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Significance/Uniqueness of Case

• There is an abundance of research that revolves 
around safe and feasible practices for cardiac 
surgeries. In anesthesia, utilizing anesthetics that 
maintain proper hemodynamic stability is 
important intraoperatively and postoperatively. 

• Research has also shown that in patients 
undergoing cardiac surgery sevoflurane has 
decreased the rate of myocardial infarction and 
death. Despite these favorable characteristics of 
sevoflurane, xenon has the potential to trounce 
sevoflurane as the anesthetic of choice in cardiac 
procedures. Xenon has a blood-gas partition 
coefficient of 0.115, which is a vital property in 
anesthesia that allows for rapid induction and 
emergence (Baumert, 2009).

• These properties are involved in xenon’s 
advancement in anesthesia and studies have 
shown that xenon is just as feasible and safe as 
sevoflurane, specifically in patients undergoing 
cardiac surgery (Stoppe, 2013). This review aims 
to compare how much more effective xenon is 
than sevoflurane in maintaining hemodynamics 
and reducing emergence time. 

Although sevoflurane is the preferred anesthetic in 
cardiac surgeries, several research articles have 
proven the effectiveness of xenon as an anesthetic 
agent. Specifically, some have shown that xenon-
based anesthesia has significant hemodynamic 
stability and a rapid emergence time. This rapid 
emergence is primarily due to xenon’s extremely low 
blood: gas partition coefficient of 0.115. A reduction in 
ischemic and reperfusion damage was also seen in 
animal models that received xenon before the MI 
(myocardial infarction). This review aims to compare 
how much more effective xenon is than sevoflurane 
in maintaining hemodynamics and reducing 
emergence time.  

Paralysis was established with 0.1-0.5 mg/kg of 
rocuronium. Anesthetic maintenance was achieved 
with a 0.5-1.5 µg/kg/hr infusion of sufentanil and 
either xenon (at concentrations of 45-50 vol%) or 
sevoflurane (at concentrations of 1-1.4 vol%). Xenon 
and sevoflurane were titrated according to the 
patient’s BIS values (maintained between 40-60) and 
physiological parameters. 

Results:  In the randomized trial, there were no 
differences in patient characteristics or preoperative 
evaluations. Intraoperative values and duration of 
anesthesia were comparable, and all patients were 
followed up with. When evaluating hemodynamics, 
values were separated into before, during, and after 
cardiopulmonary bypass. The average arterial blood 
pressure (ABP) before CPB in patients who received 
xenon was 110/59 mmHg; the mean ABP in patients 
who received sevoflurane was 114/61 mmHg. Mean 
ABP during CBP for xenon was 72/62 mmHg and for 
sevoflurane was 73/65 mmHg. After weaning the 
patients off of CBP the mean ABP for patients who 
received xenon was 105/58 mmHg and for patients 
who received sevoflurane was 111/61 mmHg. 
Intraoperative anesthesia time was 4 hours and 44 
minutes and 4 hours and 38 minutes for xenon and 
sevoflurane groups, respectively. In patients who 
received xenon, the average dose of epinephrine 
was 0.0004 µg/kg/ min. The sevoflurane group 
received an average epinephrine dose of 0.0002 
µg/kg/ min. Lastly, the average duration in the ICU 
for the xenon group was 38.4 hours and 56.8 hours 
for the sevoflurane group. 

Charts/Graphs/Pictures Although blood pressure in patients who received 
xenon was lower than of those who received 
sevoflurane, incidences of myocardial dysfunction in 
xenon patients were half that of sevoflurane patients. 
In addition, duration in ICU (18 hours less), overall 
blood loss, and fluid administration values were all 
lower in patients who were administered xenon 
anesthesia. Because multiple other factors could 
have influenced blood pressure and hemodynamic 
stability during the procedure the results may not be 
as accurate. Due to the small sample size of the 
study, more thorough research needs to be done to 
be able to establish apparent differences in xenon 
anesthesia and sevoflurane.

Conclusions
Xenon group: open circles, Sevoflurane group: closed circle 
A. Cardiac Output Index, B. LVSWI, C. Stroke volume, D. 
PCWP

The widespread use of xenon in anesthesia would 
benefit future patients undergoing strenuous cardiac 
surgery. The anesthetic benefits that xenon possesses 
would greatly improve postoperative outcomes of 
patients. Today it’s use is limited because of its high 
costs to obtain and process it, however, continuous 
research should be pursued to try and bring the cost of 
xenon down so it can be accessible to all patients. 
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Methods: All patients received standard care and 
all medications were continued up until the day of 
the surgery except ACE-inhibitors, metformin, and 
AT2 receptor antagonists. All patients received 
general anesthesia with equipotent amounts of each 
anesthetic, either xenon or sevoflurane. Standard 
monitors and invasive monitors were placed and 
inserted. Induction was established with 1mg/kg of 
Propofol and 0.5-1.0 µg/kg of sufentanil. Paralysis 
was established with 0.1-0.5 mg/kg of rocuronium.

The average length of hospital stay for the xenon 
group was 17.5 days and 14 days for the sevoflurane 
group. In contrast to studies by multiple other 
researchers, the average ABP in xenon was less 
than sevoflurane. The low blood pressure during 
CBP could have been the result of the administration 
of the propofol infusion.
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