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The Team 
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– CPT Justin D Kocher, MS RD 
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– Iba Aburizik - Facilitator 

• Department Sponsor 
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AIM  STATEMENT 

The aim of this project is to increase the efficiency and safety of 

delivering High Dose Radiation therapy to patients with 

gynecological cancers through increased accountability, standardized 

processes and an overall 10% reduction in the total appointment time 

per procedure per day. 

 

 

The process begins when a patient arrives for their appointment and 

ends when the patient completes their HDR treatment and receives 

discharge instructions.  This is important to improve because it 

aligns with our strategic goal to improve the care of patients who 

have on-going radiation treatments.   
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Project Milestones 

• Team Created    Aug 2013 

• AIM statement created   Sept 2013 

• Weekly Team Meetings   Aug 2013 - Present 

• Background Data, Brainstorm Sessions, Aug 2013 – Oct 2013 

 Workflow and Fishbone Analyses 

• Intervention(s) Implementation  Nov 2013 – On-going 

• Data Analysis    Dec 2014 – On-going 

• CS&E Presentation    Jan 2014   
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Background 
Context 

– High Dose Radiation (HDR) treatment for 

cervical cancer is an emerging evidenced 

based procedure with notable success 

– Outpatient procedure 

– Invasive and uncomfortable for the patient 

Rationale  

– At risk population 

– Complex mode of delivery 

• Relies on several healthcare providers 

• Protocol span several hours and 

involves frequent patient hand-off 

– Dangerous side effects  

• Patient  

• Providers 

Image Sources: http://www.cancerresearchuk.org/cancer-help/type/cervical-cancer/treatment/radiotherapy/about-cervical-

cancer-radiotherapy (top right); http://diacorinc.com/transfer (top center); http://www.aboutbrachytherapy.com/en-

us/patients/cancers/cervical-cancer/Pages/brachytherapy-treatment.aspx (bottom) ; ttp://www.koboldmedical.com/catablog-

items/pro-lock-fletcher-model-gyn-tandem-and-ovoid-setct-and-mri-compatible/ (bottom center) 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=47bSrd6NRjyoqM&tbnid=DfpYBiIzS7Q9eM:&ved=0CAUQjRw&url=http://www.aboutbrachytherapy.com/en-us/patients/cancers/cervical-cancer/Pages/brachytherapy-treatment.aspx&ei=EcBmUpukIqqE2wWcsYHoAg&psig=AFQjCNE5eTUnkb83X0Igh6dyqrFZlcljzQ&ust=1382551356522333
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Selected Process Analysis Tools 

 

• Process Map 

• Flowchart 

• Fishbone 

• Chart Review 

• SPC Charts 

 

 

 
Image Source: http://ebsindy.com/services/process-evaluation-analysis/ 



HDR Timeline Checklist and Process Map 
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Planner Physicist Second Physicist 
Radiation Oncologist Therapist/ Operator 

Review scans/films & 
prescription 

Develop planning strategy 

Treatment planning 

Delivery unit 
programming 
parameters 

Verify source positioning 

Verify treatment 
calculations 

Daily unit QA 

Insert applicator 

Rad Onc  
Nurse 

 
 

CT patient 

Review CT                                                                    Review CT / Prescribe treatment 

Set up patient 

Program unit 
Review treatment 

plan & physics checks 

Check treatment unit program & patient setup 

Attend treatment Treat patient 

Rad Onc Nurse Remove applicator 

Audit paperwork & 
secure unit 

Audit paperwork 

Wash applicator 
Inspect applicator 
Sterilize applicator 

SOC Nurse 

Patient Check-in 

Patient Time-out / 
Procedure begins 

Procedure Complete 
– waiting for CT 

CT Scan Complete – 
Patient waiting for 

treatment 

Patient Brought to 
Vault for Treatment 

Treatment Complete 

Patient receives 
discharge 

instructions 

Patient  

Waiting 

*chance for near miss / 

critical patient error 

* 

* 

* 

* 

* 

* 

* 

Check for source 
retraction & survey 



Lack of 

efficient safe 

treatment 

Wrong patient/ wrong 

treatment 

Excessive wait times 

CAUSES OF HDR Risk 

Physicists batch 

sometimes when 

doc is busy 

Doctor’s schedule; 

meetings, tumor, pt 

leaves 

No of treatment rooms 

Equipment availability; CTs 

adequate supplies, sterilizer,  

Machine failure 

ex. Retractor 

flang, mosiac 

Handling radiation  

source 

Wrong image 

reviewed/ human, 

computer error 

Multiple HDR’s 

scheduled 

Incorrect radiation 

exposure 

Processes 

Infection/ Contamination 

Plan development, 

calculation verification 

Physicist/doc 

availability 

GME training 

Patient scheduling; other 

treatments, imaging, pt late, 

Holidays 

Hand Hygiene: 

Carelessness; Hand 

sanitizer, sink availability, 

Gloves, Education 

Applicator placement 

removal 

Patient arrives 

late/early 

Teaching; GME Physicists 

Dosimetry 

Vault Mechanical door 

failure 

Source fails to retract 

MOSAIQ calculation 

error 
MOSAIQ calculation 

Doc/ Phys error 
Language barrier 

Similar names 

Sterilization droplet tran., Blood/body 

fluid exposure/ Packing Material 
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Background Data Collection for Current Process 
Efficiency 

Patient Charts reviewed (11 months of data) 

– Nursing Treatment Assessment Form 

– Physician Procedure Note 

– MOSAIQ Software 

• Treatment Time 

• CT Image Time 

Cohorts
Check-in to Procedure 

Time out (mean time) 

Applicator Placement        

(mean time)

Waiting for CT 

(mean time)

Waiting for Transfer 

to vault (mean time)

Time spent on 

treatment (mean 

time)

Total Treatment 

Time (mean time)

Patient 1 of 1 57.5 27.1 28.5 77.1 26.1 216.3 

Patient 1 of 

Multiple          
71.67* 27.1 32.6 87.43* 36.3 255.1*

Patient 2 of 

Multiple      
83.74* 29.3 34.2 98.33* 29.5 275.1*

*mean values  were found to be statis tica l ly di fferent
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Changes That Will Result in an Improvement? 
 

• Implement a checklist to standardize processes and 
assign accountability for the high priority steps 

• Provide physician schedule access to patient 
scheduler 

• Stagger patients appointment times by 30 minute 
intervals  

• Give the physician a 10 minute warning for each 
procedure 

• Physicists will get plans approved/checked as they are 
complete rather than waiting for both too be 
developed 

• Assess infection control / contamination protocols - 
standardize 

• Use “patient notes” in Epic if the patient needs a 
translator so that the need can be anticipated 

Good Practices to Sustain!! 

 2nd Physicist double checks 

calculation 

 Calculation conferred with 

computer recommendation 

 Nurse preps procedure room for 

physician 

 Staff is using checklists for coding 

and charting 

 Daily vault inspection to ensure 

radiation safety precautions are 

working 

 Physicist clears vault after each 

treatment 

 Physicist develops preliminary 

protocol for physician during 

treatment development 

 

 

Intervention 
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How Will We Know  
That a Change is an Improvement? 

• Shortened length of stay for treatment 

– Tracking specified time intervals 

– Total decrease in total treatment time of 10% 

• Interventions target improved scheduling, care coordination 
and patient hand-off.   

• Increase Patient Safety  

– No patient medical errors (zero radiation related errors) 

• Standardize the process/minimize chance for medical errors 
– Compliance with HDR Tracking form 
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HDR Tandem and Ovoid Tracking Form – November 2013 
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Results – Radiation Errors 

• HDR T&O Tracking form 
expanded to all HDR 
services 

– Communication 

– Accountability 

– Documentation 
(certification) 

Zero radiation errors 



Intervention 
 8 November 2013 

UCL 
321.1 311.9 

CL 
220.4 

200.2 

LCL 
120.4 

88.5 

84.8

134.8

184.8

234.8

284.8

334.8
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Date 

Total High Dose Radiation T & O Appointment Time (Patient 
1 of 1 Scheduled) 

Goal Reduction 10% 20.4 minutes 

Actual Reduction 9.2% 20.2 minutes 

Special Cause: unplanned  
equipment outage 

Results 
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UCL 
381.7 

274.7 

Special Cause: patient 
driven arrival conflict 

CL 
252.5 

205.6 

LCL 
136.4 136.4 

87.6

137.6

187.6

237.6

287.6

337.6

387.6

437.6

To
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Date 

Total High Dose Radiation T & O Appointment Time 
(Patient 1 of Multiple Scheduled) 

Intervention 
 8 November 2013 

Goal Reduction 10% 25.25 minutes 

Actual Reduction 18.6% 47 minutes Results 
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Special Cause: Patient 
driven arrival conflict 

UCL 
388.2 

337.1 

CL 
272.0 

219.4 

LCL 
155.8 

111.4

161.4

211.4

261.4

311.4

361.4

411.4
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Date 

Total High Dose Radiation T & O Appointment Time 
(Patient 2 of Multiple Scheduled) 

Intervention 
 8 November 2013 

Goal Reduction 10% 27.2 minutes 

Actual Reduction 19.34% 52.6 minutes Results 

Results Summary 
Target % 

Reduction 
Actual % 

Reduction 

Patient 1 of 1 10% 9.2% 

Patient 1 of Multiple 10% 18.6% 

Patient 2 of Multiple 10% 19.34% 

Weighted total 15.33% 



Return on Investment 
Step 1: 

– Calculate labor cost saved per encounter: $107.89 

• Includes reduction in direct costs for nursing, physicists, 
physician, and technicians time and indirect support 
services 

Step 2: 

– Cost of labor x ~ 230 encounters annually: 
$24,815.30* 

 

*Additional cost benefits excluded from the calculation 
– Reduction in medication costs 

– Costs associated with facility rent and other support services 
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Soft / Qualitative Benefits 
• Patient Satisfaction 

• Improved staff communication & patient hand-off 

– Potential reduction in medical errors 

• Standardized work flow  

– Better resource utilization and increased clinic 
throughput 

– Annual certification tool for radiology services 

• Identification of other performance improvement 
opportunities 

20 
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Future Project Ideas 

• Clinic template updates 

– Validating time requirements 

– Balancing physician availability with nursing support 
staff 

• Updated patient check-in policies 

– Patients arriving extremely early or late for 
appointments 

– Consider further staggering appointments to 45 min 

 

 



Sustainment / Conclusion 

• Plan 

– Continuous data collection and tracking  

• HDR daily huddles 

• Monthly updates with SPC Charts 

• Quarterly review of tracking requirement 

• Challenges 

– Appointment conflicts with partner clinics 

– Timely investigation of process variation between service 
areas 
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Thank you! 

Educating for Quality Improvement & Patient Safety  
 


