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DR M CHAEL DI AMOND: Good eveni ng everybody, wel cone.

Toni ght we have a topic that canme up in one of our
commttee neetings and certainly generated a | ot of
interest. W were |ooking at the question of head
injuries and how they are dealt with in a professional
sense, the legal connotations of head injury particularly
internms of liability and in ternms of prevention and how
they end up before the courts. Follow ng that discussion
about the topic, the snappy title we canme up with for
this nmeeting was “Contact Sport - Watch your Head”.
Further we have arranged for two very interesting and
very expert speakers to address the Society this evening.
We have fromthe clinical/nmedical/psychol ogica
perspective, Dr Arthur Shores, who will be our first
speaker and then we will have M Alan Sullivan QC, who

wi |l address the subject fromthe | egal perspective as is
our traditional format.

Arthur Shores, a PhD in Medicine fromthe University of
Sydney, is a very well known and respected clinical
neur opsychol ogist. He is an adjunct professor in the
Psychol ogy Departnent at Macquarie University and has
previ ously been the director of postgraduate

neur opsychol ogy prograns at that university from 1996
till 2011. He has held positions nationally and
internationally. He is a past national chair of the
Austral ian Psychol ogi cal Society, College of dinica
Neur opsychol ogi sts being made a Fell ow of that Society in
2006. He received an award of distinction fromthe
Col | ege of Neuropsychol ogi sts in 2007 and has been
recogni sed internationally by the British Psychol ogi ca
Soci ety and the National Acadeny of Neuropsychol ogy in
the United States.

| could go on and on. Arthur has published extensively.
He has al so been quoted nany, nmany tinmes in the

literature. Consequently you will be hearing from
sonebody who knows his stuff and can tell you what you
need to know in this field. I wll not go on any further.

It is ny pleasure to welcone Dr Arthur Shores to address
t he Society.

DR ARTHUR SHORES: Thank you very nuch for that
introduction. | was very pleased to receive the
invitation fromthe Medico Legal Society of New South

Wal es and I am honoured to be here tonight to present on
the topic of sport-related concussion froma

neur opsychol ogi cal perspective. | have had an interest in
concussion and traumatic brain injury for a long tinme and
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i nvol venent in a nunber of research projects over the
years to try and inprove diagnostic neasures. One of

t hese neasures is the abbrevi ated Westnead PTA Scal e,
which is used for assessing patients with mld traumatic
brain injury and whose use is now mandatory in New South
Wal es Hospital Enmergency Departnents. (1)

My ainms in this presentation are as foll ows:
1) To define sport related concussion

ii) To provide an overview of the sideline (or pitch-
side as they say in the United States) assessnent
of sport-related concussion

iii) To provide an overview of Australian
hospitalisation for sport-related concussion.

The take-away or take-honme nessages are two:

1) An unconplicated single sport-related concussion is
a relatively benign event that is typically
characterised by a full recovery. If you read the
newspapers, you would not believe that.

ii) In cases of prolonged recovery wth persistent
synptons, a nore serious brain injury is likely and
the term “Concussion” should be replaced with the
grade of brain injury severity (M d/ Mderate/
Severe) as determined traditionally by the d asgow
Coma Scal e score at six hours after injury.

Most experts would agree that the Consensus statenent on
concussion in sport fromthe Fourth |International

Conf erence on concussion in sport held in Zurich in
Novenber 2012 represents a reasonabl e sunmary of our
current know edge in relation to sport-rel ated
concussion. (2) In the Zurich statenent, concussion is
considered to be a brain injury and is defined as a
conpl ex pat hophysi ol ogi cal process affecting the brain,

i nduced by nmechanical forces. The features of a
concussi ve head injury include:

(1) It may be caused either by a direct blowto the
head, face, neck or el sewhere on the body with an
“i mpul sive” force transmtted to the head.

(2) It typically results in the rapid onset of short-
lived inpairnment of neurol ogical function that
resol ves spontaneously. However, in sonme cases
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synptons and signs nay evol ve over a nunber of
m nutes to hours.

(3) It may result in neuropathol ogi cal changes, but
the acute clinical synptons largely reflect a
functional disturbance rather than a structural
injury and therefore no abnormality is seen on
standard structural neuroimgi ng studies. That is
CT scans and MRl will not reveal anything.

(4) It results in a graded set of clinical synptons
that may or may not involve | oss of consciousness.
That is you do not have to be “knocked out” to
have a concussion. Resolution of the clinical and
cognitive synptons typically follows a sequenti al
course. However, it is inmportant to note that in
sonme cases synptons may be prol onged.

To understand the features of concussion, it is of value
to know how the severity of traumatic brain injury is
typically graded and the G asgow Coma Scale (GCS) is the
measure used to grade severity. The scores on the GCS
range from3 to 15. After a “Severe” injury the score is
equal to or less than 8 and one is generally considered
then to be in a coma. A “Mdderate” injury is represented
by a score of 9 to 12 and a “Mild” injury by a score of
13 to 15.(3)

The GCS consists of three conponents: Eye opening, Verbal
response and Motor response. One is considered fully
conscious if they are able to open their eyes

spont aneously, are fully orientated and can obey
commands. Such a person would get a score of 15.

At the other end of the scale, one is considered deeply
unconscious if they do not open their eyes to pain (even
to a painful stimulus), can make no sounds and nmake no
nmovenents. Such a person would score 3. A prolonged | ow
score on the GCS is of significant prognostic value. The
| onger and | ower the score, the greater the odds of

death. (4) There is a strong linear relationship between
t he depth of unconsci ousness and the |ikelihood of dying.

Sports concussi on experts consider ‘“concussive” injuries
to fall at the lower end of the category of a traditional
“Mild” traumatic injury as defined by the d asgow Coma
Scal e score. When one considers the neuropsychol ogi cal
outcone fromthe traditional “Mild” injury is generally
favourabl e, then one woul d expect outcone froman injury
of even |less severity to also be favourable or even nore
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favourable. (5) It is ny viewthat after a head bl ow and
a player has an abnormal d asgow Coma Scal e score at siXx
hours, they should then be classified by the GCS severity
categories (M| d/ Moderate/ Severe/traumatic brain injury),
and not be described as having had a concussi on, which
inplies only a very minor injury with rapid recovery.
Consequently sports concussions are at the very m ni nal
end of what is traditionally known as a “Mild” traumatic
brain injury.

When considering injuries that fall in the “Mi niml”
severity range, it is sage advice the British Neurol ogi st
JMS Pearce provi des when he says:

“The millions of minor bumps to the head in children
and adults in which the victimis only nonentarily
dazed and is conpletely back to normal within a few
seconds or mnutes w thout |ater sequel ae should
rem nd us of the dangers of the over-enthusiastic
use of nedical |abels and their indiscrimnate
dissemination to the public.” (6)

To denonstrate the favourabl e outconme from concussion, to
which | have been referring, | wish nowto turn to the

cl assic study that has been replicated by others on

numer ous occasions, and that is the study by M chael
McCrea et al (2003). His group studied 1,631 footbal

pl ayers who were all tested pre-season and then at
regular intervals after sustaining a concussion. O
their original group, 94 sustained a concussion and they
then conpared these with a group of 56 of the players who
had not sustained a concussion.

There is no difference in the two groups with the pre-
season cognitive or neuropsychol ogical testing. At the
time of concussion there is a severe drop with a very | ow
score on cognitive testing or neuropsychol ogi cal testing.
After the game, on the sanme day, there is already

i nprovenent. By day 1 there is a significant inprovenent
and by day 2 there is alnost no difference between the
controls and the concussed players. By day 7 they are
back to being equal to each other. It should be noted the
controls” scores gradually go up, probably due to the
repeated practice at doing the testing. This outcone is
very, very typical of all the studies done on concussed
pl ayers when they are tested neuro-psychonetrically.

In addition to the neuro-psychonetric testing, which is
menory, concentration, processing speed, et cetera, we
al so ook at their synptons. The pre-season, pre-
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concussi on baseline in both groups |ooks the sane on a
concussi on checklist. At the time of concussion the
concussed pl ayers have a nassive nunber of problens that
gradual |y reduces over a seven day period to where they
are back to the | ow baseline they had before they had the
injury. So again, over a seven day period there is a
reduction in synptons back to the baseline. The synptons
the players get rated on are their |evel of headache,
“pressure in the head”, neck pain, nausea or vomting,

di zzi ness, anongst many others. Over a seven day period
these synptons return to their baseline |evel.

These findings by McCrea have been replicated on numerous
occasions and it is generally found the outcone froma

si ngl e unconplicated concussion is full recovery by about
seven days.

However, this is not the case when there are repeated
concussions or a nore severe brain injury. I will now

di scuss the concept of chronic traumatic encephal opat hy
(CTE), which has had considerable attention in the nedia.
M Taylor is purported to be the first Australian rugby

| eague player to have had neuropat hol ogi cal confirmation
of CTE foll owi ng autopsy.

The following quote is an extract froman article witten
by Peter Fitzsimons, the journalist, on 6 March 2014
tal ki ng about M Tayl or:

“For, did he care about head knocks? D d

he, hell? He was Tizza, a man of his generation who
knew t hat concussions were no big deal, that you
just shook themoff. You didn't go off when you had
your bell rung, and nor did you stand down for a few
weeks after you had been knocked out cold. You got
on with it, and he did that until the age of 33.

But did all those concussions have an effect on the
health of his brain? The prima facie evidence was
strong. He was only 57 years old, back in 1993, when
he showed early signs of denentia, including strange
out bursts of fury that were totally out of character
for the devoted famly nman, odd behavi our and short -
termmenory | oss. By the tinme he turned 60, he was,
in the words of his son Stephen, “already quite
dotty,” and it just got worse fromthere, to the
point he had to be put in a hospice with nedical
care where he remained until his death at the age of
77 in late April last year, and for the last three
years he had no lucidity at all.”
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Hi s case was published by the Boston Goup |led by Dr
McKee in 2014. They described grade |V w despread PHF-
tau pathology with severe atrophy. (7)

There is evidence of an apparent associ ati on between
repeat ed concussions and the | ater devel opnent of CTE
However, whether or not the association is *““causal” is
controversial. The Australian neurosurgeon, Gavin Davis
and his group in Mel bourne in a careful recent review of
the literature have argued that there is insufficient
evi dence to establish causation. (8) On the other hand

t he Boston G oup, who published the autopsy results on M
Tayl or, believe strongly that there is a causal
relationship. So it really remains a very open question
on which, | believe, Alan Sullivan will coment further
with respect to the legal inplications.

| now turn to how concussion rmay be identified on the
sideline. The task here is to attenpt to bal ance fal se
positive findings against fal se negative findings. You do
not want to identify a player as concussed and renove
them from play when in fact they are not concussed. They
do not like it. [Imagine the captain of Kings first rugby
t eam pl ayi ng Joeys having had a hard knock to the head,
with a conplete recovery after a few seconds. He does
not believe he is concussed but he is taken off. As this
gane is the pinnacle of his life, you can inmagi ne how he
feels. At the sane tine, you do not want to identify a

pl ayer as not concussed when they are in fact concussed
and allow themto continue to play. So getting that

bal ance right is key for the doctor on the sideline. In
reality nost games do not have the privilege of a doctor
on the sideline, and it is the coach and the trainers and
t he parents who end up maki ng those deci si ons.

Sonme of the nethods and techniques available to identify
a concussion on the sideline are the Sports Concussion
Assessnent Tool 3 (SCAT 3), the Pocket Concussion
Recogni ti on Tool (Pocket CRT) and the Abbreviated

West nead PTA Scal e (AWPTAS)

The SCAT 3 contains eight separate neasures and over 90

i ndi vidual itens and nust be adm nistered by a nedi cal
professional. It takes approximately 30 mnutes to
conplete (Guskiewicz et al., 2013). (9) It is apparent
that if you want to nmake a deci sion on whether the person
can go back into that ganme, the SCAT 3 is not very
practicable. First of all, there is probably not a
doctor in attendance, and if there were, taking the
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person out of the ganme for 30 mnutes is alnost half the
ganme over. This is clearly a problem

On the other hand the Pocket CRT, which is a nuch shorter
nmeasure and can be used by non-nedi cal people, such as
coaches, teachers, trainers and others, specifies that if
one or nore of the follow ng visible clues, signs,
synptonms or errors in menory questions are present, then
the player should be renoved from play. These are:

“l oss of consci ousness or unresponsiveness; |ying

noti onl ess on the ground/slow to get up; unsteady on
feet/ bal ance problens or falling over/incoordination;

gr abbi ng/ cl utchi ng of head; dazed, blank or vacant | ook;
and confused/ not aware of the plays or events:”

A second conponent is the presence of one or nore of the
signs and synptons on the concussion signs and synptons
checklists referred to earlier. The presence of any one
or nore of these signs and synptons should | ead one to
suspect a concussion and it is recomended to renove the
pl ayer fromthe gane.

The third conponent of the Pocket CRT involves what is
known as the Maddocks questions. These were published in
the 1990s and are widely used around the world. It is of
interest that David Maddocks, who devel oped these
guestions, began his career as a neuropsychol ogi st after
conpleting a PhD in sport-rel ated concussi on. However,
he then began studying law and is now a barrister in

Mel bour ne where he keeps a keen interest in sport-rel ated
concussi on. The Maddocks questions are asked when you
want to determ ne whether or not a person has been likely
to have had a concussive injury. The questions are:

“What venue are we at today? Wich half is it now? Wo
scored last in this gane? Wat teamdid you play |ast
week? Did your teamw n the |ast ganme?”

| f the player cannot answer any of those questions, he is
t hought not to be fully conpos nentis and probably
concussed.

The Zurich guidelines state that using such nmethods, any
athlete with a suspected concussi on should be i nmedi ately
renmoved from play and should not be returned until they
are assessed nedically. Athletes with a suspected
concussion should not be |eft alone and should not drive
a notor vehicle.
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In Australia we have devel oped anot her neasure which can
be used on the sideline, the Abbrevi ated Westnead PTA
Scal e (AWPTAS), which is now used in New South Wl es
Hospital Enmergency Departnents and can easily be used on
the sideline to aid in the assessnment of concussion as
wel | as by anbul ance officers.

The AWPTAS is based on the prem se that ammesia is the
hal | mark of concussion and is sinply an extension of the
@ asgow Coma Scale to include a sinple new | earning task
namely the ability to remenber three sinple pictures
after a delay of one hour. For sports concussions, when a
return to play in the same gane is required, we believe a
10 minute recall is sufficient. Wile the GCS provided
for a maxi mum score of 15, adding the three pictures

gi ves a maxi num score on the AWPTAS of 18. After
conpletion of the GCS, the player is then shown three
pictures and told they will be asked to renenber these
for later testing. After a delay, the player is asked to
recall the pictures. |If unable to recall one or nore,
they are given a set of nine pictures that includes the
three target pictures, to see if they can correctly
recogni se those pictures. Failure to recall or recognise
all three suggests amesi a and the player should not be
allowed to return to play. Once the players get to
hospital, the energency departnent staff, who are
famliar with the scale, will ask them what were the

pi ctures shown to themat the field, as a further neasure
of whether they are now | ayi ng down new nenori es or not
and whet her they have recovered their amesia or not.

It mght be of interest to know that in a recent research
project with players in AFL |live matches, we have shown
that on the Maddocks questions, around 18 per cent of

pl ayers wi thout a concussion, but in the heat of play,
fail ed the questions, whereas only around 2 per cent
failed the AWPTAS picture cards. (10) Qur Wstnead Scal e
had a two per cent failure rate. Hence we have argued
that if you use the Maddocks questions, you should al so
use sonething el se, otherwise you will be ms-identifying
pl ayers who have not had a concussi on.

To conclude ny presentation | want to provide a brief
overvi ew of hospitalisations for concussion in Australia
or nore specifically Victoria, because this study is of
Victorian hospitals. In 2013 Carolyn Finch and her group
publ i shed the nean rates over a nine year period per

100, 000 sports partici pants who were hospitalised for
concussion. The group with the highest rate was Mot or
Sports, followed by Equestrian Activities, then
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Australian Football, followed by Rugby (all codes) and
Rol l er Sports being the top five. (11) Cricket cane in at
nunber 11. We do not typically expect brain injuries from
cricket, but as we know, they do happen (Phillip Hughes)
but they are rare.

Looki ng through sonme of the top problenms and why mght it
be the case that those sports are so prevalent. Mtor
vehi cl e racing, notor bikes, and racing cars all involve
hi gh speeds with high forces so of course you are going
to be at risk of concussions and head injuries. Wat
about horse riding? This is the second highest for
hospitalisations, and while | have synpathy for the
rider, | am also very concerned for the horse’s head.

An exanple of a cricket injury is where two fielders went
for the ball and one put his knee into the other’s head

giving hima fractured skull. Diving is not very safe and
a nore obvious one is cage fighters fromBrisbane. |
will end with one nore, which is nore pleasant - well,

nmore pleasant to view, and this is cheerleaders in the
United States. Why cheerleaders? They rank under men’s
wrestling as the highest rate of concussions. The reason
is that they are skilled athletes who go up very high in
the air and if they nmake a m stake, they have a | ong way
to fall and if they fall on their head, they are going to
have a concussi on.

Thank you very nuch.

1. NSW Health (2011). Adult Trauma Clinical Practice Guidelines: Initial
Management of Closed Head Injury in Adults, 2nd Edition.
(http://www.aci.health.nsw.gov.au/networks/itim/clinical/trauma-
guidelines/Guidelines’head_injury cpQ)

2. McCrory, P., Meeuwisse, W. H., Aubry, M., Cantu, R. C., Dvorak, J.,
Echemendia, R. J., Turner, M. (2013). Consensus statement on concussion in sport:
the 4th International Conference on Concussion in Sport, Zurich, November 2012. J
Athl Train, 48(4), 554-575.

3. Teasdale, G., & Jennett, B. (1974). Assessment of coma and impaired
consciousness. A practical scale. Lancet, 2(7872), 81-84.

4, Perel, P., Arango, M., Clayton, T., Edwards, P., Komolafe, E., Poccock, S.,

Y utthakasemsunt, S. (2008). Predicting outcome after traumatic brain injury: practical
prognostic models based on large cohort of international patients. BMJ, 336(7641),
425-429.

5. Karr, J. E., Areshenkoff, C. N., & Garcia-Barrera, M. A. (2014). The
neuropsychological outcomes of concussion: a systematic review of meta-analyses on
the cognitive sequelae of mild traumatic brain injury. Neuropsychology, 28(3), 321-
336.

6. Pearce, J. M. (2008). Observations on concussion. A review. Eur Neurol, 59(3-
4), 113-119.

This transcript is the joint property of Pacific Transcription Solutions and the authorised party
responsi bl e for paynent and may not be copied or used by any other party w thout authorisation.

10



7. McKee, A. C., Daneshvar, D. H., Alvarez, V. E., & Stein, T. D. (2014). The
neuropathology of sport. Acta Neuropathol, 127(1), 29-51.

8. Davis, G. A., Castellani, R. J., & McCrory, P. (2015). Neurodegeneration and
sport. Neurosurgery, 76(6), 643-655; discussion 655-646.

9. Guskiewicz, K. M., Register-Mihalik, J., McCrory, P., McCrea, M., Johnston,
K., Makdissi, M., Meeuwisse, W. (2013). Evidence-based approach to revising the
SCATZ2: introducing the SCAT3. Br J Sports Med, 47(5), 289-293.

10. Hayter, C., Meares, S., & Shores, E. A. (2015). The Abbreviated Westmead
Post-Traumatic Amnesia Scale and Pocket Concussion Recognition Tool: Data from
Amateur Sports Playersin Live Match Conditions. Applied Neuropsychology: Adult.
(In press).

11. Finch, C. F., Clapperton, A. J., & McCrory, P. (2013). Increasing incidence of
hospitalisation for sport-related concussion in Victoria, Australia. Med J Aust, 198(8),
427-430.

This transcript is the joint property of Pacific Transcription Solutions and the authorised party
responsi bl e for paynent and may not be copied or used by any other party w thout authorisation.

11



