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Background and Objectives The American Joint Committee on Cancer (AJCC) staging
system 8th Edition has stated that gross extrathyroid extension (ETE) is more important than
microscopic ETE, and that it plays an important factor in the classification of T stages. There-
fore, the prediction of gross ETE before surgery is important in establishing the clinical stage
and determining the surgical extent. However, there are few studies predicting gross ETE us-
ing preoperative ultrasonography (US). The purpose of this study is to predict the gross ETE
of papillary thyroid carcinoma (PTC) using preoperative US.

Subjects and Method The preoperative US findings of 688 patients with PTC were com-
pared with gross ETE confirmed during the surgery. The efficacy of preoperative US was sta-
tistically analyzed.
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Results A total of 70 (10%) patients were confirmed of their gross ETE. Thyroid tumors
were classified into three groups (isolation, capsular contact, and capsular protrusion) accord-
ing to their relationship with capsules, and evaluated using the preoperative US. There was a
significant difference in gross ETE between groups (p<0.001). The thyroid tumor that came
into contact with the capsule or protruded in the anterior region showed a difference between
the capsular contact and capsular protrusion groups (p<0.001), whereas those came into con-
tact with the capsule or protruded in the posterior region showed no significant difference be-
tween the two groups (p=0.187). There was no difference in the degree of protrusion (<25%,
25—50%, >50%) in the capsular protrusion group (p=0.868), but the difference in tumor size
was significant (p<0.001).
Conclusion Preoperative US is a useful tool for predicting gross ETE and is more predict-
able when the thyroid tumor is located anteriorly.
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Fig. 1. Isolation. The mass is within the normal thyroid parenchyma.

Fig. 3. Capsular protrusion (anterior region). Disruption of the peri-
thyroidal echogenic line between the site of thyroid mass and the
thyroid capsule as seen on ultrasonography.

Fig. 2. Capsular contact (posterior region). There is no normal par-
enchyme between thyroid mass and thyroid capsule, but the peri-
thyroidal echogenic line (arrows) between the site of thyroid mass
and the thyroid capsule is clear and thyroid mass does not pro-
trude out of the thyroid.
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Fig. 4. The protrusion ratio [cross-sectional area of the protruding
part (hatched area)/cross-sectional area of the entire mass (circle
area)] of the mass that protruded the thyroid capsule was graded
as less than 25%, 25% to 50%, or greater than 50%.
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Table 1. Ultrasonographic findings
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Gross extrathyroidal extension

Preoperative ultrasonography findings = : p-value
Positive Negative Total

Relationship with capsule <0.001
Isolation 5(2.46) 198 (97.54) 203
Contact 34(9.77) 314 (90.23) 348
Profrusion 31(22.63) 106 (77.37) 137

Degree of profrusion 0.868
<25 21 (22.82) 71(77.18) 92
25-50 8 (20.51) 31 (79.49) 39
>50 2(33.33) 4 (66.66) 6

Contact site of capsule/anterior <0.001
Contact 10 (5.75) 164 (94.25) 174
Profrusion 21 (19.09) 89 (80.91) 110

Contact site of capsule/posterior 0.146
Contact 20 (8.77) 208 (91.23) 228
Protrusion 12 (13.79) 75 (86.21) 87

Data are expressed as the patients’ number (percentage). Contact site of capsule/anterior: When the mass contacts (or pro-
trudes into) the strap muscle. Contact site of capsule/posterior: When the mass contacts (or protrudes into) the trachea, esopha-

gus, carotid sheath, or posterior soft tissue
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Table 2. Clinical and pathological factors

Gross extrathyroidal extension

Clinical factors = : p-value
Positive Negative Total
Age 0.693
>55 41(9.81) 377 (90.19) 418
<55 29 (10.74) 241 (89.26) 270
Sex 0.211
Female 53 (8.85) 506 (91.15) 599
Male 17 (13.18) 112 (86.82) 129
Height, cm 161.9 160.0 0.229
Weight, kg 65.5 60.5 0.009
BMI, kg/m? 252 23.9 0.016
Family history 0.836
Yes 9(9.57) 85 (90.43) 94
No 61(10.27) 533 (89.73) 594
BRAF 0.339
Positive 11 (13.41) 71 (86.59) 82
Negative 2 (5.56) 34 (94.44) 36
Thyroiditis <0.001
Yes 4(2.34) 164 (97.66) 168
No 66 (1.27) 454 (98.73) 520
K-TIRADS 0.047
5 68 (10.91) 555 (89.09) 623
2-4 2 (3.08) 63 (96.92) 65
Surgery <0.001
Lobectomy/c CND 5(1.82) 270 (98.18) 275
Total thyroidectomy/c CND 44 (12.64) 304 (87.36) 348
Total thyroidectomy/c CND/c ND 21 (32.31) 44 (67.69) 65
Tumor size, cm <0.001
<1 27 (5.57) 458 (94.43) 485
1-2 31(20.12) 123 (79.88) 154
>2 12 (24.49) 37 (75.51) 49
N stage <0.001
0 29 (6.39) 425 (93.61) 454
la 24 (13.56) 153 (86.44) 177
b 17 (29.82) 40 (70.18) 57

Data are expressed as the patients’ number (percentage). Chi-square test or Fisher's exact test. BMI: body mass index, K-TIRADS:
Korean Thyroid Imaging Reporting and Data System, CND: central neck dissection, ND: neck dissection
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