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RESUMO

Introducado: Atualmente estdo disponiveis diversas guidelines sobre o tratamento da doenca carotidea de modo a ajudar
osmédicos nasuadecisdo terapéuticaegarantiromelhortratamentoacadapaciente. Estasafirmamque aendarterectomia
carotidea tem algum beneficio nos doentes sintomdticos com estenose carotidea de 50 a 69% e é altamente benéfica em
doentessintomdticos com estenose carotideade 70a99%, sendo que ataxade mortalidade ou AVCdeverdserinferiora6%.
Paraum beneficiomaximo, aendarterectomiadeverdserrealizadanas primeiras duas semanasapdsoevento cerebrovascular.
Em doentes assintomaticos, a endarterectomia carotidea devera ser oferecida a pacientes com esperanca de vida superior
a5anos, estenose carotidea > 70% e as complicacdes perioperatérias deverdo serinferiores a 3%.

0 objectivo deste estudo é analisar a nossa prdtica clinica, rever os doentes tratados, tempos de referéncia e comparar
osresultadosdanossainstituicdo com os publicados nas guidelinesinternacionais.

Material e Métodos: Estudoretrospectivo dos pacientes submetidos a endarterectomia carotidea no Centro Hospitalar
Universitdriodo Portoentre 2010 e 2015.

Resultados: Durante o periodo de 2010 a 2015, 404 pacientes foram submetidos a endarterectomia carotidea,
76% homens e uma média de idades de 69 anos para ambos os sexos. O grau de estenose carotidea foi normalmente
determinado por ecodoppler, havendo necessidade de estudo complementar com angioTC em 20% e angiografiaem
2,2% dos casos. Amaioria dos doentes (54,2%) eram sintomaticos (AVC ou AIT < 6 meses). Os pacientes cujo diagndstico
de evento cerebrovascular foirealizado nanossainstituicdo foram operados apés 10 dias (mediana). Todas as endarterec-
tomiasforamrealizadas sobanestesiagerale o encerramento arterial foifeito, sistematicamente, comrecurso a patchde
Dacron. Foiusado shuntem 4,6% dos casos (n=18). 0 periodo médio de cirurgia foide 101 minutos e o tempo de clampagem
de 40 minutos. A hipocoagulagdo foi revertida intraoperatoriamente com protamina em 48,3% dos casos. A morbimor-
talidade observada foi de 9 AVC major (com sequelas), 8 eventos cerebrovasculares minimos/ transitérios e 4 mortes.
Nos doentes sintomdticos (n1=219), a taxa de AVC majorfoide 3,6%. Nos doentes assintomdticos (n=185), um AVC majore
um minorforamregistados (1,1%). Outras complicacdes: hematoma 5,9% (n=24); infecdo 0,2% (n=1); disfuncdo de nervo
periférico 8,7% (n=35); falso aneurisma 0,5% (n=2).

Conclusao: Os nossos resultados enquadram-se dentro dos valores de referéncia. Este estudo permite-nos conhecer a nossa
realidade e a nossa capacidade de resposta, assim como compreender formas de melhorar o nosso modo de actuacdo.
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ABSTRACT

Introduction: Anumberof guidelines for the management of carotid disease are available to help clinicians in therapeutic
decision and provide useful guidance for the best care of the patients. They stated that carotid endarterectomy (CEA)
has some benefit in symptomatic patients with carotid stenosis of 50-69% and is highly beneficial in stenosis of 70-99%,
with mortality/ stroke rate less than 6%. The maximum benefit is observed when surgery is performed within two weeks
after the cerebrovascular event. CEA in asymptomatic patients should be offered to patients with life expectancy higher
than 5 years, stenosis of >70%, and perioperative complications should be less than 3%.

Theaim of this study is to analyse our clinical practice, review treated patients and referral times and compare the outcomes
of ourinstitutional practice with published guidelines.

Materials and Methods: Retrospective study of patients undergoing carotid endarterectomy at Centro Hospitalar
Universitdrio do Porto between 2010 and 2015.

Results: Between 2010 and 2015, 404 patients underwent CEA, 76% men, and mean age 69 years for both sexes.
The degree of stenosis was usually evaluated by ultrasound. The use of complementary study with angio-CT was required
in20% and angiography in 2.2% of the cases. The majority of patients (54.2%) were symptomatic (stroke/ TIA <6 months).
Inpatients with a cerebrovascularevent diagnosed at ourinstitution, the time to surgery was 10 days (median). All CEA were
performed under general anaesthesia and for arterial closure, a Dacronpatch was systematically used. Shunt was used in
4.6% of cases (n=18). The mean surgery time was 101 minutes and the mean clamping time was 40 minutes. Reversal of
antioagulation with protamine was performedin 48.3% patients. Morbimortality: 9 post-operative sequelae events (major
stroke), 8minimal/ transient deficit (minor stroke) and 4 deaths. In symptomatic patients (n = 219), the rate of postoperative
major stroke was 3.6%. In asymptomatic patients (n =185), amajorand a minor stroke was observed (1.1%). Other complica-
tions: haematoma 5.9% (n=24); infection 0.2% (n=1); peripheral nerve dysfunction 8.7% (n=35), false aneurysm 0.5% (n=2).

Conclusions: Our results are within the reference values. This study allowed us to know our reality, our ability to give an
effective answer forour patients, and to serve as a basis forimproving ways of acting.

Keywords
Carotid disease guidelines, Carotid disease symptomatic and asymptomatic; Carotid endarterectomy; Complications

INTRODUCTION

Anumberof guidelines for the management of carotid disease
are available to help clinicians in therapeutic decision and
provide useful guidance for the best care of the patients.

American® and European'® guidelines stated that carotid
endarterectomy (CEA) has some benefit in symptomatic
patients with carotid stenosis of 50-69% and is highly bene-
ficialin stenosis of 70-99%. The mortality/ stroke rate should
be less than 6%. The maximum benefit is observed when
surgery is performed within two weeks after the cerebrovas-
cularevent. CEAinasymptomatic patients should be offered to

patients with life expectancy higher than 5 years, stenosis of
>70%, and perioperative complications should be less than 3%.
The documented incidence of haemorrhagic complications
requiring re-exploration was 3.4%. Peripheral nerve injury
prevalence was 4.2% for the recurrent laryngeal nerve,
3.8% for the hypoglossal nerve, 1.6% for the mandibular
branch of the facial nerve, 0.2% for the glossopharyngeal
nerve, and 0.2% for the spinal accessory nerve. And infec-
tion complicates 0.4-1.8% of procedures.

The aim of this study is to analyse our clinical practice, review
treatedpatients andreferraltimes and compare the outcomes
of ourinstitutional practice with published guidelines.
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METHODS

A retrospective cohort study was conducted on a consecu-
tive series of patients undergoing carotid endarterectomy
between January 2010 and December 2015, at Centro
Hospitalar Universitdrio do Porto - Hospital de Santo Antdnio.
Study eligibility criteria included patients submitted to carotid
endarterectomy, with adocumented carotid stenosis by ultra-
sound, angio-CT or angiography.

Data Collection and Description: Alldata was obtained from
electronic patient records. The following data were recorded:
demographic data (age and sex),; co-morbidities (smoking
status, diabetes mellitus, hypertension, dyslipidaemia and
chronic kidney disease); risk factors for surgical endarterec-
tomy — "high-risk"” patients (contralateral carotid occlusion,
New York Heart Association (NYHA) Grade Ill/IV Congestive
Heart Failure (CHF), severe left ventricular dysfunction, acute
myocardial infarction <6 months, unstable angina Class lll/IV
of the Canadian Cardiovascular Society (CCV) and severe
lung disease); chronic medication; symptomatology in the
presentation; hospital of referral; complementary diagnostic
tests; length of surgery, length of clamp; type of anaesthesia,
use of shunt, reversal of anticoagulation; time from the event
to surgery; length of hospital stay; medication on discharge
date and morbidity and mortality within 30 days after surgery.

Definitions: Patients with a history of focal neurological deficits
with definitive or transient ischemic aetiology within a period
of 6 months prior to the surgical procedure were considered
symptomatic. According to the definition of WHO, World Health
Organization, we distinguished patients with stroke when the
neurological condition lasted more than 24 hours, transientisch-
emic attack (TIA) when the duration of the deficits was less than
24 hours®. Patients who presented without a history of cerebral
ischemia or with episodes greater than 6 months were consid-
ered asymptomatic. Those whose carotid stenosis was detected
during the investigation of a dizziness, syncope or tinnitus,
were considered as atypical symptomatology.

The postoperative complications included haematoma defined
as cervical haematoma collection requiring surgical drainage;
infection defined as development of local or systemic inflamma-
tory signs, with a starting point in the surgical wound, requiring
antibiotic therapy or surgical revision; cranial nerve injury defined
as transient or definitive dysfunction of peripheral nerves in
the postoperative period, usually characterized by tongue devi-
ation, hoarseness or dysphagia; acute myocardial infarction
defined as ischemic cardiac event with alterations of new elec-
trocardiogram or with sustained elevation of cardiac enzymes;
stroke defined as new neurological deficit in the postoperative
period, with permanent sequelae; minor stroke defined as
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postoperative minimal neurological symptoms or deficits with
complete recovery during the follow up.

Surgical procedure: All endarterectomies were performed
by anteromedial approach and the conventional endarterec-
tomy procedure was used. Patients received systemic hepa-
rinisation with unfractionated heparin and, in some cases,
reversal with protamine. We used patch closure for all patients
undergoing CEA. All procedures were performed under
general anaesthesia, and cerebral perfusion monitoring
was performed through retrograde arterial measurement
by the internal carotid artery and regional cerebral oximetry
(INVOS). In patients with a stump pressure < 40mmHg or a
significant drop (>20%) in INVOS, a Javid's shunt was used.
When necessary, fibrin sealants were used for haemostasis
of the patch suture. All patients were left with a suction drain
for the prevention of haematoma formation. Patients were
kept under surveillance during 24 hours with invasive arte-
rial pressures, in the Intermediate Care Unit or, exceptionally,
in the recovery room of theatre. After this period, and in the
absence of complications, the patients were transferred
to the Vascular Surgery Unit.

Statistical analysis: Statistical analysis was performed
using IBM SPSS®statistical software (version 22). The binary
logistic regression model was used with estimates of odds
ratio (OR) and 95% confidence interval (95% Cl). Two-sided
tests statistical significance was assumed for p<0.05.

RESULTS

Over 6 years, 404 patients underwent CEA at Centro Hospi-
talar Universitdrio do Porto - Hospital de Santo Anténio.
The number of patients operated by year is shown in Figure 1.
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Figure 1 - Distribution of operated patients by year

The patients submitted to CEA were mostly male (76.2%) and
the mean age was approximately 69 yearsineach sex, (men,
min: 47, max: 90, women, min: 48, max 89). The population
characterization and comorbidities are summarizedin Table 1.
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Tablel Demographic data, comorbidities, high-risk
patients and chronic medication of the population
submitted to carotid endarterectomy

Population (n=404)
Male sex (%) 76.2
Age (years)
Mean 68.4
Standard deviation 9.1
Smoking (%) 52.2
Diabetes (%) 37.6
Hypertension (%) 85.9
Dyslipidemia (%) 69.8
Chronic kidney disease (%) 7.9
Dialysis (%) 1.2
“High-risk” patients (%) 111
Contralateral carotid occlusion 6.7
CHF IlI/IV NYHA 1.0
Severe left ventricular dysfunction 0.7
Myocardial infarction < 6 months 0.2
Instable angina lll/IV CCS 0.7
Severe lung disease 17
Chronic medication
Antiagreggation (%) 69.3
Oral anticoagulation (%) 9.4
Statin (%) 69.6

CHF; congestive heart failure; NYHA, New York Heart Association;
CSS, Canadian Cardiovascular Society

Most patients (54.2%) were symptomatic (stroke / TIA

<6 months), with 28.2% having stroke and 26% with TIA.

The remaining patients (45.8%) were asymptomatic. Within
these, we distinguished those whose carotid stenosis was
a finding in the investigation of dizziness, imbalances
ordizziness, as represented in Figure 2.

G. Teixeiraetal.

Symptomatic

Assymptomatic

Figure 2 - Among symptomatic patients (54.2%) we distin-
guished patients with stroke and transient ischemic attack (TIA).
Within the asymptomatic patients, we distinguished a subgroup
(a) whose detection of carotid stenosis was made during the
investigation of dizziness, imbalance or tinnitus, and which were
denominated as atypical symptomatology.

The carotid arteriotomy was closed with a Dacron patch and all
interventions underwent under general anaesthesia. Shunt was
usedin4.6% of the cases (n = 18). The mean time to surgery was
101 minutes and the mean clamp time was 40 minutes.
Unfractionated heparin was given prior to arterial clamping in
100% of cases and reversion of anticoagulation with protamine
was done in 48.3%.

The mean and median length of hospital stay were 8 and 5
days, respectively.

At discharge, 76.7% of the patients were antiaggregated
with acetylsalicylic acid and 29% with clopidogrel; 93.6%
of the patients were prescribed statin and 8.4% restarted
previous oral anticoagulation.

Regarding the site of referral of the 219 symptomatic patients,
we only have the data of 168 (76.7%). Of these, 98 patients
hadadiagnosis of cerebrovascularevent and surgical indication
at Hospital de Santo Anténio. In the others, the diagnosis of
cerebral ischemic event was made in another hospital, and
they were transferred to the Vascular Surgery Unit at Hospital
Santo Antdnio, where they received surgical indication - Table 2.
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Table2 Site of referral of symptomatic patients.

n %
Hospital Santo Anténio 98 447
Macedo de Cavaleiros 18 8.2
Braganca 12 55
Vila Real 12 55
Mirandela 7 3.2
Chaves 7 3.2
Lamego 2 0.9
Other 12 55
Total 168 | 76.7
Unknown 51 23.3

Regarding the time between the cerebrovascularevent and
thesurgery, thereis alarge difference between the patients
who were sent for evaluation by Vascular Surgery at the
time of the acute event, and the patients referred by sched-
uled appointment. We present in Table 3the reference times,
inthe form of minimum, maximum and median. It should be
notedthat patients whose diagnosis of the acute event was
made in the Hospital de Santo Anténio were the only ones
whose time untilsurgery reached the gold period forsurgery
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Figure 3 - Distribution of symptomatic patients diagnosed at
the Hospital de Santo Anténio, according to the number of days
between the cerebrovascular event and carotid endarterectomy.

Table 4 Post-operative complications (<30 days). Two of the

four deaths recorded in the symptomatic patients group are due

to complications also mentioned in the table (Stroke and AMI) — these
patients being repeated in percentage counts. AMI, Acute Myocardial
Infarction.

insymptomatic patients (<14 days) — Figure 3.

Table 3 Number of days between the cerebrovascular
event and carotid endarterectomy, according to the
hospital where the diagnosis of stroke / AIT was made.

Cerebrovascular event -

surgery (days)

Min Max Median
Hospital Santo Antonio | 1 162 10
Macedo de Cavaleiros | 11 191 32
Vila Real 6 87 21
Braganca 10 108 18

Symptomatic Asymptomatic | Total
(n=219) (n=185) (n=404)
Stroke | 8/3,6% 1/0,5% 9/2.3%
Mi
nor 1 2 /3,2% 1/0,5% 8/2,0%
stroke
AMI 1/0,5% - 1/0,2%
Death | 4/1,8% - 4/1,0%

Postoperative morbidity and mortality are shownin Table 4. In the
symptomatic patients, eight strokes, seven minor strokes (mild
or transient neurological deficits), one acute myocardial infarc-
tion and four deaths were registered. In asymptomatic patients,
astroke with permanent sequelae and one transient neurological
deficit was detected (1.1%). The deaths were secondary toone
stroke with haemorrhagic transformation, one acute myocardial
infarction, one cervical haematoma and one death of unidentified
cause, inapatient foundin cardiac arrest, two days aftersurgery,
and whose aetiology was not possible to determine.
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The other postoperative complications were: cervical haema-
toma requiring surgical revision in 5.9% of the patients (n = 24,).
Among patients with cervical haematoma, two requiredtracheos-
tomy due toa compromised airway. The infection rate was 0.2%
—one patient developed a wound abscess without patch involve-
ment, and resolved with abscess drainage, seven days after CEA,
and antibiotherapy — a methicillin-susceptible Staphylococcus
aureus was isolated. Peripheral nerve injury was observed
in 8.7% of the patients (n = 35), the vast majority with only
transitional complaints. Reoperation (<30days) was requiredin
6.4% of patients (n = 26), 24 per haematoma, one due toimme-
diate postoperative neurological deficit and one per infection.
The surgery time was divided into two groups (<117 min vs
> 117min), with the upper quartile time (percentile > 75%)
being 117 minutes”, and alogistic regression was performed
inthe search for the association between longer surgical time
andthe development of complications. None of the parameters
was statistically significant, so it is not possible to state that
the time of surgery > 117min predisposes to the occurrence
of stroke, cranial nerve dysfunction orhaematoma formation.
A statistical analysis was performed in an attempt to find
risk factors for cerebrovascular event in the postoperative
period. The following variables were compared: gender, age
> 70 years, smoking, diabetes, hypertension, dyslipidaemia,
chronickidney disease and "high-risk"in the patients that had
a postoperative cerebrovascular event. However, no statisti-
cally significant relationship was found - Table 5.

Table5 Postoperative cerebrovascularevent relationship
with preoperative characteristics: gender, advanced age
and co-morbidities. In the category "high risk" are grouped
the patients with contralateral carotid occlusion and severe
cardiac and pulmonary disease.

0dds ratio
Ratio IC(95%) p-value
Male 1.48 [0.42,5.27] | 1.000
Age > 70 years 151 [0.54,4.27] 1.000
Smoking 0.63 [0.24,1.69] 1.000
Diabetes 0.68 [0.23,1.96] 1.000
Hypertension 0.74 [0.21,2.67] 1.000
Dyslipidaemia 0.78 [0.28,2.15] 1.000
“High-risk” patients | 1.30 [0.28,5.90] 1.000

G. Teixeiraetal.

Patients younger and older than 70 years were compared in an
attempt to understand whether advanced age would be a risk
factor for carotid endarterectomy in our population. The only
statistically significant differences were in the preoperative char-
acteristics: the older population is less likely to be a smoker, are
more hypertensive, and more likely to be in the "high-risk”group.
Nodifference was foundin the incidence of complications - Table6.

Table6 Relationship between age >70 years and preopera-
tive comorbidities and incidence of complications.

Odds ratio
Age > 70 years Ratio IC(95%) \Valor-p
Smoking 0.22 [0.14,0.35] 0.000
Diabetes 0.76 [0.48,1.19] 0.225
Hypertension 2.34 [1.19,4.61] 0.012
Dyslipidaemia 1.04 [0.65,1.67] 0.871
Z:'s': :si:kid"ey 113 | [0.522.46] | 0.759
“High-risk” patients | 0.33 [0.14,0.78] 0.009
:;Z';:’: erative 151 | [054,427] | 0.440
Haematoma 1.30 [0.53,3.22] 0.556

Finally, we analysed if the incidence of postoperative
cervical haematoma requiring surgical revision was linked
topriororal anticoagulation or with reversal of anticoagula-
tion (unfractionated heparin administeredintraoperatively)
with protamine. Despite the trend of increased numbers
of haematomas in previously anticoagulated patients
and an apparent protective role for protamine, odds ratio
confidence intervals include the value 1 and the difference
inproportions is not statistically significant — Table 8.

Table 8 Relationship of haematoma formation with preop-
erative oral anticoagulation and intraoperative reversal of
anticoagulation with protamine.

0dds ratio
Haematoma Ratio IC(95%) p-value
Priororal
o _ 203  [066628] | 0211
anticoagulation
Protamine
. . 0.72 [0.21,1.66] 0.436
administration
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DISCUSSION

Knowing that the main reason for performing carotid surgery
- the prevention of an acute cerebrovascular event - is also one
of its possible complications, it is necessary that the indications,
limitations and contraindications are well defined, so that the
benefits outweigh therisks. Thus, careful guidelines were created
andsuccessively updatedso that the decision of surgery (conven-
tional or endovascular) is made in the light of scientific evidence,
with safety for the surgeon and for the patient®-2, However the
results presented in these guidelines, based on prospective,
controlled studies, with selection criteria for surgeons in them,
may be different from those of the "real world".
The latest guidelines® published by the European Society of
Vascular Surgery (ESVS) describe, with level of evidence |, surgical
indication for patients with symptoms of the carotid territory
in the last 6 months and carotid stenosis of 50-99% in centres
with mortality rate <less than 6%. For asymptomatic patients,
surgicalindication is indicated in patients with "medium surgical
risk” and stenosis of 60 to 99%, with imaging characteristics
associated with anincreased risk of ipsilateral stroke in centres
with amortality / stroke rate of less than 3% and in patients with
a life expectancy of more than 5 years. The results presented
are within the proposed values. In the asymptomatic patients,
the postoperative stroke rate was 0.5%, and no death was
recorded. In symptomatic patients, the complication rate (major
stroke, acute myocardial infarction and mortality rate) was 5.0%.
Holt et al, proposed that the results will be better in high
volume specialized centres. In a meta-analysis that gathered
25 studies and more than 900,000 carotid endarterectomies,
it documented significantly lower mortality and stroke rates
in high-volume hospitals and defined 79 surgeries per year
as the threshold value to achieve these results. However, in
our study, we found that in the period 2010-2012 when the
volume of surgeries in our hospital was lower, 6 cerebrovascular
events were recorded (6/165, 3.6%), while in the period 2013
(11/241, 4.5%), which may lead to the presumption of other
risk factors for complication beyond the volume of surgeries.
In an attempt to understand that other preoperative and
intraoperative factors would be associated with incidence
of complications, a comparative analysis was made. Patients
with anatomic or clinical risk factors with a higher probability of
complications following conventional surgery (death, stroke, Mi
orperipheral nerve injury) were classified as "high risk" patients,
and in these cases, the surgical indication should be rethought,
and carotid stenting considered besides endarterectomy.
Based on the SAPPHIRE study®, we considered "high-risk"
patients: contralateral carotid occlusion, NYHA grade Il /1V heart
failure, severe left ventricular dysfunction, unstable angina Il /
IV CCS, and severe pulmonary disease. No significant value was
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found to relate this "high-risk” population to a greater number
of postoperative complications, but this can be attributedto the
smallsample size (45 "high-risk” patients, 11.1%). No patient in
our population had previous history of cervical radiotherapy, neck
surgery or contralateral laryngeal nerve palsy, usually considered
contraindications for endarterectomy.

Age does not appear to be a risk factor for carotid endarterec-
tomy. Several meta-analyses have shown that advanced age
is a risk factor for postoperative stroke after stenting, but not
aftercarotidendarterectomy (CREST®® and EVA-3S™ forage over
70 years and SPACE® for over 80 years). Our study, although
limited by the small sample of postoperative strokes (n =17),
did not find statistically significant differences in the incidence
of postoperative stroke or other complications in the population
olderthan 70 years, compared to the younger population.
Cervical haematoma is a common and dangerous complication
as it can compromise the airway and endanger the lives of
patients. Our haematoma rate (5.9%) is similar to previously
described® 3, however, our study also confirms its severity and
associatedrisks, with one death following a cervical haematoma.
Longersurgicaltimes may be related to anincrease in postopera-
tive complications. Azisetal”, inareview of the American College
of Surgeons database with patients undergoing carotid endar-
terectomy between 2005 and 2007, associated a prolonged
surgery time (> 140 min, corresponding to the > 75% percentile)
(1.3% vs. 0.7%, P = 0.013), hospitalization time > 7 days
(12.7% vs. 8.1%, P <0.001), postoperative pneumonia
(1.6% vs. 0.9% P = 0.001), incapacity to wean the ventilator
for more than 48 hours (1.8% vs. 0.6%, P <0.001) and need
for reintervention (6.5% vs. 5.2%, P = 0.010). More recently,
Perriet al™, in an analysis of 26,327 carotid endarterectomies
performed between 2012 and 2015 in 249 different centres,
with anaverage surgical time of 114 minutes, demonstrated an
association between cardiac complications and longer surgical
time (OR2.16,95% (l,1.59-2.95, P <0.001). In the retrospective
study presented here, the mean surgical time was 101 minutes,
and the statistical study, considering the longest surgical time
corresponding to percentile > 75% (> 117 minutes) did not show
a statistically significant association with the development
of postoperative complications.

Carotid ultrasound for the study of syncope is not recom-
mended®), Despite the limited literature published on syncope
and carotid stenosis suggesting their possible association
with bilateral severe carotid stenosis'®*”), their relation was
not recognized. The same is true for dizziness®-**) and for
tinnitus®®-?Y with some work associating these symptoms with
carotid stenosis. However, none of these symptoms appear
in the most recent guidelines on carotid disease. Thus, given
the frequency of these patients, and the absence of criteria to
include them in the symptomatic patient group, we chose to
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create a category of atypical symptomatology within asymp-
tomatic patients. In the work presented no vascular accident,
with definitive or transient symptoms, was documented within
the first 30 postoperative days of these patients.

Regarding the gold period for surgical intervention after
cerebrovascularevent, inourinstitution only patients whose
stroke / TIA diagnosis was made at our hospital achieved
a median of less than the indicated 14 days. In a more
detailed analysis, we can see that it is not so much due
todelays in the scheduling of patients, who usually receive
the title of priority, but rather at referral level, especially at
the level of the most remote districts. Thus, amore detailed
analysis of referral and scheduling times will be worthwhile
inordertounderstandthe flaws and try toimprove this point.
This study has several limitations, the main one related toits
retrospective nature and its implications, namely the lack
of some data (such as the origin of 23.3% of symptomatic
patients). The reduced number of cerebrovascularcomplica-
tions in the postoperative period did not allow the achieve-
ment of statistical significance in the establishment of risk
factors. Anotherimportant limitation is the follow-up time:
complications are limited to the first 30 postoperative days.

CONCLUSIONS

This study allowed us to know our reality, our patients, our ability
to give an effective answer, and serve as a basis for improving
techniques and ways of acting. Although retrospective, and
with no statistical power to establish cause-effect relation-
ships between risk factors and complications, we were
able to understood our results and fit them into the refer-
ence values, serving as a basis for further investigation and
toimprove detected failures — in particular referral times.
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