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On the head

Sports organizations are starting to take head injuries seriously, but there’s more to be done. Science
must play its part in highlighting the problem and in aiding diagnosis.

been all the medical advice needed for ancient Mayan ball

players, for whom losing the game could have resulted in
ritual sacrifice. But sport has evolved, and so has science. Modern
athletes might not fear outright decapitation, but it's become abun-
dantly clear that they do need to worry about the state of their minds.
Although the powers that be in major sports organizations have been
woefully slow to acknowledge the problem, let alone address it, a
growing body of evidence suggests that even routine rattling of the
head can have lasting impacts on the brain.

The good news is that attitudes are starting to change. After years of
seemingly wilful ignorance, sports authorities have bolstered educa-
tional efforts and altered rules to make games safer. In the United States,
the National Football League is experimenting with a rule that results in
gridiron footballers’ ejection should they commit a pair of dangerous
fouls, and college football players are already being sent off for ‘targeting’
offences. World Rugby is testing new rules to make its games safer, and
in Australia, the National Rugby League has introduced a trial involving
independent-doctor evaluations when players take a bang to the head.

Whether these and other measures will be enough is doubtful. What
is clear is that we are only beginning to understand the extent of the
harm that modern-day gladiators can sustain. In a study published on
25 July in the Journal of the American Medical Association, research-
ers conducted a posthumous analysis of 202 American-football play-
ers who took part in a brain-donation programme (J. Mez et al. J. Am.
Med. Assoc. 318, 360-370; 2017). The scientists were looking for signs
of chronic traumatic encephalopathy (CTE) — a degenerative brain
disease — and they found it in 177 players. Among the 111 players from
the National Football League, all but one tested positive for CTE. The
tests also came out positive in 91% of college-level players and in 21% of
those who played only at high school. The consequences were evident,

CC Try not to lose your head,” could — quite literally — have

particularly in the 84 players with severe CTE: 95% had exhibited
cognitive symptoms, and 85% had shown signs of dementia. The study
may not be statistically representative of all American-football players,
but the results nonetheless speak for themselves.

Last month, representatives from several of the most violent contact
sports — rugby, ice hockey, American football and Australian-rules
football — gathered in Dublin to discuss ways of preventing and treating
head injuries. Sports officials were there to discuss the implementation
of recommendations issued in April by the international Concussion
in Sport Group, which has reviewed more than 60,000 studies since its
inception in 2001. The upshot is a detailed guidance document focused
on diagnosis and treatment, but the group nonetheless acknowledged
adaunting grey area in which sports medics — and individual athletes
— must continue to make their own judgements.

Science can help society to understand the problem. It can even
provide better tools to help coaches and doctors diagnose brain
injuries, particularly among young people who are less likely to
recognize the inherent dangers of the sports they are playing. A study
published in Scientific Reports last December, for instance, suggests
that it may be possible to accurately diagnose concussion using a
simple brain scan that focuses on how the brain processes sound
(N. Kraus et al. Sci. Rep. http://doi.org/f9kfk7; 2016). But it seems
unlikely that high-contact sports will ever be truly safe; nor are they
likely to disappear any time soon. In this respect, science’s most
important contribution has been to shine a light on the problem.

Sports organizations can no longer claim ignorance, and neither can
players. The pernicious macho culture that leads to players who suffer
head injuries being patched up and sent back onto the field belongs
— justlike the sometimes-lethal Mayan game of pok-ta-pok — in the
past. And managers, coaches and administrators who fail to accept
this have no place in modern sport. m

SKyrmion twist

Family of magnetic particles grows by one,
offering promise for spintronic computers.

hen is a skyrmion not a skyrmion? The answer, as any good
Wcondensed—matter physicist knows, is when it’s a magnetic

antiskyrmion. Yes, even swirling topological textures that
emerge as effective particles inside magnets have their opposite num-
bers. And online in Nature this week, scientists report hard evidence
of their discovery (A. K. Nayak et al. Nature http://dx.doi.org/10.1038/
nature23466; 2017). The experiments reveal a new twist on how
strange patterns of magnetization form and spin against their static

background, like whirlpools in a body of water. And they expand the
family of observed skyrmions from two to three. The particles are
tightly related: the antiskyrmion is defined by a swirling pattern that
alternates the textures of the two existing skyrmions.

Skyrmions — which can be visualized in part as spheres studded
with arrows that have been collapsed onto a flat plane — are curious,
but they are no longer a mere curiosity. Topology is hot right now (see
Nature 547, 257-258; 2017). And physicists think skyrmions could
offer a way to stabilize spintronic systems — electronics that use the
spin of electrons as well as their movement. This could increase the
processing power of computers beyond the boundaries of Moore’s Law.
Antiskyrmions could help, the physicists say, because they could allow
skyrmion structures to be designed and built to order.

Skyrmion science has had many false starts (see Nature 465, 846;
2010). But these weird particles are becoming harder to overlook. m
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