Ultrasound-based measurements of testicular volume
Observer agreement and comparison with Prader orchidometry
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Results: Ultrasound measurements

Background

: : : Table 1 Results from US measurements of the testes in 57 healthy Norwegian boys aged 6.5 to 16.4 years (mean: 12 years) in Bergen 2017.
Testlcular SI-ZE IS Commonly Abbreviations: US = ultrasound; SD = standard deviation; LOA = limits of agreement; TEM = technical error of measurement. a) One outlier removed
assessed with Prader . _ : . VAT Saoth o |
orchidometry. As this omparison ength (cm) idth (cm) epth (cm) olume (ml)
technique Is subjective and .
tends to overestimate the 1st reading, mean (SD) 2.7 (1.0) 1.8 (0.7)® 1.5 (0.7) 7.6 (7.5)
testicular Volume’ ultrasound 2nd reading, mean (SD) 2.7 (1.0) 1.8 (0.7) 1.5 (0.7) 7.7 (7.5)
ha_s been proposed as more % difference, mean (SD) -1.6 (6.1) -0.6 (8.2) -0.5 (7.9) -2.2 (9.2)
reliable. 95% LOA (%) (-13.6, 10.4) (-16.7, 15.4) (-16.0, 15.0) (-20.3, 15.9)

: : TEM (%) 4.3 5.8 5.6 6.5
Objectives
| _ Inter-observer

To evaluate the Intra- and inter- 1st observer, mean (SD) 2.7 (1.0) 1.8 (0.7)® 1.5 (0.7) 7.6 (7.5)
Observer agreement Of 2nd observer, mean (SD 2.9 (1.1) 1.7 (0.6) 1.4 (0.6)? 6.6 (6.1)2
ultrasound measurements of % difference, mean (SD) 6.7 (9.7) 3.1 (9.9) 7.9 (16.2) 4.8 (20.7)
testicular volume and to 95% LOA (%) (-25.8: 12.3) (-16.2; 22.5) (-23.8; 39.6) (-35.7; 45.3)
compare ultrasound with the TEM (%) 6.9 7.0 11.5 14.6
orchidometry:. |

US vs orchidometer

Orchidometer, mean (SD) 7.7 (5.9)

Methods

% difference, mean (SD) -25.5 (37.7)
Dimensions of the right testicle 95% LOA (%) (-99.4; 48.3)
were measured using TEM (%) 26.7
ultrasound (fig.1) in 57 boys

aged 6.5to0 16.4 (mean 12.0)
years. The measurements
were performed twice by a
pediatric radiographer (obs.1)
and once by a pediatric
radiologist (obs.2). A pediatric
endocrinologist estimated
testicular volume using a
Prader orchidometer.
Agreement was investigated
with Bland-Altman plots, and Lo voume
summarized as the mean and
standard deviation of
differences, 95% limits of
agreement, and technical error
of measurement.

Results: Bland-Altman mean difference plots

(a) Intra-observer and (b) inter-
observer variation of ultrasound
measured testicular volume.
Differences between the
measurements are expressed as a
percentage of the mean (100 x (Vol.1
— Vol.2)/Mean Volume) because the
variance increases with the volume.
Horizontal lines indicate the mean
A difference and 95% limits of
agreement (LOA: mean £ 1.96s).
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Method variation of testicular volume
measured with (c) ultrasound (US)
(LxWxDx0.71) and the Prader
orchidometer (OM) shows a clear
upward trend and very wide limits of
agreement, but further analysis
show that agreement improves
considerably when OM volume is
predicted from US volume as

| Vol = 1.96xVol,s% "t (d).

of the testes Differences are expressed as a

in a 12-year Mean volume (mi) percentage of the mean

old boy, (100 x (US — OM)/Mean Volume).

using 15-6

e, %
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on sagittal | Small mean intra- and inter-observer difference indicates the potential of ultrasound for
\tf)'eW}d - measurement of testicular volume on a group level. The intra-observer error was limited
d()e;‘;'h :cmar;? which justifies its use in longitudinal follow up of testicular development in an individual
the child, but the larger inter-observer variability indicates the need for good standardization

transverse | 0f methods. Agreement between the two methods requires a power transformation.
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