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Abstract: heart disease is one of the cause’s numbers of death in world. If the heart could not pump blood and 

distribute it’s to all parts of the body, pain in the chest will be happened while heavy work or walk a rush. 

Myocardial perfusion imaging (MPI) techniques is an ideal approach to doing the assessments of myocardial 

perfusion. The Assessment of Ventricular Volumes and Ejection Fraction using SPECT scan in Cardiac 

Diseases were the correlate between the age group with the risk factor were the hypertension patient was the 

biggest number of up normal patients in this study with 25 patients then the diabetes mellitus with 13 patients 

while the normal patients were 32 one. For the age group the patients in range 40-60 years represent a half of 

total number of patients. 

using paired sample Test show the correlation between the end diastolic and systolic volume for rest and stress 

condition of heart muscle were the p.value 0.000 showed a significant difference between the end systolic and 

diastolic for both condition stress and rest, while the ejection fraction givers 0.012 which mean a significant 

difference in both rest and stress of heat muscle. 

correlate between the end diastolic volume at rest and stress condition using regression equation found that the 

rate of change at stress was 0.9936 for each ml from rest, correlate between the end systolic volume at rest and 

stress condition using regression equation found that the rate of change at stress condition was 0.980 for each 

ml at rest, and correlate between the end ejection fraction at rest and stress condition using regression equation 

found that the rate of change at stress was 0.9551 for each percent from rest. 
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I. Introduction 
The American Heart Association estimates that more than 600,000 people in the United Statesdied of 

causes related to coronary artery disease in 2000 [1]. Imaging and estimation of leftventricular function and 

volumes have major diagnostic and prognostic importance in patientswith coronary artery disease [2–4]. It was 

shown by Sharir et al [5] that the cardiac death rateincreased exponentially as post stress cardiac ejection 

fraction (EF) decreased. Thus, smallerrors in estimates of cardiac EF may result in improper treatment because 

of this exponential relationship.  

ejection fraction and ventricular volume measurements have been used to evaluate various cardiac 

diseases. These measurements have been considered important, particularly in ischemic heart diseases, to 

determine functional status and predict prognosis. In nuclear cardiology, a classicbut standard method has been 

the gated blood-pool (GBP) study, for which reproducibility and accuracy are well recognized [6] Recent 

reports on gated SPECT studies have revealed that EF with gated SPECT is accurate and reliable [7-20] 

Conversely, some studies have shown limits on the use of gated SPECT for quantification [21]. Although gated 

SPECT has become increasingly important to clinical studies, whether it can replace the GBP study has not been 

confirmed. 

the assessment of myocardial perfusion from stress and rest myocardial perfusion single photon 

emission computed tomography (SPECT) (MPS) has become central to the management of patients with known 

or suspected coronary artery disease (CAD) [22].More recently, electrocardiography (ECG)–gated SPECT, with 

the ability to measure left ventricular (LV) ejection fraction (EF) and ventricular volumes, as well as to evaluate 

presence of regional wall motion abnormalities (RWMAs), has become a routine part of clinical protocols, 

expanding the clinical utility of MPS. Recent American College of Cardiology/American Heart 

Association/American Society of Nuclear Cardiology guidelines for the clinical use of cardiac radionuclide 

imaging consider ECG-gated SPECT as the ―current state of the art‖ and indicate the following: ―The ability to 

observe myocardial contraction in segments with apparent fixed perfusion defects permits the nuclear test reader 

to discern attenuation artifacts from true perfusion 
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abnormalities. The ability of gated SPECT to provide measurement of LVEF, segmental wall motion, 

and absolute LV volumes also adds to the prognostic information that can be derived from a SPECT study [23]. 

Gated SPECT is now performed in over 90% of all MPS studies in the United States [24].This review is 

intended to describe the major milestones in which ventricular function assessment has emerged and added to 

perfusion assessment by use of gated SPECT.  

Recent improvements in computer processing have made gated SPECT available to many laboratories, 

generating wide interest in the application of this technique to the quantitative assessment of ventricular 

performance characteristics [25-27]. The development of technetium-99m-labeled perfusion agents has led to 

greater interest in obtaining simultaneous perfusion and function information with a single diagnostic study. 

However, this has required specialized equipment for the evaluation of ventricular function using first-pass 

radionuclide angiography, which can be followed by tracer localization in the myocardium for perfusion 

imaging [28-33]. Determination of ejection fraction from gated perfusion tomography would therefore be useful 

to the many laboratories that do not routinely perform first-pass studies. 

 

II. Material and Methods 
The study was conducted at Al-Neelain Center of Khartoum in Khartoum state.  A total of 

145Sudanese patients with different heart diseases referred to assess myocardial perfusion on SPECT scan, were 

the variables: Gender, age (year), weight (kg), height (cm), body mass index, and risk factors such as diabetes, 

hypertension, smoking. Type of stress, MPI finding and SPECT finding.  

 

Data collection: The data was collected by data collection sheets, recording the measurements of the MPI 

SPECT and 2D echocardiogram quantities EVD(ml), ESV(ml), SV (ml), and EF (%).  Data recording included 

the gender, age, weight, height, BMI, and finding. 

 

Preparation of the patient and measurements: 

SPECT Myocardial Perfusion Imaging: Before any stress test, all the patients were NPO for 4 to 6 

hours to reduce blood flow to the bowel and liver. Calcium channel blockers and beta-blockers were 

discontinued for 48-72 hours, and long-acting nitrates discontinued for 12-24 hours. Caffeine was 

consumed for 1 day prior to the exam. Out of 145 patients myocardial stress was achieved with an 

exercise treadmill test in 48 patients, Pharmacologic stress (adenosine) in 90 patients and 17 

asthmatic patients were stressed on dabutamine. When the patient’s heart rate reaches 85% of the 

maximum predict, 3 mci of Tl-201 thallous chloride injected to 54 patients and 30 mci of TC
99m 

MIBI for 70kg weighted had been injected to 91 patients.The 1-day protocol is primarily used, as it is 

more convenient for patients and more efficient. Computer software can help provide quantitative 

analysis of myocardial perfusion. The programs use a 17-segment polar map of the LV to help 

identify specific areas of perfusion abnormality. The images are compared to a normalized control 

database. With the addition of gated images, LV motion and function can be analyzed. We only 

obtain gated images poststress, as the statistics are better due to the higher administered activity, and 

the patient is already physiologically at rest at the time of acquisition. Normal LV motion results in 

at least 20% shortening of the long axis and 40% shortening along the short axis, with the anterior 

wall moving the most and the apex moving the least.
18

 The septum should thicken and move toward 

the center. Cine analysis of slices from the 3 axes of the gated images should show all walls 

thickening and brightening with systole. Calculated LVEF is usually provided, with 50% to 70% 

being normal.  

 

Volumetric measurements: Global function of LV is assessed by measuring the difference between the end –

diastolic and the end –systolic value of 2D parameter divided by its end –diastolic value. EF, is calculated from 

EDV and ESV estimates. using the following formula  

EF=(EDV-ESV) \ EDV 

 

Method of data analysis: The present study used statistical package for social science (SPSS) as a base method 

for analysis data, analyzed the echo characteristics (gender, age, BMI, risk factors and SPECT finding) to get the 

frequency, percentage, and mean for each one. And used the linear regression analysis to demonstrate the 

relationships. On the other hand, the same characteristics of MPI. 

 

III. Results 
heart disease is one of the cause’s numbers of death in world. If the heart could not pump blood 

anddistribute it’s to all parts of the body, pain in the chest will be happened while heavy work or walk a 

rush.Myocardial perfusion imaging (MPI) techniques is an ideal approach to doing the assessments of 
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myocardialperfusion. The Assessment of Ventricular Volumes and Ejection Fraction using SPECT scan in 

Cardiac Diseases and the results presented as tables and figures: 

 

Table 1. show statistical parameters for all patients examined by SPECT MPI: 

Variables Mean Std Dev Variance Min Max 

Age 53.46 16.24 263.85 23 116 

BMI 25.48 6.093 37.12 12.62 39.83 

Rest EDV ml 90.42 41.13 1691.80 21 217 

Rest ESV ml 46.79 24.68 608.85 2 102 

Stress EDV ml 90.05 41.18 1695.93 16 216 

Stress ESV ml 44.66 24.44 597.16 2 100 

Rest EF % 0.587 0.174 0.030 0.00 1.00 

Stress EF % 0.59 0.143 0.020 0.28 0.88 

 

Table 2. show correlation between the age group with risk factor: 

Risk Factor Age Group Total 

20-30 31-40 41-50 51-60 61-70 71-80 < 81 

 

Null 1 6 11 7 3 3 1 32 

DM 0 3 3 5 0 0 2 13 

HBN 2 1 4 8 5 4 1 25 

Smoking 1 3 1 1 4 0 0 10 

DM+ HBN 0 3 1 1 4 1 0 10 

HBN+ smoking 0 2 2 1 1 0 0 6 

DM+ smoking 0 0 2 0 0 0 0 2 

DM + HBN + Smoking 0 0 0 2 0 0 0 2 

Total 4 18 24 25 17 8 4 100 

 

Table 3. show correlation between the rest and stress at EDV, ESV and EJ 

Paired Samples Correlations Correlation P.value 

Pair 1 Stress EDV ml & Rest EDV ml .992 .000 

Pair 2 Stress ESV ml & Rest ESV ml .990 .000 

Pair 3 Stress EF % & Rest EF % .249 .012 

 

 
Figure 1: correlate between the stress and rest for EDV per ml 

 

 
Figure 2: correlate between the stress and rest for ESV per ml 
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Figure 3: correlate between the Ejection fraction at stress and rest  

 

IV. Discussions 
The demographic and measurement information were presents as mean ± standard deviation, for the 

age and body mass index was 53.46 ± 16.24 year and 25.48 ± 6.09 kg/cm
2
, and the measurement data the end 

diastolic volume and end systolic volume for rest mode was 90.42 ± 41.13 ml and 46.79 ± 24.68 ml,in stress 

mode was 90.05 ± 441.18ml and 44.66 ± 24.44 ml, the ejection fraction in rest mode and stress was 0.587 ± 

0.174 % and 0.59 ± 0.143 %, as shown in table 1. Table 2. Correlate between the age group with the risk factor 

were the hypertension patient was the biggest number of up normal patients in this study with 25 patients then 

the diabetes mellitus with 13 patients while the normal patients was 32 one. For the age group the patients in 

range 40-60 years represent a half of total number of patients.Table 3. show paired sample Test show the 

correlation between the end diastolic and systolic volume for rest and stress condition of heart muscle were the 

p.value 0.000 showed a significant difference between the end systolic and diastolic for both condition stress 

and rest, while the ejection fraction givers 0.012 which mean a significant difference in both rest and stress of 

heat muscle. 

correlate between the end diastolic volume at rest and stress condition using regression equation found 

that the rate of change at stress was 0.9936 for each ml from rest fig 1.correlate between the end systolic volume 

at rest and stress condition using regression equation found that the rate of change at stress condition was 0.980 

for each ml at rest fig 2.correlate between the end ejection fraction at rest and stress condition using regression 

equation found that the rate of change at stress was 0.9551 for each percent from rest fig 3. 

 

V. Conclusion 
Assessment of Ventricular Volumes and Ejection Fraction using SPECT scan in Cardiac Diseases were 

the correlate between the age group with the risk factor were the hypertension patient was the biggest number of 

up normal patients in this study with 25 patients then the diabetes mellitus with 13 patients while the normal 

patients were 32 one. For the age group the patients in range 40-60 years represent a half of total number of 

patients. 

using paired sample Test show the correlation between the end diastolic and systolic volume for rest 

and stress condition of heart muscle were the p.value 0.000 showed a significant difference between the end 

systolic and diastolic for both condition stress and rest, while the ejection fraction givers 0.012 which mean a 

significant difference in both rest and stress of heat muscle. 

correlate between the end diastolic volume at rest and stress condition using regression equation found 

that the rate of change at stress was 0.9936 for each ml from rest, correlate between the end systolic volume at 

rest and stress condition using regression equation found that the rate of change at stress condition was 0.980 for 

each ml at rest, and correlate between the end ejection fraction at rest and stress condition using regression 

equation found that the rate of change at stress was 0.9551 for each percent from rest. 

 

Stress End diastolic volume per ml = 0.9936 (EDV at rest) + 0.2095 

Stress End systolic volume per ml = 0.9806 (ESV at rest) + (-1.2212) 

Ejection Fraction at stress = 0.9551 (EF at rest) + 0.0447 
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