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e AA wrl FAHE= e 2] (endo-
chondral ossification)g} &t} o] AZWE7|= AF
23] FolHoA] F Eo2 ZAYFT, o] W] IF
2he wuto 2 Wit dve] o532 7w (long
bone) == -2 (short bone)= A-Fw = 7] Z}A ¢l

93y A =Tk 71w (long tubular bone)ol A=, <
FRYO FARNAM UM ET]FA ] A7 A

2} Bz Wzoz x13)3sle], w23} (epiphyseal
plae)el o= ek BheA e WM el
A4S AFste] Mx=e] w7 FA ] FAFE,

=

=

o] = o]z} = 7] 54 (secondary ossification center)
oet Y ol AxwE7)ZAel o5 YAH
W oAt A% ol glemd Wl Reldg
(longitudinal growth)& 3}= 432k (growth plate)
== W23 (epiphysedl plate) oz A e R
o] wolq AL AF), W) EAe] B 1
eh}, kel ghast Ao 124 WEE (bone
shaft) 2} fr3helet. o] 3 =] 7] 542, Zmel| A=+
2ol A=) & A olifo] HARE E7hFot
7heke] mielmio| M= 3t & Fof] 3k Auk EAj3ie
A= A3 mE 23w (metacarpal bone)<}
5] 2] (metatarsal bone)ol| A= o] xhw = 7] F4 o]

HEE (distd end)ell slom, Ao =E e} &7}
2t 2 wrebm ol M= 2914 (proximal part)el] &Y
gt} (Korean orthopaedic association 1999, Jungueira
¢} Carneiro 2003). £ o FolA= whrlehm
o] o]xpm 74 o] Yehts A%
A7EbeEe] mhew g3} AR 5
7} 819eh

T l=

293
BEERRR
H 54¢ ohu

gut

AAES) o QoA AT Fojclw A7
Fhete) Zamme 204 o4 Hah w2el A<l
A 74% o143 ol H w154 olate] zolol]
A 30% olale] g eldt ek (Paks)
Sohn 1998). o4 A7ATE u}% zolg o
oz A7 Felew awg w24

speretaat shlov], mat %ﬂ}tlﬁ‘ﬂ&l SEFER
24 2a3e) DAl diste] o} sk



M=

0

Wrkeel] ol4e] gl A BTl Aol 507
A7 A AR Aoz 2R
JEEE 2~ 154 (BF 964) 3 b7} 339
ot 17902, Huiel H& =4} By S
of Qxe AFeAL shokeh B A 3
Albsh opie mE A @ F S we
X-ray :’é’]% 7]’*'“5 'tl”]q] ’Q‘ﬁ“%‘i 'tr"‘g‘a B
A b oI el A5 234 A3 2
A 3 & mF3ly whgoz A3 (anterior-poste-
rior plane) B3¢ Aldstalet. 53], A7)l
oz Fola 79 Wikst AA) 2 Ae B
=8 AL 9lsle] AP (oblique plane) o3&
F71sk ek dubd el we X-Ad Zeduby (plain or
conventional radiography) o2 H-E (Fuji film, 8" x
107, 10" x 12")& 22 74| Ee)] 500mA X-A 7]7]
2 Fo3lg o EALAS Bl o 7 AN
2% w50l gle] A7PRAIe) Foiclm 45g
AR, mhElm sl $elEle] welt o) xhm 57
Ag z@ste] o (osicede] 48 A3
Fodeh APRlelA ol w7 EAe B w
17199 2o = MEmE7]FA & o) xjwls
714 olgdeh A7etrter E7ialew (middle ph&
lanx)e] E-E (saft)z} Zw}eiw (distal phalanx) &

o $1Aeh= o]xbm = 7] FA) o] ZHE Y] °1ﬁh
7 slemz FAE wiAIE AL 2Fem o] o
Z3ste] AAEEH 22w o] Frell= Almbom 2
EFE ol AXE wE7|FAE AlLsted A
EQ___]M_,} 7,1]_»}%4.9_ 7] ?5]—_3_}} ?5]_0:11;]._

M2 g

e 5o
=~ 2 C

ofr

M of I'N
ol mlo

“
=
¥

t

-L

Aujelw o] w 2w E 7] FA 0] WEE A3
435 (epiphyseal closure) £27& E_O]L Adels
Zhetmo A= o] 5 Ale] Frjrimel A=
z2m 270, Al mel A 22w IHz A
skt
2 il
Aoy =l Arob 50 AR A3 124 o4

87

QI 2~of Fojciu 47Tt —

oA Al e] Mutelw) Aj7Erker 27 (Fig. 1)
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Fig. 1. Oblique view of plain radiograph showing three-phalanged 5th toe in a 15 year-old-boy. Ossification center is unseen any more,
which aready seems to fused with shaft bone.

Fig. 2. Oblique view of plain radiograph showing two-phalanged 5th toe in a 15 year-old-girl. Ossification center is unseen any more,
which already seems to fused with shaft bone.
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Fig. 3. Anterior-posterior view of plain radiograph showing 4 ossicles on 5th toe in a 4 year-old-boy. Arrow indicates the secondary
osscification center of distal phalanx of 5th toe. Epiphyseal ossification centers are seen in each proximal phalanges, which are
not fused with shaft bone.

Fig. 4. Anterior-posterior view of plain radiograph showing 3 ossicles on 5th toe in a 4 year-old-boy. Epiphyseal ossification centers are
seen in each proximal phalanges, which are not fused with shaft bone.
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Fig. 5. Anterior-posterior view of plain radiograph showing only 2 ossicles on 5th toe in a 2 year-old-boy. Epiphyseal ossification
centers are seen in each distal phalanges of halux, which are not fused with shaft bone. Middle phalanges are ossified on 2nd to
4th toe except for 5th toe.
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Table 1. Number of ossicles seen in the 5th toe

Ossiclesn', Frequency (%)

Age group (n)
2ea 3ea 4ea
1~5(7) 1, 14% 4, 57% 2, 29%
6~10(21) 0, 0% 17, 81% 4, 19%
11~15(22) 11, 50% 11, 50% 0, 0%
Total (50) 12, 24% 32, 64% 6, 12%

Table 2. Frequency of secondary ossification center seen on dis-
tal phalanx of fifth toe(n') in early childhood

Sex n'/n, Frequency
Age group Male Female Tota
3~5 2/4, 50% 02, 0% 2/6, 33%
6~8 3/11, 27% 1/3, 33% 4/14, 29%
Total 5/15, 33% 1/5, 20% 6/20, 30%
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whejm o] w =] 7] A4 o] Folsl ATl 84 o]
ste] Aobs AWHE EFdle F A (B~54+
6~ 7M1= At (Table2).
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+(30%)E gl A=t Empemie] o] xbw =7 ]
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o} 3] ZFemE wal Ao (Table2)S Table3d
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Table 3. Presumptive frequency of two-phalanged fifth toe (n')
based on the result findings in each age group

Sex n'/n, Frequency
Age
group Méle Female Tota
1~5 3/5, 75% 2/2, 100% 5/7, 71.43%
6~10 12/15, 80% 5/6, 83.33% 17/21, 80.95%
11~15 5/13, 38.46% 6/9, 66.67% 11/22, 50%
Total 20/33, 60.61% 13/17,76.47% 33/50, 66%
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2ol o] Q7] Wil nhEwe] £8 Folx
o] FEHHelmz AAJAFIA HPoz £ b
ste] & 7}

rlo
2

ARt & 4 e 9AErt
I AR7IRE7EE o] FrobAnt B R whew 29
o2 AALA APE oot ofm] LA
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ol AZIETIE 27 AFT S 9l L =
E ALQFY HHelA B o) FRI AE 2
AHE AT} o7 wRel Adlst A vy
S gloh 184 o) 4e) dolFr)ME 127
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Abstract

Two-phalanged Fifth Toein Korean Children

Hyun-Joon Sohn, Je-Hoon Seo, Hae-Jung Park, Kyeong-Han Park?,
Ki-Seok Koh?, Gyeong-Je Cho®, Wan-Sung Choi®, Hyung-Bin Park®*
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IDepartment of Anatomy, College of Medicine, Kangwon National University
2Department of Anatomy, School of Medicine, Konkuk University
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Radiographic research was performed to know the frequency of two-phalanged fifth toe and its relation to presence
of the ossification centers in normal Korean children. Previous study showed more than 74% of the incidence in adul-
thood and less than 30% in childhood. Fifty children (33 male and 17 female, aged 2 to 15; mean age 9.6) were studied
by plain foot radiographs focused on the fifth toe.

In the 3~8yr old 20 subjects, secondary ossification center of distal phalangeal bone was seen as a ossicle (small
bone) placed at proximal to the distal phalanx. Secondary ossification center of middle phalangeal bone and the bony
shaft of the phalanx was hard to distinguish. So keeping up the objectivity, regardless of distinguishable ossification
center or the bony shaft of phalanges, ossicles seen on the 5th toe was counted to classify the presumptive type of the
toe. Epiphyseal ossification center of proximal phalanx was excluded from the count. There were three types of the fifth
toe which has 2 ossicles to 4 ossicles.

Overall incidence of the type of 2 ossicles was 24% (12/50). Above 12 yr old group the incidence was 61% (11/18),
and above 13yr old group the incidence was 75% (9/12). The incidence of biphalangism came closer to the adult’s after
late childhood. This finding represent that progress of biphalangealization completed after Iate childhood. It seems that
the progress starts earlier than 3yr old. We made the hypothesis by the incidence of 30% (6/20) of the type which has 4
ossicles on the fifth toe at 3~8yr old group. Four ossicles might be a secondary ossification center of distal phalanx
and the bony shaft of distal, middle and proximal phalanx. They might form a distal interphalageal joint and the
triphalangeal toe. To know more about the morphogenesis of biphalalngeal 5th toe, further progressive study in
childhood is needed.
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