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Can induction of  deep relaxation through 
sensory deprivation have benefic ia l  
recovery propert ies in concussed 
indiv iduals?  



Definition: Concussion is a traumatically induced transient disturbance of brain function that 
involves a complex pathophysiologic process— It is a subset of mild traumatic brain injury, which 
is classified based on acute injury characteristics at the less severe end of the brain injury 
spectrum (1)

Mechanism: Disruptive stretching of neuronal cell membranes and axons resulting in a complex 
cascade of ionic, metabolic, and pathophysiologic events. 

Epidemiology: 2.8 million traumatic brain injuries were reported in 2013, however, estimates 
suggest up to 3.8 million occur annually (2)

Leading cause:
1— Falls 
2— being struck by an object or against an object and motor vehicle crashes.
> 25% during sporting activities (Females > males) (2)

Presenter
Presentation Notes
Concussions are mild traumatic brain injuries that affect around 3 million individuals in 2013, 25% are related to sports, and in sports, females are affected more than males. The pathophysiology of it not fully understood but it due to neuronal stress that leads to a mismatch of energy utilization in the brain. 
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Presentation Notes
Concussion can affect a variety of clinical domains: physical, cognitive, and emotional or behavioral. (2)Patients have physical sx such as HA, blurry vision, vestibular symptoms, fatigue. Cognitive sx such as poor focus, memory deficits, and Psychological sx anxiety, depression, irritability. (1)To have an idea of what the symptoms may feel like, I want you to imagine having the worse hangover of your life. 
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Presentation Notes
Through my sports medicine rotations during residency, I have had the opportunity to take care of multiple patients with concussion symptom. Treatment for concussion is usually limited to avoiding stimulation that makes symptoms worse. There is a paucity of evidence indicating that active treatment will reduce recovery time. 



https://www.youtube.com/watch?v=3KQm9WsZSx8

REST or Restricted Environmental Stimulation Therapy

Presenter
Presentation Notes
We then learned that some weber athletes with concussion were reporting faster improvement in concussion symptoms after floatation sessions and were eager to continue REST for concussion treatment.In the period right after concussion it has been proposed that physical activity could delay recovery as it appears that intense sensory input can exacerbate concussion symptoms. REST or Restricted Environmental Stimulation Therapy has potential in the treatment of concussion  because it provides what is most often craved for by concussion patients, a period of relief from overwhelming stimulation. If found effective REST is a low risk way to reduce symptom burden and possibly improve recovery time after concussion.

https://www.youtube.com/watch?v=3KQm9WsZSx8


REST has shown benefits in the 
adjunct treatment of stress (1), 
anxiety (2), depression and 
difficulty sleeping (3) symptoms 
from chronic whiplash injury (4), 
and blood lactate levels and 
perceived pain after eccentric 
exercises (5)
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Presentation Notes
REST are sensory deprivation tanks or float tanks and involves laying in a specialized pod with a shallow pool of warm water with Epsom salt (10 inches deep, 900 lbs of epsom salt, heated to skin temperature 34-35C).This causes the subject to float and when done correctly the sensations of temperature, sound, vision, and touch are all dampened. Without these sensations subjects will often fall into a state of deep relaxation similar to when you are almost falling asleep 
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Does REST for one hour improve symptoms of acute  concussion? 

The Hypothesis  

Presenter
Presentation Notes
 In this study we propose to treat concussions with even more limitation on sensory input via Restricted Environmental Stimulation Therapy. With funding support from Intermountain, we propose to perform a small cohort study to initially study this effect then proceed with a randomized control trial. 



Ongoing Prospect ive Pi lot  Study 

Inclusion Criteria 
[] concussion within the past 6 weeks
[] Ages 18+* Sport and non-sport related injuries* 
[] Initial symptom score > 20 (as indicated by the SCAT 5)

Population: 
Adult subjects with new concussion (<6 wks) from Weber State 
Athletics and  McKay-Dee Sports medicine clinic 

Exclusion Criteria 
[] Open sores
[] Current Menstrual flow
[] Mental health disability that will not allow for laying in the 
pods for at least 1 hour
[] Epilepsy
[] Renal clearance conditions
[] Severe TBI – more than a concussion

[] Pre and post float symptoms survey





Demographics    

Ages 18-45 years old
Average 1 previous concussion
No serious brain injuries
Median 2 days from accident to diagnosis 
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Presentation Notes
SO FAR4/20 since november 2018Median day from accident to diagnosis of concussion was 2 days all females, 2 with previous migraine, 2/4 on antidepressants before the injury. 1 kept playing after injury (risk for prolonged recovery) 



Results    

Pre-Float

Post-Float

Average Symptom Score
0       1        2        3        4Symptoms 

Headache

Pressure in head 

Neck Pain 

Nausea and Vomiting 

Dizziness

Blurred Vision 

Balance Problems

Sensitivity to Light

Sensitivity to Noise

Feeling Slowed Down 

Feeling like in a Fog

Don’s Feel Right 

Difficulty Concentrating

Difficulty Remembering 

Fatigue or Low Energy 

Confusion

Drowsiness

More Emotional 

Irritability 

Sadness 

   

0
85

170
255
340
425

Cumulative Symptoms Score

0.
7.

14.
21.
28.
35.

Average Symptoms Score
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This is the raw data showing decrease in mean symptoms comparing before and after being enrolled in the study. 



Results    

Pre-Float

Post-Float
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Presentation Notes
This graph delves into that data to show severity of symptoms since days of injury and throughout the duration of the study. The blue line is sx pre floatation and orange line is post. pre-and post There is a large decrease in symptoms when comparing initial symptoms before and after flotation 



Results    

Pre-Float

Post-float
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Furthermore, using paired student T-test, we are able to show that there is a significant decrease in average symptoms after each floatation session. This is the first, second, and third sessions. There was a increase in sx before their next floatation session but a consistent decrease in symptoms with each session. 



IN SUMMARY: 
In this Ongoing Prospective Pilot Study, Restricted Environmental Stimulation Therapy 

lead to  improvement in concussion symptoms.

100 % of the subjects: 

Have gone back to school and work

Said they have fully recovered from their concussion

Denied any negative side effects from float 

Would recommend to another individual suffering with concussion symptoms 



Continuation of this Prospective Pilot study to be presented at 2020 Ogden Surgical Conference: 

Future questions to be addressed through planned randomized controlled trial:

-What is the rate of recovery using float vs sitting in a quiet place for 1 hour?

-Can float sessions improve chronic post concussive symptoms?

-Is is helpful for young athletes?

-Are the effects of REST different in sport vs non-sport related concussions? 
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Presentation Notes
1.  Sport-related concussion (SRC) is a common injury in recreational and organized sport. Over the past 30 years, there has been significant progress in our scientific understanding of SRC, which in turn has driven the development of clinical guidelines for diagnosis, assessment, and management of SRC. In addition to a growing need for knowledgeable health care professionals to provide evidence-based care for athletes with SRC, media attention and legislation have created awareness and, in some cases, fear about many issues and unknowns surrounding SRC. The American Medical Society for Sports Medicine formed a writing group to review the existing literature on SRC, update its previous position statement,1 and address current evidence and knowledge gaps regarding SRC. The absence of definitive outcomes-based data is challenging and requires relying on the best available evidence integrated with clinical experience and patient values. This statement reviews the definition, pathophysiology, and epidemiology of SRC, the diagnosis and management of both acute and persistent concussion symptoms, the short- and long-term risks of SRC and repetitive head impact exposure, SRC prevention strategies, and potential future directions for SRC research. The American Medical Society for Sports Medicine is committed to best clinical practices, evidence-based research, and educational initiatives that positively impact the health and safety of athletes. 2. Mild traumatic brain injury, also known as concussion, is common in adults and youth and is a major health concern. Concussion is caused by direct or indirect external trauma to the head resulting in shear stress to brain tissue from rotational or angular forces. Concussion can affect a variety of clinical domains: physical, cognitive, and emotional or behavioral. Signs and symptoms are nonspecific; therefore, a temporal relationship between an appropriate mechanism of injury and symptom onset must be determined. Headache is the most common symptom. Initial evaluation involves eliminating concern for cervical spine injury and more serious traumatic brain injury before diagnosis is established. Tools to aid diagnosis and monitor recovery include symptom checklists, neuropsychological tests, postural stability tests, and sideline assessment tools. If concussion is suspected in an athlete, the athlete should not return to play until medically cleared. Brief cognitive and physical rest are key components of initial management. Initial management also involves patient education and reassurance and symptom management. Individuals recover from concussion differently; therefore, rigid guidelines have been abandoned in favor of an individualized approach. As symptoms resolve, patients may gradually return to activity as tolerated. Those with risk factors, such as more severe symptoms immediately after injury, may require longer recovery periods. There is limited research in the younger population; however, given concern for potential consequences of injury to the developing brain, a more conservative approach to management is warranted.3. Flotation Restricted Environmental Stimulation Therapy (REST) as a Stress-management Tool: A Meta-analysisIn a minute analysis of 27 studies a total of 449 participants with a new age of 29, Ranging between 20 and 45, rest has positive effect on physiology  (lower levels of cortisol, lower blood pressure), well-being, and performance.4. Chronic whiplash-associated disorders and their treatment using flotation-REST (restricted environmental stimulation technique).Edebol H1, Ake Bood S, Norlander T.In this study, we investigated for the first time whether flotation-REST might be used for treating chronic whiplash-associated disorders (WAD). Six women and one man, all diagnosed by licensed physicians as having chronic whiplash-associated disorder, participated. Two of the participants were beginners with regard to flotation-REST (2 or 3 treatments), and five of them had experienced between 7 and 15 treatments. The method for data collection was the semistructured qualitative interview. The empirical phenomenological psychological method devised by Karlsson was used for the analyses. Two qualitative models explaining the participants' experiences of flotation-REST emerged. The models describe the participants' experiences of flotation-REST, as well as the short-term effects of the treatment in terms of five phases: (a) intensification, (b) vitalization, (c) transcendation, (d) defocusation, and (e) reorientation. Results indicated that flotation-REST is a meaningful alternative for treating chronic whiplash-associated disorder.5. Promising effects of treatment with flotation-REST (restricted environmental stimulation technique) as an intervention for generalized anxiety disorder (GAD): a randomized controlled pilot trial.Jonsson K1, Kjellgren A2.BACKGROUND:During Flotation-REST a person is floating inside a quiet and dark tank, filled with heated salt saturated water. Deep relaxation and beneficial effects on e.g. stress, sleep difficulties, anxiety and depression have been documented in earlier research. Despite that treatments for generalized anxiety disorder (GAD) are effective; it is till the least successfully treated anxiety disorder, indicating that treatment protocols can be enhanced. The use of Flotation-REST as a treatment of GAD has not been researched. The aim of the present study was to conduct an initial evaluation of the effects in a self-diagnosed GAD sample.METHODS:This study was a randomized, parallel group, non-blinded trial with 1:1 allocation ratio to waiting list control group (n = 25) or to a twelve session treatment with flotation-REST (n = 25). Inclusion criteria's were: 18-65 years and GAD (as defined by self-report measures). The primary outcome was GAD-symptomatology, and secondary outcomes were depression, sleep difficulties, emotion regulation difficulties and mindfulness. Assessments were made at three time points (baseline, four weeks in treatment, post-treatment), and at six-month follow-up. The main data analyses were conducted with a two-way MANOVA and additional t-tests. Forty-six participants (treatment, n = 24; control, n = 22) were included in the analyses.RESULTS:A significant Time x Group interaction effect for GAD-symptomatology [F (2,88) = 2.93, p < .001, η p (2)  = .062] was found. Further analyses showed that the GAD-symptomatology was significantly reduced for the treatment group (t (23) = 4.47, p < .001), but not for the waiting list control group (t(21) = 0.98, p > .05), when comparing baseline to post-treatment scoring. Regarding clinical significant change, 37 % in the treatment group reached full remission at post-treatment. Significant beneficial effects were also found for sleep difficulties, difficulties in emotional regulation, and depression, while the treatment had ambiguous or non-existent effects on pathological worry and mindfulness. All improved outcome variables at post-treatment, except for depression, were maintained at 6-months follow. No negative effects were found.CONCLUSION:The findings suggest that the method has potential as a complementary treatment alongside existing treatment for GAD. More studies are warranted to further evaluate the treatments efficacy.6. The acute effects of flotation restricted environmental stimulation technique on recovery from maximal eccentric exercise.Morgan PM1, Salacinski AJ, Stults-Kolehmainen MA.AbstractFlotation restricted environmental stimulation technique (REST) involves compromising senses of sound, sight, and touch by creating a quiet dark environment. The individual lies supine in a tank of Epsom salt and water heated to roughly skin temperature (34-35° C). This study was performed to determine if a 1-hour flotation REST session would aid in the recovery process after maximal eccentric knee extensions and flexions. Twenty-four untrained male students (23.29 ± 2.1 years, 184.17 ± 6.85 cm, 85.16 ± 11.54 kg) participated in a randomized, repeated measures crossover study. The participants completed 2 exercise and recovery protocols: a 1-hour flotation REST session and a 1-hour seated control (passive recovery). After isometric muscle strength testing, participants were fatigued with eccentric isokinetic muscle contractions (50 repetitions at 60°·s) of the nondominant knee extensors and flexors. Blood lactate, blood glucose, heart rate, OMNI-rating of perceived exertion for resistance exercise (OMNI-RPE), perceived pain, muscle soreness, and isometric strength were collected before exercise, after treatment, and 24 and 48 hours later. A multivariate analysis of covariance found that treatment had a significant main effect on blood lactate, whereas subsequent univariate analyses of variance found statistical significance with the immediate posttreatment blood lactate measures. The results indicate that flotation REST appears to have a significant impact on blood lactate and perceived pain compared with a 1-hour passive recovery session in untrained healthy men. No difference was found between conditions for muscle strength, blood glucose, muscle soreness, heart rate, or OMNI-RPE. Flotation REST may be used for recreational and professional athletes to help reduce blood lactate levels after eccentric exercise.

https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/?term=Scorza%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=30932451
https://www-ncbi-nlm-nih-gov.offcampus.lib.washington.edu/pubmed/?term=Cole%20W%5BAuthor%5D&cauthor=true&cauthor_uid=30932451


THANK YOU!!!
The Brains: 
Dr. Clark Madsen, MS, M.D.
Contact for potential participants 
(801) 821- 8319
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