
Develop a suitable positioning device 

Reengineer workflow  following Model of Good Care (MOGC)

Provide training and coaching

A demonstration video on proper positioning to assist 
application of a new device & CME
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PROCESS OF IMPLEMENTATION
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PROCESS OF IMPLEMENTATION:

PROPOSED SOLUTION 1

Apply a suitable positioning device for knee skyline X-Ray1

The SKYLINER frame is equipped with one detector handle slot to provide 

comfort to the patient (patient not required to hold the heavy X-Ray detector)

SKYLINER



Reengineer workflow following Model of Good Care (MOGC)

3

Examination Performed using MERCHANT VIEW

(WITH SKYLINER device)
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PROCESS OF IMPLEMENTATION:

PROPOSED SOLUTION 2



Patient arrives at registration 

counter
Staff verifies patient ID Patient waits to be called

Patient called and ID verified 

prior to the examination

PROCESS OF IMPLEMENTATION:
PROPOSED SOLUTION 2

Reengineer workflow  following  Model of Good Care (MOGC)2 4

BEFOREAFTER BEFORE

SKYLINER
SKYLINE 

IMMOBILISER DEVICE

Examination Performed using MERCHANT VIEW

(WITH SKYLINER device)



PROCESS OF IMPLEMENTATION:
PROPOSED SOLUTION 3

Provide training and coaching
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PROCESS OF IMPLEMENTATION:
PROPOSED SOLUTION 4

WITH SKYLINER
Demonstration of video on proper positioning to assist application of a new device4
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Click the link or QR code to 

view the Skyliner

application:

https://youtube.com/shorts/Iq

CGQh_T5Zs?feature=share

https://youtube.com/shorts/IqCGQh_T5Zs?feature=share
https://youtube.com/shorts/IqCGQh_T5Zs?feature=share


LETTER FROM HOD FOR THE STANDARDISATION 
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IMPLEMENTATION APPROVAL 

ACCEPTED



Retrospective Data Prospective Data

Previous Phantom Study Merchant View

(Pilot Study)

Laurin View

Study Design Quantitative Study

Study Setting Department of Biomedical Imaging, *UMMC

Sample Size

467 Patients

(6 **ROIs x 5 shoot = 30 set) 

30 Set (Laurin View) + 30 Set  

(Merchant View)  = 60 set of data

30 Patients

Data 

Collection
May – December 2021. January - March 2022. October 2021 - March 2022.

Study Tools X-ray Console, MS Excel

Data 

Analysis 1. Image quality - Reject 

analysis
1. Radiation dose 

1. Image quality - Reject analysis

2. Cost 

3. Time

Inclusion 

criteria

Patients indicated for 

knee skyline view
- Patients indicated for knee skyline view

Exclusion 

criteria

Patients with chronic 

osteoarthritis 
- Patients with chronic osteoarthritis 

8*UMMC, University Malaya Medical Centre **ROIs, Region of interest

PROCESS OF GATHERING INFORMATION
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PROCESS OF GATHERING INFORMATION



What 

data

How 
(instrument)

Where Who When

Questionnaire Feedback form General X-Ray 

rooms

Patient Post examination

knee skyline X-ray

Questionnaire Google Form General X-Ray 

rooms

Radiographer Post examination

knee skyline X-ray

Questionnaire Google Form X-Ray reporting 

room

Radiology Medical 

Officer (MO)

During reporting
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PROCESS OF GATHERING INFORMATION
(ASSESSMENT)



PATIENTS
• Pain assessment

RADIO-
GRAPHERS

• Feedback survey

MOs
• Image quality assessment

PROCESS OF GATHERING INFORMATION
(ASSESSMENT)
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3
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RESULT: PAIN ASSESSMENT
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n=30

Pain assessment post application of SKYLINER

1

> 80 %
No pain during 

positioning



PATIENTS
• Pain assessment

RADIO-
GRAPHERS

• Feedback survey

MOs
• Image quality assessment

PROCESS OF GATHERING INFORMATION
(ASSESSMENT)
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RESULTS:  RADIOGRAPHER FEEDBACK SURVEY
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91%

8%

SKYLINER
is ergonomic

Yes No

95%

5%

SKYLINER 
eases workflow

Yes No

2

> 90%



15

95%

5%

SKYLINER ease workflow

Yes No

Data of 37 

Radiographers 
using SKYLINER

75% 25%

>50 % had more 

than 10 years 

working 

experience

> 90% agree 

to suggest 

to use 

SKYLINER

RESULTS:  RADIOGRAPHER FEEDBACK SURVEY

Radiographer’s demographics

2



PATIENTS
• Pain assessment

RADIO-
GRAPHERS

• Feedback survey

MOs
• Image quality assessment

PROCESS OF GATHERING INFORMATION
(ASSESSMENT)
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Radiology Medical Officers

RESULTS:  RADIOLOGY MEDICAL OFFICERS 

FEEDBACK SURVEY
3

L
R> 80% 

rated as 
Perfect Images

PERFECT



RESULTS
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Accumulated scattered radiation

= 0.2 mSv 
(equivalent 21 days background radiation )

Laurin Method

Accumulated scattered radiation

= 0.001 mSv 

(equivalent 3 hours background radiation)

Merchant Method

1 µSv = 0.001mSv

=  Comparable to natural background radiation for of 3 hours

> 90% 
Reduced radiation 

dose to the sensitive 

organs

PHANTOM STUDY

p=0.005



LAURIN METHOD
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BEFORE AFTER

MERCHANT METHOD

TOTAL POSITIONING TIME 

OF KNEE SKYLINE X-RAY 

~ 6 MINUTES

TOTAL POSITIONING TIME OF 

KNEE SKYLINE X-RAY  

~ 3.5 MINUTES

WITHOUT 

POSITIONING 

DEVICE

WITH 

POSITIONING 

DEVICE –

SKYLINER

42% 
TIME 

REDUCED 

RESULTS

p=0.009



RESULTS
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Variable
Standard protocol 

(Laurin View)

Customised protocol 

(Merchant view)
P-value

Patient (n) 30 30 1.000

Repeat Skyline View (n) 4 0 *0.046

Image quality

Perfect 21 25
0.560Good 9 5

Moderate 0 0

Poor 0 0

**Positioning time-1 (min.) 5.95 3.54 *0.009

**Positioning time-2 (min.) 6.76 3.54 *0.001

**Phantom Study (mSv) 0.2 0.001 *0.005
n, Number of patients; **mean value; min., minutes; mSv, millisievert; *The significant difference was declared at p < 0.05.



APPLICATION OF SKYLINER
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MONITORING AND STANDARDISATION
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Month
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ACHIEVEMENT AND VALUE CREATION
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Total no. of cases for Knee X-Ray ( patella )

NO OF CASES

NO OF
REPEAT
CASES

Retake of skyline view – from 

13% reduced to 6%
(standard <10%)

Total number of 

2012 images of the 

knee skyline view 

was performed from 

Jan 2022  to May 

2023



TARGET SETTING – ACHIEVED!

RETAKE RATE OF THE KNEE SKYLINE X-RAY 

LESS THAN 10%
BEFORE AFTER

13% 6%

R
L

Month
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GROUP 

NAME
DETAILS

COST

(RM)

SUNRISE

Prototype (Steel Material) 350

DIY Material (Do It Yourself) 50

Others 50

Redesigned SKYLINER 350

TOTAL 800

PROJECT COST INCURRED 
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~RM 

5.5k-

8.5K

RM450

RM800

SKYLINER-

PROTOTYPE

SKYLINER



Reduced 
radiation dose to 
sensitive organ

Reduced retake 
rate & risk of 

retake 

Reduced risk 
of detector 
falling, time 

and cost)
Maintaining the 
image quality

Patient’s 
comfort level 

improved
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PROJECT OUTCOME



FIRST PRIZE (CHAMPION)
Department Level

Quality Improvement (QI) Project:

Innovation In Immobilisation & Radiographers’ 

Annual Meeting 2022

University of Malaya Medical Centre 26

From ZERO to HERO!!!



HOPE INNOVATION AWARD
Convention of the Innovative and Creative Group (KIK) 

of the University of Malaya

18 and 19 January 2023
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NEXT STEP

To patent 
SKYLINER with 
structured 
teaching module 

To reproduce 
SKYLINER for 
each X-Ray room

To promote 
SKYLINER to 
other institutions –
‘spin-off projects’

28
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Click the link or QR code to 

view the Skyliner

application:

https://youtube.com/shorts/Iq

CGQh_T5Zs?feature=share

Click the link or QR 

code to view the 

current workflow:

https://youtube.com/short

s/4rcpR0dw1HM?feature

=share

http://www.nap.edu/catalog.php?record_id=11340
https://www.ncbi.nlm.nih.gov/pubmed/20170853
https://www.radiologyinfo.org/en/info/safety-xray
https://youtube.com/shorts/IqCGQh_T5Zs?feature=share
https://youtube.com/shorts/IqCGQh_T5Zs?feature=share
https://youtube.com/shorts/4rcpR0dw1HM?feature=share
https://youtube.com/shorts/4rcpR0dw1HM?feature=share
https://youtube.com/shorts/4rcpR0dw1HM?feature=share
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