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Abstract

Purpose: This study aimed to compare thyroid uptake values according to background measurement site (mid-thigh versus neck
using a B-type filter) in ®™Tc-pertechnetate thyroid uptake studies, evaluate the agreement between the two methods, and assess the
influence of sex-related differences. Materials and Methods: A retrospective analysis was performed in 98 patients who underwent
¥mTc-pertechnetate thyroid uptake studies. Background activity was measured at both the neck and mid-thigh under identical
geometric conditions. Thyroid uptake values were calculated using each background method. Paired t-tests, Pearson correlation
analysis, and Bland-Altman analysis were performed to compare the two methods. Sex-based differences in thyroid uptake values
(thigh - neck) were additionally evaluated using an independent samples t-test. Results: Neck background activity measured using a
B-type filter was significantly higher than mid-thigh background activity (21,472.244,268.8 cpm vs. 18,660.3£3,587.4 cpm, P < 0.001).
Thyroid uptake calculated using thigh background was also significantly higher than uptake calculated using neck background
(3.96£2.76% vs. 3.74%2.73%, P < 0.001). Thyroid uptake values obtained using the two background measurement methods were
correlated (r = 0.994, P < 0.001). Bland-Altman analysis demonstrated a mean bias of 0.223%, with 95% limits of agreement ranging
from —0.358% to 0.804%. Female patients showed a tendency toward a larger difference in thyroid uptake values than male patients,
although the difference was not statistically significant (P = 0.121). Conclusion: Although neck background measurement using a
B-type filter resulted in significantly higher background counts and slightly different thyroid uptake values compared with mid-thigh
measurement, the two methods demonstrated overall agreement. Nevertheless, mid-thigh background measurement may provide
a more stable assessment by reducing the influence of adjacent thyroid-related structures. These findings suggest that mid-thigh
background measurement may be useful for more consistent thyroid uptake evaluation in *™Tc-pertechnetate studies.
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Fig. 1. Experimental materials used in this study included (A) the Captus 4000e thyroid uptake system, (B) the Thyroid
Neck Phantom, and (C) the B-type filter.
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Fig. 2. Measurement positions for thyroid uptake calculation. All measurements were performed at a fixed distance of
27 cm with a counting time of 10 s. (A) Thyroid count measurement. (B) Neck background measurement using a B-type

filter. (C) Mid-thigh background measurement.
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Thyroid Counts—Background Counts
Uptake Rate ("o) = 2 x 100 Eq. 1

Pre Counts—Post Counts
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Table 1. Comparison of background counts and thyroid uptake according to background measurement location

Variable Thigh Neck P -value
Background (cpm) 18,660.3 +3,587.4 21,472.2+4268.8 <0.001
(11,982-32,472) (13,746-34,038)
Thyroid uptake (%) 3.96+2.76 3.74+2.73 <0.001
(1.30-19.96) (1.43-19.65)

Values are presented as mean + standard deviation. Statistical significance was assessed using paired t-test.

Correlation between Meck- and Thigh-Based Uptake Values
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Fig. 3. Correlation between neck-based and thigh-based thyroid uptake values. Linear regression analysis demonstrated
a positive correlation between the two measurement methods (R? = 0.989).

Table 2. Effect size analysis between measurement methods

Variable Cohen’s d 95% CI Interpretation
Background counts 0.721 0.497-0.942 Moderate-to-large
Thyroid uptake (%) 0.753 0.527-0.975 Moderate-to-large

3. H{SHALS =7 b 7t ZHM M358 k| = £M (Bland-Altman)
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Bland-Altman plot for thyroid uptake

Difference (%)

Mean uptake (%)

Fig. 4. Bland-Altman plot of the two methods. The central solid line represents the mean difference (bias = 0.223%),
while the upper and lower dashed lines indicate the 95% limits of agreement (~0.358% to 0.804%).
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Table 3. Comparison of thyroid uptake difference according to sex

Sex N Uptake difference (%) t P -value
Female 66 0.255+0.287
Male 32 0.156 +0.309 1.565 0.121
ink
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