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AUTOMATED FPERIMETRY man offers me his ren to sidn the sur-—
chase order. But Just 3s I am about to do
Everu few weeks I receive wvet another s0y second thoughts crowd into me  mind.
advertisement for the newest in automated At  this difficult Juncture of truing to
rerimeters. The mailman brinds an decide whether or not automated rerimetruy
eledantly rFrinted brochure which shows a is worth the not insubstantial investments
handsome ivors colored rerimeter with an I review what I have learned in 211 the
electronic rlotter to diserlaw the fields. gyears of meassuring visual fields bw hand,
Its "intellidence" resides in 8 microero- I try to rinroint the clinical decisions
cessor which has been rrodgrammed according that hindge on chandes in the field. I tru
to the srecifications of unnamed exrerts to assess the limitations of mernual tech-
to select successive stimuli and correlate nicues and to determines if I cany whether
them with the Fatient’s signalled automated rerimetry will actuzlly overcome
resronses. The machine in the brochure them.
arrears to be rlotting the visual field of
an attractive wound woman sitting in front The root rroblem of measuring the
of its who has rlaced her head in the chin visual field is the discrerancy betweern
,rest  and is dazindg into the oren hem-— the obdective characteristics of retinal
isrhere. Nearbyr contemrlating the scene sensitivity and the ratient’s subjective
with overt satisfaction stands 2 middle exrerience of what he sees. It is a sim-
aged man in 2 white coat with whomy if I #le rsucho-phusiolodical fact that one can
understand the coruwriters correctlur I am see obdects at which one is nrot lookindgy
to identify muself. For a modest invest-— thatr in other wordsy one rossesses peri-
ment of between twenty and ninety thousand rheral vision in the technical sense, It
dollarsy I can tske his rlace. is @& factr» howevery of which the satient
is initially unaware. The rarid effort-
The brochure exelains the sources of less wunconscious motions of the ewes fa-
his satisfaction. The estimation of the cilitate the illusion that the acuitw is
visual field has hitherto been a the same at 211 andles and that the visual
bottleneck in his work. It made his daus field is everwwhere ecuazlly share. One is
longd and sometimes disadreeable. It re- unaware that the eves are virtuslly zlwaus
duced the number of orerations he found in motiony that the ares of acute vision
time to do. It erevented him from srend- is constantls being rerositionedr and that
ind time with his familw. Sirce he ac- the visual scerne that he rerceives is ac-—
auired the automated rerimeter all that tualley 2 comrosite of numerous individual
has chansed. The drudgerwy of examining and identifisble visual imrressions. The
thirty ratients a daw has dissirated, In naive and natural resronse to a visual
@ few hours’ timer an aide with nothind stimulus in the rerirheral fields as a1l
more than a high school dirloma has of us who have examined the visual fields
learned to orerate the rerimeter. Almost of our ratients krow onle too wells is to
every daw scotomata that would ereviouslw turn  the ewes +to fixate the obdect that
have been overlooked are ricked ug. There has attracted ones attention. Thus there
is the subtles and sometimes not so subtle is a continuing functional intedration of
imrlication that only by availing muself rerirheral and central visions and it is
of its rrerrodgrammed assistance can I ful- not at all surrprising that some of our ra-
fill my erofessional oblidations to mwy ra- tients have difficulty distinduishing
tients. "Better ratient care' was the between the two.
salesman’s rFromises and the brochure pur-
Frorts to illustrate how the eromise can When the examiner rlots a2 ratient’s
come true. Then toor the eractical side visual field for the first timer he is in
of thinds is not fordotten., The rerimeter fact a teacher., His initial +task is +to
has in effect created 3 new class of ser-— demonstrate to the eatient that, while
vices renderedr Justified a2 rnew set of fixating on 2 central tardgetr one can
chardesy asudmented the cash flowr and in- "see' in the rerirhery., Next the ratient
creased the derreciation allowances rer-— must be taught to resrond consistently to
mitted on Form 1040. No wonder the rerirheral stimuli. Finally the ratient
rerimeter’s new owner looks content. A must learn to recodnize scotomata. The
few days laterr the salesman stors by mu identification of a strong rerirheral
office. “"Retter ratient carer® he rrom- stimulus is easwr and many ratients under-
isesy and a higher net income. The sales-— stand immediately what is exrected of
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them., Eut the determination of .Just where

a small tardet disarrears intor and the
rrecise point at which it reaepears from
the derth of & scotoma are Juddments at

times extremels difficulty and not even

the most exrerienced and intellidgent of
ratients can be certain. It is obvious
and wet too readily fordgotten that the

sensitivity in the rerirheral visual field
determined in this manner is a function
not only of the intedrity of the retina
and the ortic nerve but slso of the clari-
ty of the media and of the steadiness of
fixation. More than thaty it is also a
function of attention and discriminations

of the ability to coordinate and to rer-
form simultaneously two serarate visual
tasks. The iddentification of the reri-

rheral stimulus 18 3 skill derendent in
rart on the ratient’s alertness and intel-
ligence? it is & skill which imrroves with
Frractice.

These considerations suddgest that it
might be useful to distinguish between re-
tinal sensitivity on the one hand and the
visual field on the other. The visual
field has been described as an island of
vision rising from a sea of darkness. BRut
it is the sratial resresentation of reti-
nal sensitivity which so arrears as an is-
land with a8 reak at the fovear and with a
shoreline that corresronds to the boundarw
of the sensory retina. This interrreta-
tion of retinel sensitivity is a model
constructed from exrerimental datas whose
usefulness requires no re-emrhasis. Con-
fusion arises when one fordets that this
model does not corresrond to the ratient’s
exrerience. What the ratient sees is
something auite different. He seess by
and larder what he exrects to see. That
is why he has difficulty in recodnizing,
not to sreak of definingy a8 scotoma in the
raracentral or rerirheral visual field.
It is truethat in the trained exrerimen-
tal subdect the isosrters of the visual
field and the sensitivity of the retins
coincide. But in 2 larde erorortion of
our ratients the sensitivity of the reti-
nar be it constant or otherwiser cannot be
clinically calibratedr for it is obscured
by unsteadwy fixations wandering attention»
intervening fatiduer and the intercurrence
of both external and internal distrac-
tions. The visual fieldy thereforer that
we are truing to rlot is from a3 rsucholod-
ical rersrectiver an ideaslization. No
wonder we have difficulties in detting
consistent results.

The examination of retinal sensitivi-
tw is an idealization also from a rurely
deometrical roint of view. It would re-
auirer allowind five seconds for each
measurementr more than 316 24 hour daus of
continuous field testing to determine the
sensitivity to four different intensities
of stimulus of each seuare millimeter of
the visual field at a distance of 330 mil-

r

limeters. No rerimetric technicuer
ever automated it might bes can
the wvisual sensitivity of but
fraction of the retina. Thus to
visual fields comrletels is
auestion. No visual field
will do anuthindg more than to samrle the
sensitivity of the retina st selected
roints. Which roints are samrledy how
frequentlyry and with how many different
stimulis these are matters of optimizing a
cost-benefit ratio. The wvalue of in-
creased rrecision and completeress must he
balanced adainst increasing exrense. An
exhaustive examination is precluded, how-
every not only by financial costy but by
the fatidue which attends srolondged exami-
nation and which makes the resrFonses
less and 1less reliabler wuntily after a
certain roints valid initiasl data become
obscured by error,

howr
measure
a small
mar  the
out of the
examination

Automated rerimetry is promoted with
two distinguishable rromises which are
customarily  lumred todethers but which
deserve serarate consideration. The first
of these rromises is that when automated
rerimetry is substituted for marnual rro-
ceduresr there will be a3 net savinsty ac—
cruingd to the vendor or rossible to the
s#urchaser of the health care in auestion.
If an examiner is very busuy with other
tasksy so that his time is relatively
valuabler then indeed the automated rerim-—
etery if it can be orerated relisbly by 2
less shkilled techniciany may rFay its way.
However when the examiners as is sometimes
the caser is not fully occuriedy his time
is less valuabler, and then manual examina-
tion of the visusl fieldr recuiring as it
does minimal carital investmenty becomes
economically rreferable. In anu events it
would seem wise to defer so larde a com-
mitment of funds until a8 rractice is firm-
lgy established and the cost-effectivenss
of the machine can be confidently eredict-
ed.

The second issue is whether or not
automated rerimetrwy is inherently more re-
liable or sensitive than manual tech-
nicuUes. The mador rroblem about field
testing with conventional methods is that
even in the best of hands thewy freauently
rroduce inconsistent results, It is a
common exrerience that if a field is re-
reated several timesy a8 different result
may be obtained on each occasion. Thus
the real size of the field defect remains
in doubtr and even more imrortants if the
examinations in auestion have been
serarated by any substantial interval of
timer one cannot tell whether the rrodres-
sion of field loss is arrarent or real.
As a8 resultr one has accustomed oneselfs
however unsatisfactory it may ber to
disredard small chanses in the wvisual
fieldr and to defer taking action until
rrodression of field loss has been esta-
blished bewond reasonable doubt.




; The rrecise nature of the limitations
of field testing is not denerally recod-

nized. An excessivelw mechanical in—
terrretation of the visual function
rresurroses that the visual field coin-

cides with retinal sensitivitu and that
given a coorerative and reasonably intel-
lident ratienty a8 comretent examiner
should be able in every instance to rlot a
consistent and relisble field., Thus the
difficulte of the +task is denied and,
ironicallyr- its rerformance is then
deledated to a technician or rerhars to &
Junior resident. Under these cir-
cumstancess the shortcomings of an unreli-
able field test are blamed on the subordi-
natey with the imrlication that the chiefys
had he not been busy with more imrortant

“mattersy might have done bBetter., Arrrised

of this state of affairs, the electronic
endgineer comes forward and offers to hels
us bw building what on first thought might
arrear to be the ideal examiners a machine
that can rrovide a rerroduceable stimulus
without detting tired or bored or imra-
Rient. .

Can automated rerimetrw circumvent
the limitations of field testing? It
offers the dreat advantade of an absolute-
1y rerroduceable stimulus. Yet variation
in the stimulus is relatively wunimrortant
amond the factors that account for the
variability and inaccuracy of +the wvisual
field. 0Of far dreater imrortance is the
inconsistency of the satient’s resronse

which is often arrarent even whenr in the
course of a sindle examinations the
stimulus is evidentlw rerroduceable. The

basic assumrtion that at ang divern loca-
tion in the wvisusl field the ratient’s
resronse to a8 stimulus should corresrond
to the sensitivity of the retina is valid
onlwy for a trained exrerimental subdect.
The averade ratient who has dlaucoma usu-
ally lacks the cualities that make someone
a good subdect for esuchorhuysical testing.
Much of the variation that obscures the
significance of clinical field examination
almost certainly derives from fluctuations
in attention and awareness to which the
averade ratient is rrone.  Whernr as is
often the case in elderly ratientss the
ortical media are cloudus the reliabilitw
of wvisual field measurements decreases
even more.

Nothindg that has been rpublished sud-
gests that automated rerimetrw solves the
rroblem of the inattentive or wunreliable
ratient or the rroblem of rlottinsg a mean-
ingful field in the eresence of media ora-~
cities. Indeed it seems rossibles and
this is rerhars the dreatest hazard of au-
tomated rerimetric techniauesr that a
technician who has no other duty than to
orerate the machiner who is indifferent to
the ratient’s state of mind and who knows
nothing about his cataract or vitreous
oracityr maw misintereret an arsrarent loss

of field as beind dlaucomastous in origine
when in fact it is anxiety or inasttentions
lens oracity or vitreous infiltrate that
is resronsibles. For the elderlur fordet-
ful and confused rpatienty with rerhars
roor central fixstion or clouds medias
with short memory and defective hearings
automated rerimetry will srobable be even
less reliable than manual techniaues.
Indeedy its wuncritical wuse will dive
highly misleading results that would have
been immediatelw aprarent to 3 human exa-

miner attemrting to enlist the ratients
cooreration in  the classical tangent
sereen examination., It is a3 common obser-
vation that the only truly satisfactoru

field examinations are those that are ob-
tained on rpatients who by virtue of their
“intelliderce and insidht and by virtue
also of their concern about their eroblem
have acauired many of the characteristics
of trained exrerimentzl subJects. Indeed
clinical field testing is successful
lardelw to the extent that the examiner is
able to teach the ratient to remsin alert
and objective in rerorting what he sees.
Thus field testind is 2 rrocess of commun-—
ication. Omne of the examirer’s most im~
rortant tasks is to evaluate the ratient’s
understanding of the field testind rFro-
cedure and interrret the ratient’s rerlies
accordindluy, Clearly any elaborate in-
strumentation is likely to interfere with
this rrocess. One of the reassons why
tandent screen examination is so satisfac-
tory is that close and reliable communica-
tion between ratient and examiner maw be
so readily esteblished., One of the disad-
vantades of automated rerimetry is that it
interroses a2 comrlen electromechanical
device between ratient and examiner which
cannot but block the rrocesses of communi-
cation that are so imrortant in the in-

terrretation and evaluation of the wvisual
field examination.
Whatever scientific value the

dgeometric model of the visual field may

haver it is the sureoseé of FTield testing
in clinical eractice not to demonstrate
retinal rhusiolody but to obtain srecific

information essentizl to determining the
treatment that the ratient is to receive.
We considery thereforey the actual func-
tion which the information derived from
the field examination fulfills in our di-
agnosis and treatment of the d4laucoma ra-
tient. (It maw he rnoted sarenthetically
that similar analuses are apposite in  the
evaluation of rotential or actual field
defects in diseases of the retina and of
the nervous swstemy and thaty mutatis mu-
tandisy the conclusions to which we come
about the dlaucoms fields maw well have
relevance in those other areas aslso.)

As a screening techniaue for dlauco-
mar rerimetry is unsatisfactorwyy hecause
disease thus uncovered will be far ad-
vanced and would better have been detected
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by tonometry and orhthalmoscory in  an
earlier stade. We do not wait for field
loss to occur before initiating treatment
for =laucoma. That decision is made on
the basis of the rressure and the arrear—
ance of the disc. Information about the
vigsual field is required primarily for one
rFurrose: to ascertain whetherr given the
Frevailing intraocular pressurer one may
continue to treat the ratient with medica-
tion or whether filtering surserw is re-
auired. This cuestion arises in two dis—
tinduishable contexts. We encounter it in
the situation where the disc 1is badly
curred and the tension remzins signifi-
cantly elevated on maximum tolerated medi-
cal therarw and after laser trabeculorlas-
tus Consider a ratient with an excavated
disc and 2 eressure that can not be
brought belowr for examrler 34 mm Hg, If

such a ratient were found to have a nerve
fiber bundle field defectsy one would
recommend #romet filterindg surderwr since

under those circumstances the likelihood
X % X X X
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of field loss rrodressing to blindness
would be verw dreat. Ify on the other
handr no field loss were demonstrablesr it
would be essentizly no matter which tech-
niaue of examination had been utilizedy to
rereat the field examination at relativelw
freauent intervals because of the raridity
with which larde amounts of Tield loss can
occur wunder these conditions. The second
situation where the results of field exam—
ination are decisive in determining the
course of dlaucomz treatment 1is wheres
given rreexisting field lossy the tension
has heen brought to statistically normal
levels but where a filterind rrocedure
offers the rossibility of lowering the
rressure wet further., In this situation
one would advise surdery onle if there
were evidence of rrodression of field
lossy and it would be of the utmost imror-
tance to obtain srecise and rerroduceable
fields, In both situations we now content
ourselves with identifwing dross and un-
mistakable alterationsy and we have adart-
ed our clinical decision making to the im-
rerfections of our field testing tech-
nicues. More reliable methods of estimat-
ing visuzl field loss would ensble us to
rroceed with dreater confidence to the
surdical treatment of dlaucoma. Nonethe-
lessy it is imrortent not to fordget that
inaccuracy in  the field examination is
seldom the limiting fsctor in glaucoms
therary! When field examination is rer-
formed sufficiently freauentlys its inac-
curacyd is almost never the cause of thera-
reutic failure.

How much helsy if angy automated rer-—
imetry will Frovide us in monitoring the
rrogression of d4laucoma cannot be rredict-
ed on the basis of available data. The
literature with which the manufacturers
surrly wus is devoid of ang meanindful
calibration of their machines. We need to
know how accurate the automated rerimeters
arer how rerroducesble their results. We
need to know what rrorortion of the roru-
lation that has glaucoma lends itself to
satisfactory examination with the automat-
ed rerimeter., It is the sbsence of this
information which makes one hesitate to
rlace ones order. If automated rerimeters
are reliable a2nd accurater dats to surrort
their reliasbility and accuracy should be
forthcoming. Until thenr we would do
better to staw with manual techniaues.




