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Positron Emission Tomography (PET)

m Radiopharmaceuticals: radioisotops + labeled agents

m Emission (vs. transmission)

m Functional/Molecular imaging (vs. Anatomic/Morphologic)



o o
Radioisotops

Table 8-1 Common Positron-Emitting Nuclides Update

Half-Life  Positron Maximum Method of
Nuclide  (min) Yield (%)  Energy (MeV) Production
e 20.4 99.0 0.960 Cyclotron
1SN 9.96 100.0 1.190 Cyclotron
18E 110.00 97.0 0.635 Cyclotron
150 2.04 99.9 1.720 Cyclotron
82Rb 1.27 96.0 3.350 Generator
62Cu 09.8 98.0 2.930 Generator
68Ga 68.1 90.0 1.900 Generator
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Radiopharmaceuticals

Table 8-2 Some of the Available PET Radiopharmaceuticals Update

Radiopharmaceutical

Physiologic Imaging Application

(1501,

H,[1PO]

C_[15 O]
[11C]-N-methylspiperone
[11C]-methionine
[11Cl-choline

Cerebral oxygen metabolism and extraction
Cerebral and myocardial blood tlow
Cerebral and myocardial blood volume
Cerebral dopamine receptor binding
Tumor localization

Tumor localization

[ISF]-ﬂuorodeoxyqucose

Cerebral and myocardial glucose metabolism and

FDG tumor localization
[1°NH3 Myocardial blood flow
[HC]—acetate Myocardial metabolism

[SZRb]—I-

Myocardial blood flow

ESSENTIAL Nuclear Medicine Physics p118
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o INNT—
F-18 FDG

Standard uptake value (SUV)

Decay-corrected dose / cm? tumor

H OH
Glucose Fluorodeoxyglucose (FDG)
G/_ ATP ADP \
Glucose — :;l —» Glucose L‘;"L" G-6P -—-——————————- > Pvruvate
T
[ Hexokinase ] Glycolysis
G
| FDG-6P
FDG —} = FDG i PN

. J

Image-guided Biopsy: What the interventional Radiologist Needs to Know about PET/CT
RadioGraphics 2012;32:1483-1501




Indication
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PET/CT scanner
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PET/CT scanner

Tog-ram Spiral CT

s &

s

‘ Fusion

Scatller correction
Aftanuation comaction

- -
SEM | aepfa

Fused PET/CT

Physical Principles and Technology of Clinical PET Imaging.
Ann Acad Med Singapore 2004,33:133-145
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Case presentation
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1. Breast cancer

51 y/o woman
Invasive ductal carcinoma of right breast

Manopause for about 2 years
No hormone replacement therapy

m Right breast lump noted for >2 years
m Getting enlargement, foreign body sensation over it

PE: large mass about 7 cm, right axillary LAP (+)

16
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1. Breast cancer

m Pre-C/T: cT3NIMO, stage IIIA m Post-C/T:
m  Multifocal, 3.7 cm (SUVmax: 13.9) m Shrinkage (SUVmax: 2.6)
m LAPs (SUVmax: 15.1) m  Almost complete remission of LAPs

‘ 9 4 | "i il

.- i

;é"’ s
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1. Breast cancer

m Pre-C/T

m Post-C/T
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Abstract

Purpose: To evaluate the usefulness of 2-['®F] fluoro-2-deoxy-D-glucose-positron
emission tomography/computed tomography (FDG-PET/CT) in the early detection
of breast cancer tumor recurrences and its role in post-therapy surveillance.
Methods: FDG-PET/CT was performed on patients with increased serum CA 15-3
levels and/or clinical/radiologic suspicion of recurrence. A group of asymptomatic
patients who underwent FDG-PET/CT in the post-therapy surveillance of breast
cancer served as the controls. The results were analyzed based on the patients’
histological data, other imaging modalities and/or clinical follow-up. Recurrence
was defined as evidence of recurrent lesions within 12 months of the FDG-PET/CT
scan.

Results: Based on elevated serum CA15-3 levels (n=31) and clinical/radiologic
suspicion (n=40), 71 scans were performed due to suspected recurrence, whereas
69 scans were performed for asymptomatic follow-up. The sensitivity and specificity
of FDG-PET/CT were 87.5% and 87.1% in the patients with suspected recurrence
and 77.8% and 91.7% in the asymptomatic patients. The positive predictive value in
the patients with suspected recurrence (mainly due to elevated serum CA 15-3
levels) was higher than that in asymptomatic patients (P=0.013). Recurrences
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Table 4. Effectiveness of CA 15-3 and FDG-PET/CT in detecting recurrent breast cancer in patients with suspected recurrence and in asymptomatic
patients.

I T R A
]

X
Somearss | | | | | —
21

Suspected recurrence 19 12 19 47 .5%* 61.3%" 61.3%* 47 5%* 53.5%*
(n=71)

Group 1 (n=31) 19 12 0 0

Group 2 (n=40) 0 0 19 21
Asymptomatic (n=69) 0 0 60 9
Total (n=140) 19 12 79 30 38.8% 86.8% 61.3% 72.5% 70%
FDG-PET/CT
Suspected recurrence 35 4 27 3 87.5%* 87.1%" 89.7%** 84.4%* 87.3%"
(n=71)

Group 1 (n=31) 18 1 11 1 94.7% 91.7% 94.7% 91.7% 93.5%

Group 2 (n=40) 17 3 16 4 80.9% 84.2% 85% 80% 82.5%
Asymptomatic (n=69) 7 5 55 2 77.8% 91.7% 58.3%° 96.5% 89.9%
Total (n=140) 42 9 82 7 85.7% 90.1% 82.4% 92.1% 88.6%

FN, false negative; FP, false positive; PPV, positive predictive value, NPV, negative predictive value, TN, true negative; TP, true positive; Group 1, patients
with elevated serum CA 15-3 levels>31.3 U/ml; Group 2, patients with clinical/radiologic suspicions of recurrences without serum CA 15-3 level increases;
*, P<0.01 FDG-PET/CT vs. serum CA 15-3;

¥ P=0.04 FDG-PET/CT vs. serum CA 15-3:

®, P=0.013 suspected recurrence vs. asymptomatic;

| P=0.012 Group 1 vs. asymptomatic.



IDC of right breast, stage I
CA-153:44.7 U/ml

IDC of right breast, stage IITA
Asymptomatic follow-up
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Abstract

Introduction: To assess the efficacy of positron emission tomography/
computed tomography with the glucose analogue 2-['®F]fluoro-2-deoxy-D-
glucose (FDG-PET/CT) in Taiwanese women with early breast cancer detected

by mammography screening.

Methods: Dual-time-point imaging of whole-body supine and breast prone
scans using FDG-PET/CT were performed sequentially in the pre-operative
stage.

Results: A total of 11,849 patients underwent screening mammography, of
whom 1,209 (10.2%) displayed positive results. After further investigation,

54 natients underwent FDG-PFT/CT. Post-onerative nathaloav examinations 22



Table 3. Comparison of PET findings and breast-tumour characteristics

Variables No. (%) PET-positive, P-value
no. (%)
Screening mammograms Malignant 1 = 26)
(n =11849) Histology 0.006
Invasive 11 (42) 9 (82)
| Non-invasive 15 (58) 4(27)
—= : ER 0.619
Positive Negative Positive 21 (81) 10 (48)
(ﬂ = 1209] (n = 10640) Negative 5(19) 3 (60)
PR 0.658
Positive 19 (73) 10 (53)
Enrolled patient Negative 727) 342)
_ Invasive (n=11)
(n=57) Tumour size (cm) 0.039
I I I 0.5 cm 7 (64) 7 (100)
<0.5cm 4 (36) 2 (50)
Palpable nodule No biopsy Histological grading 0.087
(n=1) (n =54, 56 lesions) (n=2) Grade 1 5 (45) 3 (60)
Grade 2 6 (55) 6 (100)
[ I HER2 0.425
Positive 3(27) 2 (74)
Malignant lesion Benign lesion Negative 8 (73) 7 (86)
(n=26) (n=30) Ki-67 0.011
1 >10 8(73) 8 (100)
| | <10 3(27) 1(33)
Carcinoma in situ Invasive carcinoma ER, oestrogen receptor; HER2, human epidermal growth factor receptor
(n=15) (n=11) 2; PR, progesterone receptor.
| | I | I
Normal breast Papilloma Fibroadenoma Fibrocystic disease ADH FEA
(n=2) (n=2) (n=1) (n=20) (n=2) (n=3)
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Table 2. Performance of whole-body supine and breast prone FDG-PET/CT imaging for the detection of primary breast cancer

FDG-PET/CT (n = 56 lesions) TP (n) FP (n) TN (n) FN (n) Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
Whole-body supine 12 0 30 14 46.2 100 100 68.2 75.0
Invasive 9 2 81.8*
Non-invasive 3 12 20.0*
Breast prone 13 0 30 13 50.0 100 100 69.8 76.8
Invasive 9 2 81.8t
Non-invasive 4 11 26.7t

*P =0.002 invasive vs. non-invasive; P = 0.006 invasive vs. non-invasive. FN, false negative; FP, false positive; NPV, negative predictive value; PPV,

positive predictive value; TN, true negative; TP, true positive.
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2. Lymphoma

m 76 y/o man

m Peripheral cutaneous T-cell lymphoma over right temporal
area, left flank and buttock skin s/p R/T

m A palpable small nodule over left upper arm

m Swelling and painful disability of right knee, traumatic insult
months ago

m Bone scan and gallium scan (+) over right upper tibia

25



2. Lymphoma

o Bone scan

2

R e o

Ant 3090K 256x1024 Post 2646K 256x1024

m Gallium scan
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2. Lymphoma

m Pre-R/T: ‘
m SUVmax
m 14.7-19.8

m Post-R/T:
m SUVmax
m 1.5

27



2. Lymphoma

m Pre-R/T

m Post-R/T

28



2. Lymphoma

m Staging
m Treatment response evaluation

> PET after completion of C/T (DDx: active tumor, fibrosis, necrosis)

» PET after 1-3 cycles of C/T

> PET before autologous stem cell transplantation

» PET during or after R/T (6 months, recurrence) or radioimmunotherapy
B Restaging and SurVCiHanCG PET 5-POINT SCALE (DEAUVILLE CRITERIA)

Score |PET/CT scan result

1 No uptake

2 Uptake = mediastinum

3 Uptake > mediastinum but = liver

4 Uptake moderately higher than liver

Uptake markedly higher than liver and/or new

5 X
lesions

X New areas of uptake unlikely to be related to
lymphoma

FDG PET in the Evaluation of Treatment for Lymphoma: Clinical Usefulness and Pitfalls
RadioGraphics 2005,25:191-207 29




3. Colon/rectal cancer

m 70 y/o man

m Adenocarcinoma of rectum

= Bloody stool off and on for weeks, bowel habit change (+),
tenesmus (+)

m APR (T3N2MO, stage I1IB, Duke’s) and CCRT

m Elevation of CEA level (25.15 ng/ml)
m Abdominal CT (-)

30



3-4. Colon/rectal cancer

m CEA 1, Abdominal CT (-) m  Multiple osteolytic bony metastases
- C/T with FOLFIRI

a0
2515 ‘ :
7 4

(
20091228 20100520
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Detection of Resectable Recurrences in Colorectal Cancer
Patients with 2-['®F]Fluoro-2-Deoxy-D-Glucose-Positron
Emission Tomography/Computed Tomography

Nan-Jing Peng!* Chin Hu! Tai-Ming King,? Yu-Li Chiu] Jui-Ho Wang? and Ren-Shyan Liu®*

Abstract

Purpose: To evaluate the usefulness of 2—[18F]ﬂu0r0—2—deoxy-D—glucose—positron emission tomography/com-
puted tomography (FDG-PET/CT) in the early detection of resectable recurrences of colorectal cancer (CRC) and
the impacts on the clinical disease management.

Methods: FDG-PET/CT was performed on patients with elevated serum carcinoembryonic antigen (CEA) levels
>5ng/mL (Group 1) or suspicious recurrences without rise in serum CEA levels (Group 2). The results were
analyzed on the basis of histological data, disease progression, and/or clinical follow-up. Recurrence was
defined as evidence of recurrent lesions within 6 months of the FDG-PET/CT scan. Resectable recurrences and
changes in management were calculated based on medical records.

Results: In our study, 128 consecutive FDG-PET/CT analyses (1=49 in Group 1 and n=79 in Group 2) were
performed on 96 recruited patients. Recurrences were proven in 63. The overall sensitivity, speciticity, and
accuracy of FDG-PET/CT were 98.4%, 89.2%, and 93.8%, respectively, and were 100%, 88.9%, and 95.9% in

(lron 1 and 04 9% and R0 4%, and 07 4% in CGironin ? recenectively Qiircical recartinne ware noerfarmed in 38 79 2



TABLE 4. PERFORMANCE OF SERUM CARCINOEMBRYONIC ANTIGEN LEVELS
AND FDG-PET/CT 1N THE DETECTION OF RECURRENT CANCER

TP 252 TN FN Sensitivity Specificity Accuracy
Serum CEA (n=128) 30 18 47 &2 48.4%" 72.3%" 60.2%"
FDG-PET/CT (n=128) 62 7 58 ! 98.4%" 89.2%" 93.8%"
Group 1 FDG-PET/CT (n=49) 31 2 16 0 100% 88.9% 95.9%
Group 2 FDG-PET/CT (n=79) 31 5 42 1 96.9% 89.4% 92.4%

*p <0.001 FDG-PET/CT versus serum CEA.
®p=0.025 FDG-PET/CT versus serum CEA.

FN, false negative; FP, false positive; TN, true negative; TP, true positive.

D-S colon, stage I11B
Normal CEA

T-colon, stage I1IB

Elevated CEA: 7.7 ng/mL Normal CEA: 2.9 ng/mL
33

Group 1: CEA >5 ng/mL
Group 2: normal CEA

Rectal cancer, stage I[1A



S. Esophageal cancer

m 71 y/oman
Squamous cell carcinoma of lower-third esophagus

m Dysphagia for 1+ years, poor appetite, difficult swallowing and epigastric
pain after oral intake

PES: a cauliflower mass over 33~36 from incisior with central ulcer

m Subtotal esophagectomy + gastric tube reconstruction + feeding
jejunostomy with pericardiac LN metastasis (pT2N1MO, stage II) and C/T
Cisplatin + 5-FU *4 courses

Swallowing disturbance, body weight loss and hoarseness

Chest CT: right paratracheal LN (+)
R/T and C/T with Cisplatin + 5-FU *4 courses

34



Bk RIS

S. Esophageal cancer

Chest wall
(SUVmax: 10.8)

Multiple LNs
(SUVmax: 5.8)

= C/T with
Carboplastin +
Etoposide

35



6. Head & neck cancer

m 45 y/o woman
m NPC

m Nasal obstruction, intermittent nasal bleeding, headache for
months

m Nasopharyngoscopy: mass lesion over nasopharynx
m T4N2MO, stage IV (MRI), CCRT

m MRI: increased soft tissue and enhancement over nasopharynx
and posterior nasal cavity, DDx: tumor recurrence or post-
treatment change

36



6. Head & neck cancer

m SUVmax: 7.6
- Re-R/T

37



Sensitivity
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— SUV of LPR alone
(AUC =0.81)

=== SUV of LPR. + N/P ratio
+ symmetric uptake of LPR
+ neck lymph node uptake
+ wall thickening
(AUC =0.93)
p=0.005

FIGURE 5. Receiver-operating-charac-
teristic curve and AUC for differentiating
benign from malignant lesions in LPR of
nasopharynx. When combination of SUV,
LPR of N/P ratio, symmetric uptake of
LPR, cervical lymph node uptake, and
wall thickening of LPR was considered,
AUC improved to 0.932 = 0.042 (95% Cl,
0.86-0.98), with 90.4% sensitivity and
93.8% specificity.

m SUV of LPR less than 3.9 + N/P ratio less than 1.5
® Symmetric uptake in the LPR
m Detectable lymph node uptake
m Normal or symmetric wall thickening

Utility of F-18 FDG PET/CT Uptake Patterns in Waldeyer’s Ring for Differentiating Benign from Malignant lesions in Lateral Pharyngeal Recess

of Nasopharynx J Nucl Med 2007,;48:8-14
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Table 2 Results of PET/CT and conventional imaging in 111 NPC patients for distant malignancies

FN TP TN FP Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)
Patient basis
Conventional 2 4 04 1 25.0 (7.3-524) 08.9 (94.3-100.0) 88.3 (80.8-93.6) 80.0 (28.4-99.5) B88.7 (81.1-94.0)
PET/CT 3 13 02 3 BL3(544-96.0) 96.8 (91.0-99.3) 04.6 (88.6-98.0) 81.3(544-96.0) 96.8 (91.0-99.3)
Location basis
Lung
Conventional 6 1 14 0 143 (04-579) 100 04.6 (88.6-98.0) 100 04.5 (88.5-98.0)
PET/CT 1 6 103 1 85.7 (42.1-99.6) 99.0 (94.8-100.0) 98.2 (93.6-99.8) 85.7 (42.1-99.6) 99.0 (94.8-100.0)
Mediastinal node
Conventional 2 1 108 0 33.3(0.8-90.6) 100 08.2 (93.6-99.8) 100 08.2 (93.6-99.8)
PET/CT 0 3 107 1 100 99.1 (94.9-100.00  99.1 (95.1-100.0) 75.0(194-994) 100
Liver
Conventional 2 0 109 0 0 100 98.2 (93.6-99.8) - 08.2 (93.6-99.8)
PET/CT 1 1 109 0 50.0(1.3-98.7) 100 99.1 (95.1-100.0) 100 99.1 (95.0-100.0)
Bone
Conventional 7 2 101 1 22.2 (28-60.0) 00.0 (94.7-100.0) 92.8 (86.3-96.8) 66.7 (9.4-99.2) 03.5 (87.1-97.4)
PET/CT 1 8 100 2 889 (51.8-99.7) 98.0 (93.1-99.8) 907.3 (92.3-99.4) 80.0 (44.4-97.5) 99.0 (94.6-100.0)

Ranges in parentheses indicate 95% confidence intervals
FN false-negative, TP true-positive, TN true-negative, FP false-positive, PPV positive predictive value, NPV negative predictive value

m  MRI appears to be superior to PET/CT for the assessment of locoregional
invasion and retropharyngeal nodal metastasis.

m PET/CT is more accurate than MRI for determining cervical nodal
metastasis and should be the better reference for the neck status.

Staging of untreated nasopharyngeal carcinoma with PET/CT: comparison with conventional imaging work-up
Eur J Nucl Med Mol Imaging 2009,;36:12-22

39



Table 2 Location of 56 confirmed second primaries

Location Number of tumours
Aerodigestive tract 46 (82%)
Upper 15 27%
Lower Oesophagus 5 b9%
Lung 26  46%
Non-acrodigestive tract 10 (18%)
Stomach 1
Colorectal 5
Thymus 1
Breast 1
Kidney 1
Lymphoma 1

m FDG-PET/CT detects a considerable number of synchronous primaries
(8.0% prevalence) at initial staging of patients with HNSCC.

Head and neck squamous cell carcinoma (HNSCC) — detection of synchronous primaries with F-18 FDG PET/CT
Eur J Nucl Med Mol Imaging 2009,;36:919-927 40



7. Thyroid cancer

m 44 y/o woman
m Papillary carcinoma of left thyroid lobe

m Neck mass for > 6 months

m Total thyroidectomy and left functional neck dissection
(pTINIMO), 150 mCi I-131 ablation

m Elevation of thyroglobulin (Tg/TSH: 143 ng/ml/84.06 ulU/ml)
m Negative I-131 Whole body scan

41



7. Thyroid cancer

m Right thyroid bed (SUVmax: 3.0-4.1)
=150 mCi I-131 treatment

Be?

LY B
>4 G D=L
" Navigate .-
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F 7
¥ K B2 b1 A total thyroidectomy

HALA F AR AR
F, R papillary, jg & follicular
(X: %% g medullary, >k %-{ftanaplastic)

4-6 weeks

[-131 ablation/treatment
"5 21.6-8 weeks, & F26-12months

W 4k B2 7% A4 48 2% 75-100 mCi
A B LA 100-200 mCi
R B (M/F): =200 mCi

‘ A7 F kg £ T4 (TSH <0.1 mU/)

REIE M ABF Kt

¥ Ak B3 & & thyroglobulin (Tg<2 ng/ml

[-1314 & 47 4 (3-5 mCi)
[-123 2 & ¥ #5(1-2 mCi)
> % %, % 5k & (stunning)

< 18F-FDG (PET)
PmTc-sestamibi, *MTc-DMSA(5+), 2°!TICI
n-octreotide (somatostatin receptor)
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8. Lung cancer

m 40 y/o man
m Small cell carcinoma of LUL

m Smoking for 16 years
m Pulmonary TB s/p Tx 2 years ago
m Family history of colon cancer (parents)

m Elevation of CEA level (48.5 to 189 ng/ml within 1 month)
m Colonoscopy: polyp

44



8. Lung cancer

m  Tumor survey: T2N3MO0
m LUL, 3.4 cm, SUVmax: 15.8-18.1

m Mediastinal & left hilar LNs,
SUVmax: 20.1-21.8

= R/T and C/T with Cisplatin +
Etoposide *6 courses

45



8. Lung cancer

m Progressive elevation of CEA

m  Chest CT (-), Upper abdomen
SONO (-), Brain MRI (-)

20100517
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8. Lung cancer

m  Upper pole of left kidney
B <3cm, SUVmax: 13.6-17.2

- Biopsy: small cell carcinoma
—>Radiofrequency ablation
—> C/T with Cisplatin + Etoposide

-433.47
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Table 3

Role of PET for Diagnosis. Excluding Lesions

That Are Suspicious for BAC or Carcinoid

Likelihood Lesion

Category Size, cm Recommended Imaging Study
Very low CXR or CT in 6. 12, or 24 mo
Low <] CT in 3, 6, 12, or 24 mo
Low =] PET
Intermediate < ] CT in 3, 6, 12, or 24 mo
Intermediate =1 PET
High Staging as dictated by

prc-sentatimi*

Table 2—Role of PET Imaging in Patients With Suspected Lung Cancer

Clinical Scenario

Confirmation of
Extrathoracic Stage

Confirmation of
Intrathoracic Stage

Confirmation of Diagnosis

SCLC

NSCLC
eIV, multiple typical metastases
cIV, solitary potential metastasis

clll, diffuse mediastinal infiltration
clll, discrete node enlargement
cll

cl. peripheral

Multiple scans vs PET#*

PET vs multiple scans*

PET vs biopsy of
suspected site

PET vs multiple scans

PET vs multiple scans

PET vs clinical

Clinical

Not applicable

Not applicable
Not applicable

Radiographic

Mediastinal node biopsy
Mediastinoscopy vs PET
Intraoperative node biopsy

Easiest sitet

Easiest sitet

Easiest sitef vs biopsy of
51]5})(-.‘(.‘1’(@ site

Easiest sitet

Mediastinal node biopsy

Surgical resection

Surgicul resection

*Unless the symptoms are highly suggestive and a simple radiographic test (eg, plain bone radiographs) are compelling.
teg. sputum. bronchoscopy. fine-needle aspiration of supraclavicular node. TTNA.

Seeking a Home for a PET, Part 1: Defining the Appropriate Place for Positron Emission Tomography Imaging in the Diagnosis of Pulmonary

Nodules or Masses. Chest 2004;125:2294-2299

Seeking a Home for a PET, Part 2: Defining the Appropriate Place for Positron Emission Tomography Imaging in the Staging of Patients with
Suspected Lung Cancer. Chest 2004,125:2300-2308
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Table 1—Influence of FDG PET Intensity of the Primary Tumor on Survival of Patients With NSCLC*

SUV

Overall Survival

iy a - | 007
Patients, Threshold Malion : : ki | Significance
Source No. Stage Value = = = > p Valuet by MVA

Dhital et all? 7 I-11la 15 33 Y 60% 404§ 0.04

Ahuja et al! 155 -1V 10 25 11 323 234 < 0.005 Yes
Vansteenkiste et al® 125 I-111 7 NR 22 53¢ 454 0.001 Yes
Jeong et al'® i3 -1V T NE NR§ 083 581§ 0.0011 Yes
Sasaki et al® 90 I-111a 5 (100} (62)] 0.015

Higashi et al” 57 I-111 b NRi 374 914 704 < 0.0001 Yes

*MVA = multivariate analysis; MST = median survival ime: NR = not reached: = = cohort of patients with SUV less than or equal to threshold

value: > = cohort of patients with SUV greater than threshold value.

f Log-rank test of Kaplan-Meier survival curves.
{ Estimated from survival graph in the article.
§Creater than or equal to.

|[One-year disease-free survival.

= PET intensity

» a marker of biological behavior
> 1ndependent predictor of survival

2 1.

=

g

F 81 SUV=<5
g

s = pStage 1
(/1]

4]

8 4 p < 0.0001
a

S

£ 2 SUV>5
5

“ n- v L] Ll L] L L] L L] L]

0 10 20 30 40 50 60 70 80 90
Time (months)

Ficure 1. Discase-free survival of 46 resected patients with
pathologic stage I NSCLC. Reprinted with permission.”

Seeking a Home for a PET, Part 3: Defining the Appropriate Place for Positron Emission Tomography Imaging in the Management of Patients with

Lung Cancer. Chest 2004;126:1656-1666
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9. Melanoma

m 55 y/o woman
m Vaginal melanoma

m Uterine tumor s/p OP >10 years ago
m Vaginal spotting and hematuria for 1-2 months

m Radical vulvectomy + LSO + BPLND + total vaginectomy
+ BILND + rotation flap and Interferon alpha Ila (Interon A)
induction

m [ocal recurrence s/p wide excision of right vulvar tumor
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9. Melanoma

m Pre-C/T

m Post-C/T

&
"
a
.f.
=
-
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9. Melanoma

m Pre-C/T

Right perineum

| 5.2-6.4 >3.0-3.2

Left obturator LN

| Larger size >
73-109 > 3.7-52 [ 2

Left perineum

2.5-2.52>4.1-6.2

—>wide excision
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TABLE 6
Nuclear Medicine Platform for Management of Malignant Melanoma

Clinical indications First-line imaging procedures Comments
Initial staging
AJCC stage lor Il LM/SL SPECT/CT is recommended in head and neck

melanomas and in posterior trunk melanomas
BF-FDG PET (or PET/CT) may be indicated
eventually in high-risk melanomas®
AJCC stage lll or IV Whole-body PET or, better, whole-body PET/CTt  '8F-FDG PET alone should be complemented by
thoracic CT
BE_FDG PET (or PET/CT) should be complemented
by brain MRI

Restaging Whole-body PET or, better, PET/CTf 8F-FDG PET alone should be complemented by
thoracic CT
8F-FDG PET (or PET/CT) should be complemented
by brain MRI

*Breslow thickness of =4 mm, ulceration, high mitotic rate, and melanomas of trunk and upper arms.

fInclusion of images of both upper and lower extremities is recommended for patients with malignant melanomas that involve

extremities, and inclusion of images of head is recommended for patients with known or suspected scalp involvement (96).

Role of Nuclear Medicine in the Management of Cutaneous Malignant Melanoma
J Nucl Med 2006,47:957-967
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10. Cervical cancer

50 y/o woman

Cervical cancer

PAP smear (+)
LAVTH (stage IA1])

Elevation of tumor markers:
CA-125, CA 19-9, CEA
401.8 U/mL, 267.7 U/mL, 33.3 U/mL
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10. Cervical cancer

m Pre-CCRT with Cisplatin m  Pre-C/T with Cisplatin +
Topotecan

P

: i."-. . _*...._'.‘,(\d o 20100727 ,
Abdominal CT: some left ‘.‘ ‘

para-aortic retroperitoneal .

. LNs, advising tumor marker
.. correlation and short interval ’
. Follow-up . -
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10. Cervical cancer

m Pre-CCRT with Cisplatin = Pre-C/T with Cisplatin +
Topotecan
Left axillary LN —— T
| 7.4-10.1 % N
<> Necrotizing M

granulomatous inflammation

Pelvic LN
| 6.2-9.2
= CCRT with Cisplatin

Left paraarotic LN
3.4-5.2




1.0 10 -
.I-'LI_L_I I
1t - 1 | I
| | L FIGO <=1l and
e FIGO <=1l and 8 - | SUV max of PALN <3 3
| SUV max of PALN <3 3 |
lI - I 5
@ o -
2 64 L. d 6= L =0
! A - - -
- o — E - b o= e == s
FIGO ==lll or 5 F1GO ==l or
4 = SUV max of PALN >=3.3 g 4 - SUV max of PALN >=3.3
; 5y RFS: 83% vs. 50% Sy OS: 84% vs. 50%
- _1 -
P =0.002 P=0.0017
0 T T T T T T T T T T 0 | [ B RIS BN EEE S S R S — |
] I 2 3 4 5 & 0 I 2 i 4 6
‘Years after Treatment Years after Treaimen
Fig. 3 Cumulative RFS in pramary cervical cancer patients with Fig. 4 Cumulative OS in primary cervical cancer patients with FIGO
FIGO stage =l or SUV g at PALN =33, and FIGO stage =1 and stage =[0I or SUV, . at PALN =33 and FIGO stage <IT and SUV, .,
SUV e of PALN <33 (p=0.002) of PALN =3.3 (p=0.0017)

Standardized uptake value in para-aortic lymph nodes is a significant prognostic factor in patients with primary advanced squamous cervical cancer
Eur J Nucl Med Mol Imaging 2007,35:493-501 (Taiwan) 57



Thank you for your attention
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