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ABSTRACT

In the last decade, Combined PET/CT has been introduced into the ficld of
oncologic imaging representing a unique imaging modality that scans the whole body
integrating functional information from a PET scan with anatomical information from
a CT scan. Combined PET/CT is considered a major breakthrough in oncologic
imaging with valuable applications in head and neck malignancies. It is very efficient
with least possible pitfalls and false results compared to either of its components alone
and to side by side reading of separately acquired PET and CT. It can be a standard
modality for lymphoma providing a new vision to management and treatment plan.
The future of Combined PET/CT seems bright with new applications are awaited with

great interest.
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Introduction

INTRODUCTION

Positron emission tomography (PET) is a molecular imaging technique in which
positron-emitting radionuclide tagged tracer molecules are used to trace a biologic function within
the body. It can provide valuable information about different pathologic as well as physiologic

processes, depending on the type of used radiotracer. (Rohren et al, 2004)

The major clinical application of PET is in oncology, using 18F labeled fluorodeoxyglucose
(18F-FDG). By this way, it gives quantitative and qualitative functional information about tumor
cells depending on their increased rate of glucose metabolism. 18F-FDG PET is regarded to be
effective in detection, staging and restaging of malignancies with a remarkable high sensitivity.
Its major limitations have been the lack of anatomical landmarks, relatively blurred images and

limited spatial resolution. (Rohren et al, 2004)

In the last decade, the combination of PET and computed tomography (PET/CT)
has been introduced in the field of oncologic imaging. Combined PET/CT represents a very
unique imaging modality that scans the whole body in the same session, providing functional and
anatomic information in co-registered images. It combines the high sensitivity of PET to the
superior anatomical localization by CT resulting in much more accurate detection and staging of
malignancies. It also provides a better quality PET images due to better attenuation correction by

CT scan in a relatively short time. (Von Schulthess et al, 2006)

Accordingly 18F- FDG PET/CT has acquired a firm place in the evaluation of malignancies.
It is rapidly becoming the key investigative tool for the loco-regional staging and detection of
distant metastases. It has a quite greater role in assessment of recurrence and differentiating it
from post therapeutic tissue changes. It has also gained widespread acceptance as a key tool used
to demonstrate early response to therapy before other markers of response. PET/CT impacts the
patient’s prognosis by altering the management strategy according to the obtained findings during
the initial staging or the follow up (during the course of treatment or later follow up). (Ben-Haim

and Ell, 2009)




Aim of Work

PET/CT is strongly applied in the head and neck malignancies, the most common of which
are squamous cell carcinoma of the upper aero-digestive tract, salivary and thyroid glands
malignancies in addition to lymphomatous deposits. It can be added to the work up of carcinoma
of unknown origin or to guide biopsies. Furthermore, PET/CT potentially supports tumor volume
delineation in radiation therapy planning in the head and neck where a multitude of sensitive

structures is confined to a small area of the body. (Poeppel et al, 2009)

AIM OF WORK

The focus of this study is introducing the principles of 18F-FDG PET/CT imaging with
emphasis on its clinical applications in the most common head and neck malignancies in addition

to its potential pitfalls and limitations.




