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• Reduce patient delays by decreasing dependency on paper documents Ti l t d i t t f f CT d• Reduce patient delays by decreasing dependency on paper documents. • Timely accurate and consistent performance of CT proceduresThe project was a multidisciplinary collaboration between faculty
Improve patient safety by minimizing duplicate exam orders

Timely, accurate and consistent performance of  CT procedures. The project was a multidisciplinary collaboration between faculty ,
• Improve patient safety by minimizing duplicate exam orders . • Reduction in patient delaysradiologists information technology management nursing administrative andImprove  patient safety by minimizing duplicate exam orders . • Reduction in patient delays. radiologists, information technology , management , nursing, administrative and
• Decrease use of paper
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radiologists, information technology , management , nursing, administrative and 
• Decrease use of paper. • Elimination of lost orders and reduced the need to faxtechnical staff The focus was on replacing a paper process with an online exam

Reduce the inefficiencies of paper handling
Elimination of lost orders, and reduced the need to fax. technical staff. The focus was on replacing a paper process with an online exam 

• Reduce the inefficiencies of paper handling. • Improved communication between radiologists nursing and technical stafforder entry application to improve operational efficiencies and decrease patientReduce the inefficiencies of paper handling. • Improved communication  between radiologists, nursing and technical staff.order entry application , to improve operational efficiencies and decrease patient
• Improve efficiencies of operations by adopting a system which
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order entry application , to improve operational efficiencies and decrease patient 
• Improve efficiencies of  operations by adopting a system which • Improved patient safety by eliminating duplication of radiology ordersdelaysy g y

incorporates accurate exam order entry and documentation
Improved patient safety by eliminating  duplication of  radiology orders. delays. 

incorporates accurate exam order entry and documentation. • Improved patient safety by eliminating the possibility of duplicate and
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options while still maintaining some of the flexibility which was needed with the 
• Provides a smooth transition in the training of radiology residents / fellowspaper process Provides a smooth transition in the training of radiology residents / fellows. paper process. p p p

Cost Savings EstimateCost Savings EstimatePrior to the Improvement project a Radiology order consisted of a 2 day Cost Savings EstimateCost Savings EstimatePrior to the Improvement project, a Radiology order consisted of a 2 day Initiation of the project began in June 2005 with implementation in August 2006
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Initiation of the project began in June 2005 with implementation in August 2006. Patient Service Coordinators $105 000 00preparation. The steps required for the end result included the following:

p j g p g Patient Service Coordinators $105,000.00preparation. The steps required for the end result included the following:
A ill P l $ 60 000 00Auxillary Personnel $   60,000.00
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The online exam protocol application features : Paper 4 000 00• Printing of requesting Physician’s requisition, and prior radiology reports on

p pp Paper 4,000.00Printing of requesting Physician s requisition, and prior radiology reports on 
each patient Total: $169 000 00each patient. • Radiologist work list with “color coded” priority alerts

Total: $169, 000.00p
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• Radiologist work –list with color-coded  priority alerts. Old Paper Forms• Attaching requisition and reports to a generic radiology order form that
g p y
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Old Paper FormsAttaching requisition and reports to a generic radiology order form that • BUN/Creatinine trends with red font alert for abnormal values

included patient demographics type of exam selections for oral rectal iv
BUN/Creatinine trends with red font alert for abnormal values.

included patient demographics, type of exam, selections for oral-rectal-iv • Easy accesses to radiologists from home and /or any computer within thep g p , yp ,
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• Easy accesses to radiologists from home and /or any computer within the 
contrast a line for current lab values and a special instructions box
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• Orders then faxed or hand carried to the radiology reading room for
institution.

• Orders then faxed or hand carried  to the radiology reading room for • Pre populated exam protocol drop down list with automatic defaults for easegy g
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• Pre-populated exam protocol drop-down list with automatic defaults for ease 
protocol and radiology signature
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• Flexibility to modify or specialize exam protocols with free text input• Flexibility to modify or specialize exam protocols with free text input.
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• Interactive ‘Notes’ box for the radiologist to include patient care or pre exam• Interactive Notes  box for  the radiologist to include patient care or  pre-exam
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i t ti t th i t ffBase line data is retrospective and includes the following: instructions to the nursing staffBase line data is retrospective and includes the following: instructions to the nursing staff.

• Ability for technical and nursing staff to interact with the radiologist• Ability for technical and nursing staff to interact with the radiologist.
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y g g
“H ld” f ti t d CT d if i til• The time it took to gather all paperwork needed before a technologist could • “Hold” function to suspend care or CT procedure if concerns arise until Pre-populated exam protocol drop-down list with automatic defaults for ease and speed of use.The time it took to gather all paperwork needed before a technologist could Hold  function to suspend care or CT procedure if concerns arise until Pre populated exam protocol drop down list with automatic defaults for ease and speed of use.

begin the CT examination resolution of issuebegin the CT examination. resolution  of issue. g
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t• The time it took to fax an order from an end user to radiologist for signature t• The time it took to fax an order from an end user to radiologist for signature. tg g
Th ti it t k t l l t d• The time it took to replace lost orders.The time it took to replace lost orders.

• The patient safety risk that resulted from duplicate orders• The patient safety risk that resulted from duplicate orders.p y p

Before – Paper Trail Flow ChartBefore Paper Trail Flow Chart

Radiologist work –list with “color-coded” priority alerts                        Whiteboard Communication ToolRadiologist work –list with color-coded  priority alerts                        Whiteboard Communication Tool
Inbox Notes Schedule Date/Time MRN Name Exam Description Last CREAT Date Status Priority

Total number 
Recent Results Incomplete Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, HEAD/NECK AREA 11/3/2009 IP 2

kl 30 2009 10 00 C SC / C 11/2/2009 2
of patients: 191

i i i i S S i CWorklist:  22 7:30 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, HEAD/NECK AREA 11/2/2009 IP 2

Ancillary Worklist: 0 Wednesday Nov 4 2009 11:00 AM MRN Patient Name CT SCAN HEAD/NECK AREA 11/3/2009 IP 2

PrepTime Appt Time  MRN Exam Description Step Step Time CT_Loc
6:00 PM 7:40 AM MRN CT SCAN HEAD/NECK AREA SchAncillary Worklist: 0  Wednesday, Nov 4 2009 11:00 AM MRN Patient Name CT SCAN, HEAD/NECK AREA 11/3/2009 IP 2

DI Protocol Work List: 483 7:00 AM Wednesday Nov 4 2009 3:00 PM MRN Patient Name CT SCAN ABDOMEN/PELVIS 11/1/2009 EC 2

6:00 PM 7:40 AM MRN CT SCAN, HEAD/NECK AREA Sch
7:30 AM 8:00 AM MRN CT SCAN, HEAD/NECK AREA BP 8:57 AMACCTI8CT Schedule

DI Protocol Work List: 483 7:00 AM Wednesday, Nov 4 2009 3:00 PM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/1/2009 EC 2

Body: 311 8:30 AM Wednesday, Nov 4 2009 9:00 PM MRN Patient Name CT SCAN, CHEST 11/3/2009 OP - Enter Dept 3
7:50 AM 8:20 AM MRN CT SCAN, HEAD/NECK AREA BP 10:37 AMACCTI7
7 00 AM 9 00 AM MRN CT SCAN ABDOMEN/PELVIS S h

y y, , p

Chest: 63 Incomplete Wednesday, Nov 4 2009 1:00 PM MRN Patient Name CT SCAN, SPINE 11/3/2009 OP - Enter Dept 3
7:00 AM 9:00 AM MRN CT SCAN, ABDOMEN/PELVIS Sch
8:30 AM 9:00 AM MRN CT SCAN CHEST EP 10:41 AMACCTI6

Check Patient Schedule in the Following 
Locations

Lyphoma: 70 8:50 AM Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, HEAD/NECK AREA 11/3/2009 OP - Enter Dept 3
8:30 AM 9:00 AM MRN CT SCAN, CHEST EP 10:41 AMACCTI6
8:50 AM 9:20 AM MRN CT SCAN, SPINE Sch•E C Schedule

MSK: 9 7:20 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3 8:50 AM 9:20 AM MRN CT SCAN, HEAD/NECK AREA Sch
7 20 AM 9 20 AM MRN CT SCAN ABDOMEN/PELVIS BP 10 42 AMACCTI8

E.C. Schedule

Neuor: 46 8:50 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, CHEST 11/3/2009 OP - Enter Dept 3 7:20 AM 9:20 AM MRN CT SCAN, ABDOMEN/PELVIS BP 10:42 AMACCTI8
8:50 AM 9:20 AM MRN CT SCAN CHEST Call 10:24 AMACBCTI

•Rose Zone Outpatient

Other: 0  7:40 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3

N 0 7 40 AM W d d N 4 2009 8 00 AM MRN i N CT SCAN CHEST/ABDOMEN/PELVIS 11/3/2009 OP E t D t 3

8:50 AM 9:20 AM MRN CT SCAN, CHEST Call 10:24 AMACBCTI
7:40 AM 9:40 AM MRN CT SCAN, ABDOMEN/PELVIS Call 8:10 AMACBCTI•DIMRCT Weekendt

Nurse: 0  7:40 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3

7:40 AM 9:40 AM MRN
CT SCAN, 
CHEST/ABDOMEN/PELVIS EP 10:37 AMACCTI8DI Coordinator: 0 9:10 AM Wednesday, Nov 4 2009 11:00 AM MRN Patient Name CT SCAN, CHEST/HEAD & NECK 11/3/2009 OP - Enter Dept 3

U i d R di l R t 9 10 AM W d d N 4 2009 10 00 AM MRN P ti t N CT SCAN CHEST/HEAD & NECK 11/3/2009 OP E t D t 3

7:40 AM 9:40 AM MRN CHEST/ABDOMEN/PELVIS EP 10:37 AMACCTI8
9:10 AM 9:40 AM MRN CT SCAN, CHEST/HEAD & NECK Call 10:13 AMACBCTI

•Rose Zone For Patient Display/Edit

Unsigned Radiology Reports 9:10 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, CHEST/HEAD & NECK 11/3/2009 OP - Enter Dept 3

Unsigned Orders 7:40 AM Wednesday Nov 4 2009 10:00 PM MRN Patient Name CT SCAN ABDOMEN/PELVIS 11/3/2009 OP Enter Dept 3

9:10 AM 9:40 AM MRN CT SCAN, CHEST/HEAD & NECK Call 10:13 AMACBCTI
9:10 AM 9:40 AM MRN CT SCAN, CHEST/HEAD & NECK Call 10:01 AMACBCTI•Rose Zone for Patient Display

Unsigned Orders 7:40 AM Wednesday, Nov 4 2009 10:00 PM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3

Notes Wednesday Nov 4 2009 8:00 AM MRN Patient Name CT SCAN CHEST/ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3
7:40 AM 9:40 AM MRN CT SCAN, ABDOMEN/PELVIS EP 10:41 AMACCTI5

CT SCAN•Green Zone OutpatientNotes Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/3/2009 OP Enter Dept 3

Notes Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/3/2009 OP - Enter Dept 3 8:00 AM 10:00 AM MRN
CT SCAN, 
CHEST/ABDOMEN/PELVIS Sch

•Green Zone Outpatient

y, , p

8:00 AM Wednesday, Nov 4 2009 11:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/2/2009 OP   4 8:00 AM 10:00 AM MRN CT SCAN, ABDOMEN/PELVIS Call 8:59 AMACBCTI
CT SCAN

•Green Zone Inpatient

8:00 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/2/2009 OP   4
8:00 AM 10:00 AM MRN

CT SCAN, 
CHEST/ABDOMEN/PELVIS Sch•ACB Schedule

9:50 AM Wednesday, Nov 4 2009 3:00 PM MRN Patient Name CT SCAN, CHEST/HEAD & NECK 11/2/2009 OP   4
8:00 AM 10:00 AM MRN CHEST/ABDOMEN/PELVIS Sch

CT SCAN, 
8:20 AM Wednesday, Nov 4 2009 2:00 PM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/2/2009 OP   4 8:00 AM 10:00 AM MRN CHEST/ABDOMEN/PELVIS Call 7:48 AMACBCTI

9:50 AM 10:20 AM MRN CT SCAN CHEST/HEAD & NECK ED 9:13 AM 945
•ACB Chest X-Ray

8:20 AM Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/2/2009 OP   4

9 50 AM W d d N 4 2009 10 00 AM MRN P ti t N CT SCAN CHEST 11/2/2009 OP 4

9:50 AM 10:20 AM MRN CT SCAN, CHEST/HEAD & NECK ED 9:13 AM 945
CT SCAN,•ACB for Patient Display/Edit

9:50 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, CHEST 11/2/2009 OP   4

9:50 AM Wednesday Nov 4 2009 10:00 AM MRN Patient Name CT SCAN CHEST 11/4/2009 OP 4
8:20 AM 10:20 AM MRN

CT SCAN, 
CHEST/ABDOMEN/PELVIS Call 8:10 AMACBCTI

ACB for Patient Display9:50 AM Wednesday, Nov 4 2009 10:00 AM MRN Patient Name CT SCAN, CHEST 11/4/2009 OP   4

8:40 AM Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/4/2009 OP 4 8:20 AM 10:20 AM MRN
CT SCAN, 
CHEST/ABDOMEN/PELVIS Call 8:23 AMACBCTI

•ACB for Patient Display

8:40 AM Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/4/2009 OP   4

8:40 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/4/2009 OP   4
8:20 AM 10:20 AM MRN CHEST/ABDOMEN/PELVIS Call 8:23 AMACBCTI
9:50 AM 10:20 AM MRN CT SCAN, CHEST Call 10:20 AMACBCTI•ROC Schedule

y

Notes Wednesday, Nov 4 2009 7:00 AM MRN Patient Name CT SCAN, HEAD/NECK AREA 11/4/2009 OP   4

,
9:50 AM 10:20 AM MRN CT SCAN, CHEST Call 10:21 AMACBCTN

CT SCAN
•ROC Chest X-Ray

8:40 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN/PELVIS 11/4/2009 OP   4
8:40 AM 10:40 AM MRN

CT SCAN, 
CHEST/ABDOMEN/PELVIS Call 10:03 AMACBCTI

ROC Chest X Ray

9:10 AM Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, CHEST/ABDOMEN 11/4/2009 OP   4
8:40 AM 10:40 AM MRN CHEST/ABDOMEN/PELVIS Call 10:03 AMACBCTI

CT SCAN, 
10:30 AM Thursday, Nov 5 2009 8:00 AM MRN Patient Name CT SCAN, CHEST 11/4/2009 OP   4 8:40 AM 10:40 AM MRN CHEST/ABDOMEN/PELVIS Call 8:52 AMACBCTI

10 10 AM 10 40 AM MRN CT SCAN HEAD/NECK AREA ED 10 26 AM 95210:30 AM Thursday, Nov 5 2009 9:00 AM MRN Patient Name CT SCAN, CHEST 11/4/2009 OP   4

10 30 AM Th rsda No 5 2009 10 00 AM MRN P ti t N CT SCAN CHEST 11/1/2009 OP 4

10:10 AM 10:40 AM MRN CT SCAN, HEAD/NECK AREA ED 10:26 AM 952
CT SCAN,10:30 AM Thursday, Nov 5 2009 10:00 AM MRN Patient Name CT SCAN, CHEST 11/1/2009 OP   4

10:30 AM Thursday Nov 5 2009 9:00 AM MRN Patient Name CT SCAN CHEST 11/1/2009 OP 4
8:40 AM 10:40 AM MRN

CT SCAN, 
CHEST/ABDOMEN/PELVIS Call 9:53 AMACBCTI

10:30 AM Thursday, Nov 5 2009 9:00 AM MRN Patient Name CT SCAN, CHEST 11/1/2009 OP   4

10:30 AM Thursday, Nov 5 2009 9:00 AM MRN Patient Name CT SCAN, CHEST OP 4
9:10 AM 10:40 AM MRN CT SCAN, CHEST/ABDOMEN Call 9:09 AMACBCTI

10:30 AM 11:00 AM MRN CT SCAN CHEST Call 9:36 AMACBCTI10:30 AM Thursday, Nov 5 2009 9:00 AM MRN Patient Name CT SCAN, CHEST OP   4

9:20 AM Thursday, Nov 5 2009 11:00 AM MRN Patient Name CT SCAN, LYMPHOMA SCREENING OP   4
10:30 AM 11:00 AM MRN CT SCAN, CHEST Call 9:36 AMACBCTI
10:30 AM 11:00 AM MRN CT SCAN, CHEST Call 10:35 AMACBCTIy

9:20 AM Thursday, Nov 5 2009 9:00 AM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/1/2009 OP   4

,
10:30 AM 11:00 AM MRN CT SCAN, CHEST Sch

Incomplete Wednesday, Nov 4 2009 9:00 AM MRN Patient Name CT SCAN, LYMPHOMA SCREENING 11/3/2009 OP 4 10:30 AM 11:00 AM MRN CT SCAN, CHEST Sch
10:30 AM 11:00 AM MRN CT SCAN CHEST Call 10:40 AMACBCTI

9:50 AM Wednesday, Nov 4 2009 7:00 AM MRN Patient Name CT SCAN, ABDOMEN 11/2/2009 OP 4
10:30 AM 11:00 AM MRN CT SCAN, CHEST Call 10:40 AMACBCTI
9:20 AM 11:20 AM MRN CT SCAN, LYMPHOMA SCREENING Call 10:23 AMACBCTNAfter Online Flow Chart 9:20 AM Wednesday, Nov 4 2009 8:00 AM MRN Patient Name CT SCAN, ABDOMEN/PELVIS 11/3/2009 OP 4

,
9:20 AM 11:20 AM MRN CT SCAN, ABDOMEN/PELVIS Call 10:21 AMACBCTI

C SC O SC G C C C
After – Online Flow Chart

Patient 11:10 AM Wednesday, Nov 4 2009 2:00 PM MRN Patient Name CT SCAN, CHEST 11/2/2009 OP 4

Lists/Schedules 9:40 AM Wednesday Nov 4 2009 1:00 PM MRN Patient Name CT SCAN LYMPHOMA SCREENING OP 4

9:20 AM 11:20 AM MRN CT SCAN, LYMPHOMA SCREENING Call 9:27 AMACBCTI
9:50 AM 11:20 AM MRN CT SCAN ABDOMEN Call 10:42 AMACBCTILists/Schedules 9:40 AM Wednesday, Nov 4 2009 1:00 PM MRN Patient Name CT SCAN, LYMPHOMA SCREENING OP 4

Inbox 10:10 AM Wednesday Nov 4 2009 3:00 PM MRN Patient Name CT SCAN CHEST/ABDOMEN OP 4

9:50 AM 11:20 AM MRN CT SCAN, ABDOMEN Call 10:42 AMACBCTI
9:20 AM 11:20 AM MRN CT SCAN, ABDOMEN/PELVIS Call 10:25 AMACBCTIInbox 10:10 AM Wednesday, Nov 4 2009 3:00 PM MRN Patient Name CT SCAN, CHEST/ABDOMEN OP 4

As a direct result of the efficiencies achieved  we have been able to reduce the staffing from four FTEs to One FTEAs a direct result of the efficiencies achieved, we have been able to reduce the staffing from four FTEs to One FTE.

ConclusionsConclusions
Th CT O li P t l A li ti h l d l b i t iThe CT Online Protocol Application has replaced a labor intensive paperThe CT Online Protocol Application has replaced a labor intensive paper 
order preparation process This has resulted in reduced staffing decreasedorder preparation process. This has resulted in reduced staffing, decreased p p p g,

ti t d l i d ti t f t d i d d ti itpatient delays improved patient safety and increased productivitypatient delays, improved patient safety and increased productivity.


