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complete chart reviews.

size <l cm, and no bilateral disease.
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Clinical Characteristics of Pediatric & Adolescent Thyroid Cancer:
A Single Institution Experience of 20 Years

Ki Yoon Moon, MD, Kwangsoon Kim, MD, Ja Seong Bae, MD, PhD*, Jeong Soo Kim, MD, PhD

Department of Surgery, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background/Objectives: Pediatric & Adolescent thyroid cancer is a steadily increasing malignancy. We aimed
to report our experience at a single tertiary institution and to evaluate the risk factors for recurrence in pediatric
& adolescent patients with differentiated thyroid carcinoma (DTC).

Materials & Methods: The data of 42 pediatric & adolescent patients (aged =19 years) with DTC who under-
went thyroidectomy at Seoul St. Mary’s Hospital (Seoul, Korea) between December 1997 and February 2019 were
retrospectively reviewed. Clinicopathologic features and surgical outcomes were retrospectively analyzed through

Results: The mean age was 16.6 years. A total of 6 (14.3%) patients experienced recurrence after initial
treatment. The recurrence rate was significantly different between total thyroidectomy (TT) and lobectomy groups
(23.1% vs. 0%, p=0.038). However, no statistically significant differences were found in the recurrence rate accord-
ing to lymph node ratio (LNR) of 0.4 (10.7% vs 21.4%; P=0.383). Multivariate analysis confirmed age (hazard
ratio [HR], 0.443; P=0.008) and bilaterality (HR, 11.477, P=0.022) as significant risk factors for DFS.

Conclusion: Pediatric & Adolescent thyroid cancer is a rare malignancy and TT is recommended as the treatment
of choice. However, lobectomy may be considered for Pediatric & Adolescent patients with age >16 years, tumor

Key Words : Pediatric & adolescent * Thyroid cancer - Thyroidectomy - Disease-free survival
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Al8Y3= BRAF HAR= ©]oll 523t 307 9] it ARt
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282 T stages= T, T2, T3, T47} 22} 2978(69.0%), 43
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|
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Table 2). L& 1} Kaplan-Meier 418 o] 83} v sk
0§ 7he) § AE 71Tl feld o)} gl
(log-rank p=0.078; Fig. 1).
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Table 1. Baseline clinicopathologic characteristics of study
patients

Table 2. Comparison of baseline clinicopathological charac-
teristics according to tumor size of 1cm

Total 42 patients

Age (years) 16.6 £ 2.2 (range, 11 - 19)
Male : Female 1:5(7:35
Extent of operation
Lobectomy 6 (38.1%)
TT and/or mRND 26 (61.9%)
Type of carcinoma
PTC 39 (92.9%)
FTC 2 (4.8%)
Poorly DTC 1 (2.4%)
Tumor size (cm) 1.7 £ 1.2 (range, 0.2 - 5.4)
Multifocality 2 (28.6%)
Bilaterality 8 (19.0%)
ETE 9 (21.4%)
BRAF positive 18/30 (60.0%)

Harvested LNs 24.5 £ 35.5 (range, 0 - 185)

Positive LNs 6.9 £ 9.3 (range, 0 - 44)
T stage

TV /T2 /137 T4 29 (69.0%) / 4 (9.5%) / 8 (19.0%) / 1 (2.4%)
N stage

NO / Nla/ N1b 8 (19.0%) / 24 (57.1%) / 10 (23.8%)
M stage

M1 1 (2.4%)
TNM stage

Stage | / I 41 (97.6%) [ 1 (2.4%)
Recurrence 6 (14.3%)

Local 1 (2.4%)

Regional 3 (7.1%)

Distant 2 (4.8%)

Follow up duration 79.1 + 50.2 (range, 10-264)
(months)

Tumor size  Tumor size

< lcm > lcm p-value
(n=16) (n=26)
Age (years) 176 £ 1.6 160+ 23 0.019
Female 16 (100%) 19 (73.1%) 0.033
Extent of operation <0.001
Lobectomy 12 (75.0%) 4 (15.4%)

TT and/or mRND 4 (25.0%) 22 (84.6%)

Tumor size (cm) 0.8 £ 0.2 22+ 1.2 <0.001
Multiplicity 4 (25.0%) 8 (30.8%) 0.740
Bilaterality 1 (6.3%) 7 (26.9%) 0.127
ETE 0 (0%) 9 (34.6%) 0.008

Harvested LNs (central) 8.8 + 42 11.7 + 83 0.204
Positive LNs (central) 3.1 +24 55+ 546 0.107

Harvested LNs (lateral) 26.0 + 11.3 53.3 = 43.9 0127
Positive LNs (lateral) 1.5+ 0.7 9.5+ 8.6 0.017
T stage 0.009

T 16 (100%) 13 (50%)

T2 0 4 (15.4%)

T3 0 8 (30.8%)

T4 0 1 (3.8%)
N stage 0.182

NO 2 (12.5%) 6 (23.1%)

Nla 12 (75.0%) 12 (46.1%)

N1b 2 (12.5%) 8 (30.8%)
Recurrence 0 (0%) 6 (23.1%)  0.038

Data are expressed as the patient number (%) or mean * SD.
Abbreviations: TT, bilateral total thyroidectomy; mRND,
modiified radical neck dissection; PTC, papillary thyroid
carcinoma; FTC, follicular thyroid carcinoma; DTC, differ-
enfiated thyroid carcinoma; ETE, exfrathyroidal extension;
LN, lymph node; T, tumor; N, node; M, metastasis
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Fig. 1. Disease-free survival curves according to the tumor size
of 1cm (log-rank p=0.078)

Data are expressed as the patient number (%) or mean + SD.
A statistically significant difference was defined as p<0.05.
Abbreviations: TT, bilateral total thyroidectomy; mRND,
modified radical neck dissection ETE, extrathyroidal ex-
tension; LN, lymph node; T, tumor; N, node; M, metastasis
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Table 3. Comparison of baseline clinicopathological charac-
teristics according to age of 16 years

Table 4. Comparison of baseline clinicopathological charac-
teristics according to operation method

Age < 16 Age > 16 T and/
Lobectomy
years years p-value (n=16) or mRND p-value
(n=16) (n=26) (n=26)
Age (years) 143 £ 1.7 181 £ 0.8 <0.001 Age (years) 174 1.4 161 £25 0.060
Female 11 (68.8%) 24 (92.3%) 0.085 Female 15 (92.8%) 20 (76.9%) 0.222
Extent of operation 0.056 Tumor size (cm) 1.2 +£0.8 20+ 1.3 0.025
Lobectomy 3 (18.7%) 13 (50.0%) Multiplicity 4 (25.0%) 8 (30.8%) 0.740
TT and/or mRND 3 (81.3%) 13 (50.0%) Bilaterality 2 (12.6%) 6 (23.1%) 0.688
Tumor size (cm) 2013 1.5+1.2 0.228 ETE 1 (6.3%) 8 (30.8%) 0.119
Multiplicity 7 (438%) 5 (19.2%) 0.158 Harvested LNs (central) 83 = 45 120+ 8.1 0.102
Bilaterality 5 (31.3%) 3 (11.5%) 0.223 Positive LNs (central) 3.7 £ 3.6 5.1 +53 0.350
ETE 4 (25.0%) 5 (19.2%) 0.711 T stage 0.221
Harvested LNs (central) 11.6 £ 9.6 10.0 = 5.1 0.494 T 14 (87.5%) 15 (57.7%)
Positive LNs (central) 5663 39+34 0211 T2 1 (6.3%) 3 (11.5%)
Harvested LNs (lateral) 83.3 + 50.6 31.5 £ 23.7 0.033 T3 1 (6.3%) 7 (26.9%)
Positive LNs (lateral) 133 £ 121 5.6 % 5.1 0.146 T4 0 1 (3.9%)
T stage 0.208 N stage 0.022
T 9 (56.3%) 20 (77.0%) NO 3 (18.8%) 5 (19.2%)
T2 3 (18.7%) 1 (3.8%) Nla 13 (81.2%) 12 (46.2%)
T3 3 (18.7%) 5 (19.2%) N1b 0 9 (34.6%)
T4 1 (6.3%) 0 Recurrence 0 6 (23.1%) 0.038
N stage 0.736 Data are expressed as the patient number (%) or mean + SD.
NO 4 (25.0%) 4 (15.4%) A statistically significant difference was defined as p<0.05.
Abbreviations: TT, bilateral total thyroidectomy; mRND,
Nla 9 (56.3%) 15 (57.7%) modified radical neck dissection ETE, extrathyroidal ex-
N1b 3 (18.7%) 7 (26.9%) tension; LN, lymph node; T, tumor; N, node; M, metastasis
Recurrence 5 (31.3%) 1 (3.8%) 0.023

Data are expressed as the patient number (%) or mean + SD.
A statistically significant difference was defined as p<0.05.
Abbreviations: TT, bilateral total thyroidectomy; mRND,
modified radical neck dissection ETE, extrathyroidal ex-
tension; LN, lymph node; T, tumor; N, node; M, metastasis
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Fig. 2. Disease-free survival curves according to the age of
16 years (log-rank p=0.019)
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Fig. 3. Disease-free survival curves according to the operation
method (log-rank p=0.040)
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BFA AL, B3l LNRO] W& T15(=<0.4, n=28, 66.7%)
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Table 5. Comparison of baseline clinicopathological charac-
teristics according to lymph node ratfio of 0.4

LNR < 0.4 LNR > 04
(n=28) (n=14)  Pvalve
Age (years) 167 £ 22 165 +24 0.809
Female 24 (85.7%) 11 (78.6%) 0.668
Extent of operation 0.098
Lobectomy 8 (28.6%) 8 (57.1%)
TT and/or mRND 20 (71.4%) 6 (42.9%)
Tumor size (cm) 1.8 £ 1.4 1.4+ 0.8 0.387
Multiplicity 8 (28.6%) 4 (28.6%) 0.647
Bilaterality 6 (21.4%) 2 (14.3%) 0.697
ETE 5 (17.9%) 4 (28.6%) 0.451
Harvested LNs (centfral) 102 + 7.5 11.4 £ 6.5 0.628
Positive LNs (central) 3.2+ 40 7.4 51 0.006
Harvested LNs (lateral) 53.3 £ 42.8 35.0 £ 40.8 0.531
Positive LNs (lateral) 6.0 £ 5.1 147 £ 142 0.127
T stage 0.253
T 19 (67.8%) 10 (71.4%)
T2 4 (17.8%) 0
T3 5 (12.3%) 3 (21.4%)
T4 0 1 (7.1%)
N stage 0.031
NO 8 (28.6%) 0
Nla 13 (46.4%) 12 (85.7%)
N1b 7 (25.0%) 2 (14.3%)
Recurrence 3 (10.7%) 3 (21.4%) 0.383

Data are expressed as the patient number (%) or mean £
SD.

A statistically significant difference was defined as p<0.05.
Abbreviations: TT, bilateral total thyroidectomy; mRND,
modified radical neck dissection ETE, extrathyroidal ex-
tension; LN, lymph node; T, fumor; N, node; M, metastasis

M4 2 N stage= ZHZF LNRo| £ 180 254
o =7 2215 A THp=0.006, p=0.031). A&} T3]
e frefRh Afole ofRA L} INRO] 52 1550 W2
TFol sl Aol 2 A EATHI0.7% vs
21.4%, p=0.383; Kaplan-Meier analysis, log-rank p=0.380;
Fig. 4).
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Fig. 4. Disease-free survival curves according to the lymph
node ratio of 0.4 (log-rank p=0.380)

Table 6. Univariate and multivariate analyses of clinical parameters which influence on disease-free survival

Univariate Multivariate
HR (95% Cl) p-value OR (95% Cl) p-value

Age 0.528 (0.346-0.806) 0.003 0.443 (0.244-0.805) 0.008
Gender

Female Ref.

male 6.574 (1.319-32.762) 0.022
Multifocality 12.536 (1.461-107.548) 0.021
Bilaterality 8.645 (1.582-47.241) 0.013 11.477 (1.418-92.880) 0.022
Harvested LNs 1.022 (1.005-1.040) 0.010

Data are expressed as the hazard ratio (HR) and 95% confidence interval (Cl)
A statistically significant difference was defined as p<0.05.
Abbreviations: ETE, extrathyroidal extension; BTT, bilateral total thyroidectomy; mRND, modified radical neck dissection; TT,

total thyroidectomy
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