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Radiographic Evaluation on the Forefoot:
Based on the Two Different Data (1982 and 2004)

Sung Man Rowe, MD., Keun Bae Lee, MD., Yu Bok Park, MD.,
Byung Soo Kim, MD., Yung Jin Kim, MD.

Department of Orthopedic Surgery, Chonnam National University Medical School, Gwangju, Korea

=Abstract=

Purpose: We compared the bony arrangements of the forefoot in 2 different years, 1982 and 2004, to determine any
changes with time period of 22 years.

Materials and Methods: The radiographs of 200 normal Korean adults, 100 male and 100 female volunteers, were
evaluated both in 1982 and 2004. The radiographic results were evaluated with as follows; hallux valgus angle
(HVA), intermetatarsal angle (IMA), morphology of metatarsal head and relative anterior protrusion of the
metatarsals and the phalanges. The mean ages were 38 years (23-52years) in 1982, and 37 years (24-50years) in
2004.

Results: The mean of HVA decreased from 15.6 degrees in 1982 to 14.3 degrees in 2004 (p=0.047), and the mean
of IMA increased from 8.0 degrees in 1982 to 9.4 degrees in 2004 (p=0.031). The morphology of metatarsal head
and relative anterior protrusion of the metatarsals and the phalanges were not different between the two study
years.

Conclusion: Comparing with those of 1982 measurements, we found an increase of IMA and a decrease of HVA. A
prospective study may be needed to illuminate course of the changes.
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Figure 1. Morphology of the metatarsal head (A). Round type. (B)

Square type. (C) Square type with center ridge (from Bluth et a).
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Figure 2. Example of relative length projection of the metatarsals
and the phalanges (from Calliet).



o Y 5% £9

HE30] WpAATEhe TH: 19827 200449] Kol % FHOR

HAo] 7|27 FAAE o 22 Fo] B 2912 W3t
A¥ (Fig, 2).

57 A 9%, W,
E23hs Aol o7} otk 0% ZA5] $J5to]

4, EAEY AT 22 <4

so] F2419l A2

Figure 4. Digital formula. (A) Egyptian foot, (B) Greek foot, (C) Squared foot. (from Viladot'™).
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Table 1. Intermetatarsal angle (IMA) and hallux valgus angle (HVA)
1982 2004
IMAC )* HVAC )’ IMAC ) HVAC )
Mean Mean No. of feet Mean Mean No. of feet
(range) (range) (range) (range)
Male 7.1 (0~13) 14.3 (4~27) 100 9.3 (4~17) 13.5 (2~20) 100
Female 8.9 (3~16) 16.9 (4~29) 100 9.5 (5~16) 15.1 (3~24) 100
Total* 8.0 (0~16) 15.6 (4~29) 200 9.4 (4~17) 14.3 (3~24) 200
*[MA; intermetatarsal angle, ' HVA; hallux valgus angle, ¥ p<0.05,
Table 2. Distribution of hallux valgus angle (HVA) and intermetatarsal angle (IMA)
1982 2004
Degree
Male Female Total(%) Male Female Total(%)
0~5 9’ 2 4 (02.0) 3 3 6 (03.0)
6~10 24 9 33 (16.5) 11 10 21 (10.5)
HVA* 11~15 36 30 66 (33.0) 49 34 83 (41.5)
16~20 30 40 70 (35.0) 37 46 83 (41.5)
21~25 6 14 20 (10.0) 0 7 7 (03.5)
26~30 2 5 7 (03.5) 0 0 0 (00.0)
Total 100 100 200 100 100 200
0~3 5 2 7 (03.5) 0 0 0 (0.0
4~6 39 12 51 (25.5) 9 4 13 (06.5)
IMA* 7~9 41 50 91 (45.5) 38 34 72 (36.0)
10~12 13 34 47 (23.5) 40 54 94 (47.0)
13~15 2 2 4 (02.0) 13 8 21 (10.5)
Total 100 100 200 100 100 200

*HVA; hallux valgus angle, 1\; number of feet,

*IMA; intermetatarsal angle
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Table 3. Comparison of angle between hallux valgus angle (HVA) and intermetatarsal angle (IMA)

1982 2004
Male Female Total(%) Male Female Total(%)
HVA*)IMA" 95" 95 190 (95) 89 94 183 (91.5)
HVA<IMA 5 5 10 (05) 11 6 7 (08.5)
Total 100 100 200 100 100 200
*HVA; hallux valgus angle, ' IMA; intermetatarsal angle, *2 number of feet
Table 4. Morphology of each metatarsal heads
1982 2004
Metatarsal
I I I VI \Y% Total(%) I I 111 VI \Y% Total(%)
R* 92" 19 85 91 99 386 (77) 100 37 81 99 100 417 (83)
Male sf 8 81 15 9 1 114 (23) 0 63 19 1 0 83 (17)
SR' 0 0 0 0 0 0 (0) 0 0 0 0 0 0 (0)
R 100 33 93 99 100 425 (85) 100 46 92 99 100 437 (87)
Female S 0 67 7 1 0 75 (15) 0 54 8 1 0 63 (13)
SR 0 0 0 0 0 0 (0) 0 0 0 0 0 (0)
*R; round, +; number of feet, 4:S; square, §SR; square with ridge
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Table 5. Relative anterior protrusion of metatarsals and phalanges

1982 2004
Metatarsals Phalanges Metatarsals Phalanges
M* F Total(%) M F Total(%) M F Total(%) M F Total(%)
213)4)5 38%* 47 85 (42.5) 21 12 33 (16, 57 46 103 (51.5) 31 31 62 (31,0)
D23)4)5 33 38 71 (35.5) 77 88 165 (82, 30 37 7 (33.5) 69 65 134 (67.0)
23)1y4y5 27 12 39 (19.5) 2 0 2 (1.0 12 17 9 (14.5) 0 4 4 (2.0)
W A1Y5 1 0 1 (0.5) 0 0 0 (0.0 0 0 O 0.0) 0 0 0 (0.0)
3415 1 0 1 (0.5) 0 0 0 (0.0 0 0 0 (0.0 0 0 0 (0.0)
D3)24)5 0 1 1 (0.5) 0 0 0 (0.0 1 0 1 (0.5) 0 0 0 (0.0
D215 0 1 1 (0.5) 0 0 0 (0.0 0 0 0 (0.0) 0 0 0 (0.0
D145 0 1 1 (0.5) 0 0 0 (0.0 0 0 0 (0.0) 0 0 0 (0.0
Total 100 100 200 100 100 200 100 100 200 100 100 200
*M; male, TF; female, *; number of feet
Table 6. Digital and metatarsal formulas of 200 normal Korean volunteers investigated in 2004
Squared foot Greek foot Egyptian foot
M F Total(%) M F Total(%) M F Total(%)
Index plus minus 11 10 21 (10.5) 3 10 13 (06.5) 20 16 36 (18.0)
Index minus 9 11 20 (10,0) 23 23 46 (23.0) 20 16 36 (18.0)
Index plus 3 3 6 (3.0) 1 1 2 (1.0) 10 10 20 (10.0)
Total 23 24 47 (23.5) 27 34 61 (30.5) 50 42 92 (46.0)
*; number of feet, M; male, F; female
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