Role of **F-FDG (flur o-deoxy-glucose)
PET/CT in Patients with Differentiated
Thyroid Cancer Who Present with Elevated
Thyroglobulin and Negative !l Whole
Body Scan

Thesis
Submitted for the partial fulfillment of the Masteegree in Nuclear Medicine
By
Amr Mohammed Salah El-Hennawy (M.B.8B.Ch)
Resident of Nuclear Medicine

Galaa Military Family Hospital

Supervisors

Prof. Dr. Hosna Mohammed Moustafa

Professor of Nuclear Medicine
Faculty of Medicine - Cairo University

Dr.Haitham F. Abdul Hamid  Dr.Khaled Mohammed Taalab
Lecturer of Nuclear Medicine Consultant of Nuclear Medicine
Faculty of Medicine - Cairo University Military Medical Academy

Faculty of Medicine
Cairo University
2012




o e § aBlail ) e
5 v- i
N ‘ w0 1~ LA&
s ’ Y\

aalaall &) Baa

YY) LY s 8
( ) Y158 5 ) su




N | _f""@'

N;
Acknowledgment R

First and foremost, prayers and thanks to (ALLAH) for his
limitless help and guidance and peace be upon his Prophet.

I would [ike to express my deepest gratitude and great thanks to
Prof. Dr. Hosna Mohammed Moustafa, Professor of Nuclear
Medicine, Faculty of Medicine, Cairo University for her faithful
help and precious advice throughout the performance of this worR,
For her no words of thanks or gratitude are sufficient.

Also, T wish to express my deep gratitude and respect to Dr.
Khaled Mohammed Taalab, Consultant of Nuclear Medicine,
Military Medical Academy, for his close supervision with his
experience and scientific attitude.

Special thanks and respect are due to Dr. Haitham Fouad
Abdul-Hamid, Lecturer of Nuclear Medicine, Faculty of Medicine,
Cairo University for dedicating so much of his precious time, efforts
and his KRindness, honest and constant guidance to complete this
work,

HAmn El-Fennanwy | _,-_,:’--":"

ST




Abstract

Serum Tg appears to be the most sensitive tesillowf up
of differentiated cancer thyroid while other imagimethods as
ultrasound and CT may be helpful with limited séwngy. Rising
thyroglobulin levels are generally a reliable irat@r of recurrent
thyroid cancer.

This study aimed to detect the ability of 18F-FDGthw
PET/CT to explain the elevated Tg levels in patemith DCT and
negative 131-1 WBS. Correlation of 18F-FDG PET/Citrmother
diagnostic methods was done.

This study included 20 patients (13 males and 7afeg)
with pathologically proven differentiated canceryrihid. All
patients were subjected to near total thyroidectomy

In our study we found an overall high sensitiviyRET/CT
for detecting and localizing recurrent or metastalifferentiated
thyroid cancer on 18F-FDG PET/CT.

Neck US detected 7 lesions in 6 patients, all afnth
confirmed to be positive by PET/CT with 13 addisameck
lesions were detected by PET/CT in 15 patientsckast detected
8 patients, 6 of them confirmed by PET/CT while f2tlee lung
lesions were negative. 8 additional mediastinal LiNstastatic
lesions were detected by PET/CT.
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Introduction

Differentiated thyroid cancer (Papillary and faliiar)
represents approximately 80%-85% of thyroid cantiaoBoth
have an excellent prognosis, with a 20 years sahov 90%—
95% and 75%, respectivelil gmar et al., 2010).

The standard surgical treatment is total (or netabt
thyroidectomy. This procedure decreases the risklochl
recurrence and facilitates post-surgical radioiedablation and
adequate follow upRacini et al., 2007).

A diagnostic scan with radio-active iodine 131 sially
obtained 4-6 weeks after surgery to demonstrateduals
functioning thyroid remnant and/or metastases. diagnostic
13 dose typically ranges from (2-5 mCi), and scagnis
performed 72 hours lates¢hlumberger et al., 2006).

Serum TG appears to be the most sensitive tesilliowf
up of differentiated cancer thyroid while other givay methods
as ultrasound and CT may be helpful with limiteshssevity
(Girelli et al., 2010).

The lacking of "1 trapping by metastatic tissue does not
allow whole body scintigraphy to visualize metastapread as
well as the use of it in therapy to cure such ntatasspread. In
this view, a high sensitive localizing imaging @ifént form*}i
whole body scintigraphy is required and more fabt@aesults
have been reported with--FDG with PET/CT tomographs. The
PET/CT fusion imaging systems provide good anatamic
localization of the hyper metabolic metastaticdasi Alavi et
al.,2009).




Aim of the work

« To detect the ability of'®F-FDG with PET/CT to
explain the elevated Tg levels in patients withateg
13 WBS after administration of diagnostic dose.

« Correlation of ®F-FDG with PET/CT with other
diagnostic methods and final diagnosis.
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PATHOLOGY OF DCT

Virtually all malignant neoplasms of the thyroicagtl are
epithelial in origin and hence are carcinomas. pagillary and
follicular carcinomas (differentiated) are arisifgpom the
follicular epithelium Headinger et al., 2000).

Classification of DCT:
1- Papillary carcinoma.
2- Follicular carcinoma.

1-Papillary carcinoma

In most series, carcinoma that is either purely or
predominantly papillary in structure is the mostmoaon;
between 80-90% of the differentiated thyroid casceare
classified as papillary. They occur as a broadragge with a
mean of about 45 years. Women are affected twbartettimes
more common than men. Young patients with this atise
sometimes give a history of having radiation thgraluring
childhood for cervical lymphadenitis or thymic emgjeament,
suggesting that radiation of the thyroid gland nmagy a
pathogenic role. In general, papillary carcinomathe most
slow-growing of all thyroid carcinomas, often remag
localized to the thyroid gland for many years.ehds to spread
via the intra-glandular lymphatics from its primasiyes to other
parts of the thyroid and to the pre-capsular amggoreal lymph
nodes. Hematogenous spread to distant sites sudhngsis
uncommon. The growth of papillary carcinoma is tjwuto
depend partially on TSH stimulation, this view ssefrom the
observation that administration of suppressive slagethyroid
hormones sometimes leads to regression of metastam®a a
primary lesion that was predominantly papillaryype.

However, most papillary carcinomas contain follaul
elements, and the metastases may be composed pnaddyn
of the later. Papillary carcinoma has a tendendyeimome more
malignant with advanced age. In patients diagnesé¢de age of
50, thyroid cancer is more aggressive with an @®eein the
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incidence of metastases outside the neck and @siges
increase in the risk of deatiH&y, Mazzaferri and Jihan,
2005).

Clinically papillary carcinoma usually appears as a
asymptomatic nodule in an otherwise normal thyrmidas an
enlargement of the regional lymph nodes, sometwidsout a
palpable thyroid nodule. Invasion of adjacent dtrres and
distant metastases are late manifestatiBzak( et al., 2009).

Grossly, the carcinoma varies in size and is uguatl-
capsulated. On histo-pathological examinationsitcomposed
of columnar epithelium that is thrown into foldsprming
papillary projections with connective tissue stalkkere is
frequently a mixed papillary and follicular pattenvhich has
the biologic behavior of papillary carcinoma, antowld
therefore be classified as papillary carcinomasassification
Is used because the prognosis for thyroid cancén any
papillary features differs from that of pure folllar cancers
(Fig. 1 and 2 Robbinset al.,2008).

Fig. ( 1 ): Microscopic picture of papillary cancer thyroid
(Robbinset al.,2008).
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Fig. (2): Gross picture of papillary cancer thyroid.
(Robbinset al.,2008).

« Variantsof papillary carcinoma:
The following morphological variants of papillary
carcinoma have been described:

a. Papillary micro-carcinoma

This is defined as papillary carcinoma measurimgnlor
less in diameter. There is no evidence that thaseers affect
health or life span as long as they remain clityoahdetectable
(Sampson, 2000).

b. Encapsulated variant.

Papillary cancers totally surrounded by a capsuteraay
be associated with nodal metastasis, but the inc&lef distant
metastasis or tumour death is nearly A&hakery, 2008).
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