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Preoperative Ultrasonographic Evaluation in Detecting
Extrathyroidal Extension and Risk Factors of Extrathyroidal
Extension in Papillary Thyroid Carcinoma

Purpose: Extrathyroidal extension (ETE) is one of the risk factors to be considered when
deciding on operation extent and radioiodine ablation in differentiated thyroid carcinoma.
Ultrasonography (USG) is the most widely used imaging modality in preoperative evalua-
tion of thyroid carcinoma; however, few studies regarding accuracy of USG in preoperative
evaluation of ETE have been reported. In this study, we investigated the accuracy of
preoperative USG in detection of ETE and evaluated other risk factors associated with
permanent ETE.

Methods: We reviewed the medical records of 349 consecutive patients who underwent
curative thyroidectomy for differentiated thyroid carcinoma. Preoperative USG findings
according to percent of contact and disruption of thyroid capsule were evaluated and
compared with the permanent pathology. Clinicopathologic characteristics were investi-
gated for assessment of the risk factors associated with ETE.

Results: ETE was identified in permanent pathology of 68 (19.5%) patients. When we
defined the ETE on preoperative USG as more than 25% contact with the adjacent capsule,
the positive predictive value (PPV) and negative predictive value (NPV) were 43.03% and
90.73%, respectively. Size of the nodule and preoperative USG findings with the percent of
contact with adjacent capsule and capsule disruption showed an association with ETE on
permanent pathology. However, in multivariate analysis, only size of the nodule and
capsule disruption on USG were identified as risk factors for prediction of ETE on
permanent pathology.

Conclusion: Capsule disruption on preoperative USG can provide useful predictive
information about permanent ETE. Another risk factor associated with ETE was size of
nodule in differentiated thyroid carcinoma.
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Fig. 1. Contact grade and capsule disruption on USG in papillary thyroid carcinoma. (A) A 32-year-old man without capsule contact and
disruption. There is intervening normal thyroid tissue between nodule and capsule. (B) A 48-year-old man with capsule contact
(<25%) and without capsule disruption. (C) A 32-year-old woman with capsule contact (25%< <50%) and without capsule
disruption. (D) A 54-year-old woman with capsule contact (25%< <50%) and capsule disruption. (E) A 36-year-old-woman with
capsule contact (>50%) and capsule disruption.
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Table 1. Clinicopathologic characteristics of patients with
thyroid carcinoma (n=349)

Characteristics pl;l;r:r:)tesr (S/i)
Age, median (range) 46 (9-84)
Gender M 54 (15.5)

F 295 (84.5)
Thyroidectomy Total thyroidectomy 266 (76.2)
Lobecotomy 83 (23.8)
LN dissection CND 320 (91.7)
MRND 10 (2.9)
Selective lateral ND 13 (3.7)
Extrathyroidal Yes 68 (19.5)
extension No 281 (80.5)
Size of nodule <0.5 cm 117 (33.5)
0.5 cm< <1 cm 137 (39.3)
1 cm< <2 ¢m 71 (20.3)
>2 tm 24 (6.9)
LN metastasis Present 143 (41.0)
Absent 200 (57.3)
N/A 6 (1.7)
Area of LN Central area 131 (91.6)
metastasis Lateral area 1 (7.7)
Histology Papillary carcinoma 343 (98.3)
Follicular carcinoma 6 (1.7)
Multiplicity 1 218 (62.5)
2 86 (24.6)
=3 38 (10.9)

CND = central lymph node dissection; MRND = modified
radical node dissectioin; LND = lymph node dissection.
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Table 2. Diagnostic accuracy of preoperative USG in evaluation of extrathyroidal extension

(A) Total patients with thyroid carcinoma (n=349)

Extrathyroidal extension on pathology

P-value PPV (%) NPV (%) Sensitivity (%) Specificity (%)

Yes (%) No (%)
% Contact with the >25% 49 (43.00 95 (65.9)
capsule on USG <25% 19 (9.3) 186 (90.7)
Total 68 281

.000 43.0 90.7 72.1 66.2

(B) Patients with microcarcinoma (n=254)

Extrathyroidal extension on pathology

P-value PPV (%) NPV (%) Sensitivity (%) Specificity (%)

Yes (%) No (%)
% Contact with the >25% 16 (21.9) 57 (78.1)
capsule on USG <25% 15 (83) 166 (91.7)
Total 31 223

.000 219 91.7 51.6 74.4

PPV = positive predictive value; NPV = negative predictive value.

(O) Total patients with thyroid carcinoma (n=349)

Capsule disruption on USG

P-value QOdds ratio (95% ClI)
Yes (%) No (%) Total
% Contact with the >25% 98 (68.06) 46 (31.94) 144 .000 16.067 (9.257~27.886)
capsule on USG <25% 24 (11.71) 181 (88.29) 205
Total 122 349
(D) Total patients with thyroid carcinoma (n=349)
Extrathyroidal extension on biopsy
P-value QOdds ratio (95% CI)
Yes (%) No (%) Total
Capsule disruption Yes 49 (40.16) 73 (59.84) 122 .000 7.348 (4.061~13.296)
on USG No 19 (8.37) 208 (91.63) 227
Total 68 349
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P-value
.000
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0.000

Total
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88
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o

Lobectomy (%)

8 (17.02)

44 (50.00)
52

Lobectomy

5 (15.63)

44 (55.00)
49

Yes
No
Total
Yes
No
Total
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*The patients with LN metastasis or multiplicity are excluded. "More than 25% contact area between the mass and the capsule.

Table 3. The relation between the extent of operation and the extrathyroidal extension on preoperative USG
(B) Total patients with thyroid microcarcinoma with single nodule and negative LN (n

(A) Total patients with thyroid carcinoma with single nodule and negative LN (n

Extrathyroidal extension on USG'
Extrathyroidal extension on USG"
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Table 4. Clinicopatholocical factors associated with permanent extrathyroidal extension

(A) Total patients with thyroid carcinoma (n=349)

Univariate analysis

Multivariate analysis

Variables
P-value HR (95% Cl) P-value HR (95% CI)

Age (years) 0~29 - 1 - 1

30~59 0.006  0.253 (0.095~0.674) 0.281 0.505 (0.146~1.747)

60~89 0.207  0.474 (0.149~1.513) 0.939 1.059 (0.246~4.564)
Gender (female) 0.348  1.468 (0.658~3.276)
Size <0.5 cm - 1 - 1

0.5 cm< <1 cm  0.003 4.129 (1.631~10.454) 0.010 3.999 (1.366~11.534)

1 cm< <2 cm 0.000  8.865 (3.394~23.155) 0.004 5.447 (1.714~17.313)

<2 cm 0.000 25.900 (8.162~82.184) 0.003 8.875 (2.149~36.652)
LN metastasis No - 1 - 1

Central LN 0.007 2.153 (1.232~3.764) 0.669 1.155 (0.597~2.233)

Lateral LN 0.002 7.371 (2.107~25.786) 0.473 1.689 (0.403~7.076)
Multiplicity 1 - 1 - 1

2 0.927  0.970 (0.503~1.868) 0.693 0.860 (0.405~1.822)

>3 0.047  2.073 (1.009~4.258) 0.288 1.604 (0.671~3.830)
Contact with capsule >25% on USG No - 1 - 1

Yes 0.000  5.049 (2.814~9.059) 0.342 1.469 (0.664~3.250)
Capsule disruption on USG No - 1 - 1

Yes 0.000  7.756 (4.247~14.167) 0.001 3.495 (1.626~7.510)
(B) Patients with microcarcinoma (n=254)

Univariate analysis Multivariate analysis
Variables
P-value HR (95% ClI) P-value HR (95% CI)

Age (years) 0.022  1.042 (1.006~1.079) 0.070  1.038 (0.997~1.081)
Gender (female) 0.898  0.935 (0.336~2.606)
Size <0.5 cm - 1 1

0.5 cm< <1 ¢m 0.003 4129 (1.631~10.454) 0.007 4.258 (1.473~12.311)
LN metastasis No - 1

Central LN 0.339  1.454 (0.675~3.133)

Lateral LN 1 0
Multiplicity 1 - 1 - 1

2 0.591 1.281 (0.520~3.157) 0.919  0.949 (0.350~2.577)

>3 0.023 3.194 (1.171~8.713) 0.180 2.252 (0.687~7.377)
Contact with capsule >25% on USG  No - 1 - 1

Yes 0.004 3.106 (1.444~6.682) 0.242  1.763 (0.682~4.557)
Capsule disruption on USG No - 1 - 1

Yes 0.000  5.474 (2.472~12.123) 0.025 2.975 (1.148~7.710)
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