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Neuropsychological rehabilitation
in a patient with ruptured anterior
communicating artery aneurysm

48 month outcomes

Silvia A. Prado Bolognani', Priscila Covre?, Daniella Landucci-Moreira’,
Thiago S. Rivero*, Sonia Maria Dozzi Bruck:®, Orlando Francisco Amodeo Bueno®

Abstract — The neurobehavioral impairments associated with aneurysms of the anterior communicating ar-
tery (ACoA) are severe amnesia, executive problems and personality changes. Although most patients achieve a
favorable neurological outcome, those cognitive deficits usually prevent return to previous activities and levels
of social integration. Objectives: To report the outcomes of a neuropsychological and behavioral intervention
in a 55 year-old man with very severe memory and executive dysfunctions following ACoA aneurysm rupture.
Methods: Neuropsychological intervention focused in functional adjustment in everyday life was used, including
individual sessions with the patient, discussion sessions with caregivers and also work with patient at home, aim-
ing generalization of the rehabilitation strategies. Neuropsychological and functional assessments were conducted
pre and post intervention. Results: Important improvements were seeing in behavior and daily living performance
after treatment. Conclusions: A neuropsychological rehabilitation approach focused on goals based on the family
and caregivers necessities is an efficient manner in which to carry out cognitive rehabilitation in severe cases. The
importance of a supportive family should be stressed.
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of daily living.

Reabilitagao neuropsicolégica em um paciente com ruptura de aneurisma de artéria comunicante anterior:
resultados apds 48 meses

Resumo - Os prejuizos neuro-comportamentais associados a aneurismas de artéria comunicante anterior
(ACoA) sdo amnésia severa, dificuldades executivas e alteragdes de personalidade. Embora muitos pacientes alcan-
cem uma recuperag¢do neuroldgica favoravel, os prejuizos cognitivos acabam impedindo o retorno as atividades
prévias e a0 mesmo nivel de integragao social. Objetivos: Relatar os resultados de uma interveng¢ao neuropsicol6-
gica e comportamental junto a um homem de 55 anos, com dificuldades severas de memoria e fungoes executivas
secunddrias a ruptura de aneurisma de ACoA. Métodos: Foi empregada interveng¢ao neuropsicolégica com foco
na adaptac¢do funcional na vida didria. Foram realizadas sessdes individuais com o paciente, sessdes de discussao
com cuidadores, além de trabalho com o paciente em casa, visando a generalizacdo das estratégias de reabilitacao.
Foram realizadas avaliagdes neuropsicolédgica e funcional pré e pds-intervengao. Resultados: Foram observadas
melhoras importantes no comportamento e no desempenho da vida didria ap6s o tratamento. Conclusdes: rea-
bilitagao neuropsicolégica com foco nas necessidades dos familiares e cuidadores revelou-se eficiente maneira de
realizar a reabilitagdo neuropsicoldgica em casos graves. A importancia do apoio da familia deve ser ressaltada.
Palavras-chave: reabilitagdao neuropsicoldgica, fungdes executivas, amnésia, distirbios comportamentais, ativi-

dades da vida diéria.
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One of the most common arterial locations for an-
eurysms is the anterior communicating artery (ACoA).!
ACoA aneurysm rupture is consistently associated with ex-
ecutive and memory dysfunctions,** given that the frontal
lobes and basal forebrain are the most frequently injured

sites.>>¢

The cluster of neurobehavioral impairments as-
sociated with ACoA aneurysm has been referred to as the
“ACoA syndrome”, and consists of severe amnesia, con-
fabulation along with personality changes.” In most cas-
es, individuals with ACoA aneurysm achieve a favorable
neurological outcome, however the presence of cognitive
deficits is associated with inability to return to work and
resume previous levels of social integration.® For those pa-
tients with severe cognitive impairment that return to their
home environment, adjustment to functional life can be
difficult. Memory and executive deficits may disrupt the
performing of basic daily living activities and even normal
interaction at home, thus generating greater burden for
family and carers. Literature on neuropsychological reha-
bilitation has provided sufficient evidence that the most
efficient approach for those cases is goal-oriented interven-
tion, rather than providing only “general stimulation” with
cognitive exercises.’ Thus, rehabilitation should focus on
functional adjustment in everyday life, thereby enabling
family and patient to cope better with the new situation
after the injury. The purpose of this paper was to report the
outcomes of neuropsychological and behavioral interven-
tion in a patient with very severe memory and executive
dysfunctions following ACoA aneurysm rupture.

Methods
Patient

MM, 55 years’ old, right-handed, graduated in Eco-
nomics and holding a post-graduate degree in Business,
had a cerebral hemorrhage caused by a ruptured ACoA an-
eurysm, with cardiopulmonary arrest, approximately four
years earlier. He was submitted to a successful aneurysm
embolization. Several days later, hydrocephalus was de-
tected and he underwent ventricle peritoneal derivation.

At the time of referral for rehabilitation, 10 months
after the injury, he showed persistent cognitive and be-
havioral impairments and very mild left hemiparesis. His
medications at the evaluation were galantamine (8 mg/d);
topiramate (75 mg/d), amitriptyline (12.5 mg/d), carba-
mazepine (100 mg/d) and memantine (10 mg/d). These
medications were tapered slowly, while galantamine was
gradually increased up to a dose of 24 mg/d. His latest CT
scan showed a metallic artifact on ACoA topography, and
bilateral frontal and right internal capsule gliosis.

Data from Neuropsychological Assessments are report-
ed in Table 1 while Functional Assessments are shown in
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Table 2. Functional assessment was accomplished through
clinical interviews with wife and caregiver, and also behav-
ioural observation at the clinic. Based on findings from
the initial assessments, the team and family began devising
rehabilitation goals and strategies of achievement, which
were reviewed and improved as MM progressed. Outcome
was evaluated 3 years later.

Rehabilitation process

The neuropsychological intervention for MM was car-
ried out through three equally important approaches:

a) professionals working individually with the patient
(twice a week): Our work intended to improve basic skills,
such as focused attention, retaining information in the
mind for longer periods, and verbal output, allowing MM
to benefit more from the structure provided for him.

b) professionals discussing problems and strategies with
family and / or caregiver (once a week): We were able to pro-
vide theoretically based explanations for the problems seen
in daily life, to devise possible interventions along with the
family, and to set realistic goals for the patient in the time.

¢) family and caregiver applying strategies with patient
at home: MM was not able to use compensatory strategies
or deal with his schedule by himself. However, with train-
ing in his environment, he was able to carry out several
tasks at home.

Main issues discussed with family and caregiver:

Physical agression: There were several episodes when
MM had hit a family member or caregiver. The rehabilita-
tion team helped the family not to interpret this behavior
as a personal deliberate aggressive act, by discussing the
failure of inhibition mechanisms, possible triggers for this
kind of behavior such as confusion or tiredness, and ways
to avoid these situations.

Emotional expression: Because of MM s lack of initia-
tion and spontaneity, he seemed “stern” most of the time,
which was not necessarily an expression of sadness or bad
mood. However, he was very dependent on the surround-
ings, so if one started asking if he was sad or worried, he
would probably agree, start crying and “get into the mood”
that was being somehow indicated. This generated a lot of
worry in the family, and was addressed by discussing emo-
tional regulation mechanisms and showing evidence that
he also responded to “positive” questioning in the same way
(e.g. “Are you happy to be here?”, “Are you enjoying this?”).

Weekly schedule: Having a fixed schedule of mean-
ingful activities would help MM to be less disoriented,
to regulate sleeping hours and to stabilize mood. Chosen
activities should represent previous life and be compat-
ible with MM’s present abilities. Patient should be encour-



Table 1. Neuropsychological results before and after rehabilitation.

Cognitive Functions/Tests

Month 10 (Before intervention)

Month 48 (After intervention)

Attention

Digit span D (digit sequence length)

Digit span I (digit sequence length)

Stroop test * I

II
111

Trail making test A *

Trail making test B *

Digit symbol (WAIS-R)

Figure completion (WAIS-R)
Construction

Rey complex figure* copy

Clock drawing* (max 10)
Memory

Logical memory I (WMS-R)

Logical memory IT (WMS-R)

Visual reprod. I (WMS-R)

Visual reprod. IT (WMS-R)

Rey complex figure* imed
Language

Fluency (EA.S.)*

Fluency (Animals)*

Boston naming test*
WCST

Categories achieved

Set loss

Perseverative err.

Wechsler intelligence scales

Digit span

Information

Similarities

Comprehension

Vocabulary

Digit symbol

Block design

7
3

36”1 (0 errors) =
26”1 (0 errors) =
181”1 (14 errors) 41

6
4
20”1 (0 errors) =
23" (4 errors) L1
35”1 (18 errors) 14

679”41 80”1l
Unable to complete Unable to complete
4dd 9=
7=l 9=
2544 3210
500 8l
3l 64l
0dd 0dd
184 23=
0dd 0l
0dd 0dd
24 124
14l 12=
2144 55 =
0l
Unable to engage in the task 0dd
7240
WAIS-R — scaled scores WAIS-III — scaled scores
8= 11 =
9= 8=
1= 147
9= 147
8= 10 =
41l 9=
64 11=

= normal; Tabove average; J/impaired; J/iseverely impaired; numbers reported are raw scores, except for the WAIS-R and WAIS-III results, which are
scaled scores, corrected by age, using the original norms of the tests; *reference scores from the Compendium of Neuropsychological Tests'’; WMS-R:
Wechsler Memory Scale — Revised''; WAIS-R: Wechsler Adult Intelligence Scale — Revised'?; WAIS-IIT: Wechsler Adult Intelligence Scale — III'*; WCST:

Wisconsin Card Sorting Test'.

aged to make decisions about his activities as frequently as
possible.

Environmental changes: Since MM used to walk while
looking down, placing signs on the doors and walls was
not effective in helping him find the bathroom and his
bedroom, and had him wandering around at night waking
everyone up. Therefore, based on the principle of errorless
learning (avoiding mistakes during the learning process)
his wife developed a signaling strategy that blocked the
doorways and made him read signs posted lower, directly

at his eye level. Consequently, he was forced to stop and
decide which way he was going, and then to head in the
correct direction before unblocking the doorways, instead
of randomly entering the rooms.

Main targets in the individual work with the patient:

Orientation and memory: Basically MM had to re-
learn his life experiences through repetition, as if his story
was being retold to him, registered in a diary and photo
albums. This material was developed together with family
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Table 2. Functional Assessment pre and post intervention, accomplished through clinical interviews and behavioural observation.

Month 10 (Before intervention)

Month 48 (After intervention)

Orientation
and memory

Initiation

Self
monitoring

+ Could not tell current year, month or day

* When in medical settings, used to say he was in a work
meeting

+ Used to get lost in his own house

+ He had no record of his brain injury. If asked, he would
have “no complaints” about health or cognitive abilities

+ Could not remember the youngest son, mistaking him
for his brother

+ Could not give current address, phone number or city
where he lived

+ Usually confused when asked about past autobiographi-
cal events

+ Would never seek or ask for food, drink or to use the
bathroom

+ Could not initiate goal-oriented activities

+ Could not initiate conversations or spontaneous comments
+ He was able to follow simple verbal orders and answer
direct questions

+ Could not engage his attention on one task for more
than a few minutes

+ Used to randomly walk, open and close doors and cabi-
nets, and shake hands with anyone who drew close

+ Showed utilization behavior towards objects

+ Had physical aggression episodes with family and caregiver

+ Consistently knows current year and month

+ Usually knows where he is, and if not, looks for envi-
ronmental clues

+ Finds his way around at home

+ He s able to report he had an aneurism and has mem-
ory problems

+ Remembers youngest son and usually knows what
happened to who (e.g.: their wives” names, or which son
has had a baby)

+ Knows his address and phone number, and when in
doubt, knows he has this information in his wallet

+ He is able to recall past information on his life more
accurately

+ Goes to the bathroom by himself when he needs to

+ He is able to prepare a cold drink or get cookies when
he wishes

+ Chooses TV shows or DVD he wants to watch

+ Goes to bed by himself when he wants to sleep

+ He still does not start conversations, but comments
appropriately on subjects being discussed and interacts
more in family gatherings

+ He stays focused on one task for longer periods, being
able to go to the movies, follow a play and participate in
collective games (cards, bingo)

+ He almost never shows aggression or inappropriate
behaviors, except for getting a little restless when he is
extremely tired

and constantly used in several environments. Our main
goal was help him store his autobiographical data in a se-
mantic storage system, so he could use information from
his personal history (e.g. “I have a younger son”) even
without remembering specific events.

Attention and self-monitoring: Through meaning-
ful tasks, ranging from very simple to more complex (e.g.
reading a paragraph and finding a specific answer; going
to a store near the clinic and choosing a gift for his wife),
MM was encouraged to establish control over his mental
processes, being focused on tasks with increasing duration
and complexity.

Verbal output: MM was constantly involved in conver-
sations about subjects he was highly familiar with. He was
encouraged to explain concepts and ideas to others, and
to also give his personal opinion. A direct result of this
consistent effort could be seen afterwards at home, and at
social gatherings.

Discussion

We described the outcomes of neuropsychological re-
habilitation in a patient with severe cognitive deficits due
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to the rupture of an ACoA aneurysm. The process was goal
oriented and largely based on discussions with the family
and caregiver.

The patient’s difficulties were primarily the result of
his cognitive deficits in memory and executive function.
Data on neuropsychological assessment pre and post in-
tervention showed an improvement on some tests. Never-
theless, the impairment present, compared to the normal
population, remained on the second evaluation for most
of the tests. Nevertheless, the increase in some tests scores,
although modest, should be seen as some improvement of
function. Since the test contents were not directly trained
on, the results shown do not reflect practice effects.

However, discussions in rehabilitation literature make
clear that improvement on tests should not be the outcome
of interest. According to Wilson," neuropsychological tests
are important in identifying cognitive strengths and weak-
nesses, but the goal of rehabilitation is not to improve stan-
dardized cognitive test scores. Instead, rehabilitation should
concentrate on the real-life problems that stem from neu-
ropsychological deficits. Therefore, more attention should
be paid to functional improvements.



At the first functional evaluation, the patient was se-
verely disoriented, dependent for almost all daily activities,
showing several behavioral disturbances. At the time of the
second evaluation, significant improvements in most of
these domains were observed. Hence, although the patient
was not able to return to his pre-morbid activities, signifi-
cant improvements were evident, resulting in better quality
of life for both patient and family.

It is important to stress that MM’s family was espe-
cially involved and supportive, being very helpful during
the whole process, which is not always the case. Other fac-
tors that could be related to the favorable outcome are the
patient’s pre-morbid intellectual abilities and personal-
ity.'® Also, since the intervention proposed was not testing
a specific technique, it is hard to ascertain how much of
the improvement observed was due to natural recovery,
medications, or rehabilitation efforts.

In sum, while much has been learned over recent years
regarding the neurobehavioral and neuroanatomical se-
quelae of ACoA aneurysm rupture,”* studies addressing
rehabilitation outcome of ACoA severe amnesics are ex-
tremely rare. We suggest that a neuropsychological reha-
bilitation approach focusing on goals based on the family
and caregivers necessities is a sensitive and sensible manner
in which to carry out cognitive rehabilitation in such severe
cases. Although in some cases recovery is not as successful
as to allow a full return to the patient’s premorbid activi-
ties, there is much which can be done for these patients
and families, in terms of improvements in functional gain,
emotional adjustment and quality of life.
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