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A series of 17 distal finger reconstructions was successfully
performed with second toe-to-finger transfer for the aesthetic purpose.
The static 2-point discrimination averaged 9 mm. Total active range of
motion was 205 degrees. The mean extension deficit of transferred toe
was 10 degrees. Key-pinch and grip power averaged 65% and 90%
of the normal opposite site respectively. The subjective satisfaction
scores of aesthetic appearance and function on the new reconstructed
distal finger by patients' self-assessment were 82 and 78 in average,
respectively, over a total score of 100. And, those of foot averaged 88
in function and 77 in aesthetic appearance. For aesthetic refinement
in distal finger reconstruction with second toe-to-hand transfer,
skeletonization of the neurovascular bundle of the harvested toe as
well as intraoperative expansion of the subcutaneous tunneling
between skin incisions can avoid unsightly scars on the reconstructed
fingers. Defatting of the skin flaps of the amputated fingertip and zigzag
incision on the toe flap lead to smooth junction between the amputated
digit and the transferred toe. Arterial microanastomosis was done at
the interdigital web space to avoid small caliber of the pedicle and cold
intolerance. Cosmetic reconstruction of the distal finger with second
toe-to-hand transfer leads to high satisfaction of the patients both
aesthetically and functionally. This is another new field of cosmetic

surgery for the distal finger defects.

Key Words: Distal finger reconstruction, Toe transfer

191%0] W84 AAS A% A 2 £A Aol

Cosmetic Reconstruction of
Distal Finger with Second
Toe—-to—Hand Transfer

Sang—-Hyun Woo, M.D.

Department of Plastic & Reconstructive
Surgery, College of Medicine, Yeungnam
University, Taegu, Korea

* 2 A= s A&t 9 o)
Holx18ka] 2002\ s A EA] S
FAUE HYS.

Address Correspondence : Sang—Hyun Woo,

MD., Department of Plastic & Reconstructive

Surgery, College of Medicine, Yeungnam

University Hospital, 317-1 Daemyung 5-Dong,

LA E

o
Y
a
w2
My
o
fol

>

AsHA ofFthael o
A

3
e 7] A% 2o WEH 0]

oft
4>
y
o
)
2
ot
i)
i)
o
o
=
4
Y
2
)
[nt
N
)
X

ox 1o

( JFO

o A

ﬁ rlr
¥

o F

tH
ok
e
il
M2
=
S
i
A
N
o,
b
i
o
Ho

= %
o
=)
%

ol

o,
o)
=2
R
H
o

o} A Aol 7HE wel

V5 EE] srobAaL v 1

o

ol
e
o o
=)
o

il

Anfgee
a

o o 2
=)
o
a

0 o
=)
i
ko)
rlr
N
olf
a
1o
=)
AN
N

£

Ao ©ome 2
ofy
o
Qﬂ

oz A

rir
-
)Y
%
it
o,
52
o,
[
=
1,

Nam-Gu, Taegu 705717, Korea. Fax: 053)
626-0705 / E-mail: handwoo@hotmail.com

Aol &5, 9o 9

% olelrba 24
A

==
A
o
it
B
N
X
&

sl
A FAT agA gAE7RE
2k

Nicoladoni7} ¢4



i

S4E A Q90 W gH AAL 97 A 2 FA dol&

131

IO R $AE A A9 AR 2
B 39, R el Ag g Ha
BH0R o|F Aastud s g

8 |
7hskar Qiek. B wA A= Al 2 HAE o] g8ty &7}
=]

o EREe v §H AN AEse] REY e Az
g Aol £40) A8F, AAY AN VES F
A 5 Q= FEW, EF V15H Poisk B9 Fu
4 QR 52 RAste naske uoltt

AR A D95 A9 A9 (distal in-
terphalangeal joint)o]t} 1 o]s} F-9= Aoletgar, F-
2] AL 3 A Hol= B HY Ho] vt gt
HEg 2ol EAT|A] Fokth B o oA Mo

= 99X =, 23 s, A4 2 "3, e
& xgtelglon, Ao meba] F1d7 A3
EFEGITE BE dE] 8% FEE AU

Ly
. T
W, A AR EOR A% T EA AolEe A

7t tha BHRb

2002\ 397kA] - 57 Bl Widek A= A
o)gk 7] YN AL B4 15 ¥, F 17 FAE e
2 31tk $xpe] dAse 174004 5542 Hit 35.54)
RaL, xp7E 129 oAk 7 o] b= 7h2) Al 2, 3
FA LA 3, 4 FA 5 209 FAE FAI A
ok i A= Al 2 A7 82 T Bk, A
3 FA7F 54|, Al 4, 5 FA7F 7F 204 0]t

Az 3 FRE A Q0% B AV B 45
AAGAY - 35KDelgon], 5 23 717 B3 10
Aol glet

L 42w

el BAo] 7l HRuThe n§4 Adolne
dolg EA vwe] AE Fut BFHolm, 142 9
BT ol AU T FoARE T2 A5
wg olgalglon, 0] EEE olgald £2 @
go] $EZ B892, 504 o4be] At A
N AT Aot shAe] Aua Wulo] o4
= 20el A Y Gerdes Adsgr)

1) F8l| & g2

Bt g AsA7 AdEjelA dA A
TA B A o2 AIlste] 4719 Has =
¥} Q= HE AN s thFig. 1, Left). ti¥-22] 45
A Ao HRUE dedk ke o F9A
Q7] wiiol Ar)e} sk I F A< (defatting proce-
dure)S HAEITE a8 45 T4 A4 AHETS
AAetaL, 7hs gk Aol A 4] A7 R

< 6 -0 black silk® FAaATh H ool whebA =3t

A3 ANAAL vEskich A4AHERde] 2Folge

d

web space)2} %+
ol 1.0-1.5cm9] 3 Z/E s+ thFig. 1, Center). ¢l
Ak T S49] A dolzelA= shte] Arids
Foto] F5A] A BAEHE 45 74 s9E o
&3l

SO F4A AR SR A ALl

o T
o
%
=N
a
%
N
ko)
SN
=
=
(@)
—
D
o8]
w
8
~
>

&
5ol £3 24 Yoz WY
o)
=

D

H
2
4
=
L)

Q3 Aok A 2 =49 92 we} zigzag &
aho] Z=x)9] 47) WP} M2 Wt o] Bk n
ot WA Zujro) A wabg e Zto} =

7N

= ]
A= weis, SA9] "M F-eleA= Bt
= ]

Al

tectomy)® &4 3Hskeletonization)A] # Zaj5=-& 1}
&tk &5 £4 24174 (plantar digital nerve)
]38}kl 6 - 0 black silk® A8 tHFig. 2, Left).

A o] AXAY F3AE v slar R A o]
U A=A FE e & Adge ohEs Ui =



132

o gk

49931831

Vol. 8, No. 2, 2002

= r-
ofy &
i3
Mg
rif
o
>
Og‘:“,
rot
1z
o
=2
2
e,
2
of
%
ol
o
rin
D)
oy

3) x|t FX|o| Mt

AN Al A EBE o] ol Aol
A A9 YA HAAHS Herbert screw® 5
A(intramedullary fixation)d}al, 4|9 SAF3} 4
Zl9] FAFE 0.035 K- o= 14313 thFig. 4).
AA AT o] gl Aol asgh dolo] w5
A9 A= A9F-e FA4 9 FAA T AAAE
= ZHEA AR 2708 K- o & i geigitt =
AAA] shte] K-8 SA 3 o] B 21dE A
B SAF do] o w AYste] 277 dAHow
XA Hold A9 2575 WHH(claw—finger de-
formity)< o"alSit.

1o
&
o
)
e
fi
Ay ol
=)
>
3
R0
)
=
fit
S
I
o
=
=
o
=]
o
i
e

=% M & ol &
&% 39k, of2v¥ 9 PG-El 522 F3aL A8

2 3900, %% 5L FPAE FA9 B



133

o
>
o
T
o
=
=
&©
|
r
)Y
_i
(@)}
5
i

ol
o) Fl WALt

g
g
=5
w0
@)
=,
5
Q
—t
(@}
<
o
oo
ol
ol
2
ol
2
>
1>
®
I
@
Q
g
@]
N

S5 moh ool 49 £ J%E
2 1FoE HA5E BANES Stk

T=o HTE % 100%% & xg&o}gigu%, neaA
A7 A A ol dR5-dol ol S Al



Vol. 8, No. 2, 2002

o 3] 8- & 2] 2} e} 3] %]

Z(emergency re—exploration)< A3k 9= T (Table IID).
M3} g zo] 7 14 F 262 11.8%((2/17)o1 A 1t
Aatglon, B5 deAos FA AT shte] A4
Molatzt] A3 A7k H 447 5083413
503 - 7A1ZF 101 oM, FAE &1 A= TAIRE
40010tk Hit 99 717 100l o)AF
AAEs 13 FAA Adste] 7P Rt &
okar, 3ej o] Wk w3t 718k 617} SAATHTable D).
Hojd Ao A 24 AEeEe Hat 9(7 - 13)mm
At dolH FA = oF 105 AE9 A A E(exten-
sion lag)e] AAT AAE YA AAEE H+F 15%=
AR TETEHAE Yo, SFAAET 2
AR FH o] A SEHAE HUeblo] ¢4 e
5 w2 W 2055=300h F719 9 ghelE vk
A g5 27 65%<F 90%° 28kl th(Table 1D).
=% g FA 9 Bk 7)o tigh e 7t
7} 8277 784 o]tk FH-9] A% 7155 A WA=
=57} B 88 o Egrort, B da e 5
oA Aekst 1290 A= Hat 804, <A
Adgk Agole 758 yedt



SR 47 49 weA AN A Al 2 A Aol&

135

& 1

354 oA} #kxk= 30 A A
o WA Ads 98 uMo}
of A ot A5 A 2 H

THAE EFE 2709 K-

7H °Joﬂ /“7(11:' A-]ﬁé%_g. Hlo) o

P
o,
o
jinss

)

i)
o]

o
X
o
=

e

o
N
o4 rle
o

g

N

wﬁﬂ
>,

f
b
l
%1
=
Lo v o 3@ fl oo 1o = o

th
S

o

_0|L

S 32

o o L
=

ot

Mo rL

ol no
o
w
= [ oz
oxl
ox

it

£

>J

43

(o]

A

i)

P

1,

i)

rlo

[N}

[@)]

ki

Loy
o off o

iy
B o o

& 2

484 Az} AR 207 T 2T 5 A 5 A Y
9n7h AuE ek, BAA A Q914 Aud Q8o
dobalgla, 208 23 % Aol Fsasiet. Al 2 £A4
o A AR Aekse] FAF BT T1AR

9 579 A91BS o] K-FH oz 1gsh, e 9l
AAAAA L Herbert screw= HA 18-S A HTh €3 2
d 4ol F 55&EL 206= L, A oY e
8 mmAth. AHAE Al 5542 7]} Kol tgh T4
W= 747 85439 904 0llaL, -9 VeI Ry
77y 90482 854 o]tk (Fig. 7).

2 3

204w Bk 1d A 95 el &E B4 Sl
Al 3, 45A AAAHEAA Olo} F A ol st
7] F& Al 25 FE TAAE el A ddste] elste]
ke A fle] A ARTE Hdvh A Hokld 29
]x4 1}7@34_ %__/,:x]ﬂ jﬂ-?(-]g] o= H—]H7]_ xq}\]-o]gig_vu_i

AAE FA9] F TEeE HAT 202580t =5 187014
o] o]d A¥Ho] 7mmyPa, FAY AAE F 54 719
tnpod pincht 5.8 kgl & AA=9] 82%3 Tt A= 7o

A &k 715 Bl tigh RS He 82H 0%
i, FoiFe] 7)sa Beke 9047 824 o] ArkFig. 8).

v, o &

FA QAL A3 A4 Aol4-e 19659 =) Buncke
Si0] =41 ate o] Al ol Ysole] dAErIEke o
A&7 o R Hola 7l F 1970 WEE 1 AHA
stE Itk 1 TN E FAE AL g 7]E 5

B AAL nEEHS 7R ngE ey o]
o A@as s A gleht?



136 igtu]&d 8 ] 9sks] %] Vol. 8, No. 2, 2002
AnkA o2 AX| &7k A A7kAd A, 71EF &7} g £33 selh
go AR F] FUAE dolut fAH o= &7l T o] A olate] HolE A7st] $13A
Ha& 715E A F Aok Yy A HEe] % = FA 9 TYA = T3 1/34L0lA] Holsof st =
5, eAhs A 718 2 5 Al 2 - 4 mmol| Zz)¢] oA AT Holgli= Aoo)= QALY &7}
Fste gk o] HdAEE S TR Bk Grulj o 2ho] #o] 4717} 5431, A9 IAAHBE T} L9174
EF2 vEAQ ST oy} mAg AS e & AP 35S odstr] AsiA FA9 x4
i $71(nail pinch)ell 2 FQ3stuz o]5e] AES A #4& Herbert's screw® Z44] 1143 Zlo] £3%
Ast7] fsiM = FAkeE 24 7H1 A7) 7MY £ th ARES] W os Alds Ayp £2)o YA Hd
Fojiolt}, 4] Y9)5te] Aol Koshima 55 ¢4 A AAHE A FAAAIAA AT oF 10 =2 217
W7betol| A F-27-3]5 3] 3 osteo-onychocutaneous A=o] WAIE o] Foucher?} Moss™“7} Hast Hit 34.5
s

flap)& elete] a3l ot 7w ol vE-4]l Wl
A A 2FA] AR AA S 7= A B} 956 B
lthal Baskgich Ao m A AR A= ¢
A7rERE, 71eE 24 A91R-e] ARlelE A 254 &
ol-gate] Astar Q= Aok wak 1) HA-of

WAs= Z2arg] &5 (hook nail)
AEMAE A 254 Y
SotRE A HE-ef |
& AdE Ae<o W7t Eﬂtﬂﬂoi 7baL 9et? 53

7[ef AL 53 o] AR ARGo] W Abgtell M
FAFE A7) s Al 25A4 9] FAFY WS )
g FA4 NG A dolsto] A sk Ak v
A Rt ofyet Y A= A = o
TA A Az FH o] LA Aol ogvE
FANT] ol Fol-of el e IR N
& 017 flal Ad-duAdS @A wheste= A=)
ek ZLef A Axbe] whekA = 29X Ao 9]
AR5l M daEsto] ThestEs wheste] e
A 2 vk LA E BN AEH e A
o] ¢F 0.5mm, AW 0.6-0.8mme=z 7=

Spokevicius®} Vitkus' = 114]2] 2] 995 A&S A4

SAoR QAT = ATk 53] o]5L shte] s
shte] Agminks ddste] 100%9] 4e&S AUAT,
Koshima 5'& S a7 slute] dunks 233
A w5 G FAdo] ol 49 9ok <950l
Al o] T s Adshe Aol e AeEs =Y
T ot ok Ejehe 3 4&4 9 ﬂ A= F=9

>
I AL Qed 7 ool 1"%%—“6‘}7%‘% R
ZZ wolth ! Axle] Ao o= oty 3
1 3]

ur e dske 9 4 Al

FA ] AAAF 1/2 AEE AAsH] Yer s £A
o] A AAHAA Hdsfof st} 2] EES A
Aske A-gte Ao wEHa olyd YA TS
SETAA Aolat= Zlo] vle] A] Z7HH(nail bed)e] ¢
e WA = Qlar, &% A|7ke] aEo el dAYE
= £3589 9= (atrophy)3F B WS oHlE 4= Q)

dolg FA&= AlZke] Aol upgl zApAH oz Fu

2 @
ol
-

z M

_Qi—&

+
N
d O %0 B o i rl

ROk =
459 =9 (shearing) o]t

A(lateral movement)S 7+4AAZ4

—~

4
Loy xo

ox,
ot
o
o
=
o
fo
o
k1
rE
ok
El
o
Hy
r'O
=

of 4+ L Jo nm
oo
K
=
>
PN
RO
)
©
Lo
N
_‘>i
o
Q‘L
Y
Q‘L
Ir
[N}
B

o
off . ¢

o T
"0,
o
=2
X

o ox,

i)

N
N
(2 n
=¥
N
>
=y
o
=

N ol !

4
ot
jah)

i o
=
Ay
PL

fr 2ol

o,
)
o
>,
£
o
rlo
o~
w
|
\]
\}
Q)—‘
fr
e
i,
k1
X0,
o

pons
e
.||
=

M g
= Vo> R A

ot &,
o
N
s
o3t
0
)
o2
o
o
=)
R0

=)
o,
:Oé
o
1o

2
B
o,
L
Y
o
lo,
N

N
A wd,

o
N
B2 o ol -y U N

>
= 4
>
lomﬂﬁ

=Lore

d
=

T
-
/\C-)]—JO—X—]O

=
2,
o

.

o o
.

e
=4 2
;
i
L

o iy o R
= o

_,d
dlo
=2
L
)
=~
i, ol
¥
Ry
e
Ho

2 o
o
rl
=
i)
£ oo

omﬂ

> |0
it
rlot
> o
N
zi
ﬂ

M=
(e}
<
il
o
N
ol
ok
)
rir mo )
o%;

e
=
_>L

ol
-

<
BRIl
N

5

>

o

o> d
L

Lo
2o
A
lo -

=9 o o AL S oo bt N my P oA

4, M
f

i)

o,

ot

td

o2

oo

3

(i)

fo &

E

ot !

! g

BN g

ol
20
-
o



137

3t AefH-e] |
7] lellM = A s
HEk Ak o] EAA

(rapport)o] HQ3lt} &5

84 Aa2 A4
gafe] 4214kl
Sol Yt olsls} 73

= o
=
o?:: r‘E

o= AAE FXol| WES HAssIHA FH]9} FAF
3t oFo 7 wEy] 93k &£7|7F Feska, 5 vk ot
B X9 AFAl o] = A4S HA4d) o) g
ol ksl v A E3 719 &% JATHAE 100%9
Fa ATES dojof dt) A 2 A Aol o] &3t
FA Q9o meA YAFEL st A 75T v
{40 HollA & wEEE AT = 9lo] F4 49
Eob A e SatEd A neAdE e R AR
o] Ao} oatEe] nE4Ee] HHE YA
T Je Aow 7Y

AR = 3 715307 §le & 17419 74 A9
o] nl&4 AL skl Al 2 5:—%1 dolE A3t
100%2] +&9 A3ES Aot dold X9 A4 2
A AEEe it 9mmSlaL, Hold £A= Hi 165
o] TEEEHAL 10x] AdAE] st A
TA P F5E e Fat 205583, H71E
gpote 2 v A5 2447 65%9F 0% AT =5
AR FA o BT 7] 5ol vigh gt e 7}

ojglom, 49 A5 7|53 K o

10.

11.

12.

13.

14.

15.

REFERENCES

. Littler JW, Strickland JW: On making a thumb: a decade

of surgical effort. In Strickland JW (ed): The thumb. 1st ed.
Edinburgh, Churchill Livingstone, 1994, p 1

. Wei FC, Silverman RT, Hsu WM: Retrograde dissection

of the vascular pedicle in toe harvest. Plast Reconstr Surg
96: 1211, 1995

. Buncke HJ, Buncke C, Schulz W: Immediate Nicoladoni

Procedure in the rhesus monkey, or hallux—to—hand trans—
plantation, utilizing microminiature vascular anastomoses.
Br J Plast Surg 19: 332, 1966

. Byun JS, Park JW, Baik BS: Reconstruction of fingers by

microvascular toe transfer. J Korean Soc Plast Reconst Surg
20: 693, 1993

. Wei FC, Chen HC, Chuang CC, Jeng FS, Lin CH:

Aesthetic refinements in toe-to—hand transfer surgery.
Plast Reconstr Surg 98: 485, 1996

. Koshima I, Ohno A, Yamasaki M: Free vascularized

osteo—onychocutaneous flap for reconstruction of the
distal phalanx of the fingers. J Reconstr Microsurg 5: 337,
1989

. Spokevicius S, Vitkus K: Reconstruction of the distal

phalanx of the fingers by free toe—to—hand transfer. J Hand
Surg 16B: 169, 1991

. Koshima I, Moriguchi T, Hamanaka T, Umeda N: Free

second toe transfer for reconstruction of the distal
phalanx of the fingers. Br J Plast Surg 44: 456, 1991

. Koshima I, Inagawa K, Urushibara K, Okumoto K,

Moriguchi T: Fingertip reconstruction using partial-toe
transfers. Plast Reconstr Surg 105: 1666, 2000

Endo T, Nakayama Y: Short—pedicle vascularized nail
flap. Plast Reconstr Surg 97: 656, 1996

Lister GD, Kalisman M, Tsai TM: Reconstruction of the
hand with free microneurovascular toe-to—hand transfer:
experience with 54 toe transfers. Plast Reconstr Surg 71:
372, 1983

Foucher G, Moss ALH: Microvascular second toe-to—
finger transfer: a statistical analysis of 55 transfers. Br J
Plast Surg 44: 87, 1991

Woo SH, Seul JH: Distal thumb reconstruction with a
great toe partial-nail preserving transfer technique. Plast
Reconstr Surg 101: 114, 1998

Wei FC, Yim KK: Pulp plasty after toe—to—hand trans—
plantation. Plast Reconstr Surg 96: 61, 1995

Gu YD, Zhang GM, Chen DS, Yan JG, Chen XM: Toe-
to—hand transfer: an analysis of 14 failed cases. J Hand
Surg 18A: 823, 1993



8, No. 2, 2002

Vol.

138




