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Analysis of Congenital Postaxial Polydactyly of the Foot Using
Magnetic Resonance Imagings
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W Institute for Congenital Limb Deformity, W Hospital, Daegu,
*Department of Orthopedic Surgery, Inje University Ilsan Paik Hospital, Goyang, Korea

Purpose: We aimed to evaluate the magnetic resonance imaging (MRI) findings of congenital postaxial polydactyly of the foot.

Materials and Methods: Three-hundred and forty-seven feet of 288 patients who underwent congenital postaxial polydactyly or
polysyndactyly correction were divided into five subtypes according to the radiographic shapes of deformity origins (widened metatarsal
head, bifid, fused duplicated, incompletely duplicated, or completely duplicated). MRIs were assessed to determine whether they
unrevealed areas were fused or separated. MRI was also used to assess cases with radiographic phalangeal aplasia.

Results: Huge variations were noted in MRIs. Fusion or separation at the base or head between original and extra digits were observed,

and MRI effectively depicted phalangeal aplastic areas.

Conclusion: MRI evaluations of congenital postaxial polydactyly of the foot are useful for determining the anatomical statuses which were

not visualized by plain radiography (level of evidence: 3).
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Figure 1. Four zones of radiographic deformity from proximal to distal.

Table 1. Demographics of the Five Study Groups

A= (proximal phalanx, P1), ¢ A& (middle phalanx, P2),
1A= (distal phalanx, P3)ollA] © g o] WYsEAE 8- ZH2} zone
2, 3,48 F-Esto] Zkzko] ot 241S Al thFig. 1). 12| 1L
T AR ARRIS T 7l o)/39] zoneol A o] Lot AL
2 3= F2= complexwt o &2 w2 B35 T

Z 3479 SO zone 1, 2, 3, 40 BE= 47T 22+ 140
(40.35%), 8491(24.21%), 80%1](23.05%), 32¢1(9.229%) % 2.0 complex
oz BRE HO7119(3.17%) Tk ZF o] A, Wk oo
2| 2] A (syndactyly)e] & 8F H]-&-2 Table 10 78 2|=| It
2. A7 |SBEY 2 W
2= MRI ZAAR= Philips Achieva 3.0T MRI (Philips, Amsterdam,
Netherlands)E ©]-8-5F] o] FofFth. HAR thide] vto] 7} uf-¢
o] BAIE XA (chloral hydrate syrup)E S-8A1AH FHIE]
2 U= ol AgQlofA e Aol AMSoh= A ol 5

et
(o]
ﬁr‘
>
N
b R
bt
off
[o
2
o
_O|L
8
aw
oy
o
=
to
1o
>,
)
©
bt
off
2
[

3. Tk BIAMM ARXIS 0|8 FI712F WY
Zkzro| Felof thote] WMol dold 5= T2 &9 B
of| wetA] Tl 7HA] PEf 2 Al -5 A5 tHEFig. 2). Y4
B OHE ERlEA] > AHR 7|20 EugE #eE Y
Al FEE A5 wide WF L=, A7 2UH=Z Eel= = ol 3l
o RejE B7F 2-A| dolo] 50%E dA| %= -9l bifid
BFLR, & AA Zol9] 50% ool 2=lH o] o FH+F
+ = = 7ol fused duplication (DHP L2, 23] &
2|=|o] Q17]= SHAIRE YA X7} AL{A| Bt A F/dE o] = F
2+ incomplete duplication (D)@ L2, X7} 115X} 5L
St mefo 2 A E o] Hs] 22lE o] Sl B-%olli= complete
duplication (D)@ 0. & zHzF B2ttt

e WAMAA el Al REmoll theh whEAt 7t A== 2
WA W AHAdS F7lst7] oA ZH2Ee] zoneoll Al T2 2
5e]14] At - 2000l thsto] 199] <=l AP <lat el et
19| Folstat Hzo7t 270 el 7+ & a1 F7botdinh &

Variable Overall Zone 1
(n=347) (n=140)
Sex (male:female) 149:198 68:72
Direction (right:left) 173:174 69:71
Mean age (mo) 13.12+4.87 12.03+3.71
Concurrent extra-digit syndactyly 172 (49.57) 20 (14.29)

Zone 2 Zone 3 Zone 4 Complex
(n=84) (n=80) (n=32) (n=11)
31:53 26:54 19:13 5:6
48:36 35:45 16:16 5:6
13.88+5.47 14.24+5.59 12.91+4.91 13.73+5.16
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Values are presented as number only, mean=standard deviation, or number (%).
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Figure 2. Five different deformity types. (A) The angle between two separate articular surfaces (o angle) was measured for the widened metatarsal
head type. Bifid type was defined as sharing area of more than 50% of entire metatarsal length (B), and the fused duplicated type was defined as
sharing less than 50% (C). Hypoplasia was used to differentiate the incompletely (D) and completely (E) duplicated types.

Table 2. Number of Cases Divided by Subtypes Based on Shapes of Affected Bones

Zone W B Df Di Dc
Zone 1 (n=140) 60 (42.86) 19 (13.57) 11 (7.86) 4 (24.28) 16 (11.43)
Zone 2 (n=84) 27 (32.14) 9(10.71) 2 (2.39) 37 (44.05) 9(10.71)
Zone 3 (n=80) 0 0 0 7 (46.25) 43 (53.75)
Zone 4 (n=32, aplastic 3) 0 0 0 17 (63.13) 12 (37.50)

Values are presented as number (%). W, wide type; B, bifid type; Df, fused duplicated type; Di, incompletely duplicated type; Dc, completely duplicated
type.
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Figure 3. Two different patients showed
similar radiographic findings of widened
metatarsal head type polydactyly (A, C).
However, magnetic resonance imagings
revealed separation of the metatarsal
head in one (B) and fusion in the other (D).
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Table 3. Cartilage Statuses as Determined by Magnetic Resonance Imaging

Area 1 Area 2
MT base MT head P1 base
Separated Fused Separated
Type W (n=60) N/A N/A N/A 55 5 2 58
Type B (n=19) N/A N/A N/A 2 17 1 18
Type Df (n=11) 9 2 0 0 11 2 9
Type Di (n=34) 1 0 33 11 23 16 18
Type Dc (n=16) 10 4 2 2 14 5 11
P1 base P1 head
Separated Fused Separated
Type W (n=27) N/A N/A N/A 26 1 0 27
Type B (n=9) N/A N/A N/A 5 4 3
Type Df (n=2) 2 0 0 1 1 0
Type Di (n=37) 24 4 9 14 23 1 36
Type Dc (n=9) 4 5 0 0 9 0 9
P2 base P2 head P3 base
Separated Fused Separated Fused Separated
Type W (n=0) - - - - - - -
Type B (n=0) - - - - - - -
Type Df (n=0) - - - - - - -
Type Di (n=37) 5 24 8 5 32 3 34
Type Dc (n=43) 3 35 5 1 42 3 40
P3 base P3 shaft
Separated Fused Separated
Type W (n=0) - - - - -
Type B (n=0) - - - - -
Type Df (n=0) - - - - -
Type Di (n=17) 5 11 1 5 12
Type D¢ (n=12) 3 9 0 2 10

W, wide type; B, bifid type; Df, fused duplicated type; Di, incompletely duplicated type; Dc, completely duplicated type; MT, metatarsal bone; P1,
proximal phalanx; P2, middle phalanx; P3, distal phalanx; N/A, non applicable.
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Figure 4. Radiograph of an 18-month-old male patient showing non-
visualization of the middle phalanx (A), whereas magnetic resonance
imagings (MRIs) showed two distinctly separate middle phalanges (B). Figure 5. Aplasia of the distal phalanx was suspected based on
Radiograph of an 11-month-old female patient showing one middle radiographic findings (A), whereas magnetic resonance imaging showed
phalanx (C), whereas MRIs showed two with proximal fusion (D). incompletely duplicated type polydactyly of the distal phalanx (B).
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Figure 6. Radiographs of two patients (A, C) showed similar complex
type polydactylies (incomplete duplication at the metatarsal level and
fused duplication at the proximal phalanx). However, magnetic resonance
imaging revealed different findings at metatarsal heads (B: fusion, D:
separation), while bases of proximal phalanges were fused in both
patients.
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