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BACKGROUND: The search for disruption of memory in patients with stroke has been performed, in order to better understand the behavior of these patients and optimize their neuropsychological accompaniment. 

AIM: To evaluate memory disturbances following stroke in patients; in order to better understand the attitudes of these patients. 

MATERIALS AND METHOD: Fifty-five (55) patients with stroke participated in a spatial memory test. This test consists in studying the arrangement, the designation and the evocation of images during learning a spatial arrangement. 

RESULTS: Of the 55 patients, 54.54% of patients passed the test but with later learning. 

And 45.45% failed at different events, they present real memory problems. 

CONCLUSION: Our study, confirms that stroke patients face difficulties which often include cognitive impairments, such as memory deficits. Our results indicate that these memory disorders manifest themselves to varying degrees. Indeed, the working memory disorders would be more marked in group II patients than in group I patients or they can be considered transient. 
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INTRODUCTION

Memory can be defined as the function that enables an organism to acquire, then retain, and evoke information or behavior related to a sensory experience.1 This definition covers both forms of memory and elementary elements such as habituation and awareness, forms and   complexes   and   developed   as   working   memory.2  This   fundamental   function   is particularly vulnerable in the case of a stroke. Indeed, stroke is the second most common cause of cognitive impairment and dementia and can significantly affect attention, memory, ability to plan, and other executive functions. Strokes are usually classified into two broad categories: ischemic stroke and hemorrhagic stroke. 

The first type of stroke, or cerebral infarction, is due to the obstruction of a blood vessel while   the   second,   or   cerebral   hemorrhage,   causes   bleeding   in   the   brain.   The   stroke   is caused   by   a  decrease   or   even   a  sudden   stop   of   the   blood   flow   in  the   branches   of   the vascular   network   in   connection   with   the   vessel   undergoing   a   rupture   of   its   wall   or   a blockage by a clot. Thus, the nerve cells fed by these branches are suddenly deprived of oxygen   and   sugars,   causing   in   a   few   minutes   their   deterioration   or   death.   In   the hemorrhagic case, the decrease is mainly due also to a compression of the nerve cells by the hematoma resulting from the bleeding. As a result, axons of neurons can be sectioned by mass displacement of nerve tissue. In Côte d'Ivoire, where stroke is a real public health problem,   few   studies   have   documented   memory   problems   associated   with   stroke.   The objective of this study is to evaluate memory disturbances following stroke in patients; in order   to   better   understand   the   attitudes   of   these   patients   in   order   to   optimize   their neuropsychological accompaniment. 



MATERIAL AND METHOD

Study population:  The study described here totalled 75 participants of both sexes. The age of the subjects varies between 30 years and 61 years with an average 45.5 years. They are distributed as follows: 

- 20 control subjects with no history of neurological, psychiatric and stroke disorders. They were chosen from the general population; 

-   55 patients with stroke were recruited from the Department of Neurology of C.H.U of Cocody-Abidjan (Ivory Coast). Patients  had  focal  brain  damage due to stroke. 





Technical material: To perform the spatial memory test, we had a square frame (400 mm x 400 mm) of dimension where are arranged the 9 images of familiar objects. 

Methods:  The   spatial   memory   test   Fouillot   et   al.,   (1993)3  used   corresponds   to   the arrangement, the designation and the evocation of images during learning tests of a spatial arrangement. The subject must learn the spatial arrangement of nine images of familiar objects on the nine equal squares of a square frame placed in front of him. The objects represented are: a bicycle, a tam-tam, a mango, a key, a mask, a canary, a machete, a boubou, and a pig. The disposition of each image is shown to a subject successively for 5

seconds per image. The instruction to remember the place of the image in the frame is clearly given. The delay between the presentation of the images and the start of the recall is three minutes during which the subject performs a simple interfering task to perform (mental calculation or conversation). For the next test (the arrangement), the subject must place each image in its box. For the designation test, the subject is obliged to recognize the box of the object presented by the experimenter. Finally, in the evocation test, the subject must give the name of the object corresponding to the box designated by the experimenter. 

For each test, the learning criterion of the spatial arrangement is fixed at three successive tests   without   errors.   In   case   of   failure,   the   test   is   stopped   after   ten   attempts   and considered   as   a   learning   failure.   After   a   full   description   of   the   subject   study,   written consent was obtained. 

Statistical analysis: For this test, the sample is a series of tests up to a maximum of ten when the memorization is late or has not been established. The character studied is the number of errors per test. 

The storage of the spatial position on nine images of usual objects, the maximum number of errors may be nine. For the statistical analysis of the results, the chi-square test of the software   statistica   version   6.0   was   used.   Significance   was   asked   for   P   <0.05.   The determination of the percentage of errors is determined as follows: Moreover,   for   each  series   of   experiments,   two   groups   of   subjects   are   to   be   compared: control subjects, subjects with stroke. It involves analyzing the overall behavior of each group through their performances and comparing these results. Thus, it is necessary to verify the significance of the probable differences observed between the averages of the errors obtained in each group, i.e. whether for each test the difference in performance between two given groups is significant or not. To do this, a univariate analysis of variance (ANOVA), using the Statistica 6.0 software, made these comparisons possible. Thus, if "p" 

is   less   than   or   equal   to   0.05,   then   the   difference   between   the   compared   variables   is significant. On the other hand, if "p" is greater than 0.05, then the difference between the two variables compared is not significant. 

RESULTS  

The   analysis   of   the   performances   performed   in  the   different   tests   makes   it   possible   to distinguish two groups of patients: 

- Group I (n = 30) 54.54% composed of patients having inferior performance to control subjects with later learning; 

- Group II (n = 25) 45.45% of patients who failed the various tests of the spatial memory test.   The   reminder   of   the   spatial  arrangement   of  the   nine  images  was not  possible   for patients in group II. Indeed, in the agreement test, the comparison of the performances of the   subjects   of   the   groups   I   and   the   control   subjects,   reveals   a   significant   difference because (F (1,46) = 10,04, p = 0,0027). Comparison of the performance of control and group II patients shows a significant difference (F (1.46) = 8.14, p = 0.0065); finally, there is a significant difference between the performance of Group I and Group II patients (F

(1.46) = 9.14, p = 0.0055). (Figure 1). 

In the designation trial, the performance of group I patients was significantly different from the controls because (F (1.46) = 12.76, p = 0.0008). The performance of patients in group II compared to those in control subjects was also significantly different indeed, (F (1.46) =

4.75, p = 0.0344). There was a significant difference in the  performance of patients in group II group I (F (1.46) = 5.50, p = 0.0344). (Figure 2) 

Finally,  in the  evocation test,  the  performance analysis of  control  subjects and  group I patients indicated a significant difference because (F (1.46) = 8.89, p = 0.0046). Similarly, the performance of group II and control patients was significantly different (F (1.46) =

9.50, p = 0.0059). Finally, there is a significant difference between the performance of Group I and Group II patients (F (1.46) = 10.14, p = 0.0025). (Figure 3) 



Alternate   link   to   the   tables/figures   (copy   and   paste   in   a   new   tab   in   your browser): https://drive.google.com/file/d/1649X2KNFd69-ZQ1DuXeZYtVTCmhPX3w-/view? 

usp=sharing 

DISCUSSION 

According   to   the   literature,  stroke   patients   face   difficulties  that   often  include   cognitive impairments,   such   as   memory   deficits,   attention   and   language   difficulties,   and   mood disorders such as anxiety and depression (Boakye et al., 2019).4 45.45% of our patients had great difficulty in performing a simple test of spatial memory. In fact, patients in group II failed in the various tests of arrangement, designation and evocation of the spatial memory test. They thus presented real disturbances of the memory in the short term. These results confirm the data of Park SH et al., (2017)5 who in a retrospective study from 2014 to 2015

obtained 62% of patients with memory deficits following a stroke. These disturbances in memory are comparable to those obtained by Bakou et al., (2010)6 in epileptic patients and Yao et al., (2011)7 in subjects three hours after alcoholization with palm wine (koutoukou). 

Our results are comparable to Zhou et al., (2016)8  who obtained stroke and a significant alteration of the spatial memory compared to the witnesses, in the spots of recognition and location of the object in mice. Our results also corroborate previous studies reported by

(Karimian et al., 2018 and Oliveira et al., 2001).9,10 The first author observed a significant alteration of visual-spatial short-term memory in patients with stroke. The second author noted disturbances in working memory in subjects with stroke in the right hemisphere. 

Indeed,   our   tests,   in   addition   to   short-term   memory,   also,   of   course,   test   the   working memory and its visuospatial register (Adou et al., 1999).11  In addition, patients who have successfully learned the spatial arrangement of nine familiar objects (54.54%), did so late (group I). This result indicates a transient memory disorder in these patients, as observed (Yao et al., 2011)7 in subjects three hours after alcoholization with palm wine (koutoukou) subjected  to  the  same  spatial  memory test.  These  different  memory  disorders could  be corrected as a result of adapted rehabilitation programs; or lithuim drug therapy as Sun et al. (2019)12 have shown in a population with stroke. On the plan of the mnemic functioning (encoding, storage, recovery), the results would suggest a lack of encoding of the items presented to the patients during the tests. 

CONCLUSION

According   to   the   literature,  stroke   patients   face   difficulties  that   often  include   cognitive impairments,  such   as  memory  deficits.   Our  study,   in  addition  to   confirming  this  result, indicates that these memory disorders manifest themselves to varying degrees. Indeed, the working memory disorders would be more marked in group  II patients than in group I patients or they can be considered transient. Difficulties with the encoding of information could   explain   the   slowness   of   learning   observed   in   these   patients.   Specific   memory disorders (spatial memory, working memory) can occur in patients with stroke. Patients and their parents should be well informed about their existence and the nature of these disorders. 
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