
 

Retina changes offer glimpse into body's
heart health
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Rising blood pressure and stiffening arteries—two risk markers for
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cardiovascular disease—create easily detectable changes in the tiny
blood vessels at the back of the eye, according to new research.

It's the largest study to examine the relationship between microvascular
changes in the eye and the macrovascular risk factors that lead to heart
disease. Published Wednesday in the American Heart Association's 
Hypertension, the study raises the question of whether measuring changes
to the vessels in the eye could serve as a tool for predicting greater risk
of heart disease and cardiovascular events.

"When blood pressure and arterial stiffness levels go up, this translates
into a change in the small vessels at the back of the eye," said Alicja
Rudnicka, a professor at the Population Health Research Institute, St.
George's University of London, and lead author on the study. "These
microvessels get narrower and more wiggly, or tortuous."

While these changes don't signal vision problems, Rudnicka said, "if
what's happening in the rest of the body is reflected in what's happening
at the back of the eye, what we see there could be a flag taking retinal
morphology assessment from being just a research tool to incorporating
it into clinical practice."

Previous studies have shown a relationship between the narrowing of
retinal arteries and hypertension, along with a higher risk of
cardiovascular events such as heart attacks, strokes or death. And some
smaller studies have suggested a link between changes in retina vessels
and higher blood pressure. But none have included such a large number
of participants or used such a large number of consistently measured 
vessel segments, Rudnicka said.

She and her team analyzed images of retinal blood vessels for nearly
55,000 middle aged and older people in the UK Biobank data set, using a
fully automated image analysis program that takes thousands of
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measurements of blood vessel diameter and tortuosity from digital
retinal images. Using this system, they were able to examine 3.5 million
blood vessel segments, she said.

They found that greater arterial tortuosity—curvature in the retinal
arteries—was associated with higher systolic blood pressure, which is the
amount of pressure in the arteries when the heart muscle contracts;
higher average pressure in the arteries with each heartbeat; and higher
pulse pressure. They also found that narrower retinal blood vessels were
associated with higher mean arterial pressure and stiffness of the walls
of the arteries supplying the heart.

The team is currently exploring whether what they measured 10 years
ago predict which patients go on to develop heart disease.

"What we have now is one piece of the puzzle. It's a starter puzzle piece,
and we need more to move forward," Rudnicka said. "If we can link the
retinal vessel measurements of the past to what happens to these people
years later, this will tell us whether these vessel changes came before
cardiovascular disease and go on to predict those who go on to have a
cardiovascular event."

Other studies have associated childhood obesity, high blood pressure and
physical inactivity to abnormalities in eye vessels, suggesting that
narrowing eye vessels are a biomarker for cardiovascular risk factors in
children, said Dr. Henner Hanssen, lead author on a meta-analysis on this
topic that included more than 18,000 children and adolescents.

"Microcirculation is a so-called window to the heart," said Hanssen, a
professor of Preventive Sports Medicine and Systems Physiology at the
University of Basel, Switzerland. "The vessels in the eye reflect what is
going on in other organs, specifically the heart."
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"The data that we have is very clear that at a very early age, in children 6
to 8 years old who are otherwise healthy, you can already see vascular
alterations due to blood pressure levels that are on the high end of
normal and only being overweight," he said.

"We don't know if this predicts worse outcomes when they become
adults, but we have seen similar alterations in adults that are predictive
of cardiovascular mortality and morbidity."

If Rudnicka's large, prospective study also confirms a link between
retinal changes and heart disease and death, she said, it could provide
health professionals with a quick, noninvasive alternative for
determining a patient's CVD risk.

"This digital picture could potentially tell us very quickly," she said,
"whether you are on the road to cardiovascular disease."

American Heart Association News covers heart and brain health. Not all
views expressed in this story reflect the official position of the American
Heart Association. Copyright is owned or held by the American Heart
Association, Inc., and all rights are reserved. If you have questions or
comments about this story, please email editor@heart.org.
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