Rama Med J 2017; 40: 23-28

Original Article/ Hnusaunafy

Ejection Fraction from MUGA:
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Abstract

Background: MUGA scans have been well utilized to evaluate left ventricular function, popularly as a non-invasive
tool for quantification of left ventricular ejection fraction (LVEF) values. Therefore, it is often requested to
periodically evaluate left ventricular function in oncologic patients who are required for cardiotoxic-prone
chemotherapy such as Doxorubicin based regimen. Withholding or cessation of the prescribed chemotherapy would

be necessary if LVEFs were significantly declined
Objective: To correlate individual LVEF values calculating between two different manufacturing workstations.

Methods: One-hundred MUGA raw data from oncologic female patients were included. All data were loaded in
two different manufacturing workstations, namely Pegasys and Xeleris. LVEF values were subsequently
calculated using semi-automated method of gated analysis software in each workstation. The 2 sets of LVEF

values were correlated.

Results: The agreement between the two workstations was high (r2= 0.93). The differences in LVEF values

between two workstations were acceptable (within £ 5%).

Conclusions: Our result indicated similarity of LVEF values between two different manufacturing workstations.

Therefore, these workstations may be used interchangeably in certain situations.
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Introduction

Multiple gated acquisition blood pool (MUGA)
scans have been well utilized to evaluate left ventricular
function, popularly as a non-invasive tool for
quantification of left ventricular ejection fraction (LVEF)
values. Therefore, it is often requested to periodically
evaluate left ventricular function in oncologic patients
who are required for cardiotoxic-prone chemotherapy
such as Doxorubicin based regimen. Withholding or
cessation of the prescribed chemotherapy would be
necessary if LVEFs were significantly declined'.

In our work place, Division of Nuclear Medicine,
Ramathibodi Hospital, Mahidol University, we have
been using Pegasys” workstation in processing and
displaying Nuclear Medicine studies for about a decade.
In 2011, we were expanding with additional gamma
camera single photon emission computed tomography
(SPECT) and single photon emission computed
tomography/computed tomography (SPECT/CT).
Another workstation, namely Xeleris”, was also installed
at the time. Gradually, several studies were performed
using the new installed camera and workstation. Raw
data of display images in both workstations are visually
comparable. However, there is lack of assurance for the
similarity of the quantitative values generated between
the original and newly installed workstations.

As aforementioned importance of MUGA in
evaluating LVEF for oncologic patients, we aimed to
correlate individual LVEF values calculating between

two different manufacturing workstations.

Materials and Methods
Study design:
We included one-hundred available consecutive
MUGA raw data which were acquired in “Forte”

gamma camera SPECT during 2011. These MUGA
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scans were performed in Division of Nuclear Medicine,
Ramathibodi Hospital, Mahidol University, to evaluate
left ventricular function prior and during chemotherapy
in Oncologic female patients with age range 25 - 81
years. Approximately 94% of requested MUGA scans
in our institute are from breast cancer group. Therefore,
the consecutive MUGA scans were all done on female

patients.

MUGA scans:

In vivo red blood cells (RBC) labeling technique
was used for each MUGA scan with 20 mCi of *"Tc
Sodium pertechnetate’. Subsequently, ECG-gated heart
images were dynamically obtained in left anterior
oblique (LAO) projection (30 - 50 degrees), in order to

emphasize and isolated left ventricular area.

Workstations:
Pegasys": Gated Analysis software

Xeleris”: Ejection Fraction Analysis software

Analysis for LVEF:

One-hundred MUGA raw data were loaded in
both Pegasys” and Xeleris” workstations. One-hundred
LVEEF values were subsequently calculated using semi-
automated method of gated analysis software in each
workstation (Figure 1). The semi-automatic method
includes initial manual select left ventricular area with
in a square. Next, the software will automatically
identify the left ventricular cavity region of interest
(ROI), and calculate LVEF using left ventricular cavity
count within ROIs at end diastolic and end systolic

phase as following formula.

End diastolic count - End systolic count

LVEF =
End diastolic count



Vol. 40 No. 3 July-September 2017

(a)

Figure 1
EF analysis in Xeleris (b)

Statistical Analysis

The two sets of LVEF values from two different
workstations were correlated to find degree of their
agreement and relationship using linear correlation

coefficient and Bland-Altman plot’.

Results

The LVEF mean + standard deviation (SD) is
59.6 + 7.6 % under Pegasys" workstation and 59.8 + 7.2 %
under Xeleris" workstation. There was an excellent
agreement between two sets of LVEF values (r = 0.96,
¥*=10.93) (Figure 2). The Bland-Altman plot (Figure 3)
shows acceptable differences in LVEF values between
two workstations were varied in -3.61 to 4.20 with 95%

confidence interval (CI).

Discussion
Our result indicates similarity of LVEF values
between Pegasys” and Xeleris® workstations with

acceptable variation (within + 5%)'".

(b)

The region of interest (ROI) and result of % ejection fraction from gated analysis in Pegasys software (a) and

In this study, only one technologist was assigned
to place a square for left ventricular area for all gated
analysis of LVEF in order to avoid inter-observer

variation.

Conclusions

In clinical setting, any follow up quantitative
values should be processing or calculating in the same
method or software including LVEFs in MUGA scans.
Our result from one hundred female oncologic patients,
although, may support interchange between Pegasys
and Xeleris workstations for LVEF calculation.
However, if one workstation is to be sorely utilized, re-
setting baseline of known follow up patient should be

prepared for the selected workstation.

List of abbreviations

LAQO: Left anterior oblique, LVEF: Left
ventricular ejection fraction, MUGA: Multiple gated
acquisition blood pool, RBC: Red blood cell, ROI:

Region of interest
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Figure 2 The linear regression plots of % ejection fraction from EF analysis in Xeleris” and gated analysis in Pegasys® software
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Figure 3 The Mean and difference plots of % ejection fraction from EF analysis in Xeleris” and gated analysis in Pegasys®

software
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