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Overview:Combined PET/CT systems have emerged as promising
imaging modalities and are being more routinely used in clinical
situations. *®*F-FDG PET/CT is an established entity in the work-up of
several oncologic disorders and is making forays in the diagnosis of
inflammatory diseases, leading to increased use for cardiac and
neurologic applications. Although PET is on the move in
cardiovascular medicine and new developments are likely to increase
its application and impact in clinical practice, some similarities and
interrelationships between its cardiac applications and applications for
tumor imaging should be noted.

The study aimed to prospectively study the clinical experience with
PET/CT in Cardiac diseases and in pediatric malignancies to evaluate
and compare the efficacy of this imaging system in both diseases, and
to determine if it provided additional diagnostic information on the
disease status.

Methodology: Thirty two cardiac patients with previous history of
myocardial infarction & left ventricular dysfunction and coronary
artery disease (CAD) were underwent the imaging procedures
consisting of PET/CT,echocardiography and invasive angiography.
Diagnostic sensitivity of these less invasive modalities for detection of
myocardial viability was compared to invasive coronary angiography.
Additionally, 54 pediatriccancerpatients were included in this study [28
had lymphoma and 26 had soft tissue sarcoma (STS)]. Seventy two
scanswere performed for whole body in all patients for initial diagnosis
and staging.

Results:In the current study,Coronary angiography was used as the
gold standard;PET/CT has high diagnostic value in the assessment of
myocardial viability when compared to echocardiography;and also in
malignant disease if distant metastases or second primary tumors are
detected with regard to staging of the primary tumor.It may influence
the treatment decision in both diseases.The diagnostic sensitivity of
cardiac PET/CT, cardiac angiography and echocardiography was
98.2%, 93.4% and 82.5%, respectively. Diagnostic sensitivity of
PET/CT in myocardial viability at per-vessel based assessment
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was80.2% for LAD (left anterior descending), 77.6% for LCX (left
circumflex), and 100% for RCA (rightcoronary)coronary arteries. The
overall sensitivities, specificities & positive and negative predictive
values of the imaging system for all the suspicious sites in pediatric
malignancy were 94.22%, 92.72%, 93.68% and 93.33% respectively.
The sensitivities and specificities for initial staging of malignant
lymphomas were ranged 70%-100% and 90.48%%-100% respectively.
They ranged 80%-100% and 92%-100% respectively in STS.
Conclusion: The study concluded that the PET/CT is the gold standard
for noninvasive functional imaging in cardiovascular disease as well as
in oncology. It has high diagnostic value in the assessment of
myocardial viability in patients with known CAD. Technical
developments in PET/CT scanning in cancer management may increase
the precision of radiotherapy planning and thus improve tumor control
and reduce treatment-related morbidity. The use of PET/CT in the
management of pediatric malignancy is recommended to facilitate the
sparing of normal structures and the escalation of dose.Further studies
are recommended in cardiovascular patients for the incorporation of
PET/CT into patient management is warranted.

Copy Right, 1JAR, 2016,. All rights reserved.

Introduction:-

Cardiovascular diseases are progressive and there are a number of physiological and morphological changes that
occur with aging that could alter cardiovascular function and subsequently increase risk of cardiovascular disease
(Li et al., 2014).Despite considerable advances in prevention and treatment over the last decades, cardiovascular
diseases remain the most frequent causes of death worldwide and represent a great challenge for modern research
and medicine. This requires urgent development of sensitive and noninvasive methods for early detection and
personalized treatment of cardiovascular diseases (Gaemperli and Kaufmann, 2011). Traditional medical imaging
techniques have been routinely used to provide early diagnosis and prognosis of cardiovascular diseases (Schwaiger
et al.,, 2010). Ideally it would be possible to detect molecular and cellular processes early and characterize
cardiovascular diseases before manifestation of gross anatomical features or physiological consequences. Current
advanced molecular imaging modalities include positron emission tomography (PET), single photon emission
computed tomography (SPECT), magnetic resonance imaging (MRI), and optical imaging, all of which could
provide critical molecular and cellular level information for early diagnostics, advanced therapeutics, and better
understanding of fundamental biological processes of cardiovascular disease(Jang et al., 2012;L.i et al., 2014).

Positron emission tomography (PET) has contributed significantly to the advances in our understanding of cardiac
physiology and pathophysiology for more than 20 years (Nekolla et al., 2009). The introduction of PET/CT
scanners combined the functional data of PET with the detailed anatomic information of CT into a single
examination. The poor spatial resolution of PET is substantially compensated for by integrated PET/CT, with co-
registration of functional imaging with PET and anatomic imaging with CT(Xu et al.,2012/2015). In addition to
being a powerful research tool in cardiology, recent technical development and improved availability facilitated also
its routine clinical use in cardiology. PET is the most reliable non-invasive tool for the identification of myocardial
viability and also allows accurate assessment of myocardial perfusion and coronary artery disease (CAD), which is
known to be the leading cause of mortality in adults. Assessment of myocardial perfusion plays an important role in
the diagnostic work-up of patients with suspected CAD as well as in the assessment of prognosis and guiding of
therapy in patients with established CAD(Nekolla et al., 2009).

Although PET is on the move in cardiovascular medicine and new developments are likely to increase its application
and impact in clinical practice, some similarities and interrelationships between its cardiac applications and
applications for tumor imaging should be noted. First, the success of PET as a key modality in tumor staging and
evaluation of anti-tumor therapy has resulted in dissemination of the technique and in improved availability for
cardiac imaging. Second, expensive equipment, such as scanners, radiochemistry laboratories, and cyclotrons, is
most effectively used when it serves multiple areas of PET imaging applications. And finally, many existing and
novel biologic targets for PET imaging are important not only in heart and vessels, but also in tumors. This is highly
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relevant not only because advances in tumor biology may help advance cardiovascular biology via improved
understanding of related biomechanisms, but also because multiple applications in heart, vessels, and tumors will be
helpful to stimulate interest in commercialization of compounds with a broader spectrum of target groups (Bengel et
al., 2009).

Cardiac PET imaging is another well-established tool for the evaluation of ischemia, blood flow quantification,
myocardial viability and perfusion (Berman et al., 2006;Machac, 2005). Cardiac PET utilizing 18F-FDG is
considered the most sensitive modality for detecting hibernating viable myocardium and predicting left ventricular
functional recovery post-coronary revascularization. PET has higher spatial and temporal resolution than SPECT
due to more robust methods of attenuation correction, thus, PET allows quantification of resting and hyperemic
regional myocardial perfusion. WhenPET was integrated into clinical patient management, a significant reduction in
cardiac events was observed in patients with 18F-FDG PET-assisted management, according to randomized
controlled trials (Abraham et al., 2010; Beanlandset al., 2007). PET images provide incremental prognostic
information to the clinical and angiographic findings with regard to event-free survival. An increased extent and
severity of perfusion defects with stress PET were reported to be associated with increased frequency of adverse
cardiac events, thus, this indicates PET can be used to predict cardiac mortality (Dorbala et al., 2009).Cardiac PET
is not yet as widely available as SPECT imaging. Furthermore, experience in image interpretation and operation
may vary widely. Cardiac PET will continue to play a key role in the investigation of myocardial viability and
perfusion contributing more to available data (Sun, 2013).

Combined PET and CT systems (PET/CT) have emerged as promising imaging modalities and are being more
routinely used in clinical situations (von Schulthess et al., 2006). Although many studies about whole-body
PET/CT for various cancers were done, the results were still controversial and inconclusive. In several previous
studies, ®F-FDG PET/CT was shown to be more sensitive and specific than conventional imaging procedures for
the detection of distant malignancies in cancer patients at initial staging before treatment or restaging after treatment
(Antoch et al., 2004; Fuster et al., 2008;Ng et al., 2009; Strobel et al., 2007;Veit-Haibach et al., 2009).Despite
growing numbers of reports on imaging adult malignancies with PET/CT, little data have been reported so far about
the clinical relevance of this modality in pediatric patients (Xu et al.,2012/2015).

Although radiation exposure from CT when used for attenuation correction can be limited (Souvatzoglou et al.,
2007), the radiation dose from coronary CT angiography (CTA) is >10 mSv in recent clinical trials has been >10
mSv, which is clearly higher than from standard radiography or X-ray angiography (Bluemke et al., 2008).
Moreover, precise alignment between emission and “transmission” PET images may benefit from repeated,
simultaneously acquired attenuation maps. — From a practical point of view, advances in CT technology are likely to
result in substantial changes in hardware in hybrid PET/CT systems while advances in MRI are frequently based on
imaging sequences and less complex pieces of hardware, such as coils, which makes upgrading easier and less
expensive. — Both cardiac MRI and PET examinations can be rather time consuming. Thus, improvements in patient
compliance as a result of reduced scan time could be significant, particularly in patients with dyspnea due to heart
failure who have difficulty holding their breath during MRI acquisitions(Nekollaet al., 2009).

The study aimed to prospectively study the clinical experience with *F- FDG PET/CT in Cardiac disease and in
pediatric malignancies to evaluate and compare the efficacy of this new imaging system in both disease, and to
determine if PET/CT provided additional diagnostic information on disease status.

Patients and Methods:-

Cardiac patients:-

A multi-centric prospective study that involved patients with previous history of myocardial infarction & left
ventricular dysfunction and coronary artery disease (CAD) over a period of 6 months was performed.All patients
were suggested to undergofull clinical history and examination, cardiac PET/CT myocardial viability,
echocardiography and invasive coronary angiography examinations with an interval of less than 20 days between the
imaging tests. Coronary angiography was used as the gold standard.Thirty two patients (17(53.1%) male &
15(46.9%) female; mean age 58.5 + 10.5 years) are concluded in the study. Consent forms were obtained from all
patients, and ethical approval was granted from institutional review boards.

All patients were informed for fasting at least 6 h before the scan and baseline blood sugar was checked. Blood
sugar was checked 45-60 min after injection of a glucose loading dose (50-75 g).If it was < 140 mg/dL, a 444
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MBq(12 mCi) of ®F-FDG was injected intravenously. If it was > 140 mg/dL, intravenous regular insulin was
injected according to blood glucose level. Myocardial®F-FDG PET/CT study was performed 45-60 min after
injection of '®F-FDG. The data were analyzed based on a 5-point scale examining the segment of three main
coronary arteries, namely: left anterior descending (LAD), left circumflex (LCX) and right coronary artery (RCA): 0
= normal perfusion, 1 = mild defect, 2 = moderate defect, 3 = severe defect and 4 = absent uptake. For
echocardiography, the assessment used was according to the 16-segment model as recommended by the American
Society of Echocardiography(Klocke et al., 2003).

Coronary angiography was carried out using the standard Seldinger's technique on an angiographic machine by
femoral approach which was performed by cardiologists. The minimal lumen diameter was measured in projections
showing the most severe narrowing.The degree of stenosis was classified into four categories: (1) no stenosis, (2)
minimal or mild stenosis (< 50%), (3) moderate stenosis (50%—70%), and (4) severe stenosis (> 70%). CAD was
defined when lumen diameter reduction was greater than 50% (moderate or severe stenosis).

Resting echocardiography was performed by a consultant cardiologist using a standard protocol. Images were
acquired in the normal parasternal long-axis and short-axis views, with particular attention paid to determine the
regional cardiac function. Calculations of the regional wall motion were assumed using a 16-segment model
according to the American Society of Echocardiography(American Society of Nuclear Cardiology Imaging
guidelines., 1999;Cerqueria et al., 2002;Schiller et al.,1989). These 16 segments were classified as 0 = normal; 1
= hypokinetic; 2 = akinetic; and 3 = dyskinetic. The segments founded within the infarction-related coronary
segment werethe segments analyzed for wall motion. Then, the regional wall motion score was calculated.

Pediatric Patients with Malignancy:-

Fifty four pediatric patients (33(61.1%) male and 21(38.9%) female) with suspected or known malignancy,
evaluated by *®F-FDG imaging using a combined PET/CT system, between May 2011 and October 2015, included
in the study. The male to female ratio was 1.57:1.The patient’s age was from 9 month to 18 years (y) old with a
median age of 12 y at their first PET/CT examination. 33 (66.7%) of the patients were below 10 years old. Twenty
eight patients had lymphoma and 26 had STS soft tissue sarcoma. The indication, purpose, and findings of each
PET/CT examination were taken in consideration, in addition to other imaging findings as well as clinical
information.PET/CT examination was performed for whole body in all patients (72 scan) for initial diagnosis and
staging.

Threehundred and twenty four suspicious sites were evaluated in the 54 included patients. Patients were selected
according to their reports which indicate areas of increased FDG uptake. PET findings were considered positive
when uptake occurred at sites of suspected disease, in asymmetrical lymph nodes or in nodes unlikely to be affected
by inflammation (mediastinal, except for hilar, and abdominal). PET findings were adjudged negative for neoplastic
localizations in the following instances: physiological uptake (urinary, muscular, thymic or gastrointestinal),
symmetrical nodal uptake, very low uptake and non-focal uptake. PET findings were compared with the results of
other diagnostic procedures (including CT and ultrasound), biopsy findings and other clinical data.

After at least 4 h of fasting, a total body PET scan was done one hour after IV injection of 300 MBq of *F-FDG. 64
MSCT scan was performed using GE Discovery VCT simultaneously and used for attenuation correction,
anatomical localization and diagnosis. Max. Variant of SUV; a semi-quantitative analysis would be done for
selected ROL.s and the normal threshold is <2.5.

Statistical Analysis:-

The usefulness of diagnostic tests is known as their ability to detect a person with disease or exclude a person

without disease. It is usually described by terms such as sensitivity, specificity, positive predictive value (PPV) and

negative predictive value (NPV) (Akobeng, 2007).

» Sensitivity is the ability of a test to correctly classify an individual as ‘diseased’, i.e. probability that a test result
will be positive when the disease is present (true positive rate) (Parikh et al., 2008). Sensitivity = the number of
ill persons with positive test results / the number of all persons who have the disease (Nyari, 2011).

» Specificity is the ability of a test to correctly classify an individual as disease-free is called the test’s specificity,
i.e. the probability that a test result will be negative when the disease is not present (true negative rate) (Parikh
et al., 2008).Specificity = the number of healthy persons with negative test results / the number of all healthy
persons (Nyari, 2011).
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» Positive Predictive Value (PPV)is the probability that the disease is present when the test is positive
(MedCalc Software., 2016). PPV = the number of persons diagnosed as have that disease with positive test
results / the number of all positive test results (Nyari, 2011).

» Negative Predictive Value (NPV)is theprobability that the disease is not present when the test is negative
(MedCalc Software, 2016). NPV = the number of healthy persons with negative test results / the number of all
negative test results (Nyari, 2011).

» Prevalence is defined as the prior probability of the disease before the test is carried out (Peacock and
Peacock, 2011). Prevalence rate is the total number of cases of a disease existing in a population divided by the
total population (Health.ny.gov, 2015).

» Accuracy is the efficiency of a test that indicates the percentage of patients who are correctly classified as
having disease or not having disease (Mahon et al., 2011). Accuracy= the total number of ill persons with
positive test results and healthy persons with negative test results / the total number of population.

Results:-

Cardiac Patients:-

The patient's characteristics are shown in table (1). A total of 1088 segments in all patients were analyzed for cardiac
PET/CT imaging examinations, while for echocardiography there were 512 segments that were analyzed in
comparison with PET findings.Comparison was also performed between the accuracy of coronary PET andthat for
angiography and echocardiography. All patients was found to have CAD and the triple vessel disease with > 50%
stenosis involving LAD, LCX and RCA was founded in 37.5% of them, andrevealing severely reduced FGD uptake
in different regions.By invasive coronary angiography, there were a significant coronary stenosis or occlusion (>
70% lumen stenosis); with mild to moderate stenosis in 260 of the coronary arteries (LAD, LCX, and RCA) and by
echocardiography it was found in 230 of the coronary arteries. So, the cardiac PET has the highest diagnostic value
in the assessment of all of the three main coronary arteries.

Table 1:-patients Characteristics:

Items Patients Items Patients
No. % No. %
Diagnoses: Risk factors:
Ischemic Heart Disease 4 12,5 | Hypertension 26 81.3
Ischemic Dilated Cardiomyopathy 7 21.9 | Diabetes Mellitus 24 75
Thrombolysis 6 18.8 | History of Smoking 5 15.6
Myocardial Infarction 3 9.4 | Dyslipidemia 10 31.3
Triple Vessel Disease 12 37.5 | Obesity 13 40.6
Double Vessel Disease 10 31.3

The diagnostic sensitivity of cardiac PET/CT, cardiac angiography and echocardiography was 98.2%, 93.4% and
82.5%, respectively, as shown in Figure (1). The specificity was not analyzed, since all patients had confirmed
CAD, (true negative value was zero).

100.00%
95.00%
90.00%

85.00%

80.00%

75.00%
70.00%

PET/CT
Angiography
Echocardiography

Figure 1:-Diagnostic sensitivity of cardiac PET/CT, cardiac angiography and echocardiography
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Diagnostic sensitivity of PET/CT in myocardial viability at per-vessel based assessment was80.2% for LAD, 77.6%
for LCX, and 100% for RCA coronary arteries (figure 2)

100.00%

50.00%

0.00%

RCA

Figure 2:- Diagnostic sensitivity of PET/CT in myocardial viability at per-vessel based assessment
The mean score for assessment of myocardial viability by PET/CT at per-vessel based analysis was 3.5 £ 0.83, 3.9 £
0.44, and 4.1+ 0.10, corresponding to the LAD, LCX and RCA coronary arteries, respectively (table 2).The cardiac
PET/CT was found to be superior in terms of image quality with more accurate assessment of all of the segments.

Table 2:- The mean score for assessment of myocardial viability by PET/CT at per-vessel based analysis

Item LAD LCX RCA

The mean score 3.5+0.83 3.9+044 4.1+0.10

PediatricPatient with Malignancy:-
The results of the present work are presented in tables (3-6).A table (3) shows the patients characters. The stage of the
malignant disease patients can be seen before and after the evaluation by PET/CT in table (4).

Table 3:-Patients Characteristics

Items Lymphoma Soft Tissue Sarcoma Total
(28 Patients) (26 patients) (54 patients)
No. % No. % No. %
Age
<10years 21 75 15 57.7 36 66.7
>10 years 7 25 11 42.3 18 33.3
Sex
Male 16 57.1 17 65.4 33 61.1
Female 12 42.9 9 34.6 21 38.9
Stage
| 9 321 6 23.1 15 27.8
I 7 25 3 115 10 18.5
11| 8 28.6 16 61.5 24 44.4
v 4 14.3 1 3.9 5 9.3
Tumor size
>5cm 18 64.3 18 69.2 36 66.7
<5cm 10 35.7 8 30.8 18 33.3
Metastases:
Present 8 28.6 2 7.7 10 18.5
Absent 20 71.4 24 92.3 44 81.5
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Table 4:-Evaluating the Stage of Pediatric Malignancy by of PET/CT Scan

Stage Lymphoma Soft Tissue Sarcoma Total
(28 Patients) (26 patients) (54 patients)
Before After Before After Before After
PET/CT PET/CT PET/CT PET/CT PET/CT PET/CT

I 9 7 4 5 13 12
I 7 10 5 4 12 14
I 8 9 14 16 22 25
v 4 2 3 1 7 3

The true positive and negative sites of the 324 regions analyzed, was 163 and 140 respectively. The overall
sensitivities, specificities & positive and negative predictive values of the imaging system for all the suspicious sites
were 94.22%, 92.72%, 93.68% and 93.33% respectively. (Tables 5)

The sensitivities and specificities of 18F-FDG PET/CT for initial staging of malignant lymphomas were ranged
70%-100% and 90.48%%-100% respectively. They ranged 80%-100% and 92%-100% respectively in STS. The
negative and positive predictive valuesin evaluating the stage of lymphoma were 85.71%-100% and 50%-100%
respectively. It was 83.33% -100% and 33.33% -100% respectivelyfor STS(Table 6).

Table 5:- Efficacy of PET/CT Scan in Detecting the Site of Lesion in Pediatric Malignancy

PET/CT Scan Prevalence Sensitivity Specificity PPV NPV Accuracy
Head & Neck 60.34% 94.30% 86.96% 91.67% 90.91% 91.38%
Chest 37.25% 84.21% 96.88% 94.12% 91.18% 92.16%
Abdomen & Pelvis 58.47% 98.55% 95.92% 97.14% 97.92% 97.46%
Extremities 40.63% 92.31% 94.74% 92.31% 94.74% 93.75%
Bony skeleton 40.91% 88.89% 84.62% 80.00% 91.67% 86.36%
Body LN chains 65.12% 92.86% 86.67% 92.86% 86.67% 90.70%
Total 53.40% 94.22% 92.72% 93.68% 93.33% 93.52%

PPV: Positive predictive value, NPV: Negativepredictive value

Table 6:-Efficiency of PET/CT Scan in Evaluating the Stage of Pediatric Malignancy

PET/CT Scan Prevalence Sensitivity Specificity PPV NPV Accuracy

Lymphoma

Stage | 25.00% 100.00% 90.48% 77.78% 100.00% 92.86%
Stadge Il 35.71% 70.00% 100.00% 100.00% 85.71% 89.29%
Stadge IlI 32.14% 88.89% 100.00% 100.00% 95.00% 96.43%
Stadge IV 7.14% 100.00% 92.31% 50.00% 100.00% 92.86%
Soft Tissue Sarcoma

Stage | 19.23% 80.00% 100.00% 100.00% 95.45% 96.15%
Stadge Il 15.38% 100.00% 95.45% 80.00% 100.00% 96.15%
Stadge 1lI 61.54% 87.50% 100.00% 100.00% 83.33% 92.31%
Stadge IV 3.85% 100.00% 92.00% 33.33% 100.00% 92.31%

PPV: Positive predictive value, NPV: Negativepredictive value

Discussion:-

Coronary artery disease (CAD) is the leading cause of death in advanced countries and its prevalence is increasing
among developing countries (Lloyd-Jones et al., 2010;Gaziano et al., 2010). Various less-invasive imaging
modalities are increasingly used in the diagnosis of CAD including coronary CT angiography, cardiac magnetic
resonance imaging (MRI), and cardiac single photon emission computed tomography (SPECT), positron emission
tomography (PET) and integrated SPECT/CT and PET/CT (Sun et al., 2011). To improve early diagnosis and
patient management, it is essential to have an overview of the diagnostic value of different imaging modalities in
CAD (Sun, 2013).Due to their success in oncology, all currently offered PET imaging systems are hybrid PET-CT
scanners. This has brought challenges for cardiac imaging that is related mainly to the use of a separate CT for
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attenuation correction of subsequently acquired PET data(Bengel et al., 2009).Although less routine than whole-
body imaging, cardiac PET using 18F-FDG have been demonstrated as a valuable tool in the adult population and to
a lesser degree in children. Cardiac imaging using 18F-FDG plays an important role in the assessment of myocardial
viability and can be particularly valuable when used in conjunction with other imaging modalities such as 99mTc-
sestamibi scanning. To enhance 18F-FDG uptake into viable myocardium, patients are administered oral or
intravenous glucose before the injection of 18F-FDG (McQuattie, 2008).

This prospective study investigates the diagnostic value of non-invasive cardiac modalities with the aim of
determining myocardial viability in patients with known CAD through comparing'®F-FDG PET/CT and
echocardiography with invasive coronary angiography as the gold standard. Our results showed that cardiac ‘2F-
FDG PET/CT has superior diagnostic value in patients with CAD, when compared to echocardiography and cardiac
angiography either at per-patient or per-vessel based analysis. The diagnostic sensitivity of cardiac PET/CT, cardiac
angiography and echocardiography was 98.2%, 93.4% and 82.5%, respectively. Diagnostic sensitivity of PET in
myocardial viability at per-vessel based assessment was 80.2% for LAD, 77.6% for LCX, and 100% for RCA
coronary arteries. Although based on a small number of patients, results of this study highlight the high diagnostic
value of **F-FDG PET/CT in the detection of myocardial viability.Combined SPECT/CT and PET/CT systems are
today well established in clinical routine imaging with promising results reported (Namdar et al., 2005;Rispler et
al., 2007;Groves et al., 2009;Sato et al., 2010; Al Moudi et al., 2011), although more multicentric trials are needed
to validate the diagnostic value of the hybrid imaging modalities (Sun, 2013).

Recent advances in radiopharmaceuticals, hardware, and software of cardiac PET imaging have improved the
diagnostic accuracy and risk assessment of patients with suspected cardiac disorders(Underwood et al.,
2014;Danad et al., 2013;Flotats et al., 2011;Ratib and Nodulous, 2014).For example, the rapid evolution of
hybrid PET/CT and PET/MR imaging with the advanced tracers has provided a new perspective on cardiac imaging
by providing combined anatomic and functional evaluation of coronary disease and alterations in cardiac function.
Because of the pivotal role of tracers in the realization of the power of cardiac PET imaging, the design and
development of tracers is becoming one of themajor subjects of cardiac PET imaging (Sogbein et al., 2014;Li,
2014).Additionally, the assessment of myocardial viability with **F-FDG PET is based on its ability to distinguish
the two main pathogenic mechanisms for chronic myocardial dysfunction in ischemic cardiomyopathy: irreversible
loss of myocardium due to prior myocardial infarction (scar), and at least partially reversible loss of contractility
owing to chronic or repetitive ischemia (hibernating myocardium)(Schinkel et al., 2007).The distinctive feature of
these two mechanisms is that revascularization has the potential to restore contractile function of the hibernating
myocardium but not scar (Ghoshet al., 2010). This distinction may be of paramount importance in clinical decision-
making because of the upfront morbidity and mortality associated with revascularization procedures in patients with
severe left ventricular dysfunction(Al Moudi et al., 2014). It is likely; however, that increasing availability of 64-
slice CT in PET-CT systems, along with new prospectively gated CT acquisition techniques, which lower radiation
exposure for CT angiography by more than 70%, will contribute to a more widespread use in hybrid PET-CT
protocols. Innovative integrated imaging protocols may include CT for morphologic assessment of coronary arteries
and PET for functional assessment of myocardial blood flow. A CT delayed enhancement study may be done after
CT angiography to identify the presence or absence of scar. This may obviate the need for a rest perfusion
study(Bengel et al., 2009). It should be noted, however, that positron emitting tracers typically provide less radiation
burden to the patient when compared with SPECT tracers used for the same diagnostic purpose, which is, in part,
due to their much shorter half-lives. Also, the radiation burden to staff involved in cardiac PET imaging has been
investigated, and due to differences in radiotracer administration, scan acquisition, and stress-testing tasks, doses
with PET seem to be lower for staff (as for patients) when compared with single-photon emitting tracers (Bengel et
al., 2009).

Additionally, hybrid tomographs make itpossible to perform a rapid and comprehensive evaluation of functional and
anatomical severity of CAD by assessment of myocardial perfusion and non-invasive angiography. On the one hand,
optimal evaluation of hemodynamicconsequences requires integration of anatomical information with demonstration
of myocardial ischemia. On the other hand, myocardial infarction and sudden cardiac death result from the rupture
of plaques that do not necessitate significant flow limitations. Several features, such as severe luminal obstruction,
thin fibrous cap, large lipid core, and the presence of active inflammation are characteristic of vulnerable plaques.
Non-invasive imaging of plaque burden in combination with the features of plaque vulnerability might, therefore,
lead to an improved assessment of individuals at risk of acute coronary events and help to refine estimates of the
cardiovascular risk in the subclinical phase of atherosclerosis (Nekolla et al., 2009).The incremental value of hybrid
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imaging lies in accurate spatial co-localization of myocardial perfusion defects and anatomic coronary arteries. This
combined technology allows detection and quantification of the burden of calcified and non-calcified plaques,
quantification of vascular activity and endothelial health, identification of flow-limiting coronary stenosis, and
potentially identification of high-risk plaques in the coronary artery tree (Di Carli and Murthy, 2011).

Successful management of solid tumors in children requires imaging tests for accurate disease detection,
characterization, and treatment monitoring. Technologic developments aim toward the creation of integrated
imaging approaches that provide a comprehensive diagnosis with a single visit. These integrated diagnostic tests are
not only convenient for young patients but also save direct and indirect health-care costs by streamlining procedures,
minimizing hospitalizations, and minimizing school or work time lost for children and their parents (Uslu et al.,
2015).However, modern radiotherapy techniques heavily rely on high-quality medical imaging. PET provides
biologic information about the tumor, complementary to anatomic imaging. Integrated PET/CT has found its way
into the practice of radiation oncology, and '®F-FDG PET is being introduced for radiotherapy planning. The
functional information possibly augments accurate delineation and treatment of the tumor and its extensions while
reducing the dose to surrounding healthy tissues. In addition to **F-FDG, other PET tracers are available for imaging
specific biologic tumor characteristics determining radiation resistance(Troost et al., 2015).The use of 18F-FDG in
PET/CT is well documented as a valuable tool in the staging and diagnosis of disease for many oncology patients.
Although considered routine in adults, PET/CT in children has been somewhat limited.On the other hand,
paramount to any successful PET/CT examination is the establishment of acquisition protocols that allow high
quality images to be obtained while ALARA principles are followed (McQuattie, 2008).

In the current study, The overall sensitivities, specificities & positive and negative predictive values of the imaging
system for all the suspicious sites were 94.22%, 92.72%, 93.68% and 93.33% respectively. The sensitivities and
specificities of 18F-FDG PET/CT for initial staging of malignant lymphomas were ranged 70%-100% and
90.48%%-100% respectively. They ranged 80%-100% and 92%-100% respectively in STS. The negative and
positive predictive valuesin evaluating the stage of lymphoma were 85.71%-100% and 50%-100% respectively. It
was 83.33% -100% and 33.33% -100% respectively for STS. Some studies reported the sensitivities and specificities
of 18F-FDG PET/CT for initial staging of malignant lymphomas were 96%-99% and 95%-100%, respectively
(Kabickova et al., 2006; Furth et al., 2006; Cheng et al., 2013; Miller et al., 2006;Paulino et al., 2012;Punwani
et al., 2010;Uslu et al., 2015). Others, reported high negative predictive value (negative predictive value, 85.7%—
100%; positive predictive value, 41.2%- 85.7%) which is comparable to the present study (Riad et al.,
2010;Bakhshi et al., 2012;Hivitzki et al., 2013;Uslu et al., 2015). Furth et al.,2009 reported that a negative 18F-
FDG PET/CT scan after 2 cycles of chemotherapy is a strong indicator of relapse-free survival, with a negative
predictive value of 100% in HL patients. Therefore, an 18F-FDG PET/CT scan has been advocated by many
investigators and has led to early intensification of chemotherapy in apparent non-responders (Furth et al., 2009;
Levine et al., 2006; Meany et al., 2007;Uslu et al., 2015).Additionally, PET or PET/CT has clear advantage in
evaluating soft-tissue masses and, thus, has been reported to be useful in patients with lymphoma or other
malignancies after treatment (Weber, 2005). Early detection of distant malignancies in cancer patients is crucial for
guiding subsequent staging procedures and treatment (Xu et al.,2012/2015).In several previous studies, *F-FDG
PET/CT was shown to be more sensitive and specific than conventional imaging procedures for the detection of
distant malignancies in cancer patients at initial staging before treatment or restaging after treatment(Ng et al.,
2009;Fuster et al., 2008; Antoch et al.,2004;Strobel et al., 2007;Veit-Haibach et al., 2009).The introduction of
PET/CT scanners combined the functional data of PET with the detailed anatomic information of CT into a single
examination(Xu et al.,2012/2015). The combination of high-quality PET scans with diagnostic or low-dose CT
scans aids physicians in the staging, therapy planning, and treatment of many pediatric oncology patients. Fusion of
the physiologic PET scan with the anatomic CT scan can help in distinguishing disease from other physiologic
processes and can be an invaluable tool for referring physicians when they are evaluating for recurrence of disease.
This relatively noninvasive scan can provide, through a single study, information and insight that in previous years
required multiple scans using several different imaging modalities(McQuattie, 2008).

Summary and Conclusion:-

Cardiac PET is a powerful, quantitative, noninvasive imaging technique that is increasingly penetrating the clinical
arena. For clinical assessment of myocardial perfusion and viability, evidence for diagnostic and prognostic
usefulness is increasing and cost-effectiveness due to high accuracy despite high single-test costs is suggested. The
advent of hybrid imaging enables routine combination of PET with CT-derived morphologic parameters. New
molecular imaging compounds will be key elements in the emerging paradigm of personalized medicine (Bengel et
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al., 2009).Additionally, integrated PET/CT has found its way into the practice of radiation oncology, and **F-FDG
PET is being introduced for radiotherapy planning. The functional information possibly augments accurate
delineation and treatment of the tumor and its extensions while reducing the dose to surrounding healthy tissues. In
addition to '®F-FDG, other PET tracers are available for imaging specific biologic tumor characteristics determining
radiation resistance(Troost et al., 2015). The study aimed to prospectively study the clinical experience with **F-
FDG PET/CT in cardiac diseases and in pediatric malignancies to evaluate and compare the efficacy of this new
imaging system in both diseases, and to determine if PET/CT provided additional diagnostic information on disease
status.The study concluded that the PET/CT is the gold standard for noninvasive functional imaging in
cardiovascular disease as well as in oncology. It has high diagnostic value in the assessment of myocardial viability
in patients with known CAD. Technical developments in PET scanning in cancer management may increase the
precision of radiotherapy planning and thus improve tumor control and reduce treatment-related morbidity.
Recommendation regarding the use of PET/CT in the management of pediatric malignancy to facilitates the sparing
of normal structures and the escalation of dose. Further studies were recommended in cardiovascular patients for the
incorporation of PET/CT into patient management is warranted. The goals of future investigation will be to refine
these technologies, address the issue of cost-effectiveness, and validate a range of clinical applications in large-scale
clinical trials.
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