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THTRODLUICT TOM S BECEGROUMD

HOR T Z0MNTAL ZE O OMYSTAHEMUS. . o these thres words have besn
poepping wp in journals and newspapers all over the country.
Aloonol inducsd horizontal gare nystegmus has becoms @ hot topic
ek orly for aptonstrists ot for the gensral puablic too.
yorie wants bo know how it oworks, 1F it oworks amd why 1t
Fe ks !

The purpose of our study was to investigate the validity of
horizontal gaze nyvstagmus test (HENTY) cwrrently in uss as &
g sobriety testing method by many stabs police deparitments.
attempted this by recording eyve movemsnts and compar-ing them
wichh subjectilve messuwremsnts.,
whisr bhe sves athempl to tra
g smooth puwesult ancd guicl : ;
smoot s e s Laternoy of meser ancd  responds
bhie velooibty of & target. e saccadic system, on bthe obhes
Mand, has = latency  of Z29 msec ard responds to bthe position of
the target. Howsver, both svetems are affected by the introdaction
of alcohol into the body. Smooth tracking i ho e adfe
increase in the amocunt of processing btime reguired to generat
mever movemsnty while ssccadic tracking is affected by a
i wvelooity and an incrssse in labtency  btime. Ml cohol
breth of hhese stems by acting on bthsic sites of  origin: & Fres
amadian ponbing reticul s formation and the flococulus of Lhe
cerebel lum. 5 Sfter relatively low levels of aloohol iorrchuetd o,
smooth puwesuits begin bto depend on sacoades Lo the evaes
4o bo hhe moving bargetb. Thie der iy mossemen thai e 1t
woocalled nyvstagmas and are totelly involuntary. Al though
maity  people will  sxhibit nvstagous when looking  in sxireme
positions of gaze, intoxicabtion results in an end-point nvstagnus
i ing sk smmsller angles of latersl devistion, The effects of
alcohol on smootkh purseits and end-point n
et whiioh the HENT was based.

T 198E%, the HMationsl Highwsy Trafdfic Safety Sdministration
MHTSA) developed & standardized test batbthery for police
officers  bo debtecrming s suspechbed deank dedver s blood
concerntrati o (BACH . Dus to the ineffectivensss of random  tests
besimg  wsed by the various police departments, o floers e
mainly arreshting drivers with BACs in the 0. 15-0019% range. e a
result,  many drivers with BACs betwesn OO 1008 arnd OO 14% were  notb
eing pioked up sven though they were legally drunk. It =hoald
pe mobed  that o a BAD of O,10% and above is  considered  legall:
i cated by most stetes. Therefore, hhe MNMHT hattery
clevel opesd o pilck ap dedsers wiith 1 ower Cr e

" Limit. Thiee Admindsteation devel oped whi el
ul artel,  the wall and taen, and the : @l
e OF the three, the HENT wss determined to be
seprsd bl ove i predioting BOCs, The
mbien wssd alone 1s TEY. blhern wssd in conjunction with
2%, The
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The BACs of the ten subiects varied from 0.08% to O, 147%. Thig:
sub jects were allowed to chose their aleoholic beverage and then

were  raguired to consume it in &0 minutes, Fiftesn minutes
after drinking stopped, & portable breath tester (FET) was used
to datermine the BAC. This Fifteen minute time lapss was
required  for  the alceccholic residue to leave Lthe mouth. Char
testing immediately followed FET testing. nce  drinking  was

discontinued, the FPET was administered at approximately one hour
intervals,

[y ~esting consisted of measuring end point nvstagous both
obijectively and suiectively at various time intervals. Wee also
recorded the smoothness of pursuit eve movements for the ledt Eve
at these seame time interval s.

Ta record the pursuits, the subject fixated the tip of an
ink  pen which was snoothly drawn acroszs the face of the vard
stick to the right and left. The limits of the anovement were set
at 40 degrees on either side of central fixation.

Mext a fixation target was moved in 9 degree increments to

calibrate the eve trac for each patient. After calibration, the
+'n¢t10n targat waes slowly moved to the limits of gaze Ffor the

eight V. Tl poaiint  at which nvstagmus occocurred GRS
utumdt1rallw recorded on the eve trac tape. At the same time

the eve trac was recording the eye movements, we subjectively
eztimated the onset angle of nvstagmus.

DETE

We noted from our results that in most cases, recordings of
pursuits were esmooth before the consumption of alcohol. The
{ﬂll0u1nq azmplp n+ an eve +rac +'pe denonstrd es Fhld,
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Eefore alcohol consumption began, we subjectively noted Jer ey
Lt movements in two of the subiects. The breskdown  of
its for the remaining eight subjects waz found to ccowr a5
zarly as one hour and fifteen minutes after drinking began and as
late as two howrs and twentv-seven minutes. ne of the subjects
never sublectively showed & breakdown. The chart on page
eight  shows the actual time intervals for esach subject
and the type of puwsuit movements =licitsd.

Dur objective data, for the most part, agreed with that found
sl dectivel v, The instrument detected the onset of jerkv pursuit
SOOITEL thiae we did subjectivelwy. In contrast to i

-



chaervations, three of the subjects showed ierky pursuits befao
alcoholic consumption began. The remaining seven subijects miowed
the breakdown as early as twenty minutesz after alcohol imductian

anc  as late as two howrs and four minutes. The chart on
page nine shows the actual times involved, Below 1is  an

example of ierky pUFwUTL eye  movemente as recorded by the eve
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Tre atteapting to record the onset of HEH, we discoverad the

limitations the eyve trac imposed. Due to inherent problems with
calibration and the limitations in tracking large eye excursions,
the dats collected were deemed inaccurate. A eve trac has &
range  of  approximsbely 10 degrees on either side of central
Faivact d o . Mhereas, the eye movements we were attempting to
“ecord ranged from 30 to 50 deqr ees ., Therefore, we have no

ol jective measures of HGN to compare with  owr  subiective
tindings. We could however, compare our subiective estimates of
HGM with  B&Cs. This comparison was only made with five of the
sib iects rather than 211 ten. We found that in eleven of the

Ehirteen readings taken, we would correctly have identified &
subject as being legally intodicaeated solely on the basis of the
HENT.

AMELYSTE

Through trial and error, we determined the sve trac to be an
@xee]l lent instrument for the recording of pursuit eve movements.
Howerver , it was inadequeats for the measurement and recording of
end point nystagmus. Therefore, we were unable to substantiate the
relatinnship between BAC and the onset of horizontal g
nystagmis,.  An infrared eve monitor, which was unavailable to us
at the time of ow study could possibly give the validstion we sesk,
However , that will be the subject of another study.

Analysis of owr pursuit eyve movement dats showed the eve trac
as  being slightly more sensitive bthan the Rumars ave in detecting
Je iy eve movements., However , the eyve was remarkably acc zrdte,
Out  of the 40 readings taken, subjective and uhjr tive data
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failed to matoch only six times. This iz an accuraﬂf = j{ HEY.
Im  comparing ouwr subiective meazuwres of legal into ion with
those from the FBT, our accuracy rate was also 85%.




CEINCELUS TOMN

Mueh  mors regsedssch could be done in this area if Lhe proper
instertmentation  could be scquiced. The eftects of varying the
stimelug distance should be looked at more closely. Also the eyve
miwements  of bhe cheondc deinker versus the occasional  deinber
could  be  compared. Clinically, the information {from this
ressarch conld be applied in the examination of patients. I used
ay  knowledge of alcohol induced horizontal nvstagmus as & clus in
determining whether & patient of mine had red eves from an extended
wiarr contact lens versus intoxication. I also fesel ik is
imp et art £ 3 Lhes to realize the difference betwesn &
pathaloglcxlly related nystagmus and an alcohol /drug related one,
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Frerpul ations and Cornditions

Sty deo must ot deink sny alooholic beversge within & 24
Mrowe period bedfors the ssperimental session.
vl jeccbs mw rrext: balbe any bl ous e e
gquid Ldwers within Fopwr period befors the
=S T
car e s subisct o bthis experiment while bhak

[rr Trdbneed mechi cation.
Arovoneg  who is alooholic, of who has had  serious  personal
problemns with the use of aloohol canneot be a subiect.
Omly that sanoount of sloobol required bto reach a predebermined
by 1 o aloohol concentration will bs administersd. Mo
adaitional alcokol will be allowed.
Subjects will not be reguired to finish the alcohol doss i+
they feesl they cannot or oo not want to dednk b 211,
Subjscts  will ot be required to findsh  the experimental

seion iF they feel they canmmot or do ot owant Lo continue.
MA11 subijects whether they complete the sup vt o ot must
Blood slcohol concentration below 0,056 befors Gl

o to leave supesrvision of the experimenter.

e

sants

s preer o merh sl

o

LIIC Ay

i

L




@yve movensnts
wj pursuil eve mo

TIME TNTERVASL SUBJECTIVE ANALYSIE  OBJECTIVE aMALYEID
J J

T J J

J J

T o

J

Ra S 5
i b 5 g
I T J of
i he. o J
A 0 9 o
Tt J o
_.H i
’ o o
. ] J
T J N

J

MLt o)
. J J
J J
il e | o

s

£5 . L) = 5
Lok 345 min. o
B2 omina J J
I ohre 2 omir. J g
il o

1o
e
& omin.

i

2.

]
4]

i3

o st]
80

L S

T (5 N
IR

b

RN

ot




SUBJIECT

:
i
fon I

[
-t
8

b

TIME

I
L e

{1 d,

=3

& s

1 b
59 mi
1 he.

B0 omi
1 bt
O

L hrs
L ke
L RAF .

INTERYAL

._ [ o

L5 omin.
i«

o wd o omin.

LH min.

2 MmiFis

SURJECTIVE

I

LEGAL.

DETERMIMATION
INTOXTCATION

ETAT

0, 0l 3
0. 122
O, 147
0, 100

0,084
0,109

L

0. 50
0. 138

0. 125



