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The 4™-5" Intermetatarsal Angle and the 5"
Metatarsophalangeal Angle of Young Men in Korea

Kyung-Tai Lee, M.D., Young-Koo Lee, M.D.*, Su-Jae Yim, M.D.*,
Ki-Won Young, M.D., Shin-Yi Park, M.D., Hyung-Tae Kim, M.D.*

Foot and Ankle Service, Department of Orthopedic Surgery, Eulji University college of medicine, Seoul, Korea
Department of Orthopedic Surgery, Soonchunhyang University, Bucheon Hospital, Gyeonggi, Korea*

=Abstract=

Purpose: The purpose of this study is to find out the normal angles of forefoot for diagnosis of bunionette deformity in Korea. This
would be helpful as it would provide a basic angular measurement of bunionette deformity that indicates the need for operation.

Materials and Methods: Within a period of four months from January 2007 to April 2007. We have established 300 males and 600
feet without trauma history of foot. The source to image distance is 40 inches and erect weight bearing radiographs are obtained
in anteroposterior and lateral projections. The significant angular measurements that define a bunionette deformity are the
fourth-fifth intermetatarsal angle, the fifth metatarsophalangeal angle

Results: The mean age was 21 years(19-22 years) old. The mean 4"_5"™ intermetatarsal angle was 9.4+4.7°, the mean 5t
metatarsophalangeal angle was 7.94£9.2°.

Conclusion: We can consider over the 14.1° on the 4™-5" intermetatarsal angle and over 17.1° on the 5" metatarsophalangeal angle
as an operational indication.

Key Words: 45" intermetatarsal angle, 5' metatarsophalangeal angle
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Figure 1. a) 4"-5" intermetatarsal angle b) 5" metatarsophalangeal
angle, The 4"-5" intermetatarsal angle is that subtended by the
intersecting axis of the fourth and fifth metatarsals. The 5th meta-
tarsophalangeal angle is that subtended by the axis of the proximal
phalanx and fifth metatarsal.
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Figure 2. This graph shows range of the 4th-5th intermetatarsal
(Normal range of the 4th-5th intermetatarsal angle is 4.7° to 14.1°)
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Figure 3. This graph shows range of the 5" proximal phalanx-
metatarsal angle (Normal range of the 5th proximal phalanx-
metatarsal angle is -1.3° to 17.1°).

100

dows Release 14,0, Chicago, Illinois, USA)& ©]-&3}%
onf Y a1 9] 4G ATt AHFEEE dEs AS-
Batgkoll EEHALY] 1,965 TlokAL W 7H95% 4=k
A, Am7F A7 9= 21 HERE g 083 95%
715141 2|54 (geometric confidence limit)Q] AFeF Zre:
Agta o sk

at

Aok Al AR AR ARRIOA A 4-5
7o 9 4+2 4590 A 5 297

7.9+4 622 SHEQIKFig. 2, 3).

S_ZZI
= '6"—‘“32_}



2AuRE A b $E5EY EFY 88 =01 A5 %
o] it wigat FubEo] A7l QLOIE}”. Ueidl A
= A S|

w1
w30 o 7] ol 2102 52
N FRFEE e ARIER AL A 5 $5E F AL
o7 upgo] Bl §Eg 57/1711 %u}”. TS L
Bl F2 an
o] e A ey o) 5, 0 W 9i% BEe & 4
olek. olefdt mhao] LA Hw ojxbAom T
(hyperkeratosis)7t elojLil S| Aefe] utel Hopdo]
WA S gleh 15 Sl o o] B FA91A
A o] WA Hoj Fogo] WAt %E}”.
e % —é@ Bhe e ol W QA

el 485 Wie ARyl 1

2
b
e,
Nty
%0,
o
=
K

lﬂ

E

o4 EH"ﬂ/\i Aoy %03%
4-5 F237 2 0 A 5 FEE-29427)
sick, ol A 2% A4 ol T
¢lo ™, Fallat¥} Buckholz2 A 4-5 =
Wt 6.47TER 35"1]/‘1 =9 WA AL 151
Schoenhaus 52 B4 sEab1 k)’ Coughlin2 10%=
oAk AzutRoA F4kS Uehitta skt E3 A
5 EHT-IHAEL A2 Al 5 SFZol digk Al 5 FA

_>:
o2
9&
2

lo
g -
=

i

~
K
A
ox

ol
ol

tr o
=
~

e
o N o
7

ﬂllﬂ
o
ox

o

I3

o ¥o

HU!

= AT AP FRE o= sglon el 27|
olAe AE HlaL gl o

QoAM= L 71 4F A
A A3 At Al 4-5 FEIE 2442 B
4. 7oA 14,1702 A8t =3t A

Al=7t 7o) Btk 7.9% =
EAsH3icH(Table 1,2).

9]o] Ao A HIzo] AokRle] Aol 2 Aif= tha
Zfol7t ik, A Al 4-5 557 242 HE Wt 6~8%=
2 319931 Coughlin” 9] B0 A HEo] 10% n|yhe HA}
Zo HZSIA B AT RS 9 UERT, EH
14 127k ZA)3F Z02 Hol Aofele] 7hHri o Zho)
L Y 5 Seh. ol AAL o2 TIAR AR 4 9
S 5 5 Ut A%ellAl= HollAe] A
E]—é} ]u} Eo}:o] (e} xloﬂ/\ﬂb =g
ool Al 5 FEIat Ao wf
ko] Elo] o Jke 5Fo] SlT
17F S7] el S/ UEA|
= 7 AUk E]E AoRlof Blgl ol
= %= A7t SRlolA

K1
N
z g
ﬂllO EI
>
S

S HU

e
z flo

Bl

ROy
it

2R
o=
i)
flo
ofi
ol

2
kJ
H
<L

o
RS
b
30
rlr
>,

N o

it

2§ oy > e
H
N °l’PN
N,
Ko
N
N

=2 > o

mé‘i flo l ke

TEHES
i
ox .
N OlN
N,
e ;f
>
o
AU
o ﬁ
N
=
10
Hu
o
r
i
2
>
rir

o 0
T
I B dlo
fih
=
o
(0]
o
o
Y
o
i)
kl

N
o
o

oA Y= A=Y 2 4 vk Ae 1
= ek, olol vlsf Al 5 FEFE-IHAE
23 WA vlsestn) ERF W9} Hr=Tt
Steel 572 1~ 21E7}z] 2 748 AAF Zholabal 31|t
olo] WHfl Coughlin”& F4H8 UEhE 2 —5Emo] AR
Bl 30=7MARHAL Btof S 7P SRt S 7HAIA)
oFE Bk mEO A H& Hlojof 2 Apo|7} gl WY
S o 4= 9lut E3EE A7e] Aol A= Steel” 9] Jﬂﬂ

o] WS A A5 Ush=d, Steel 5 EF 1204 B|Seeh Al 1.3k 0flA] 171270 |2 WS A4
21E7MA] ZASI 90%0l4 14 wltolata s} A7F HRA &, o] AMES A SRl BF o
Coughlin” & F40] Gl 270%% BABAN H2 165 % B4 ¥9IE 7T 9low] S4E ek wslet
o —5ImoflA 30m=7A] EARRAL ShQiT, SRAITE o] A5 FEE-IHAZTE 49 A Hele 2 dduATt
Table 1. This Paragraph of the 4"-5" Intermetatarsal Angle

Fallat and Buckholz Schoenhaus Coughlin Our result
4™ 5™ intermetatarsal angle 6.47° (3~11°) g° aoe 9.44° (4.74~14.14°)
Table 2. The Paragraph of the 5" Metatarsophalangeal Angle

Steel Coughlin Our result

5" metatarsophalangeal angle 1~21° 16° (—5~30°) (on symptomatic patient) 7.9° (—1,28~17.08°)
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