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Secular Trends for Diagnostic Motives and Environmental Risk
Factors in Thyroid Cancer Using Questionnaire Survey
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Background and Objectives: We analyzed the clinicopathologic differences of thyroid cancer by diagnosis
periods, diagnostic motives, residence history and clinical risk factors in thyroid cancer patients. Materials and
Methods: Total 1599 thyroid cancer patients who answered the questionnaires about family history of thyroid
cancer, residence history including duratfion of residence and location were enrolled from two hospitals, Seoul
National University Hospital and National Cancer Center in Korea. Demographics and environmental information
were collected via questionnaires and clinical data were reviewed via electronic medical records. Results: More
thyroid cancer has been diagnosed in 2011 to 2013 by screening test without specific symptom than before
1990. The size of cancer at diagnosis was significantly smaller and multifocal tumor was more frequently found
in 2011 fo 2013 than before 1990 as well. The tfumors of obese or overweight patients tended to harbor
extrathyroidal extension and lymph node metastasis than normal weight subjects with stafistical significance.
However, there were no differences in clinicopathologic characteristics according to residence and smoking
history. Conclusion: In this study, there were some different clinicopathologic characteristics according to the
diagnosis era, diagnostic motives, family history of thyroid cancer and body mass index.
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Table 1. Characteristics of subjects by diagnosis period
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Student t-test?} ANOVA, HFd
square testE ARE-SFo] EASIATE A4 SPSS
software 19.0 (SPSS Inc., Chicago, IL, USA)E AF&35
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Diagnosis period —-1990 1991-2000 2001-2005 2006—-2010 2011-2013 D
n 54 162 160 244 594
Age (mean=£SD) 347%£10.9 404111 44.4+£123 47.0+12.0 481+111 <0.001
Female, n (%) 52 (96.3%) 145 (89.5%) 139 (86.9%) 203 (83.2%) 470 (79.1%)  <0.001
BMI (kg/mz) 21.4+£28 22.8+3.3 225x27 229+32 242+40 <0.001
Ever smoker, n (%) 1 (1.9%) 15 (9.3%) 16 (10%) 36 (14.8%) 106 (17.8%) <0.001
Coastal residence, n (%) 35 (66%) 54 (34.1%) 47 (29.9%) 67 (30.0%) 120 (21.9%) 0.010
Family history of thyroid 7 (13.0%) 31 (19.1%) 45 (28.1%) 113 (46.3%) 102 (17.2%) 0.479
cancer, n (%)
Operation (LT/TT), n (%) 13 (29.5%)/ 23 (15.2%)/ 5 (3.5%)/ 5 (2.2%)/ 89 (15.4%)/ 0.933
31 (70.5%) 128 (84.8%) 138 (96.5%) 224 (97.8%) 489 (84.6%)
Histology 49 (96.1%)/ 155 (96.3%)/ 144 (90.0%)/ 203 (83.9%)/ 567 (97.6%)/ 0.183
(PTC/FTC/others™), 2 (3.4%)/ 5 (3.1%)/ 12 (7.5%)/ 31 (12.8%)/ 9 (1.5%)/
n (%) 0 (0.0%) 1 (0.6%) 4 (2.5%) 8 (3.3%) 5 (0.9%)
Tumor size (mm) 229+113 20.7£13.2 20.1£133 14.0+£129 9.4£77 <0.001
Multifocality, n (%) 8 (14.3%) 39 (29.8%) 38 (27.0%) 95 (44.2%) 210 (37.1%) 0.006
Extrathyroidal extension, 12 (48.0%) 82 (63.6%) 91 (61.9%) 131 (58.0%) 328 (58.2%) 0.501
n (%)
LN metastasis, n (%) 0 (0.0%) 7 (10%) 28 (31.5%) 76 (37.1%) 232 (41.7%) <0.001

BMI: body mass index, FTC: follicular thyroid cancer, LN: lymph node, LT: lobectomy, PTC: papilary thyroid cancer, SD:

standard deviation, TT: total thyroidectomy

*Others included medullary thyroid cancer, poorly differentiated thyroid cancer and anaplastic thyroid cancer.
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Fig. 1. Difference in diagnosis motivation according to periods.
Table 2. Clinicopathological characteristics according to diagnosis motive
Palpable nodule  Screening Incidentaloma Conesm o NOIRSCEILe p
cancer symptoms
n 377 614 78 49 42
Age (mean+SD) 409+12.7 47.4+10.6 50.2+12.0 47.1+9.0 450+13.4 <0.001
Female, n (%) 323 (84.6%) 506 (82.4%) 56 (71.8%) 44 (89.8%) 89 (90.5%) 0.835
PTC, n (%) 326 (88.8%) 585 (96.5%) 73 (93.6%) 47 (95.9%) 39 (92.9%) 0.146
Tumor size (mm) 7+15.°2 98+7.6 12.2+8.9 11.7+6.8 10.0x£7.0 <0.001
Multifocality, n (%) 101 (33.9%) 211 (36.8%) 5 (35.7%) 22 (47.8%) 8 (21.1%) 0.993
Extrathyroidal extension, n (%) 186 (61.0%) 342 (58.7%) 39 (53.4%) 27 (61.4%) 24 (64.9%) 0.922
LN metastasis, n (%) 2 (32.3%) 196 (36.7%) 25 (41.0%) 20 (50%) 15 (40.5%) 0.042

LN: lymph node, PTC: papillary thyroid cancer, SD: standard deviation
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Table 3. Clinicopathological characteristics according to residence

Costal
Inland o)
Less than 10 years 10 and more years
n 835 46 260
Age (mean+SD) 455+12.2 40 0+11.6 46.3+11.1 0.004
Female, n (%) 687 (82.3%) 5 (76.1%) 228 (87.7%) 0.062
PTC, n (%) 773 (94.4%) (84 8%) 239 (92.6%) 0.379
Size (mm) 1836120 7 5+13.0 185+11.3 0.094
Multifocality, n (%) 263 (35.2%) 8 (43.9%) 79 (36.2%) 0.673
ETE, n (%) 485 (60.6%) 0 (47.6%) 130 (57.8%) 0.342
LN metastasis, n (%) 250 (77.6%) 7 (47.2%) 5 (32.4%) 0.317
ETE: extrathyroidal extension, LN: lymph node, PTC: papillary thyroid cancer, SD: standard deviation
Table 4. Clinicopathological characteristics according to family history of thyroid cancer
Family history (—) Family history (+) o
n 916 298
Age (mean=*SD) 457+12.01 459+11.6 0.869
Female, n (%) 752 (82.1%) 257 (86.2%) 0.109
PTC, n (%) 832 (92.5%) 286 (96.6%) 0.006
Size (mm) 141£122 11.8+9.9 0.014
Multifocality, n (%) 265 (32.6%) 120 (46.0%) <0.001
ETE, n (%) 491 (76.2%) 153 (23.8%) 0.354
LN metastasis, n (%) 262 (37.1%) 81 (35.2%) 0.637

ETE: extrathyroidal extension, LN:
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Table 5. Clinicopathological characteristics according to smoking status

Never smoker Ever smoker p

A. Men

n 72 133

Age (mean+S3D) 45.4+14.0 48.3+10.8 0.095

PTC, n (%) 67 (93.1%) 112 (87.5%) 0.128

Size (mm) 15.44+13.0 14.4+14.3 0.610

Multifocality, n (%) 21 (30.9%) 39 (38.2%) 0.871

ETE, n (%) 40 (64.5%) 70 (59.3%) 0.524

LN metastasis, n (%) 29 (51.8%) 57 (52.3%) 1.000
B. Women

n 968 41

Age (mean=SD) 457+11.9 395+93 0.001

PTC, n (%) 901 (94.4%) 38 (92.7%) 1.000

Size (mm) 18.4+11.2 10.3+10.6 0.094

Multifocality, n (%) 310 (36.4%) 15 (41.7%) 0.597

ETE, n (%) 515 (59.0%) 19 (50.0%) 0.313

LN metastasis, n (%) 246 (33.3%) 11 (33.3%) 1.000

ETE: extrathyroidal extension, LN: lymph node, PTC: papillary thyroid cancer, SD: standard deviation

Table 6. Clinicopathological characteristics according to body mass index

BMI (kg/m?) BMI <23 23< BMI <25 BMI =25 P

n 551 235 317

Age (mean=*3D) 42.4+118 482+ 10.6 488+11.2 <0.001
Female, n (%) 505 (91.7%) 185 (78.7%) 227 (71.6%) <0.001
PTC, n (%) 507 (93.4%) 218 (94.0%) 290 (93.5%) 0.892
Size (mm) 14,4412 1 12.4+10.3 13.8+12.6 0.127
Multifocality, n (%) 159 (33.8%) 80 (37.6%) 111 (38.3%) 0.189
ETE, n (%) 277 (56.2%) 129 (60.3%) 183 (64.0%) 0.032
LN metastasis, n (%) 134 (33.6%) 68 (36.0%) 111 (42.9%) 0.019

BMI: body mass index, ETE: extrathyroidal extension, LN: lymph node, PTC: papilary thyroid cancer, SD: standard deviation
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