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The current prevalence of thyroid cancer in women is high. Likewise, other cancers
and thyroid cancer have been based on the TNM classification system. Staging of thy-
roid cancer has an important role in determining the extent of surgical excision and
lymph node dissection, planning the adjuvant therapy after surgery and predicting the
recurrence rate and the prognosis of patients. Ultrasonography is the basic imaging
modality to identify the tumor size and the extent of lymph node metastasis. More
recently, computed tomography, magnetic resonance imaging and positron emission
tomography provide additional help for the staging of thyroid cancer. So, this article
describes the 7th edition of the TNM staging of thyroid cancer, as proposed by the
American Joint Committee on Cancer, and the details of radiologic evaluation of the T,
N and M stages.
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Table 1. TNM Staging in the 7th Edition of the American Joint Committee on Cancer (2010)

Primary tumor (T)
Al categories may be subdivided: (s) solitary tumor and (m) multifocal tumor (the largest determines the classification).
X Primary tumor cannot be assessed
T0 No evidence of primary tumor
T1 Tumor 2 cm or less in greatest dimension limited to the thyroid
T1a Tumor 1 cm or less, limited to the thyroid
T1b Tumor more than 1 cm but not more than 2 cm in greatest dimension, limited to the thyroid
T2 Tumor more than 2 cm but not more than 4 cm in greatest dimension, limited to the thyroid
T3 Tumor more than 4 cm in greatest dimension limited to the thyroid, or any tumor with minimal extrathyroid extension

(e.g., extension to sternothyroid muscle or perithyroid soft tissues)

T4a Moderately advanced disease.

or recurrent laryngeal nerve

Tumor of any size extending beyond the thyroid capsule to invade subcutaneous soft tissues, larynx, trachea, esophagus,

T4b Very advanced disease.

Tumor invades prevertebral fascia or encases carotid artery or mediastinal vessels

All anaplastic carcinomas are considered T4 tumors

T4a Intrathyroidal anaplastic carcinoma

Tdb Anaplastic carcinoma with gross extrathyroid extension

Regional lymph nodes (N)

Regional lymph nodes are the central compartment, lateral cervical, and upper mediastinal lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Regional lymph node metastasis

N1a Metastasis to Level VI (pretracheal, paratracheal, and prelaryngeal/Delphian lymph nodes)

N1b Metastasis to unilateral, bilateral, or contralateral cervical (Levels I, II, Ill, IV or V) or retropharyngeal or superior mediastinal

lymph nodes (Level VII)

Distant metastasis (M)

MO No distant metastasis (no pathologic MO; use clinical M to complete stage group)

M1 Distant metastasis
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2. N staging
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Zo

Lol &4 0.7 A A= Aol AH (guideline) ©] 1L 0] & 9

Fig. 1. Left papillary thyroid cancer,
tumor size is 1.0 cm in greatest
dimension, limited to the thyroid,
clinical staging T1a lesion. Final
assignment was surgically confirmed
T1.

Fig. 2. Left thyroid mass with focal
extrathyroidal extension (arrows),
clinical staging T3 lesion. Final
assignment was surgically confirmed
T3.

- 1156 -



cf etz 2mtel &3 x| 2011;30(2)

o] AT Qe Level 9] =42 € (submental) 7}
18} (submandibular) §2|o]t}. Level II, 111, IVS] HZd&
U737 s ms wpet 7h7F 3R 94 i, S SR U
Foh g 7)EE AF ARE level 1T, A3 A
(cricoid cartilage) AFol= level 11, 18] 3 4= 314
level IVot}, 53] 253t A level I, 111, IVE 745

sk W
& AeWol WAFENI 9B 5o R FA s 1 Tt
level 11, 735 H 9] A8t x| | A] 7/ o] /\]XLE]'— 217k
level 11, 18] 31 7244 0] 9 '];} 219} 1 ofg &2 level

IVE 23k} [27]. Level Vi %%33 NFEo® 1%
Hhol TARE sl [evel VI% HAEFH (prelaryngeal),
A7 EXR (pretracheal), 183 7] TH (paratracheal) 9
A& oJv] gt}

1) SAEFEZE (Central cervical lymph node)

A FFY] ASoll= level VIS 473 x4
(central compartment)©] 59.1%% 714 Z&}A P4 # o]
7F dojub= stoln k5 AN HolgdzZAo] gl A5t
42.2%%5 AFASH [28]. W3 woll HolA] o= " o|
(occult metastasis) 7} Fofth= 0] 60-80% % %O
T A ArE 3 o] §-919) dojojRE Aes] otk
7)4\0] o} H7] whizell [29] AA S AAE Afele 54
YA - A% (central neck dissection) S d1sta ¢t
28], 72 7)ol A 4721 0] i Hol= 1 A
Al 7 Aol e Aol ZIEARE A 918 Shxfol| A wid)

5 FATHYLAL Fesharkel Yl E =do] Jonz
83k AAE] HARHE o] F 23kt 301, B VIS

A 3R g AN E [5] A FAFZHAA %] A
T T34 T49] A3 H 74Tl AlE 5= lvkar A%t
A=

2) QEH2E ZH (Lateral cervical lymph node)

Level [-Ve] H3xA ] Hg-ol= 4% A Al A A physical
examination) Y 498 AAMES F3ll Hol7t =A] o
g APz Aol Fasty o= el W HAoR
& AAdlok 7] witolth 53] level -V Hololf-= 5
=W Aol Sk dx|olrt, thiE 2] 3t Aol 73
KoM dojubar 7 5 Jxd Hol7k 60~75% (31, 32] A=
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%57 N stagings 3 A0 317 5 A o]
v L€%%34~ &3l "z 3719} & LH‘I‘ ?LZ:Ur A
§] =

o] YA H9oli= 4 T ARkl

AU 33, G4 A, I B4 (peripheral

vascularization) $¢] o 83 A7, 787 Y Bk S0 7
ZorpdellA B 4 qlvt [34-38] (Fig. 5). Leboulleux

[391& 2&3hde] el gAustet wolay 44

A B

Fig. 3. 74-year-old female with papillary thyroid carcinoma with tracheal invasion.
A. A large mass containing calcification replace the right lobe of thyroid. US cannot show the full extent of the mass because of air

shadowing.

B. MRI shows the direct tracheal invasion precisely, clinical staging T4a lesion.
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Ao AREA ot FUHAQ EES e & Atk
Astick

A

B

Fig. 4. 32-year-old female with papillary carcinoma and metastatic lymph nodes
A. Initial ultrasonography shows hyperechoic lymph nodes at right level IV, which were confirmed as metastatic lymph nodes by fine

needle aspiration cytology.

B. 2 years after surgery, follow-up ultrasonography shows enlarged hyperechoic lymph nodes with punctate calcification at right level

IV, which were confirmed as metastatic lymph nodes.

Fig. 5. 68-year-old male with papillary thyroid carcinoma and metastatic lymph nodes. Transverse ultrasonography shows (A)
hyperechoic, punctuate calcification, cystic change of lymph nodes at right level IV and (B) calcified lymph nodes at right level Ill,

which were confirmed as metastatic lymph nodes.
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o 2] sHAY KolA AU HAAL AlHA Q] H-912] Hzd EE Koy CTollA g} ol HF8] 2954 e v =

S Gkl Ee2 U dAEIHE CTAA dAIH 9 A4S B, 53] 42 A Yo At = AF

3}, theFet 433t F A B8 2957 (rim enhancement)  TIWIIA AXNZHEE Holw T2WIAM TATHEE W

= Hi A 2957 (heterogenous enhancement) 2] 4 olt} [41, 42].

AL Hol= Zo® ¥y 1 e} [40-43] (Figs. 6, 7). F

2ol 253k} CTHARE o] gt 5o BH-HZd Hdo] 2 5) M ZZHAL

@O A S wThs AT dbEe] Basal 9lor o] & o|FAl 233 vIFEs YAAAE FEl ol QA=

M Q7RIS EEl a9ERl e W Y] AAo] o] F dxgo] B = A9 & A 2598 o] g5t Al xHAP

2 4=t} [12, 40, 43] P osith 220E o]&3k M5l AAL (ultrasonography
MRI A= 32 02 233} CTol| Hls) #|gtd o2 3 guided fine needle aspiration cytology) = BZ4 Ho]E %

SRCh o PJHZ AL MR T2 A2y dellr 1457wkt f8-3 Artol A vz e = 70~90% g ol v I+

A B
Fig. 6. 36-year-old male with papillary thyroid carcinoma and metastatic lymph nodes.
A. US image shows a hyperechoic node with cystic change at the level Il of left neck.
B. CT image shows rim enhancement of node.

Fig. 7. 34-year-old female with papillary thyroid carcinoma and metastatic lymph nodes.
A. US image shows a hyperechoic node with puntate calcifications at the level IV of left neck.
B. CT image shows heterogenous enhancement of node.
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4. Staging grouping

gPFere] 71 TNV 2ol 713
293} 75k A o] Aol o o JFL )
7) Wl o8& o] B AXehL 3
of:¥e] 9oz 45418 71 F0.2 3ha glom] Hate] Lol
of we} o 7} H27] v WIERE
Skl STt (Table 2).

5. TNMEHZ|259| X5+
AJCC 7} AA 8 TNM 7| 252 713 da] A4y = W)

Table 2. Staging Grouping

Group T N M
Papillary or Follicular (Differentiated)
Under 45 years
Stage | Any T Any N MO
Stage |l Any T Any N M1
45 years and older
Stage | T NO MO
Stage ll T2 NO MO
Stage Il T3 NO MO
T1-3 N1a MO
Stage IVa T4a NO, N1a MO
T1-T4a N1b MO
Stage IVb T4b Any N MO
Stage IVc Any T Any N M1
Medullary Carcinoma (All age groups)
Stage | T NO MO
Stage Il T2 NO MO
T3 NO MO
Stage lll T1-3 N1a MO
Stage IVa T4a NO, N1a MO
T1-T4a N1b MO
Stage IVb T4b Any N MO
Stage IVc Any T Any N M1
Anaplastic Carcinoma
All anaplastic carcinomas are considered Stage IV
Stage IVa T4a Any N MO
Stage IVb T4b Any N MO
Stage IVc Any T Any N M1
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