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Abstract

Introduction. Secondary alterations of executive functions occur in brain inju-
ries together with the primary neuropsychological symptoms, irrespective of the
location of the damage and the affected neural networks. Such secondary altera-
tions of executive functions in the presence of language alterations, which is the
most frequent primary neuropsychological alteration, in addition to exacerbat-
ing the linguistic processing deficit, may be associated to multiple factors inhe-
rent to the brain injury or the injured patient. Purpose. To describe the sec-
ondary neuropsychological alterations of executive functions in elderly patients
with low education levels with acquired language disorders and determine gen-
eral factors of the injury and of the injured patient (etiology; location, time o1
recovery from the injury, age, education level), associated to such secondary al-
terations of the Attentional Control System. Patients and Methods. The study
was conducted on 68 elderly patients with a low education level with language
acquired disorders, of both sexes, ranging between 60 and 80 years of age. The
executive functions explored included cognitive flexibility, impulsivity control
and inhibition of irrelevant automatisms, with the Trail Making Test, the Por-
teus Maze Test and series of loops. Statistical processing involved a Distribution
of Frequencies and Multiple Ordinal Regression. Results and Conclusions. The
statistical analysis found secondary neuropsychological alterations of the execu-
tive functioning in the elderly patients with language disorders of the study that
are associated to the location and the time of recovery from the injury and are
irrespective of age, education level and etiology of the injury.
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1. Introduction

Multiple neuropsychological alterations of varying severity and depth occur in
the presence of brain injury, which affect several processing subsystems of the
cognitive system. Cognitive neuropsychology differentiates such alterations into
primary and secondary alterations [1].

Primary alterations result from a direct damage to the processing components
and mechanisms of the subsystem that exhibit the symptoms. In secondary neu-
ropsychological alterations, the impairment exhibited by a processing subsystem
is an indirect result, whether from the impairment of the damaged subsystem or
from compensation mechanisms set in motion by the cognitive system in an at-
tempt to reorganize cognitive function after the brain injury [2] [3] [4].

The secondary alterations that appear after a brain injury usually accompany
the primary neuropsychological alterations and respond to the clinical and to-
pographical nature of the primary injury [1]. However, apart from the topo-
graphical location of the primary damage and its clinical features, in every brain
injury, together with the primary syndrome and concomitant with the above-
mentioned pattern of secondary alterations, a pattern of secondary alterations of
executive functions is established [4] [5]. As it is, a fact that every brain injury
results in secondary alterations that may involve the alert system, the orientation
system toward environmental stimuli of the Attention System, and the compo-
nents and mechanisms of executive functions [1] [6] [7].

This appearance of secondary alterations of the attentional mechanisms and
executive functions that occurs in the presence of every brain injury, takes place
because the destruction of cognitive automatisms occurring in brain injuries in-
creases the demand for processing and executive control resources for imple-
menting conducts that used to be performed automatically. This implies in-
creased consumption of attentional resources to regulate behavior [1] [2] [3] [4]
[6] and a reduction of the Cognitive System resource fund. In addition to aggra-
vating the primary symptoms, this produces alteration of executive functions,
which are responsible for controlling the Cognitive System resource fund.

According to Moscovitch [8], executive functions or, the attentional control
system, as he calls them, assess the needs of the Cognitive System to establish the
degree of priority of the information; summon the relevant information, assess
the resources required by the working memory to maintain active the necessary
representations and operations required during information processing, verify
the degree of suitability of the cognitive goals to the demands of the environment,
and control the allocation of resources: All of this is done by executive functions

through their information selection and executive control mechanisms.
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The selection of information implies the selection, maintenance and discon-
nection of relevant information and inhibition of irrelevant automatisms. Both
operations demand cognitive flexibility that allows alternating between more
than two tasks. While executive control implies controlling impulsivity and con-
trolling execution of the Cognitive System’s plans and goals [1] [3] [4] [7].

Starting from these mechanisms of executive functions, cognitive neuropsy-
chology suggests that their alterations are expressed as deficits, both to activate
and disconnect information and maintain the cognitive flexibility required to al-
ternate the attentional focus, as well as to inhibit automated routines that tend to
prevail and respond in a planned, voluntary way to situations in the environ-
ment that demand immediate attention [1] [3] [4] [9]. The peculiarities of these
alterations of executive functioning, when secondary, arise from the interaction
between the primary syndrome and factors inherent to the brain lesion and the
injured patient [1] [10].

In the case of acquired language alterations, secondary alterations of executive
functions exhibit singular clinical characteristics due to the manner in which
cognitive function is compromised. Acquired language alterations are usually a
consequence of cerebrovascular accidents or traumatic brain injury, pathologies
that damage broad brain areas [1] [11] [12] [13]. This affects several neural net-
works and establishes an important physiopathological process that implies the
loss of multiple cognitive automatisms which implementation requires mental
resources and conscious control, affecting executive function [1] [4] [14]. Alte-
rations of executive functions in acquired language alterations worsen linguistic
deficits and produce other secondary impairments [4].

The secondary alterations of executive functions exhibited by patients with
acquired language alterations hinder the allocation of resources for linguistic
processing and optimal distribution between verbal representations and opera-
tions active at each moment. This affects the selection of relevant verbal informa-
tion and inhibition of the irrelevant, evaluation of the linguistic processing needs
and allocation of the resources required to maintain the necessary linguistic repre-
sentations and operations active in the verbal working memory [1] [3] [4] [5].

However, despite the implications of secondary alterations of executive func-
tioning for patients with acquired language alterations, research on the matter is
scarce. In fact, few studies address the alterations of the different executive func-
tions in the presence of brain injury and their possible relation with general factors
of the lesion and its consequences to the patients’ Cognitive System functioning.

In the literature, studies of executive functions refer to their specific character
in psychiatric or neurological illnesses [15] [16] [17]. In publications like “Re-
vista de Neurologia”, studies of executive functions are linked to many other
disorders [18]. However, in an exhaustive search in editions of such magazine in
the last ten years, no referral is made to studies on executive functions of elderly
patients with low education level with acquired language alterations. Only a few
authors refer to general matters on the topic [3], without delving into the rela-

tion between the nature, severity and depth of the alteration of executive func-
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tions and the etiology of the lesion, time of recovery from the damage, extent
and location, or patient age. All this, despite its relevance for designing and im-
plementing diagnostic and rehabilitation strategies in each patient.

In this context, one could ask, what alterations of executive functions appear
in elderly patients with a low education level with acquired language alterations?
Is there a relation between general factors of the lesion and of the injured pa-
tient, and alterations of executive functions? What general factors of the lesion
and of the injured patient are associated to alterations of executive functions in
elderly patients with a low education level with acquired language alterations?
This article attempts to answer these questions. It is written with the purpose of
describing executive functions alterations (cognitive flexibility, impulsivity con-
trol and inhibition of irrelevant automatisms) exhibited by elderly patients with
a low education level with acquired language alterations, and determining gen-
eral factors of the brain lesion and of the injured patient (damage etiology, loca-
tion of lesion, time of recovery from the damage, age and education level) asso-

ciated with such executive functions alterations.

2. Patients and Methods
2.1. Population of the Study

A cross-sectional descriptive-correlational study was conducted from May
through December 2015, in the Language Pathology consult of the “Centro de
Estudios de Neurociencias y Procesamiento de Imdgenes y Sefiales” of Universi-
dad de Oriente. This study included in a consecutive way, the 68 elderly patients
with acquired language alterations secondary to brain injury that fulfilled the
following selection criteria: between 60 and 80 years old; intact motor function
of upper limbs, visual-spatial coordination and sensory capacities; no history or
clinical evidence of mental confusion, psychopathological disorders, mental def-
icit disorder or neurodegenerative symptoms; informed consent for taking part
in the research.

2.2. Methodology

Each work session took place with the exclusive presence of the evaluator and
the evaluated person, who was controlled for the possible presence of neuro-
pharmaceuticals or other variables that could affect test performance.

Two hypotheses were assumed in the research: 1) “Elderly persons with ac-
quired language alterations resulting from brain injury exhibit secondary altera-
tions of cognitive flexibility, impulsivity control and inhibition of irrelevant au-
tomatisms, that reach different levels of severity and depth;” 2) “The secondary
alterations of cognitive flexibility, impulsivity control and inhibition of irrele-
vant automatisms displayed by elderly persons with acquired language altera-
tions resulting from brain injury are associated to the etiology of the lesion, the
topographical location of the lesion, the time of recovery from the brain damage,
age, and education level.”

Verification of these hypotheses implied consideration of the variables: age
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(60 - 70 years, 71 - 80 years), education level (i/literate, taught to read and write,

unconcluded primary, concluded primary, unconcluded secondary), etiology of

the lesion (vascular, trauma, tumoral), topographical location of the lesion (an-

terior, posterior, anteroposterior), time of recovery from the damage (1 - 6

months, 7 - 12 months, 13 - 18 months), cognitive flexibility (adequate, deficit,

disruption), impulsivity control (adequate, deficit, disruption) and inhibition of
irrelevant automatisms (adequate, deficit, disruption).
The data to confirm the hypotheses were obtained with the following tests:

e Trail Making Test B. Explores cognitive flexibility. It consists in the graphical
execution of a verbal series that alternates two automated series. The subject
must alternate between consecutive numbers and letters, enclosed in circles
and randomly distributed over a sheet of paper. Grades are reported as the
number of seconds required to execute the task. It is graded based on age and
education level, and taken to a scale of 0 - 4 points. 0 (imore than 93 seconds):
pathological performance, 1 (from 69 to 93 seconds): Border Line perfor-
mance and 2 - 4 points (Jess than 68 seconds): normal performance [1] [19]
[20] [21] [22].

e Porteus Maze Test. Explores impulsivity control. Consists in the execution of
10 mazes, where the first 7 have 2 solution opportunities and the last 3 have
4. A line must be traced from a starting point to an exit without lifting the
pencil. Test scoring takes into account how participants coped with the Test.
Failure in executing a maze implies failure in coping. Adequate coping of all
mazes: regular performance. Failure in coping in one or two non-consecutive
mazes: Border Line performance. Failure of coping in two consecutive or
more than two non-consecutive mazes: pathological performance [1] [4] [20]
[23].

e Series of Loops. Assess inhibition of irrelevant automatisms. Consists in the
execution of a series of loops. Grading is done based on calculation of the test’s
Execution Index (/E), for which is considered the total of loops executed (be)
and errors in execution (ee). ZE = 100 x (ee/be). The value of /E can range be-
tween 0 and 100. /E between 0 - 16: regular performance. /E between 17 - 25:
Border Line performance. /E > 25: pathological performance [1] [4].

2.3. Description of the Procedure

Once the population of the study was selected and the necessary data obtained,
the tests to explore executive functions were administered. This was followed by
data analysis and statistical processing with computer program SPSS. First, Fre-
quency Distribution was implemented to verify the first hypothesis; this was fol-
lowed by implementation of Multiple Ordinal Regression, with 0.05 significance

and a 95% confidence interval to verify the second hypothesis.

3. Results

64.7% of the 68 patients that comprised the study population for this research

were male and 35.3% were female.

K2
035: Scientific Research Publishing

297



E. Omar-Martinez et al.

Average age was 72.3 years, with an age range from 60 to 80 years. Reported
age for 41.2% of patients ranged between 60 and 69 years, while 58.8% reported
ages between 70 and 80 years.

Education level for 20.6% of patients was unfinished secondary. 14.7% of the
cases reported completed primary level, 38.2% reported uncompleted primary
level, 14.7% reported having been taught to read and write and 11.8% reported
being illiterate.

As to etiology of the brain lesion, in 61.8% of patients it was a vascular lesion
(in 50.0% of subjects it was an ischemic vascular lesion and in 11.8% it was of the
vascular hemorrhagic type). Trauma etiology was reported in 26.5% of total pa-
tients and 11.8% of the cases reported neoplastic etiology.

The topographic location of the brain lesion, in 52.9% of patients was located
in the posterior cortex (occipito-parieto-temporal) of the left hemisphere. In
35.3% of patients, the lesion was located in the anterior cortex (frontal) of the
left hemisphere. While in 11.8% of the cases, the lesion affected anterior and
posterior cortical structures (frontal and temporoparietal essentially) of the left
hemisphere. None of the cases reported right or bilateral location of the brain
damage.

Time of recovery from the brain damage of total patient’s ranges between 1
and 17 moths. The average time of recovery from the brain damage is 8.1
months, being higher in 50.0% of the study population; 35.3% of the patients
recorded damage recovery periods between 1 and 6 months; 44.1%, recorded
recovery periods between 7 and 12 months, and 20.6% recorded recovery pe-
riods between 13 and18 months.

Cognitive flexibility was adequate in 14.7% of patients (regular performance
in the Trail Making Test). 50.0% of the cases recorded cognitive flexibility deficit
(Border Line performance in the Trail Making Tests). While, the 35.3% of the
cases, exhibited cognitive flexibility disruption (pathological performance in
Task B of the Trail Making Test).

Impulsivity control was adequate in 32.4% of patients (regular coping in the
Porteus Maze Test). 32.4% of the cases recorded impulsivity control deficit,
(Border Line coping in the Porteus Maze Test). While, 35.3% of the cases exhi-
bited impulsivity control disruption (pathological coping in the Porteus Maze
Test).

Inhibition of irrelevant automatisms was adequate in 35.3% of the patients
(Regular Execution Index in the Series of Loops). 26.5% of the cases recorded
inhibition of irrelevant automatisms deficit (Border Line Execution Index in the
Series of Loops). While 38.2% of the cases exhibited inhibition of irrelevant au-
tomatisms disruption (Pathological Execution Index in the Series of Loops).

As shown in Tables 1-3, the estimation of parameters in the Multiple Ordinal
Regression implemented, with probabilities associated to the test > 0.05 (p >
0.05), with a 95% confidence interval, enable us to assume that the factors: age,
education level, and etiology of the lesion, are not associated to alterations in

cognitive flexibility, control of impulsivity and inhibition of irrelevant automat-
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Table 1. Associated factors with cognitive flexibility.

Factor Estimation  IC (95.0%) Wald P
Age 1.842 6,125 —2,43 0.71 0.391
Grade level 3.17 —2.94;9.15 1.01 0.314
Etiology of Brain Injury 2.54 —4.91;10.03 0.44 0.504
Topographic localization of injury -17.78 —-11.90; -2.86  35.19 0.001
Time of Recovery from the Brain Damage 9.84 17.49; 2.18 6.35 0.012

Adjustment to the model = 26.46

Table 2. Associated factors with impulsiveness control.

Factor Estimation  IC (95.0%) Wald P
Age 1.58 —5.33; 8.55 0.21 0.653
Grade level 5.38 -1.96; 12.74 2.06 0.151
Etiology of Brain Injury 5.12 -1.42;11.67 2.35 0.125
Topographic localization of injury 2241 40.13; 4.69 6.14 0.013
Time of Recovery from the Brain Damage 18.77 5.93; 31.62 8.20 0.004

Adjustment to the model = 0.00

Table 3. Associated factors with inhibition of irrelevant automatisms.

Factor Estimation IC (95.0%) Wald P
Age 4.61 —15.26; 6.04 0.72 0.396
Grade level 16.01 32.14;0.12 3.78 0.054
Etiology of Brain Injury 7.12 —-14.92; 0.67 3.21 0.073
Topographic localization of injury 27.91 —50.58; —5.23 5.81 0.011
Time of Recovery from the Brain Damage 27.90 5.23;50.58 5.81 0.016

Adjustment to the model = 0.00

isms exhibited by patients with acquired language alterations. While the proba-
bilities associated to the test < 0.05 (p < 0.05), with a 95% confidence interval,
allow us to assume that: location of the lesion and time of recovery from the
brain damage, are associated to alterations in cognitive flexibility, control of
impulsivity and inhibition of irrelevant automatisms exhibited by patients with

acquired language alterations studied.

4. Discussion

As explained in the introduction of this article, suffering brain damage implies,
in addition to generating a primary neuropsychological syndrome, the loss of
numerous processing resources of the Cognitive Systems and destruction of a
series of automatisms that are executed normally without consumption of cogni-
tive resources. This results in that conducts that were automatically imple-

mented, start demanding processing resources and attention control. All of this
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greatly reduces the limited resource fund of the Cognitive System [1] [3] [4].

This condition implies that in the presence of any brain lesion that does not
affect the structures supporting executive functions, it is common, together with
the primary neuropsychological syndrome, that a pattern of secondary attention
alterations appears in the executive functions [4], which, according to Mosco-
vitch neurocognitive proposal, are those responsible for distributing and con-
trolling the processing resource funds of the Cognitive System [8].

As suggested by Moscovitch [8], executive functions are tasked (through their
information and executive control functions) with the selection, maintenance
and disconnection of irrelevant automatisms that attempt entering the system,
the alternation of attention between different active goals, the control of impul-
sivity, and control of the Cognitive System’s plans and goals execution [3] [4].

Based on this functioning of executive functions (included within their infor-
mation selection and executive control functions), cognitive neuropsychology
assumes that the most significant alterations of this attentional component are
expressed in the capacity to activate relevant information and its disconnection
when it stops being relevant; in maintaining the cognitive flexibility required to
alternate the attention focus between two or more stimuli; in the inhibition of
strongly automated routines that tend to prevail; and in the capacity for con-
trolled, planned, voluntary response to stimuli or surrounding situations, that
demand attention and automatic and impulsive reaction [4] [6] [7] [9].

The clinical characteristics exhibited by these forms of alteration of executive
functions, when expressed as secondary to a primary neuropsychological syn-
drome, will arise from the dynamic interaction among the alterations of the
primary syndrome themselves (which are in turn worsened by the secondary al-
terations of executive functions) and factors inherent to the brain lesion and the
injured patient [1] [10].

Hence, as shown in the analysis of results, the severity and depth of executive
functions alterations secondary to acquired language alterations, reflect a signif-
icant inter-individual variability, associated, as shown by the statistical findings
of this research, to the time of recovery from the brain lesion and the topo-
graphical location of the lesion.

These secondary alterations of executive functions, as noted by Omar-Martinez
[1], can be expressed as deficits (partial impairment of the functions) or as dis-
connections (Joss of functions).

In the case of cognitive flexibility, performance of elderly adults with low
education level with acquired language alterations in the Trail Making Test re-
veals frequent alterations, with varying severity and depth levels. This, assuming
Omar-Martinez criteria [1], is expressed as cognitive flexibility deficit or as cog-
nitive flexibility disconnection.

Cognitive flexibility deficit appears as a difficulty to displace the attention fo-
cus on information that is no longer relevant, towards the new relevant informa-
tion. In this case, the subject slowly alternates the attention focus between its ac-

tive goals, which it reaches with much difficulty, or is barely able to complete
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just one of them [4] [10]. As to cognitive flexibility disconnection, it implies a
loss of the function and is expressed as an inability to displace the attention fo-
cus from one task to another, or of information no longer relevant, to the new
relevant information. This results in a complete constraint to perform more than
one task simultaneously, observing a rigid, stereotyped and determined conduct
(2] [4].

Although in the studied patient population both forms of altered cognitive
flexibility were recorded, there was marked presence of cognitive flexibility defi-
cit. A large part of patients, even though they exhibited difficulty in executing
the task and recording prolonged execution times, were able to complete the es-
tablished goals. This indicates they were able to allocate sufficient processing re-
sources to attain, although in a longer time, the goals established by the test.
These difficulties are also linked to the unspecified slowness exhibited by pa-
tients with brain damage, which makes them demand more than subjects with
an intact brain, to execute any type of task that implies cognitive effort [2] [4].

Patients that recorded cognitive flexibility disconnection, in addition to exhi-
biting rigid, determined behaviors, were unable to adequately complete the test
task. In these patients, together with impairment of cognitive flexibility, were
recorded damage recovery times under 6 months and anterior or anteroposte-
rior location of the brain lesion.

Patient execution of the Porteus Maze Test reveals frequent alterations in
terms of impulsivity control, with varying severity and depth levels, which as-
suming Omar-Martinez Criteria [1], are expressed as impulsivity control deficit
or as impulsivity control disconnection.

Impulsivity control deficit implies that patients have difficult responding in a
voluntary, control, planned way to stimuli or surrounding situations that require
automatic and impulsive attention and reaction. These alterations are expressed
whether due to failure during an assessment of the attention-demanding situa-
tion and determination of an adaptive response, or to difficulties in controlling
automatic, impulsive attention during the time in which the situation is valued
in order to voluntarily assume a certain determination [2] [4].

In impulsivity control disconnection, before stimuli or surrounding situations
that demand attention and automatic reaction, an impulsive, involuntary, un-
planned conduct [4] prevails. This happens because the patient fails in assessing
the situation in terms of the planned, voluntary determination of a response and
cannot control the trend of responding automatically to the attention demands
of the stimulus at hand, without assessing the situation, or the real demands that
it implies [1] [4].

Although both types of impulsivity control alteration were recorded for the
patient population with acquired language alterations, the number of patients
exhibiting impulsivity control deficit is much higher than the number of patients
exhibiting impulsivity control disconnection.

The severity and depth of the impulsivity control alterations exhibited by the

patients with acquired language alterations, as shown by the statistical findings,
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are associated to the time of recovery from the brain lesion and its topographical
location.

Taking this into account, it was expected that a parietal location of the lesion
implied an aggravation of the alterations for maze execution. The task of the test,
in addition to recruiting structures in the prefrontal area of the brain, based on
impulsivity control and strategic planning, demands visual-spatial functions that
essentially recruit parietal structures [23]. However, no elements are recorded
that indicate a worsening of the alterations in patients with parietal damage.
Nevertheless, the time of recovery from the damage is also associated to the rec-
orded alterations of executive functions, and definitely influences in patient’s
executions [24].

In the inhibition of irrelevant automatisms, execution exhibited by the pa-
tients in the Series of Loops, reveals frequent alterations with varying severity
and depth levels, which assuming Omar-Martinez Criteria [1], are expressed as
irrelevant automatisms inhibition deficit or as irrelevant automatisms inhibition
disconnection.

The fundamental characteristic of irrelevant automatisms inhibition deficit is
that the subject, in the presence of situations similar to those in which it ac-
quired strongly automated routines (which tend to prevail), exhibits difficulty
inhibiting them, barely attaining or with much difficulty, implementation of the
relevant conduct [1] [4]. The subject is capable of inhibiting automatisms, but
with much difficulty.

While in irrelevant automatisms inhibition disconnection, the subjects are
unable to inhibit automated routines that tend to prevail during performance of
a task [1] [4]. Hence, the routine prevails in performance of the task and prec-
ludes implementation of the relevant conduct.

Both ways of irrelevant automatisms inhibition alterations are present in the
patient population. However, as with cognitive flexibility and impulsivity con-
trol, patients that exhibit irrelevant automatisms inhibition deficit prevail.

These patients exhibited difficulty in inhibiting the automated routine during
task execution, but although it demanded much effort, they were able to ade-
quately implement the relevant conduct. This type of situation, as has already
been mentioned, is common in the neuropsychological patient where the brain
damage causes global slowness of the cognitive function [2] [4].

In the cases where inhibition of irrelevant automatisms disconnection was
registered, the exhibited performance was distinctly pathological, as none of the
patients was able to attain the relevant conduct.

In all the cases, as shown in the analysis of results, the best executions were
reported in patients with posterior location of the brain lesion. Those cases with
anterior location of the lesion that exhibited scarce alterations in the inhibition
of irrelevant automatisms, exhibit prolonged times of recovery from the brain
damage. It is therefore assumed that this factor lessened the involvements im-
plied for functioning of the executive functions, damage in the anterior region of

the brain, due to the limitations this type of lesion imposes on the Cognitive
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System’s resource fund [4].

Nevertheless, it is important to value that the reported frontal damages, in ad-
dition to having been registered around the Drill area and showing different le-
vels of topographical extension, in none of the cases directly affected frontal
structures that, as assumed by authors like Moscovitch and Umilta [8], Duncan
[25] and Garcia-Molina, Tirapu-Ustarroz, Luna-Lario, Ibafiez, and Duque [26],
are at the basis of the functioning of executive functions.

The proven fact, based on the statistical findings obtained by means of the
Multiple Ordinal Regression implemented in the research, of the connection
between the topographical location of the lesion and the time of recovery from
the brain lesion, with secondary alterations of the patient’s executive functions
during performance of the administered neuropsychological tests, is entirely
consistent with what has been presented thus far, as well as the fact that age,
education level and etiology of the lesion are not associated to the exhibited pa-
tient executive functions alterations.

From a neuropathology perspective, a lesion’s topographical location, in gen-
eral, is a neurological factor that by its own essence is associated to a large part of
the characteristics shown by the neuropsychological alterations exhibited by pa-
tients with brain damage. On this factor depends the neural networks affected by
the lesion, which directly or indirectly determine the primary neuropsychologi-
cal alterations, as well as the areas to be affected due to the effect of diaschisis,
which give rise overall, to the secondary neuropsychological alterations [27]
[28].

The functional organization of the brain implies that specific brain areas are
going to be recruited in a more or less defined way for the implementation of
specific psychological functions. The cortical regions of both brain hemispheres,
which are essentially responsible for cognitive function, are divided structurally
and functionally, by the Central sulcus. From this, afferent processing of infor-
mation takes place in the posterior regions of the cortex and efferent processing
and mental control of activity (including executive functions) takes place in the
anterior regions. This causes that secondary alteration that will be manifest in
the functioning of executive functions in presence of a focal lesion, will be me-
diated by the anterior or posterior location of the lesion (in addition to being
associated to the alterations inherent to the primary syndrome.) General physi-
opathology of the damage and the amount of processing resources and cognitive
automatisms lost will depend on the location [2].

In frontal lesions, secondary affectation of executive functions function must
be, therefore, more distinct and exhibit greater severity and depth than in parie-
to-temporo-occipital lesions. This because cognitive functions supported by
frontal brain circuits make the greatest demand for processing resources from
the Cognitive System [2] [4].

The time of recovery from the brain damage, defined as the period elapsed
since the patient sustained the lesion until the time he is subject to the neurop-

sychological assessment [1], is a very important factor associated, as shown by
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the statistical data obtained, to the secondary alterations of the executive func-
tions registered in patients with acquired language alterations, based on their
performance in the neuropsychological tests administered. This factor has a sig-
nificant influence in the severity and depth of attentional alterations, mainly
when they are a consequence of a general reduction in resources of the Cognitive
System.

Hence, recovery from the physiopathological conditions caused by brain in-
jury and the brain’s capacity to modify functions and compensate damages has
proven to play an important role in the recovery of cognitive functions and
processing resources after brain damage [29]. This indicates that the time of re-
covery from the damage is linked to neuroplastic changes subsequent to lesion
acquisition. Because the greater of time elapsed after the lesion is sustained, the
less severe and deep are the executive functions deficits.

The brain plasticity at the core of matters linked to the time of recovery from
brain damage expresses the nervous system’s adaptive capacity to minimize the
effects of lesions through a structural and functional reorganization of the brain
[30]. Important changes occur in brain physiology after a brain injury, which
recovers from the global effects of the lesion, and secondary symptoms asso-
ciated to the primary symptoms start alleviating. This progressive recovery of
functions will depend of factors such as the brain region compromised, etiology
of the lesion and the age at which patient sustained the damage (the brain’s ca-
pacity to adapt to a lesion and to compensate the lesion’s effects is greater in an
Immature brain than in an adult brain) [31] [32] [33].

This factor is significantly associated to how the patient will perform in the
different neuropsychological tests it will be subject to, as well as its adaptation to
its disability and compensation of its deficits. These peculiarities that have been
argued are reflected in the results obtained in this research, where the most
compromised executions of the different functioning of executive functions are

encountered in patients with the shortest recovery time from the brain injury.
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