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Report from our Seminar – 24 February 2017

On the 24th February 2017, the Concussion Research Interest Group 
(CRIG) at Trinity College Dublin and St James’s Hospital, held the first 
national symposium on concussion research, being undertaken 
across the university and hospital.  The event announced details on 
the establishment of a national guideline development group.  This 
group will focus on delivering a set of clinical guidelines for 
endorsement, though the national clinical effectiveness committee, 
relating to the management of concussive brain injuries in all 
activities, including sports.  

The seminar was a platform to:

• outline preliminary results from a landmark study on-going in 
TCD /St James’s Hospital investigating the underlying molecular 
hallmarks of concussive brain injuries in sports people. 

• Open up the contemporary debate on the issue of concussion for 
leading professional and amateur sports people, through open 
discussion with a sporting panel. 

• Collaborator of the CRIG, Dr David Camarillo, gave an update on 
his ground-breaking mouth guard technology, which is being 
developed in Stanford University to measure the forces exerted 
on the brain during concussive injuries.

This event, the first of its kind to be held in Ireland 
and attracted great interest from a wide spectrum 
of society.  In attendance were amateur and 
professional athletes, clinicians, nurses, coaches, 
teachers, students and school children.

An afternoon of research, discussion and sharing of experience of concussions, whilst setting out future 
expectations from a scientific, clinical and sporting perspective



Sporting Perspective –
Views from the Sporting Panel



The Sporting Perspective

Eoin McDevitt of Second Captains, was MC for our 
sporting panel.  Many thanks to the panel, who 
honestly and ably fielded questions regarding their 
personal experience of concussion, the conditions in 
their respective sports, and areas that need to be 
addressed.

• Seamus Callanan, Tipperary Senior Hurling Team 
and All-Ireland winner

• Fergus Slattery, former Irish and Lions rugby
• Keith Wood, former Ireland rugby captain and 

Lions player.
• Christina McMahon, former world kick-boxing 

champion and Ireland's first ladies pro-boxer.
• Niamh Byrne, TCD Women’s Rugby captain, 

Leinster Rugby Seniors, and Ireland 7s.

We were also joined in the audience by Prof Mick 
Molloy, former medical director of World Rugby and 
the IRFU, and Ben Marshall, recently retired 
Connacht player.



The Sporting Perspective – Key Issues

Rugby: 
• The concerns over the high number of players coming off the 

pitch for concussions and subsequently failing HIAs.
• The change to the game over the past 10 years or so, where 

there is now much more ‘doorbashing, ploughing and 
smashing’ and the space has become very restricted to get 
through.  Keith Wood described that in his time with Ireland 
from 1992 to 2003, it went from a lot of space to no space, by 
the time he retired.

• Concern that the risk factor is incredibly higher in the game, 
and there is potentially a need to look at some differentiation 
between the nature of the game at an amateur level and at a 
professional level.  The tackles are coming in very high, rather 
than at waist level.

• Comments were made on the lack of data and the lack of 
research studies into concussion in rugby and other sports 
and panel members spoke about how this needs to be 
addressed.  It is particularly a real concern for parents who 
have children playing rugby and other sport.

“It [rugby] needs to get to an acceptable level of 
risk, and what is acceptable? For me I’m struggling a 
little bit when I’m watching rugby and there’s two 
or three or four guys in an international rugby game 
going off with concussion or an interpretation of 
concussion. That can’t be acceptable” Keith Wood

Keith Wood and Fergus Slattery

GAA perspective
Seamus Callanan shared his concussion experience, following an incident in the 2015 All-Ireland final.  He did not have 
symptoms of a concussion until the next evening, when he experienced splitting pain in his head and then slept for 16 
hours.  He had an MRI scan which was clear.  But on that day he was having the game of his life, and then in that last 15 
minutes he barely touched the ball.  
Whilst there is a professional standard at county level, with a doctor at each game, this does not happen at club level, so 
the players and coaches would not have the level of understanding of the risk of concussion, and players would tend to 
keep going.  It is very difficult to leave the pitch at club level, when you don’t have an obvious physical injury.



The Sporting Perspective

Representing women’s rugby, Niamh Byrne explains 
how as a player you are focused on your sport and the 
game primarily.  She spoke about how she would worry 
about putting your body and brain on the line, as she 
learns more about concussion.  Her experience with 
fellow players is that when they have a concussion they 
take the advice and directions given by doctors and 
physios.  They must do the right thing, and follow the 
medical advice.

Niamh ByrneFergus Slattery and Seamus Callanan Christina McMahon

Christina McMahon explained that in boxing, you only 
have the one opponent.  No one is chasing you down the 
pitch, to pull you out of the game, so you focus on 
anticipating the moves by your opponent and take 
action.  In pro boxing, she has MRI scans each year to 
keep her licence, and she would be very well tested, 
unlike the amateurs. As a result amateurs may be at a 
higher risk level and with little knowledge of any damage 
they may have.  As a boxer, she never looked into the 
issue, she really didn’t want to know at that time and 
wanted to focus solely on her game.  Now as she comes 
close to retirement and is coaching, she understands that 
as a boxing coach, you have a huge responsibility to the 
people you are training and teaching.  It is now a very big 
issue for her as she takes responsibility for her trainees. 

Players have a duty of care to their own team players 
and to opposition players. When they see a knock 
happen, they should notify the referee

Prof Mick Molloy



The Sporting Perspective

‘The HIA has to change.  I came off the pitch, passed all 
the questions and when the doctor asked if I wanted to 
go back on, I knew that I couldn’t.’
Ben Marshall, former Connacht rugby player, retired Jan 2017.

‘It is not for the player’s to decide.  It is a clinical  decision, like 
all medicine and the player then needs to be clinically 
managed off the pitch.  Players should never be put back on 
once they are removed for suspected concussion.’
Prof Mick Molloy, former Medical Director of World Rugby and IRFU

Ben Marshall shared his experience of having to retire from rugby, 
following a concussion.  He described how he would be following the 
programme to return to rugby. In the morning he would feel great and 
be certain he would pass, and then he would fail the tests badly.  He 
described the mood swings as a result of his concussion, and also the 
frustration at turning up at training but only being able to watch.  All the 
time he was wishing that he was out on the pitch. On medical advice, 
Ben retired from rugby this year.



Clinical Perspective

Dr Colin Doherty
St James’s Hospital



Concussion Research Interest Group

Prof Mick Molloy - Patron Former Chief Medical Officer World Rugby and IRFU, with UCC
Dr Colin Doherty Consultant neurologist St James Hospital 
Dr Eugene Wallace Neuro rehabilitation St James’s Hospital
Prof Jim Meaney Consultant radiologist and Director of CAMI, St James’s Hospital
Dr Eoin Kelly Research Reg PhD Candidate
Dr Matt Campbell PhD Lecturer in Genetics and Research Assistant Professor, lead PI for BBB 

Research TCD
Dr John Kealy PhD Research fellow TCD
Mr Eoin O’Keeffe MSc PhD Candidate TCD
Dr Niall Pender PhD Consultant in Neuropsychology, Beaumont Hospital
Ms Stephanie Hughes Neuropsychology Research Assistant, TCD
Dr Gerry Boyle PhD Ocular microtremor, St James’s Hospital

Neurology
Neuro rehabilitation
Radiology/MRI
Blood Brain Barrier
Psychology
Ocular microtremor
Serological Markers
Sports Medicine / IRFU and World Rugby

Specialist Areas



The Clinical Perspective – Traumatic Brain Injury

Dr Colin Doherty opened the conference with a discussion on our
understanding of concussion, the issue of second-impact
concussion, which in rare cases has resulted in death - and the
continued absence of knowledge in relation to minimal and mild
traumatic brain injury (TBI), particularly with regard to sports
concussion.

With respect to second-impact concussion, there have been no new
studies undertaken since research in the 1970s, in the USA on
American football players. There is a serious lack of knowledge and
data in this field, which needs to be addressed through research.

The diagram to the right illustrates the spectrum of Traumatic Brain
Injury. Dr Doherty explained how sports related concussion will fall
in the minimal to mild areas, but it is not clear when the concussion
moves to mild, which is key. For moderate and severe TBI, doctors
have ways of recognising what is happening, as there are findings,
which are evident through scanning and subsequently leads to
appropriate evidence based care for the patient. We do not have
similar indicators currently in respect of concussion which is not
only related to sports, but can happen in the playground, cycling,
across a range of recreational activities.
This clearly implies that concussion is often poorly managed, and a
massive public health issue.

Dr Colin Doherty, consultant neurologist at St 
James’s Hospital.



The Clinical Perspective – Traumatic Brain Injury

In Europe alone, brain injuries cause over 66,000 deaths while almost
1.6 million people are admitted to hospital each year.

More people suffer a traumatic brain injury (TBI) each year than the
numbers diagnosed with breast, lung, prostate, brain, and colon cancer
combined. This makes concussion a serious public health issue, which
requires research and clinical investment.

At any one time there are 33 people in beds in the combined Trinity
College Dublin medical campuses at Tallaght and St James’s hospitals.
These patients are being treated in non-specialist teams, because there
is no public hospital in Ireland providing a specialist clinical service.

The majority of these patients will have suffered a moderate to severe
TBI. They represents a small fraction of the number of people who have
suffered a concussion, but do not require hospital admission. This group
can have significant ongoing symptoms with an unquantified risk of
long term cognitive and psychiatric problems. It is for this much larger
group that we need evidence and definitive care pathways.

Upwards of 3.8 million mild traumatic injuries in USA every year, mostly
from recreation.

Concussion brain scan above, which 
looks the same as a normal brain 
scan



The Clinical Perspective – Traumatic Brain Injury (TBI)

VACHLAV (short term)
Vertigo
Anxiety
Confusion
Headache
Loss of  consciousness
Amnesia
Vomiting

PADDY (long term)
Panic attacks
Anxiety
Depression
Dementia 
Young onset cognitive impairment 

All we’ve got are symptoms!!

We have numerous definitions of TBI but no consensus on 
which one is the most accurate.

Traumatic brain injury (TBI) has been 
defined as “an alteration in brain 
function, or other evidence of brain 
pathology, caused by an external 
force.

Mayo Clinic Definition of TBI

A clinical syndrome of biomechanically 
induced alteration of brain function, 
typically affecting memory and 
orientation, which may involve loss of 
consciousness

American Academy of Neurology 2013

Concussion is defined as a complex 
pathophysiological process affecting 
the brain, induced by biomechanical 
forces. Several common features that 
incorporate clinical, pathologic and 
biomechanical injury constructs that 
may be utilised in defining the nature of 
a concussive head injury 
include: …functional 
disturbance..transient, typically 
resolving spontaneously.

4th International Conference on  Concussion in 
Sport, Zurich, 2012.

Photo by Ray McManus



Concussion – Key Research Questions

When do symptoms of concussion start and stop?

What is the risk to brain health from an acute 
concussion (VACHLAV)? 

Who is most at risk?
What tests are best for assessment and player 
protection?

Who is at risk of long term consequences of 
concussion (PADDY)? 

Who is most at risk?
What tests are best for assessment and 
treatment?

Sport is the most common cause of mild
traumatic brain injuries, but it can also
happen in other places, such as in the
playground.

There is just no way currently of knowing
what has happened to the brain, when a
person goes out and plays sport or has a
fall, and gets a bang to the head.

There is an increasing fear that there is a
small cohort of people who are susceptible
to acute damage and long-term damage,
but there is currently no pathological test
to determine this. Who are these people
and how can we identify them? But we are
many years away from being able to do
this, unless the research is scaled up
internationally.



Scientific Perspective
Leading research into the Blood Brain Barrier and 

Concussion

Dr Matt Campbell, TCD
Concussion Research Interest Group



Introduction to our Research – Blood Brain Barrier

Dr Matt Campbell

The research group is investigating the integrity of blood vessels in the 
brain in relation to concussion, as a means of identifying markers that can 
accurately detect the impact of concussion. The hypothesis is:

Blood-brain barrier (BBB) disruption is one cause of the symptoms and 
signs of an acute concussion and may be the primary cause of long-term 
neurological and psychiatric problems.

The brain consumes up to 25% of our energy intake each day, and the 
delivery of this energy requires an efficient blood supply.  The capillary 
system in the brain is so extensive that every neuron has its own blood 
capillary. Therefore cerebrovascular health is something that we all have 
to consider more.  Our concept is that disruption to the BBB is a critical 
component of the impact of concussions, worsening following multiple 
impacts. 

The CRIG is studying the short and medium term effects of recurrent sub-
concussive injuries as well as the effects of an acute concussion on the 
Blood Brain Barrier integrity. The CRIG is unique in undertaking this 
research because they have the ethical clearance and the ability to 
undertake MRI within hours of a sporting event finishing, in this case, 
rugby; and can also take bloods for investigation.  The CRIG is conducting 
its research with an elite school boy rugby team who were recruited into 
the study pre-season and underwent a serious of tests and they were then 
reassessed post-season. 18 boys participated and the research group has 
full datasets for 11 players pre and post-season

Vascular cast of a human brain



Scanning – Pre and Post Season

For the first time, Dr Campbell presented early findings from the study.  The pictures shown are from scans taken pre and 
post season. Each individual image is a slice through the brain which can be "stacked" to create a 3D image of the brain. The 
increase in colour on the post season scan represents more residual contrast, which the research group believes, indicates a 
permeable/leaky blood brain barrier (BBB). This warrants further investigation to uncover its significance in the long term 
sequelae of recurrent concussive and sub concussive impacts.  This is happening in 35% of the players under study, which is 
similar to the findings of collaborator, Prof Alon Freidman, in his research and scanning of American football players.

Player Linear Method Pre-Season Player Linear Method Post-Season



Research – Blood Brain Barrier and Bio-markets of Concussion

Examining brain blood vessel integrity 
in concussive brain injuries, will direct 
how we treat and manage concussions 
in the future.    

Dr Matthew Campbell

As discussed from the clinical perspective, we cannot see anything on a MRI scan to 
indicate concussion, which impacts on the subsequent clinical care.  The search is 
on to find a way to make the invisible, visible, and this can be pursued by looking 
more closely at the BBB.  Our research is looking for blood bio-markers, containing 
proteins which are only found in brain tissue.  These proteins are known to cross 
into the blood when there is damage due to a TBI, creating leakage in the BBB. 
Potentially you could develop a pitch-side blood test, but research is at an early 
stage and will require ongoing investigation to deliver such a test.  During phases of 
trauma, you would expect higher levels of certain proteins to correlate with the 
severity of the concussion.  Research in this field is being led by Dr Fiona Wilson, of 
TCD who is working with the Leinster Rugby senior team. 

The search for protein bio-markers, comes from our research into how recurrent 
head injuries may lead to the development of Chronic Traumatic Encephalopathy 
(CTE). Although CTE is thought to be exceedingly rare, it can only be diagnosed 
during post-mortem analysis. There are no current diagnostic technologies which 
can demonstrate its presence in life, which may lead to significant under estimation 
of the risk. The family of former rugby union player, Mr. Kenny Nuzum, a past 
patient of Dr Colin Doherty, donated his brain to the national brain bank, after a 
post-mortem finding of CTE.  The CRIG performed a detailed analysis of his brain 
tissue, which demonstrated the absence of BBB in areas with abnormal p-Tau 
protein.  Evidence of p-Tau is one of the pathological hallmarks of CTE.  The 
hypothesis is that if we can better understand the role of the BBB during concussive 
brain injuries, we could potentially identify those at risk of developing CTE. 



Research : Overall Snapshot of Early Findings – Phase 1

• The blood brain barrier (BBB) is a membrane which separates the brain from 
the rest of the body. It regulates what can get into the brain from the blood 
and is essential in protecting the brain from harm.

• There is no direct test for exploring the blood brain barrier. We are performing 
multiple blood and imaging tests, which when taken together indicate how 
well the BBB is functioning. 

• We obtain a snapshot of the immediate function of the BBB, from the MRI. The 
blood tests provide information about the immediate (acute) and longer term 
BBB function. 

• Our results from our initial study are promising, showing an above normal 
level of permeability in the BBB of our rugby players, which raises further 
questions about the long term effect of these changes in the BBB.

• Ongoing studies:
1)  Analysis of acute changes to BBB in college rugby team
2) Expanded study to include retired players
3) Expansion into other sports 

• Genetic analysis is also underway.  We all have individual specific genetic 
susceptibility to certain conditions, but no one gene is controlling this 
susceptibility in relation to the impact of concussion.  Therefore a polygenic 
risk score will be generated for each player, related to long term sequelae of 
repetitive head injuries.  This research is ongoing.

DEVELOPING THE RESEARCH
Second phase
• Recruit Elite AIL (All Ireland 

League) team pre-season
• Reassessment post match and 

post-season
• 10 participants

Retired cohort
• Recruit retired players
• Assess versus age matched 

controls
• Full range of 

neuropsychological testing and 
BBB tests

Female balance across the cohorts 
would be a bonus.

With further investment, the 
group could recruit females from 
rugby, boxing, MMA



National Concussion Guidelines Development 
Group



National Concussion Guideline Development Group

Joining together the discussion from the sporting panel, the researchers and 
the clinical implications of concussion, particularly in relation to mild and 
sporting concussion, Dr Colin Doherty announced on 24 February, a new expert 
group to develop a set of national concussion guidelines for the clinical 
management of concussion.  

There is a need to establish concussion guidelines as the consistent and safe 
management of sports concussion is clearly an important public health issue.  
Scotland has already developed its guidelines, which go across sporting codes.  
This is important for people who play several sports, and who can turn up to 
play a different code, after experiencing a concussion in another.

Once our national guideline is completed, further evidence based care will 
require financial supported by the HSE, to establish a clinical service with the 
capacity to care for concussive brain injury.   This service would then provide 
clinical facilities and staff, to ensure the safety of our sports men and women as 
well as all other concussions which happen due to general recreation and other 
events. 

The scale of sports participation in Ireland across GAA, soccer, and rugby alone, 
potentially  accounts for over 1m people.  If you then attempt to add in other 
pursuits such as cycling, horse riding, hockey, climbing etc., we have a 
population in Ireland highly engaged in sports and active recreational pursuits.

There is a clear case that 
Ireland could become a 
European, and potentially 
international, country of 
excellence, in the 
management and research 
into concussion.  This in 
turn would attract the best 
of clinical and research 
expertise into Ireland.

Concussion is clearly a huge public health issue, and one that is not confined 
to contact sports.



National Concussion Guideline Development Group

Expert Group

• 3 neurologists

• 1 Pediatric neurologist

• 1 Emergency Room physician

• 1 GP

• 1 patient representative 

• 1 neurosurgeon

• 1 rehabilitation specialist

• 1 Radiologist

• 1 Physiotherapist

• 1 Pediatrician (Basic Scientist)

• 1 basic scientist

• 1 bio-engineer

• 1 neuropathologist

• 1 General Surgeon

• 1 Orthopedic Surgeon

• 1 Epidemiologist/public health doctor

Executive
Lead: Dr Colin Doherty   Researcher:  Dr Eoin Kelly

Process

• Recruitment for the panel is nearly completed and there 
has been a very positive response.

• At this point the panel will conduct its research work, 
and at the appropriate stages will liaise with the sporting 
bodies.  Scotland has developed a single concussion 
management guidelines across all sporting bodies and 
the intention is that the same can be done, but must go 
through the necessary clinical procedures.

• First meeting May 2017

• 2 meetings per year

• People are representing their own expert knowledge, 
not the organisations that they work for.

• Systematic Review of literature

• Each person to review sections prior to meeting

• Aim to submit for prioritization in 2019, with the clinical 
and economic reasons for making this a national set of 
guidelines.



Investment: The Research and Clinical Programme



Establishing a National Research and Clinical Centre

Our overall objective is to establish a National Research Centre focused
exclusively on all forms of traumatic brain injury (TBI) in clinical and pre-
clinical settings.

A National Research Centre would place Ireland on the map as the
leading TBI centre, for basic and clinical research. Ireland can be the
leader in the development of novel therapeutics for this devastating and
poorly resourced condition. Ireland has high participatory levels in
sports. We have the scientists, specialists, and ability to work
collaboratively again facilitated by scale and proximity.

Our longer term goal of raising €2M will contribute to the establishment
of the TCD/St James’s Hospital TBI research centre and will facilitate the
training of the next generation of clinicians and scientists. The research
programme would include imaging, psychology and genetic analysis.
The outcome of the national guideline development process will
ultimately point to the need for a dedicated public clinical service and
related clinical service development, alongside a national dissemination
programme.

This level of investment in a clinical service will be required to recruit a
specialist consultant in this area for a period of 3 years and provide the
necessary resources to conduct clinical services and drive an overall
research programme. This will require public investment through the
HSE, alongside possible philanthropic support.

Concussion is a Traumatic Brain
Injury. It is a condition that has
had little or no new therapeutic
developments in almost a century,
despite accounting for a significant
proportion of sports injuries and
as an unquantified long term
neuropsychiatric health risk.

To find out more about the research 
programme and the National 
Guidelines Development Group 
contact:  concussion@stjames.ie

mailto:concussion@stjames.ie


Progressing Concussive Brain Injury Research – Funding Requirements

Research into concussive brain injuries is on-going and the CRIG is now
expanding its study to examine the acute changes to the brain, in the
hours after exposure to repetitive head trauma. The intention is to
recruit elite AIL rugby players, which requires ongoing investment in
this study.

In order to develop the study even further and to incorporate all
scientific endeavors, the group is now seeking funding to:

• examine the long-term effects of repetitive head trauma in retired
athletes.

• target women and in particular examine concussive brain injuries in
female athletes (Rugby, Boxing and MMA) with a view to
expanding the collaborative nature of the project throughout the
country.

• Expand the elite school boy rugby research into another cohort to
deepen the research data.

€2,000 per study participant would 
cover baseline, post-concussion and 
post-season scanning.

€20,000 would support the annual 
stipend of a PhD researcher engaged in 
the project on a full time basis.

€5000 would cover the cost of 5 post-
concussions scans i.e. when a player is 
removed from play due to suspected 
concussion.

Blood tests cost €200 per participant.

Our research funding ambition is to develop a fund of up to €200,000 which would 
allow for new research and testing into 3 different cohorts of sports participants, 
which will cover costs of staff, scans, blood tests, consumables etc.

To discuss a donation to our research – contact Clodagh Memery, Director of Philanthropy, 
clodagh@supportstjames.ie and/or 01 410 3986.   Donate directly on www.supportstjames.ie

mailto:clodagh@supportstjames.ie
http://www.supportstjames.ie/
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