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Introduction

Carotid Endarterectomy (CEA) is a surgical in-
tervention of proven effectiveness for the prevention
of ischemic and atheroembolic stroke, in patient with
severe symptomatic carotid stenosis [1]. In these pa-
tients the presence of a neuropsychological syn-
drome consisting of impairment of cognitive func-
tions such as reasoning, memory and psycho-motor
skills has been found [2]. It is important to verify em-
pirically whether CEA influences such functions by
reducing, increasing or leaving unchanged the al-
ready present deterioration. The influence of CEA on
cognitive functioning has been the subject of many
studies, but the results are still controversial. A sys-
tematic review of the literature underlines conflicting
findings in 28 studies, among which 16 reported cog-
nitive improvements after surgery and 12 found no
change or, in a few cases, deterioration [3]. Studies
of the first type were in prevalence anterior to 1984,
while the other ones were more recent. Concerning
the effect of CEA on other relevant psychological as-
pects, such as depression or quality of life, no current
systematic review of the literature is available.

The studies examined by Lunn and colleagues
[3] assessed from a minimum of 6 to a maximum of
91 patients undergoing CEA with a variety of char-

acteristics such as: unilateral versus bilateral steno-
sis, right versus left involvement, stroke versus tran-
sient ischaemic attacks (TIA) [4-11]. Criteria of ex-
clusion from the study concerned neurological
deficit due to TIA or to recent stroke, asymptomatic
condition, psychiatric symptoms, other neurological
or cognitive pre-surgical deteriorations and stable
physical disability [8, 11-15]. With respect to the
study, almost all the studies used a repeated measure
design with a first assessment before surgery. 

Concerning the use of control groups, 17 studies
have used control groups drawn by the general pop-
ulation or among patients undergoing other opera-
tions or characterized by various vascular troubles
[16]. Matarazzo and colleagues [17] have been the
only ones to use a control group with psychotic
symptoms, particularly schizophrenic, besides a
healthy group and a group of non operated patients
with cardiovascular diseases. Different dimensions
have been studied as possible incidental factors on
the result of the CEA relative to the variation in the
cognitive functioning, such as the symptoms pre-
ceding the operation, while age and level of educa-
tion were the demographic factors considered
among most of the studies. Only one study assessed
the intelligent quotient [18], while another study
considered also medical factors such as clamp-time,
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number of strokes and time from the last TIA [13].
Concerning the psychological dimensions evaluat-
ed, the number of neuropsychological tests used
ranged from 5 up to 34.

Five studies assessed a limited number of cogni-
tive domains [6, 13, 19-21], while others used a neu-
ropsychological battery, nevertheless the number of
tests used did not seem to influence the reported
outcome. 

About the results, language and memory were the
functions that appeared mostly to improve, some im-
provements were found also in attention and concen-
tration. [13, 22, 23]. An improvement was found rel-
ative to a longer follow-up (median 16 weeks) [6, 13]
probably due to the acquired ability of patients to
overcome the post-operating troubles in the long pe-
riod. In some studies the degree of stenosis did not
seem to influence the improvement, [24] while in oth-
ers the patients with stroke improved more than those
affected by TIA [10, 25, 26]. Cognitive improvement
are generally connected with improvement of cere-
bral blood flow or with the decreased risk of em-
bolisms. However, from Lunn and colleagues’ review
[3] emerges that a simple conclusion cannot be
reached as regards the impact of CEA on cognitive
functioning. Some of the most recent studies did not
report improvements [9, 14, 27], even if such result,
according to Lunn and colleagues [3], could derive
from methodological limits. The examined studies
differ for patients’ typology, severity and site of the
stenosis contralateral and ipsilateral, use and typolo-
gy of the control group, number and kind of of eval-
uation test, type of data analysis, range of the scores
obtained in the cognitive performances and times of
evaluation. Many studies appear limited by not hav-
ing detailed important demographic data or remark-
able medical characteristics. None of the studies con-
siders the measurement of the cerebrovascular re-
serve (CO2), nor it reports changes of microembolic
weight, from the result of the transcranial Doppler
performed before, during, and after the intervention.
Therefore, Lunn and colleagues [3] suggest giving
more attention to methodological factors.

Most of the above studies focused on the effect of
CEA on cognitive functioning, while few studies have
examined how CEA affects patients’ view of their
quality of life. For example, a study[28] found that
50% of the working patients after CEA were forced to
an early retirement, manifesting marked reduction in
quality of life. This study underlines the importance of
preserving the quality of life of patients undergoing
CEA, because of its relevant consequences at both in-
dividual and society level. Important psychological di-
mensions related to the perceived quality of life are
mood disorders. A review of the literature [29] found
some evidence that the co-occurrence of major de-
pression and generalized anxiety disorder is associat-
ed with brain lesions following stroke. A recent study
focusing on the link between brain ischemia in cere-
bral areas and the pathogenesis of mood disorders
[30], hypothesized that several post-stroke depressive
disorders are likely to be the result of specific changes
in brain pathology and neurophysiology. From this
perspective, it seems to be relevant a study on the ef-
fect of CEA on the quality of life and mood of pa-
tients, besides its effect on cognitive functioning.

The present paper is aimed at reviewing a) the
empirical studies published since March 1998 on the
impact of CEA on cognitive functioning to update
the review of Lunn and colleagues [3]; b) the stud-
ies published since 1970 on the impact of CEA on
quality of life and mood, especially depression, to
clarify the implication for psychological functioning
in patients undergoing CEA.

Methods 

To identify the published studies which exam-
ined the impact of CEA on psychological function-
ing, a computer literature search has been conducted
on the database searches PsychInfo, Medline and
Enbase. The key words used for the search, togeth-
er with Carotid endarterectomy, has been the fol-
lowings: psychology, psychological well-being, psy-
chological disorders, cognition, cognitive diseases,
behaviour, quality of life, depression, anxiety.

In the present review two groups of studies have
been considered separately: the first one includes stud-
ies centred on the impact of CEA on cognitive func-
tioning published since March 1998, therefore subse-
quently to the review of Lunn and colleagues [3]; the
second one includes the studies published since 1970
on the impact of CEA on other psychological dimen-
sions than cognitive functioning. The latter includes
also some studies that Lunn and colleagues [3] in their
review discussed only for the cognitive aspects.

Every study that has been considered has been
classified based on the year of publication, the num-
ber of patients undergoing CEA, the control groups
included, the time between pre-test and post-test or
follow-up, the typology of psychological tests, used
and the results of CEA relative to the psychological
aspects assessed.

Results

The search revealed 21 studies, published since
March 1998, focused exclusively on the impact of
CEA on cognitive functioning and 18 studies, pub-
lished since 1970, that appraised also other psycho-
logical dimensions, particularly quality of life, de-
pression and anxiety.

The characteristics of studies of the first group
are presented in Table 1, while those of studies of
the second group are presented in Table 2. Most of
the 39 examined studies conducted a first assess-
ment before surgery, and repeated the measure from
a minimum of 6 hours to a maximum of 8-11 years
after surgery. Among them, 16 studies conducted 3
or more follow-ups, while 23 studies used only a
pre- and post-operative assessment. In the following
paragraphs will be discussed the principal character-
istics of the examined studies 

Impact of CEA upon the cognitive functioning 

Design 
Among the 21 studies that assessed the impact

of CEA on cognitive functioning, only 4 monitored
the course of change for at least one year. Among
them, the study of Pettigrew and colleagues [31] ad-
ministered the same tests at 1, 3 and 6 months fol-
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Table 1. - Characteristics of 21 published studies 1998-2006 on impact of CEA on cognitive functioning

First author Year of CEA patients Control groups Post-test Mesuraments Outcomepublication

Heyer 1998 120 Absent 5 months NPB No change

Pettigrew 2000 1.659 Absent 5 years 1 cognitive test Improvement

Coumans 2000 1 Absent 4 days 1 cognitive test No change

Connolly 2001 53 41 spinal op. 2 days NPB Decline

Sinforiani 2001 65 32 neurological disease 9 weeks NPB Improvement

Terevnikov 2002 42 31 not operated 2 years NPB Improvement

Heyer 2002 80 25 spinal op. 1 month NPB Decline

Kishikawa 2003 23 17 healthy 6 weeks NPB No change

Aharon-Peretz 2003 22 24 healthy, 14 no stenosis 6 weeks NPB No change

Pearson 2003 21 Absent 13 weeks NPB No change

Fearn 2003 159 29 urological op. 2 months NPB Improvement

Di Legge 2003 28 Absent 10 weeks NPB No change

Sahlein 2003 43 Absent 2 days NPB Decline

Kostopanagioutou 2005 70 Absent 6 hours 1 cognitive test No change

Bossema 2005 56 46 healthy, 1 year NPB No change
23 femoral artery op.

Bossema 2005 58 Absent 3 months NPB Decline

Ogasawara 2005 92 Absent 6 months NPB No change

Ogasawara 2005 55 92 without edaravone 1 month NPB Improvement

Heyer 2005 65 46 lumbar op. 1 month NPB Decline

Mocco 2006 65 56 lumbar op. 1 month NPB Decline

Bo 2006 103 Absent 3 years NPB Decline

CEA = carotid endarterectomy; op. = operation; NPB = neuro-psychological battery

Table 2. - Characteristics of 18 studies published 1976-2006 on impact of CEA on Quality of Life and mood 

First author Year of CEA patients Control groups Post-test Mesuraments Outcomepublication

Haynes 1976 17 9 other operations 2 months NPB, Anxiety Improvement

Kelly 1980 35 17 other operations 2 months NPB, Anxiety, Depression Improvement

Parker 1983 20 16 not CEA, 17 other op. 6 months NPB, QoL No change

Trudel 1984 50 Absent 105 months QoL No change

De Leo 1987 25 Absent 6 months NPB, Anxiety, Improvement
Depression, QoL

Sirkka 1992 4 18 not operated 8-11 years NPB, QoL No change

Iddon 1996 30 30 healthy 3 days NPB, Depression No change

Vriens 1998 70 Absent 3 months QoL Improvement

Crawley 2000 26 20 PTA 5 months NPB, Anxiety, Depression No change

Dardik 2001 50 Absent 6 months QoL Improvement

Middleton 2002 162 Absent 1 year QoL Improvement

Oddone 2002 708 Absent 6 months QoL, Illness perception No change

Brand 2004 36 Absent 3 months NPB, Anxiety, Depression No change

Borroni 2004 84 Absent 3 months NPB, Depression Improvement

Lloyd 2004 100 Absent 6 months NPB, Anxiety, No change
Depression, QoL

McCarty 2004 176 Absent 1 month NPB, Anxiety Improvement

Pearson 2005 39 Absent 1 month Anxiety, QoL No change

Bossema 2005 51 Absent 1 year NPB, QoL Improvement

CEA = carotid endarterectomy; PTA = percutaneous transluminal angioplasty; NPB = neuro-psychological battery; QoL = quality of life
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low-up after surgery for 5 years, but it failed to as-
sess the cognitive performance before surgery.
Terevnikov and colleagues [32] administered the
tests 7-10 days after surgery, at 1 month follow-up
and, than every 6 months for 2 years; Bossema and
colleagues [33] performed two post-operative as-
sessments at 3 months and one year, and the most re-
cent study of Bo and colleagues [34] used a 3 years
post-operative follow-up. In most studies (13/21,
62%) the follow-up period ranged between few days
to 6 months [35-47], while 4 studies measured the
cognitive performance immediately after CEA (be-
tween 6 hours and 4 days) [48-51]. It is interesting
to notice, as Table 1 points out, that a decline has
been found especially in studies that measured the
cognitive performance, few days after surgery or
within one month from it [37, 46, 47, 49, 50], while
in studies with a longer follow-up improvement
seems to prevail [31, 32, 40, 46], made exception for
a recent study [34] that reveals a decline in patient
with left symptomatic stenosis. This tendency con-
firms the result of the previous review [3].

Patient characteristics
The number of subjects undergoing CEA is be-

tween 1 and 1659 patients. Clinical details included
symptomatic or asymptomatic condition, unilateral or
bilateral stenosis, and degree of lesion, side of in-
volvement, proportion of strokes or TIA. Demo-
graphic variables included age, gender and years of
education. Surgery details included type of used
anaesthesia which has been specified in 8 studies [35,
37, 40, 44-46, 49, 50], of which 7 reported the use of
general anaesthesia and one local anaesthesia [40],
while only 5 [33, 38, 46, 49-51] specified the anaes-
thetic used. Moreover, 3 studies [40, 46, 47] reported
to have used selectively a shunt and one [38] report-
ed to use it routinely. 4 studies [33, 36, 39, 50] con-
sidered the possibility of using the right hand or the
left; only 3 studies [33, 50, 51] specified the duration
of the operation; 4 studies [35, 46, 50, 51] specified
the clamping-time; 5 studies [34, 35, 39, 44, 50, 51]
considered specific clinical characteristics of patients,
such as smoking, diabetes, hyperlipidemia, hyperten-
sion and hypercholesterolemy; 2 studies [42, 49]
pointed out the level of S100B; 1 study [46] consid-
ered the presence of the APOE-epsilon 4 allele; final-
ly 1 study [47] considered the level of the leucocytes. 

Exclusion criteria. Most of the authors estab-
lished specific criteria of exclusion that allowed the
generalization of the results. The more recurrent cri-
teria concerned the missed consent to participate in
the study, complications (stroke etc.) peri- and post-
operative, neurological symptoms, bio-medical risk
factors, degree of stenosis <70%, and relevant med-
ical problems. 

Characteristics of control groups. Among the 21
studies, 11 used a control group [32, 33, 36-39, 41,
45-48]. The control groups included healthy sub-
jects [33, 38, 39], as well as patients undergoing oth-
er operations [33, 36, 39, 41, 46, 47, 49]. One study
[44] used as a control group 92 patients to which
edaravone was not administered during surgery, an-
other [32] used 32 patients not submitted to CEA for
refusal or for side effects, and one study used pa-
tients with neurological illness [36].

Measures. To evaluate the cognitive perfor-
mance numerous and diversified neuropsychologi-
cal tests have been used. Only 3 studies [31, 48, 51]
used a single test of cognitive ability, while the ma-
jority used a battery including several neuropsycho-
logical tests. The Mini-Mental State Examination
[52] has been used in 6 studies with the intent to ap-
praise short-term and long-term memory, praxis
ability, spatial and temporal orientation, computa-
tional ability, attention and language [31, 34, 38, 39,
42, 48]. The Rey Complex Figures [53] has been
used in 8 studies [37, 39, 42, 44, 46, 47, 49, 50] to
measure perceptive organization, visuo-spatial and
other functions of the right hemisphere. The Trail
Making Test parts Á. and B [54] developed to assess
understanding and attention processes has been used
in 8 studies [33, 39, 40, 43, 46-48, 55]. The Con-
trolled Oral Word Association Test [56], to appraise
oral fluidity and functions of the left hemisphere,
has been used in 7 studies [37, 40, 46, 47, 49, 50].
Finally the Grooved Pegboard [57] has been used in
3 studies [39, 48, 55] to assess the manual ability. 

Cognitive change. Results of studies on the cog-
nitive change after CEA were controversial. Among
the 21 studies some did not found any cognitive
change [31, 37, 39, 42, 51, 55], others revealed the
presence of some not statistically significant
changes, [33, 35, 48]. Other studies found a different
course of the cognitive change relative to the differ-
ent length of time between pre- and post-test [32, 35,
36, 38, 43-44, 48]. For example, Heyer and col-
leagues [33] administered to 120 patients with
carotid stenosis a battery of neuropsychological tests
before discharge from the hospital and at one and 5
months follow-up. At the first assessment, 80% of
the patients showed impairments in one or more
tests, with a greater decline in memory, but at the
second follow-up the proportion of improvements
appeared increased, especially in the motor tests.
Some studies found improvements only in specific
areas, and a stable course or decline in others [32, 33,
36, 41, 49]. Other studies found different courses rel-
ative to specific characteristics of patients [38, 42,
49]. For example, Kishikawa and colleagues [38]
found worse results in patients with cerebrovascular
lesions, while patients with serious stenosis showed
improvements. Connolly and colleagues [49] found a
decline after CEA in patients with cognitive deficit,
especially in perception and visuo-spatial and motor
organization, while patients without deficit appeared
improved in linguistics abilities, perceptive, visual
and motor organization. Some studies pointed out
differences in some measured abilities before the op-
eration relative to the characteristics of patients [39,
40, 48]. For example, Pearson and colleagues [40]
found lower competencies in the oral ability, visual,
linguistic understanding and mental flexibility in pa-
tients with stroke, in comparison to the others. 

Specific cognitive abilities appeared in some
studies subject to post-operative deterioration [34,
37, 43, 44, 47]; the most recurrent decline being
found in motor and praxis-constructive abilities [37,
49]. Bo and colleagues [34] underlined, at 3 years
from CEA, decline in 29 patients with symptomatic
left stenosis among 103 total patients, of which 50
with symptomatic and lanthanic left stenosis. Moc-
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co and colleagues [47] reported cognitive deteriora-
tion in 26% of the patients one day after CEA. Hey-
er and colleagues [37] reported a general decline in
cognitive functioning, especially in women, and an
increase of pain In a following study, Heyer and col-
leagues [46] found cognitive deterioration after
CEA in 42% of patients carriers of the APOE-ep-
silon 4 allele, compared to the not carriers, of which
only 5% showed analogous deteriorations. The au-
thors suggested that diabetes and obesity, in associ-
ation with the presence of such allele predisposed to
the cognitive deterioration following CEA. Oga-
sawara and colleagues [45] suggested that a treat-
ment with edaravone can prevent the development
of cognitive post-operative deterioration. In their
study at one month follow-up only one, among the
55 patients treated with edavarone before the clamp-
ing showed a cognitive decline, while in the control
group a decline involved 12% of patients. 

Concerning cognitive improvements, some stud-
ies (5/21, 24%) reported positive change after CEA
on memory and attention [31, 32, 36, 41, 45, 58].
Among these, Fearn and colleagues [41] reported
that patients with worse circulation improved more
than the others, especially in attention. Other studies
underlined improvements in language and in visual
memory [32]. Coumans and McGrail [48] examined
the case of a patient with interesting results. A
woman with bilateral stenosis of the carotid, with se-
rious depression and delirium, after CEA showed a
disappearance of any suicidal ideation, a dramatic re-
duction in depressive and psychotic symptoms, and
two months later she returned to her normal daily ac-
tivities. After the following operation of the con-
tralateral carotid, the patient did not report any psy-
chological symptom and such result was maintained
at one year follow-up. The authors of this study were
the first ones to have noticed psychotic symptoms in
presence of carotid stenosis and they attributed their
cause to the potential damage of the limbic activity,
following the reduction blood to the brain. 

Impact of CEA on quality of life and mood

Among the studies on impact of CEA on psycho-
logical dimensions other than cognitive functioning,
published between 1970 to 2006, 12 considered cog-
nitive ability together with other psychological vari-
ables, such as anxiety, depression, satisfaction, and
quality of life [8, 55, 58-67]; 4 studies focused only
on quality of life [30, 68-70]; one on quality of life
and anxiety [71] and one on quality of life and per-
ception of illness [72]. Altogether quality of life was
evaluated in 11 studies on 18 (61%) [30, 60-62, 65,
67-72], anxiety in 7 (39%) studies [8, 55, 59, 64-66,
71] and depression in 7 (39%) [8, 55, 58, 61, 63-65]. 

Design. Part of the studies on the impact of CEA
on psychological dimensions (5/18, 28%) assessed
these dimensions in a length of time between pre- and
post-operation from a few days – to two months [8,
59, 63, 66, 71]; 9 studies used a 3-6 months follow-up
[55, 57, 60, 61, 64, 65, 68, 69, 72], and 4 studies used
a one year and more follow-up [30, 62, 67, 70]. For
example, Sirkka and colleagues [62] used a post-op-
erative assessment of both cognition and quality of
life between 8 and 11 years after surgery 

Patient characteristics. The number of subjects
undergoing CEA ranged between 4 and 708 pa-
tients. Most of the studies collected information on
symptomatic or asymptomatic condition, on degree
and side of the stenosis, on strokes, TIA and cerebral
lesions. Demographic variables included age, gen-
der and level of education. Other variables investi-
gated were the type of used anaesthesia [59, 65]; the
selectively use of shunt [61, 64, 67, 68]; the use of
the right or the left hand [64]; the duration of inter-
vention [59]; the clamping-time [59, 64]; specific
clinical characteristics of patients, [64, 68, 69, 72],
intelligence quotient [59], and patients’ race [72]. 

Exclusion criteria. Interesting criteria of exclu-
sion, but less frequent in the 1998-2006 studies,
were claustrophobia and other psychic disorders, vi-
sual or language deficit physical deficit, contralater-
al stenosis, cerebrovascular diseases, serious cardio-
vascular illness, female gender, left-hand, less than
5 years of school education, communication diffi-
culty with the health personnel, excessive residence
distance from the hospital, and trauma following the
death of a dear person.

Characteristics of the control groups. Among
the studies examined only 6 used a control group [8,
55, 59, 60, 62, 63]; of them 3 studies included pa-
tients undergoing other treatments (PTA or other
vascular operations) [8, 55, 60] and only a study
used a control group of healthy subjects [63].

Measures. To assess depression, anxiety and
quality of life, numerous and different tests have
been used. Anxiety was assessed with the State-Trait
Anxiety Inventory [73] in 5 studies [8, 55, 59, 66, 71],
While the other studies used the Hospital Anxiety
Depression Staircases [74] and the Well Being Ques-
tionnaire [75]. Depression was assessed with the
Zung self rating Depression Scale [61, 76], the Beck
Depression Inventory [77] [55, 63], the Geriatric De-
pression Staircases [78] and the Mini Mult Test [79].
Quality of life was measured with the SF-36 [69] in
5 studies [65, 67, 69-71] or with its reduced form, the
SF-12 [72, 81]. Other studies used the Sickness Im-
pact Profile [60, 68, 81], the Jachuck’s Quality of
Life Impairment Staircases [83] and the Carey and
Posavac Level of Rehabilitation Scale [84]. 

Quality of life and mood change. Studies on
quality of life, depression and anxiety reported a gen-
eral tendency to stability or to improvement follow-
ing CEA, but studies not reporting positive statisti-
cally significant change in these dimensions were 9
on 18 (50%) [30, 55, 60, 62-65, 71, 72]. Among
these, Trudel and colleagues [30] recommended the
activation of programs of post-operative rehabilita-
tion to preserve or to increase patient quality of life.
A relevant improvement, together with some signs of
stability was reported in 9 studies [8, 58, 59, 61, 65-
70] in anxiety, depression, and quality of life. How-
ever, we cannot conclude that these improvements
were necessarily following CEA. For example, one
study [8] comparing patients candidate to CEA to a
control group using a peri- and post- operative as-
sessment anxiety and depression reported a tendency
to improve in both the groups. Vriens and colleagues
[68] reported some improvements in quality of life,
but a no impact of CEA on study outcome was the
prevailing trend. Haynes and colleagues [59] sus-
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tained that following CEA numerous patients reduce
anxiety and sense of confusion as a consequence of
improvement obtained in understanding, perception
and motor skills. One Italian study [61] reported an
improvement in quality of life and in global health
status perceived by patients, while depressive symp-
toms remained unchanged. Dardik and colleagues
[69] found a significant improvement in quality of
the life in patients lanthanic undergoing CEA and as-
sociated it to the patients’ trust of the received oper-
ation. Another study [66] found that CEA performed
with local anaesthesia was not associated with any
increased anxiety, was tolerated by most patients and
was associated with a positive perception of recov-
ery. Bossema and colleagues [67] reported a post-op-
erative improvement in the sense of vitality and in
perception of physical and mental health. Another
study [58] mentioned a reduction of the post-opera-
tive depression, beyond the reported improvement in
cognitive functioning in patients with mild vascular
cognitive impairment, without deepening the discus-
sion on this specific issue. A recent study [70] has
evaluated the long-term incidence of mortality after
CEA, considering the course of quality of life. It
emerged that 1 year after the surgery, 57% of patients
reported not having perceived any change in their
quality of life. Therefore the study suggested the im-
plementation of rehabilitation programs targeted at
improving the quality of life of patients before dis-
charge from the hospital. It is relevant to underline
that none of the 18 studies examined in this review
reported significant decline in the psychological di-
mensions considered

Conclusion

Among the 21 studies, conducted between 1998
and 2006, focused on the impact of CEA on cogni-
tive functioning, 7 reported a post-operative cogni-
tive decline, 9 did not report any significant change,
while 5 showed a relevant improvement. 

The most recent studies, following the review of
Lunn and colleagues [3], underlined a persistent con-
trast in the results. For example, a post-operative im-
provement in the cognitive function has been report-
ed by Terevnikov, Burkin, Dudanov and Subbotina
[32] only when the operation was performed in the
first stadium of cerebral ischemia. An Italian study
[36] reported a post-operative improvement only in
memory and attention, that was maintained at three
months, and a longitudinal study [41] reported a two
months follow-up improvement in attention. On the
opposite, another recent study reported a decline in
the cognitive functions in 28% of patients the day af-
ter CEA, that persisted unchanged after 30 days [24].
Thus, findings appear still conflicting and do not al-
low reaching a clear conclusion regarding the impact
of CEA on cognitive functioning. The main reason of
this contrast is probably due to the great difference of
the studies in many methodological factors such as
type of patients and control groups, clinical and de-
mographic characteristics of patients, timing of as-
sessment and range of different tests used. Further re-
search is needed with more attention to such method-
ological factors. Concerning the impact of CEA on
psychological dimensions other than cognitive func-

tioning, half of the studies published between 1970
and 2006 reported an improvement, especially in
quality of life, the remaining showed results of sub-
stantial stability, without any decline in these dimen-
sions after CEA. Most of the improvements con-
cerned the quality of life and anxiety, while depres-
sion seemed to remain substantially unchanged.

The positive trend of these studies points out
that CEA can offer to the patients an improvement
that is not circumscribed to the cognitive area, but
may concern the sense of perceived general well-be-
ing of the individual. The area of quality of life and
perceived well-being has assumed an important role
promoted by the WHO, nevertheless it has been
scarcely investigated in some medical settings. The
positive results reported by some of the studies per-
formed in this area suggest putting more attention,
in future research, to the emotional aspects of pa-
tients undergoing CEA, as well as to their represen-
tation of illness and of the impact of surgery on
health and daily life. 

Riassunto

L’endarterectomia carotidea (CEA) è un inter-
vento chirurgico per la prevenzione di ischemie, em-
bolie e ictus in pazienti con grave stenosi dell’arte-
ria carotidea. Una rassegna sistematica della lette-
ratura del 1999 evidenzia risultati contrastanti ri-
guardo all’influenza della CEA sul miglioramento
della performance cognitiva in fase post-operatoria.
Sporadici studi affrontano, inoltre, la questione dei
possibili effetti positivi della CEA sulla qualità di vi-
ta e sulla depressione dei pazienti operati, riportan-
do risultati contrastanti anche in questo ambito. La
presente rassegna prende in considerazione gli studi
empirici dedicati agli effetti della CEA sulle dimen-
sioni psicologiche condotti negli ultimi 20 anni per
cercare di chiarire il beneficio, in termini di benes-
sere psicologico, che la CEA può offrire ai pazienti,
oltre alla riduzione del rischio ischemico. I risultati
dei 39 studi considerati indicano che, mentre ridotto
è il numero di studi che rilevano peggioramenti co-
gnitivi, numerosi sono quelli che segnalano stabilità
con tendenza al miglioramento sia in ambito cogni-
tivo, sia in altre dimensioni psicologiche. Studi più
sistematici consentirebbero di chiarire quando avva-
lersi della CEA, con quale tipologia di pazienti e
quali effetti fisici e psicologici attendersi. 

Parole chiave: endarterectomia carotidea, abi-
lità cognitive, qualità di vita, ansia, depressione.
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ABBREVIATIONS
CEA = Carotid Endarterectomy
TIA = Transient Ischemic Attack 


