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Develop a suitable positioning device
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Reengineer workflow following Model of Good Care (MOGC)
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Provide training and coaching
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A demonstration video on proper positioning to assist
application of a new device & CME -

WORKFLOW OF
‘SKYLINER’ APPLICATION

n A ion video on proper itioning to assist using the developed device

E
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PROCESS OF IMPLEMENTATION:

UNIVERSITI

MALAYA PROPOSED SOLUTION 1

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)
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oy WORKFLOWOF PROCESS OF IMPLEMENTATION:
PROPOSED SOLUTION

@
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Examination Performed using MERCHANT VIEW

(WITH SKYLINER device)

Reengineer workflow following Model of Good Care (MOGC)
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Patient arrives at reglstrat|on
counter

SKYLINER

Staff verifies patient ID

. T, 4

- SKYLINE
% MMOBILISER DEVICE

o Yoo
-

Q j BEFORE }

Examination Performed using MERCHANT VIEW Patient called and ID verified
(WITH SKYLINER device) prior to the examination

a Reengineer workflow following Model of Good Care (MOGC)_
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UNTVERSITI PROCESS OF IMPLEMENTATION:

MALAYA PROPOSED SOLUTION 3

Provide training and coaching
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PROCESS OF IMPLEMENTATION:
PROPOSED SOLUTION 4

:Il-. I E Click the link or OR code to

'5'-' . view the Skyliner
o application:

=t "uﬂ- https://youtube.com/shorts/Iq
By CGOh_T5Zs?feature=share

Demonstration of video on proper positioning to assist application of a new device
6 |


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

PUSAT PERUBATAN

ONIVERSIIE LETTER FROM HOD FOR THE STANDARDISATION

Rujukan kami: PPUMRALDY 100/01/002 (106) Jid. 3

iz ((IMPLEMENTATION APPROVAL ] | {1\I\V | skcviiNeR arpLioh
MALAYA | ‘SKYLINER’ APPLICATION

Semua Staf

Jabatan Pengimejan Bio-Perubatan
FPUMIFPLUM

YHBhg. Tan Sri/Daluk/Data’DatindProf/Dri Tuan/Puan,

PEMAKLUMAN PENGGUNAAN PROJEKS! 'MERCHANT VIEW METHOD' UNTUK PEMERIKSAAN KNEE SKYLINE DENGAN
MENGGUNAKAN ALAT INOVAS| CEGAH GERAK SKYLINER DI JABATAN PENGIMEJAN BIO-PERUBATAN

Dengan sagala harmatnya perkara di atas adalah dirujuk.

3. Dimaklumkan bahawa alat cagah gerak Skplner lelah direka clah Kumpulan Sunsrigse unluk projek penambahbaikan kKualiti
sesi 2021/2022 di peringkat jabalan. Alal ceqah gerak ini direka berkonsepkan teknik ‘merchant wew', dimana:

i.  Teknik pemposisian ini tidak memerlukan pesakit memegang detector, sebaliknya detector ditempatkan di dalam slot pemegang
khas yang lelah disediakan bagi mengelakkan risiko motion arifact, lerutamanya di kalangan pesakil lua dan lidak berupaya.

ii. Kebarangkalian deleclor untuk jatuh dapat diglakkan.

ji.  Dos radiasi kepada organ sensitif seperti mala, lirsid dan payudara dapal dikurangkan lebih dari 91% bardasarkan wikaj yang
difalankan mengguaakan phantom X-Ray dengan bim X-Ray diposisikan ke arah cavdal.

v, lanya dapat mengekalkan keseragaman leknik pemposisian untuk pemariksaan Knee Skyfine bagl semua Kalegori pesakit.
3. Posler cara penggunaan dan teknik pemposisian menggunakan Skyliner separti yang dikepilkan (Lampiran A).

4. Sehubungan dengan, itu pihak kumpulan Suarige ingin memohon jasa baik dan kerjasama dari semua Pengurus, Penyelia Digital
Radiografi (DR) unluk mengalakkan semua stal menggunakan alal cegah gerak Skylinar demi menuju ke arah penambahbaikan
teknik pemosisian projeksi Knee Skyfine di kawasan DR, Tingkat 5, Menara Salatan. Pihak pasukan Suarise juga mengalu-alukan sebarang
komen alau maklum balas berkenaan pengalaman penggunaan alat inovasi cegah gerak ini.

5. Oleh yang demikian, jika lerdapat sebarang masalah, kemen atau cadangan penambahbaikan menggunakan alat inovasi cagah gerak ini,
mohon pihak Pengurus, Penyelia dan Juru X-ray DR unluk berhubung dengan En. Mohd Azuan di bilik 7 (PAGS) di samb. 4178 atau no.
HP: 017-2756257, En. Gurdesp Singh (010-2795525), En. Balamurugan {016-2050363) atau Pn. Sharalla (016-6184281).

6. Di alas segala kerjasama dan lindakan dari semua slaf untuk memanjangkan maklumat ini kepada staf di bawah seliaan masing-masing
amallah dihargal dan didahului dengan ucapan ribuan terima kasih.

Sakian.

“PENERAJU PENGAJARAN PERUBATAN" AC C E PT E D

“BERKHIDMAT UNTUK NEGARA"

Saya yang menjalankan amansh,

PROFESOR MADYA DR. MOHAMMAD NAZRI BIN MD SHAH
Pamangku Ketua

Jabatan Pengimejan Bio-Perubatan
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PUSAT PERUBATAN

UNIVERSITI

MALAYA

PROCESS OF GATHERING INFORMATION

Retrospective Data

Prospective Data

Previous

Phantom Study

Merchant View Laurin View
(Pilot Study)

Study Design

Quantitative Study

Study Setting

Department of Biomedical Imaging, *UMMC

Sample Size

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

467 Patients 30 Set (Laurin View) + 30 Set 30 Patients
(Merchant View) = 60 set of data
Data : May — December 2021. January - March 2022. October 2021 - March 2022.
Collection
Study Tools X-ray Console, MS Excel
Data n ity - Reiect 1. Image quality - Reject analysis
Analysis ' magzg;alsé' clec 1. Radiation dose 2. Cost
3. Time
Inplus_lon PEIEE |nd_|cat§d e - Patients indicated for knee skyline view
criteria knee skyline view
E)gclu_smn PRI Wl c_hronlc - Patients with chronic osteoarthritis
criteria osteoarthritis

\ The Leader In Medical Education
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onversiti | PROCESS OF GATHERING INFORMATION

MALAYA

Retrospective Data Prospective Data
Previous Phantom Study Merchant View Laurin View
(Pilot Study)
Study Design Quantitative Study
Study Setting Department of Biomedical Imaging, *UMMC
Sample Size (6 **ROls x 5 shoot = 30 set) e
467 Patients 30 Set (Laurin View) + 30 Set _ = O = -
Merchant View) = 60 set of data f| & L » - ‘
PClER May — December 2021. Sensitive Juary-Ma - LALOLOLD > ‘
CO I I eCtI O n \ S Ra;aﬂtli':;;s;piara;;;ter Positioning the phantom similar /
Study TOOIS organs -ray Cons oL _7 ) v‘ ranging mmmA;_ 'P = with skyline’s positioning
Eyes MERCHANT

Data _ _ : : :
Analysis 1. Image quaht_y - Reject Thyroid | 2 — .

analysis Breast l i

. . . . | PeIVis Electrolc personal

Inplus_lon Patients |nd_|cat§d for Symphysis pubic dosemeter (EPD) [y
criteria knee skyline view g -
E)gclu_smn FRIDERIES Wl c_hronlc - Patients with chronic osteoarthritis
criteria osteoarthritis

\ The Leader In Medical Education
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PROCESS OF GATHERING INFORMATION

MALAYA (ASSESSMENT)

What How Where Who When
data (Instrument)

Questionnaire Feedback form General X-Ray Patient Post examination
rooms knee skyline X-ray

Questionnaire Google Form General X-Ray Radiographer Post examination
rooms knee skyline X-ray

Questionnaire Google Form X-Ray reporting  Radiology Medical During reporting
room Officer (MO)
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PROCESS OF GATHERING INFORMATION

== | PUSAT PERUBATAN
=) | UNIVERSITI

& IMALAYA (ASSESSMENT)

 Pain assessment

PATIENTS

B ..{ -Feedback survey

GRAPHERS

F * Image gquality assessment
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PUSAT PERUBATAN

UNIVERSITI 1 RESULT: PAIN ASSESSMENT

MALAYA

0) . !
S RCH Knee skyline view
No pain during

positioning n=30

80%
70%
60%
50%
40%

30%
20% 17%

Percentage

10% ———
0%

Yes No Pain assessment post application of SKYLINER

Pain assessment scale
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= | mumes | PROCESS OF GATHERING INFORMATION
/I MALAYA (ASSESSMENT)

 Pain assessment

PATIENTS

B ..{ °Feedback survey

GRAPHERS

4 +Image quality assessment
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PUSAT PERUBATAN

ONIVERSITE ) RESULTS: RADIOGRAPHER FEEDBACK SURVEY

MALAYA

SKYLINER SKYLINER
IS ergonomic eases workflow

8%

mYes " NoO
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2 RESULTS: RADIOGRAPHER FEEDBACK SURVEY

Data of 37 >50 % had more

Radiographers than 10 years
SKYLINER ease workflow using SKYLINER working

experience

5%
> 90% agree
to suggest
to use
SKYLINER
95%
Yes = No Radiographer’s demographics
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PROCESS OF GATHERING INFORMATION

== | PUSAT PERUBATAN
=) | UNIVERSITI

¢/ | MALAYA (ASSESSMENT)

 Pain assessment

PATIENTS

26 Feedback survey

GRAPHERS

4 +Image quality assessment
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3 RESULTS: RADIOLOGY MEDICAL OFFICERS

UNIVERSITI

MALAYA FEEDBACK SURVEY
> 80% PERFECT
— -~
rated as . -
Perfect Images
o 80%
% i Perfect
"E 60% u Good
8 Moderate
E 40% m Inadequate
20% 20% =5
0% . | |
MO 1 MO 2 MO 3

Radiology Medical Officers
\ The Leader In Medical Education
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PUSAT PERUBATAN

UNIVERSITI
MALAYA

RESULTS

1 uSv =0.001mSv
= Comparable to natural background radiation for of 3 hours

Accumulated scattered radiation

p=0.005 = 0.001 mSv

(equivalent 3 hours background radiation

> 90%

Reduced radiation
dose to the sensitive
organs

tion

Electronic personal Y —

dosemeter (EPD) \

>90%

Merchant Method

MERCHANT METHOD

PHANTOM STUDY o s

Sensiti cephalad - (X-ray tube caudad direction) ST
ensitive AU Backgroun il A 3 oensitve AL Background / Dose
Organs Skindose | effective |~ L \ g Organs Skindose | effective . d?aton savin
(uSv) radiation (hours) : g 2 (pSv) radiation o g
dose (mSv) P | dose (mSy) (hours) [| (%)

Eyes 22 0.002 66 wr—a "t !

e : : ' Raditon dossparapcer T / Eyes 0.20 0.0002 06 91
Thyroid 74 0.007 22.2 \ iyt £kl with skyline’s positioning Thyroid 0,50 0.0005 15 93
Breast il Lol VA Lol N 9 ~ Breast 030 00003 09 | 9
Pelvs 321 0.032 9.3 e - A% Pelvis 000 | 00000 00 || 100
Pls,(mph:sus ;::b:: : ;28 8;22 3:28 el o V. Symphysispubic | 000 00000 00\ 100
[ 0T STEENS : : : i - elvis - Non-shielded 0.0 0.0000 0.0 100




..
MATAYA RESULTS

WITHOUT LAURIN METHOD POSITIONING MERCHANT METHOD
POSITIONING 7 ,

DEVICE -
DEVICE SKYLINER

Alat cegah gerak®

‘skyline’

TOTAL POSITIONING TIME OF
KNEE SKYLINE X-RAY
~ 3.5 MINUTES

TOTAL POSITIONING TIME
OF KNEE SKYLINE X-RAY
~ 6 MINUTES

\J‘he Leader In Medical Education
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MALAVA RESULTS

Standard protocol Customised protocol

Variable P-value
(Laurin View) (Merchant view)
Patient (n) 30 30 1.000
Repeat Skyline View (n) 4 0] *0.046
Image quality
Perfect 21 25
Good 9 5 0.560
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.
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PUSAT PERUBATAN

S| 0ESE | MONITORING AND STANDARDISATION

MALAYA

APPLICATION OF SKYLINER ZERO

RETAKE
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PUSAT PERUBATAN

marava | ACHIEVEMENT AND VALUE CREATION

Total no. of cases for Knee X-Ray ( patella) Total number of
2012 images of the

knee skyline view
was performed from
Jan 2022 to May
2023

180

_ 152

_ 134
140 - - 150 m NO OF CASES

120 g3 103 109

97
100 - 87 89 - = NO OF
9 REPEAT

80 - CASES

60 -
40 -
20 |1

162

=
~
~
o
w
o
ol
ol
o
ol
©
=

NMENENENENENENENENEN RN RN Retake of skyline view — from
S8 85353830580T
S L=><L<sSs22p0zZzAa-0L 13%

(standard <10%)

Month
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PUSAT PERUBATAN

UNIVERSITI TARGET SETTING — ACHIEVED!
RETAKE RATE OF THE KNEE SKYLINE X-RAY

LESS THAN 10%

BEFORE

13%

Total no. of cases for Knee X-Ray (patella)

Total number of

; ; : Total no. of cases for Knee X-Ra atella Total number of
120 - Retake rate of skyline view - 13% :ﬁz ;n;zgﬁi :\f"t:; AL ) 2012 images of the
100 was performed from 180

knee skyline view
was performed from
Jan 2022 to May
2023

162
May to Dec 2021 160 7T ) 152 g
80

u NO OF CASES

REASON FOR RETAKE:

= Positioning Technique

= Patient movement

= Collimation

= Equipment related artefacts

60

= NO OF
REPEAT
CASES

No. of cases

40

20

No. of cases

0 mNO OF CASES .
S EEEEEEEEEEEEEE] Retake of skyline viewfrom
m NO OF REPEAT CASES C 0O S = oS Dot > 0 c 0% 5 o
g a = &) T a 0
IPs<232350288¢=s«2 {E%reducedtos/o
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UNIVERSITI PROJECT COST INCURRED

MALAYA

SKYLINER

GROUP DETAILS COST

NAME (RM) SKYLINER-

Prototype (Steel Material) 350
DIY Material (Do It Yourself) 50
SUNRISE
Others 50
Redesigned SKYLINER 350
TOTAL ‘ "A.-: ;F‘A‘ )
RM800
Stock & Description Your Price
Box style merchant board with arms to accommodate
1104-C3a CR Panels up to 1-1/4 thick. 32.146.85
SPECIFY your panel dimensions at time of order.
1104-C3 Box style merchant board with no arms. 31.358.656

\ The Leader In Medical Education

‘Peneraju Pengajaran Perubatan’




@@ PROJECT OUTCOME

1|
\ q
7 N P

Detector was unstable and had high tendency of
falling as patient had to hold it in position manually Radiation

risk LA \
Reduced retake V Y=/ ‘ _ﬂ :

radiation dose to rate & risk of Reduced risk N

sensitive organ retake of detector o
e & A falling, time Maintaining the cofnaft(;(retnltesvel
[(@ @ I (e @ — and cost) image quality improved

MERCHANT METHOD
(X-ray tube caudad direction)

Sensitive Approximate o Sensitive Aporoximate
Drgans Skindose | effective g ) PRI Background / Dose
(uSv) radiation | "odiaton Organs Skindose | effective it ;
dose (msy) (") (90 | rdation RO S
! dose (mSv) Ll (%)
Eyes 2.2 0.002 6.6 - | | S
Thyroid 74 0.007 22 Eyes 020 0.0002 0§ 91
Breast 41 0.004 12.3 Thyroid 050 0.0005 15 9
Pelvis | 821 | oom 96.3 Breast 030 0.0003 09 93
Symphysis pubic | 1280 |  0.128 384.0 Pelvis 0.00 0.0000 0.0 100
Pelvis - Non-shielded|  254.0 0.254 762.0 l Symphysis pubic 0.00 0.0000 0.0 \ 100
I’elvis-Non@hielded 0.00 0.0000 00 \100 / &
TN\L_The Leader In Medical EdUucation o —EEE
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PUSAT PERUBATAN

UNIVERSITI
MALAYA

PUSAT PERUNATAN
UNIVERSITI

lllllllllllllllllllllllllllllllll

TEMPAT PERTAMA

RM 300.00
RINGEIT MALAYSIA: TIGA RATUS SANAIA 4

Department Level
Quality Improvement (QI) Project:
Innovation In Immobilisation & Radiographers’
Annual Meeting 2022
University of Malaya Medical Centre 26




onvensyen p
3 Ku ®3an Inguati | - MRETAKE RATE (%
N / R4 VALY L INE X-RAY
“

THE KHEE SKYUNE
MAGES AS PERFECT

HOPE INNOVATION AWARD

Convention of the Innovative and Creative Group (KIK)
of the University of Malaya
18 and 19 January 2023

\"" . )\:ﬁ

Konvensyen

Universiti Malaya 2022

ANUGERAH INOVASI HARAPAN

. \:000-00




y

To patent

| SKYLINER with
structured
To promote teaching module
SKYLINER to ¥
To reproduce other institutions — &
SKYLINER for -

!»;}w

spin-off projects’
each X-Ray room

COLUMBIAASA  p

l "‘ ASSUNTA

; SUNWAY
\ The Leader In Medical Education

‘Peneraju Pengajaran Perubatan’




PUSAT PERUBATAN

MALAYA REFERENCES

 Committee to Assess Health Risks from Exposure to Low Levels of lonizing Radiation, Board on Radiation
Effects Research, Division on Earth and Life Studies, National Research Council of the National
Academies. Health risks from exposure to low levels of ionizing radiation: BEIR VII Phase 2. Washington,
DC. The National Academies Press; 2006. [27 October 2010].
URL: www.nap.edu/catalog.php?record 1d=11340.

. Azmh/ C, Guerard S, Bonnet X, Gabrielli F, Skalli W. EOS%R) orthopaedic imagin% system to study
ggte[Pofgmo(g?l kinematics: assessment of uncertainty. Orthop Traumatol Surg Res. 2010;96:28-
. [PubMe

* Radiologylnfos.org For patients. Radiation Dose in X-Ray and CT Exams: Radiological Society of North
America; 2022. Available from: https://www.radiologyinfo.org/en/info/safety-xray.

Click the link or QR
code to view the
current workflow:
https://youtube.com/short
s/4rcpROdwlHM?feature
=share

Click the link or OR code to
view the Skyliner
application:
https://youtube.com/shorts/Iq
CGOh T5Zs?feature=share
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