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                    Abstract
Background
Carotid endarterectomy (CEA) is the procedure of choice for reducing the risk of stroke in both symptomatic and asymptomatic carotid artery stenoses. Stroke is associated with significant morbidity and mortality peri-operatively (2–3 %). Our primary aim is to evaluate the etiology of these strokes after CEA and their impact on morbidity by comparing the length of stay in the hospital.
Methods
A total of 584 patients with documented neurological status evaluations who underwent CEAs were included in the study. Neurophysiological monitoring data was obtained during CEA for carotid stenosis included eight-channel electroencephalography (EEG) and upper extremity somatosensory evoked potentials (SSEPs).
Results
Twenty-one (3.595 %) patients had strokes in the perioperative period and they were more likely to have left-sided surgery (p = 0.008), intraoperative monitoring (IOM) changes (p < 0.001), an intraoperative shunt placed (p = 0.0002) or a hospital stay longer than 5 days (p = 0.0042). Unilateral anterior circulation ischemic stroke were the most common in our series. In a logistic regression model, left-sided surgery was shown to be 4.78 times more likely to be associated with perioperative stroke (1.50–15.27; p = 0.008) while intraoperative shunts were 11.85 times more likely to have strokes (3.97–35.34; p < 0.0001). Patients with stenosis greater than 70 % were 6.67 times less likely to have a stroke (0.04–0.59; p = 0.007).
Conclusions
Ischemic anterior circulation strokes are the most common type of post-operative neurological changes in patients undergoing CEA. Intraoperative shunt placement was a strong predictor of perioperative strokes. Since shunts are only placed following intraoperative monitoring changes, SSEPs and EEG can therefore function as a biomarker of cerebral hypo-perfusion.
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Additional information
Comments
I have been over and over this manuscript. The basic message seems to be that indwelling shunts placed during CEA are dangerous. This has not been my experience, and I disagree with this, but I do accept that these authors’ data show it in their experience.
I was taught to practice universal shunting for CEA. I soon abandoned this practice and switched to selective monitoring-dependent shunting when it became clear that universal shunting placed many patients at embolic risk who did not need shunt flow during surgery. This was the work of Halsey et. al. (1), not cited by these authors. What is also clear, from Halsey, above, and others like Gary Ferguson (2), is that there are clearly patients who need a shunt and have bad outcomes from cross-clamp ischemia if one is not used. So I do not personally agree with the proponents of a “never-shunt” strategy.
Regarding the current paper, the perioperative stroke rate is higher in shunted cases with eversion endarterectomy for reasons that I cannot discern, since I do not practice this technique. Stroke rate is also higher in this series in left-sided cases. There is no doubt in my mind that for right-handed surgeons a left CEA is more difficult to do, but with experience we learn to deal with this, and in my personal experience there is no difference at all.
So what can we take away? These authors report their retrospective data from a highly mixed patient series with different surgeons and different techniques. There are inherent compromises with this approach. I respect what they have done, but as for me, one surgeon with one constant technique, shunts are useful and lifesaving devices when called for, and we place them without hesitation when the monitoring changes (3). To their credit, they conclude that the need for shunting is a biomarker of cerebral hypoperfusion. While this seems intuitive, this is also the problem that a properly placed shunt, quickly inserted within a minute or less, and with audible confirmation of shunt flow (Doppler) is intended to, and in our experience effective at, solving. It is imperative that the monitoring returns at least partially to baseline after shunt placement. If it does not, the surgeon needs to audibly ascertain shunt flow, or else remove and replace it.
Similarly, in my own experience we approach left CEA with more caution, but the results are identical for us, and we do not hesitate to recommend surgery on the left when the clinical criteria are aligned.
Christopher M. Loftus
IL, USA
1. Halsey JH(1992) Risks and benefits of shunting in carotid endarterectomy. Stroke 23: 1583–1587.
2. Ferguson GG (1984) Protection of the brain during carotid endarterectomy. IV. Shunt almost never. Int Anesthesiol Clin. 22(3):147–52.
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