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Computerized Measurement on Angular Parameters for Hallux Valgus:
Comparison of 100% and 150% Magnified Digital Radiography

[Il-Hoon Sung, M.D., Doo-Yeon Lee, M.D., Chang-Ho Sung, M.D., Woo-Young Seo, M.D.

Department of Orthopaedic Surgery, Hanyang University College of Medicine, Seoul, Korea
=Abstract=

Purpose: To study computerized measurements of angular parameters on 100% and 150% resized digital radiography of hallux
valgus deformity

Materials and Methods: 30 digital radiography of standing foot anteroposterior view of hallux valgus patients were included. Two
observers(A, B) independently measured hallux valgus angle (HVA), 1-2 intermetatarsal angle (IMA), and distal metatarsal articular
angle (DMAA) in two times on both 100%-size and 150% magnified images respectively, using computerized measurement software
tools. The results were interpreted with the statistical software program, Statistical Analysis System, version 9.2.

Results: In repeated measurements of each observer, measurements on 150% magnified image showed no differences of all three
parameters and with 100%-size image, there were differences of HVA (observer A) and 1-2 IMA (observer B) (p >0.05). When
testing interobserver reliability, both observers showed differences in measurement of HVA and DMAA (p <0.05), but no
differences in measurement of 1-2 IMA in both images. Within the 95% confidence interval, limits of error of measurements
between two observers on HVA, IMA and DMAA were 2.7° 1.4° and 5.0° respectively in 100%-size images, and 2.6°, 1.6° and
4.7° respectively in 150% magnified images.

Conclusion: In computerized measurements for angular parameters of hallux valgus with digital radiography, 150% magnified
images showed intraobserver reliability. Both 100% and 150% magnified images failed to show interobserver reliability.
Measurement of 1-2 IMA in both 100% and 150% images showed less interobserver error.
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Figure 1. Digitalized image of standing foot anteroposterior view
on the Picture Archiving and Communication System program, m-
viewer™ ' (5.0.9.81 version, Infinitt health corporation).
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Figure 2. Computerized measure-
ments of HVA, 1-2 IMA and DMAA
with 100% (A) and 150% (B) sized
images. HVA, hallux valgus angle;
IMA, intermetatarsal angle; DMAA,
distal metatarsal articular angle.
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Table 1. The Results of Statistical Analysis for the Repeated Measurement of Observer A

Z]

A 3
1™ measurement-2"

st nd .
Variable I (0=30) 2" (=30) measurement (n=30) anﬁdentlal p-value

interval

mean+SD
HVA (100% size image) 36.64+8.00 37.9649.66 -1.3244.43 33 0.044
IMA (100% size image) 17.66+2.47 17.50£2.77 0.16+1.67 1.2 0.604°
DMAA (100% size image) 16.43+6.84 15.93+6.95 0.50+2.95 22 0.365
HVA (150% size image) 37.00+8.00 36.98+8.84 0.0242.32 1.7 0.681"
IMA (150% size image) 17.3342.53 17.35+2.54 -0.02+1.14 0.9 0.912°
DMAA (150% size image) 15.14+5.89 15.13£5.92 0.02+2.42 1.8 0.970°
HVA, hallux valgus angle; IMA, intermetatarsal angle; DMAA, distal metartarsal articular angle.
"Paired r-test; "Wilcoxon signed-rank test.
Table 2. The Results of Statistical Analysis for the Repeated Measurement of Observer B
o ad 1" measurement-2"* .

Variable " (0=30) 2" (0=30) measurement (n=30) anﬁdentlal p-value

interval

mean+SD

HVA (100% size image) 34.80+8.60 35.38+8.84 -0.59+1.58 1.2 0.052°
IMA (100% size image) 17.21£2.19 17.7242.10 -0.51+£1.02 0.8 0.011°
DMAA (100% size image) 18.87+5.73 18.7445.51 0.13+1.66 1.2 0.975"
HVA (150% size image) 34.71+8.03 35.16+8.11 -0.45+1.48 1.1 0.108°
IMA (150% size image) 17.67+2.06 18.07+2.57 -0.39+1.44 1.1 0.146°
DMAA (150% size image) 18.174+6.26 17.9845.79 0.19+1.76 1.3 0.559°

HVA, hallux valgus angle; IMA, intermetatarsal angle; DMAA, distal metartarsal articular angle.

"Paired r-test; "Wilcoxon signed-rank test.
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Table 3. The Statistical Analysis for the Results of Measurement between A and B

s d
Average of 1" measurement and 2" measurement

Observer A Observer B Obsever A-Observer B's  Confidential

Variable (n=30) (n=30) measurement (n=30) interval p-value
mean+SD
HVA (100% size image) 37.30+£8.59 35.09+8.69 2.21+£3.66 2.7 0.003"
IMA (100% size image) 17.58+2.49 17.47£2.09 0.12+1.87 1.4 0.734"
DMAA (100% size image) 16.1846.73 18.8145.56 -2.63+6.73 5.0 0.041"
HVA (150% size image) 36.99+8.35 34.93+8.04 2.06+3.52 2.6 0.001"
IMA (150% size image) 17.34+2.47 17.8742.22 -0.53+2.10 1.6 0.175"
DMAA (150% size image) 15.14+5.78 18.07+5.96 -2.9446.28 4.7 0.016

HVA, hallux valgus angle; IMA, intermetatarsal angle; DMAA, distal metartarsal articular angle.

"Paired t-test; "Wilcoxon signed-rank test.
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