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Abstract

Objective: To quantitatively evaluate the practicality, simplicity, and accuracy of 3D imaging scanning
methods for measuring the circumference, length, and volume of the human upper limb, and to com-
pare and analyze these results with traditional measurement methods. Method: Prospectively, 31
subjects were included in the study for upper limb dimension analysis. A 3D scanning system was used
to scan the upper limb dimensions, select regions of interest, encapsulate the model, and generate
data through computer software. These data were then compared with traditional tape measure-
ments of circumference and length, as well as with the commonly used “water displacement method”
for volume measurement, to further validate the accuracy of the 3D scanning measurements. Results:
The measurement results showed no significant differences between the tape measurement group
and the 3D scanning group in terms of wrist circumference [(16.13 + 1.50) cm vs (16.25 +1.77) cm, P >
0.05] or elbow circumference [(25.10 % 2.63) cm vs (25.91 % 2.73) cm, P > 0.05]. The length measure-
ments between the two groups [(30.10 * 1.69) cm vs (30.15 * 1.92) cm, P > 0.05] were 99.8% con-
sistent, with higher precision. Additionally, there was no significant difference in volume measure-
ments between the two groups [(1206.01 + 306.94) cm3 vs (1224.54 + 300.09) cm3, P > 0.05]. Conclu-
sion: The 3D imaging scanning method is characterized by its simplicity of operation, non-contact
measurement, and the ability to select any measurement site. It is comparable to traditional measure-
ment methods in terms of limb circumference, length, and volume.
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Table 1. General information of subjects
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Table 2. Upper limb body measurements results
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Figure 1. 3D scanning of upper limb dimensions
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Table 3. Upper limb volume measurement results
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Figure 2. Upper limb volume measurement
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