
Dr. Steve 
Hackley, 
assistant 
professor of 
psychology, is 
pointing to part 
of the brain 
called the visual 
cortex. Nerve 
impulses from 
the eye travel 
along the optic 
nerve to the 
visual cortex 
where they are 
translated into 
the images we 
see . 
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M edical researchers call it "blindsight." Scientists 

can' t tell you exactly how it happens, but sometimes, on 

a subconscious level, some blind people can "see." 
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Dr. Lenworth Johnson, associate professor of ophthalmology, studies how the brain and the eyes work together 
to produce vision. He's holding an ophtha/moscope, which doctors use to look Inside the eye. 

In scientific studies. research subjects 
wi1h blindsight are asked to identify one of 
two different symbols - for example an 
··x .. or an ··M:'They might tell researchers 
that they can't sec. but when forced to 
make a guess they somehow can answer 
with remarkable accuracy. In fact they're 
almost as accurate as people who have nm 
lost their sight. 

The phenomenon only occurs in a select 
groupofblind patients. Some of them have 
had strokes when 1he blood now was 
blocked to the ir brain. In o thers, tumors or 
head injuries caused blindness. 

I" all th.,ecose'1hev;'"'' '°""was 
damaged. The visual cortex is a small area 
in 1hc back oft he brJin that translates nerve 
impulses from the eyes into vision. Their 
eyes are still nom1al and continue to send 
messages to the brain. but that pan of the 
brain no longer c an translate the 
information. 

Two Mizzou scieruists are exploring 
the pathways of human vision. and they're 
working with these blindsight patients to 
bcuer undersiand the complicated network 
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of connec1ions that link the eyes to the 
brain. 

This particular group of test subjects is 
blind only on one side. That's because the 
visual cortex is divided into two parts. and 
each part of the cortex controls the vision 
on one side of the body. In these patients. 
only half of the visual cortex ha'> been 
damaged. 

Some other undamaged part of their 
brains - perhaps the brain stem - is 
unconsciously processing visual messages, 
says Dr. Steve Hackley. assistant professor 
of psychology. 

Hackley and Dr. Lcnworth Johnson. 
associate professor of ophthalmology. are 
ttying to trace those unconscious pathways. 

Scientists know that the eyes and the 
brain work together lo produce vision. Jus1 
like the most advanced computer, your 
eyes break down each visual image into 
millions of pieces of infonnation. That 
information is convened into e lec1rical 
impulses which are sent to the vi)>ual cor1ex. 
Here· s how the process works: 

Every time you blink your eyes and 
look at something. hundreds of millions of 
cells go to work. Some raise and lower the 
eyelids. Others move the eyeball to look 

directly at an object. Still other cells adjust 
the tiny lens in the pupil of the eye to let 
ligh1 rays inside and form a sharper image 
on the retina. 

If you compare the human eye to a 
camera with lenses and shutters. then the 
retina, located at the back of the eyeball. is 
like photographic film. Each human retina 
consists of nearly I 20million photon.'Ceptor 
cells which arc activated when light enters 
the eyes. Then other specialized cells in the 
retina sort out i nfonnat ion about Si1.c, color. 
lighl and movement. 

'1lle retina i)>abletoconven light energy 
into an electrical as well as a chemical type 
of signal," Johnson says. That information 
is sent on to the brain through bundles of 
nerve fibers called the optic nerve. 

'"The visual system is one of the most 
complex systems in the human body:· 
Johnson adds. "Nearly 40 percent of the 
nerve :ells going into the brnin pertain to 

H ackley;, s'"dy;og how bli"d, ;ght 
patients react to visual stimulus - a nash 
of light. The subjects blink in response to 
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the bright light. and electrodes 1;1ped 10 
1heircyelidsa11d scalps measure the brnin 
wavcs 1111d musclcac1i vity tlwl arc generated 
in response . 

.. We don't always know where these 
rctlexcs and brain w;1vcs come from:· 
Mackley says. ··1 hopcol1rrese;1rch helps us 
111akcso111cconclusions abou1whntcircuits 
in the brain arc invol ved." 

By timing the brain waves. resenn:hcrs 
learnhowc1uicklythebrainre;ictswhenthe 
eyes send messages about the l'lashing 
lights.Thatcantellthcscie111istswhcrein 
thc hrni11 1he information is sent. 

Fora person with normnl vision it takes 
aho11tJ0111illiscconds- J()o11e-1hous:uu.ls 
of a second - for 1he eyes 10 send a 
message 10 the visual cor1c.x. "We will 
check the reflex reac tion lime o f the 
blindsight patients. and i f 1l1c rcllcx ltuppcns 
morequicklytha11JOrnil liscern1ds lhenwe 
know the information didn't go through 
the cortex." Hadley explains. 

By '°"'"",.,,,, dilkrn,,. ,.""''°'" 
between the patients' blind sideuml sighted 
.~idc, the rcseurchers cnn inl'cr which parts 
of the brain pmUucc the rerlcxes nnd brain 
wuvcs. 

So if thc.~e visual rnessugcs don' t nrnkc 
it 10 the cortex, where arc 1hcy ending up? 
Hackley and Johnson think lhat o ne 
possibility is an area lower in the brain. 
c;illed the brain stem. Scientists know that 
ns the optic nerve travels hack to the cortex, 
some of die nerve Ii be rs branch off to the 
brain stem. 

The brain stem keeps track ol' many of 
the body's rdkx activities - like blood 
pressure and heart rnte nnd breuthing. 
Hackley says that the brain stem may be 
the locntion of blindsight. 

If their reseurch confirms 1ha1 1heory, 
then scientis1s have succeeded in mapping 
•mother sec1ion of the hu111u 11 nervous 
system. 

How can map maki ng help others? 
Curren!ly, doctors rely on brnin scans to 
pinpoint damage to the brain from strokes 
and other disease. "Sometimes the brain 
quits working, or won't work right. and 
you can't find thereason onu brnin .\can," 
Hackley says. "This informalion can be 
used as a diagnostic tool to test visual 
pathways." 

Johnson calls this bl i ndsight study basic 
research. ·"Although we are studying real 
people, we can't apply the results of our 
research 10 help others right away." But 
Johnson hopes that, in the long run. 
blindsight research will improve thequality 
of lifcfor everyone. 9 
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Finding your blind spot 
Even people w ith normal 
vision have a blind spot. 
That's because the eye 
cannot detect light that 
falls on a certain place in 
the back of your eye where 
the optic nerve is attached. 
The optic nerve connects 
the eye to the brain. 

To find your b lind spot, 
close your left eye, and use 
your right eye to stare at 
the ·o: Keep your eye on 
the ·o.~ and slowly move 
the page c loser or farther 
away from your face. 
within a range of about 2 

0 

to 8 inches. At a certain 
distance. the ~X" will 
d isappear. That's because 
the light from it is going to 
the b lind spot in your eye. 

If we're a ll blind In that 
spot. why doesn · t it look 
black? The reason is that 
the b ra in fills in this empty 
region according to 
whatever color or shape is 
next to It. In some ways, 
blindness is similar. To blind 
people the world does not 
look black - like on a dork 
night. They just aren't aware 
of light 
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