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Short Term Outcomes of Endarterectomy to Asymptomatic Extracranial

Carotid Artery Disease

Ekstrakranial Karotis Arter Hastaligina Uygulanan Endarterektomi Kisa Dénem Sonuglari
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ABSTRACT

Aim: Recently published papers regarding the treatment of carotid artery stenosis are in
contradiction with previous trials. Some experts have argued that this evidence supports a
conservative approach to carotid revascularization (carotid endarterectomy or carotid stenting)
in asymptomatic patients. The objective of this study is to evaluate outcomes of carotid
endarterectomy based on preoperative symptom status.

Material and Methods: This retrospective study included patients underwent carotid
endarterectomy to internal carotid artery between August 2008 and August 2015. Patients were
divided into two groups according to preoperative symptoms. Asymptomatic group consisted
of 41 patients with no preoperative neurological symptoms, and symptomatic group of 62
patients with preoperative neurological symptoms (vertigo, amaurosis fugax, transient
ischemic attack and ischemic stroke). Postoperatively, all patients received standard therapy in
line with the recommendation of the guidelines.

Results: One hundred and three patients were enrolled in this study. The mean age of patients
was 68.20+9.79 (range, 41-86) years, and 27 (26.2%) of them were female. There were no
statistically significant difference in terms of demographic characteristics between the groups
except risk groups; asymptomatic group had more high risk grouped patients (p=0.001).
Asymptomatic group was associated with statistically significantly more postoperative
mortality compared with symptomatic group (p=0.028). None of the preoperative variables
were related to postoperative stroke. In symptomatic group, postoperative stroke was seen in
the patients who had preoperative transient ischemic attack and major stroke.

Conclusion: Time of surgical treatment in asymptomatic carotid artery disease should be
planned according to patients’ cardiac risk factors.

Keywords: Carotid artery stenosis; endarterectomy; stroke.

0z

Amag: Yakin zamanda yayinlanan karotis arter darligi tedavisindeki ¢aligmalar eski sonuglarla
celismektedir. Bazi uzmanlar, bu bulgularin asemptomatik hastalarda karotis
revaskiilarizasyona (karotis endarterektomi veya karotis stentleme) konservatif yaklagimi
destekledigini ifade etmektedir. Bu ¢alismanin amaci karotis endarterektomi sonuglarinin
preoperatif semptom durumuna dayali olarak incelenmesidir.

Gere¢ ve Yontemler: Bu retrospektif galismaya Agustos 2008 ve Agustos 2015 tarihleri
arasinda internal karotis arter darligma karotis endarterektomi uygulanan hastalar dahil
edilmistir. Hastalar preoperative semptomlarma gore iki gruba ayrildi. Asemptomatik grup
preoperatif norolojik semptomu bulunmayan 41 hasta igermekte ve semptomatik grup
preoperatif norolojik semptomu (vertigo, amorozis fugax, gecici iskemik atak ve iskemik
inme) olan 62 hasta igermekte idi. Postoperatif donemde tiim hastalara kilavuzlarin 6nerisine
uygun olarak standart tedavi uygulandi.

Bulgular: Bu ¢alismaya 103 hasta dahil edildi. Hastalarin ortalama yas1 68,20+9,79 (aralik, 41-
86) y1l ve 27 (%26,2)’si kadin idi. Gruplar arasinda, risk grubu disinda demografik 6zellikler
agisindan istatiksel anlamli farklilik yoktu; asemptomatik grupta yiiksek riskli olarak gruplanan
hasta daha fazlaydi (p=0,001). Asemptomatik grupta, semptomatik grup ile karsilastirildiginda
postoperatif mortalite istatistiksel olarak anlamli sekilde daha fazla goriildii (p=0,028).
Preoperatif degiskenlerinin hi¢ biri postoperatif inme ile iliskili degildi. Semptomatik grupta,
postoperatif inme preoperatif gegici iskemik atak ve major inme olan hastalarda goriildii.
Sonug¢: Asemptomatik karotis arter hastaliinda cerrahi tedavinin zamanlamasi hastanin
kardiak risk faktorlerine gore yapilmalidir.

Anahtar kelimeler: Karotis arter darligi; endarterektomi; inme.
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INTRODUCTION

Recently published papers regarding the treatment of
carotid artery stenosis are in contradiction with previous
trials. Transient ischemic attacks (T1A) occurred in nearly
70 percent of patients as the qualifying event for entry in
the NASCET trial cohort, and observational data suggest
that ischemic stroke due to extracranial carotid disease is
preceded by TIA in 50 to 75 percent of patients (1-4).
However, these data may be subject to selection bias as
large disabling or lethal strokes were systematically
excluded from NASCET and most studies assessing
prestroke symptoms due to the inability to obtain a direct
patient history. Some experts have argued that this
evidence supports a conservative approach to carotid
revascularization (carotid endarterectomy, CEA or carotid
stenting) in asymptomatic patients (5,6). The objective of
this study is to evaluate the outcomes of CEA based on
preoperative symptom status.

MATERIAL AND METHODS

The institutional local ethics committee approved the
study (Konya Education and Research Hospital, dated
14.01.2016 and approval number: 04-21). This
retrospective study included the patients who had
surgically treated internal carotid artery (ICA), in the
period from August 2008 to August 2015 in Konya
Education and Research Hospital. The end points of study
were postoperative stroke and mortality. Given the
involvement of ICA stenosis, patients were divided into
two groups. Asymptomatic group of patients consisted of
41 patients with no preoperative neurological symptoms,
and symptomatic group of 62 patients with preoperative
neurological symptoms (vertigo, amaurosis fugax, TIA
and ischemic stroke). Patients had either deep or
superficial cervical plexus block anesthesia which was
decided by anesthesiology, none needed to switch general
anesthesia. Bupivacaine and lidocaine were used as the
anesthetic agent. Shunt used in the absence of sufficient
back flow to the internal carotid artery, or contralateral
carotid artery with severe stenosis or in patients with
neurologic deficits observed after clamping during the
operation. Carotid arteriotomy closed either primary or by
way of a patch. Postoperatively all patients had standard
medication dictated by guidelines such as antithrombotic,
antiplatelet, statin, antihypertensive- if needed-, and
antibiotic. Cardiac risk groups were categorized as high
risk group (myocardial infarction, Ml in 6 weeks, USAP
and/or CCS IlI-IV angina, congestive heart failure,
valvular heart disease (intervention needed) and left
ventricular ejection fraction lower than 30%), moderate
risk group (M1 in more than 6 weeks, stable angina pectoris
and/or CCS I-Il angina, medication required arrhythmia
and left ventricular ejection fraction 30-50%) and low risk
group (diabetes mellitus, hypertension, chronic obstructive
pulmonary disease, obesity, chronic renal insufficiency,
peripheral arterial disease, dyslipidemia and left
ventricular ejection fraction more than 50%). Stenosis
detected with Doppler ultrasound and confirmed by MRI,
CT or conventional angiography.

Statistical Analysis

Distribution of the numerical data was examined using
Shapiro-Wilk  and  Kolmogorov-Simirnov  tests.
Continuous variables were displayed by the mean and
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standard deviation if normally distributed and by the
median, interquartile range and range if there was no
normal distribution. Categorical variables were displayed
as counts and percentages. Continuous variables were
analyzed with Independent samples t test or Mann-
Whitney U test according to the normality assumption.
Group comparison was done using the Pearson chi-square
and Fisher exact tests, where appropriate. All tests were
two-sided, and a p-value of 0.05 or lower was considered
statistically significant. All statistical analyses were
performed using IBM SPSS v.21 (IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp.).

RESULTS

Totally 103 patients were enrolled in this study. The mean
age of patients was 68.20+9.79 (range, 41-86) years, and
27 (26.2%) of them were female. Table 1 depicts baseline
patient characteristics and there were no significant
difference  among groups except risk  groups
(Asymptomatic group had more high risk grouped
patients, p<0.001).

Asymptomatic patients’ group was associated with
significantly more postoperative mortality compared with
symptomatic patients’ group (p=0.028, Table 2).
High-risk cardiac grouped patients were found to be
associated with postoperative MI. Hospital mortality was
seen in 9 patients. Two patients on the postoperative 3™
day had CABGx3 and 2 had CABGx3+AVR. One patient
was waiting for CABG, and all five died due to MI. Two
patients had additional morbidity (chronic obstructive
pulmonary disease), and two patients died due to
postoperative major stroke.

Table 3a depicts demographics of only postoperative
stroke observed patients and as seen none of the
preoperative variables were related with postoperative
stroke (Table 3a). On the other hand, among symptomatic
patients, preoperative TIA, and major stroke were
associated with higher postoperative stroke rates (Table
3b). Comparison of postoperative stroke observed patients
according to preoperative symptom revealed relationship
(Table 3c).

Table 1. Demographics of study groups
Asymptomatic Symptomatic

(n=41) (n=62)

Sex

Male 30 (73.2%) 46 (74.2%) 0.908

Female 11 (26.8%) 16 (25.8%) ’
Age, years 68.66+9.42 67.90+10.09 0.704
CEA side

Right 20 (48.8%) 39 (62.9%) 0.156

Left 21 (51.2%) 23 (37.1%) ’
Carotid lesion

Right 60 (60) [10-100] 70 (60) [10-100] 0.851

Left 60 (50) [10-100] 50 (55) [10-100] 0.374
Risk group

High 15 (36.6%) 4 (6.5%)

Moderate 6 (14.6%) 9 (14.5%) <0.001

Low 20 (48.8%) 49 (79.0%)
Primary closure 13 (31.7%) 18 (29.0%) 0.772

CEA: Carotid endarterectomy
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Table 2. Postoperative outcomes of study groups
Asymptomatic Symptomatic

Outcome

(n=41) (n=62)
CVE 1 (2.4%) 4 (6.5%) 0.646
MI 4 (9.8%) 1 (1.6%) 0.080
Bleeding 2 (4.9%) 1 (1.6%) 0.562
Mortality 7 (17.1%) 2 (3.2%) 0.028
CVE: Cerebrovascular event, MI: Myocardial infarction
Table 3a. Demographics of postoperative stroke
(cerebrovascular event) observed patients
Non-CVE CVE
(n=98) (n=5) P

Symptomatic 58 (59.2%) 4(80.0%) 0.646
Sex

Male 72 (73.5%) 4(80.0%) 1 ggg

Female 26 (26.5%) 1 (20.0%) '
Age, years 68.09+9.93 70.40+6.80 0.610
CEA side

Right 54 (55.1%) 5 (100%) 0.070

Left 44 (44.9%) 0 (0.0%) :
Carotid lesion

Right 85 (20) [10-100] 80 (20) [70-90] 0.680

Contralateral 30 (40) [10-99] 50 (30) [30-60] 0.232
Left 70 (25) [10-100]
Contralateral 30 (40) [10-100]

Risk group
High 18 (18.4%) 1 (20.0%)
Moderate 13 (13.3%) 2 (40.0%) 0.194
Low 67 (68.4%) 2 (40.0%)

Primary closure 29 (29.6%) 2 (40.0%) 0.636

CVE: Cerebrovascular event, CEA: Carotid endarterectomy

Table 3b. Comparison of postoperative stroke observed
patients according to the complaints at admission

Non-CVE CVE
(n=98) (n=5)
Asymptomatic 40 (40.8%) 1 (20.0%)
Symptomatic
Dizziness 17 (17.3%) 0 (0.0%)
Left-sided hemiparesis 6 (6.1%) 0 (0.0%)
Right-sided hemiparesis 11 (11.2%) 0 (0.0%)
TIA 2 (2.1%) 2 (40.0%) 0.100
Uneventful CVE 1 (1.0%) 0 (0.0%)
Syncope 2 (2.1%) 0 (0.0%)
Amaurosis fugax 1 (1.0%) 0 (0.0%)
Numbness in the arm 2 (2.1%) 0 (0.0%)
Major stroke 16 (16.3%) 2 (40.0%)

CVE: Cerebrovascular event, TIA: Transient ischemic attack

Table 3c. Comparison of postoperative stroke observed
patients according to the preoperative symptom

Non-CVE CVE
(n=58) (n=4)
Dizziness 17 (29.3%) 0 (0.0%)
Left-sided hemiparesis 6 (10.3%) 0 (0.0%)
Right-sided hemiparesis 11 (19.0%) 0 (0.0%)
TIA 2 (3.4%) 2 (50.0%)
Uneventful CVE 1(1.7%) 0(0.0%) 0.144
Syncope 2 (3.4%) 0 (0.0%)
Amaurosis fugax 1 (1.7%) 0 (0.0%)
Numbness in the arm 2 (3.4%) 0 (0.0%)
Major stroke 16 (27.6%) 2 (50.0%)

CVE: Cerebrovascular event, TIA: Transient ischemic attack
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DISCUSSION

Carotid artery stenosis is a common presentation of
atherosclerotic disease. A total of 9% to 12% of patients
with the known atherosclerotic disease has high-grade
carotid artery stenosis (7). CEA is a widely accepted method
of treating patients with significant carotid artery stenosis.
In our study, we detected higher mortality rate (8.7%)
comparing to the literature. In larger trials and reviews,
mortality rate reported ranging from 1% to 6.7% (1,8).
Medical complications following CEA were associated
with myocardial infarction history or angina and
hypertension (9). During NASCET trial patients with
recent myocardial infarction or unstable angina pectoris or
heart failure were excluded and thus causing low peri-
procedural medical complication rate. On the other hand,
trials concluding high risk grouped patients had worse
outcome parallel to our findings (10,11). Kumamaru et al.
(12) and O’Neill L et al. (13) had showed that surgeon
reported case-volume and 30-day mortality are inversely
proportional and our results support this two reports.
Interestingly Galyfos et al. (14) reported that low to
moderate risk grouped patients had increased cardiac
troponin | levels associated with myocardial ischemia
comparing to high risk grouped patients. Asymptomatic
carotid atherosclerosis is also a marker of increased risk
for myocardial infarction and vascular death (11,15,16).
Thus, asymptomatic carotid atherosclerosis is considered
a risk equivalent for cardiovascular disease. In our study,
groups had statistically significant difference according to
cardiac risk groups, and mortality observed patients were
mostly in high cardiac risk group.

Dodick et al. (5) and Shanik et al. (6) argued that large
trials may have selection bias due to as large disabling or
lethal strokes were systematically excluded. Natural
history studies advocate majority of strokes caused by
carotid artery disease are preceded by TIA, and the
incidence of unprotected stroke is low (5). There are
papers advocating best medical treatment alone for
asymptomatic carotid artery disease patients (15-19). On
the other hand major trials as VA, ACAS, and ACST I-Il
encourage intervention for asymptomatic carotid artery
disease (20-23).

The NASCET described five baseline variables for
increased risk factor: hemispheric TIA as qualifying event,
contralateral carotid occlusion, ipsilateral ischemic lesion
on CT scan and irregular or ulcerated ipsilateral plaque.
Also, ECST confirmed findings of NASCET and added
age and sex as predictive risk factors (24). In our study we
observed increased postoperative stroke in preoperatively
symptomatic patients (TIA and CVE) parallel to the
literature.

Interestingly we have observed postoperative stroke in
patients with right-sided procedure applied in contrast to
NASCET’s finding.

This study had some limitations. Because this study was
retrospective and randomization between groups was not
performed, it is conceivable that there are differences in
patient characteristics among the groups and that a
selection bias. Furthermore, this study enrolled in a multi-
surgeon center which also may contribute to selection bias.
Additionally, the study was limited by the number of
patients with CEA. Finally, our long-term follow-up was
limited to 30 days.
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CONCLUSION
Asymptomatic carotid artery disease patients’ surgery time
should be planned according to their cardiac risk factors.
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