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The pathophysiology 1

Fig. 2. These images are based on an actual 3-D MR surface image of the brain taken from a normal adult male. The theoretical
impact is a high velocity side impact that is rotating the brain with twisting action as depicted in (A), which represents a dorsal vi...
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. 2. Photomicrographs showing detailed axonal pathology (top), and regionalized schematics (bottom), showing areas of
1 (less than 15 profiles) or moderate (greater than 15 profiles) damage following mild traumatic brain injury in swine. Sche-
ics represent coronal sections through the (A) frontal region, (B) anterior commisure level, (C) rostral thalamus, (D) caudal
>ocampal level, (E) hippocampal /brainstem, (F) occipital/brainstem region. Schematic G is a transverse section through the
tral surface of the brain. Damaged axons presented as discrete bulbs or swellings. A higher number of moderate profiles were
>rved in the brains of animals injured in the axial plane, especially in the brainstem (lower profile). The reader is referred to the
for an explanation of axonal profiles (scale bars=100 um). Color image is available online at www liebertonline.com/neu
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Traumatic Brain Injury
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Fig. 2. This diagram outlines the complex biochemical pathways that underlie brain injury, with the ultimate effect resulting in
neuronal death (reprint with permission from Berman, 2002).
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The pathophysiology

Fig. 2 From a control subject, the five aggregate tracts that at least at
some level course through or are associated with the temporal stem (TS).
The five fasciculi are colorized to identify their position and the colors
should not be construed as any indication of fiber tract orientation as is
represented in diffusion tensor imaging (DTI) color maps. The following
tracts are associated with the color: Green = cingulum bundle (CB),
Purple = arcuate fasciculus (AF), Turquoise-Blue = uncinate fasciculus
(UF), Chartreuse = inferior fronto-occipital fasciculus (IFOF), and
Red = inferior longitudinal fasciculus (ILF). Unavoidable with this type
of presentation, the IFOF is mostly hidden in this illustration, but an
outline of its occipital-frontal projections can be visualized




Typical pattern of WMD inmTBI
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Spectrum of symptoms post

concussion
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Imaging 2
Susceptibility Weighted Imaging

Fig. 4. This 12 year-old male had sustained a concussion in a skate-boarding accident. Eyewitness accounts estimate
LOC to be approximately 7 minutes, but in the ER the patient was alert and not amnesic. However, because of the
positive LOC a CT scan was performed (A), followed by the more routine GRE sequence (B) which revealed only a
hint of hemosiderin deposition, however, the susceptibility-weighted sequence (C) clearly demonstrated multiple foci
of hemosiderin deposition (see arrows). (Reproduced by permission from Jill Hunter, M.D., Texas Children’s Hospital,
Houston, Texas).



Symptoms relate to underlying WM
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Diffusion Tensor Imaging and White Matter
Lesions at the Subacute Stage in Mild Traumatic
Brain Injury With Persistent Neurobehavioral
Impairment



Mean Reported PCS Symptoms by CT Scan Results
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FIG. 1. Mean number of reported PCS symptoms at 3-, &, and 12-month follow-up by CT-positive and CT-negative patients.
Significantly maore symiptoms wene reponted by CT-neg ative patiens, compared to CT-positive patients at both G(E0£ 6] and 64 £5 9,
respectively; p=0019) and at 12 months (T6H£ 6.1 and 5.9+ 5.8, respectively; p=004), as indicated by the black diamond. PCS,
postconcwssion syndrome; CT, computed mography.






Fig. 5. (Left) Day of injury CT scan that was interpreted as within normal limits in a patient with mild TBI. (Middle) Postmortem gross
brain at the time of autopsy demonstrating, similar to the CT scan, no abnormalities. (Right) Histological findings of hemos...



