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2AF Azt Fopem A)7)L71et (two-phalanged fifth toe)] 23 W= AA oA 74.20%81 3, date} oJatel A
747k 74.229%} 73.36%¢) WEE Bl foI3 O] Apel QUL F el A AR Hole YFA A

A3k 98.46%615k 2AF B AL Q)L R, A, Aol SRR, A,
<o) mel g gtske AL slsleh AlE e Aelshw AR} 9
Astelm A7 lete s StelE Aol MEEAtE B 2L MEE B

F3 Folglon, A3} A7)
st
A5t

g

3} 372 §8-Faken A

st 4
77} eke]d A o) %A g [heterozygous (Blx Bb)] o] R-= 2 RE] Alule]w] Aj7]d7}etel 53543 [homozygous
(bb)] A7} vk 75, Almbem 77kl 55 §HA| [homozygous (bbl F-= 2 3E] Almpew A 7)2d7}e}
q TEAHFAT A 2R A eld A%, Fulelw] Aj7pdrleel o] %4 g [heterozygous (BbiF 554 &
A [homozygous (bb}l Hx 2 RE] Aulem )7 d71eke]l F3AHEA A7 U2 49 o2 F5T S ok

o]2f3 A= Aupew Aj7E7iete] Al A

oLorfe

A},

AL 7 S 27 el view §3 ¥4
A, ve], A4, A 2] Aol 5] A adle 23 /fAY Heliote {44 Qo] & Ao ¥

stoh7] et 1 A7PUvbe, kel 4, Fotew, Amtew, 44 2]

M E

Aol o g3 Abgel st @ ALAF @A)
oA kel mivjwel] w3t 7]&> 27He] wiv|wiz
TAE AL Alg A, A, A B A
ket 2% 34 ez YR Aow o
#] ¢lv} (Bass 1987, Williamsz 1989, Baik 2003).

RS dFE 20054= FEOEm st AU
A7) A el 2fsted AL

A A ERE (FEAN . o3 e & -stad)
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T} el Alls) okl ARG A7

o Fxepwe} ZEldwol f3se] 209 mie

We YR 497t %eg old AFAE] Bw

3t u} gt} (Pitzner 1896, Adacki Adachi 1905,
Ellis 5 1968, Minor 1995, Nakashimg 1995, Park
7} Sohn 1998) (Table 1).

vl -3 (symphalangismy| =t 7 7H2] 1A =i
w o] &3} Zo] §3 (endto-end synarthrodesis)e]
AL YA g Aol I F3A4 AA
g Fol| E7hetell A ] vl R-3k3t Erhere] mie
gro] FukEE 713l sk v} glow, &7}

o
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Table 1.Reported frequency of twphalanged fifth toe

(1976y= 5= v}kl (genetic heterogeneitg) X

Authors Origin Twephalanged fifth toe (%) Qlelxr kg om, Poznanski (1971 Aj7]wtrlete]
Pfitzner 1896 (European) 37.0 vlr] §-3to] wld oA AsFS Wty 3}t
Adachi & Adachi (Japanese) 80.4 g9l thalo = 3k 9= Parkdl Sohn (1998)
1905

o] A7t FHxddH 2 Wl=s dyze] Abely
Nakanish 1946 (Japanese) 72.2 ] 3 7t A ]og 0 i‘jq el E} 17+
Ellis et al. 1968 (American) 48.20 dgler, 2AF dA4e] 73.08% EH HIEE Mo
Minor 1995 (European) 43.53 QBol7} H|LE WIS BYu)h oFF vle] e 4
Nakashima 1995 (Japanese) 72.25 o L oF=A (hi ° X Ao
Park & sohn 1998 (Korean) 73.08 Ag Helw 54 (bilaterallity)> - =AF =42

9%l M el o, 7 2AE

o] Amjelmz olFeizl A¢

B3tel A7

A 4]

o A= Zzubyletm ale] 4 (proximal interpha- 84 eFAFS Mlthy Bw sl
langeal jointp] 3= Wrtetel A= ﬂd%u}tlmﬂ J} BelelA] A 253 A)7absle
Aol 34 (distal interphalangeal joind) &=+ 7 9 Folo)w Zulzele] AAAA o) 3t A7

$7} 7P Esidls ®asl 9o (Adchig) Adachi o}
1905, Poznanski, 1971). g] uj] 43} -q:]_/\g-g 23 ulxel AR galzle)

gl whel] whw Wvlbete) il gake) 2@ e oroluy)
Sr AN BRI e 94% A4 gl 94 Aok 2a5 Avide A}
3] ZFo]E&a1 (Pfitzner 1896, Nakanishi 1942, Vennig 2+& 712 A}l ol ti8t 7HAI2ALE E3] A7)
1956, Nakashima 1995§1/2] 7 A717ketel ol njegate) 2ele el wah skt
grez ehte, AT B aes
fold Aol Qe o) Wyn suHe A4S
7} wtt3 g} (Parks}t Sohn 1998)3H+ 222 €
Qomy A&How wohe viimilele] ¢
uh akel oJgk WA fgke] 7| (Pfitzner 1896, 1. ZA} chdt

I i =) 30 =2 o
Adachih Adachi 19057} RS R HE #8 g S1gel qit 24 et wgE A8 A
] A4 (genetic adaptation} =13 =tez3} N
98t AAAQl g 7hal 17539 dhAklel el

(microevolution®] Zztz dolt AAFA el W3slet )
= A8 7} sk ok (Poznanski 1971, Nakashima FAstelet Al dAks 97 olgla Ak 78
- i @3 Bz 15404 6745} (Table 2).
= 1995).

WA A7k obd HARelA rete) w4
& xLoz B3 AFA= Pfitzner (1896%]t}.

Qi) 2 AT M= Tl A A7 rlet

Table 2.0bserved frequency of twphalanged fifth toe

% o)A S sh}e] whadt wolw k). o] W) Age group N/Male (%) N/Female (%)
APIE ol gatel el Feee weel TR 2oi27 (74,09 15110 (15.99
Y Wx=s FARRE A3, Bzl wel Wl A 31~40 17/23(73.91) 20127 (74.07)
< 36.8290114] 48.20%}#] ¥-xZ Mo (Pfitzner 41~50 16/21(76.19) 14/19(73.68)
1096, Eliss 1000, Minor 1999y E el A Sl BE0emsTOie
72.50%1 4] 80.41%}# %38 ulxe] B2 Hoj 72197 (74.22) 58/78 (73.36)
AMeFelrel Fokglol A ol YleRyttl (Adachigh Total 130/175 (74.29)

Adachi 1905, Nakashima 1995%-4% 73k dsj
4] Steinberg} Reynolds (1948), Dellort Gaylor
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Sex: X¥=0.9844, d. =1 not significant
Age: X?=0.6594, d. £=5 not significant
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cm

Fig. 1.Measurement of foot length. A: In case of second toe to
be longer than first toe, B: In case of first toe to be longer

than second toe
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1 5 A3 A7E7bee) vheR3e 2ol
A 213k A7z o] A7) ] mhew
4ol 457 F 71E 2Abel S8R 34
s Al 7k AdAe] kS W
de A, 7H = Aol 7l
de 7= 2Hdskalar, dRbHal
3 Hlxe] 2ARE $F AeME
| 258 dAez siglen, /M=
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posterior planeged-g 233t} 3], A7) ¢7)=t
o ¥moz FolA F9 ket AXA @ As-
=o] AgAdS ste] Abd (oblique planeyd &
F7¥stsiet. dnbgel v X-A Zedny (plain or
conventional radiograph@.= 2= (Fuji film, 8"*
107, 10'*12")& -2 7R Ee] 500 mA XA 7]7]
= Fejsiglon] BAH W ow F4stgln

=

1. Fojclw Aj7jeotete] £3 HiE

Akl AA WAkl 1758 % 130l A A7) E7}
ZZkebe)w 2} Zujciw o] wie]43hs veR
G2} 727, oA 2p7} 589 o] gl om A A
¥z 74.29983 ) (Fig. 2).¢=F )
M2 E3 Hlx 979%F 7290] viH S B
o] 74.2293 31, A} AA A ZFulx= 784
2= 58502 73.36%3c) 204 o]Ake] ilold A=
AA A o2 17045 128%0lA] mid]{3Hs R
75.29%] &3 Wl=E JeP L, 204 oAk
2L 949 % 717 o] Wit 438 He 75.53%] &¥
vEpd om, 204 o] 4] o4z} 7675 589
o] ulE]f-3S B 76.329%¢] HAul=T PG
ot SAM oz Fizte] £3 W= 3ol ¢l
o}

tolo] w2 3 Hlx=E dake] 79 109604
33.33%, 20| A] 74.07%, 304 73.91%, 46Y
oA 76.19%, 561 ol A 76.47%, 6@} o4 83.33%=
Hod 1092} 60 E A 9lgt Lol v]&3 &3l
=5 vehle wief3he] SHEE A7 AR
o] F=2 A gloxmz 10doA Hl=r} A
s ez dgEm 604 oA diAkele
G7F Ao 3z xpol7t BAA FoAdE 7
2 Fatodet. g Ake] ¢ 100 oA 50%, 204 <A
78.95%, 30| A 74.07%, 4@HA] 73.68%, 504
o| A 71.42% A 60l A 75.00%2] e}
W FAel| A e}l wlriA 2 1095 Al 7
o] el A B3 L2 E BTk (Table 2).
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Fig. 2.Plain Xray of foot. A: Triphalangeal (threghalanged) 5th toe, B: Biphalangeal (tploalanged) 5th toe
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Table 3.Occupation and twphalanged fifth toe

Occupation N P N/T-P (%)
Farmer 29 22 75.86
Labor 20 15 75.00
Selfsupport 23 17 73.91
Officer 37 27 72.97
Student 13 9 69.23
House wife 53 40 75.47
Total 175 130

Occupation : =0.989, d. f=5, not significant
N : personal numbers in each groups
T-P: personal numbers with twghalanged fifth toe in each groups

(Table 3).

3. HMESa Foc|w A7t

Azl w2 A7E7ke eieRRte] Edl=s
41~50 kg ol 4% 27 c] mie]fge B
50.00%#] viehd on, 51~ 60 kg Foll 4] 23
w% 189 o= 78.26%, 6170 kg FollA 584 %

ElAE=
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Table 4.Body weight and twgphalanged fifth toe

Table 5.Foot length and twphalanged fifth toe

Body wt. N TP N/T-P (%)
41~50kg 4 2 50.00
51~60kg 23 18 78.26
61~70kg 58 43 74.14
71~80kg 82 62 75.60

>80kg 85 62.50

Total 175 130

Body weight: ¥=0.744, d. f=4, not significant
N : personal numbers in each groups
T-P: personal numbers with twghalanged fifth toe in each groups

43402 74.14%, 71 80kg oA 82 627
2 75.60%, 80 kgel4<tellA] 62.50%]
Ehfo] 41~50kg 3} 80kg o)A+ Al&8t A
9w fg 4 Wt ks, 41~50kg &
3} 80kg o] AFZ A= TlAkQle] a7l Mol EA
A 29E 37 o

AFt v f3e] BA A A o] Wi A5
A7 ] i f-gtel] ke miAE o=
TE A= oksket(Table 4).
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4. &of Zojet Fojc|w Af7|etotet

ko] Zoje} A7PEvte wielf3he] Ao ek
Az, ko] Zo|7} 231~240 cmzol| A 74 59
o] Bl fEe Hel 714290 28 W=F Yl
3, 241~250 cma]l oA E 409 F 299 o=
72.50%, 25% 260 cmrl ol A] 38H % 28 o
73.68%, 261270 cnrl Zol|A] 85%F 63w o=

74.11%) 28 =S Bl uke] Ze]r} 270cm
o]kl & AL 7 FollAMe £ HIEE ¥

23 23 Wx2 ¥olw, 270 cmelAre] FellA
100%°] 2¥Hl=% Bilout iAo A7t A
o] BAA 2eE F7IE o AH oz i
o) Zel7k A7Mbe whe fael cdgFe mHx
QALZ H7)= o]#$c}(Table 5).5921e] 7% 1%
ub7leberzz 3] = (hallux varus),Aj 7| HL7}E¥ 7}z=9)
2 (bunion)S-¢] Wke] wide] Tulxl Ao 7} ul
,o]_‘:_ /\]Hl—_/] olj'_o] Zz3 ] o] %
A FAPE Aoz AAEC
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Length of feet

cm) N T-P N/T-P
231~ 240 7 5 71.42
241~250 40 29 72.50
251~260 38 28 73.68
261~270 85 63 74.11

>270 5 5 100

Total 175 130

Length of foot : ¥=2.762, d. f=4, not significant
N : personal numbers in each groups
T-P: personal numbers with twghalanged fifth toe in each groups

5. Mlojc|u (triphalangeal bone) AH7|tojzte
Hol= AMHe| Jt&E3 XAl

A7 FAe] Bhe) whwE o) Folx
1271500 g A= 2AM A A AR 43
o AEE B 4 gk 3 AA 43e Foie
W Aj7Ezkee] wwere] duhem A7Esle
A7h e Ase mE 3EeA kg
YA AL po ot st A7

A% A wEelA Aviews) A 49w w
% 5sela vehdeh A WA f3e Frie
A7EARL ok A sk Aukew A7 e o]
MURE Asieln 471871 Al e As

R 471504 hehge

ME BAE B QiR Az, Aukew A
Murtee] g4 A WA Agas 94 $4
o2 g,

o

Abgpe] ket ok QA ds o &
el AT FA, 9L WYL < Ay

R3] A3

AR A, 24

o] 713 e] %;1—:
Moz APk 175rgoﬂ
A7z ke mhe] f-83he] &3 wl=rt 98.46%& =
o olm] MyE 99%e] 7o Al (Parkst
Sohn, 1998)A A A gl 7|7}t wie)ggke] &3
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slelokaieh. Al A A mEel A
F70) LaE T, A B2 Aol AN §7
o] vehd 4 Slch Al 94 1A Hel
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heterogygous (Bls) Fulc)m, <4 <1z} homozy-
gous (bbRl Aujc]w o]n], 2§35 x=
7} $-Al Q= &3 2] heterozygous (B Frjc)w
ol I} x}bioﬂ Al homozygous (bl A=} w7}
A7 AR FAEAG FHA §3 F2 250
Al @l homozygous (bl bb)gl Aj=}e]w o] 11 =}
HEe] del #AGle] €A A homozygous
(bb)3l MutejmQl 742 FA gk Al 1A 32>
R F 3 Fo|] $4 =39 heterozygous (Bl
Fulejm o] 31 o2 ghEe] 4] <l homozygous
Ql Mutem (bb)el 73-5-of e 4 Sl A= 3
el ZAgle] 94 <z} =2 heterozygous (Bb)
o] Z=wulejm, A4 <lx}e] homozygous (b A=}
gzl olg 5 A, B {3 $AUA =
2] heterozygous (BB) Frjclm] o}wx]e} AA
Q1x homozygous (bl A=l ojmyE 743l

FERq A dA °1Z} homozygous (bl A=}
29 E £ 742 4= (Fig. 3).
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1) Type | (3 families)

Gametes Gametes

heterozygous Bb
:biphalangeal bon¢

heterozygous Bb
:biphalangeal bone

=2

1

BB Bb Bb bb
homozygous heterozygous homozygous
biphalangeal biphalangeal biphalangea

2) Type Il (5 families)
Gametes Gametes

e

homozygous bb
‘triphalangeal bone

homozygous bb
:triphalangeal bone

AS==7A\

bb bb bb bb
homozygous
- / :triphalangeal
3) Type Il (4 families) Gametes Gametes

(@

heterozygous Bb
:biphalangeal bone

homozygous bb
:triphalangeal bone

==

Bb Bb bb bb
. heterozygous homozygous
/ :biphalangeal ‘triphalangeal

. index case

Fig. 3.Pedigrees of triphalangeal 5th toe

a1} (Adachie} Adachi 1905).

Ao A7 wZupew Ao g f-5h2
Azke] FHAA B o, dAFE I 9A W)
Zg 7l7 BE 4 ZE (pentadactyly mammals)
oANA] A7E7EE wlewz) 3749l AL FEAHA A
oloir] A7trtet miv 3> Alsre] §Ae] =
4 ek AR Szt vl 704 wlE) gl g

= =oj3ich. 53 47}

SR NECE LT RS

of Ttz 77l A3sl=
2hi = o2 FEolv 3%
e Holvh AT A A7t e s 24
5 Zol t] FolA, 53] A7Er1=e] ol 7}
e R e L B o T S R 1o = o B o
Bow EAIete] 7k A Aoz oex gl
o} (Minor 1995).t}e}A Alske] Al7pdriet R A

ON
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Abstract

Genetic and Environmental Factors of
Two-phalanged Fifth Toe in Korean

Hyun-Joon Sohn, Jin-Rok Oht

Department of Anatomy, School of Medicine, Chungbuk National University
IDepartment of Orthopaedic surgery, Wonju college of Medicine, Yonsei University

Anatomically, we have known that the first toe is composed of 2 phalangeal bones (proximal and distal phalanx) and
the second, third, fourth, fifth toe are composed of 3 phalangeal bones (proximal, middle, and distal phalanx). But in
Korean the 5th toe is commonly seen as 2 phalangeal bones in foot pain X

In this study, we observed the numbers of phalangeal bones of fifth toe in Korean and analyzed the relation with
several environmental factors and genetic factor. The data of occupation, age, body weight and foot length as well as
the foot radiograph were obtained in 175 persons without any foot lesion. With the coorperative persons among them
showing triphalangeal 5th toe as the index cases, radiograph of 12 family were studied to analyse the pedigree.

As result, total frequency of the 5th toe symphalangism was 74.29% (male 74.2%, female 73.36%). There was no
statistical difference between male and female. The bilaterality of the symphalangism was 98.46%. The occupation
group were farmer, labor, safipport, white collar, student, housewife, there was no correlation between the kind of
occupation and the frequency of the symphalangism. Also there was no correlation between body weight or foot length
and the symphalangism.

In conlusion, the twgphalanged fifth toe might be related with genetic factor rather than several environmental
factors such as sex, age, occupation, body weight and length of foot. From the pedigree study we concluded the genetic
trait of the triphalangism might be the autosomal recessive.
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