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Source: http://www.healthzone.ca/health/newsfeatures/article/971546--why-a-blow-to-the-head-is-a-big-deal


New Sports Helmet Design: TBI Analyzer 825

Every 15 seconds someone in the United States suffers traumatic brain injuries. Head injuries, particularly in football, have become a subject of deep concern, much study, and even Congressional hearings in the US. Not only are we concerned with football players but professional athletes and high school athletes from all contact sports such as hockey, rugby, cheerleading, and Lacrosse not to mention skateboarding!! Our team, the Biomedical Brainiacs created the TBI analyzer 825. It is a state of the art football/sports helmet complete with impact sensors, cooling catheters, and a memory card that will save level of impact information so that players can be taken out of a game if a possible concussion has occurred. Cooling catheters will turn on automatically to cool the brain if injury levels are too high. A hand held scanner can analyze sports injuries on the helmet immediately after impact so that coaches have "real time" data instead on relying on the adage, "When in doubt sit it out." We also made a prototype of the helmet for our project presentation. Click on View submission document to see our presentation. 

Source: http://fllinnovationaward.firstlegoleague.org/teams/bio-medical-brainiacs/submission/tbi-analyzer-825


Brain Injuries from Blasts

Allan Ropper, M.D.

N Engl J Med 2011; 364:2156-2157June 2, 2011
For soldiers wounded in the wars in Iraq and Afghanistan, a disproportionate number of injuries are from blasts resulting from the numerous improvised explosive devices deployed by insurgent forces. Many soldiers with blast injury have sustained brain trauma, referred to as the signature injury of these wars.

There has been skepticism as to whether a blast that has occurred at a distance and inflicted no visible wound can penetrate the skull and damage the brain. This uncertainty is not unlike that attributed to injuries from previous wars that were also associated with lingering psychological sequelae, including the soldier's heart of the U.S. Civil War, the shell shock of World War I, the combat fatigue of World War II, or the post-traumatic stress disorder (PTSD) of the Vietnam War.

Blasts are complex physical events. An initial shock wave is followed by a supersonic blast wind and a reverse and prolonged front of underpressure, all of which fade in rough proportion to the inverse square of distance. Tissues are damaged when the shock energy is dissipated at the interface between air and liquid that presents a change in acoustic impedance. The blast wind is the source of separate injury, throwing people against fixed objects and dispersing projectiles that penetrate the body.

Models of cranial shock-wave injury depict the geometry of the tensile and shear forces borne by the skull, but the mechanism of brain damage is not understood. Potential modes of conduction of the force of the blast to the cranial contents include the acceleration and deceleration of the head as a wave passes by, which essentially results in concussion; the deformation of the skull, which squeezes the brain; the indirect passage of the shock wave through the lungs; and the entry of the wave through the openings in the cranial vault, specifically, the acoustic and optic canals and the foramen magnum. Among other subtleties to consider are the cavitation of bubbles in liquids and a provocative attribute of the brain: the geometry of adjacent bundles of axons in the cerebral hemispheres that cross at angles, which presents a change in impedence that reflects the energy from the blast and causes tissue disruption.1,2 It is vexing that none of these mechanisms of injury can be confidently validated in human or experimental work.

Aside from the uncertainty as to whether there can be substantial transmission of force through the skull at the acoustic frequencies of blasts, there is the problem of separating the effects of the shock wave from those of the blast wind and blunt concussion. Military surgeons at the Landstuhl Regional Medical Center in Germany and the Walter Reed Army Medical Center in Washington, DC, have observed that exposure to high-amplitude blasts results in brain edema, intracerebral hemorrhage, vasospasm, and subarachnoid hemorrhage.3 Pseudoaneurysms of cerebral vessels have also been reported,4 probably the most persuasive evidence that disruptive, high-energy forces somehow pass through the cranial cavity.

Interpreting the lasting cognitive effects of exposure to mild or moderate blasts, or of exposure at a considerable distance from the source of the blast, is another matter, made difficult in part because computed tomography (CT) and magnetic resonance imaging (MRI) generally have not revealed structural changes in the brain in response to blast exposure, and attempts to detect biomarkers of damage in the cerebral spinal fluid have failed.5 Imaging evidence of brain damage would ostensibly remove doubts as to whether blast exposure causes brain injury. Therein lies the importance of the article by Mac Donald and colleagues in this issue of the Journal, 6 in which they report the structural brain damage after mild blast exposure that has been detected with diffusion tensor imaging (DTI), an MRI technique that outlines axonal tracts. However, the problem remains that none of the soldiers in the study had blast injury alone; they also had sustained a concurrent blow to the head from a fall, vehicle crash, or blunt object, presumably from the wind front.

The authors' argument for a proximate role of the blast is based not only on the presence of axonal damage but also on its special distribution in the brain. They indicate that the pattern of injury in the soldiers in their study differs from that found in most cases of brain injury in civilians. In 1956, Sabina Strich, a British neuropathologist, reported the findings from her careful examination of the brains of 5 civilian patients who had initially survived in a demented state after involvement in a variety of road accidents.7 In a 1961 study, she reported her findings on examination of the brains of 15 other civilian patients who had similar injuries.8 (A table listing Strich's 1956 findings on types of brain injury is provided in the Supplementary Appendix, available with the full text of this article at NEJM.org.) In reinterpretations of Strich's work on what is now called “diffuse axonal injury,” the brain regions supposedly affected in these and similar cases of head trauma in civilians have been described as the corpus callosum, the lateral dorsal pons, and the deep hemispheral white matter. In fact, the changes found in both military and civilian head injury are not diffuse, solely axonal, or isolated to these regions.

In the current study by Mac Donald and colleagues, the lesions detected with the use of DTI were in the cerebellar peduncles, cingulum bundles, and orbitofrontal white matter. Compare these regions of the brain with those listed in the 1956 article by Strich, who refers to the posterior frontal white matter — encompassing the aforementioned orbitofrontal and cingulum bundles — and the superior cerebellar peduncle (i.e., the lateral dorsal pons) as commonly injured sites. The patient groups in Strich's study and the current study are not analogous in that the injuries in Strich's patients were more severe, but the difficulty is apparent in assigning a unique constellation of lesions to blast injury.

The more important results reported by Mac Donald and colleagues are twofold: the contrast between the results of imaging performed with DTI, which shows many regions of axonal disruption, and those achieved with conventional MRI, which usually shows little or no evidence of such disruption, and the evolution of the imaging abnormalities detected on DTI during study follow-up (6 to 12 months) in a manner that suggests the injury occurred at the time of the blast and was not the result of some indeterminate previous head injury.

We now have tentative validation in mild traumatic brain injury of the disruption of cerebral axons by blasts from improvised explosive devices. Even if this information is exploratory, with further information on the relationship among blasts, axonal damage, and PTSD anticipated in the future, soldiers injured in this way and their resultant disability deserve the utmost attention.

Disclosure forms provided by the author are available with the full text of this article at NEJM.org.
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Brain Cooling for Brain Injury

by Paul S. Auerbach, MD
Aug 6, 2008



Source: http://www.healthline.com/health-experts/outdoor-medicine/brain-cooling-brain-injury?blog=outdoor_health&post=2008%252F08%252Fbrain-cooling-for-brain-injury.html
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er damage after an accidental brain injury, and may even make things worse," according to a study published in the June 5 issue of the New England Journal of Medicine. The original article is "Hypothermia Therapy after Traumatic Brain Injury in Children" by James S. Hutchison, M.D. and his colleagues for the Hypothermia Pediatric Head Injury Trial Investigators and the Canadian Critical Care Trials Group (N Engl J Med 2008;358:2447-56).

This was a multicenter, international trial in which researchers enrolled 225 children (mean age of 10) who were admitted with acute brain injury to pediatric intensive care units in 17 centers. The investigators randomized 108 children to hypothermia therapy -- cooling to about 32.5° C -- initiated within eight hours of the injury and maintained for 24 hours and 117 children to normothermia -- about 37° C. The researchers found that at six months post-injury, 31 percent of children given hypothermia therapy had a severe disability, were in a persistent vegetative state, or had died, compared with 22 percent of patients who were not cooled. Although a greater proportion (21 percent) of patients died in the hypothermia group than in the control group (12 percent), the difference fell short of statistical significance. The conclusions noted in the original article were that "in children with severe traumatic brain injury, hypothermia therapy that is initiated within 8 hours after injury and continued for 24 hours does not improve the neurologic outcome and may increase mortality." 

This is a bit of a surprising finding, in part because animal (rodent) studies have been encouraging. However, as we have learned from many other therapeutic issues (e.g., cancer therapy), the translation from animal models to humans is not always guaranteed, which is why clinical investigations are performed in humans. The underlying premise of using hypothermia for acute brain injury is that by cooling the brain, its metabolic rate will slow and therefore it will tolerate an episode of low oxygen, low blood flow (perhaps due to brain swelling), and the provision of diminished energy resources (also perhaps due to brain swelling). 

Can these results be extrapolated to other situations that involve the brain for which controlled hypothermia is sometimes recommended, such as a drowning episode, or for which it is not currently recommended, such as high altitude cerebral edema? We do not know. 

The current dictum for victims of accidental hypothermia is that their brains may be protected by the low temperature, so that a resuscitation may be carried out differently (e.g., fewer chest compressions and rescue breaths per minute) than would be a resuscitation under a condition of normal body temperature. This has never been precisely studied, but is a generally accepted notion. Whether or not this study of traumatized brains in children might cast doubt upon that notion remains to be seen, because in hypothermia victims who survive neurologically intact, there is no underlying structural brain injury.

image courtesy of www.medicineworld.org



**Concussion study gets field tested

Penn researchers collaborate with athletes to examine sideline head-trauma test

By CALDER SILCOX · February 16, 2011, 9:27 am

Neurologist Laura Balcer and her group at the School of Medicine’s neurology department are bridging the gap between research and practice — by literally taking their work to the practice field.

Balcer’s cohort is researching the efficacy of a simple sideline test to detect concussions in athletes, and, with the help of several Penn teams, she’s getting real-world results.

Along with post-baccalaureate student Kristin Galetta, Balcer recently published an initial study on the King-Devick test in the medical journal Neurology. In the test, athletes who might have suffered a concussion read a series of numbers from a note card. A delay of five seconds greater than the athlete’s baseline score on the test was a “pretty clear indication” of a concussion, Galetta said.

After initial research with mixed martial arts fighters, Balcer and Galetta have since turned their focus to an ongoing study of the test involving over 200 Penn varsity athletes in six sports.

Based on the preliminary data, Galetta said the test is likely transferable to other sports. Balcer called the early returns “encouraging.”

“Somebody qualified on the sidelines would give the athletes a test if there was a chance they had suffered a concussion,” Galetta said. The current study is looking at Penn football, sprint football, men’s and women’s soccer and men’s and women’s basketball, but Galetta said they may pick up more teams as the spring season begins.

After he was contacted by Balcer’s group, Penn Athletics head trainer Eric Laudano took the lead on collaborating with the researchers.

“Anytime we are able to be assisted by the medical experts at Penn, I am on board,” he wrote in an e-mail. “We have the best medical minds in the country and world here at Penn and to be able to collaborate with any of them to assist in the health care of our athletes is a special opportunity.”

Both parties recognized the benefits of collaborating on the study. For Laudano, it was a great opportunity for his athletes to help protect themselves and their peers.

“All the trainers have really gotten on board with this, and we’ve developed relationships with them,” Galetta said.

“I don’t think [collaboration is] something that commonly happens,” she added, “but it’s something that is so relevant to what’s going on in sports, so I think that they were willing to help us.”

Current concussion diagnosis requires a medical assessment of a patient’s symptoms, a subjective analysis which can be tripped up by an athlete eager to get back on the field.

The objective King-Devick test not only eliminates ambiguity in quick sideline diagnosis, Galetta said, but it does not have to be administered by a physician.

“This tool is a breakthrough tool in the management of head injuries and concussions,” Laudano wrote. “The King-Devick test allows us to asses the objective findings by examining an area of the brain that is impossible for the athletes to memorize or cheat on.

“We recognize that our athletes are competitive and want to play and win. But in our position, we must protect them from further injury and protect their future as a person. This test takes the guesswork out of whether or not the athlete is being truthful in their subject communication to us regarding their symptoms.”

But as Laudano and his partners at the Medical School point out, this test is just one in a growing set of tools to identify head trauma.
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