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What is a 
concussion?

Mild Traumatic Brain Injury

Picture: concussionweillcornell.org

Jagoda A. et al. 2008. Annal of Emergency Medecine



Most Common 
Symptoms S.H.A.D.E



S is for 
Sensitivity or 
Skill Changes

• Sensitivity to Light

• Sensitivity to Noise

• Fine Motor Skill Dysfunction

• Cognitive dysfunction

• Balance Issues

Craton N. et al. 2017. Brain Sciences



H is for Headaches

• Headaches

• Migraines

• Constant dull pain behind the 
eyes

Craton N. et al. 2017. Brain Sciences



A is for Attitude

• Anxiety

• Depression

• Easily Angered

• Change in Motivation

• Mood Swings

Craton N. et al. 2017. Brain Sciences



D is for Diet Changes

• Stomach aches

• Nausea

• Vomiting

• Lack of Hunger

• Crave sugary foods

Craton N. et al. 2017. Brain Sciences



E is for Eye Changes or Energy Changes

• Blurred vision

• Double Vision

• Eyes Sensitive to light

• Vestibular dysfunction

• Easily Fatigued

• Changes to Sleep patterns (sleep 
too much or insomnia)

Craton N. et al. 2017. Brain Sciences



Long-term effects

• Post-Concussion Syndrome
• Barlow KM.. et al. 2010. Pediatrics

• CTE (chronic traumatic encephalopathy)

• ALS

• Parkinson’s
• Thomsen Gm et al. 2016. Journal of Trauma and Acute Care Surgery

• Punch drunk syndrome (dementia puglistica)
• Hay J et al. 2016. Mechanisms of Disease Vol 11



Post-Concussion Syndrome

29.3% of 
concussion-related 
ER visits result in 
post-concussion 

syndrome

58.5% of 
concussions 

symptomatic at 
1 month

If still 
symptomatic 
at 100 days, 

40% chance of 
staying 

symptomatic

Barlow KM. et al. 2010 PediatricsBabcock L. et al. 2013 JAMA Pediatrics



Current Treatments

• Graded Exercise

• Manual Therapy

• Visual Exercises
• Grabowski et al. 2016. Physical Therapy in Sport

• Neuropsychological Evaluations and Rehabilitation
• Prince c. 2017. Brain Science



•There is a need for better rehabilitation

•Despite following approved treatment protocols, 
changes in brain still detected post medical 
clearance. 

Churchill NW. et al. 2017 Scientific Reports



Neuro-Inflammatory Markers

• Post_Concussion Syndrome Should be Post-Inflammatory Syndrome

• Increase in cytokines IL-, IL-6, TNF, and IFN-

Rathbone ATL. et al. 2015 Brain Behaviour and Immunity



Possible  
Mechanism
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Lymphatics and the brain 

• Discovery of lymph 
vessels around 
cranium.

• Földi M et al. 1966. Acta
Anat. 

• Mapping of 
meningeal and 
sinus lymphatics in 
2015

• Louveu et al. 2015. Nature



Possible  
Mechanism



Preliminary 
Data



Research Objectives

• To assess the effectiveness of a standardized Vodder Manual 
Lymphatic Drainage (VMLD) massage therapy protocol in adolescents 
13-18 years old with post-concussion symptoms on Rivermead 
Questionnaire and SCAT5 memory and cognitive test scores.

• To compare these findings with the “touch” control group.



Hypothesis

• VMLD protocol of 15 treatments will significantly decrease post-
concussion symptoms according to Rivermead and SCAT5 memory 
and cognitive questionnaire scores.  

• The touch control group will show minimal symptom improvement 
according to Rivermead and SCAT5 memory and cognitive 
questionnaire scores.  

• Improvements in symptoms will be significantly greater in the VMLD 
group than “touch” control group.
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Methods

• Comparing VMLD to a touch-control group



Treatment Group

• Vodder Lymphatic Drainage 

• Cranium

• Face

• Special Techniques

• Intra-Oral Technique



Touch Treatment



Methods - Participants

• N=20

• N=10 VMLD group N=10 Control group

• Adolescents 13-18 years old

• Post-Concussion Syndrome



Methods - Treatment

• 15 treatments

• 60 minute appointments

• 3 – 5 times a week



Methods - Testing

Tx 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Rivermead X X X

Quest. X X X

Rivermead Post-Concussion Questionnaire
Questions: Memory recall (short-term and long-term and cognitive 
tests from SCAT5)

Rivermead Questionnaire and cognitive and memory test from 
the SCAT5 Questionnaire on appointments 1, 7 and 15



Preliminary 
Data



Treatment

Q
u

e
st

io
n

n
ai

re Touch Control

VMLD

Anticipated Outcome

Looking for an interaction between the two

Tukey’s post hoc
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Significance

• May be an important asset in the rehabilitation of concussions

• Unsure if inflammatory markers and tau proteins will be affected with 
VMLD
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References - Pictures

• concussionweillcornell.org

• http://muscleandjoint.ca/mississauga-pain-clinic-conditions-
treated/headaches/

• www.healthyplace.com

• www.tumericforhealth.com

• www.santephysique.com

• Louveau A, Smirnov I, Keyes TJ, Eccles JD, Rouhani SJ, Peske JD, Derecki NC, 
Castle D, Mandell JW, Lee KS, Harris TH, Kepnes J.  Structural and functional 
features of central nervous system lymphatic vessels.  Nature July 2015; 
523:337 Letter.

• https://www.bartleby.com/107/177.html

http://muscleandjoint.ca/mississauga-pain-clinic-conditions-treated/headaches/
http://www.healthyplace.com/
http://www.tumericforhealth.com/
http://www.santephysique.com/
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