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Introduction: According to the World Health Organization, every year, between 250,000 and 

500,000 people suffer traumatic Spinal Cord Injury (tSCI) worldwide, with high economic, societal 

and psychologic impact [1]. Currently, the treatment of tSCI remains palliative, and several studies 

are focused on the development of technologies, such as Brain-Computer Interfaces (BCIs) to 

improve quality of life [2]. Nevertheless, BCIs present low performance for tSCIs patients, that may 

be affected by the cortical reorganization [3]. Studies have shown different findings related to the 

volume of activation in motor tasks in tSCI patients. This study aims to compare these findings, to 

verify their methodologies for a better understanding of brain reorganization.  

Materials and Methods: In this paper, it was included relevant studies related to brain reorganization 

in tSCI patients using functional Magnetic Resonance Imaging (fMRI). It was analyzed the 

methodology of 7 articles, in which 4 reported decreased cortical volume activation (VOA) [4-7], and 

3 found increased VOA in patients with injury, in comparison to controls[8-10]. 

Results: One study from the group of reduced VOA in tSCI patients, in comparison to controls, 

compared motor attempt (MA) of tSCI patients with motor execution (ME) of controls, showing 

reduced VOA in patients [4-6] in lower limbs. Other authors compared motor imagery (MI) of lower 

limbs between controls and tSCIs patients, also showing reduced VOA in patients [4,7].  

In the group of increased VOA in tSCI patients, one author found that during the execution of wrist 

flexion and extension, there was higher VOA in tSCI patients than in controls. When there is recovery 

from the patient, its pattern of cortical sensorimotor was similar to controls [8]. Sabre et al. (2016) 

also reported similarity between activation maps of chronic tSCI patients and the control group. When 

the authors separated the patients with complete paraplegia from the ones who were walking 

themselves, the activation during hand movement was more significant among patients that did not 

recover, the opposite from the reported in [8]. According to [10], when SCI patients attempted to 

move their foot, significant regions had greater activation. Comparing the articles, they have different 

levels of lesion: (tetraplegic only) [5], mixed types of lesioned patients (thoracic, lumbar and cervical) 

[4,9-10], tetraplegics, amputees and paraplegics [6]. Some of these studies are not gender-related [4-

5,8,10] and are not age-related [4]. They also have various time after lesion, except for [5,8], that 

made a longitudinal study. 

Discussion: There is not a methodology that evaluates the time after the injury, and if this affects the 

reorganization directly or indirectly; also, the effect of laterality and gender in the VOA was not 

evaluated. Studies show that reorganization depends on the type of injury, age, and time after injury, 

and current studies present heterogeneous groups, making unfeasible to find a pattern and definitive 

comprehension of the lesion. Besides, the authors compared ME with MA, even though the cortical 

command for the two techniques is different, which could influence the results. 

Conclusion: A methodology with homogeneous groups is required to have convergent patterns of 

reorganization. Understanding the reorganization allows decoding techniques of neural activity to be 

adaptive and BCIs may improve performance. 
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