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The IPEM Nuclear Medicine Software
Quality Group (NMSQG)

• Sub-group of the IPEM Nuclear Medicine SIG

• Set up to examine the variability of
quantitative parameters derived from Nuclear
Medicine procedures

• Group comprises 7 Nuclear Medicine
physicists and 1 industry representative
– Supported by regional co-ordinators

• 12 audits completed (since 1997); 2 in analysis
phase; 1 due to open

www.nmsqg.org



Background to Audit

• Accuracy and reproducibility of left ventricular
ejection fraction (LVEF) calculation is essential as
results can directly impact patient management

– Serial scanning of patients often performed

• Previous NMSQG audit had found that LVEF
estimates for the datasets used were highly
variable between centres and computer systems

• BNMS Guideline 2016



Key Findings of Previous Audit
• 63 Nuclear Medicine centres participated

– 122 results for 77 computer systems
• Included operator 1 if multiple responses for same computer

system

– 90% performed < 120 scans per year

• Variability of LVEF results high
– Reproducibility of same operator on same system

gave cause for concern

• A number of recommendations to improve
performance

Skrypniuk, J.V. et al, UK audit of left ventricular ejection fraction
estimation from equilibrium ECG gated blood pool images, Nuc.
Med. Comm., 2005, 26:205-215



Aims of Audit

• Investigate variability of results obtained from
computer analysis of MUGA studies by different
Nuclear Medicine centres

• Compare results to the previous audit performed
by the NMSQG

• Review local protocols against BNMS guidelines
– Nicol, A. et al, Procedure guideline for planar

radionuclide cardiac ventriculogram for the
assessment of left ventricular systolic function,
Version 2 2016, BNMS



Audit Method
• Audit promoted on Medical Physics mail-base and

through regional co-ordinators
• 14 MUGA scan datasets distributed

– Typical clinical datasets acquired according to BNMS
guidelines

– Included 1 set of 2 duplicate images and 3 images derived
from the same study with different count levels

• Participants analysed images using routine processing
software and method.
– Reported the LVEF; end diastolic and end systolic frame

numbers; count value of the first point on the time activity
curve; and time per frame.

• Questionnaire on MUGA scan acquisition and processing
parameters

• 4 scout images



Participants
• 34 UK centres

– 20 (59%) perform < 120
MUGA scans per year

– 2 perform planar and
SPECT MUGA imaging



MUGA Scan Acquisition

• Frames per cycle
– 24 centres acquire 24

– 9 centres acquire 16

• Collimators
– 23 LEGP, 8 LEHR, 2 ELEGP

• Pixel size
– 2.0 – 4.8 (median 3.5) mm

• Stop conditions
– 15 use counts (1M to 10M)

– 12 use time (600 to 1200s)

– 2 use both

– 2 use accepted beats

• Red blood cell labelling

– 32 in vivo

– 1 modified in vivo

– 1 in vitro

• Positioning

– 25 use patient specific

– 9 fixed position



Processing and Analysis
• 33 use ED and ES images,

1 use ED image only

• Outlining left ventricle
– 9 manual
– 21 semi-automatically
– 4 automatically

• Background
– 27 automatic
– 7 manual

• 31 centres filter the data
– 12 spatial
– 2 temporal
– 12 both
– 3 do not know type



Normal Range
• 18 centres compare to a normal range; 15 do not

• Various sources for the ranges being used

– 6 locally determined

• 3 centres apply an upper limit of normal

– 70, 79, 80%



Choice of Scout View



LVEF Results

Overall standard deviation 5.6 (7.9 in previous audit)



LVEF Results: Intra-Operator Repeatability

Bland Altman plot for same operator processing a study twice

Standard
deviation of
difference
between LVEF
values for
identical studies
was 3.9



Conclusions

• There are a variety of acquisition and
processing parameters being used

– Some not compliant with BNMS guidelines

• Preliminary analysis shows the variability of
LVEF results is lower than in the previous audit

• Important to ensure potential causes of
variability are minimised to ensure the clinical
expectations of the technique are met



• Thank you to all the Nuclear Medicine
departments which participated in this audit


