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Diffuse axonal injury: diffusion tensor imaging

and cognitive outcome

Lesao axonal difusa:imagem de tensor de difusao e resultado cognitivo

Jodo Gustavo Rocha Peixoto dos Santos’, Jodo Paulo Souza de Casto’, Manoel Jacobsen Teixeira’, Almir

Ferreira de Andrade’, Wellingson Silva Paiva’

Dear Editor,

The article published by Grassi et al. in Arquivos de Neuro-
Psiquiatria has aroused great interest by presenting relevant
data with a simple methodological design. The authors didac-
tically exposed the most recent neuroimaging features of dif-
fuse axonal injury in magnetic resonance imaging, which
include diffusion tensor imaging and its most commonly-
applied analytical methods (region of interest, tractography
and voxelwise analyses).

Diffuse axonal injury is one of the most recently-studied
areas of traumatic brain injury research because of its impact
on public health policies. Diffuse axonal injury severity is usu-
ally rated as mild, moderate or severe. Its severity presents
itself as a direct risk factor for mortality and dependence of
traumatic brain injury patients. Diffuse axonal injury is also
believed to be the pathophysiological feature of mild trau-
matic brain injury persistent symptoms. Most of the symp-
toms of patients with mild traumatic brain injury are transient
and resolve spontaneously. Nevertheless, about 30% of these
patients present with psychological, cognitive or clinical symp-
toms three months post-injury>. Conventional neuroimaging
techniques are not sensitive enough to detect diffuse axonal
injury, the major brain injury observed in mild traumatic brain
injury. Diffusion tensor imaging is a neuroimaging technique
capable of revealing microstructural axonal injuries because it
is sufficiently sensitive to detect subtle changes in white mat-
ter fiber tracts. Thus, the recently-available tools are enough
to diagnose diffuse axonal injury, but there is still data lacking
about the cognitive prognosis of these neuroimaging findings®.

The study by Grassi et al.' stands out for reviewing the
main diffusion tensor imaging analytical techniques for
the evaluation of diffuse axonal injury after traumatic brain
injury. The way in which the authors present relevant infor-
mation about these different methods, as well as the way
important publications are discussed in each section, should
be praised. The ability to choose clinical studies of diffusion

tensor imaging analytical methods (region of interest, trac-
tography, voxelwise analyses) and the exposition of their clini-
cal results helps readers understand the current contribution
of these imaging approaches in diffuse axonal injury patho-
physiology, evaluation, and outcome.

The authors perfectly summed up, in the introduction
of the article, when they contextualized the diffuse axo-
nal injury impact on morbidity, presented traumatic brain
injury's most common score evaluations (CRASH and
International Mission for Prognosis and Analysis of Clinical
Trials [IMPACT] score), and exposed diffuse axonal injury
pathophysiology, remembering that it is more than an iner-
tial mechanism of rotational acceleration-deacceleration.

The authors could have discussed more about the rela-
tionship between diffusion tensor imaging alteration and out-
come. Hellstrom et al.' published a voxelwise analysis, showing
a strong association between diffusion tensor imaging and the
composite measure of self-reported score outcomes (cognitive,
somatic and emotional symptoms) 12 months after mild trau-
matic brain injury. Galanaud et al.® created a diffusion tensor
imaging score based on fractional anisotropy, mean diffusiv-
ity, axial diffusivity, and radial diffusivity. In severe traumatic
brain injury patients, this score showed a 64% sensibility and
95% specificity for the prediction of an unfavorable outcome,
based on the Glasgow Outcome Scale, when compared with
the IMPACT score. Net reclassification improvement and inte-
grated discrimination improvement also demonstrated a rel-
evant improvement in the diffusion tensor imaging score com-
pared with the IMPACT score (P < 0.001).

Finally, the authors” publication presented us with a dis-
tinguished article about a recently-studied point in traumatic
brain injury research and they have opened the field for fur-
ther longitudinal studies. That is why the article’s merit must
be emphasized. Some small details could be clearer in the
text, but these questions do not diminish the importance of
this publication for the scientific community.
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