Concussion
Introduction
Concussion is unlike most injuries that athlete’s experience. As concussion is an injury to the brain, it
cannot be seen and the effects can be either subtle or devastating or cumulatively persistent over time.
Also, the severity of the symptoms from concussion is not always associated with the severity of the
causative impact since the frequency and number of head injuries affects the symptoms: in particular,
the greater the number of concussions, the longer the symptoms persist and the more severe the
symptoms. In addition, the closer together the concussions occur in time, the longer the symptoms
persist and the more severe the symptoms can be.
, “What is a concussion?” Concussion is a brain injury and is defined as a complex process affecting the
brain, induced by biomechanical forces. The mechanism of injury may occur in two major ways. First is
direct trauma/impact to the head. Second is a sudden deceleration of the head resulting in the brain
colliding with its casing (the skull). In fact, the deceleration mechanism may be the most common cause
of concussion.
It is important to remember that a concussion can in occur in the absence of a blow to the head. Any
sudden deceleration may result in a concussion whether it is to the torso, neck or other part of the
body. The impulsive forces from the injury to the body are transmitted to the head/brain. If the head is
jerked in any direction suddenly the requirements are satisfied to have a resultant concussion.
Early Recognition
“Early” is the key word when it comes to successfully minimizing the repercussions from concussion.
First, it is important to recognize that any event that satisfies the direct blow or deceleration may result
in a concussion so be looking for it. Remember - the subtle symptoms are important and should not
be ignored! Initially, be suspicious if there is:
•
•
•
•
•

Any loss of consciousness no matter how brief
Head related symptoms – visual problems, headache (athlete rubbing their head or blinking
trying to clear their eyes)
Impairment of brain function – confusion, memory
Physical Symptoms – unsteadiness/ balance problems or change in movement (stroke change,
throwing motion, accuracy) –
Change in emotional stability – anger, crying, liability The key to concussion recognition involves
being watchful for the above signs and symptoms. Probably the most important point in
minimizing the impact of concussion is to remove the athlete from the training or competition
setting if there is any suspicion of a concussion until a complete evaluation is performed by
medical personnel. The effects of a second impact or injury to the brain while already suffering a
concussion can be devastating. “When in doubt; sit them out”. ALWAYS REMOVE THE
ATHLETE FROM THE FIELD OF PLAY IF THERE IS A SUSPICION OF A HEAD INJURY/
CONCUSSION.

Wild Water Polo Club

As the incidence of concussion is common in some sports (eg. water polo, Synchro and diving as well as
other land based sports) that athletes frequently undergo on-line “neurocognitive testing” prior to the
beginning of the season to establish that athlete’s personal baseline of cognitive performance.
Comparing the suspected concussed athlete neurocognitive testing following a concussion with their
own baseline results is often helpful for the treating physician. Various sport-specific neurocognitive
tests can be found on-line.
All athletes, coaches, parents, and members of the athlete’s entourage should be able to recognize
concussion early; as the athlete is often disoriented and unable to determine their own diagnosis. All
suspected concussed athletes should undergo evaluation by a trained medical professional as soon as
possible after the injury.

1. The evaluation of a suspected concussed athlete is greatly affected by past medical history. Of
particular importance are:
• Underlying medical problems
• Prior history of concussion and if positive – when and how many?
• Medication use (prescription and recreational to include alcohol)
• Dyslexia or other learning disorders
• History of migraines or chronic headaches
• Attention deficit disorder or Attention deficit and hyperactivity disorder
• Emotional history to include depression and anxiety disorders or any psychiatric diagnosis
• Family history for the above
2. The physical examination for evidence of injury of concussion includes the head, neck,
neurological system and any impact site
3. Symptom evaluation
4. Cognitive assessment: Cognitive assessment consists of several components:
• Orientation – person, time, situation
• Immediate memory with a standard series of words and recall
• Concentration – digits backward or months in reverse order
5. Balance exam:
6. Coordination testing:
When is a Hospital/Emergency room necessary?
The status of the concussed athlete may change for the better or worse quickly, usually within the first
48 hours so they should be kept under careful observation. Any new or changing symptoms are a
concern. In particular, the following symptoms should result in immediate advanced medical attention
in the hospital setting. Those symptoms are:
•
•

Worsening headache
Worsening drowsiness or cannot be aroused from sleep

Wild Water Polo Club

•
•
•
•
•
•
•

Progression of memory deficits
Inability to recognize people or places
Repeated vomiting
Unusual behavior, irritability, or confusion
Seizure activity with or without loss of consciousness (jerking of one leg or arm uncontrollably)
Weakness or numbness in arms or legs
Unsteadiness on feet or slurring of speech
Post-Concussion and Depression

The topics of emotional, cognitive and behavioral changes have already been mentioned at several
stages in the initial physical evaluation of concussion. Immediately after the concussive injury the brain,
by definition, has undergone a traumatic impact. This is no different than any other human organ being
traumatized. Although in this case there is no structural damage medical experts can image to date,
there is still an initial disturbance to overall brain function. Over the last fifteen years there has been a
growing body of scientific literature that while usually these initial psychological changes subside,
especially with proper supportive treatment and return to play protocols, weeks to months later an
athlete can become depressed. Although an athlete may appear to have recovered, one must continue
to look for signs and symptoms of depression such as:
Decline in physical performance, sadness, pronounced fatigue, insomnia, increased sleepiness, change
in appetite, irritability, restlessness/excitability/anxiousness, decreased concentration, decreased
motivation, hopeless, suicidal ideation, and rarely completed suicide.
If an athlete is isolating themselves or acting out of character they need to see a professional, a team
doctor a sports psychologist or a sports psychiatrist. The most important point is recognition of the
problem and keeping an open discussion with the athlete at all times.

When and how does the athlete return to their sport following concussion?
The progression of stages for the return of the concussed athlete back to their sport is exact and
methodical going from the simplest of activities to the most advanced aspects of function, training and
performance. In the beginning, following the diagnosis of concussion, the athlete must rest: complete
mental and physical rest. They should not return to school/work until all symptoms are clear. Once
asymptomatic, the athlete can return to the learning/ work environment in a graduated, stepwise
progression initially without responsibility for performing in the classroom or on testing until their
neurocognitive function has returned to their baseline. In addition, the athlete should refrain from
screens: computers, video games and smart phones until symptoms have cleared. The athlete is also not
to take medication unless cleared by his/her medical practitioner. This specifically includes no alcohol,
pain medication, sleeping medication, or recreational drugs. Sports participation is not recommended
until cleared by the treating medical practitioner.
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Once they have been cleared to return to sport, the athlete should undergo a progressive, graduated
return to play program that becomes increasingly more physically challenging at each step. The speed of
progression is limited to one stage per day in the adult athlete. The child athlete takes longer at each
level. If the athlete’s symptoms return with physical exertional challenge at any stage, they return to
the prior (asymptomatic) step and then progress forward daily if successful at each stage.
The progression is:
No activity (mental of physical as defined above - 24-48h)
Light aerobic exercise: Defined as up to 70% of maximum predicted heart rate –
The goal = elevation of HR
Sport-specific exercise: Defined as sports specific drills not involving head contact or impact
Non-contact training drills: Defined as complex training drills that involve coordination and cognitive
function. These are also sports specific ideally.
Full contact practice: Defined as full practice without limitations as to impact or difficulty
Return to sport: Full training and competition

Water Polo specific progression post-concussion once cleared by medical for return to sport
Athlete must remain symptom free during and after activity progression in order to advance to the next
phase of progression. If a water polo player experiences recurrence of symptoms, go back to previous
level of exertion that did not cause symptoms for 24 hours before attempting to advance progression
again. In general, begin with low numbers of skills and increase gradually as athlete adapts.

No activity: (mental or physical as defined above for 24-48h)
1st level - Light aerobic exercise: Up to 70% of maximum predicted heart rate with the goal of mild
aerobic exertion. For example:
•
•
•
•

Stationary cycling progressing to
Walking/light jog on treadmill progressing to
Light controlled swimming (no diving or sprints) progressing to
Easy egg beater with no ball

2nd level - Sport-specific exercise: This level does not involve head contact or impact. For example:
•
•
•
•

increasing intensity of swimming to include sprinting
“water polo specific moves” to include throwing ball to test hand eye coordination
egg-beater drills and egg-beater with light medicine ball
shooting drills
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•

No diving into pool and no receiving of passes.
Examples of egg-beater drills are:
Basic egg-beater drill

a. Line up swimmers at the end of the pool.
b. Swimmers will place both hands on head - Using egg-beater the athlete will move down the
pool.
c. A variation of the basic drill has the athlete practice going forward, to the left and right side and
backward.
Intermediate egg-beater drill
Utilizing the basic drill above but increase the difficulty by emphasizing the height out of water as well as
speed and distance traveled.
Advanced egg-beater drill
This is the most difficult egg beater exercise. The athletes are in the deep water facing the coach and
imitating the coach’s actions on the deck. The coach holds each of the following positions for varying
lengths of time to train strength and endurance. The moves include:
•
•
•
•
•
•
•

Elbows out of the water, hands behind neck
Right arm extended, alternate action (repeat on the left)
Pike position, seat high out of water
Both arms extended
Both hands on head
360 spin with any combination of the above
Finish drill by having players attempt to boost up to a maximum height on the "up" command,
using arms and leg kick to rise out of the water.

Variation: Suspend a rope across the pool at a height as a target for the players to touch

3rd level - Non-contact training drills: This level has complex training drills that involve hand-eye
coordination as well as cognitive function and exertion. This level includes the receiving of balls/passes
from other players and maneuvering in water polo formation drills. It is important that there be NO
CONTACT with other players. An example would be the 4 square drill.
4 Square Drill
a. Arrange 4 players about 10 feet, apart, forming a square with one ball to each square.
b. Players pass to each other, receiving ball and immediately spinning before passing.
c. Men should practice receiving with either hand and spinning right or left.
Note: Emphasize keeping ball overhead for better control.
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It is required that hand eye coordination be fully intact before going to this progression stage.
Diving may be re-introduced at this stage

4th level - Full contact practice: Full practice without limitations as to impact or difficulty:
Return to sport: Full training and competition
Does Age Matter?
Contrary to almost everything else in human physiology, children do not tolerate concussions as well as
adults and recovery time is longer. Given these facts it is also true that concussions beyond the first are
also more problematic. While every individual hits adolescent at different ages, most authorities view a
“child” as less than 13 years old. Those less than 5 have very little data on which to make predictions.
So, a concussed child is completely different and must be handled more conservatively while still
adhering to the guidelines to return to training and performance.

Conclusion
Concussions are far from obvious and are quite complex. To date medical testing has been unable to
help diagnose a concussion. Medical investigations are most helpful in the more severe head injuries
when a skull fracture or cerebral bleed is suspected. The symptoms that warrant that kind of evaluation
are the same ones that were reviewed under “When is a Hospital/Emergency room necessary?”
The effects of concussions are cumulative. A second concussion behaves much differently than the first
and is more likely to have longer and more severe cognitive consequences. Recovery from a second
concussion is usually longer than the first concussion, regardless of the severity of the first or second
injury. Protective headgear and other devices do help when it comes to bumps, bruises, fractures and
lacerations but they have not been found to decrease the incidence of concussions or their long term
consequences.
Rule changes and training changes have a chance to make a difference as well as close attention to the
return to school/work/training protocols. Prevention, early recognition and appropriate management
remain the keys in protecting the athlete from the long term symptoms of a concussion.
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