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Baseline

Baseline average is 1.17 cases/week

SMART Goal:
Increase the number 

moderate sedation cases for 
pediatric imaging scheduled 

from a mean of 1.17 per 
week to a mean of 5 per 
week by RITE (Realizing 

Improvement Through Team 
Empowerment) course 

graduation day on 3/20/20.



Analysis

Clarify time duration cutoff

MACHINES

METHODS MATERIALS

CAUSE AND EFFECT DIAGRAM

Radiologist & tech protocols 
must correctly predict scan time

LOW UTILIZATION
OF MODERATE
SEDATION FOR

PED IMAGING

PEOPLE

MEASUREMENTS ENVIRONMENT

Protocol steps must be accurate

If combined with CT that 
can be done non-GA should 
not necessarily exclude

Complex protocol process

Need correct protocol routing order

RN must thoroughly complete “.mod”

Lack of standards for RN chart review

Child Life: must follow script/predict 
candidacy- subjectivity?; no in-person 
mtg or mock/virtual scanner IV/trial 

Anesthesia not included

Availability of 
sedation meds

Options will increase (nitrous)
Definition clarity (e.g., anxiolysis) / 
alignment with anesthesia

Lack of anesthesia QA on meds, etc.

Many involved (rad, tech, RN, 
child life, sedation, scheduler)

Age screen must capture all

Heterogeneous experience, age, 
interest, specialization, process 
understanding, consistency, vigilance

Sedation staff (e.g., unavailable 12/23-1/11)

Presumptive or last-minute addition / change in 
clinical or research sequences: time ↑

Accuracy of child life prediction?

Only provider “unsure” cases are captured

Actual written protocols must 
be standardized and reflect 
time

Appropriate scanner (e.g., 
specific magnet) / slot must be 
available when sedation avail

For some exams, requisite staff (specialized tech, 
RN, rad) must also all be available

Designated GA blocks; sedation 
could overlap / compete

Time dependent on sedation level
Sedation failure rate (low so far)

Frequent schedule delays can disrupt 
sedation-scanner coordination

Resistance to change for some

Immediate focus on image quality; 
patient access issues more removed

Misaligned perceptions about 
when mod sed. appropriate

Misaligned perceptions about sedation 
required for specific exams (e.g., CT)

Busy staff; extra work for .mod etc.

Cases booked in advance: may not see 
immediate result of process changes

Lack direct incentives to comply

Repercussions for motion-
degraded exam; err on side of GA

GA greater flexibility if unanticipated 
scan time increase, etc.

Child life documentation

“Magnet time” vs. # 
estimated minutes

If meets criteria, must 
schedule appropriately

Lack of awareness of program by 
ordering providers and some staff

“Traditional” imaging / 
follow-up most feasible

Miss potential cases where 
provider selects “GA”

No “mod sed.” 
ordering option or 
guidance
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Key Drivers

Key Drivers

Need clear and consistent 
eligibility criteria for 
moderate sedation

Protocolling routing order 
must be consistent

RN must consistently apply 
sedation screening criteria 

(.mod) in protocol

Ordering providers must be 
aware of sedation program 

and not select GA by default

Key focus areas from fishbone/Pareto:
1. Lack of clear sedation candidacy criteria
2. Inconsistent protocol routing
3. RN not completing sedation screen
4. Lack of awareness by ordering providers



Interventions



Results

Average cases/week increased from 1.17 to 6.14, with as many as 7-8 cases/week.

• Constant sedation success rate at 85%
 80% of failures in MRI (longer-than-anticipated exams)

• Sedation case distribution:
 67.6% MRI, 25.0% CT, 7.4% NM (up from 0%)

• Direct MRI charges $2-20K lower for sedation compared to GA

• Wait times for 3rd next available GA MRI appt. trended downward to 
mean of 24 days from mean 36-40.5 days in preceding months 



Sustain Plan



Key Learning Points

• Targeting most high-impact yet modifiable process deficiencies 
(RN screening) facilitated success exceeding expectations.

• Concentrated lower-level reliability interventions (standards, 
training, forecasting) helped gain momentum and cultural buy-in 
while awaiting higher-reliability process (EHR updates).

• Potential model for workflow change in the face of 
organizational resistance.



• Adapting to change:
 COVID-19: exam volumes, GA limitations
MRI scanner downtimes

• Provider and service outreach

• Expansion of program capacity

• Culture of continuous improvement

Next Steps

THANK 
YOU!


	Improving Utilization of Moderate Sedation Services for Pediatric Imaging�Evan J. Zucker, MD1; Stephanie Wintch, RN1; Young Chang, RT1; Lindsey Commerford, RN1; �Rizza-Belen Diaz, RT1; Trista H. Redfern, RN1; Tammy N. Wang, MD2; Linda Lam, BS3; �Casey Carlson, RT, MBA1; Rebecca E. Claure, MD2; Donald P. Frush, MD1; �Jake Mickelsen, MBA3; Marc H. Willis, DO, MMM1,3; David B. Larson, MD, MBA1,3�Departments of 1Radiology, 2Anesthesia, and 3Quality Improvement, Stanford Children’s Health 
	Team Members
	Baseline
	Analysis
	Key Drivers
	Interventions
	Results
	Sustain Plan
	Key Learning Points
	Next Steps

