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Objective: Despite all the advances in endovascular techniques, carotid
endarterectomy remains the standard treatment for critical carotid stenosis. The
refinement of intraoperative and postoperative care aims to increasingly minimize the
risks associated with this procedure. One of the pillars of this refinement is reducing
the risk of neurological complications related to the procedure and severe
cardiovascular events in the postoperative period. In this context, we discuss the
benefits and potential harms of protamine use.

Methods: MEDLINE, Embase, and Cochrane databases were systematically
searched for studies of patients undergoing CEA whose population was partially
given protamine sulfate. Main outcomes included cervical hematomas, requiring or
not reoperation, and stroke. Secondary outcomes included myocardial infarction (MI)
and overall mortality. Statistical analysis was performed using Review Manager 5.4.
Heterogeneity was assessed with I² statistics.

Results: A total of 13 studies - 87.849 CEAs - were analyzed (Figure 1). Protamine
administration significantly reduced cervical hematoma rates (OR 0.50; 95% CI
0.38-0.65; P < 0.00001), both minor ones and those requiring reoperation (OR 0.52;
95% CI 0.40-0.69; P < 0.00001) (Figure 2). We found no statistical difference for
myocardial infarction rates (OR 0.85; 95% CI 0.72-1.01; P = 0.06) (Figure 2),
contrary to the popular belief that protamine could be related to worse cardiovascular
outcomes in post-operative care. Protamine significantly reduced stroke rate (OR
0.85; 95% CI 0.74-0.97; P = 0.02) (Figure 2). The fear that it might be associated
with surgical site thrombosis or other acute cerebrovascular events does not seem to
translate into practice: the reduction in stroke in the group that used protamine
seems to be related to the decrease in the reoperation rate for hematoma. The
reduction in anesthetic time and the decrease in surgical manipulation appear to be



associated with a better overall neurological prognosis. Finally, no difference was
identified in terms of mortality (OR 0.96; 95% CI 0.71-1.30; P = .79) (Figure 2).

Conclusion: Protamine is a safe, and its use can be an effective measure to
minimize the risks of open carotid surgery, without being associated with adverse
outcomes

Figure 1. PRISMA flow diagram of study screening and selection



Figure 2. Results


