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ABSTRACT 1 

Therapeutic hypothermia (TH) is indicated in a number of traumatic brain injuries as well 2 

as for cardiovascular shock1, but it has been limited in its application to acute ischemic 3 

stroke. We present the case of a 65-year-old woman with a clinical cerebrovascular 4 

accident (CVA) following a right carotid endarterectomy who was treated with a 24-hour 5 

hypothermia protocol and had a full recovery. The hypothermia protocol utilized on this 6 

patient and a review of the literature surrounding hypothermia in the setting of ischemic 7 

stroke are presented.  8 

 9 

INTRODUCTION 10 

TH has been utilized in the treatment of traumatic brain injury and cardiogenic 11 

shock, showing decreased cerebral and myocardial damage, improved post-ischemic 12 

cardiac function and reduced end-organ damage due to hypoperfusion1,2. Specifically, in 13 

cardiogenic shock patients it has been shown that lowering brain temperature, even if 14 

only by a few degrees, reduces ischemic damage2,3. However, despite the underlying 15 

similarities in the pathophysiology of injury, the benefits of TH have not been fully 16 

explored in patients with acute ischemic stroke.  17 

 We present one case of acute ischemic stroke following right carotid 18 

endarterectomy (CEA) that was treated with immediate TH, lasting 24 hours.  19 

   20 

CASE REPORT 21 

A 65-year-old woman with no prior history of CVA presented to clinic with 22 

carotid duplex ultrasound findings of greater than 70% stenosis of her right internal 23 

carotid artery.  The patient underwent a standard right CEA with the use of a shunt with 24 
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Doppler, which demonstrated sustained blood flow throughout the procedure. The CEA 1 

was completed with no apparent intraoperative complications. During awakening from 2 

anesthesia and prior to extubation, the patient showed flaccid paralysis of the left upper 3 

and lower extremities.  This left-sided hemiparesis was clinically suggestive of an acute 4 

CVA.  Upon re-exploration, surface Doppler ultrasound demonstrated signal on the right 5 

internal, external and common carotid arteries. The artery was opened and an 6 

embolectomy catheter was advanced and pulled back, with no return of debris. Upon 7 

closing, the patient was taken to radiology for an emergency computed tomography (CT) 8 

as well as a computed tomographic angiography (CTA). The CT and CTA were both 9 

unremarkable, showing no signs of hemorrhagic stroke and confirming presence of patent 10 

cerebral vasculature throughout the right and left hemispheres (Figure I).  However, these 11 

findings did not rule out the possibility of ischemic stroke, and given the clinical severity 12 

of the patient’s symptoms, it was clear that the patient had suffered an ischemic stroke. 13 

At this time, tissue plasminogen activator (tPA), the standard protocol for an ischemic 14 

stroke within 4 hours of symptomatic onset, was contraindicated due to recent surgery. 15 

The patient was then taken to the intensive care unit where a standard 16 

hypothermic protocol was initiated. The patient was sedated with propofol, given 17 

vecuronium as a paralytic, and cooled with IV saline and cooling blankets to 33°C, 18 

maintaining that temperature for 24 hours. At that time, the patient was rewarmed, 19 

extubated and a full neurological exam was performed. The patient was able to follow 20 

commands; Cranial Nerves I-XII were intact to motion and sensory; strength was 5/5, 21 

bilaterally in upper and lower extremities; deep tendon reflexes were +2/4, bilaterally in 22 

upper and lower extremities; sensation to pain, vibration, light and deep touch were 23 
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intact, bilaterally in upper and lower extremities. The patient showed no signs of focal 1 

neurological deficit and was discharged on post-operative day 4.  2 

 3 

DISCUSSION 4 

Despite evidence of the neuroprotection of TH in ischemic brain injury and 5 

cardiopulmonary resuscitation, there has been very little data showing the benefit of TH 6 

in acute ischemic stroke patients. In this case report we describe the presumed benefit of 7 

TH in a patient who suffered an acute CVA immediately post-operatively and benefited 8 

from this therapy. Although we cannot be certain that there is a true causal relationship 9 

between TH and the resolution of our patient’s hemiplegia, there is clearly a temporal 10 

relationship. There is compelling evidence to support our theory that cooling neuronal 11 

cells may ameliorate damage caused by ischemia and/or trauma.  12 

 In 2014, Xu et al. presented compelling data that demonstrated the 13 

neuroprotective nature of TH in rat models that were exposed to global ischemia using an 14 

in vitro model of oxygen glucose deprivation4. Xu et al. found that intermittent 15 

hypothermia offered protection against ischemic injury on a cellular level altering 16 

viability and inhibiting cellular death pathways4.  That same year, Matsui et al. found that 17 

hypothermia significantly decreases the release of Interleukin 17 and Granzyme B, 18 

factors that mediate neuronal cell death, from T-cells following a model for toxic 19 

neuronal cell injury (P < 0.05 when compared with normothermia)5.  This finding 20 

suggests that hypothermia plays an important role in neuroprotection as the immune 21 

system recognizes, and responds to, acute brain injury.  22 
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In January 2015, Alonso-Alconada et al. used a piglet asphyxia model to prove 1 

that cooling the brain to 33.5-35°C was protective in brain regions following ischemic 2 

injury in an animal model6. Time has also been shown to be an important factor in the 3 

effectiveness of TH. Yenari and Hemmen found that TH is most neuroprotective when it 4 

is applied during, or even before, the onset of ischemia7. This is both applicable and 5 

supportive of the application of immediate TH in the setting of CVA following CEA.  6 

Despite the benefits of neuronal protection, TH does have potential adverse 7 

effects to be aware of. It has been shown to provoke pneumonia8, coronary spasm and 8 

life-threatening arrhythmias3 and should therefore be used with caution in patients with 9 

pulmonary and/or cardiac comorbidities.  10 

While this is clearly a single case report, and is limited in the scope of its 11 

application, it may still be beneficial to consider a protocol whereby TH could be 12 

considered as one of the therapeutic interventions available in the setting of ischemic 13 

stroke. Other limitations include a lack of radiographic criteria to make a firm diagnosis 14 

of CVA. However, clinically, our patient did have complete hemiparesis, which resolved 15 

post-intervention. While, our patient’s hemiparesis may have been transient, the temporal 16 

relationship between the symptomatic resolution and TH is definitive enough to warrant 17 

further research. Although narrow in its application, the use of TH in acute CVA can be 18 

an important and effective therapeutic option immediately following CEA. Further 19 

research must be directed at the effectiveness of TH in this setting.    20 

 21 

 22 

 23 
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FIGURE 
 
Figure I: Post-operative CT Angiography: Sagittal section, 9° showing patent right 
internal carotid

 
	
  


