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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Surgery patients with posterior and anterior cerebral aneurysms and their respective control groups were tested on

their memory performance with free recall of words with no semantic relationship (unrelated lists), words with semantic

relationship (related lists), words with repetition but without any semantic relationship (repeated lists) and lists of words

with repetition and with a semantic relationship (repeated-related lists). In repeated-related lists of performance was

superior in all groups, suggesting that words with or without a repetition with a semantic clue improved performance in

memory recall. In related lists, semantic mistakes occurred in the middle positions of the list, while intrusions of repetition

occurred in the primacy and middle positions of the other categories. Occurrence of intrusions suggests a proactive

interference in primacy positions due to a semantic repetition factor. Retroactive interference in recency positions was due

exclusively to a semantic factor. These effects were not differentiated when compared between aneurysm patient groups

and their control groups; on the other side, these results show that the use of repetition and semantic relationship are

useful tools in the panning of rehabilitation programs for the memory of those patients.

Keywords:Keywords:Keywords:Keywords:Keywords: cerebral aneurysms, free recall, semantic, rehabilitation

RESUMORESUMORESUMORESUMORESUMO

Avaliamos o desempenho de dois diferentes grupos de pacientes pós-cirúrgicos de aneurismas cerebrais de artérias

comunicantes anterior e posterior além dos seus equivalentes grupos de voluntários normais, quanto a acertos e erros

de recordação na recuperação livre de palavras sem ou com relacionamento semântico ou repetidas sem e com

relacionamento semântico. Listas repetidas induziram acertos inferiores às listas com relacionamento semântico, quando

combinadas essas variáveis, os acertos foram superior em todos os grupos. Sugerindo que palavras repetidas ou não,

com relacionamento semântico, facilitam o desempenho de recuperação de memória. Listas com relacionamento se-

mântico produziram erros semânticos nas posições do meio, enquanto as demais, produziram erros de repetição na
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recuperação de primazia e meio, e semânticos na recuperação da recência. Sugerindo interferências pró-ativas na

primazia devido à facilitação da repetição semântica na produção dessas intrusões e interferências retroativas na recência

devido à facilitação exclusivamente semântica, efeitos estes que não se diferenciaram entre os grupos de aneurismas e

voluntários normais. Nossos resultados sugerem a repetição junto à semântica como possíveis ferramentas em progra-

mas clínicos para reabilitação da memória em pacientes com distúrbios amnésicos.

PPPPPalavrasalavrasalavrasalavrasalavras-----chaves:chaves:chaves:chaves:chaves: aneurisma cerebral, recordação livre, semântica, reabilitação.

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

The distribution of the circulation of the anterior

communicating artery in the human brain encompasses

the basal forebrain areas, such as the anterior commissure,

the septal nuclei, the Broca’s diagonal band, the Meynert’s

basal nucleus, the corpus callosum, the fornix and the

anterior cingulum, in addition to the anterior hypothalamus,

and it may have some influence on the basal nuclei 23, 14.

The posterior communicating arteries, on the other hand,

supply the posterior cerebral arteries that irrigate the cortex

of the occipital lobe, which includes the whole visual cortex,

the inferior or territorial surface of the temporal lobe and a

narrow cortical strip along the inferior edge of the lateral

side of the temporal lobe 7.

Rupture of anterior communicating artery aneurysm

may result in damage to the structures of the basal forebrain

area such as the septum, the nuclei of the Broca’s diagonal

band, the nucleus accumbens, the fornix and the cingulum,

in addition to ventral and anterior hypothalamic areas,

which would cause deficits in long term declarative or explicit

memories as evaluated in tasks of free recall of words and

immediate visual-spatial recovery 14, 18, 23, 24. It would also

cause a marked immediate sensitivity in tests of proactive

inhibition of verbal material 31. Rupture of anterior

communicating artery aneurysm can generate diffuse lesions

that reach the frontal areas and thus lead the patients to a

more complex amnestic condition that involves personality

changes and deficits of the executive frontal functions in

tests such as the Wisconsin’s Card Selection 11-13. Surgery

patients of anterior communicating artery aneurysm, on the

other hand, present a preserved memory for tasks such as

recognition of verbal material, priming tasks and tests of

implicit memory 8, 13. The post-surgery time and the position

of the lesion are critical to define their neuropsychological

profile 13.

Occlusion of the posterior cerebral artery entails

temporary amnestic syndromes of the retrograde type for

verbal material and retrograde amnesia for personal

information, along with visual deficits 7.

The H.M. case describes an organic amnesia

determined by medial temporal lesion after a bilateral surgery

that removed the parahippocampal gyrus, the entorhinal

cortex, the amygdala and two thirds of the anterior

hippocampus. As a result, the patient could no longer retain

in mind any public or personal events that took place after

the surgery, which characterizes an anterograde memory.

The patient’s intellectual and linguistic functions, however,

remained intact 21. Studies with chronic alcoholic patients

with Korsakoff’s syndrome show that these patients present

lesions in diencephalic structures (the medial nucleus of

the thalamus and the mamillary bodies of the

hypothalamus), which characterizes a global anterograde

amnesia 26, 28.

In spite of the similarities of the amnestic condition

among temporal, frontotemporal and diencephalic

affections, some differences could be observed. Patients with

Korsakoff’s syndrome are usually anosognosic, or are not

aware of their memory problem, and also confabulate, unlike

the patients with temporal lesion 26, 28. Patients with

frontoparietal lesion with etiology of anterior communicating

aneurysm, however, confabulate and present personality

changes, but there are no reports of anosognosia

characteristics in this type of amnestic patients. The

Korsakoff’s patients present symptoms that are typical of

frontal lesion 26, 28, while patients with rupture of the ante-

rior communicating artery aneurysm might present IQ

deterioration 29, as is the case in patients with frontal lesions,

but not the ones with medial temporal lesion 21, 28. Amnestic

patients of Alzheimer’s from moderate to severe stages, on

the other hand, present deficit of semantic memory 28.

The patient’s performance in tests of free recall of words

is analyzed according to the number of correct words

recalled serially, showing the effect of serial position, well
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documented in the literature 4, 9, 17. In the normal population,

the serial position presents a “U” shape, where two standard

effects can be observed: primacy, regarding a better

performance in the first items of the list, and recency,

regarding the items at the end of the list. These effects

were initially considered to be due to two distinct memory

mechanisms, where primacy was associated to long-term

memory, and recency was associated to short-term memory
4, 9, 17. However, there is no consensus according to which

the recency effect would only be caused by short-term

memory, or that the long-term memory could also play some

role in better retrieval of the last items, or even that it would

not reflect any retrieval strategy of a specific system 9.

Nowadays, the discussions on the recency are based on

investigations about the working memory system that

enhances the temporary manipulation and maintenance of

various sensorial categories that are originated in the short

term memory and there integrated, organized and related

to the representation forms of the mnemonic collection

existing in long term memory. The working memory system

comprises a control system that is supported by three other

systems: a phonological loop, made up of a phonological

store and an articulatory device; a modulator of visuospatial

information; and an episodic buffer 6. It has been argued

that the frequency, speed and characteristic of the stimulus

might influence the primacy effect, while the recency effect

might be influenced by the phonology of the stimuli, so in

this sense one should consider the role played by the

phonological store of the working memory system 9.

Another explanation often mentioned for the primacy

and recency effects is the interference theory. The introduction

of words semantically related in the middle positions of the

lists alters the pattern of the serial position curve, producing

a new peak of correct recalls. This alteration, called semantic

facilitation effect, has already been observed in chronic

non-demented alcoholic patients (but not in alcoholic

patients) 27, in mild Alzheimer’s patients (but not in moderate

patients) 1, in patients with multiple sclerosis 2 and in subjects

under the effect of a benzodiazepine 25.

Intrusions are considered mistakes that the subjects

make at recall, and the most accepted hypothesis to account

for those mistakes is the interference theory, according to

which the information within our system competes and can

lead the patient to forget or make mistakes in the recollection

of past memories. A popular explanation for the

phenomenon of interference is the activation of the spreading

process, in which the coding of the words memorized may

or not activate the semantic network in the long term memory,

connected by nodes that represent semantic contents, and

the probability of an item being retrieved in a test will depend

on the associative strength between these nodes 5, 16.

OBJECTIVEOBJECTIVEOBJECTIVEOBJECTIVEOBJECTIVE

This work aimed at investigating the effects of semantic

facilitation and interference, respectively regarding the

correct and incorrect free recall of words presented orally in

different types of word lists, in order to evaluate the

performance of anterior and posterior communicating artery

aneurysm surgery patients and compare them to groups of

normal volunteers, and the effect of the post-surgery time

in free recall. The manipulation variables were the semantic

relations between the middle words in the list (semantic

facilitation effect), the re-presentation of words in different

lists (repetition effect with semantic relationship), effects that

were positioned in the middle of the list and characterized

different kinds of list, along with lists of words with no effect,

and the correlation of post-surgery time with effects of free

recall.

MAMAMAMAMATERIAL AND METHODSTERIAL AND METHODSTERIAL AND METHODSTERIAL AND METHODSTERIAL AND METHODS

SubjectsSubjectsSubjectsSubjectsSubjects

Out of the 43 individuals who participated in the

study, 10 were anterior communicating artery aneurysm

surgery patients (AcoA) and 11 were posterior

communicating artery aneurysm (AcoP). There were also

different two control groups of 11 volunteers each with

no history of brain disorder. They were matched with

the experimental groups as regards age and schooling,

as shown in Table 1. The 21 brain aneurysm surgery

patients were selected and recruited through the patient

files at the Hospital São Paulo of UNIFESP. The patients

were submitted to general evaluation of their memory

and to the experimental tests between 6 and 33 month

after surgery. All the participants signed a Consent Form

of Free Participation that had been previously approved

by the Committee of Medical Ethics of Hospital São

Paulo.
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METHODMETHODMETHODMETHODMETHOD

We used two sets containing 12 lists each. Each list

comprised 15 words of daily use that were read out one

by one, after which free recall was carried out. The first set
comprised 6 lists with semantic relationship (related lists)

in the positions 7-8-9, and the other 6 lists did not present

any kind of association (unrelated lists). The participant

was asked to perform the free recall of words, that is, he/

she was asked which words he remembered from each

list, in any order.

We then applied the second set of lists, comprising 6

lists containing 3 words with semantic relationship that were

repeated in each of the 6 lists in the positions 7-8-9 (repeated-

related lists), and 6 other lists containing words with no

semantic relationship that were repeated in each list in the

middle positions (repeated lists). The recall of correct answers

and intrusions was performed at the end of each list. Finally,

we applied the recall required in the WMS sub-tests: delayed

Logical Memory, easy and difficult Associated Pairs.

After the retrieval of correct answers (the ones

remembered correctly) and the mistakes (intrusions) in the

first set of 12 lists of words (related and unrelated lists), we

applied 6 subtests of the Wechsler’s Memory Scale-Revised

(WMS-R) 32: Information, Orientation, Mental Control,

forwards and backwards Digit Span, immediate and delayed

Logical Memory and easy and difficult Associated Pairs.

Statistical AnalysisStatistical AnalysisStatistical AnalysisStatistical AnalysisStatistical Analysis

We used variance analysis of multiple comparisons

(ANOVA) followed by the Tukey’s a posteriori test (statistic

program SPSS, version 11.5, 2003 - http://www.spss.com)

to analyze the data in relation to the groups and factors

(type of lists, position of the words and kind of intrusions).

We used the Spearman’s test to analyze correlations, and

adopted a level of significance of 5%.

RESULRESULRESULRESULRESULTSTSTSTSTS

TheperformanceofAcoAsurgerypatientsandtheircontrols

did not show any significant differences in the WMS subtests

Information,Orientation,MentalControl,forwardsandbackwards

Digit Span.However, in the subtestsofdelayedLogicalMemory

(F=8.4; p<0.05) and difficult and easy Associated Pairs (F=

3.03 e 1.81; p<0.05), the group of AcoA surgery patients

presentedsignificantly lower scores than their controls.

According to the clinical analysis of Hodges 19 for the

cognitive performance in tests of retrieval of complex ver-

bal information, such as WMS Logical Memory and

Associated Pairs, where the healthy patient should be able

to recall around 25% of the elements of the story or of the

association of pairs with immediate recall (LM1 and AP1),

and also retain 60% of these elements in later recall (LM2

and AP2), we were able to identify the following: 4 AcoA

surgery patients and 1 AcoP surgery patient presented deficit

in immediate Logical Memory; 7 AcoA and 1 AcoP

presented deficit in delayed Logical Memory; 4 AcoA

presented deficit in Associated Pairs 1; and 8 AcoA and 3

AcoP presented deficit in Associated Pairs 2 (see table 2).

TTTTTABLEABLEABLEABLEABLE 1: C1: C1: C1: C1: CHARACTERISTICSHARACTERISTICSHARACTERISTICSHARACTERISTICSHARACTERISTICS OFOFOFOFOF THETHETHETHETHE SUBJECTSSUBJECTSSUBJECTSSUBJECTSSUBJECTS

Control of

AcoA

M + SEM

11

44,0 + 3,5

4,1 + 1,2

N

Age

Years

of school

AcoA

M + SEM

10

46,0 + 3,1

3,9 + 1,2

F

1,45

p=0,58

1,11

p=0,87

Control of

AcoP

M + SEM

11

46,3 + 3,4

6,0 + 1,3

AcoP

M + SEM

11

47,2 + 2,7

6,7 + 0,9

F

1,55

p=0,49

2,04

p=0,27

AcoA= anterior communicating artery aneurysm surgery patients;

AcoP= posterior communicating artery aneurysm surgery
patients; Control of AcoA= control group comparable the AcoA

of normal volunteers; Control of AcoP= control group
comparable the AcoP of normal volunteers; M= means; SEM=

standard error of means; descriptive level of p>0,05 without
significant differences between the experimental groups and their

controls as regards age and years school.

TTTTTABLEABLEABLEABLEABLE 2: C2: C2: C2: C2: CLINICALLINICALLINICALLINICALLINICAL HISTORYHISTORYHISTORYHISTORYHISTORY OFOFOFOFOF ANEURYSMANEURYSMANEURYSMANEURYSMANEURYSM SURGERYSURGERYSURGERYSURGERYSURGERY

PPPPPAAAAATIENTSTIENTSTIENTSTIENTSTIENTS ANDANDANDANDAND THEIRTHEIRTHEIRTHEIRTHEIR PERFORMANCESPERFORMANCESPERFORMANCESPERFORMANCESPERFORMANCES INININININ THETHETHETHETHE SUBSUBSUBSUBSUB-----TESTSTESTSTESTSTESTSTESTS

LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1; ANDANDANDANDAND AP 2AP 2AP 2AP 2AP 2 OFOFOFOFOF THETHETHETHETHE WWWWWECHSLERECHSLERECHSLERECHSLERECHSLER

MMMMMEMORYEMORYEMORYEMORYEMORY SSSSSCALECALECALECALECALE (WMS).(WMS).(WMS).(WMS).(WMS).
Age

49
53
56
51
31

62
34
41
42
41

Artery

Left AcoA
Right AcoA
Left AcoA
Left AcoA
Right AcoA +
right carotid
Left AcoA
Right AcoA
Right AcoA
Right AcoA
Right AcoA

Rupture of
artery
Yes
Yes
No
Yes
Yes

Yes
Yes
Yes
No
Yes

PST

17
18
26
33
7

31
14
22
22
23

Elements recalled
in LM 1 and LM2
25% - *16%
*12% - *00%
*22% - *32%
*14% - *16%
32% - *56%

*06% - *16%
32% - 88%
48% - 120%
25% - 64%
32% - *56%

Elements recalled in
AP1 and AP 2
31% - *13%
*24% - *27%
31% - *55%
*13% - *27%
31% - *41%

*17% - *00%
41% - *55%
38% - 69%
*24% - *27%
34% - 69%
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In the unrelated, related and repeated lists, the AcoA

did not differ from their control group as to the effects of

primacy, recency and middle positions in the lists (fig.

1). Only when we repeated the semantically related words

(repeated-related lists) did the control group present better

results than the AcoA (F=3.12; p<0.05). AcoA surgery

patients, however, benefited from the semantic facilitation

effect (fig. 1), as well as AcoP patients (fig. 2). Apart

from these findings, no other differences were detected

between the experimental groups and their controls

regarding the words recalled from different types of list

(F=0.83; p>0.05).

The AcoA group showed a significant correlation

between the post-surgery time and the average number

of unrelated words they recalled from the middle of

the lists, that is, the shorter the post-surgery time, the

lower the average number of words recalled from the

middle of those lists (R Spearman = 0.69; t=2.70;

TTTTTABLEABLEABLEABLEABLE 2: C2: C2: C2: C2: CLINICALLINICALLINICALLINICALLINICAL HISTORYHISTORYHISTORYHISTORYHISTORY OFOFOFOFOF ANEURYSMANEURYSMANEURYSMANEURYSMANEURYSM SURGERYSURGERYSURGERYSURGERYSURGERY

PPPPPAAAAATIENTSTIENTSTIENTSTIENTSTIENTS ANDANDANDANDAND THEIRTHEIRTHEIRTHEIRTHEIR PERFORMANCESPERFORMANCESPERFORMANCESPERFORMANCESPERFORMANCES INININININ THETHETHETHETHE SUBSUBSUBSUBSUB-----TESTSTESTSTESTSTESTSTESTS

LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1;LM 1; LM 2; AP 1; ANDANDANDANDAND AP 2AP 2AP 2AP 2AP 2 OFOFOFOFOF THETHETHETHETHE WWWWWECHSLERECHSLERECHSLERECHSLERECHSLER

MMMMMEMOREMOREMOREMOREMORYYYYY SSSSSCALECALECALECALECALE (WMS).(WMS).(WMS).(WMS).(WMS).(C(C(C(C(CONTONTONTONTONT.).).).).)

AcoA= anterior communicating artery aneurysm surgery
patients; AcoP= posterior communicating artery aneurysm

surgery patients; PST: time in months between surgery and
performance of tests; LM1: immediate logical memory;

LM2: delayed logical memory; AP1: immediate learning of
associated pairs; AP2: delayed learning of associated pairs;

* deficit identified by Hodges’ clinical analysis26. Carotid
aneurysm surgery patients participated in the AcoP group,

due to the communication of this artery with AcoP.

Age

44
66
52
47

31
52
44

53
43

39
44

Artery

Right AcoP
Right AcoP
Right AcoP
Right AcoP +
Right Carotid
Right AcoP
Right AcoP
Right Carotid
3 months
later
Left anterior
choroidal
Right Carotid
Right Carotid
+ right
pericallosal
Right Carotid
Right Carotid
+ midbrain

Rupture
of artery
No
Yes
Yes
No

Yes
Yes
Yes

Yes
Yes

Yes
Yes

PST

23
13
6
22

7
7
23

11
10

6
17

Elements recalled
in LM 1 and LM2
48% - 168%
36% - 96%
46% - 144%
46% - 128%

38% - 152%
40% - 112%
*22% - *48%

50% - 104%
46% - 112%

38% - 144%
32% - 48%

Elements recalled
in AP1 and AP 2
41% - 69%
55% - 69%
52% - 97%
48% - 69%

41% - *41%
38% - *55%
59% - *55%

41% - 69%
52% - 97%

41% - 83%
62% - 83%

Fig. 1: Means of words recalled correctly in the experimental
group AcoA (anterior communicating artery aneurysm surgery

patients) and their control group (normal volunteers) in the
different types of list. The p<0,05 (ANOVA) showing significant

differences among of words correct recall of the factor middle
with unrelated list and related list; repeated-related lists and

repeated lists; repeated-related lists and unrelated lists; and
p<0,05 showing significant differences between the groups in

the repeated-related lists.

Fig. 2: Means of words recalled correctly in the experimental

group AcoP (posterior communicating artery aneurysm surgery
patients) and their control group (normal volunteers) in the

different types of list. The p<0,05 (ANOVA) showing significant
differences among of words correct recall of the factor middle

with unrelated list and related list; repeated-related lists and
repeated lists; repeated-related lists and unrelated lists.
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p<0.05). (For details of the post-surgery time of each

patient, see table 2).

In order to analyze the mistakes of semantic intrusion,

we considered only the associations that produced intrusions

of strong semantic relationship (e.g.: sweet – honey; broom –

bucket; button – coat; hammer – ax–, etc). Comparing the

means of mistakes in the recall of the two variables investigated

(semantic relationship and repetition), we observed that there

were no significant differences among all the groups tested

regarding their performance in the recall and the production

of intrusion mistakes (F=0.98; p>0.05). We noticed that most

of the intrusions that tookplacewereassociated to the repetition

and the semantics, with a smaller number of intrusions of

non-related words (F=6.79; p<0.05). However, the ANOVA

detected a significant difference in the intrusions regarding the

effect of serial position (F=7.09; p<0.05), and regarding the

repeated and semantic intrusions in the unrelated and related

lists (F=3.40; p<0.05) and in the repeated and repeated-

related lists (F=7.0; p<0.05).

Thus, we observed that the means of total intrusions

of words repeated in the list was significantly higher when

they were in the beginning and the middle of the unrelated,

repeated and repeated-related lists, except in the related

lists, where that effect was not observed. On the other hand,

the means of total intrusion mistakes of semantic words

was significantly higher in the beginning of the repeated

lists, but not higher than the intrusion mistakes of semantic

words in the middle of the related lists.

When we compared the semantic intrusions with the

repeating intrusions considering the unrelated lists, we

observed that those lists accounted for a significantly higher

number of intrusion mistakes than of semantic ones in the

beginning of the lists of repeated words. However, when we

compared the semantic intrusions in the middle of the related

lists we observed that they were significantly higher than the

repeated intrusions in this type of list. Considering the

repeated-related lists, we observed that those lists produced

a significantly higher number of repeating intrusions in the

middle of the list than the semantic intrusions of the same

nature. As regards the recency, however, the same repeated-

related lists produced a significantly higher number of

semantic intrusions than of repeating intrusions (fig. 3).

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

First of all, we clearly observed the facilitation effect

of recall induced by the semantically related words in

aneurysm surgery patients, which corroborates the data in

the literature regarding patients of other etiologies, such as

chronic alcoholism, Alzheimer’s and multiple sclerosis 6, 9,

17, patients who present cognitive impairment. In addition,

the subjects in the experimental groups of both kinds of

aneurysm, as well as the control group, also presented

facilitation when the semantic and repetition factors were

manipulated together. By comparing these two factors, we

noticed that the task leads involving recall of words with

semantic relationship the subjects to a better performance

than when the repetition factor was considered, which

suggests that the task where the explicit processing is required

to recall a word with semantic value may be responsible for

stronger facilitations than the simple repetition of the stimulus

studied. This factor is discussed in the literature 22, and

consolidates the hypotheses according to which the

semantic value of a word is much more important than the

repetition, and remains relatively intact even in cases of

aneurysm and mild Alzheimer’s 20.

Fig. 3: Means of words recalled incorrectly due to intrusions of
repeated or semantic words in the words positioned in primacy,

middle of the list and recency of the different types of words lists
tested: unrelated; related; repeated; and repeated-related, with

p<0,05 ANOVA showing significant differences between
semantic and repeated intrusions.
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This corresponds to the theoretical assumptions about

memory. The information processing model, for example,

presupposes that the semantic and syntactic values posses

different processing systems for the different types of memory

systems (semantic, episodic and procedural 30). Damage

in brain areas responsible for one of the memory systems

do not necessarily imply in damage to all, since they are

independent systems, except for the dependence on an intact

semantic system for the formation of new episodic memories,

as pointed out by the same authors30. Nevertheless, clinical

data 3, 10, 15show the importance and the strength of semantic

stimuli (e.g., public figures, names, autobiographical and

categories of words) in rehabilitation, independently of the

patient presenting deficit of semantic memory.

Considering that there were no differences in the

performance of the different groups, the evaluation of recall

mistakes suggests that repeating intrusions of words in the

lists take place, most of the time, in the beginning of lists

that do not present merely semantic effects (unrelated,

repeated and repeated-related lists). Only the semantic lists

yielded semantic intrusions regarding primacy and middle

position, except in the repeated-related lists. The lists with

repetition of semantically associated words produced

semantic intrusions in recency. Given this fact, we can raise

some issues already discussed in the literature 5 that suggest

that the facilitation by semantic relationship would be due

to the continuous activation of semantic traits inherent to

the set of related words. The storage of words would take

place by packs inside the semantic memory, and its

activation would happen through a network of nodules that

would keep those packs interconnected. The distance from

the nodule would represent the strength of association of

each pack of words. This effect was called spreading

activation. The effect observed in unrelated lists with a high

number of semantic intrusions regarding the words

positioned in the middle of those lists (where the facilitation

takes place) corroborates this hypothesis. However, when

the effect is represented by repetition plus semantic

association, the intrusions are characterized by being

repeated words in the middle of the lists, that is, the repetition

might work as a block of the spreading activation of semantic

words.

When we analyze the intrusions in the light of the

interference hypothesis 17, regarding the serial position effect,

we can conclude that primacy could work as a proactive

interference on the effects of purely semantic facilitation,

stopping it from spreading to other lists, generating a higher

production of recall mistakes represented by repeated words

in the primacy of the unrelated, repeated and repeated-

related lists, an interference that is unlikely to happen in

repeated-related lists, as observed, due to its significant

facilitation effect.

Recency could work as a retroactive interference on

the facilitation effect of the repeated or related lists, but be

incapable of blocking the production of semantic intrusions

in the recency of repeated-related lists.

Finally, the combination of two factors, semantic and

repetition, presented a significantly higher performance in

relation to the other combinations of these variables,

suggesting that the repeated word and that with semantic

value might help the subjects’ memory, independently of

their neuropsychological deficiency.

We can conclude that both the semantic relationship

and the semantic repetition of words have the same

importance in the processes of storage and recall at the

level of serial processing. We can assume a “co-existence”

between these variables and its importance in the

rehabilitation of aneurysm patients, since anterior

communicating artery aneurysm surgery patients tested in

this study, in agreement with the data in the literature 11, 14,

18, 29, presented difficulties to store verbal materials in the

episodic memory, as evaluated by the WMS subtests delayed

Logical Memory, and learning of easy and difficult

Associated Pairs. These results show that the use of repetition

and semantic relationship are useful tools in the planning

of rehabilitation programs for the memory of those patients.
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