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Effect of imaging time on post stress left ventricular ejection fraction and
volume measures by gated myocardial perfusion single photon emission
computed tomography
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bilgisayarli tomografisi ile olciilen sol ventrikiil ejeksiyon fraksiyonu ve
hacimleri iizerine etkisi
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OzZET

Amagc: Efor sonrasi sol ventrikiil ejeksiyon fraksiyonu
(LVEF) ve sol ventrikul volim degerlerinin koroner arter
hastaligi bulunan hastalardaki kardiyak 6lim tahmininde
katkisi vardir. Bu calismada, efor sonrasi gorlintileme za-
maninin Quantitative Gated SPECT (QGS-Cedars-Sinai)
programi ile hesaplanan efor sonrasi LVEF, end-diastolik
volum (EDV) ve end-sistolik volim (ESV) Uzerine etkisini
arastirmayi amacladik.

Hastalar ve yontem: Bu galisma 2008 ve 2009 yillarinda
Elazig Egitim ve Arastirma Hastanesi Nikleer Tip Birimine
g6gus agrisi nedeniyle Kardiyoloji Kliniginden gdénderilen
36 hasta lizerinde yapildi. Tim hastalara efor esnasin-
da yapilan 99mTc-Mibi enjeksiyonunu takiben 20. ve 40.
dakikalarda EKG-gated (8-bin frame modunda) miyokard
perfiizyon SPECT sintigrafisi uygulandi. Kardiyak kanti-
fikasyon yazihmi olan QGS programi kullanilarak LVEF,
EDV ve ESV hesaplandi. ilk ve ikinci gériintiilemelerden
elde edilen LVEF, EDV ve ESV degerleri istatistiksel ola-
rak birbirleri ile karsilastiridi.

Bulgular: ilk ve ikinci goérintilemelerden elde edilen
LVEF, EDV ve ESV degerleri arasinda istatistiksel olarak
anlamli farklilik bulunmadi (p>0.05).

Sonug: Efor sonrasi sol ventrikil fonksiyon parametreleri
koroner arter hastaligi bulunan hastalardaki prognoz de-
gerlendirmesinde 6nemlidir. Efor bitiminden 20-40 dakika
sonra yapilan miyokard perfizyon SPECT sintigrafisi efor
sonrasi LVEF, EDV ve ESV degerleri agisindan tekrarla-
nabilir degerler vermektedir. Klin Den Ar Derg 2010; 1(3):
177-181

Anahtar kelimeler: Kardiyak gated SPECT, sol ventrikil
fonksiyonu, goriintileme, QGS

ABSTRACT

Objectives: Post-stress left ventricular ejection fraction
(LVEF) and LV volumes have incremental value in pre-
dicting cardiac death (CD) in patients with coronary artery
disease. In this study, we aimed to investigate the effect
of imaging time after exercise on post-stress LVEF, end-
diastolic volume (EDV) and end-systolic volume (ESV)
calculated by cardiac quantification software program
called Quantitative Gated SPECT (QGS-Cedars-Sinai).

Materials and methods: This study was consisted of 36
patient referred to Nuclear Medicine Department from Car-
diology Clinics because of chest pain in ‘Elazig Research
and Training Hospital’ in 2008-2009. In all patients, ECG
Gated (8-bin frame mode) myocardial perfusion SPECT
scintigraphy was performed 20 and 40 min later follow-
ing 99mTc-Mibi injection during exercise. By means of the
cardiac quantification software program called Quantita-
tive Gated SPECT (QGS-Cedars-Sinai); LVEF, EDV and
ESV were calculated. LVEF, EDV and ESV values ob-
tained from initial and second acquisition were compared
statistically.

Results: There was no statistically significant difference
between post-stress LVEF, EDV and ESV measures of
initial and second acquisition (p>0.05).

Conclusion: Left ventricular functional parameters after
exercise are important for assess prognosis in patients
with CAD. Post-stress LVEF, EDV and ESV measured on
gated myocardial perfusion SPECT images within 20-40
min after completion of exercise give reproducible infor-
mation. J Clin Exp Invest 2010; 1(3): 177-181
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INTRODUCTION

ECG-gated myocardial perfusion single photon
emission computed tomography (SPECT) is widely
used in evaluation of myocardial ischemia, infarct,
assessment of myocardial viability and risk strati-
fication for patients with coronary artery disease.
Gated myocardial perfusion SPECT (MPS) also
provide information about left ventricular func-
tional parameters such as wall motion, left ventricu-
lar ejection fraction (LVEF), end-diastolic volume
(EDV) and end-systolic volume (ESV).'? (Figure
1). Cardiac magnetic resonance imaging (MR) is
considered reference method for LV functional
parameters. In many studies in which measures of
functional parameters by MR and gated myocardial
perfusion SPECT were compared have shown good
concordance of these two methods.>*

In many studies it has been shown that post-
stress LVEF and LV volumes have incremental value
in predicting cardiac death (CD).® Cardiac death rate
was a function of the extent and severity of perfu-
sion defects at stress on MPS (7). However, further
risk stratification by LVEF demonstrated mortality
rate increases as post-stress LVEF decreases.® It has
been also shown that left ventricular EDV and ESV
were highly significant predictors of CD.%®

In guidelines, it has been advocated that the
post-stress MPS imaging should begin 15-60 min
after 99mTc-MIBI injection during exercise.”'’ In
several studies, it has been reported that after com-
pletion of the stress, ischemic LV dysfunction may
have persisted for a time period ranged from imme-
diate to 30 min.®!* In most centers, post-stress imag-
ing procedure is initiated at the time point between
20 to 60 minute after 99mTc-MIBI injection. In this
study we aimed to investigate that whether the time
of 20 and 40 minute to start imaging after 99mTc-
MIBI injection affect post-stress LVEF, EDV and
ESV measures using ECG-gated myocardial perfu-
sion SPECT.

MATERIALS AND METHODS

Thirty six patients (16 male, 20 female and mean
age: 54 £ 13 years) who were referred from Car-
diology Clinics to Nuclear Medicine Department
for known or suspected coronary artery disease in
Elazig Training and Research Hospital in 2008-2009
were included in this study. ECG-gated myocardial
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perfusion SPECT scintigraphy was performed 20
min later following 99mTc-MIBI injection during
peak physiological exercise on treadmill. Bruce or
Modified Bruce protocol was used.

Following initial acquisition was completed;
patients were instructed to relax for a while, then re-
positioned on the patient table and reimaged by the
same acquisition procedure about 40 minute later
following 99mTc-MIBI injection. Double headed
‘GE-infinia gamma camera’ (GE Medical Systems,
Milwaukee, WI, USA) equipped with a low-energy
high-resolution collimator was used for imaging.
60 images at 30 projections, 25 sec per projection,
were acquired over 1800 (450 right anterior oblique
to 1350 left posterior oblique) on a 64 x 64 matrix.
ECG-gating was acquired in 8 frames per cardiac
cycle and attenuation or scatter correction was not
performed. By means of cardiac quantification soft-
ware called QGS (Cedars-Sinai Los Angeles, CA,
USA; version 3.0) post-stress LVEF, EDV and ESV
were calculated on two raw data of initial and sec-
ond imaging for each patient. Filtered back-projec-
tion (FBP) reconstruction was performed with a low
pass Butterworth filter (cut-off 0.52; power 5.0) and
pixel size of 6.43 mm.

Statistical analysis was performed using the
SPSS 15.0 software program (SPSS Inc., Chicago,
Ilinois, USA). Measures of LVEF, EDV and ESV
values obtained from first and second acquisition
were compared statistically with the paired Stu-
dent’s t-test and the Wilcoxon signed ranks test. P
value of less than 0.05 was considered as statisti-
cally significant.

RESULTS

On MPS images, all patients had reversible perfu-
sion defects at various degrees. Left ventricular
functional parameters of all patients were shown on
Table 1. In statistical analyses, there was not sta-
tistically significant difference between post-stress
LVEF, EDV and ESV values obtained from QGS
software (p>0.05) (Figure 2). There was also not
significant difference between LV volumetric pa-
rameters of male and female patients (p>0.05).
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Table 1. Post-stress LVEF, EDV and ESV measures of 36  DISCUSSION
patients obtained from QGS software, MeanSD (range)

It was shown that post-stress LVEF and LV volumes

1st isiti 2nd isiti . .
S acquisttion nd acquision calculated by gated myocardial perfusion SPECT
LVEF (%) 71.7+7.9(43-85) 70.1+8.3(43-82) provide incremental data over perfusion and clini-
Male  68.1+4.7 (61-79) 68.8 6.9 (59-81) cal information in the prediction of CD as well as

the combined endpoint of CD or myocardial infarc-
tion.® 81213 Post-stress LVEF and CD rate are in re-
EDV (ml) ~ 97.7+20.8 (60-147) 97.9£20.2 (62-151) lation exponentially, with a progressive increase in
Male  94.9+19.7 (60-128) 99.4 +21.7 (62-151)  mortality as LVEF falls below 50%.%'? It has been
Female 99.9 +21.8 (60-147) 96.7 + 19.4 (62-132) concluded that the amount of ischemia detected on
MPS was the best predictor of nonfatal MI, and the
ESV(ml)  28.4£12.9(11-84) 301238 (12-78) post-stress LVEF measured by gated myocardial
Male  30.6+8.9(13-49) 30.8+14.6 (12-31) perfusion SPECT was the best predictor of CD.¢

Female 26.6+15.4 (11-84) 28.9 + 14.6 (12-78)

Female 74.6+8.8(43-85) 71.3+9.3 (43-82)

LVEF: left ventricular ejection fraction, EDV: end-diastolic
volume
ESV: end-systolic volume

Type QGS Stress
Study One Day
Datasel STRESS_FBP(G)

Date 2008.07.02 12:53:59
Volume 19mi [8)
| EOV 68mi [1)
ESV 19mi [8])
| EF 2%
Area 71cm’ [8])

Mot Ext 0%, 0cm® [8]
Thk Ext 0%, Ocm’ [8]
Matrix 64x64 x 17(2) x 16(0)

Figure 1. Cardiac quantification data of 39 year old male with normal myocardial perfusion on myocardial
perfusion scintigraphy is seen above.
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Figure 2. Post-stress LVEF, EDV and ESV of first
and second acquisition

Lynne et al."" have designed a study to inves-
tigate whether LVEF calculated from post-stress
SPECT reflects the basal value for LVEF or post-
stress LVEF is reduced in some patients with stress-
induced ischemia. In patients with reversible per-
fusion defects, post-stress LVEF was >5% lower
than that at rest, whereas in the patients with normal
myocardial perfusion or fixed perfusion defect post-
stress LVEF was either £5% greater than that at rest.
They have concluded that post-ischemic stunning
could affect post-stress LVEF. Age, gender, previ-
ous MI, tracer used and type of stress don’t cause
differences between LVEF at post-stress and rest-
ing period.""'* However, in some studies it has been
suggested that the post-stress LVEF is significantly
lower than the LVEF at rest in patients with isch-
emia or without ischemia.'

In some studies using gated blood pool imag-
ing, ischemic LV dysfunction manifested by global
reduction of LVEF resolves rapidly after exercise.
Those studies were performed during and immedi-
ately following upright or semi supine bicycle exer-
cise in patients with CAD. It was found that LVEF
rises during the early phases of exercise, then falls
at the ischemia threshold and rises again immedi-
ately after stress.!"!%!8 Whereas the other studies us-
ing serial gated blood pool imaging combined with
echocardiography in patients with angiographically
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proven CAD indicated that LV dysfunction may per-
sist up to 2 hours after completion of exercise.''**!

In our study, we acquired images at 20 and 40
min after completion of exercise. Acquisition lasted
about 13 min. All patients in our study had revers-
ible perfusion defects. We didn’t find statistical dif-
ferences between post-stress LVEF and LV volume
measures at 20" and 40" min acquisition (p>0.05).
Data from male or female patients gave similar re-
sults (p>0.05). These findings have shown that ac-
quisition within 20-40 min time interval after ex-
ercise completion is suitable to measure post-stress
LVEF and LV volumes, and imaging within 20-40
min at post-stress period doesn’t reveal different re-
sults.

In conclusion, our findings have shown that the
gated myocardial perfusion SPECT imaging after
99mTc-MIBI injection during exercise within 20-
40 min give reproducible measures of post-stress
LVEF and LV volumes.
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