Chapter 2: Figure 1. Schematic summary of various experimental approaches. (A) DNA sequencing: Partially overlapping fragments of DNA are sequenced separately and then merged into a unified sequence. (B)  Measuring gene expression profiles:  The different colors in microarray indicate the differences in gene expression. (C) Mass spectrometry to obtain the relative abundance of proteins.  A typical m/z spectrum obtained from mass spectrometry experiments. High intensity indicates high abundance of the respective component. From the mass, the sequence of the fragment and the protein can be deduced. (D)   Measuring protein-protein interactions: Yeast 2 Hybrid experiments: The activation and binding domains (AD and BD) of a transcription factor are attached to the oval proteins. If there is an interaction between those proteins, then the transcription factor can bind to the promoter and activate it. Increase in gene expression is an indication for the interaction.
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Chapter 2: Figure 2. Key features of network analyses. (A) Examples of undirected and directed graphs. Each graph consists of 14 nodes and 21 links, Note that some edges can be directed in both directions. The nodes may represent proteins and the links interaction. (B) Degree distribution for the two graphs. In this example the networks display broad distribution and there are relatively many nodes with high degree, i.e., many connections. This is not a scale free network. (C) The right graph is a small world network, since the length of the shortest path between any two nodes is at most 2. In the left graph the distance between the marked nodes is 5. (D) The clustering coefficient of the node in the center is 0.67. Out of 6 possible links between its 4 neighbors, 4 links are present (solid lines) and 2 are missing (dotted lines). (E) Important network motifs (left to right): feedback loop, feed-forward loop, and bifan.
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Chapter 2: Figure 3. Interactions between the B-Raf (B-RAF) and phosphoinositide 3-kinase (PI3K) pathways in thyroid cells. This is a simplified network of signaling pathways involved in certain thyroid cancers.  Both the G protein pathways, such as the TSH receptor pathway, and receptor tyrosine kinase pathways regulate expression and translation to promote cell growth and survival. Signaling components with mutations and gene duplications involved in cancer are marked with asterisks.  Components against whom drugs are available are also indicated.
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Chapter 3: Figure 1. Schematic illustration of the MAPK and PI3K/Akt pathways
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Chapter 4: Figure 1. Thyroid histology.  Principal thyroid follicular cells secrete thyroid hormones. Parafollicular cells secrete calcitonin and may be found as single cells in the epithelial lining of the follicle or in groups in the connective tissue between follicles. Parafollicular cells usually appear as large, clear cells since they do not stain well with hematoxylin and eosin (from http://instruction.cvhs.okstate.edu/).
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Chapter 4: Figure 2. Structure of calcitonin.
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Chapter 4: Figure 3. Calcitonin receptor signal transduction by G-proteins (from: http://medschool.creighton.edu).
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Chapter 4: Figure 4. The RET gene is located on the long (q) arm of chromosome 10 (From: http://ghr.nlm.nih.gov/gene=ret)
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Chapter 6: Figure 1. A generic template of CPG for thyroid cancer.  The asterisks identify areas where emergent biotechnologies may potentially influence future CPG.  For the purpose of this discussion, “risk” and “prognosis” pertain to a composite of “recurrence” and “mortality”. Abbreviations:  MTC – medullary thyroid carcinoma, US – ultrasound, TSH – thyroid stimulating hormone, RAI – radioactive iodine, UG-FNA – ultrasound-guided fine needle aspiration, RAI TX – radioactive iodine treatment, LT4 – levothyroxine, and EBRT – external beam radiotherapy.
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Chapter 7: Figure 1. Case 1: gross specimen of PTC with follicular, tall-cell, and anaplastic features.*
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* T – normal thyroid tissue; PTC – papillary thyroid carcinoma; ATC – anaplastic thyroid carcinoma.

Chapter 7: Figure 2. Gross specimens from lymph node dissection 5 years after an incidental 2mm papillary thyroid microcarcinoma was discovered during parathyroidectomy.
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Chapter 8: Figure 1. Sound wave intensity in relation to time.
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Chapter 8: Figure 2. Field of view obtained respectively with linear, curved and phased arrays. For the linear array, the size of the field is the size of the transducer. For the curved array, the maximum size of the field is greater than the size of the transducer. Phased arrays allow a large field in depth with a very small transducer.
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Chapter 8: Figure 3. Hypoechoic thyroid nodule with blurred margins.
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Chapter 8: Figure 4. Suspicious cervical lymph node with cystic component and microcalcifications.
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Chapter 8: Figure 5. Hyperechogenic lymph node resembling thyroid tissue with mixed (internal and peripheral) vascularization with color flow doppler examination.
[image: image16.png]



Chapter 8: Figure 6. Thyroid bed recurrence.
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Chapter 9: Figure 1. Ovoid benign hemorrhagic thyroid nodule with colloid: Transverse images without (top), and with (bottom) color Doppler show an echogenic nodule with small cystic foci of probable post-hemorrhagic liquefaction, several punctate echogenic foci that may represent post-hemorrhagic calcifications, a nonuniform hypoechoic, hypervascular rim, and mild to moderate internal vascularity. The internal echogenicity is consistent with colloid content and the hypervascularity suggests hyperplastic elements. The US findings suggest a benign hemorrhagic hyperplastic nodule with colloid. UG-FNAB showed a benign colloid nodule.
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Chapter 9: Figure 2. PTC has irregular superior and posterior interfaces with adjacent thyroid parenchyma (arrows).
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Chapter 9: Figure 3. Figure 6. PTC with colloid content: The echogenic central portion of the nodule is consistent with colloid content. The central hypoechoic foci may represent post-hemorrhagic cystic degeneration. The hypoechoic peripheral portion is probably colloid-deficient, while the irregular peripheral contours (arrows) are suspicious for a PTC. UG-FNAB confirmed the diagnosis of PTC.
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Chapter 9: Figure 4. Metastatic PTC with microcalcifications. PTC with microcalcifications (4A; arrow) associated with metastatic lateral compartment lymph node that contains similar punctate calcifications (4B; arrow); CT of metastatic lymph node (4C; arrow). Metastatic PTC with microcalcifications. PTC with microcalcifications (4A; arrow) associated with metastatic lateral compartment lymph node that contains similar punctate calcifications (4B; arrow); CT of metastatic lymph node (4C; arrow). [image: image22.png]
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Chapter 9: Figure 5. PTC with coarse peripheral calcifications, associated with acoustic shadowing (arrows). Needle sampling in contiguity to the calcifications is recommended for these lesions.
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Chapter 9: Figure 6. PTC with smoothly outlined eggshell calcification (US – 6A/arrow; CT – 6B/arrow), associated with acoustic shadowing. The US/CT findings are indistinguishable from a calcified hemorrhagic nodule.
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Chapter 9: Figure 7. Hypervascular medullary thyroid carcinoma with good through-transmission of US. Transverse image (top) shows a hypoechoic nodule (two arrowheads) with two punctate calcifications (white arrow) and good through-transmission (black arrows). The nodule is moderately hypervascular on color Doppler examination (sagittal image; bottom).
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Chapter 9: Figure 8. Right PTC on US (8A; arrow) and is iodine-deficient on precontrast CT (8B; arrow). Colloid content is associated with partial hyperdensity of the nodule (iodine content) on precontrast CT.  The echogenic content of this nodule on sonography is due to microcalcifications and tumor necrosis (consistent with iodine-deficiency on CT).
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Chapter 9: Figure 9. Metastatic PTC to a right posterior central compartment lymph node: The metastatic node contains a punctate calcification on precontrast CT (9A; arrow), and is mildly to moderately hypervascular on the contrast-enhanced CT scan (9B).
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Chapter 9: Figure 10. Anatomical levels for pathological lymph nodes in the neck.   Levels II-V are in the lateral compartment; level VI is in the central compartment.  Downloaded from http://www.bcm.edu/oto/studs/anat/neck.html (accessed January 2, 2010).
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Chapter 9: Figure 11. Metastatic PTC to a right retrojugular lymph node: Sagittal US (left) shows a heterogeneous lymph node with punctate calcifications (white arrow) and cystic foci (black arrow). Contrast-enhanced CT (right) shows the metastatic lymph node to be moderately hypervascular. The posterior calcification was demonstrated on the precontrast CT scan (not shown here).
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Chapter 9: Figure 12. Recurrent PTC (post thyroidectomy), hypervascular on CT but not on US. CT without (A) and with IV contrast (B) shows a hypervascular left pretracheal nodule (arrows), contiguous to the left strap muscles. The nodule was overlooked on initial US, but was shown to be hypoechoic and avascular (C) after correlation with the CT scan. The apparent avascularity on sonography may be due to the location of the nodule in the relatively insensitive near field of the transducer, or to the relative insensitivity of color/power Doppler to capillary phase hypervascularity. Nevertheless sonography was valuable for UG-FNAB (D), which showed recurrent PTC in this patient with undetectable TG levels.
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Chapter 9: Figure 13. Schematic diagram shows "short axis" approach to UG-FNAB. After the thyroid nodule is localized with an initial US, the skin is cleansed with a germicidal solution, and Lidocaine 2% is injected slowly under sterile conditions in the overlying subcutaneous tissues, down to the level of the strap muscles or thyroid capsule. Lidocaine is also used to provide an acoustic interface between the transducer and the skin, as ultrasonic gel may cause artifacts under the microscope. An 8 MHz linear transducer is held at a nearly 90° angle to the overlying skin, while the hand-held 25-gauge, nearly 3.5cm long biopsy needle enters directly above it, and courses at a nearly 30-40° angle with the transducer. Additional minor adjustments in the course of the biopsy needle are then made when the needle tip is at approximately the level of the strap muscles. The transducer may be moved slightly inferiorly, to allow for additional cephalad angulation of the biopsy needle, if necessary.
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Chapter 10: Figure 1. A normal anterior pinhole iodine-123 scan, with markers, of a 70 year old woman, showing slight asymmetry in size but uniform distribution.
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Chapter 10: Figure 2.  Four markers (arrows) outline a palpable nodule in the lower portion of the right lobe demonstrating a functional nodule.
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Chapter 10: Figure 3.  Anterior views with markers of an iodine-123 scan of a 53 year old woman presenting with a nodule in the inferior portion of the right lobe of the thyroid, corresponding to a hypofunctional area on the scan (dotted line), subsequently documented to be a thyroid carcinoma.
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Chapter 10: Figure 4. Tc-99m pertechnetate left anterior oblique (LAO) view of the neck in a 60 year old woman referred for RAI therapy for Graves’ disease, demonstrating a hypofunctional nodule (arrow) in the mid lateral portion of the left lobe, corresponding to a 1 cm nodule, which was documented by FNA to be a PTC.  Instead of RAI treatment, the patient underwent a thyroidectomy.
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Chapter 10: Figure 5. Tc-99m pertechnetate anterior pinhole view of the neck of a 66 year old woman with a multinodular goiter demonstrating both hyperfunctioning (large arrow) and hypofunctioning (small arrow) regions.
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Chapter 10: Figure 6.  
Anterior whole body image of a post-thyroidectomy RAI imaging study with 2.0 mCi of I-131 at 48 hours in a 37 year old female diagnosed with PTC. The images show two foci in the thyroid bed (large arrow), and one in the mid laryngeal region (small arrow), consistent with residual thyroid remnants. Residual remnants of a pyramidal lobe are common.
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Chapter 10: Figure 7. 
Anterior neck pinhole views with markers of a 75 year old man status post surgery for acute airway obstruction, demonstrating a residual right lobe and isthmus of thyroid tissue, with 48 hour uptake of 19%, but no extrathyroidal uptake.  The patient had a 4.5 cm poorly differentiated left sided thyroid cancer with extensive local and lymphovascular invasion, which was resected, but leaving the right lobe. The patient was not able to undergo completion thyroidectomy and was treated with an initial 30 mCi RAI ablation dose.  The patient then returned for 180 mCi RAI therapy of locoregional disease.
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Chapter 10: Figure 8. 
Anterior neck and chest view of a rhTSH-stimulated diagnostic I-131 scan of a 30 year old man with multifocal PTC with local tumor extension and multiple positive lymph nodes s/p total thyroidectomy and lymph node dissection.  This scan demonstrates three likely thyroid bed remnants (large arrows), plus a faint left supraclavicular nodal metastasis (small arrow).
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Chapter 10: Figure 8. 
Anterior neck and chest view of a rhTSH-stimulated diagnostic I-131 scan of a 30 year old man with multifocal PTC with local tumor extension and multiple positive lymph nodes s/p total thyroidectomy and lymph node dissection.  This scan demonstrates three likely thyroid bed remnants (large arrows), plus a faint left supraclavicular nodal metastasis (small arrow).
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Chapter 10: Figure 9.  Anterior whole body views of a diagnostic I-131 scan showing absence of any abnormal uptake in a 60 year old man with PTC following total thyroidectomy.
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Chapter 10: Figure 10. 
Anterior I-131 view of the chest showing activity (arrow) in the mid-chest due to esophageal retained saliva.  This activity disappeared following drinking water and a piece of bread. 
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Chapter 10: Figure 11.  
Anterior whole body I-131 scan in a 60 year old man showing contamination of the right hand (A) and in a 37 year old woman showing contamination of activity in her hair (B).
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Chapter 10: Figure 12.  
Post-therapy RAI images of the same patient as in Figure 8, five days after receiving 150 mCi of I-131.  Anterior whole body views showing previously seen bright thyroid remnants (large arrows) and much more easily detectable metastases in the left supraclavicular region (level IV) and in the left mid-cervical region (small arrows).
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Chapter 10: Figure 13. 
Anterior whole body scan (A) after a diagnostic dose of I-131 in a 60 year old man with invasive PTC s/p thyroidectomy, showing no evidence of thyroid remnant or metastasis. Anterior whole body post-therapy RAI scan (B) and SPECT-CT transaxial image of the lower neck (C) and corresponding RAI uptake (D) following a 150 mCi ablation dose, demonstrating evidence of local metastases (arrows).
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Chapter 10: Figure 14. 
Anterior whole body diagnostic I-131 scan (A) of a 63 year old man s/p total thyroidectomy for a 1.5 cm multifocal PTC that was invasive into the skeletal muscle without positive regional nodes.  The scan shows local remnant thyroid tissue and possible local neck metastases but no apparent peripheral metastases. After receiving a 150 mCi dose of I-131, the post-therapy anterior whole body scan (B) shows a metastasis in the right calvarium (arrow), confirmed on the SPECT-CT image (C; arrows), changing the staging markedly and consequently necessitating further resection surgery.
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Chapter 10: Figure 15. 
Anterior whole body (A) view of a diagnostic I-131 scan of a 60 year old woman status post thyroidectomy demonstrates thyroid remnants in the thyroid bed with an uptake at 48 hours of 1.16%.  After ablation therapy with 100 mCi of I-131, one year later, anterior whole body (B) view of a diagnostic I-131 scan demonstrates successful complete ablation of the thyroid remnants.
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Chapter 10: Figure 16.  
Anterior (A) and posterior (B) whole body views and anterior (C) and posterior (D) chest views on a diagnostic I-131 whole body scan in a 47 year old man diagnosed with thyroid cancer following a pathological fracture of the right clavicle due to a large tumor.  The patient underwent a total thyroidectomy, right neck dissection, removal of tumor from the mediastinum, and surgical resection of the right clavicular tumor. The scan shows several foci in the thyroid bed, faint activity in the right clavicle region, and multiple foci of activity in the chest, consistent with metastatic disease.
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Chapter 10: Figure 17. 
Post-therapy RAI images of the same patient as in Figure 16, who underwent high dose I-131 therapy with 318 mCi of I-131.  Anterior (A) whole body image and SPECT-CT images of the neck and shoulder (B), the upper mediastinum (C), right clavicle (D), the lower chest (E), the left adrenal gland (F), and the ribs (G) demonstrating multiple metastases and clarifying their anatomical location.
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Chapter 10: Figure 18. 
Six months later, the patient in Figures 16 and 17 underwent diagnostic I-131 imaging. Anterior whole body (A) and chest (B) images reveal resolution of the foci in the thyroid bed and chest with improvement in the foci in the upper mediastinum and base of neck. 
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Chapter 10: Figure 19. 
Six months later and following another dose of 399 mCi of I-131, anterior (A) whole body RAI image demonstrates regression of uptake in the thyroid bed (arrow)  and SPECT-CT images (see arrows) demonstrate a stable lesion in the right scapula (B), two stable lesions at the base of the neck and the upper mediastinum (C), a recurrence of tumor in the right clavicle (D), and regression of uptake in the in the lungs (E).  The lesion in the right clavicle, which was painful, was treated with EBRT.
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Chapter 10: Figure 20a. Iodine-124 PET image of a patient with recurrent differentiated thyroid carcinoma with two foci on the right and one focus on the left side of the neck (reproduced with permission [215]). 
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[image: image92.emf] 

Figure 2:   (A)   IMRT plan of a  patient with DTC after  thyroidectomy.  The   high - risk PTV (red) is  receiving a prescribed  dose of 6600cGy while  the low - risk PTV is   simultaneously  receiving  5940cGy, both   in 33  fractions.    (B)   D ose  volume   histograms a ssist the  radiation oncologist in  determining the adequacy  of coverage of the PTV  and safety  of normal  tissues  irradiated.  

Chapter 10: Figure 20b.  Calculated absorbed dose distribution from planned I-131 in individual thyroid cancer lesions based on sequential I-124 activity obtained with serial PET imaging (reproduced with permission [216]).

Chapter 10: Figure 21.  
Anterior (A) whole body view of a diagnostic I-131 scan of a 56 year old man s/p total thyroidectomy for a 4 cm PTC with lymphovascular invasion and one positive lymph node.  The scan demonstrates a thyroid remnant in the neck (small arrow) and both diffuse and multifocal pulmonary and hilar uptake (large arrows). The 48 hour uptake in the lungs was 1.1%, and whole body retention was 2.8%.  Pinhole view of the neck (B) demonstrates the thyroid remnant (large arrow) as well as several small faint foci in the lower anterior neck (small arrows). SPECT-CT transaxial view of the chest (C) clarifies the anatomical locations of the pulmonary and hilar involvement (arrows).
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Chapter 10: Figure 22. 
Bone scan with Tc-99m MDP of the same patient in Figure 15, demonstrating a lesion in the right clavicle (large arrow) and a small metastasis in a left 5th posterior rib (small arrow).
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Chapter 10: Figure 23. 
(A) Normal follow up posterior and anterior images with Thallium-201 in a 37 year old female patient with history of PTC, the same as in Figure 17, who had undergone RAI ablation therapy.
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Chapter 10: Figure 24. 
Thallium-201 scan of the neck of a patient with FTC with a rising serum TG level despite negative I-131 scans, showing several foci of abnormal uptake in the anterior lower neck (large arrow) and in the left supraclavicular region (small arrows). (Reproduced with permission) [217]
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Chapter 10: Figure 25. 
Anterior pinhole iodine-123 (A), early (B) and delayed (C) Tc-99m sestamibi images in the same patient as in Figure 13 prior to thyroidectomy for thyroid cancer, demonstrating a hypofunctional lesion (large arrow) in the mid-lateral aspect of the left lobe on the I-123 study, with increased uptake on the early Tc-99m sestamibi image (small arrow), and enhanced uptake on the delayed Tc-99m sestamibi image (small image).
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Chapter 10: Figure 26.  
60 year old female who had undergone a total thyroidectomy for locally invasive PTC. Pre-ablation RAI scan demonstrated nodal involvement. She received high dose RAI therapy with 200 mCi of I-131 with successful ablation of all tumor uptake.  Three years later, she received another, she received 260 mCi RAI because of a rising serum TG level.  The anterior whole body post-therapy I-131 scan was negative (A) despite an abnormal CT scan of the chest (B) showing new pulmonary nodules (arrows).   FDG PET whole body scan (C) demonstrates hypermetabolic lymph nodes in the neck and hila with multiple foci in the lung fields (arrows), as well as mild diffuse FDG uptake in the basal lung parenchyma (D; arrows), corresponding to the multiple small lung nodules on the CT.
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Chapter 10: Figure 27. 
Anterior head and neck (A), anterior chest (B), anterior abdomen and pelvis (C), and posterior chest (D) I-131 MIBG scan views in a 64 year old man with MTC.  They show MIBG uptake in the skull (A; arrow), right paralumbar region (B and D; arrows), and left iliac crest (C; arrow).  The patient received high dose I-131 MBI therapy with a satisfactory palliative response [218].
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Chapter 10: Figure 28.  
Indium-111 octreotide anterior and posterior whole body images in a woman with MTC metastatic to the skeleton (small arrow) and to the liver. 

Chapter 11: Figure 1.  A 43-y-old woman with negative iodine 131I whole body scan and elevated serum TG level. Combined PET/CT coronal image shows unilateral lymph node metastasis on right (arrow).
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Chapter 11: Figure 2. A 73-y-old man with a sonography suggestive of left lateral compartment lymph nodes metastasis. Combined PET/CT coronal image confirms the left cervical lymph node (arrow) metastasis and reveals a second right supraclavicular tumor focus (large arrowhead).
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Chapter 11: Figure 3. A 48-y-old woman with lung metastases shown on previous CT examination. Combined PET/CT coronal image confirms the two lung metastases (arrows).
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Chapter 12: Figure 1.  Tissue fragments obtained with LNAB from a palpable thyroid nodule
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Chapter 12: Figure 2.  Decision-tree to evaluate inadequate or indeterminate follicular FNAB cytology findings.
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	FNAB: FOLLICULAR INDETERMINATE OR INADEQUATE
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LNAB plus Gal-3 on LNAB
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LNAB INADEQUATE indicates that in the LNAB specimen there are not enough follicles for histological diagnosis while there are sufficient follicular cells for galectin-3 immunodetection.  HCN = Hurthle cell nodule.

Chapter 13: Figure 1. Unenhanced CT scan of the neck in a patient with medullary thyroid carcinoma. A large tumor mass replaces the right thyroid lobe infiltrating and displacing the trachea and the surrounding cervical structures (white arrow). Coarse calcifications are detectable within the thyroid lesion.

[image: image65.jpg]



Chapter 13: Figure 2. Fiberoptic bronchoscopy in the same patient. A severe stenosis of the airway due to extrinsic infiltration and compression of the trachea is present. Normal aspect of the mucosa.  
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Chapter 13: Figure 3. Thyroid US examination before laser ablation procedure: A solid hypoechoic and inhomogeneous neck mass with irregular and ill defined margins. A coarse

Calcification (white arrow) inside the pathological tissue induces.
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Chapter 13: Figure 4. Contrast-enhanced US examination of the right thyroid lobe performed 60 minutes after laser ablation in the same patient.  Black arrows delineate a large oval-shaped avascular area corresponding to the necrotic zone produced by laser ablation.
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Chapter 13: Figure 5. Neck MRI: Coronal unenhanced T1W image performed 24 hours after laser ablation. A spherical  area of signal loss (small white arrows) due to necrosis, cavitation and gas bubbles collection is visible in the cranial portion of the enlarged right thyroid lobe. Compression, infiltration and dislocation of trachea are still well appreciable. Tumor extends downwards into the upper mediastinum (large white arrow).
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Chapter 13: Figure 6. Neck MRI performed in the same patient one month after laser ablation (2 treatments): axial and coronal enhanced T1 weighted images.  A large area of necrosis with absence of contrast enhancement is detected within the tumor mass (white arrows).  The airway compression and dislocation are now less pronounced.
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Chapter 13: Figure 7. Contrast-enhanced CT scans before (left) and after (right) laser ablation. On the left CT scan a small liver metastasis (small white arrows) of a medullary thyroid carcinoma is visible. The lesion is completely ablated and replaced by a necrotic area (large white arrows) after a single session of leser treatment as demonstrated by a CT scan performed 24 hours after the procedure (on the right).
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Chapter 13: Figure 8. Combined treatment of a large liver metastasis in a patient with lung neuroendocrine tumor. Contrast enhanced CT scans before (left) and after (right) precision TAE performed with new generation embolic particles. A huge metastasis with a central necrotic area (large white arrow heads) and a thick viable rim (black arrows) of neoplastic tissue is still visible in the right hepatic lobe after laser ablation. 24 hours after pTAE (image on the right) the residual neoplastic rim appears completely necrotic with presence of some gas bubbles (black arrows). 
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Chapter 15: Figure 1. The superficial branches of the cervical plexus emerge from the posterior border of the sternocleidomastoid muscle.  The superficial cervical plexus block is delivered in three directions to anesthetize the greater auricular, transverse cervical, and supraclavicular nerves.  
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Chapter 15: Figure 2. The deep cervical plexus block is administered lateral to the transverse processes of C2, C3, and C4 in the interscalene groove.


Chapter 16: Figure 1.  The benefit of I-131 ablation on tumor recurrence (A) and mortality (B) in 940 patients presenting with either PTC or FTC larger than 1.5 cm without distant metastases.  (reproduced with permission [1])
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Chapter 16: Figure 2.  
Pinhole diagnostic I-131 image of patient (figure 6 in chapter 2.4.) showing slight residual thyroid tissue one year after therapy with 150 mCi of I-131.
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Chapter 16: Figure 3. 
Pre- (A) and 5-day post - 2000 mCi (B) anterior whole body I-131 scans one year after initial RAI ablation therapy with 150 mCi in a 94 year old woman.  She now presents with a slightly elevated serum TG level and a suspicious lymph node by US in the peri-laryngeal region.  The post-therapy scan (B) shows several foci of uptake (arrows) in the laryngeal region that were poorly demonstrated by pre-treatment, diagnostic, RAI scanning.
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Chapter 16: Figure 4. 
The same patient as in Figure 3 one year later. The lymph nodes in the neck had regressed. Anterior whole body diagnostic I-131 scan (A) shows resolution of local neck uptake. Because of the appearance of pulmonary nodules on a chest CT scan, which did not appear to take up RAI on the diagnostic scan, the patient received another 190 mCi of I-131. The post-therapy anterior whole body I-131 scan (B) showed a faint focus (arrow) in the neck, consistent with lymph node uptake, but no uptake in the chest.
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Chapter 16: Figure 5.  
A FDG PET anterior 3-D views of the neck (A) and torso (B) and PET-CT single slice images of the neck (C), liver (D) and the vertebra (E) in a 67 year old male s/p total thyroidectomy for a 5.5 cm poorly differentiated FTC found to be widely locally invasive and treated with 150 mCi of I-131 ablation therapy.  Six months later, the patient’s TG level was 644.  A diagnostic I-131 scan on thyroid hormone withdrawal was negative. The FDG PET-CT scan revealed two FDG avid tumor foci in the left thyroid bed (n), an FDG avid focus in the spine (T6 thoracic vertebra) (s), and an FDG avid metastasis in the left hepatic lobe (l).
[image: image78.png]



Chapter 16: Figure 6. 
Anterior (A) whole body image and SPECT-CT images of the T6 vertebra (B) and liver (C) of the same patient as in Figure 5,  imaged after receiving 200 mCi of I-131, showing only faint uptake in the left thyroid bed (arrow; A) corresponding to the hypermetabolic foci on FDG PET imaging.  There is no uptake on the SPECT-CT images (E) corresponding to the previously seen liver and mid-thoracic spine lesions (arrows; B and C). The patient underwent surgical resection of the neck and liver lesions and EBRT of the T6 lesion. 
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Chapter 17: Figure 1.
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Chapter 19: Figure 1.  NF-κB activation pathway in papillary thyroid carcinoma (PTC).

[image: image82.emf]Shc

Grb2

SOS

RAS

Shc

Grb2

Gab1

p85

p110

PDK1 Akt

mTOR

IKKs

NF-



B

BRAF

MEK

ERK

RET/PTC

PI3K

Y1062

Cancer cell proliferation, 

Carcinogenesis


Chapter 19: Figure 2.  Activation of NF-κB through TRAF2 or TRAF6.
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Chapter 19: Figure 3.  Structure of DHMEQ. 
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Chapter 19: Figure 4. (-)-DHMEQ binds directly to specific cysteine of p65 and p50 (canonical NFκB).
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Chapter 19: Figure 5.  BRAF mutation-mediated progression of thyroid carcinoma.
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Chapter 20: Figure 1a. 
Kinase signaling pathways relevant to oncogenesis and tumor proliferation of differentiated thyroid carcinoma.
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Chapter 20: Figure 1b. 
Kinase signaling pathways relevant to oncogenesis and tumor proliferation of medullary thyroid carcinoma.
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Chapter 21: Figure 1.
Receptor tyrosine kinase (RTK) signaling cascade.  Signalling mechanism of receptor tyrosine kinase (RTK) and major biological outcomes are illustrated.  Mutual trans-phosphorylation of tyrosine residues within active RTK dimers recruits intracellular proteins endowed with phosphotyrosine binding domains.Proximal targets of the RTKs invoke the intracellular signalling cascades RAS-RAF-MAPK (‘ERK’ pathway) and the phosphatidylinositol 3-kinase (PI3K) AKT that ultimately lead to diverse biological responses (from reference 78).  Abbreviations: extracellular domain (EC), transmembrane domain (TM), juxtamembrane domain (JMR), and tyrosine kinase domain (TK).
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Chapter 22: Figure 1.  Evolution of clinical practice guidelines for thyroid cancer.  Abbreviations: TFTs – thyroid function tests, TSH – thyroid stimulating hormone, RAI – radioactive iodine, US – ultrasound, FNA – fine needle aspiration, and UG-FNA – US guided FNA. 
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Figure 1: Patient in treatment position.  An aquaplast immobilization mask has been used to ensure reproduction of the head position for daily treatment.  Underneath the mask, a metal wire has been placed over the scar in order for visualization on simulation CT (red arrow)








