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Purpose: To investigate and compare inter-observer variability and diagnostic per-
formance of thyroid ultrasound (US) between a faculty member and observing resi-

Materials and Methods: From October 2007 to June 2009, 18 residents under-
went training in thyroid US section. Group 1 included 8 residents that were trained for
the first time and group 2 included 10 residents that were trained for the second time.
US features of nodules were recoded according to the composition, echogenicity,
margin, calcifications, shape, and final assessment by a faculty member and resi-
dents, respectively. Following a discussion, a faculty member performed fine needle
aspiration. Then, the inter-observer variability and diagnostic performance between a
faculty member and residents were investigated and compared for US.

Results: In group 1, agreement for composition in resident 1, calcification for resi-
dents 5 and 6, and shape for resident 4 were slight, moderate, moderate, and moder-
ate, respectively. In group 2, agreement for composition in residents 1 and 10 were
moderate. Substantial or greater agreement was observed more frequently in group 2
than 1. The diagnostic performances for both the faculty and residents were high and
not statistically different.

Conclusion: Agreement for US features between a faculty and residents as well as
diagnostic performance were high. Moreover, diagnostic performance of residents
that underwent training a second time of training was higher than residents that under-
went training only once.

Key words : Thyroid; Ultrasound (US); Thyroid, biopsy; Inter-observer variability
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Table 1. Classifications of Ultrasound Features of Thyroid Nodules

Composition
Solid
Cystic portion < 50%
Cystic portion > 50%
Echogenicity
Hyperechogenicity
Isoechogenicity
Hypoechogenicity
Marked hypoechogenicity
Margin
Well defiend (n = 1036)
Microlobulated (n = 395)
Irregular (n = 62)
Calcifications
Microcalcification
Macrocalcification
Mixed calcifications
Egg shell calcification
No calcification
Shape
Wider than tall
Taller than wide
US Final Assessment
Probably benign
Suspicious

Y/ -
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Table 2. Interobserver Variability and Diagnostic Performances between Residents in Group 1 and a Faculty Radiologist

Bkt

N Com Echo Margin Calcification Shape Vascularity Final Az of Resident (95% Cl) Az of Faculty (95% Cl) P value
R1T 25 0.121 0.667 0.514 0.768 0.839 0.747 0.762 0.812(0.607 — 0.938) 0.906 (0.721 — 0.983) 0.375
R2 36 0.772 0.728 0.648 0.832 0.609 0.957 0.809 0.736(0.563 — 0.869) 0.754 (0.582 — 0.881) 0.800
R3 40 0.953 0913 0.778 0.649 0939 0.811 0.780 0.811(0.655 — 0.917) 0.868 (0.723 — 0.953) 0.449
R4 28 0.872 0.881 0.741 0.883 0.417 1.000 0.784 0.862(0.678 —0.961) 0.828(0.639 — 0.943) 0.601
R5 8 0.619 1.000 1.000 0.556 0.600 1.000 1.000 1.000 (0.629 — 1.000) 1.000 (0.629 — 1.000) 1.000
R6 34 0.858 0.815 0.708 0.458 0.751 0.955 0.765 0.802(0.630 —0.918) 0.913(0.765 — 0.981) 0.231
R7 27 1.000 0.768 0.660 0.817 0.924 0.887 0.702 0.792(0.593 — 0.922) 0.933(0.767 — 0.991) 0.136
R8 23 0.736 0.675 0.693 0.703 0.587 0.862 0.649 0.608(0.385 — 0.802) 0.771(0.550 — 0.917) 0.129

N; number of thyroid nodules

R; resident

Az; under the receiver operating characteristic curve
Cl; confidence interval

Final; final assessment on US

Table 3. Interobserver Variability and Diagnostic Performances between Residents in Group 2 and a Faculty Radiologist

N Com Echo Margin Calcification Shape Vascularity Final Az of Resident (95% Cl) Az of Faculty (95% Cl) P value
R1 38 0.515 0718 0.623 0.711 0.653 0.808 0.838 0.912(0.773 —0.978) 0.846(0.692 10 0.942) 0.219
R2 42 0.836 0953 0.753 0.762 0.877 1.000 0.668 0.838(0.692 — 0.933) 0.794 (0.641 — 0.903) 0.710
R3 11 1.000 0.825 0.828 0.825 0.621 1.000 1.000 0.732(0.395 — 0.939) 0.732(0.395 — 0.939) 1.000
R4 48 0.655 0.862 0.618 0.953 0.684 0964 0958 0.859(0.729 — 0.942) 0.875(0.747 — 0.952) 0.483
R5 52 1.000 1.000 0.797 0.964 0.902 0915 0923 0.808(0.675 — 0.904) 0.833(0.704 — 0.9220) 0.761
R6 47 0.745 0921 0.809 0.928 0682 0936 0912 0.830(0.692 —0.923) 0.802 (0.660 — 0.904) 0.623
R7 18 0.811 0.789 0.647 0.811 0.824  0.903 0.620 0.893(0.657 — 0.984) 0.839(0.593 — 0.965) 0.730
R8 26 0.764 0.726 0.653 0.786 0923 0938 0.830 0.798(0.595 — 0.928) 0.875(0.686 — 0.970) 0.397
R9 37 0921 0.926 0.780 0.838 0.916 0.951 0.780 0.705(0.532 — 0.843) 0.813(0.651 — 0.921) 0.094
R10 19 0.441 0.882 0.658 0.744 0.894 0.823 1.000 0.792 (0.547 — 0.939) 0.792 (0.547 — 0.939) 1.000

N; number of thyroid nodules

R; resident

Az; under the receiver operating characteristic curve
Cl; confidence interval, Final; final assessment on US
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Fig. 1. A 55-year-old woman presented palpable neck mass. About 2.7 cm size mass (arrowheads) in left thyroid gland showed
isoechogenicity, well defined margin, wider than tall shape, and no calcificaitions on US (A; transverse image and B; longitudinal
image). The mass was classified as mass with cystic portion < 50 % by a resident because of the hypoechoic portion (arrows) but as
solid by a faculty. Adenomatous hyperplasia was diagnosed by fine needle aspiration.

Dot e e e e el Tl B i S e it

:_ ———— -

A B
Fig. 2. A 65-year-old woman underwent routine checkup. The 1.2 cm size mass in let thyroid gland showed solid, hypoechogenicity,
microlobualted margin, and taller than wide shape on US (A; transverse image and B; longitudinal image). Calcifications within the
mass were classified as macrocalcificaitons by a resident but as mixed calcifications by a faculty (both of macro- and
microcalcifications (arrow)). Papillary thyroid carcinoma was diagnosed by fine needle aspiration and surgery.
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