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Division of Oncologic Imaging  

NCCS Division of Oncologic Imaging 

(DOI) is an outpatient imaging service.  

Under Dept protocol, all critical results 

must be notified to the referring clinician 

in less than 60min. Baseline data 

showed only about 64% of patients with 

critical findings detected on scans were 

informed to the clinicians in less than 60 

minutes. 

In Sep 2016, a Quality Improvement 

(QI) Project team was formed to tackle 

this problem. 

To increase percentage of NCCS patients with critical results on radiological 

studies informed to clinician in <60min from 64% to 80% in 9 mths. 

Introduction

Mission Statement 

Methodology

Risk Mitigation Strategies 

Results

Conclusion

The QI team analysed the problem by using the cause and effect 

(Fishbone) diagram. 

Using the Pareto chart, the QI team prioritised on 3 causes to focus on:

1. Loose definition of Critical findings

2. Critical findings missed by radiographers/duty doctors

3. Clinician uncontactable or on leave

Timely detection and notification of critical findings detected on radiological 

studies is crucial in preventing unnecessary delays in appropriate treatment 

for the patients. With improvement strategies implemented through 3 PDSA 

cycles from Dec 2016 to May 2017, the percentage of critical results 

notified in less than 60min was successfully increased from 64% to 80%. 

Three PDSA cycles were tested from Dec 2016 to May 2017 as 
summarized below:
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After PDSA 1 and PDSA 2 cycles, there was no significant improvement. 

Only after PDSA cycle 3, the percentage of critical result notification in 

<60min improved from a median of 64.4% to 79.9%. The goal set for the 

QI project was therefore attained and sustained. 
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PDSA Start Date 

1 1 Dec 2016 

2 1 Mar 2017 

3 1 May 2017 

Problem 

Clinicians not 

contactable 
or on leave 

Critical 

Findings 

missed by 
radiographers 

Critical 
Findings 

missed by 
radiographers 

/duty doctors 

Description of 
Intervention 

Form an 

alternative call 
plan when the 
primary clinician is 

on leave/ 
uncontactable 

Dedicated 

radiographer to 

screen through 
completed scans 

with checklist 

Conduct teaching 

sessions to 
educate the 
radiographers and 

junior doctors 
about imaging 

findings of various 

critical conditions. 
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Actual Steps 

When uncontactable or busy: 
- Send TigerText to the clinician to refer to 

Clin Docs or email 
- Clinician to close the loop by acknowledging 

receipt of the message 
When on leave: 
- Medical and surgical oncology team lists 

uploaded onto lnfopedia 
- Duty doctor to call senior resident from the 

team of primary clinician 

- Roster 1 dedicated radiographer to screen 
through all completed CTs and MRls 
- checklist with critical conditions for 

radiographer to screen for 
- Stick this checklist on the wall of CT and MRI 

rooms for easy reference 

_ Organize lunchtime lectures once every 
week for radiographers and junior doctors 
for 6 weeks 

_ Conducted by junior residents under 
supervision of a consultant, one region per 
week - chest, abdomen, neurology, spine 
etc. 

_ Powerpoint slides are uploaded to lnfopedia 
for easy reference. 

No SMS system _ ___, 

for critical resu lts 

clinician 

--- uncont actable/ 

> u 
C 
~ 
~ 
C" 

on leave 
Loose definition of -----:--> 
'critical finding s' \ 

Metallic 
\,. 4------ implants 

Too many 
patie nts 

200 

What is considered cr itic al 

to cl in ician?Mismatched 
expectations 

Radiographer too many 

'- +-- backend proces.se~ 

Crit ica l f ind ings li st not ___ ____.,, De lay over 

upd at ed/ compre hens ive ,.--- wee kends/PH 

Images not checked by ----'\. equipment 

radio log is t for critical 
finding s 

Uncooperative 
, ,.__ patient __ ... , 

\ 
Overbooking of cases 

Lin1ited knowledge - -7------.---- -----./ +--- Staff atUtude 

New residents-/ / 
every 3-6mths 

Difficulty 
finding Duty Dr 

I 
Duty Dr Radiographer 
overwhelmed b I t um ou 

New staff MO/radiogra pher 
too junior 

I 
Staff 
multitasking 

, ______ Critica l findings missed by 

radiographer/duty Dr 

, .,_ _ ___ _ Rad iologist s fai l to 

confirm critic-al 
fin dings 

, ._ __ Failure to recognize clinical 
signs/symptoms a/w critical 
conditions eg. PE, cord comp ression 

Pareto Chart of Critical Result QI project 2016 

92% 

86% 

80% 

97% 

Long TAT critica I 

result notification 

>60min 

100% 

100% 

90% 

---------------------------------------- 80% 

71% 

70% 
ISO 

60% 

50% 

~ 100 
~ 

40% 

30% 

so 
20% 

10% 

34 34 33 33 24 14 14 11 
0 ;1,--<==""-s.;+-:;:;--.:...:__"""'--1--- _:_:__ ---1-=~=---+- ~ - --l-- _]:___1-__::___.j__ ::..:.___ --1-_ __:_:__ --1--_ __:__---+ 0% 

Loose definition of Critical fi ndings Manpower shortag Clinician Too many patients Radiographer too Delayed over limited knowledge Images not checked Radiologist fa i l to 
'Critical Findings' missed by uncontactable/on many backend weekend/PH by radiologist for confirm critical 

radiographer/duty leave processes critical findings findings 
doctor 

Causes 

~ 

"' ~ 
~ 
C 
~ 

~ 
~ .. 
~ 
> ·;:. .,, 
a 
E 
~ 
u 

Ch 

100.0% 

90.0"/4 

80.0"/4 

70.0"/4 

50.0% 

40.0% 

30.0"/4 

20.0"/4 

10.0"/4 

0.0% 

% OF NCCS PATIENTS WITH CRlTICAL RESULTS ON 
SCANS INFORMED TO CLINICIAN IN LESS THAN 60MIN 

JAN 2016-DEC 2017 

PDSA1 11 PDSA2 II PDSA3 I 

Median=79.9 

- -

<D <D <D <D <D <D <D <D <D <D <D <D r-- r- r-- r- r-- r- r-- r- r--...... ...... ...... ..... ...... ..... - ..... ...... ..... ...... ..... ...... ..... ...... ..... ...... ..... ...... ...... ...... 
' ' • • ' ' • ' ' ' ' ' • ' • • • ' • ' ' :z CD ex: 0::: >- :z ....., t:) Q.. f- > u :z CD ex: a: >- :z ....., 

~ Q.. 

<( LLJ <x:: 0.. <x:: => => => LU u 0 LU <( LLJ <( Q.. <( :::, :::, :::, UJ .... LL 
~ <C ~ .... .... 

<C V> 0 :z 0 .... LL 
~ <C ~ .... .... 

<C V> 

r- r--..... ...... 
' • 

f- > u 0 
0 :z 

Sing Health 

r-..... 
' u 

LLJ 
0 


