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ABSTRACT
ÖZET

Introduction

The incidence of significant carotid artery disease in patients who undergo coronary artery bypass grafting opera-
tion (CABG-O) ranges from 3-22% (1, 2). This association increases the risk of stroke after CABG-O by 3 fold 
(3). At the present time, it is accepted that the main treatment position is carotid artery endarterectomy (CAE) for 
preventing the strokes and deaths due toca rotid artery stenosis (4). Several therapeutic options exist for patients 
with combined carotid vascular disease and coronary artery disease: CABG-O alone, staged CEA and CABG-O 
(CABG-O applied a few days or a few weeks after CAE), reversed staged CEA, combined procedure (firstly CAE, 
then CABG-O at the same anesthesia session), staged carotid artery stenting (CAS) and CABG-O, reversed staged 
CAS and combined procedure during the same anesthesia (5). It was shown that postoperative mortality and mor-
bidity risk increases with the synchronized surgical approach (6). However, in the staged surgical approach, while 
stroke rate decreases after CAE, the risk of acute myocardial infarction (AMI) increases during CAE and in the wait-
ing period of CABG-O (7).

Recently, staged CAS, which is done by using distal cerebral emboli protection devices (DCEPD) for high-risk pa-
tients, is suggested as a less invasive and newer method than CAE (8). Concern is felt that perioperative bleeding 
may occur because of double antiplatelet treatment (clopidogrel 75 mg and 300 mg aspirin daily) which is applied 

Objective: The purpose of this study was to assess the safety 
and effectiveness of the outcome of coronary artery bypass 
graft operation (CABG-O) in 48 hours following carotid artery 
stenting (CAS).

Materials and Methods: We report the results of a retrospec-
tive, single-center study designed to evaluate the feasibility 
and safety of CAS before cardiac surgery in neurologically 
symptomatic or asymptomatic patients. Twenty-three patients 
to whom CAS was applied because of symptomatic or asymp-
tomatic carotid vascular stenosis were included in the study. 
CAS was accomplished in all patients without any compli-
cation. The mean time from CAS to CABG-O was 15.7±7 
hours (range 8-48 hours). All patients were followed up for 
19 months (range, 9-47 months) for any adverse events such 
as stroke, acute myocardial infarction (AMI), stent restenosis 
and death.

Results: Most patients with carotid artery lesion were asymp-
tomatic (82.6%). Stroke and AMI did not occur in any CAS 
patients during the procedure and the time interval between 
CAS and CABG-O. Major stroke was observed in one patient at 
the arm of CAS, on the first day postoperatively.

Conclusion: CABG-O in 48 hours following CAS is safe and 
not related to increasing the rate of AMI, stroke and death at 19 
months of follow up.

Key words: Carotid artery disease, carotid artery stenting, coro-
nary artery bypass graft operation

Amaç: Çalışmamızın amacı karotis arter stentleme (KAS)’sinden 
sonraki 48 saat içinde yapılan koroner arter bypass cerrahisi 
(KABC)’nin güvenliğini ve etkinliğini değerlendirmektir.

Gereç ve Yöntemler: Çalışmamızda, nörolojik olarak sempto-
matik ya da asemptomatik hastalarda kalp cerrahisinden önce 
uygulanan KAS’ın güvenliğini ve etkinliğini değerlendirmek 
için tek merkezde yapılan retrospektif araştırmanın sonuçla-
rını bildirmeyi amaçladık. Semptomatik ya da asemptomatik 
karotis arter hastalığı nedeni ile KAS uygulanan toplam 23 
hasta çalışmaya dahil edildi. KAS tüm hastalarda başarılıydı. 
KAS dan KABC arasındaki ortalama beklem süresi 15,7±7 sa-
atti (aralık 8-48 saat). Hastaların tamamı inme, stent restenozu, 
akut miyokard enfaktüsü (AME) ve ölüm için ortalama 19 ay 
takip edildi.

Bulgular: Karotis arter lezyonu olan hastaların çoğunluğu 
asemptomatikti (%82,6). KAS sırasında yada KAS ile KABC 
arasındaki bekleme süresince hiç bir inme ya da akut miyo-
kart enfaktüsü görülmedi. Postoperatif birinci günde bir has-
tada KAS yapılan tarafta major inme tespit edildi. İnme, akut 
miyokart enfaktüsü, stent restenozu ve ölüm postoperatif orta 
dönem takipler süresince gözlenmedi.

Sonuç: KAS’ı takiben 48 saat içinde uygulanan KABC güvenli-
dir ve yaklaşık 19 aylık takiplerde inme akut miyokart enfaktü-
sü ve ölüm artışı ile ilişkili değildir.

Anahtar kelimeler: Karotis arter hastalığı, karotis arter stentle-
me, koroner arter bypass

Is Coronary Artery Bypass Graft Operation in 48 Hours 
Following Carotid Stenting Safe?
Karotis Arter Stentlemesi Sonrası 48 Saat İçinde Koroner Arter Baypas Greft 
Operasyonu Güvenli mi?
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for protection from stent thrombosis after staged CAS (9). The wait-
ing time between CAS and CABG-O is more risky for the unstable 
patients. The waiting time between CAS and CABG-O will be sig-
nificantly determined by the severity of the coronary artery disease. 
However, very little data is available in the literature describing ca-
rotid stenting followed by staged CABG-O and the results are quite 
different. The aim of our study is to evaluate the safety and effec-
tiveness of CABG-O following coronary artery stenting in 48 hours.

Materials and Methods

Clinical and procedural data was collected retrospectively from the 
hospital’s electronic medical records. Carotid duplex ultrasonogra-
phy (Toshiba nemio XG) was done in all patients before CABG-O. 
Patients with critical carotid stenosis on duplex ultrasonography 
underwent diagnostic carotid angiography to confirm the degree 
of stenosis before CAS. The severity of carotid vascular disease was 
determined by the specialists of cardiovascular surgeon, interven-
tional radiologist and interventional cardiologist. It was thought ca-
rotid artery lesion is important if it’s diameter was >70% in symp-
tomatic patients and >80% in asymptomatic patients according to 
North American Symptomatic Carotid Endarterectomy Trial crite-
ria (NASCET) (10). Carotid angiography and CAS was performed 
by the same interventional radiologist. Patients were considered 
symptomatic if an ipsilateral cerebrovascular event had occurred 
within the last 4 months. Minor stroke is described as new devel-
oped neurological deficit that lasts longer than 24 hours shorter 
than 7 days. Major stroke is described as new developed stroke that 
lasts longer than 7 days; fatal stroke during CAS and later than CAS 
is described as the death depending upon hemorrhagic or isch-
emic stroke. Cardio-cerebrovascular early mortality was defined as 
death related to a cardiac or cerebrovascular event into 30 day after 
CABG-O. The patient was consultated by neurologist if there was 
any clinical suspicion of neurological deficit during in CAS, the 
time interval between CAS and CABG-O and the time of follow up 
period after the CABG-O.

CAE was preferred in patients with angiographically visible throm-
bus within the lesion, absence of femoral arterial access, intra-cra-
nial stenosis exceeding the severity of the extra-cranial stenosis, 
severe proximal carotid artery tortuosity and severe preexistent 
neurological disability.

Carotid Artery Stenting Technique: 300mg aspirin and 300 mg 
clopidogrel were given before CAS and 70 IU/kg unfractional 
heparin was given intravenously shortly before the procedure. 
100 mg aspirin and 75 mg klopidogrel were given daily until the 
CABG-O. Unfractionated Heparin was given intravenously as the 
target activated clotting time of 200 to 250 s during CAS and aPTT 
50-70 s during waiting time between CAS and CABG-0. CAS pro-
cedure was carried out with the guidance of digital subtraction 
angiography (DSA) device (Philips Integris). Vascular attempt was 
performed under local anesthesia with 7F long intraducer sheath 
(Super Arrow-Flex, Arrow International, and Reading, PA, USA) 
through femoral artery. Existing stenosis was confirmed by mak-
ing aortic arch and selective angiography of its divisions. Cerebral 
circulation was evaluated, particularly Willus polygon. Long vas-
cular sheath was placed to ipsilateral main carotid with lesion. 
DSEPD (SPIDER, eV3 Inc, Plymouth, Minnesota) was appealed 

to the established distal of carotid artery stenosis at subpetrous 
segment of internal carotid artery after passing with hydrophilic 
coated 0.014 inch micro guide chorda (Transder, Target Thera-
peutics, Boston Scientific, Fremont, CA). Nitinol tapered stent 
(The Protege ®RX Carotid Stent System, eV3), which extends it-
self at stenosis level, was placed. Post stent dilatation procedure 
was carried out with angioplasty balloons (Ultra soft PTA balloon 
cath; Boston Scientific) which are appropriate to internal carotid 
artery diameter after stenting. At control angiography, if residual 
stenos is was %30 and beneath it at stenosis area or the area af-
ter stenosis, it was accepted as a success. If the residual stenosis 
was over %30, it was redilated with appropriate balloon choice. 
Control carotid and cerebral angiography was taken after balloon 
dilatation. The procedure was ended by collecting filter.

CABG-O: Eligibility for CABG was evaluated by an invasive cardi-
ologist and cardiovascular surgeon based on standard AHA/ACC 
guidelines (11). All patients were operated on by the same surgery 
and anesthesia teams with the techniques of median sternotomy, 
ascending aorta, right atrial cannulation, anterograde blood car-
dioplegia and single cross clamp. Cardiopulmonary bypass(CPB) 
was performed when APT>400 seconds by giving 300 IU/kg un-
fractional heparin. During CPB, mean arterial pressure was 60-80 
mm-Hg, perfusion pressure was 2,2 lt/minutes/m2 and body tem-
perature was 32 degrees. After CPB, it was antagonized at the rate 
of 1mg unfractional heparin /1 mg protamine sulphate.

Follow-up: Double anti-platelet treatment, which started at postop-
erative first day, was prolonged for 30 days. Re-operation, duration 
of extubation (hours), length of intensive care unit stay (days), dura-
tion of discharge (days) and death were followed up. All clinical 
endpoints were described at the time of discharge from our institu-
tion. After CABG-O, all patients were followed up by the hospital’s 
outpatient clinic (sequentially first week, first, 3 and 6 months, and 
after 1 year). Over 1 year, mild and long- term follow-up were con-
ducted by telephone interview. Patients and their family members 
were informed about our different treatment methods and the im-
portance of communication.

Exclusion criteria: The exclusion criteria were as follows severe 
renal impairment (serum creatinine >2.3 mol/L), peripheral vascu-
lar disease that disabled femoral artery access, major stroke, or any 
other illness that impeded their ability to provide informed con-
sent. Patients with chronic total occlusions, and long preocclusive 
lesions (“string sign” lesions) were also excluded.

Statistical analysis
All analysis were performed using the SPSS (SPSS for Windows 
15.0) software package. Continuous variables were presented as 
mean±standard deviation. Categorical variables were presented as 
the percentage. A value of P<0.05 was considered statistically sig-
nificant.

Study limitations
The main limitation of our study was the small sample size. A small 
sample size can result in a low statistical power for equivalency 
testing, leading to false-negative results. However, establishing this 
population is very difficult and CAS is not a frequent procedure. 
Another limitation of the study was its retrospective nature and the 
need to rely on previous patient records during such studies. This 
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sample population is therefore a non-randomized partially selected 
group that will bias the outcome assessment to a degree.

Results

A total of 169 patients with significant or trivial carotid vascular 
disease were diagnosed through duplex ultrasonography. 30 pa-
tients had undergone carotid artery angiography for confirmation 
of severity of carotid vascular disease before CABG-O between July 
2007 and May 2011. Of these patients, serious carotid vascular dis-
ease was not detected in three patients, two patients were unwilling 
to undergo CAS, abnormal anatomy in the aortic arch was present 
in two patients, femoral arterial access was not suitable for two 
patients because of serious iliac artery stenosis.

Twenty-three patients (Twenty-one patients with CAS, one patient 
with subclavian artery stenosis and one patient with vertebral artery 
stenosis) were included in the study. The mean age was 70.9±6.28 
(range 61-79). Stent was successfully implanted in the carotid ar-
tery in all patients. Bilateral severe carotid vascular disease and 
coronary artery disease were detected in one patient who was had 
initially undergone CABG-O following unilateral CAS then under-
went CAS for opposite carotid artery lesion one month after CABG-O. 
Demographic characteristics of patients are shown in Table 1. The 
time interval between the CAS and CABG-O was 15, 7±7hours 
(range 8-48 hours). The time interval between CAS and CABG-O 
was primarily determined by the cardiac surgeon according to sta-
bility of the patients. Stroke, AMI or death was not seen during the 
awaiting time between CAS to CABG-O. Clinical characteristics 
and cardiac surgery results was shown in Table 2.

No patient with CABG-O needed re-operation because of exces-
sive bleeding. Major stroke occurred at the same side with CAS 
in one patient on the first day of CABG-O. In this patient a patent 
carotid stent was demonstrated by duplex ultrasonography with 
major cerebral emboli by computerized cerebral tomography.

Overall median follow-up was 19.7±6.9 (range, 9-47months) 
months, with 22% of the patients being followed for >36 Months. 
Stent restenosis, myocardial infarction and late deaths were not 
encountered in any patients with the follow-ups made by duplex 
ultrasonography.

Discussion

Stent endothelialisation is a slow process and is known to take 
about from 28 to 96 days to complete (12). Additionally, it has 
been known that stent restenosis can occur more frequently dur-
ing the early period following CAS if sufficient antiplatelet agents 
are not given during the CAS procedure and interval period (13).
However, antiplatelet agents used for stent endothelialisation can 
create concern about the risk of postoperative bleeding. Because 
of concern about bleeding, some writers suggest urgent CABG-O 
together with heparin and aspirin for avoiding the risk of postop-
erative bleeding due to clopidogrel and aspirin given as double 
antiplatelet treatment at the time of CAS (14). However, other 
writers suggest using short-acting glycoprotein IIa/IIIb inhibitors 
during CAS and discontinuing them 4-6 hours before CABG-O 
(14). In this short waiting period, we performed CAS by using 
heparin, aspirin and clopidogrel in all patients in our study and 
gave heparin infusion to maintain an activated clotting time of 200 
to 250 s during CAS and aPTT 50-70 s from CAS up to CABG-O. 

Table 2. Clinical characteristics, cardiac surgery results and 
follow up

Left ventricle ejection fraction 48.04±8.49

Left internal carotid artery stenting (n=12) 52.1%

Right internal carotid artery stenting (n=9) 39.1%

Left subclavian artery stenting (n=1) 4.34%

Vertebral artery stenting (n=1) 4.34%

Stenosis between 50-70% at contralateral carotid 17.9%
(n=4)

Severity of lesion in contralateral carotid >70% 4.34%
(n=1)

Waiting period after carotid artery stenting 15.78±7.19
(hours)

Cardiopulmonary bypass time(minute) 59.56±11.23

Cross clamp time (minute) 50.08±10.83

Stroke after open heart surgery  1 (4.34%)

Mean ventilation time (hours) 6.43±2.29

Length of intensive care unit stay (days) 1.56±0.72

Postoperative discharge time (days) 6.0±2.08

Mean follow-up time after CABG (months) 18.7±7(9-32)

CABG-O: Coronary Artery Bypass Graft Operation

Table 1. Demographic characteristics of the patients

Age 70.9±6.28

Gender: Male (n=16) 69%

Valvular heart disease(Aortic Valve replacement)  4.32%
(n=1)

Hypertension (n=13) 56.5%

Diabetes mellitus (n=11) 52.2%

Hyperlipidemia (n=15) 65.2%

Smoking (n=17) 73.9%

Previous stroke history (n=2) 8.69%

Unstable angina pectoris (n=8) 34.3%

Angina on exertion (n=9) 39.2%

Serious left main coronary artery disease or 26.5%
equivalent (n=6)

Symptomatic CVD (n=4) 17.2%

Previous minor stroke (n=4) 17.2%

Previous CEA (n) -0-

Previous carotid angioplasty (n) -0-

Previous CABG-O (n=1) 4.32

CABG-O: Coronary Artery Bypass Graft Operation, CAE: Carotid Artery 

Endarterectomy, CVD: Carotid Vascular Disease
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As a result of our study, re-operation because of bleeding was not 
necessary.

Bradycardia and hypotension can occur during CAS and this situ-
ation can last for a few days or weeks (15). In this period, this can 
cause strokesin the common atherosclerotic cerebral circulation or 
to AMI in the patients who have a serious coronary lesion. There-
fore, to take the patients with serious coronary artery lesion,for ur-
gent CABG-O after CAS can be effective inreducing AMI and ce-
rebral stroke rates which are seenduring the interval period. It was 
reported in previous studies that AMI occurred in 5.8% of patients 
who were treated with a staged operation prior to CABG-O (5). Ad-
ditionally, Yuki Okamoto et al. (16) reported in a study including 20 
patients that one patient was taken to urgent CABG-O due to AMI 
in the 30 days waiting period. Lopes et al. (17) observed 49 patients 
retrospectively who were taken to CABG-O after the 15 days from 
CAS. They reported that minor stroke occurred in 3 patients during 
the 15 days waiting period and 3 patients died because of cardiac 
events. In contrast to these studies, there was a short waiting period 
in our study. During the short waiting period it was observed that 
no TIA and stroke, or death occurred. Our strategy may have some 
additional advantages as compared with staged CAS-CABG ap-
proaches, by reducing the risk of acute myocardial infarction in the 
time elapsing between the two procedures, as the interval between 
them is virtually eliminated.

In a study published by Guzman LA et al. (18) they documented 
that carotid revascularization by means of CAS before CABG car-
ries an elevated incidence of death and stroke. In this study, the 
shortest mean waiting period was 15 days and the longest 69 days. 
During this period, a total of 6 (2.2%) patients died and all deaths 
were considered cardiac-related events. Moreover they reported 
that the total stroke rate was 6,1% in a postoperative period. Jan 
Van der Heyden et al. (19) reported in a study including 57 pa-
tients, who underwent CAS due to serious symptomatic carotid vas-
cular disease, that AMI occurred in 1 patient in the waiting period 
of 28 days after CAS and stroke occurred in 4 patients (ipsilateral 
with the CAS in 3 patients, contra lateral in 1 patient). They also 
reported that the rate of CAS and postoperative 30 days total stroke 
was 8,8%; the rate of combined stroke, death and AMI was12,3%. 
However, the rate of combined stroke, death and AMI was 4, 3% in 
our study. Moreover, stroke and stent restenosis were not seen dur-
ing 19.7±6.9 months (range, 9-47months) follow-up in our study. 
We think that the probable reason for having fewer severe neuro-
logical incidents in our study may be the short waiting period and 
double antiplatelet treatment(100 mg aspirin and 75 mg clopido-
grel daily) which started at postoperative first day.

Conclusion

This study shows that AMI, stroke and death rates are decreased by 
CAS followed by CABG-O in 48 hours during the preoperative time 
interval, intraoperative and postoperative follow up.

Consequently CAS followed by CABG-O in 48 hours can provide a 
valuable treatment for patients with combined carotid and critically 
obstructive coronary disease. Our findings should be supported by 
studies which have larger series and control groups, including the 
long term results.

Conflict of Interest
No conflict of interest was declared by the author.

Peer-review: Externally peer-reviewed.

Ethics Committee Approval: Ethics committee approval was re-
ceived for this study from the ethics committee of Abant İzzet Bay-
sal University Mecical Faculty (Protocol no: 2012/117).

Authors’ contributions: Conceived and designed the experiments 
or case: KE. Performed the experiments or case: KE, LÖ, HM, HD. 
Analyzed the data: HM. Wrote the paper: KE, LÖ, OB, HD, MK. 
Wrote the paper: ME. All authors have read and approved the final 
manuscript.

Çıkar Çatışması
Yazarlar herhangi bir çıkar çatışması bildirmemişlerdir.

Hakem değerlendirmesi: Bağımsız hakemlerce değerlendirilmiştir.

Etik Komite Onayı: Bu çalışma için etik komite onayı Abant İzzet 
Baysal Üniversitesi Tıp Fakültesi Yerel Etik Kurulu’ndan (Protokol 
no: 2012/117) alınmıştır.

Yazar katkıları: Çalışma fikrinin tasarlanması: KE. Deneylerin 
uygulanması: KE, LÖ, HM, HD. Verilerin analizi: HM. Yazının 
hazırlanması: KE, LÖ, OB, HD, MK. Tüm yazarlar yazının son hali-
ni okumuş ve onaylamıştır.

References

1. Abbott AL, Chambers BR, Stork JL, Levi CR, Bladin CF, Donnan GA. 
Embolic signals and prediction of ipsilateral stroke or transient isch-
emic attack in asymptomatic carotid stenosis: a multicenter prospec-
tive cohort study. Stroke. 2005; 36(6): 1128-33. [CrossRef]

2. Borger MA, Fremes SE, Weisel RD, Cohen G, Rao V, Lindsay TF, et al. Cor-
onary bypass and carotid endarterectomy: does a combined approach in-
crease risk? A meta analysis. Ann Thorac Surg 1999; 68(1): 14-20. [CrossRef]

3. Babatasi G, Massetti M, Theron J. Coexistent coronary and cerebrovascular 
disease: a place for carotid stenting. Ann Thorac Surg 1999; 68(1): 297.

4. Chambers BR, Donnan GA. Carotid endarterectomy for asymptomatic 
carotid stenosis. Cochrane Database Syst Rev 2005; 19(4): CD001923.

5. ACCF/SCAI/SVMB/SIR/ASITN 2007 clinical expert consensus docu-
ment on carotid stenting: a report of the AmericanCollege ofCardiol-
ogy Foundation Task Force on Clinical Expert Consensus Documents 
(ACCF/ SCAI/SVMB/SIR/ASITN Clinical Expert Consensus Document 
Committee on Carotid Stenting). Journal of the American College of 
Cardiology. 2007; 49(1): 126-70. [CrossRef]

6. Naylor AR, Cuffe RL, Rothwell PM, Bell PR. A systematic review of 
outcomes following staged and synchronous carotid endarterectomy 
and coronary artery bypass. Eur J Vasc Endovasc Surg 2003; 25(5): 
380-9. [CrossRef]

7. Das SK, Brow TD, Pepper J. Continuing controversy in the manage-
ment of concomitant coronary and carotid disease: an overview. Int J 
Cardiol 2000; 74(1): 47-65. [CrossRef]

8. U.S. Food and Drug Administration. ACCULINK™ and RX ACCU-
LINK™ Carotid Stent System - P040012. [Accessed September 26, 
2008]. Available at http://www.fda.gov/cdrh/mda/docs/p040012.html. 

9. Wennberg DE, Lucas FL, Birkmeyer JD, Bredenberg CE, Fisher ES. 
Variation in carotid endarterectomy mortality in the Medicare popula-
tion: trial hospitals, volume, and patient characteristics. JAMA 1998; 
279(16): 1278-81. [CrossRef]

151Erdem et al. Carotid Stenting and Cardiac SurgeryErciyes Med J 2013; 35(3): 148-52

http://dx.doi.org/10.1161/01.STR.0000166059.30464.0a
http://dx.doi.org/10.1016/S0003-4975(99)00474-9
http://dx.doi.org/10.1016/j.jacc.2006.10.021
http://dx.doi.org/10.1053/ejvs.2002.1895
http://dx.doi.org/10.1016/S0167-5273(00)00251-5
http://dx.doi.org/10.1001/jama.279.16.1278


10. Gray WA, Chaturvedi S, Verta P. Thirty-day outcomes for carotid artery 
stenting in 6320 patients from 2 prospective, multicenter, highsurgi-
cal- risk registries. Circulation Cardiovascular Interventions 2009; 2(3): 
159-66. [CrossRef]

11. Eagle KA, Guyton RA, Davidoff R, Ewy GA, Fonger J, Gardner TJ, et al. 
ACC/ AHA guidelines for coronary artery bypass graft surgery: executive 
summary and recommendations: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guide-
lines (Committee to Revise the 1991 Guidelines for Coronary Artery 
Bypass Graft Surgery). Circulation 1999; 100(13): 1464-80. [CrossRef]

12. Grewe PH, Deneke T, Machraoui A, Barmeyer J, Muller KM. Acute and 
chronic tissue response to coronary stent implantation: pathologic findings 
in human specimen. J Am Coll Cardiol 2000; 35(1): 157-63. [CrossRef]

13. Naylor AR, Mehta Z, Rothwell PM. A systematic review and meta-analy-
sis of 30-day outcomes following staged carotid artery stenting and coro-
nary bypass. Eur J Vasc Endovasc Surg 2009; 37(4): 379-87. [CrossRef]

14. Satish K, Alani F, Arjomand H, Maini B, Koeningsberg R, Weshler A, 
et al. Carotid artery stenting in patients with severe carotid stenosis 
undergoing cardiac surgery. Am J Cardiol 2002; 90(2): 57H.

15. Morrissey SM, Chaer RA, Lin S, Ryer EJ, De Rubertis B, Morrissey NJ, 
et al. Analysis of parameters associated with hypotension requiring 
vasopressor support after carotid angioplasty and stenting.J Vasc Surg 
2006; 43(4): 714-20. [CrossRef]

16. Okamoto Y, Minakata K, Yunoki T, Katsu M, Chino S, Matsumoto M. 
Two-staged treatment strategy in patients with severe carotid or cere-
brovascular diseases undergoing coronary artery bypass grafting. Gen 
Thorac Cardiovasc Surg 2011; 59(11): 730-6. [CrossRef]

17. Lopes DK, Mericle RA, Lanzino G, Wakhloo AK, Guterman LR, Hop-
kins LN. Stent placement for the treatment of occlusive atherosclerotic 
carotid artery disease in patients with concomitant coronary artery dis-
ease. J Neurosurg 2002; 96(3): 490-6. [CrossRef]

18. Guzman LA, Costa MA, Angiolillo DJ, Zenni M, Wludyka P, Silliman S, 
et al. A systematic review of outcomes in patients with staged carotid 
artery stenting and coronary artery bypass graft surgery. Stroke 2008; 
39(2): 361-5. [CrossRef]

19. Van der Heyden J, Van Neerven D, Sonker U, Bal ET, Kelder JC, Plokker 
HW, et al. Carotid artery stenting and cardiac surgery in symptomatic 
patients. JACC Cardiovasc Interv 2011: 4(11): 1190-6. [CrossRef]

152 Erdem et al. Carotid Stenting and Cardiac Surgery Erciyes Med J 2013; 35(3): 148-52

http://dx.doi.org/10.1161/CIRCINTERVENTIONS.108.823013
http://dx.doi.org/10.1161/01.CIR.100.13.1464
http://dx.doi.org/10.1016/S0735-1097(99)00486-6
http://dx.doi.org/10.1016/j.ejvs.2008.12.011
http://dx.doi.org/10.1016/j.jvs.2005.12.008
http://dx.doi.org/10.1007/s11748-011-0825-x
http://dx.doi.org/10.3171/jns.2002.96.3.0490
http://dx.doi.org/10.1161/STROKEAHA.107.495010
http://dx.doi.org/10.1016/j.jcin.2011.07.012



