
 

Studying stroke survivors gives researchers a
window into how we spell

February 26 2016, by Carrie Wells, The Baltimore Sun

Many people may consider themselves poor spellers, but for stroke
survivors, spelling can be particularly challenging, because damage to the
brain can cause such radical errors as spelling L-I-O-N as T-I-G-E-R.

By studying the brains of these stroke survivors, researchers at the Johns
Hopkins University have pinpointed the parts of the brain that control
spelling. They hope their discovery, published in December in the
journal Brain, will lead to better treatments to teach stroke survivors to
spell again.

Spelling is a relatively new development in human evolution, so there's
no one part of the brain that controls it. And while much is known about
how the brain reads, less is known about how it spells. But humans
generally get pretty good at spelling, even if they didn't evolve to do it,
said Brenda Rapp, a professor in Hopkins' department of cognitive
sciences and lead author of the study.

"But how does the brain do that? Does it just kind of shove it in
anywhere, wherever there's room it puts in spelling? Or is it putting it in
very systematic places?" Rapp said. "Well, it turns out that there are very
systematic places that are really similar across individuals."

Rapp and the other researchers examined the cases of 33 people who had
spelling problems - known as dysgraphia - after a stroke or other brain
damage. Most were stroke victims, but a couple had suffered brain
damage from having tumors removed.
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They found that spelling difficulties were split in two types: those
involving what is known as working memory, and others involving long-
term memory. Twenty seven of the people studied had problems with
either working or long-term memory, while six people had issues with
both.

In a stroke, blood is cut off to part of a person's brain, damaging that
area. By studying the locations of those brain lesions in stroke survivors
who had dysgraphia, the researchers were able to pinpoint the regions of
the brain that control spelling.

Though many people may make common mistakes in spelling and think
nothing of it - particularly with the availability of spell-check and auto-
correct on computers and other personal devices to spare them
embarrassment - stroke survivors' spelling problems are much more
severe and debilitating.

The researchers studied MRI scans of the stroke victims' brains while
asking them to spell words. To spell a word, a person must visualize the
word in their head - a task involving long-term memory - and then place
the letters in the correct order - which uses working memory. Both
working and long-term memory are essential for spelling, the researchers
found.

When long-term memory is damaged, stroke survivors can spell simple
words, but words with a less predictable spelling may be misspelled. For
example, "sauce" may be spelled as "soss," the researchers wrote in their
paper. Instead of "lion," the spellers would use other words, such as
"lint," pseudo-words such as "lonp," or even errors such as "tiger."

When working memory is damaged, letters don't go in the correct order
or are missing entirely, so "lion" might be spelled as "liot," "lin" or
"liont."
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The long-term memory problems were found after damage to the left
posterior inferior frontal region, which is usually assumed to be involved
in spoken language, or the left ventral temporal cortex, which handles
visual processing. Working memory deficits were seen in people who
had damage to their left parietal cortex, which directs the brain's
attention to spatial locations.

The research "clarifies our understanding of the regions of the brain that
are critical for spelling," said Pelagie M. Beeson, a professor and the
head of the speech, language and hearing sciences department at the
University of Arizona.

"It's not inconsistent with what we may have thought based on our
knowledge so far," said Beeson, who was not involved in the Hopkins
study. "But it's a really nice demonstration that clarifies it."

Beeson said it makes sense that parts of the brain involved in processing
vision would be involved in spelling.

"When you're going to write a word you have to hold it in your mind and
you have to hold it in your mind long enough to get all the letters correct
and in the correct order," Beeson said.

Some of the patients involved in the study were Italian, and were
gathered by two Italian researchers who contributed to the report. They
found that similar mechanisms were involved in spelling despite the
language difference.

Rapp and Jeremy Purcell, a postdoctoral fellow at Johns Hopkins and a
co-author on the study, are now using a functional MRI machine, in
which people perform tasks while their brain is scanned, to try to see
how the stroke survivors recover. The researchers first scan the patients'
brains while they spell and then try to train them to improve their
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spelling. Their brains then are scanned again to see if anything in the
brain has changed.

"To the untrained eye, one might say that they have a spelling problem,"
Purcell said. "So now we can actually look at their spelling patterns. ...
We want to see: Do they recover in the same way? Do they rely on
different brain structures to recover?"

When people who haven't had a stroke struggle to spell certain words, it
may be because they didn't store the spelling properly in their long-term
memory, or because they made a working memory error, Rapp said.

New technology reduces the pressure to spell perfectly, she said.

"Spell-check is probably reducing pressure to really store things in long-
term memory, and when you make working memory mistakes it corrects
them for you also," Rapp said. "But probably the biggest thing is it's
reducing the pressure to make these really good long-term memory
representations."

Rapp was previously a special education teacher in Prince George's
County and in Spain. She said she was inspired to pursue her doctorate
after dealing with children who had difficulty learning to spell.

She and a colleague are working again with children who struggle with
spelling to learn more about what may be going wrong in the brain at the
formative stage of spelling. The researchers used their experience
working with adults to hone techniques they hope to use with children.

"I really knew that I didn't understand what was happening in the brain
well enough," Rapp said. "We can now bring what we've learned about
the adult state and bring it to these kids that are having problems."
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