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The helpfulness of '*F-2-deoxyglucose positron emission
tomography (FDG-PET) in restaging non-small cell lung cancer
(NSCLC) has not been extensively evaluated. A total of 156 patients
referred for restaging of NSCLC were retrospectively evaluated.
According to the classification of American Joint Committee on Cancer,
stages | and II were defined as conventionally respectable, stage I11A as
locally advanced but resectable, stage I1IB as locally advanced but
unresectable, and stage IV as absolutely unresectable. Compare to initial

staging by chest computed tomographic findings, FDG-PET down-staged
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45/156 (29%) and up-staged 52/156 (33%) NSCLCs. In addition, 37/156
(23%) patients were reclassified from resectable to unresectable and
22/156 (14%) patients were reclassified from unresectable to respectable.
Our results prove the helpful the helpfulness of whole body FDG-PET for
restaging NSCLC.

Key words: '*F-2-deoxyglucose positron emission tomography; NSCLC,

non-small cell lung cancer
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4 — 1 TNM 4 #P(B~4f p CHEST, 2003 by the American College

of Chest Physicians )

Site Descriptor

Comment

Primary tumor (T)

Regional lymph nodes (N)

Distant metastasis (M)

e
TO
Tis
T1

T2

T3

T4

NX
NO
N1

N2
N3

MO
M1

Primary tumor cannot be assessed or tumor proven by the presence of malignant cells in sputum
or bronchial washings but not visualized by imaging or bronchoscopy

No evidence of primary tumor

Carcinoma in situ

Tumor < 3 cm in greatest dimension surrounded by Iung or visceral pleura without
bronchoscopic evidence of invasion more proximal than the lobar bronchus (ie, not in the
main bronchus)

Tumor with any of the following features of size or extent: > 3 cm in greatest dimension;
involves main bronchus; > 2 c¢m distal to the carina; invades the visceral pleurs; associated
with atelectasis or obstructive pneumonitis that extends to the hilar region but does not
involve the entire lung

Tumor of any size that directly invades any of the following: chest wall (including superior sulcus
tumors), diaphragm, mediastinal pleura, parietal pericardium, or tumor in the main bronchus
< 2 cm distal to the carina but without involvement of the carina or associated atelectasis or
obstructive pneumonitis of the entire lung

Tumer of any size that invades any of the following: mediastinum, heart, great vessels, trachea,
esophagus, vertebral body, carina, or tumor with a malignant pleural or pericardial effusion or
with satellite tumor nodules within the primary-tumor lobe of the lung

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis to ipsilateral peribronchial and/or ipsilateral hilar lymph nodes and intrapulmonary
nodes involved by direct extension of the primary tumor

Metastasis to ipsilateral mediastinal and/or subcarinal lymph nodes

Metastasis to contralateral mediastinal, contralateral, hilar ipsilateral, or contralateral scalene or
supraclavicular lymph nodes

Presence of distant metastasis cannot be assessed

No distant metastasis

Distant metastasis present

26



1842 FHEBRN I IWARLCRAREZ BERT

& = ¢ %W TNM §ek 4 ¥ > B~41 p Silvestri: Chest, Volume 123(1)
SUPPL. January 2003.147S-156S
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Separate metastatic tumor nodule(s) in Chest wall */ | Mediastinum/
the ipsilateral nonprimary-tumor lobe(s} :_,"”w"d'dh,:. Viscoral ploura "hl"“‘::n“:'l :":.m c. Local
or
of the lung also are classified M1 "':h“r.""-"' 'm“'"’m“ parietal | esophagus/ Invasion
pericardium wvertebral body/
Tis : Carcinoma in situ carina
Staging is not relevant for A sts Malignant
Occult Carcinoma( Tx, NO,MO ) mt' m' “'M mrl:'umm
pnaumonitis Atelectasis/ |
- that extends to | obstructive lite tu d. Other
* Including direct extension to the hilar region | pneumonitis of :::uh{a] within
intrapulmonary nodes but doesn't the entire 1ung | ..o silateral
** Including superior sulcus tumor involve the primary-tumor
entire lung lobe of the lung
(&: and ){/: or) (& : and for)
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1 3: % s ¢ Upstaged Case B % > PET #& & CT 23 & Stagel,

PET # % 4 % Stage IV o
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B 4: % &k ¢ Downstaged case ¥ % - CT *[3f & Stage V- #3 PET
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Papillary carcinomas are the most common thyroid malignancies.
They invade the regional lymphatics and metastasize frequently to local
lymph nodes in the neck. Distant metastasis, generally to the lungs, is
also common. Methods. The aim of this study is to evaluate the
effectiveness of '°F-fluorodeoxyglucose (FDG) positron emission
tomography (PET) to detect metastatic lesions in patients with papillary
thyroid carcinoma (PTC) after nearly total thyroidectomy and '
treatments who present with elevated human serum thyroglobulin (hTg)
levels but negative °'I whole body scan (EBS). Twenty patients with
PTC who underwent nearly total thyroidectomy and radioiodine treatment
were included in this study. Results. All of the 20 patients had negative
P WBS results and elevated hTg levels (hTg=2.0ulU/mL) under
thyroid-stimulating hormone (TSH) stimulation (TSH =30ulU/mL).
Conclusions. FDG-PET was performed to detect metastatic lesions.
F_fluorodeoxyglucose-PET could detect hypermetabolic lesions in 17
patients but failed to demonstrate military pulmonary metastases in two
patients. No definite lesion was found in FDG-PET, x-ray chest computed

tomography (CT) and other imaging studies of the remaining one

patients. This study showed that FDG-PET is a useful tool in detecting
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metastatic lesions in PTC with elevated hTg but negative'>'T WBS.
However, military lung metastases may be missed in FDG-PET. In this
circumstance, chest CT should be included in the follow up protocol.
Key Words : '*F-fluorodeoxyglucose positron emission tomography:

Papillary thyroid carcinoma.
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(1311)f_’ i ﬁﬁ F-?'H"T%‘ﬂj .

S L H;Mz,« & %f (P~ p Thyroid Cancer, Clinical Obstetric and

GYN,2002 Lippincott Williams & Wilkins, Inc.)
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Feature Papillary Follicular Medullary Anaplastic Lymphoma
Diagnosis FNA: often FNA: follicular ~ FNA: often FNA: FNA: abnormal
definitive neoplasm- definitive undifferentiated lymphocytes:
adenoma vs. Caleitonin: basal carcinoma usually
carcinoma or pentagastrin- confirmation
stimulated with histologic
plasma levels study needed
RET praoto-
oncogene
mutation
analysis
Properative History of head and ~ History of head ~ Sporadic vs. MEN  Pre-existing goiter, Hashimoto’s
considerations neck irradiation and neck vs. familial occult thyroiditis; rapid
irradiation (non-MEN) differentiated arowth, not
carcinoma; respecting limits
explosive of thyroid
growth borders
Pathologic Multicentric: Typically Multicentric: Large or spindle MALT vs.
features 20-30% unifocal sporadic, cell non-MALT
Psammoma bodies Invasion: 20-30%: Differentiated Iymphoma
Intranuclear capsular or MEN, 100% papillary or State I1E, TIE
inclusions vascular Amyloid, follicular cell
Includes Hurthle calcitonin, carcinoma
cell carcinoma CEA-—stainable
Primary mode of Lymphatic Hematogenous Lymphatic, Local, lymphatic,  Lymphatic
spread hematogenous hematogenous
Surgical Near-total Near-total Total Resection as Resection if
procedure(s) thyroidectomy + thyroidectomy thyroidectomy + possible Airway limited to
of choice Node dissection Node dissection access + thyroid; biopsy
Tracheostomy only if outside

Adjunctive
treatment

Monitoring

Prognostic
indicator(s)

131 therapy
T, suppression

1 scan

Thyroglobulin level

Neck
ultrasonography

Age

Grade

Extend: local
invasion, distant
metastases

Size

Completeness of
resection

Ploidy

311 therapy
T, suppression

31 scan
Thyroglebulin
level

Age

Extent:
invasiveness,
metastases

Ploidy (Hurthle)

T, replacement
External-beam
irradiation

Levels of
calcitonin

Levels of CEA

Neck
ultrasonography

Age

Extent: invasion,
metastases

Disease type:
MEN2b >
sporadic =
MEN2a =
familial

MTC

Ploidy

Amyloid
production

+ Preoperative or
postoperative
radiation
therapy

+ Chemotherapy

Diagnosis

confines of
thyroid

+ Radiation
therapy

+ Chemotherapy

Standard
lymphoma stage

CEA, carcinoembryonic antigen: FNA, fine-needle aspiration; MALT, mucosa-associated lymphoid tissue; MEN, multiple endocrine
neoplasia; MTC, medullary thyroid carcinoma; T, thyroxine.

From Grant CS, Hay ID. Thyroid cancer. In Rakel: Conn’s Current Therapy 2001, 53rd ed., Copyright © 2001 W, B. Saunders Company,
p. 683 (Mayo Clinic, Rochester, MN) with permission.

S L R Ei]Uﬁ} TNM 4 #p % g5k & #f (B~41 p Thyroid Cancer,

Clinical Obstetric and GYN,2002 Lippincott Williams & Wilkins, Inc.)
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Primary tumor (T)
TX

Primary tumor cannot be assessed

TO No evidence primary tumor

Tl 1 e¢m or less, limited to thyroid

T2 1.1-4cm

T3 >4 ¢m, limited to thyroid

T4 Any size, extends beyond thyroid capsule
Nodal involvement

NX Nodes cannot be assessed

NO No regional nodes

N1 Regional nodes

Distant metastases (M)
MX

MO

M1

Stage grouping
Papillary or follicular

Metastases cannot be assessed
No metastases
Distant metastases present

Stage Age <45 yr Age 245 yr
I MO Tl

I M1 T2-3

II — T4 or N1
AY M1
Medullary

Stage Characteristic
I T1

I T24

II NI

IV MI

4 7 'MACIS 7 % ’iijUE'F;? {6315 ;2 (P~4 p Thyroid Cancer, Clinical

~m

Obstetric and GYN,2002 Lippincott Williams & Wilkins, Inc.)
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MACIS is an acronym for metastasis, age of patient,
completeness of primary tumor resection, presence
of extrathyroidal invasion, tumor size.
Score = 3.1 (if age =39 yr) or 0.08 x age (if age
=40 yr)
+ 0.3 % tumor size (cm maximum diameter)
+ 1 (if tumor was incompletely resected)
+ 1 (if tumor is locally invasive)
+ 3 (distant spread)
20-yr Survival

MACIS Score Rate (%)
<6 99
6-6.99 89
7-7.99 56
=8 24

FobIE RS

20 i & R RIE R ) (13 b i ge 7 9 o E 8
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