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1. Introduction

The goal of the present work isto evaluate the feasibility of performing routine visual
function screening on neonates in an obstetric dinic. It is desirable that the tednique be
sensitive, reliable, easy to administer, require short test durations, and not involve agrea
number of medicd personnel.

Existing techniques including preferential looking, optokinetic nystagmus, and
eledrophysiologicd responses were found impradicad with resped to these aiteria. A new
approach involving the visua pursuit of a pattern stimulus is described. The results from a
preliminary evaluation on 150 newborn infants in the obstetric dinic are presented.

2. Methods

Many methods have been proposed for the evaluation of visual functionsin neonates.

Eadh involves a speafic combination of stimulus and response but al have some limitations
/1/, and none gpea to be suitable for systematic aality screening.

Preferential looking is time consuming and requires the subjedive interpretation of eye
movement fixations, which can only be performed by skill ed observers.

Visual eledrophysiology methods are limited by the ladk of cooperation of these very young
subjeds. The influence of many artifads sich as body movements, eye movements, etc. may
be controlled by the use of appropriate rejedion criteria and statisticd analysis techniques /2/.

The poor attention span of these patients makes the reaording of responses from T.V. pattern
stimulation extremely difficult on aroutine basis. The visua pursuit technique has also been
the objed of severa research reports/3- 11/. These studies have been limited to the visual



pursuit of large objeds: colored cubes, red woolen kalls, "Mickey's head," blad circleson a
white badground, schematic faces, etc. Attempts to measure visua aauity have been made by
deaeasing the size of the moving objeds. However, in this stuation it is not clea whether the
response is affeded by alocd change in stimulus luminance or by a dhange in stimulus
resolution.

These mnsiderations led usto the design of a new type of eledronicdly generated stimulus
with an average luminance matching the badground luminance This gimulus covers a small
part of the visual field (6 degrees of visual angle) and so does not €licit an optokinetic
nystagmus.

3. Apparatus and Procedure

The visua pursuit method was implemented on a"Vision Monitor" system (Fig. |) which
includes a microcomputer, a cdahode ray tube (CRT) visual stimulator, and a biopotential
recording unit. This /stem is edficdly designed for the evaluation of visual functions. It
includes vision tests for neonates, central and pera central visua field and visual
eledrophysiology (VER and ERG).

Figure 1

The CRT stimulator is a 20-inch, P31 white phosphor tube /12/. The dedron beam scanning
rate is 100 frames per seaond with 200 noninterlacel horizonta lines per frame. The stimulus
is made of asmall square aeasustaining 6 degrees of visua angle and fill ed with a verticd
grating (Fig. 2).

Figure 2

The stimulus average luminance matches the bad<ground luminance and it is put in motion
along the hoizontal axis at a cnstant velocity. Stimulus sze (spatia frequency), contrast and
velocity are programmable. The examination is performed in adark room in order to



eliminate sources of visual stimulation other than the CRT. The dild is s&ed in a baby chair.
Two blocks of plastic foam are used to restrain head movements (Fig. 3).

Figure 3

Eye screen distanceis 30 cm. The recording of eye movements was obtained using
eledrooculography. The dinicd observation of eye movements as an adjunct to the objedive
measures was considered unsuitable due to its ladk of quantification and the time involved in
evaluation of eye movement from the position of the corned reflex relative to the pupl was
too expensive when performed automaticaly /13/. Eye movements are recorded from 2
temporal eledrodes with a ground eledrode located on the forehead. The biopotential
recording system was st with a 0.1 Hz high-passfilter in order to eliminate problems
asociated with eledrode polarizaion. A flickering white uniform stimulus is first presented
at the center of the screen. Both eyes are stimulated and recorded simultaneously. The pursuit
stimulusis generated as on as the dild appeas to be watching the target. The test position
and the dedrooculographic signal are simultaneously displayed on the wntrol screen. Five
successve swees of the target are recorded for ead test tun. This processrequires between
20 and 40seconds, depending upon the stimulus velocity. The complete testing procedure is
usually performed within lessthan 3 minutes. Results are recorded on a floppy disk and
processed after the examination sesson in order to determine the aorrelation between eye
movements and the movement of the stimulus. At the present time, one person takes care of
the dnild, applies the dedrodes and observes the /e movements. A second person operates
the computer system. However, one person could easily perform both tasks.

4. Reaults

157 full term infants from the obstetric dinic in Roubaix have been tested with this technique.
Agesranged from 1 day to 13 days with an average of 5 days. Only 4 children rejeded the
eledrodes. Forty-eight children fell alseep before any response muld be recorded.
Appropriate following responses were dicited in 105 children. Table 1 summerizesthe
performances obtained for the different tests. The tests were not presented systematicdly: The
procedure started with the presentation of a 146-minute test moving at 7 degrees/seand.

The subsequent tests were presented acarding to the dhild's response to the first test. If a
pursuit was obtained, the spatial frequency of the stimulus was increased. If no response was
elicited to the first trial, the spatial frequency was deaeased. Eacdh infant's examination



involved a maximum of 4 tests. Some of the ealy recrdings were made with a stimulus
velocity of 15 degrees/second, but the mgjority were performed at 7 degrees/ second.

Resolution Vgle%(/:gg Vzlgg/'gSS
| 36min | 33% |
. 73min | 59% | 33%
| 146min | 74% | 72%
| 293min |  508% | 190%
Table1

Percentages of pursuit as a function of stimulus velocity and resolution

5. Discussion

Visual pursuit scores were obtained in 70% of the infants tested. The highest spatial frequency
(36 minutes) was followed by 33% of the infants.

Thisresult isin good agreement with the visual aauity measurements reported for this age
group with the preferential looking tedhnique, i.e.: 30 min. arc /14/ and a resolving angle of
28 min. arc using visua evoked potentials/15/.

Different forms of pursuit behavior were recorded in this gudy (seeinfant data shown in Fig.
4).
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Figure 4
Typicd recordings from 4 (upper) and 5 (lower) day old infants



As previoudy reported by BARTEN et a. (1971), some recordings are dharaderized by a
saccalic pattern with rather predse pursuit for short periods of time but show poor correlation
with the dedrooculographic representations of stimulus movements due to saccales.

Other recordings siow agood gobal correlation but alesspredse pursuit.

6. Summary

These preliminary results are extremely encouraging.

Future developments of objedive measures of infant visual aauity include the systematic
screening of alarger sample of obstetric dinic patients with a follow-up of the infants with
low performance during the tests.

We ae dso undertaking development of a system that performs smultaneous analysis of head

and eye movements and which produces models of the different types of pursuit behavior
which have been observed.
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