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A New Method of Calculation of Thyroid Weight,
Using Computed Tomography
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Department of Radiology, Kobe University School of Medicine
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The weight of the thyroid gland is an important factor for determination of dose of the radioactive
iodine that is used for the management of hyperthyroidism. Various methods employing scintigraphic
image have been employed for estimation of the thyroid weight, but the error by these methods has been
greater than 40 per cent.

In this study, a new technique has been developed for more accurate estimation of the weight of the
thyroid glands employing the distinctive system of three dimensional reconstruction with the
simultaneous calculation of the volume of the thyroid using CT images. By this technique, the volume of
thyroid phantom could be calculated with lesser than 9.4 per cent error. The proper interval of CT scan
was 10 mm for satisfactory measurement. In 18 patients who have undergone thyroidectomy, the thyroid
weight that had been estimated by our technique was compared with the actual weight of the excised
specimen. There was a satisfactory correlation with 11.3 = 7.5 per cent error. It has been concluded that
our technique provides more accurate estimation of the weight of the thyroid glands than any other
methods which have been previously employed.
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Fig. 1a CT image of phantom of normal thyroid
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Fig. 1b Reconstructed image from CT image
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Table 1 Calculated volume and actual weight; Phantom of normal and enlarged thyroid

Calculated volume (alculated volume
Volume (cm?) using 5-mm intervals using 10-mm intervals
(cm?) (cm?)
Phantom of 210 23.2 22.2
Normal Thyroid ’ (9.4%) (4.7%)
Phantom of 131.0 132.4 130.1
Enlarged Thyroid i (1.1%) (0.7%)
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Table 2 Operative findings of 18 cases with thyroid disease

Case Age Sex Diagnosis Method of Operation

1 E.T. 46 F Papillary carcinoma Taotal thyroidectomy

2 K.H. 47 M Thyroid cyst Right lobectomy

3 K.M. 45 F Follicular adenoma Partial thyroidectomy

4 F.A. 64 F Follicular carcinoma Subtotal thyroidectomy

5 K.H. 37 F Adenomatous goiter Right lobectomy

6 N.O. 48 F Adenomatous goiter Lefit thyroidectomy

7 S.5. 28 M Basedow’s disease Subtotal thyreidectomy

8 T.Y. 17 M Basedow's disease Subtotal thyroidectomy

9 M.S. 58 F Adenomatous goiter Subtotal thyroidectomy
10 ST 52 F Hashimoto thyroiditis Subtotal thyroidectomy
11 T.T. 53 M Follicular carcinoma Right lobectomy
12 SK. 30 M Basedow’s disease Subtotal thyroidectomy
13 M.H. 60 F Adenomatous goiter Right lobectomy
14 K.M. 29 F Basedow's disease Subtotal thyroidectomy
15 H.T. 23 F Basedow's disease Subtotal thyroidectomy
16 H.K. 43 F Follicular adenoma Right lobectomy
17 T.M. 40 M Papillary carcinoma Subtotal thyroidectomy
18 S.D. 51 F Papillary carcinoma Subtotal thyroidectomy
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Fig. 2a H.K. follicular adenoma of the right lobe, CT image
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Fig. 2c Operative specimen
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Fig. 2d Sagittal-coronal reconstructed image
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Table 3 Calculated weight, actual weight and error; Operative material

Case Calculated weight (gr.) Actual weight (gr.) Error (%) Cyst
1 E.T. 311 29.3 6.1 -
2 K.H. 83.1 71.8 15.7 +
3 K.M. 20.3 18.5 9.7 +
4 F.A. 159 21.3 254 -
] H.K. 76.3 68.0 12.8 +
6 N.O. 45.8 40.8 12.3 +
7 S.S. 117.9 95.3 23.7 +
8 ToY= 174.0 181.0 39 -
9 M.S. 115.8 145.6 20.5 +
10 S.T. 112.9 113.3 0.4 =
11 T.T. 51.0 52.4 2.7 —
12 S.K. 124.5 131.0 5.0 =
13 M.H. 52.8 46.3 14.0 +
14 K.M. 123.5 153.8 19.7 =
15 H.T. 110.8 125.0 11.4 =
16 H.K. 835 86.0 2.9 +
17 T.M. 62.3 67.8 8.1 -
18 S.D. 248.5 271.3 8.4 =

Table 4 Calculated weight, actual weight and error; Cystic and solid mass

Cystic mass Solid mass
Calculated Actual Calculated Actual "
welghtigr)  welghtlgr) 0¥ Coehtier)  welglr) TR0
83.1 71.8 15.7 311 29.3 6.1
20.3 18.5 9.7 15.9 21.3 25.4
76.3 68.0 12.8 174.0 181.0 39
45.8 40.8 12.3 112.9 113.3 0.4
117.9 95.3 23.7 51.0 52.4 2.7
115.8 145.6 20.5 124.5 131.0 5.0
52.8 46.3 14.0 123.5 153.8 19.7
83.5 86.0 2.9 110.8 125.0 11.4
62.3 67.8 81
248.5 271.3 8.4
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Fig. 3a M.S. Adenomatous goiter, CT image

Fig. 3b Reconstructed image
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Fig. 3¢ Operative specimen
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Fig. 4 Correlation between calculated weight and
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