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Comparison of Different Staging Systems for Predicting Recurrence of Papillary

Thyroid Carcinoma

Won Gu Kim, Eui Young Kim, Ji Hye Yim, Ji Min Han, Min Ji Jeon, Tae Yong Kim, Jin Sook Ryu', Gyungyub Gong?,

Suck Joon Hong?, Won Bae Kim, Young Kee Shong

Departments of Internal Medicine, Nuclear Medicine', Pathology®, Surgery’, Asan Medical Center, University of Ulsan College of Medicine, Seoul,

Korea

Background: Various staging systems for thyroid cancer that focus on cancer specific death have been suggested, but this approach
had a limitation due to the relatively long clinical course and very low rate of cancer death. This study was performed to evaluate the
staging systems and to determine the most predictive staging system for predicting recurrence.

Methods: The patients who underwent first total or near total thyroidectomy due to papillary thyroid cancer (PTC) at Asan Medical
Center between January 1995 and December 2001 were the subjects of this study. The commonly used 8 staging systems were ap-
plied to these subjects. Disease free survival (DFS) and the relative importance of each staging system were determined by the Ka-
plan-Meier method, the Cox-proportional hazards model and the proportion of variation in the survival time explained (PVE).
Results: A total of 952 patients (M = 117, F = 835) were enrolled and their mean age was 45 years. During a median of 10 years of fol-
low-up, 146 (15.3%) of 952 patients had recurred tumor. The independent prognostic factors were male gender, tumor size, extrathy-
roidal invasion and cervical lymph node metastasis. Risk stratification according to the American thyroid association (ATA) guide-
line was the most predictive staging system for recurrence of PTC (PVE 88.6%). The staging systems from EORTC (PVE 79.5%), and
MACIS (PVE 68.4%) had significant values for predicting recurrence of PTC. The stage of NTCTCS could not predict recurrence (PVE

4.5%, P=0.11).

Conclusion: Risk stratification according to the ATA was most predictive staging system for predicting recurrence of PTC. The MA-
CIS and EORTC staging systems have good value for predicting recurrence of PTC. (Endocrinol Metab 26:53-61, 2011)
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2. European Organization for Research and Treatment of Cancer
(EORTC) 7|

EORTC W71= 197949 A& AlRb=emld), &3t 1-Aeh €]

Table 1. Baseline clinicopathological characteristics of the subjects (n = 952)

Clinical characteristics

Age (years) 45+13
Gender (M/F) 117/835
Tumor size (cm) 23+13
Multifocality 398 (41.8%)
Bilaterality 326 (34.2%)
Extrathyroidal invasion 557 (58.5%)
Lymphovascular invasion 57(6.0%)
Cervical LN metastasis

Level VI only 478 (50.2%)

Beyond level VI 142 (14.9%)
Remnant ablation 925(97.2%)
AJCC/UICC TNM staging

/1l 517 (54.3%)

/v 435 (45.7%)

AJCC, American Joint Committee on Cancer; UICC, International Union against
Cancer; TNM, tumor, lymph nodes, and metastasis.

Table 2. Clinicopatholgoical parameters associated with clinical recurrence of papillary thyroid carcinoma

Univariate analysis

Multivariate analysis

Clinicopathologic factors

HR 95% Cl Pvalue HR 95% Cl Pvalue
Age (per 1 year increase) 1.00 0.99-1.02 0.69 - N/A
Male gender 2.30 1.56-3.40 <0.001 1.7 1.15-2.26 0.009
Tumor size (per 1 cm increase) 1.28 1.171.4 <0.001 1.22 11-1.34 <0.001
Multifocality 1.28 0.93-1.78 013 N/A
Bilaterality 1.30 0.93-1.80 0.12 - - N/A
Extrathyroidal invasion 3.05 2.04-4.56 <0.001 233 1.54-3.51 <0.001
Lymphovascular invasion 2.92 1.82-4.68 <0.001 N/A
Cervical LN metastasis
Level VI only 229 1.43-3.67 0.001 2.08 1.30-3.34 0.002
Beyond level VI S8 3.62-9.70 <0.001 418 252-6.94 <0.001

HR, hazard ratio; Cl, confidence interval; N/A, not applicable; LN, lymph node.
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Fig. 1. Disease-free survival of papillary thyroid carcinoma according to EORTC staging system (A), AMES (B), Clinical class (C), and MACIS (D). EORTC, staging of
European Organization for Research and Treatment of Cancer; AMES, age, metastasis, extent and size; MACIS, metastasis, age, completeness of resection, inva-

sion and size.
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Fig. 2. Disease-free survival of papillary thyroid carcinoma according to staging of OSU (A), NTCTCS (B), AJCC/UICC TNM staging (C), and risk stratification of ATA
guideline (D). OSU, staging of Ohio State University; NTCTCS, staging of National Thyroid Cancer Treatment Cooperative Study; AJCC, American Joint Committee
on Cancer; UICC, International Union against Cancer; TNM, tumor, lymph nodes, and metastasis; ATA, American Thyroid Assaciation.
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Table 3. Proportion of variation explained and ranking of the various staging
systems for papillary thyroid carcinoma

Staging systems G? PVE (%) Ranking
EORTC 3313 68.4 3
AMES 13.38 171 7
Clinical class 2829 56.8 4
MACIS 38.85 795 2
0SuU 26.16 51.3 5
NTCTCS 429 19 8
AJCC/UICC TNM staging 26.12 51.2 6
Risk stratification (ATA)* 4543 88.6 1

G?, maximum likelihood ratio; PVE, proportion of variation in survival time ex-
plained; EORTC, staging of European Organization for Research and Treatment
of Cancer; AMES, age, metastasis, extent and size; MACIS, metastasis, age,
completeness of resection, invasion and size; OSU, staging of Ohio State Uni-
versity, NTCTCS, staging of National Thyroid Cancer Treatment Cooperative
Study; AJCC, American Joint Committee on Cancer; UICC, International Union
against Cancer; TNM, tumor, lymph nodes, and metastasis; ATA, American
Thyroid Association.

*Risk stratification for recurrence of thyroid cancer according to ATA guideline.
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