAT Compatible

Acqaisitiw Parametm


ator, or Brain Alias- 2 cl)anr*`,S

AC and DC amplffiers

Suift-M impredance test


Dispiay and Printout param*lefs

" controi t= Carl be d to acipst qa.'n or off.%t

" K"w)cwd controýof galnand offset

" Demoxjraphic d;Ma ;& relained for- all testsý

" Intemai vock Controls the rnaxifntar. tifný,of ewh v-&l (up to 21 mirwktesý

" Keyboard or control box test:nwrrupbon


tv'it rlanle&

- User-defined test secuence

- Untrol box of keyboard ca"ibralion.

- Five speds for waveform 61splay

- Sý,opes calcuiated autornaficafiy

- Built-in of averages of siopes and &tandard deviations

- Keyboard wntroj of curw. '>Pe('0

- Goic"r-coded wottoig of wavotorms

- RA summary reporting

- Tabie of oalculWion reqults wvaiiabie

- Reports are printed in standard ENG fom-o.1,


Expansi*s Capabffities

" TraveW and Navigator can ce- expanded to do tnpograptI4, btasr.. ropping and rýrordirxg up to 32 chans ies

" Can be expanded to o-o AEP. VER SEP,. ENG, ENN, NOV, E0(_'i, ERG,'.'>on.ji ý,ofxluction, 4?'; Hz ERP, CSA. and


topr/graphic brain mapping


Dio-logic ENG is available as a stand-akme- systOm of as an OPOOn *n SnY

ffia-logic elema&a mmft 0 *I'm, Comptete informatim on jxicot is

avaflatft by calfing wo-323,1326 (Iffin*i* cati cWWO 312-949-5200),


f*POr'S& b0awimme ram 'ýikvhwitý 44 608 41 fýgl

8"PWIM Pwisrf, Albon Stmel, RGOO:


CNPPý3.g N"cr... .%3NW;F G

UX W7 5W r-AXý .44 W18 .41M?


ýEsm K;S a ýFWefrwx 0 Ovsimýs QW.,
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Automatic WaVet*rn) MaSUTOments wim manuai owkrTme
 ............ ... ....
computer*cate.illat'lon"of--ca)6-00- 
equations; inciuding --Apantaneous -nystag,mus::ý


Printed report'can be a short summary or complete With ail observed waveforms

Plus, our famous 24 months of free software updates:, nd a 12 month hardware wArranty


........... ..........
................... ......


-Microcomputer: EOG Amplifier:

IBM AT compatible computer. three channel

20 Meg hard disk Isolated InPuts

1,2 Meg floppy disk DC - 30 Hz ftequency response:


EGA graphics display automatic waveform centering

dot matrix printer signal quality pheck

digital light bar automatic ampUtude adjustment


Upgradeable


Bo.f 
. 
h the desktop and the portable can be upgraded with Mioromedical Technologlos

VORTEO, our inexpensiveOuto-rotational sensor or Micromedical Technologies


rotaflonal:: chair, laser and optokinatic.. projector.


Call 1-8W/3U-4154 today for more information or


Micromedical Technologies, Inc. 110 West Walnut


Telephoneý 2171483-2122


a demonstration


* Chatham, IL 62629


1-8001334-4154 * FAX: 2171483-4533


............. ................... ...... ..........


f
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Give your patients

the best that


technology can

provide at an

affordable price

with Micromedical

Rýchnologies

Model 1500B

Computerized

ENG.


--------------------------------------

-------ILI

------------


1.500H ram


* Includes an IONA 3866X cimgwwd)ký V(-',A t.,.oýor w.-onitor.

* The 00SWAh (an camoj lesl


* A djAd Hght baf of iaser j5m6.x:(,?" for and'. testing"

* Fro cak&v HaUpke, and posilional Wing, a wilml,, mountt,,d lightbar k, pkrovidef.V


We provide simplicity, A ?, charinel FOG, arnpiifier iniside thi.', 
awomatic.ýiliy -idjusts ýAa;n


and

r
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10*ýýýýýýýý


V& intelligent
--MOOR cawpu'* . . , .


ofaccora".-.Y in,


Nysitagrnus ineasurernent is ammatic. Scow phýtses aw shown inwh;ýI-ý while fast phise.5 and

anifacts am red.


Manual override nrAions include: ý'.:) ti.nlity to d0eteand i.ný,ert nystagmus beats and -,2) ability

toadju5t the average caloric veioczfy.


The coampuv"ý ide.31ifif."S the if) Secoml secAm. highest;-ýverage vt-flocity.


Or.. scfemn andpo-ýJe` elinAnxies Pap, waste.


Wavýýformscan be qored enl týh. hard disk or on diskette rxýfrniffing convenient reanalysiý;'


We prmddde performan-ve: Wavpforms afe analyzed in only 2 V-j 4 ý;ecofids depending on the

-juration of the teýit.


w, s

Isivc x- lilt',
7 e S a c 0 t r, m h e! n -o


The ý'N
-

--ind n-iodifý ior f,,ach patient.
, - , -ýd


Nystagnms repcn'. optýioný indude: 10 5cicond mea.ý..'Ufcd

b) 1,,2 page V"'hok: I.est' and (o full Scale stripchart.
-sections


e calofi"
i'-ýysuigfmuý; ci)n b(:, 
riýrnovedl iforn ih - . c


w reudo w0h be touch of a key,


We provide convenience, For ease in inteqw,.,tation, all

outsid(.ý -,Ainicif th-reshxý,&ls are sumi-narizir-d on the


face A.wcond page. Shows graphic. and nwneric reSOIS

6 Al foul cAoric te5t.'ý.


L/

Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



(b) (4)
Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



(b) (4)
Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



(b) (4)
Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



(b) (4)
Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



(b) (4)
Records processed under FOIA 2021-2718; Released on 4/29/2021. Rereleased by CDRH under 2024-386 on 5/29/2024.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@FDA.HHS.GOV OR 301-796-8118



F 
, 
&N-IRVILLE MEDICAI.,


Accident and emergency staff, anaestliesiologists, clinical pharmacology researchers,

diabetologists, general practitioners, neurologists, opthalmologists, psychologists.?

recovenr room pen, onnel, ttmumatologists and substance abuse testers.


P: ýRý..SICAN i-ý ti'--ý.C' jr. ptactica;


wanted.


.. offi"m ;Yc"urate, qu 3r.t"IMivE, amd dynaf- i'ý' a'ý: 3remeý-ft 
ý)Up:'
:i, .1


aý;d refle>' ")v scannin(j' -w413 data 8:",-1:


rpcordm<j,dispýay and prMtout zrý fýýXib"R_ fwm.'altý'

:y avaýý
 o; i ýy witi I hbu: Výd. O-w-'Aw-d


eqW.)MeN


Put al And wmn of

-:we ')een


P UP::- SCA-N a comi.pact, Iq hlveeg N, ý-ýaro a r:la Ný

-.-)"1445 int., A (-J'QýM hc.'arc: 'ww 'PN4


m 1-3
m'ý fb'* pý3rsc.-n'ýj Corn.mAw Qpfmaiv:n%ý pografm, ilx&tainl'

-ýIobie


Cea!3e,; 10

;ýcuole ostýmaw:ý tP-&s:*4k;,3


-:ý' '. ' -3 P " aý--.d - - fno'N)d IN31 be
bb omti , . ýafýtic 1i , Proxif3o

U-*d ý3t;'Xýbdent in prfcp

wards arO rooms, -on N')u.,ýeca4%-; anO w: army pýw3


to f faýý'.Ue' str.ess or R-"st-"Slonw' a. r,)Uw ;Sý


ýt 'ýXsr. týr rtý r3o ;A'j.% Mifx data ca"


j n da
-e Wl- P'181ýiý ' I


optional *Uxtilefy monitor

"2) Program floppy disks (5146 OrWW)


IBM PC or Compat1we Com"t
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MEASURESCREEN


SPECIFICATIONS - Type 6 Optical Unit
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Type 6EV cimvii


Scan Rate I (ýý
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fr-fn


1 Vj ring i:ý
6 0ý
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Type 6 CIM-oft Board


Tvpe GEV Circuit Board
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4 -rype 6 CS (Consonaual Stimulus) Optical Unit


a;rafqý a lo oF."JEF "wW,


Meagurament sequential serial, numi>er
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4) Diameters (mm)
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HOUSE IR/VIDEO - ELECTRODE ENG

COMPARISON CHART


Nicolet Biologic Micromed. House

Nystar+ ENG 1500B IR/Video


Operation

Electrode

Video


Number of

Channels


AC Equivalent

DC Equivalent


Power Source

120V/6OHz


Bandwidth or

Sampling Freg.(Hz)


Computer Control


Output

VGA Display

Printer


Optical Stimuli

Fixation

Ocular Motor


Horizontal Testing

Vertical Testing


Gaze

Smooth Pursuit

Saccadic


Software Controlled


Nicolet Nystar Plus - Curved Lightbar Optical Stimulator accessory

# Bio-logic - does not market a lightbar accessory

+ Micromedical - digital light and calibration bar accessory


4ý11
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HOUSE IR/VIDEO - PUPILSCAN

COMPARISON CHART


House

IR/Video


Pupilscan


Image Sensor

CCD array

Size (pixels)


Illumination

Infrared LED's

Peak Wavelength

Number/Eye


Intensity


Image Display

monitor


Scan Rate


D(
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