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The Computerized Measurement for the

Radiological Severity of Hallux Valgus

Chang-Nam Kang, M.D., Kyung-in Choi, M.D.¥, Doo-Yeon Lee, M.D., Sang-Duk Kim, M.D.f, l-Hoon Sung, M.D.

Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Korea
Choi’s Orthopedics*
Department of Anesthesia, Hanyang University College of Medicine, Seoul, Korea'

=Abstract=

Purpose: To study the reliability of intra- and interobserver reliability in angular measurement of hallux valgus deformity by
assessing hallux valgus angle (HVA) and the 1st to 2nd intermetatarsal angle (1-2 IMA) through using computerized system.
Materials and Methods: 20 cases of moderate to severe hallux valgus patients were included in this study. With the standing
anteroposterior view of foot, the HVA and 1-2 IMA were calculated by computerized measurement system of Infinity
cooperation, called n-view, with its software tools. Using the statistical software program, SPSS (version 12th), we interpreted the

results which were measured by two independent observers.

Results: In the intraobserver measurement, the HVA of observer A showed reliability (32.5°+£6.9 and 33.1°+6.8)(p<0.05). 1-2 IMA
in observer A was not regarded as reliable (16.9°£2.8 and 17.1°+2.8)(p>0.05). In the results of observer B, HVAs were measured
as 35.7°t£7.6 and 36.2°+7.7, and were not reliable (p>0.05). 1-2 IMA in observer B was not reliable as well (17.0°+0.8 and
20.8°£1.5)(p>0.05). In the interobservers’ measurements, the first and the second results of HVA were 3.2°+3.6 and 3.1°43.1,
reliable within the 95% confidence interval (p<0.05). 1-2 IMAs were 0.1°+1.9 and 3.73°+1.3, which were not reliable (p>0.05).

Conclusion: In the angular measurement of the hallux valgus by computerized system, the HVA and 1-2 IMA showed less error
range in the interobserver’s results, compared with the previous studies about the manual measurement. However, our results
failed to show the statistical reliability of intra- and interobserver’s measuring. Therefore, even the computerized angular
measurements in the severity of hallux valgus require development of the measuring methods and software tools.
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Figure 1. Standing foot AP image on the computerized PACS
program, developed by Infinity Corporation, the m-viewer® (5.0.8.1
version).
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Figure 2. Computerized measurements of HVA & 1-2 IMA.
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Table 1. The Statistical Analysis of the Observer A’s Repeated Measurement

Difference of the matched angles

The differences between matched angles
(Observer A’s 1st measurement —

Confidential interval of the

Standard Standard error of ¢

Observer A’s 2nd easurement) Average the average differences (degree)
Lower limit  Upper limit
Matched pair 1  Difference of HVA* -0.63 0.32 -1.31 0.05 -1.94
Matched pair 2 Difference between 1st -0.14 0.28 -0.73 0.45 -0.5

and 2nd IMA'

*HVA, Hallux valgus angle; IMA, Intermetatarsal angle,



A QEEo S5k tigh M G AS
o] wugh AVo|A HhE 24 A} BASHE 0= 95% 7.58 W 36.2°£7. 7301910, A, 2 £ 72 47
O] AR (ol Hli= 0xlo] Mg & A-e] Aot 17.0°40,81 2 20,8°+1 3601°‘E¥ W2 B wHESA
H]3L EA5HeIT) U BAG A 51 Rkt A, 2 557 7 24
PEro] 0,249} 0,222 B3 95%9] ARG A 8-2J5t Al
4 Il AL 71di3 4= glgith(Table 3).

AL A9} Tk} BY 4 A E H|aL HA(Table 3,
= A o7t AR Ht vhol= 51,841 (9] 25~ 4)%r A3 A WA 429 vlawel & WA S42] 9] I
T3NS}, TR AY] WHE S A}, FA] 2Rzl gt A Hli’Oﬂ*i A1 FA] QHEZEE: paired #—testo]l ©]d]
77r 24 Zéﬂr(umig%%iw 32.5°+6.93, 33.1°+ HASAS o), EAHOR 959 ATIF OloA pare
6.780]3lct. o]2|3t MRS AWE B A 39 & 0.01£‘E}E AL g Hol 9hE Sl gt AlgAol
Ao & WA —’;ﬂé’éﬂ— paired—T test® A%t ATt ey AL 2 S5 7 Afol9] Bt A WA
A3 JEA A A Q] AT 95%2] A=A SA2)e F WA SPXE WEAZTA 95%2] A7t
ojghEo] fogt Aor 7“@ ATHp=0.03)(Table 1), o7 AASNE W, pgrol 22} 0,337 0,18, 25 0,055

T A AL AL, 2 FEET 4] &7 Fa 747 of & 71790 &sielong, Al AlEdo] figit,
A WHAjol = WA 240] 16.9°+2.75 H 17.1°+2 76 % 7 95%2] Al =E Kol W2k} 7k A bzt £47]
259131 95%2] Al 7o 2 AR o, ot AlgAy Spo] Hl= A WA SPAol|A 1.36°, T HA S|
o] UK p=0.31)(Table 2), A 1.95°90m AL 2 F5IE 2HS] @A H9)= 1.18°9}

A BY| 72| Qubzre) &4 Adbe 747 35.7° % 3.46°ATHTable 4),

Table 2. The Statistical Analysis of the Observer B's Repeated Measurement

Difference of the matched angles

The differences between matched angles

(Observer B’s 1st measurement — Standard Standard error of Conﬂdential interval of the ¢
Observer B’s 2nd easurement) Average error the average differences (degree)
Lower limit  Upper limit
Matched pair 1 Difference of HVA* -0.56 2.09 0.47 -1.54 0.41 -1,204
Matched pair 2 Difference between 1st -0.37 1.32 0.30 -0.99 0.25 -1.261
and 2nd IMAT

*HVA, Hallux valgus angle; TIMA, Intermetatarsal angle,

Table 3. The Statistical Analysis between Observer A and B - 1st Measurements

Difference of the matched angles

The differences between matched angles
Confidential interval of the

(Observer A’s 1st measurement — Standard Standard error of ) ¢
Observer B’s 1st easurement) Average error the average differences (degree)
Lower limit  Upper limit
Matched pair 1 Difference of HVA* -3.15 3.60 0.80 —4.83 —-1.46 -3.90
Matched pair 2 Difference between 1st -0.13 1.88 0.42 -1.01 0.75 -0.32
and 2nd IMA'

*HVA, Hallux valgus angle; IMA, Intermetatarsal angle,

Table 4. The Statistical Analysis between Observer A and B — 2nd Measurements

Difference of the matched angles

The differences between matched angles

(Observer A’s lstmeasurement — Standard Standard error of Conﬁden‘mal interval of the ¢
Observer B’s 1st easurement) Average error the average differences (degree)
Lower limit  Upper limit
Matched pair 1  Difference of HVA* -3.08 3.05 0.68 —4.50 -1.65 —4.52
Matched pair 2 Difference between 1st -3.73 1,31 0.29 -0.99 2.40 -1.27
and 2nd IMA'

*HVA, Hallux valgus angle; TIMA, Intermetatarsal angle,
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