
Dement Neuropsychol 2017 September;11(3):218-220

218218 Soccer and CTE        Nitrini

Views & Reviews

Soccer (Football Association) and  
chronic traumatic encephalopathy

A short review and recommendation

Ricardo Nitrini1

ABSTRACT. Chronic traumatic encephalopathy (CTE) was initially described in boxers, but in recent years it has been 
reported in other settings, particularly in contact sports and military personnel. Soccer (football association) had previously 
been (and still is) considered relatively safe when compared to other sports, such as American football. However, a few 
cases of professional soccer players with CTE have been reported in the last few years. It is still unknown how frequent 
this condition is in soccer players, and the role played by heading the ball remains elusive. Other traumas to the head, 
face and neck caused by contact with another player´s head, arm or other body parts are among the most frequent 
in soccer. In spite of the lack of more in-depth knowledge, there is reasonable evidence for recommending severe 
punishment (red card and suspension for several matches) for players causing avoidable trauma to another player’s head.
Key words: chronic traumatic encephalopathy, soccer, football, heading, head trauma.

FUTEBOL (FUTEBOL DE ASSOCIAÇÃO) E ENCEFALOPATIA TRAUMÁTICA CRÔNICA: UMA BREVE REVISÃO E RECOMENDAÇÃO

RESUMO. Encefalopatia traumática crônica (ETC) foi inicialmente descrita em boxeadores, mas nos últimos anos tem 
sido relatada em outras situações, particularmente nos esportes de contato e no pessoal militar. O futebol ou futebol 
de associação foi (e ainda é) considerado relativamente mais seguro quando comparado a outros esportes, como o 
futebol americano. No entanto, alguns casos de jogadores de futebol profissional com CTE foram relatados nos últimos 
anos. Ainda não se sabe a frequência dessa condição nos jogadores de futebol bem como qual o papel desempenhado 
por cabecear a bola. Outros traumas de crânio e pescoço causados pelo contato com o crânio, braço ou outras partes 
do corpo de outros jogadores estão entre os mais frequentes no futebol. Apesar da falta de um conhecimento mais 
aprofundado, há razoável evidência para recomendar punição severa (cartão vermelho e suspensão por várias partidas) 
para jogadores que causarem trauma evitável na cabeça de outro jogador.
Palavras-chave: encefalopatia traumatica crônica, futebol, futebol de associação, cabeceio, trauma de crânio

INTRODUCTION

In the last edition of the Congress Brain, 
Behavior and Emotions, held in Porto 

Alegre, Brazil, in June 2017, I delivered a 
plenary lecture as co-chair of the event. I 
chose to speak on the relationship between 
soccer (or football association) and chronic 
traumatic encephalopathy (CTE), because 
our group reported one of the first cases of 
CTE in a professional soccer player,1,2 and 
given that it is a relatively recent topic which 
deserves reflection, especially on prevention 
procedures.

PERSONAL EXPERIENCE
My story began when watching a television 
documentary about a lawsuit filed by former 
football players against the USA National 
Football League, the NFL, involving millions 
of dollars. The process, which later came to 
be well known due to the motion picture 
Concussion, began when a Nigerian forensic 
pathologist working in USA, Bennett Omalu, 
published a case report of a former profes-
sional football player with CTE in Neuro-
surgery.3 Clinical manifestations included 
severe behavioral changes and cognitive  
decline, somewhat similar to a frontotem-

This study was conducted at the Ambulatório de Neurologia do Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo.

1MD, PhD. Chefe do Departamento de Neurologia e da Divisão de Clínica Neurológica do Hospital das Clínicas da Faculdade de Medicina da Universidade de São 
Paulo, SP, Brazil.

Disclosure: The authors report no conflits of interest.

Received August 05, 2017. Accepted in final form August 22, 2017.

doi: 10.1590/1980-57642016dn11-030002



Dement Neuropsychol 2017 September;11(3):218-220

219Nitrini        Soccer and CTE

poral dementia. There were attempts to misrepresent 
Omalu and to stifle results, but with new cases from 
other researchers, most notably by the neuropatholo-
gist Ann McKee,4 it became evident that CTE had 
occurred in several other former players and was not a 
rare condition.

CTE was first described in boxers under the name 
“punch-drunk syndrome” (Martland, 1928),5 later 
renamed “dementia pugilistica” (Millspaugh 1937),6 
and finally as Chronic Traumatic Encephalopathy 
(Critchley 1957).7 The neuropathological characteriza-
tion of CTE was well described by Corsellis et al. (1973).8 
Our group had previous experience with CTE because a 
few years earlier we saw a former boxer who presented 
with clinical features of Alzheimer’s disease, but whose 
post-mortem neuropathological examination confirmed  
CTE.9

When watching the documentary, I immediately 
remembered that a soccer player with a presumed diag-
nosis of Alzheimer’s disease was registered in our outpa-
tient clinic at the Hospital das Clínicas of the University 
of São Paulo Medical School: Bellini, the great captain 
of the Brazilian team that won the first the Football 
World Cup for Brazil, in 1958. Bellini was being treated 
for advanced dementia and for this reason I immediately 
sought contact with his family.

In a long conversation with Mrs. Giselda Bellini, 
Bellini’s wife, I explained to her my hypothesis that he 
might have CTE rather than Alzheimer’s disease. This 
interview, and the facts that followed, were reported by 
Mrs. Bellini in her book entitled “Bellini: the first captain 
champion”,10 and so I feel entitled to report them. She 
listened to me carefully and confessed to me that she 
had long been intrigued by the number of teammates 
of Bellini who, according to her, had had Alzheimer’s 
disease or some form of dementia. She talked to his chil-
dren about my hypothesis and there was agreement for 
brain donation for neuropathological examination upon 
his death, which occurred shortly after.

The neuropathological examination performed at the 
facilities of the Department of Pathology of the Hospi-
tal das Clínicas of the University of São Paulo Medical 
School by the neuropathologist Lea T. Grinberg con-
firmed the presence of macroscopic and microscopic 
alterations of CTE. There were also other changes reveal-
ing a diagnosis of mixed dementia based on the presence 
of lacunar infarcts, hippocampal sclerosis, moderate 
stage Alzheimer’s disease and TDP43 protein deposits.1,2

Shortly before the XVIII International Congress of 
Neuropathology, held in Rio de Janeiro in September 
2014, the neuropathologist Ann McKee had the oppor-
tunity to see the slides from the neuropathological 

examination and confirmed the diagnosis of CTE. The 
case was presented at the congress and was probably the 
first record (as an abstract) of dementia caused by CTE 
in a soccer player.1

The impact of the report was great both within the 
country11,12 and abroad.13,14

OTHER STUDIES ON CTE IN SOCCER PLAYERS
Previous clinical studies had observed poor perfor-
mance of former soccer players on neuropsychological  
tests,15-17 but without neuropathological examina-
tion. In June 2014, the BBC reported a case in which 
the review of the neuropathological study performed 
several years earlier confirmed the diagnosis of CTE. 18

A few months later, in the same year, Hales and col-
leagues published the case report of a retired profes-
sional soccer player who died from dementia in Neurol-
ogy as a full paper. The neuropathological examination, 
revealed the characteristics of CTE associated with dif-
fuse plaques, some neuritic plaques and cytoplasmic 
inclusions of TDP43, thus a mixed dementia.19

The full paper of the Bellini case was published in 
2016.10 In the beginning of 2017, only two other cases 
of dementia with neuropathological demonstration 
of CTE, besides Bellini’s case, had been identified. A 
case with neuropathological demonstration of amyo-
trophic lateral sclerosis in a soccer player had also been 
described.20

In 2017, Ling et al. presented a study in the UK in 
which 12 retired football players with dementia were 
followed for a long period to death, 6 of whom under-
went neuropathological examination. Of these, four had 
CTE which was also associated with other neuropatho-
logical changes consistent with the diagnosis of mixed 
dementia.21

WHAT WE KNOW AND WHAT WE NEED TO KNOW
Do these six cases with pathologically-confirmed diag-
noses allow us to know whether CTE is really caused by 
soccer? And if so, how frequent is it?

It is likely that CTE is caused by soccer, but we do 
not know how frequent it is and cannot evaluate the 
risks. More studies are needed and some are currently 
underway in several centers, including by our group led 
by Renato Anghinah and Claudia Costa Leite at the Hos-
pital das Clínicas of the University of São Paulo Medical 
School.

Other issues that warrant further research are 
related to the clinical diagnosis of CTE and its treat-
ment, particularly how to avoid evolution from the 
sparse deposits of phosphorylated tau proteins in the 
brain to full-blown CTE.22
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IS HEADING THE MAIN CAUSE OF CTE IN 
RETIRED SOCCER PLAYERS?
The first impression is that heading could have been 
the cause of CTE in the reported cases. The idea that 
the heavier leather balls of the past could have been 
more dangerous than today´s synthetic balls is probably 
unfounded, because synthetic balls can reach higher 
speeds. Further studies are needed to evaluate the risks 
of small but frequent concussions caused by heading. 
So far, studies have been inconclusive in implicating 
changes in the way soccer is played.21,23,24 There is limited 
evidence that heading in youth soccer players can cause 
concussion. The U.S. Youth Soccer recommendations are 
to teach heading after age 10 in controlled settings, and 
heading in games should be delayed until skill acquisi-
tion and physical maturity allow youth players to head 
correctly with confidence.25

OTHER IMPACTS TO THE HEAD
Other head impacts in football may be more impor-
tant than heading, particularly head to head contact.26 
Traumas to the head, face and neck are among the most 
frequent in soccer. During the 2014 FIFA World Cup, 
the second-most-injured body part was the head, face 
and neck, accounting for 18% of all traumas, after 25% 
for the thigh.27

Many of these traumas can be avoided, particu-
larly those of the elbow or other body parts against the 
head. Even head to head contact may be avoidable when 
a player is aware that they will not reach the ball with 
their head before the other player does. 

In any event, after a concussion the player should 
be withdrawn from the game, a consensus statement 
that was not heeded even at the last FIFA World Cup.28

A RECOMMENDATION
When a player makes contact with an opponent´s leg 
during a challenge for the ball, they are penalized, some-
times severely with a yellow or red card. The punishment 
for causing an avoidable trauma to another player’s head 
should be even more severe. 

To conclude, there is now reasonable evidence for 
neurologists and Neurological Associations to recom-
mend more severe punishment (red card and suspen-
sion for several matches) for players causing avoidable 
trauma to an opponent´s head.

Acknowledgements: The author thanks Mrs. Giselda 
Bellini, Dr. Custodio M. Ribeiro for his help during the 
patient’s terminal illness and Prof. Carlos A. Pasqua-
lucci for the support provided by the Department of 
Pathology, University of São Paulo Medical School. 

REFERENCES
1.	 Grinberg LT. Neuropathological findings in a soccer player. International 

Congress of Neuropathology. Brain Pathology 2014;24(suppl 1):18. 
2.	 Grinberg LT, Anghinah R, Nascimento CF, Amaro E, Leite RP, Martin 

MD, et al. Chronic traumatic encephalopathy presenting as alzheimer’s 
disease in a retired soccer player. J Alzheimers Dis 2016;54:169-74.

3.	 Omalu BI, DeKosky ST, Minster RL, Kamboh MI, Hamilton RL, Wecht 
CH. Chronic traumatic encephalopathy in a National Football League 
player. Neurosurgery 2005;57:128-34.

4.	 McKee AC, Stern RA, Nowinski CJ, Stern RA, Daneshvar DH, VAlvarez 
VE, et al. The spectrum of disease in chronic traumatic encephalopathy. 
Brain 2013;136(1):43-64.

5.	 Martland HS. Punch drunk. J Am Med Assoc 1928;91:1103-7. 
6.	 Millspaugh JA. Dementia pugilistica. United States Naval Medicine 

Bulletin 1937;35:297-303. 
7.	 Critchley M. Medical aspects of boxing: particularly from a neurological 

standpoint. Br Med J 1957;1:357-62.
8.	 Corsellis JA, Bruton CJ, Freeman-Browne D. The aftermath of boxing. 

Psychol Med 1973;3:270-303.
9.	 Areza-Fegyveres R, Rosemberg S, Castro RM, Porto CS, Bahia VS, 

Caramelli P, Nitrini R. Dementia pugilistica with clinical features of 
Alzheimer’s disease. Arq Neuropsiquiatr 2007;65:830-3. 

10.	 Bellini G. Bellini: O primeiro capitão campeão [Bellini: The first captain 
champion], Prata Editora, São Paulo, 2015.

11.	 Milhorance F. Estudo mostra que Bellini, capitão da deleção de 1958, 
morreu de “syndrome do pugilista”. (Study showed that Bellini, captain 
of the 1958 Brazilian team, died from boxer’s syndrome). O Globo, 
September, 16, 2014. 

12.	 Demência pugilistica matou Bellini. (Dementia pugilistica caused Bellini’s 
death. Folha de São Paulo, September, 18, 2014. 

13.	 Borden S. Brain trauma extends reach into soccer. New York Times, 
September, 23, 2014.

14.	 Knight S. The cost of the header. The New Yorker, October, 2, 2014.
15.	 Tysvaer AT, Lochen EA. Soccer injuries to the brain. A neuropsychologic 

study of former soccer players. Am J Sports Med 1991;19:56-60.

16.	 Matser JT, Kessels AGH, Jordan BD, Lezak MD, Troost J. Chronic trau-
matic brain injury in professional soccer players. Neurology 1998;51: 791-6.

17.	 Zhang MR, Red SD, Lin AH, Patel SS, Sereno AB. Evidence of cognitive 
dysfunction after soccer playing with ball heading using a novel tablet-
based approach. PLoS One 2013;8:e57364. 

18.	 Jeff Astle: West Brom legend killed by boxing brain condition. British 
Broadcasting Corporation (BBC), June, 1, 2014.

19.	 Hales C, Neill S, Gearing M, Cooper D, Glass J, Lah J. Late-stage 
CTE pathology in a retired soccer player with dementia. Neurology 
2014;83:2307-9. 

20.	 McKee AC, Daneshvar DH, Alvarez VE, Stein TD. The neuropathology 
of sport. Acta Neuropathol 2014;127:29-51.

21.	 Ling H, Morris HR, Neal JW, Lees AJ, Hardy J, Holton JL, et al. Mixed 
pathologies including chronic traumatic encephalopathy account for 
dementia in retired association football (soccer) players. Acta Neuro-
pathol. 2017;133:337-52. 

22.	 McKee AC, Cairns NJ, Dickson DW, Folkerth RD, Keene CD, Litvan I, 
et al. The first NINDS/NIBIB consensus meeting to define neuropatho-
logical criteria for the diagnosis of chronic traumatic encephalopathy. 
Acta Neuropathol 2016;131:75-86. 

23.	 Spiotta AM, Bartsch AJ, Benzel EC . Heading in soccer: Dangerous 
play? Neurosurgery 2012;70,1-11; discussion.

24.	 Rodrigues AC, Lasmar RC, Caramelli P. Effects of soccer heading on 
brain structure and function. Front Neurol 2016;7:38.

25.	 O’Kane JW. Is Heading in Youth Soccer Dangerous Play? Phys 
Sportsmed 2016;44:190-4.

26.	 McCrory PR. Brain injury and heading in soccer: Head to ball contact 
is unlikely to cause injury but head to head contact might. BMJ 2003; 
327(7411):351-2.

27.	 Junge A, Dvorak J. Football injuries during the 2014 FIFA World Cup. Br 
J Sports Med 2015;49(9):599-602.

28.	 Cusimano MD, Casey J, Jing R, Mishra A, Solarski M, Techar K, et al. 
Assessment of head collision events during the 2014 FIFA World Cup 
Tournament. JAMA 2017;317(24):2548-9. 


