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Introduction

In the last few decades, CT was regarded as the gold standard imaging method in in oncology as it was used for the initial staging, evaluation of tumors after treatment, and follow up of those patients diagnosed with cancer. However, this technique of conventional imaging was not always efficient when it comes to differentiating between the malignant and benign tumors (Wechalekar et al, 2005). PET which is a molecular imaging technique that is non invasive uses a number of radiolabeled compounds and visualizes the metabolic differences between the tissues and it therefore depicts the functional status of any suspicious lesions. The history of PET can be traced back to the 1970s but it was approved for limited use in the United States in 1998 in oncological clinical practice (Oriuchi et al, 2006).

PET was developed based on the observation that malignant cells were associated with increased glycolic rates as well as increased uptake of cellular glucose. F-fluorodeoxyglucose (F-FDG) is mostly used in visualizing the biochemical procedure and can also be used to quantify the glucose metabolic rates ( Kopoor et al, 2004).The PET technology also has several limitations. Most of the anatomic structures are poorly depicted and this makes it difficult for one to precisely localize the tumor lesions. In addition, the FDG accumulates in a number of normal tissues and this makes it difficult for one to interpret the images especially when the neoplasm is close to those organs with uptake of physiological FDG (Cook et al, 1999). 

In using PET, there are challenges associated with the differentiation of lesions as a result of malignancy from lesions because of the inflammation in which the accumulation of FDG is equally intense due to the increased rates of glucose metabolism. The diagnostic value of PET is also limited by the variability of FGD uptake in some types of cancer (Townsend et al, 2004). It is because of these limitations that PET was rendered ineffective as an independent technique of imaging in oncology. This therefore prompted the need for the clinician to correlate the images of the PET technology with those of a more morphological oriented technique of imaging in order to ensure correct interpretation (Eubank et al, 1998). 

According to Buell et al (2004), it is easily acknowledged that the PET and CT imaging techniques are complementary and therefore the employment of the two is important in the oncological clinical practice. The first PET/CT prototype was initially introduced in 1998 when Townsend and his colleagues combined the two techniques with the main objective of reducing the spatial and temporal differences (Kopoor et al, 2004). The PET/CT scanners were however made commercially available by the manufacturers in the year 2001 (Avril, 2004). Some of the common uses of PET/CT scans are; detection of cancer, determination of whether cancer has spread in the body, assessment of the effectiveness of the treatment plan, determination of whether the cancer has returned after treatment, determination of blood flow to the heart muscles, determination of the effects of heart attack or myocardial function, identification of the areas of the heart muscle that can benefit from procedures such as angioplasty and coronary artery bypass surgery, evaluation of abnormalities in the brain, and mapping of normal human brain and heart function (Radiologyinfo.org).

Significance of the study

PET has rarely been used in diagnostic modality for some of the cancers because of its limited resolution. There are controversies surrounding the sensitivity and accuracy of PET in the preoperative staging of some of the cancers (Kim et al, 2011). Integrated PET/CT images have been evaluated over a number of years as innovative non-invasive procedures in the pretreatment staging of various cancers. A number of studies have determined that the integrated images of PET and CT offer several advantages when compared to the use of PET images alone or CT images alone (Signorelli et al, 2011). The usefulness of PET/CT in the staging of cancers is well known and this is indicated in the staging as well as detection of metastasis, diagnosis of recurrence, and monitoring the response by patients to treatment (Munoz et al, 2012). Most of the studies have determined the efficacy of PET/CT in staging of individual cancers. No study has been conducted to determine the efficacy of PET/CT in the staging of cancers in general. It is therefore imperative to assess the efficacy of integrated PET/CT in the staging of different types of cancers in order to determine whether PET/CT proves effective in all the cancers or specific cancers.   

Literature Review

The combined PET/CT scanner provides greater details and has a higher level of accuracy since both scans are carried out at the same time without the requirement that the patient should change their positions and there is therefore less room for error. In addition, this combination is associated with greater convenience for those patients who undergo both examinations at one sitting as opposed to two different occasions (Radiologyinfo.org). According to Muhammad et al (2010), even though the integration of PET/CT imaging improves preoperative staging, increases diagnostic accuracy, and reduces equivocal interpretations, there are a number of controversies that exist in terms of their application in clinical practice because of the associated high costs. Apart from these additional costs, there are potential savings that are associated with them as they avoid the additional imaging examinations or the invasive procedures. In addition, they aid the clinicians in making optimum decisions that relate to treatment (Muhammad et al, 2010). PET/CT is effective in treatment response assessments because of its characteristics of metabolic and functional imaging. The early identification of response through PET/CT assists the clinician n making decisions on whether the same treatment should be continued or another alternative is required (Ell, 2006). 

Integrated PET/CT is effective in staging cancers. Schreyogg et al (2010) observed that even though the diagnostic effectiveness of the integrated PET/CT in the staging of non-small cell lung cancers had already been proven, the cost effectiveness of tumor staging using the combined anatomic and metabolic imaging remained to be determined. Kim et al (2011) attempted to evaluate the value of integrated PET/CT in the preoperative staging of advanced gastric cancer. The results showed the diagnostic performance of PET/CT was comparable to that of contrast-enhanced CT in the diagnosis of primary tumors as well as regional lymph mode metastates even though PET/CT was inferior to contrast-enhanced CT in terms of sensitivity and accuracy in the diagnosis of regional lymph metastates. However, PET/CT was regarded as useful under those circumstances where the contrast-enhanced CT findings were equivocal because of the high positive predictability. 

Sanchez et al (2011) evaluated the accuracy of integrated PET/CT in the staging of mediastinal lymph nodes in patients with non-small scale cancer and ascertained the role of invasive staging in the verification of PET/CT results. The data for this study showed that the integrated PET/CT provided high sensitivity as well as positive predictive values in the staging of patients with non-small scale cancers. Signorelli et al (2011) determined the diagnostic accuracy of integrated PET/CT in the detection of nodal metastates. The results of this study showed that integrated PET/CT had low sensitivity and minimal clinical impact in pretreatment planning of cervical cancer. Munoz et al (2012) who evaluated the diagnostic yield of selective brain PET/CT in patients with small cell lung cancer observed that the selective brain PET/CT allowed for correct staging as well as early treatment of unsuspected metastatis. 

Park et al (2006) assessed the efficacy of PET/CT in the accurate evaluation of primary colorectal carcinoma and concluded that PET/CT altered the management plan in 24 percent of the patients that had colorectal carcinoma towards the correct direction. These results suggested that integrated PET/CT should be considered as part of the standard work up for preoperative evaluation of some of the patients with colorectal carcinoma. Cerfolio et al (2011) evaluated the accuracy of staging using integrated PET/CT and compared it with the dedicated PET visually correlated with a CT scan. The results showed that integrated PET/CT better predicted the first and second stages of the disease and the T and N status of those patients that had non small scale lung cancer when compared to the use of dedicated PET alone. 

Sogaard et al (2011) assessed the cost effectiveness of PET/CT as an adjunct to conventional work up for the preoperative staging of non-small cell lung cancers and established that the cost effectiveness of this integrated technique was dependent on the willingness by patients to pay in order to prevent futile thoracotomy. Chao and Zhang (2012) reviewed the effectiveness of PET/CT in the staging of non-small cell lung cancer. They noted that the integrated PET/CT combined the benefits of PET and CT and reduced their limitations and was therefore a potential tool in the staging of non-small scale lung cancers. This is because it reduced the futile treatment as well as the associated cost and morbidity thereby improving the quality of life and ensuring cost effectiveness. 

Methods 
In order to evaluate the efficacy of PET/CT in the staging of cancers, integrated PET/CT body scans will be performed on the whole body of selected patients diagnosed with various types of cancer three days before surgery. Informed written consent will be obtained from the patients as regards the collection of preoperative staging data. The patients will receive an intravenous injection of FDG before being allowed to rest for more than 45 minutes before they undergo scanning. The scans will be acquired using the integrated PET/CT techniques. The PET will be performed in the identical traverse field of view immediately after performing the unenhanced CT scan. The entire procedure is estimated to take approximately 35 minutes after which the images are displayed using software. The images are then jointly evaluated by specialists such as nuclear medicine physicians and radiologists. The statistical analyses will be performed using software. The efficacy of integrated PET/CT in terms of sensitivity, accuracy, cost effectiveness, specificity, and other measures will be calculated using the standard deviations.
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