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TARGET AUDIENCE: Neurologist interested in mild traumatic brain injury 

PURPOSE: Conventional imaging techniques such as MRI or CT are not sufficient tools for detecting subtle microstructural changes 
following mild traumatic brain injury (mTBI). Moreover neuroimaging is not sufficient to show pathophysiological background 
responsible for clinical symptoms: headache, attention deficits, mood swings, frustration. For this reason proton magnetic resonance 
spectroscopic imaging (1H-MRSI) was used to follow the metabolic changes within selected brain regions, especially at the interface 
of gray and white matter. Hit or bump, which usually accompanies the mTBI, causes motion of the soft brain structures with different 
acceleration due to their different densities. This effect may be responsible for cascade of changes which occur on molecular levels 
and lead to neurometabolic alterations with origins in mentioned regions. In addition, the presence of lost of consciousness (LOC) can 
play a role too. 

METHODS: Only patients with LOC less than 30 minutes, posttraumatic amnesia not greater than 24 hours, an initial Glasgow Coma 
Scale of 13-15 after 30 minutes and without any posttraumatic changes on conventional imaging were acquired. We examined 20 
mTBI patients (18M+2F, age: 32.7±12.5) within 72 hours post injury and 20 sex-, age- and education-matched controls. All 
spectroscopic measurements were performed on 1.5 T scanner (Siemens, Erlangen, Germany) with 8-channel head coil. 1H PRESS-
MRSI (TE/TR=135/1500ms) sequence was used to measure detectable metabolic concentrations in selected, previously described, 
regions in frontal and parietal lobe of both hemispheres. The spectra were processed with LCModel software. Statistical analysis was 
performed with IBM SPSS Statistic Software. Study was endorsed by local ethical committee. 

RESULTS: Concentrations ratios of neurometabolites are shown in Figure 1. Comparing patients (Pac) and control subjects (Prob) we 
found significantly decreased NAA/Cr ratio in both left and right regions of frontal lobe (p=0.033 and p=0.037).  Dividing patients 
into groups with and without presence of LOC we did not find significant difference in any metabolic level or ratio. 

Figure 1: Neurometabolic ratios of mTBI pacients and control subjects in different regions of interest. 

 

DISCUSSION AND CONCLUSIONS: NAA has been proposed as a marker of neuronal density. Decreased level of NAA/Cr may 
be caused by neuronal loss which follows by mTBI. Results presented in previous studies refer only to alterations of NAA/Cr ratio in 
white matter of frontal lobes (1). Our premise of subtle microstructural changes caused by different acceleration of brain matters can 
have significance. Conditions leading to injury can influence significance in selected regions of interest (frontal, occipital lobe). The 
impact of presence of LOC on decreased metabolic level of NAA was proved in brain stem with proton single voxel spectroscopy (2).  
Our findings in cortical areas did not follow this trend.  

REFERENCES: 

1. Lin A. P. et al. Metabolic imaging of mild traumatic brain injury. Brain Imaging and Behavior. 2012; 6:208-223. 

2. Sivak S. et al. Clinical correlations of proton magnetic resonance spectroscopy finding in acute phase after mild traumatic brain 
injury. Brain Inj. 2014; 28(3):314-316.  

Proc. Intl. Soc. Mag. Reson. Med. 23 (2015)    1429.


