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Abstract

This case study aims to present the process of
neuropsychological rehabilitation of a patient during the
acute post-trauma period, and incisive results, through
the complementary (complementary) intervention of
photobiomodulatory laser therapy in muscle areas of the
craniofacial and photo-parenteral region by ILIB
(Intravascular Laser Irradiation of Blood). These
procedures contributed in a short period of time to the
neuropsychological rehabilitation of this patient who had
suffered severe cranioencephalic trauma and evolved
with cognitive and behavioral alterations that had a
significant impact on their autonomy.
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Introduction
Neuropsychological Rehabilitation can be defined [1] as an

active process of education and training, focused on the
appropriate management of acquired cognitive alterations.
This way aims at obtaining the best physical, mental and social
potential of the individual, so that he can reintegrate to the old
one or adapt to the new social environment. Therefore,
neuropsychological rehabilitation [2] has as one of the main
functions, the total adaptation of the cognitive,
communicative and behavioral functioning of patients with
functional alterations following neurological damage, which
we will exemplify in this study, regarding post-TBI (Traumatic
brain injury). It should be noted that during the rehabilitation
process of the affected patient [3,4], the clinical reasoning of
this one, corroborates for the maintenance of the total or
partial preserved functions, which will determine the teaching

of compensatory strategies, acquisition of new skills and
adaptation to permanent losses. According to Tate et al. [3]
cognitive rehabilitation refers to any intervention strategy or
technique, which makes clients or patients and their
respective families able to coexist, manage, overcome, reduce
or accept cognitive deficits caused by brain injuries. It should
be added that neuropsychological rehabilitation and cognitive
rehabilitation are analogous and aim to improve cognitive
abilities, emphasizing the emotional, psychosocial, behavioral
and physical aspects that may be deficient after brain injury.

Case Study
This case study aims to present the role of laser therapy and

ILIB in the process of neuropsychological rehabilitation of a
patient during the acute post-traumatic brain injury.

The patient was TLV, 48 years old, male, with an initial
diagnosis of severe TBI; Subarachnoid hemorrhage;
Hemoventricle; Diffuse axonal injury, Mild ectasia (dilatation)
of the ventricular system. The treatment of the medical staff
(Hospital Santa Mônica/GO) consisted of Amantadine
hydrochloride 100 mg/2x per day, Hidantal 100 mg/3x per day,
B complex 1x per day, and physical therapy in two daily
periods.

In agreement with the responsible physician of the
neurology and relatives, the patient was treated associatively
with the low power laser (3 J/cm2-red/infrared) in muscle
groups (a): epicranic, temporomandibular, temporal temporal
fascia (deep and superficial lamina), occipitofrontal, procerus,
corrugator of the eyebrow, lifter of the lip and nose wing, lifter
of the upper lip, orbicularis of the mouth, mentally, zygomatic
major, masseter, to decrease pain, inflammatory, and the
evolution of cognition (Figures 1 and 2). The five sessions
protocol was performed by punctuating the cited muscles for
10 seconds and ILIB Technique (variable time/5-15 minutes)
during the five-day uninterrupted period (Figure 3).
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Figure 1 Muscle groups.

Figure 2 Site DMC group.

Figure 3 Study of the patient (Punctuating the cited muscles
for 10 seconds and ILIB Technique).

Results
The results were measured by the Rancho los Amigos

Cognitive Levels Scale [5-17], represented by the state of
agitation or inappropriateness and functional capacity, divided
into ten levels, which assign values to the different levels of
brain function, according to the patient's reaction to external
stimuli. In this study, the patient reached an evolution from
level 1 to level 3, and reestablishment of brain cisterns (axial
section) in the image examination (Computerized
Tomography), according to the Figures 4 and 5.

Figure 4 TC axial time 1/CDI-GO.

Figure 5 TC axial time 2/CDI-GO.

Discussion
In this study, brain damage following traumatic brain injury

(TBI) [5] is caused by an aggression or by a high-intensity
acceleration or deceleration of the brain within the skull. This
alteration compromises the structural and functional process
of the scalp, skull, meninges, or encephalon of its vessels.
Cranioencephalic lesions can be classified according to their
mechanism, morphology and severity. As for the mechanism of
injury is classified as closed or penetrating. Closed TCE is
associated with automobile collisions, falls and aggressions
and will permeate the study of this one that was provided by
cyclical accident. The neurological impairment due to TBI is
nonspecific as to the possible lesions that cause it. However,
the Glasgow Coma Scale (GCS) guides the degree of change
that will determine the functional prognosis after ECT [6] and
is obtained by observing three parameters: ocular opening,
verbal response and motor response [7], being classified in the
first six hours after the trauma in mild (GCS 14-15), moderate
(GCS 9-13) and severe (GCS 3-8), through the author [6]. In
severe TBI, patients are not able to obey orders even after
stabilization, the diagnosis must be rapid so that this victim
can have a more qualified treatment thus having a better
prognosis [8]. It may be associated with a mortality rate of 30%
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to 70% [9] and recovery of survivors is marked by severe
neurological sequelae and a poor quality of life. In the imaging
examination, the diagnosis is complemented, through CT
(Computerized Tomography) that suggests the compromise of
certain cranial structures/functions, among them,
Subarachnoid Hemorrhage; Hemoventricle; Diffuse axonal
injury and ectasia of the ventricular system. The classification
for HSAt (traumatic subarcenoid hemorrhage) was proposed
by Fukuda [10] in his comparative study of late ischemic
damage caused by HSAt in relation to that caused by ruptured
aneurysms. Subdivided into 3 types: Type 1: Focal HSA in 1 or 2
cisterns. Type 2: Diffuse laminar or thick in 1 cistern + HSA in
another topography. Type 3: Diffuse thick or thick in 2 or more
cisterns. [8] Diffuse Axonal Injury (LAD) involves axonal injury
in the cerebral hemispheres, corpus callosum and brainstem.
Refers to loss of consciousness for more than six hours,
associated with TBI, without metabolic disturbance or visible
expansive lesion on the tomography that justifies the
condition. It can be observed in mild, moderate or severe
cranial trauma, resulting in axonal edema and disconnection.

According to Khuman [11], the initial lesion of the brain
includes deterioration to neuronal cells, glia and vascular
structures, leading to other secondary lesions that may still
cause greater corruption to the brain tissue, through multiple,
molecular mechanisms. Secondary lesions may be due to
inflammation, glutamate excitotoxicity, cell necrosis, glial
proliferation, mitochondrial dysfunction, apoptosis, and
oxygen free radical production and diffuse axonal injury
[12-15]. These pathological alterations result in changes in
synaptogenesis, dendritic remodeling and neurogenesis in the
cortical and limbal regions of the hippocampus, prefrontally
[16]. It is suggested that the intervention of the LIB in the
muscular structures stimulated the fascias in a complementary
way potentiating the drug effect and reducing the
inflammatory process in the hemoventrículos, besides the
systemic function ILIB to stimulate the photoenteral route in
the process of apoptosis without corrupting the organ
nocientemente and activation of new cellular synapses [16] in
the compromised lobe.

Conclusion
The Low Intensity Laser (LBI/ILIB) used for global patient

recovery is considered beneficial [14,15] in a variety of
different modalities due to its photobiomodulatory effect, and
the most important transcranial laser therapy for TBI is related
to neuronal repair and neurogenesis, not only in the formation
of new brain cells, but also in synaptogenesis [16], which is the
formation of new connections between existing brain cells.
And in this study, after the photobiomodulatory intervention,
a cognitive and functional restoration took place that
conditioned a scientific-literary interpretation ratifying the
possible activation of brain cells by the repeated processes of
neurogenesis and synaptogenesis, potentiated, in a supportive
way, by the photobiomodulator protocol.
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