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In lower extremity orthopedic surgery, neuraxial anesthesia combined with moderate sedation is a commonly 

employed technique for joint arthroplasty procedures. While effective, moderate sedation carries inherent risks, 

including over-sedation, respiratory depression [1], post-operative delirium [2], and potential neurologic injury due 

to hypoxia or hypotension. Thus, managing patients under spinal anesthesia presents a delicate balance between 

achieving sufficient sedation and maintaining patient safety.

This feasibility study investigates the use of an audio-visual intervention to reduce over-sedation and improve 

intraoperative management of patients undergoing knee arthroplasty with neuraxial anesthesia. Specifically, we 

explore the effectiveness of noise-canceling headphones and tablet-based streaming content as a means of 

reducing the need for excessive intravenous sedation, thereby enhancing both patient experience and overall 

safety in the operating room.

INTRODUCTION

The integration of media with noise-reduction technology has been shown to reduce

sedation requirements in patients undergoing orthopedic procedures, potentially mitigating

the adverse effects associated with excessive sedation, particularly in elderly, morbidly

obese, and obstructive sleep apnea patients. However, limited studies to date have

examined video as an alternative to music with noise-canceling headphones.

This was a successful pilot. Preliminary results from this intervention demonstrate that

noise-canceling headphones paired with a streaming tablet represents a safe and easily

adoptable adjunct to our current standard of practice for lower extremity orthopedic

surgery and may help to mitigate the risks associated with oversedation. Thus, it

represents a reasonable intervention in patients at increased risk for these complications

(ie, poorly controlled obstructive sleep apnea (OSA), severe pulmonary hypertension,

or significant neurocognitive impairment). This protocol was associated with high patient

satisfaction scores in interested patients and minimal disruption to surgical/anesthetic

workflow in the operating room.

It is important to note that barriers to success with this protocol mirror the challenges

associated with the management of patient’s receiving sedation with a spinal anesthetic.

Delays/failure of the spinal anesthetic to set up require communication, patience, the need

for increased sedation/conversion to a general anesthetic (GA) and may be more

apparent to a patient receiving minimal sedation. Similarly, a receding spinal during a

prolonged surgery is associated with comparable concerns. Finally, conversions to

general anesthesia, though rare based on this sample, are still possible with minimal

sedation and may be precipitated by different factors (anxiety) necessitating careful

procedural selection for this protocol.

Further inquiry could examine the effect of this intervention on system-based processes

(ie, PACU length of stay (LOS), cost/waste in the OR) in addition to the metrics detailed in

this protocol in a controlled trial. In addition, various virtual reality (VR) systems are

gaining traction and could help mitigate some of the ergonomic challenges associated

with positioning of the tablet in the OR.

DISCUSSION
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FIGURE 1 | Key perioperative events in minimal sedation protocol. 
ANC: Active-noise cancelling; LAI: Local Anesthetic Infiltration.
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MATERIALS & METHODS

This successful pilot demonstrates that the use of video with noise-canceling headphones

is a safe and easily adoptable adjunct to our usual standard of practice to reduce the risk

of over-sedation in patients presenting for lower extremity orthopedic surgery. In

conclusion, this intervention was generally associated with high patient satisfaction scores

without disrupting the anesthetic or surgical workflow, making it a viable option for

improving care in the operating room, particularly for those at higher risk for over-sedation.

CONCLUSION

Figure 1 | Pertinent metrics of success in a minimal sedation protocol.

₳ Patient was noted to be impatient following a longer than anticipated case duration.

₴ Longer than expected set up of spinal blockade, initially requiring an increase in sedation with LAI by the surgeon.

₱ Receding spinal in a longer than anticipated case, requiring small boluses of intravenous analgesics at closure.

₹ Patient with significant neurocognitive impairment that required more attention by the in-room provider.

₮ Conversion to a general anesthetic in a patient with severe pulmonary hypertension with a history of panic disorder.

This QI project was conducted at the Mayo Clinic in Rochester, Minnesota, beginning in January 2025. 

Eligible participants undergoing knee arthroplasty with spinal anesthesia received either mepivacaine or 

bupivacaine, guided by the institution's OASIS (Orthopedic Surgery & Anesthesiology Surgical Improvement 

Strategy) protocols. 

FIGURE 2 | Minimal Sedation 

protocol supplies and set up.

Following the establishment of the spinal blockade,  

participants were provided with noise-canceling 

headphones paired with a tablet, offering the option to 

stream either music or video. Key perioperative 

information was collected in a survey that detailed the 

impact of the protocol on the patient’s experience and 

surgical/anesthetic workflow in the operating room.

RESULTS

97%

3%

Patient Satisfaction

I would prefer reduced sedation 
(29/30)

I would prefer general 
anesthesia or deep sedation 
(1/30)

87%

10%

3%

In Room Provider Satisfaction

I was able to work without difficulty  
(26/30)

Interfered with my duties but it was 
manageable (3/30)

It was unbearable and required 
general anesthesia to complete the 
procedure (1/30)

97%

3%

Surgeon Satisfaction

No, I was able to 
operate without 
difficulty (29/30) 

Some, but it was 
manageable (1/30)

0%

100%

Respiratory Events

Significant desaturation 
events (0/30)

No significant 
desaturation events 
(30/30)


