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.. Problem Selection
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Chinese preterm infants ranks second
2 million premature babies per year
Increasing 200,000 per year

Over 10% newborns are premature baby in
China
High risk of life long disability and death

New technologies
------ Increase
survival rate
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.. Problem Selection
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50% of preterm infants have brain damage

Safe, high-resolution MRI--------
First Choice
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..Problem Selection- International Guidelines

American Academy of Pediatrics

Guldelines for Monitoring and
Management of Pediatric Patients
Before, During, and After Sedation

U

Children
<6 month
Feed and rap

Children with
certain disease
sedated by consult
with
anesthesiologist

Children

>6 month

1-2 week
preparation

Success rate
after
sedation ---
between

80%0-969

.. Problem Selection-Definition

Definition of ® MRI sequence can be numerous and independent
@ Interruption of inspections, poor image quality----
Fail Diagnosis. This is defined as failure of

failure of
examination examination

Incomplete sequences number

Children’s MRI failure rate =

Total sequence number

X 100%
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.. Problem Selection

Significance

For medical staff

Improve machine
efficiency

For Hospital
Avoid medical waste o

Highlight high precision

Improve image
quality

Assisted clinical
research
Expanding leadership

©

For the patient

Shorten diagnosis and
treatment time

Reduced repeated
sedation

Improve diagnosis and
treatment efficiency
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.. Current Status

@ Total of 101 patients
@ Each patient had 5 sequences
@ Total of 505 sequences.

€59 incomplete cases
€147 incomplete sequences :
86 conventional sequence

61 functional sequence
Result: Children’s MRI

failure rate = 29.1%
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Current Status

Problems

Frequency

Ratio

Accumulated

percentage
Fail to achieve o o
expected sedation effects % 78.0% 78.0%
Attack of diseases influencing 3 51% 83.1%
the examination - -
The imperfection of the o
sedation process 3 5.1% 88.1%
Equipment failure 2 3.4% 91.5%
Family members refusing o
the sedation 2 34% 94.9%
Long appointment time 1 1.7% 96.6%
The adverse effect induced by 1 17% 98.3%
sedation drugs . :
Warries of potential radiation 1 1.7% 100.0%
Totals 59 100.0%

Failure Reason of MRI in Children

Before Activity

The number of failures in MRI

Pareto Diagram

According to 80/20 rule, the main problem is :
Failure to achieve the desired sedation depth

.. Target Setting

Target value

= current status value - ( current status value x key improve value x Circle capability )

=29.1% - (29.1% x 78.0% x 70.0% )

=13.2%

Declined 54.6%

375
30.

291

225 +——
15, +——
75 +——

Current value

Target value
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.. Analysis
- Analysis
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.. Analysis- Causes Verification

Accumulated

Checking items Frequency  Ratio Truth Verification

Percentage
Unstandar(:)lrzgéje:fpmntment 9 32.1% 32.1% 2 1 100%
et
( : £ /././
Lack of sed:ot:)olg evaluation 8 28.6% 60.7% E :z 80%
= F 60%
Noisy environment 5 17.9% 78.6% S 4 >
. S 3 78. 6% 40%
Lack of training 2 7.1% 85.7% € 2 {
n 2 8 20%
c 5
Parents ur:::]ai:: ;L rt:: sedation 1 45% 89.3% B 10 1 1 1
E n - 0%
— 0 \ m Y . . 0 K
Reglstrat;?gcs:;fifo?gaware of 1 3.6% 92.9% ‘,L-‘A \@J’ 5 & ; & « fl‘f &
> IR & & >
Lack ofprl::tr;:’rrn;glcanon 1 3.6% 96.4% (s" §_4 ¥ ¥ ) X
& Pareto Diagram
Sedated too early 1 3.6% 100% ¢ 7 P g
L &
Total 28 100% o T

1.1 Establishing an MRI registration appointment
procedure for children
1.2 Develop precautions list for children MRI exam

y A sedation evaluation standard for
children’s MRI exam

‘ 2.1 Utilizing the University of Michigan Sedation
Scales (UMSS)
2.2 Sedation evaluation training and first aid
training
2.3 Evaluate after sedation and follow-up

3.1 Utilizing noise reduction tools and dedicated coil
3.2 Adjust sequence order
3.3 Repair motion artifacts
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.. Countermeasures 1

A standard appointment procedure

‘ve implementation

Countermeasure
12017
Gt presentation
I . Failure rate declined fic, operatig;
Failure rate before and after nded, 140
Fallur
the countermeasures 26.5% gortous
35 0% ire rate was
29.1%
30.0% °
25.0%4
20.0%
(©f 15.0%
t
10.0% 4
" 5.0%
short A
Registra. 9
children, and . 0o Lientation rate is 98%.
when reservation . Before After ction failure rate decreased from
Confim valid notes, mpro. 29.1% to 21.4%
procedural, and standard documents were
formed.

.. Countermeasures 2

A sedation evaluation standard

Countermeasure content

Using the TMSS scale to “nre implementation

assess the depth of \! 2017

score .2 or abo- . . re included, 160
edation & Failure rate before and Failure rate 126 failure

techuici after the countermeasures decline “ilure rate was

Matc!
tim 25.0% 9
R 214% 23.8%
e 20.0%
«

15.0% 4

10.0%

5.0%+
Count 0.0% Lect
Before After

Confirm that UL,
sedation assessment i .uplementation rate 13 100%.
Promote in the department «w. Inspection failure rate decreased from
mclude into standardized documents. 1A% t0 26
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Countermeasures 3

Noise influence reduction

Countermeasure
content

Use noise reduction tools
Adjust the sequence order
Repair motion artifacts

Failure rate before and after
the countermeasures

Failure rate
decline
p=% %

- m 16.6%

o]

Countermeasures

In practice, adjusted the
sequence order individually.
Promote to peers.

Countermeasure
implementation
April 24 to May 12, 2017
A total of 31 children were included, 155
sequences were scanned, and 21 failure

sequences were obtained. The failure rate
was 13.6%.

Countermeasure effect
confirmation

The implementation rate is 100%.
Inspection failure rate decreased from
16.3% to 13.6%

Countermeasures 3

Noise influence reduction

Sound proof
earmuffs

Sleeping
state

Use noise reduction tools and special coils

Dedicated
coil
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.. Countermeasures 3 *.)
Noise influence reduction
Adjust sequence order
3-pl Loc
Asset Cal il
a0 T1Fsror (|
Ax T2Prop o R
Ac T2Flair Prop
3D-T1FSPGR
Young DTI
Young DKI
Move the loudest sequence T2 Flair to the last to scan
.. Countermeasures 3 *.)

Noise influence reduction

“1 Bk wonkflom ol IKT post s sising

DKI Post-Processing
T -
Xi'an Jiaotong University DKl Pn!ljp\f?:f.n-ﬂng
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I Distortion correction l r aut

Kurtosis tension estimation

»30nta Farmmat o enshon

l HELP l l QuUIT l
~ T
Motion correction software Repair motion artifacts
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.. Effect Confirmation

Inspection summary

Accumulated

Problems Frequency Ratio pércentage
Failure to achieve desired sedation 21 47. 7% 47. 7%
Disease break out 3 11. 4% 9. 1%
Egquipment breakdown 5 11. 4% 70. 4%
Adverse event 4 9.1% 79. 5%
Long appointment time 4 e.1% 8. &%
IPnrenu refuse ta receive r:quisite: 3 5. 8% I 95, 5%
|sedation T | :
Imperfect sedation procedure 1 2.3% 971.7%
Fear of radiation 1 2.3% 100. 0%

91 cases X S sequences each = 455 sequences in total
44 incomplete cases in total
40 conventional sequences + 22 functional sequences = 62 unfinished sequences

Failure rate in children’s MRI = 13.6%
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Bafore Target After
(1) Target compliance rate = |(13.6%- . _ 3 o
29.19))1(13.296-29.196) X 100% (2) Decline rate = |(13.6%-28.5%)|/28.5x 100%
. i = 9
Compliance rate = 97.5% DeclinelFat=SS i

This activity has made great progress and the progress

The basic failure rate reaches the target value after the
rate has reached 53.3%.

intervention.
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Before

.. Effect Confirmation-Tangible Achievement

Pareto diagram

Before After

Failure Reason of MRI in Children Failure Reason of MRI in Children

The number of failures in MRI
The numbaer of fallures in MRI
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Failure rate of MRI in Children

Average exam time of Children

Effect Confirmation-Tangible Achievement

Comparison of failure rates of conventional
sequences before and after activity
The drop was 48.2%.

2%

e d
1%
W BEn
al B
% . .

Before - After i

The average time needed for each child before
and after the activity was 27.9%.

Minutes

Before

43

After

Comparison of failure rates of functionai
sequences before and after activity

The drop was 60.3%.
s e
k] T21%
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Before | After

Comparison of average daily inspections
before and after the activity,
An increase of 124.7%,

Number

EX

Average daily inspections
Ll

Before After

.. Effect Confirmation- Intangible Outcomes

Intangible achievement score sheet

Radar chart of intangible

Before After Positive .
Evluating Progres | achievement
items Totals Ave;age Totals R 8 ity
Positivity 50 3.1 70 | 44 1.3 1 Positivity o Before
Res""y”s'b"“ 38 24 72 | 45 | 21 1 f &, - i
: & 7 %%,
C‘;hes"’e 46 29 66 | 4.1 12 1 ; %
orce
Problem-
solving 44 238 70 4.4 1.6 1
ability Cohesion
Communicat
ion and 48 3 74 4.6 1.6 1
Cooperation
Technique
of quality 38 24 76 48 24 1 Technique of Problem-solving
control quality control ability
Harmony |4, 26 68 | 43 | 17 1 G ication and C:
degree
Pleasure 40 25 68 4.3 1.8 1
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.. Effect Confirmation- Additional Benefits

Shorten hospitalization days Patient

Avoid repeated inspections 0.2
times/day * Reduce hospitalization

days 2/ Total number of inspections 4
times/day = 0.1 day

Reduce the disturbance
to children’s circadian
rhythm by sedation or
sleep preparation
Reduce the costs

100 yuan/person/day *
0.5 day = 50yuan/person
Reducing the
psychological stimuli of
children due to
environmental changes

Save parent’s time and
reduce the burden of care
24 hr/person

.. Effect Confirmation- Additional Benefits

kil

Medical
St{ltt Avoid duplicate inspections Improve image quality Improve doctor-
Improve work efficiency ~ Improve diagnostic patient relationship
Reduce working hours accuracy and report

2 hr/person quality

2018/12/21
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.. Effect Confirmation- Additional Benefits

Save electricity and
equipment maintenance
costs

Save electricity costs 200
yuan/day, equipment
maintenance costs 100
yuan/day, total 300
yuan/day; annual savings:
300 yuan/day * 250 workine

ﬂ days =¥ 75,000 /yr h

mprove the utilization rate
of machines, increase the
number of inspections, and
increase income

Daily income increase :
(2.09-0.93) times/day *
600 yuan/time = 696
yuan/day;

Annual income increase:
696 y/day * 250 work days

=0.1705 million/yr

Accelerate the progress

of inspections and

report issuance.

Improve the marginal _f
benefits of human and
equipment investment

N

Enhance the
cohesion

Accelerate scientific
research output

Department of radiology

.. Effect Confirmation-Additionai Benefits
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Review and Improvement

Circle activity review summary

Advantage Di sadvantages

Significant clinical significance, and assisted Continue to carry out, use more data to support and establish
Theme selection | = & ’

scientific ressarch a better inspection specification.

Reasonable time schedule and clear division of  [In the First quality circle activity, the actual progress
Pilan activities

labor and plan are slightly in error.

Remaining issues:

1. MRI in children is still dominated by sedative medication-assisted
sleep

2. The pediatric MR examination industry standards and
specifications are yet to be established

confirmation sequences the ability to solve problems, and develop a feasible

countermeasure for the exterior of the section.
andardi 22t IOn e e e ey e ot Bollaborate urther with peers to xpand the rangs of
standardization pmp xamats ' countermeasures and improve results

Countermeasures are feasible and standardization

Circle operation [ ——— - Observe continuous effects and correct problems instantly.

1.The sedationrelated issues related to factors outside our department and cannot be resolved
Remaining problem temporarily:

2. This is our first time run GCC circle, the continuing effect remains to be inspest.

.. Outlook--Be Better

criteria safety

Explore Improve
pre-examination compliance and
LD,
S—

Promote Explore children’s
optimization MRI examination
clinical path program in China
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THE FIRST AFFILIATED HOSPITAL OF XI° AN JIAOTONG UNIVERSITY
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