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The Team
• Division 

Saloni Agarwal, MD  CS&E Participant
Olga Giddens, RN CS&E Participant 
Syed Shah, MD   Team Member
Veronica Rettig, NNP Team Member
Amy Quinn, MD Team Member
Dana Henderson Team Member 
Abbie Aburizik, MBA Facilitator

• Sponsor Department: 
Margarita Vasquez, M.D. – Associate Professor, Department of 
Neonatology
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AIM Statement 

To reduce the time from central vascular access
placement to obtaining an X-ray from 30 minutes to 20 
minutes in neonates until May 2017



Project Milestones

• Team Created March 2017
• AIM statement created March 2017
• Weekly Team Meetings March 2017- present
• Background Data, Brainstorm  October 2016-March 2017

Sessions, Workflow and Fishbone 

Analyses

• Interventions implemented End of March 17-April 2017

• Data Analysis October 2016-May 2017

• CSE presentation June 2 2017
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Background-What is central vascular access?

• Central vascular access is a common occurrence in the NICU 

for establishing a secure and sometimes long standing 

access in neonates with limited access

• Currently the gold standard for confirmation of central 

vascular access (PICC lines, umbilical lines) in neonates is an 

X-ray



What the pre-intervention data showed…

• Assessment of the data in the NICU from 2016, showed that 

the average time to obtain an X-ray after central vascular 

access was 30 minutes



Why is this a problem?

• Procedure completion is marked by confirmation of central line 
placement on an X-ray

• Delay in obtaining an X-ray leads to a to a delay in the completion of  
procedure 

-Parents are having to wait for completion of the procedure to visit their 
baby

-Another issues is staff overtime, which can lead to a waste of time and 
resources 



Plan : Process analysis



Plan: Fish bone
Measurement Materials Method

Environment Manpower Machine

Extra supplies

PICC line in the 
heart,too much 

radation, too much 
time spent on the 

procedure

Expensive 
machine

Inexperienced 
person 

Baby is not fully 
sedated

Baby ubstable 
after PICC 

Unable to place 
PICC

Not able to obtain  
ultrasound

One machine only

Incorrect method 
of ultrasound

Incorrect 
ultrasound 

Data collection 
sheet

Have sterile 
supplies 

Space crunch

When to order 
sedation

Extra staff for 
recording

Parent may not 
consent

Need more 
sedation, more 

Too much time 
spent in the 
procedure, pt. is 
sterile so delay 
in other care, 
parents unable 
to see the infant  

Difficult anatomy/unable to 
obtain central vascular 
access

Orders not in chartIncorrect film

Incorrect order

One elevator

Other unstable 
patient needing 
priority

Pt. unstable after 
procedure

Inadequate sedation

Machine needing 
repair, so the need to 
bring a replacement 
from another 
department

Space crunch

When to order 
sedation

Sterile supplies 

Extra supplies 

Inexperienced 
person

Extra staff for 
recording 

No checklist to 
confirm orders

Single machine 
for the NICU

Expensive 
machine

Measurement Materials Method

Environment Manpower Machine



Plan: Pre-intervention Data Collection



Pre-intervention Data





Do : Implementing the Change
3 phases: 
1) Collect data and develop protocol: October 2016- March 2017
Lessons learnt:
- Missing/incomplete orders 
- Call to X-ray dept. answered by a secretary who pages out the call(No 

direct contact with the available X-ray tech 

2) Education, order checklists and instructions with the central vascular 
access team: End of March 2017-ongoing

Lessons learnt:
- Continuous education needed with the staff, physicians and X-ray techs

3) Weekly Quality checks: End of March 2017-ongoing



Do: Intervention
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Do: Intervention
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Do: Protocol education- Checklist 
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Important highlights:

• Ensure placement of 
orders in the patient 
chart

• Call X-ray techs ahead of 
time via a DIRECT 
contact number

• Request an X-ray within 
30 minutes of start of 
procedure



Do: Protocol education- Data collection sheet 
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Central Access Time Saver (CATS)
Protocol

Neonate needs a central line

Ensure checklist is completed

Request X-ray tech to arrive in 30 min after START of procedure

Ensure recording of information on the data  collection sheet



Do:  Interventions based on issues/drivers from 
fish diagram
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• Ensure there is adequate space for free movement while obtaining an X-ray  by 
clearing the area around the patient 

• Ensure there is sedation readily available if extra doses are needed
Environment 

• Protocol developed
• Educational in-services for nurses and physicians
• Weekly quality checks

People

• Ensure correct orders are placed and correct X-ray film is obtained
• Administer post implementation survey a month after implementation of 

interventions
Measurement 

• Perform weekly quality checks on the machine
• Discuss the possibility of provision of 2 machines in the future

Machines

• Checklists and protocol algorithms readily available with the staff
• Lack of accountability will be addressed by nurse managers as needed

Material

• New employee orientation to include presentation on protocolProcess



CHECK: Results/Impact







Neither Baseline nor Intervention data
are Normally distributed

Baseline and Intervention data variances
are significantly different  Intervention 
data variation is significantly less – a 
good thing.



ACT: Sustaining the Results 

• Short term audits
-Daily to weekly

• Long-term audits
-Quarterly review of patients where X-ray response time was more than 
20 minutes 

• Education 
-PRN based on compliance
-Yearly competency for nurses
-Part of new employee orientation to the NICU
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Return on Investment

• UHS 2017

Average hourly salary of a vascular access specialist= $25-35/ 
hour

Not making parents wait to see their baby  =  PRICELESS
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Conclusion/What’s Next
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Significant increase in variation and average in 2nd half 
of Intervention period



Conclusion/What’s Next

• Barriers to sustaining the results
-Some staff ‘forget’ to follow the protocol

• Plan
-Continue audits 
-Relay audit data to nursing staff at daily huddles
-One on one counseling with staff who is not compliant

• Future plans
-Work with IT to make a ‘Central Line order set’
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Questions
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University Health System 
Central Line Times

Wayne G. Fischer, PhD

30May2017







06Jan2017 = 386 min



Neither Baseline nor Intervention data
are Normally distributed.

Baseline and Intervention data variances
are significantly different  Intervention 

data variation is significantly less – a good 
thing.



Baseline and Intervention medians not significantly different.



Intervention mean significantly less than Baseline mean.





From March 25th through the first April 17th, very consistent times…then something changed.



Significant increase in variation and average in 2nd half 
of Intervention period



Both 1st and 2nd half of Intervention data
are Normally distributed.

1st and 2nd half Intervention data variances
are significantly different  2nd half Intervention 
data variation is significantly greater – a bad 
thing.



2nf half Intervention Procedure Time mean significantly greater 
than 1st half mean.



Procedure End to X-ray Taken –
Intervention Period
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