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= Abstract=

Free Second Toe-to-Index Transplantation for Index Reconstruction

Myung Chul Yoo, M.D., Shin Hyuk Kang, M.D., Jae Whan Ahn, M.D., and Sung Ki Yoo, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea

The development of a safe method of transfer of the greater toe for thumb reconstruction, using
dorsalis pedis artery and the great saphenous vein, suggested the possibility of one stage microvascular

transfer of the second toe for reconstruction of surgery.

Based upon our part experience with microsurgical experiments, limb transplantation and toe-to-thumb
transplantation since 1975, we accomplished the second toe-to-index transplantation done in Korea on
Qctober 24, 1979, and succeeded in one stage second toe-to-index transplantation in two cases.

Following results were obtained.

1. Free second toe-to index transplantation on making a index is the most excellent method of index

reconstruction with results in minimum functional and cosmetic impairment.

2. Technically, skin incision, isolation of blood vessels and flexor tendon in preparation for trans-
plantation of second toe is more difficult than that of greater toe.
3. The specialized microsurgical training with skillful technique is essential for success.
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FARDAPEFT L G A2 19704 108 23S
Al 2 FAF o] & AAAMA g ol FeuHor
A,

TEL FHYLER ¥ ¥ gd A+ Donor digit
(Second toe) & H &2 o3& ¥ Yol 4 & Recipient
site g F#3 o

MR, Z3-A47 (Foot dissection) (Table-1)+ A4 o)
£ o3 Yo A=Y F Y-shaped incision® & Yol
¥ I Y-shaped Limb& s et 59 Web space
of sjetskAl Rk, 2l o] $49 Limbe Metat-
arsophalangeal joint 4H4 < 2.5cmell 4 wbuiA #le}.
A+ Dorsal digital vein® we} g A3 Second
toe2 F¥ i+ 2E Vein, Dorsal venous arch 18
= Great saphenous veing #2471 o] A4y ¢
) § A% F Az, Dorsalis pedis artery®]
2] ¢] First dorsal metatarsal artery % wWelg X
A2FA2 FFEE XY AARE AR F A4
w13l o= Interosseous muscle® Second metatarsal
boneo. 2 Be] stulo 2 welsted Al 2 Metatarso-phal-
angeal jointo 4] F=tstz Second toe & A 2 F A
AgAdodl 4 F4dA <t (Disarticulation) g o= ol &
2 FY k& F43 A+ =23 (Condensed fibrous
tissue)® (Plate)e] F4 ¥ ZFZ(Plantar and
lateral side)oll ¥l2 gl % Digital arteriest 94 2
ZF ActAzlicl. A 2% 443 & (Long extensor
muscle) 2 FA4 » ¥F47 (Superficial peroneal
nerve)®] £zql Zw) 347 (Dorsal nerve)-§ 4fz] 3}
o AA A& F AdAs FHA 4o} Web space?]
-2 §-(Plantar aspect)oll V-shaped A7 3 Zuj a8
shaloll MER o 3cmAE YAANE HE F FAT
Z % (Plantar structure)dl Digital nerve ¥ =] 2 %3]
9] Al8ZZA (Long flexor tendon)€ Quadratus
plantae @ o} & ZA 2 Folrtt THAF FUA
uhejdle] FXT Aoz Az ¥ AT A 2FA
(Second toe) & Dorsalis arierial arch®] 4712 T2
& Adstae st s gelAgc. el A2 3A
+ Warm saline pad2 »&slz Ay § F+ 4o
¢l Rheomacrodex(Dextran 20)& w#h2A] 2= F3
o we)gl A 2% & Pink color2 ¢]4d] g
Al (Suitable state)9] 2= Perfusion& &= ¢kgtel,
aiu Al 2Z=18 443e ¥el+ Recipient siter}
ZA)§ o4 ¥ F YES AN 4R AL £
el & &4 ket (Fig 2)..

E, Recipient site?] 433§ (Hand dissection)
(Table-2) & 3 ¥4 (Anatomical) Snuff boxel 4 &

F%9 9 %439 (Concomittent vein)s+ Cephalic
vein o}-§e Superficial radial nerves} Digital nerve
¥ yelda Al 2 A4AA S FTIAE el F F
¥4 F& 482 E¥l8geh

Mimy, ZA)o]4 (Second toe-to-Index transfer)el 4
o] A ¢ste (Second toe)e] THAES HAdETEE
A8 AAF F A 249 delgle FHAF A
Bl & P& 4 YAFE Air drillg AHg3td 5
A FE HEL A 25 FHAE AGEE o4
% K-7422 3347, Dorsalis pedis artery &
#] 282 Snuff box #-¢]o) 4 Radial rateryst 4¢3
n] A &lofl 4 10—0 Monofilament nylonez X%#
Radial arteryst 439, g8 % Dosal vein
(Cephalic vein)®& =22 Fuwj$9 Dosal vein %
Great saphenous veinz} 94| 3¢l c}. o}-&# Digital
nerves 10—0 Monofilament nylon¢ & Perineural
suturestZ 4A 2L A3 Interrupted suture, FZA
£ Modified Bunnel technique= #zz ¥}, =
¥ a&¢ 2F Draind 34 Atz 713ge] $¢
et

A 2&A AAYY ) FAEL Web spaced 544
A=A Aglel 4y F¢FE sy E v AAE
R oH PEA 3L 5470 28R

dn, 4% AAze ARAE M Felus 42
¥ F1m o] 4 219 Y44l € Doppler flow meter,
Skin thermometer and Plethysmography $o2 #
sty 2 <43 F+e Celespor 3. 0gm/days 797+
Z2elz Low molecular weight dextran 500ml/day2
592 AYFAPeH AT Y& AAA7E
Aspirin 2. 0gm/day. Persantin 150mg/days Sl e
2 Heparing A8 443 ¢z oo ge} 2tk
Tanking @ Cervical sympathetic ganglionic block
4 A8 slq e}

TEF iy Fol go] At dzdd FEF &
1094 Lapstzn 238 s A 553 &%
£ Aastd 3F4H A I A LFL AFAF
b, T8 Aol AAs AFE F FF 6T F4
H 3 F28E Azl 22y Sz 444 K- 7
AL 2AYF AAsg o ¥ A4 F4 21HYE
A& A 2FFAETL FALFL FAold Al 2293
ARAPAEFFe AL 180° THL 110° 3T
FEANE 292 ZFdd A= Ninhydrin w8l 4
o4, Two point discriminatione] 8mm= $43t¢
ox m&dq FPNAE FL& A3E 29 (Fig.
1-B).
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Fig. 1. Sl 1. A. ¢ A X9 Rg:a 29 ZHUXTF Y ¢y THAEE A v Ak
£AE nolwl o] 4% Al 2F A} AP Ao Ao o Yy g gt}

B. #¢F ol48 X9 2g o418 A3 Al 242, 24287 44 % A BP $FH S A
HAH o 43 slFgA4oat JYA dE 2 A0E vdZdul. (AARA oTAHEH)

Fig. 2. ol 4% # 2329 2uid 24,

Sag A5 A B4 AWE 2T Yok
(A 24 120 9)

Table 2. Hand Dissection4] s} 333 TxE.
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o]O%, 204, <z, A4 : ¥4

644 A A=A e FAE2 23AA $3Q
A FHAE AALE Ade At4ez(Fig 3-A)
$2& A 228 THAAERRE R FHAELVAY
SEA v GFstg o 1980d 8Y 204 g4 Fe
S & At 95 Al 2FAE ol &7 FAe]
Ae¢ Agsges. 39 13 2 2L FaYAA
Bone peg® 4143 43 23 K- Aoz a3 o
A2EA Y AHE Fol 15 o] AM2FFAALRAE
A Ak A ALtk FEA DL 64 20| Lo
gos K- 24& $¢% 325090 AAAz e,
R o] A% TR vFE Az AAEd
Agsig ek, £EF 120494 2 )48 AA Y FFY
e A 2FFAATRAL Aol A 2THAAR
FALFE 44 180° FA 120°2 <fIYPed, 3
A o) 4 = Ninhydrin ¥+%d] ¥4, Two point discr-
imination 7mma $4H o vl 4t FUAAE 9
A & 23§ 2434 (Fig. 3-B).
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il

I

3 2o el FEy W g dd g U
e g v} EAAAEE 2R Sgd A AT
Th¢ ¥ A9 2344 AR E2+ Nicol-
adoni(1897) & #7451 ¥-1 (Tubed pedicle flap)& o]
Ag Fo] frel Exel4 oz oA A7 Staged pedicle
graft® & 4 9= o] sjo = Pollicization, Osteopl-
B ubde] LA g

astic reconstruction 59|
10,12,13
Clarkson(1955W)¢ & <lA¢] RAAA 4ol 48
F449€ vt glomz, ZTAE ol 4T FEAA
Ass FARda 2 FYH FAE o] 4T F2A
9 2 8 QA4 A AT/ Wi A¥HAGE
ul’® Buncke(1966v)V% 5 A¥ FE& o] 434 F
ANg A2 oA e o 4T vk At 2
FAE A2 oJ4de vt 29 FAAe] AAHe
il ol FA AP A 4 YA eHAAY
A4 715 9 o 4T FHFo] 4R F
Zghe}ihin1® - Cobbett(19684)% v ¥4 A, A%
+d, 222 Nail® 3 #4948 A9 dedal =X
°If¥‘§% T2 AR oiw o E WYHE AF Fo
g ol @ Al A P e}, 2] 2o Buncke, Tsai, O'Brien %
©]%1® Dorsalis pedis artery 2.2  Great saphenous

veing ¢| 8§ Toe-to-thumb transfer& 2zstal A
FANAE AL A 2 &R (Second toe)s] o} $o]
#HA. A 292 (Index) A 71 ¢ & A 2 Z2) (Second
toe) 7} Y Aol S5 A fAY Ae] gom
A 2FAE o|43tE tlE o} F FL Age] W 4 9
e e FAE AT o ZRAE HHsE
Ars Al 2FAE At o o4 dFoR A,
Al 2 FAd A FFH+ ¥ H(Artery and Vein) & 4}
2lEte Aol FRA R o3y FA, A2ZA=
®ol7/tE I (Flexor digitorum longus) whel 7+
Quadratus plantaest o+ & FA =2 Forte TIAF
Faeoz FzA=E Fste FZA (Flexor hallucis
longus tendon) AH B} A}, A, s2AANA
F2x NHnch AAMFAde] As rled Yo ¢
TN 2ol b HPF 2ddAE Y Y
Al Azke] o AR AT FHF Waaydt,
A2ZA HFAFFY FA F9& First dorsal
metatarsal artery2 o] F9.-& First web spaced] 4
FzA9l A 2FAz EAAE ANJA 4 FrAz F
AHE 39 & Az A 2FAN2 FFHE Yo
o] 85 & o' (Brien o] Cadaver i Foll 4 &
28 F3 yYo§ FFL Plantar digital vessele] ofu
& Dorsalis pedis arteryzt+ AF4-¢& W4 # Plantar
vessel®] ¥ u i Dorsalis Pedis atery?] 2ito]
o Helds AFEE o 4 S0}

First dorsal metatarsal artery+ Zuf &) 4 First,
second metatarsal 4be} g FHEE ol oF 786% A
F4 (Superficial) 22 x&3v 22%94 Dorsal
interosseous m. 7153 1AM A Futeldl Agal
Fo g 2L, AoV AYY 2¢] ZFAA
+ Plantar vessel& 7 &2 First dorsal metatarsal
artery’t 5 EA4 oz =38 delgdd. FAA4
Donor site®] Skin flap @ o]4l 8¢ &4 Holz
gt EgFA A A Skin flapAl v 4T sl ¥z 3
23l ol 4 Rst A Fe] @A st BPA EAAE
donor sites} Recipient sites] & bu}e] 4] 43 whe
g 2 & vaPAFo e HAY Y W
A 2AELh? g o8 go] A Fa 26
A Doner site®] e =234 niFeos o3y
FAazl g8 AdLAE g, O Brien(1978W)£1®
ol gE o] 3l 3ol A A 2FAE Al 242 Y
497 AR g3t FL AAE 23T Leung
(19804 ) &' 4 A 2FAF FAAA o] 4 o
E AFHoz payct. Transfersle 29 A"
A4 Ao elg 4xuw 4% Donor footd] 1
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Al 2 o ul g FHANA FrAE o &%
d7t EfFol AM2FXNF o EPE wug 3z
Recipient sites] A& | 2 & § o] &% o2} &2
2§ o] $% Toe-to-thumb transferd] 4 n] L84 oz
Fa Ao 2y sl RHAAE 94 M2 F
A g ol 4 st Fx & T 5L s
A 24 QA ste Do Ae K3 A 2FAs AAsL
FEstL Fl g et A xlge] 781 Second toe-
to-Index transfer 2¢]el 4 25 v g8y o2y A%
Hoz ol FFPon FHY FRHFE A9 JERY
2 ek

& =

Auga g Fduly AYgSGdaddA
€ "ATey sldez A4 AP ga€ Y 1980
W o1293d HERG uf ol dukA] 2A o] 4 € (Toe-
to-thumb transfer)?] H}8& Ed 2 st 1979d 10
Y¥e Ack A 242 Pz} 26 A Second toe-to-
Index transfer& A8 2 1508 4R FA 23 e
o AEE dgld.

A5, A 292 43¢ (Second tioe-to-Index trans.
plantation) & o= & FAAREuct A $4
i, Zlgeey st on fEie e 8
71 k& ®EEA) 7 A A A ol o

4, ¢ T4 22 43 ¢ (Toe-to-thumb tran-
splantation) 3.t} #| 2 42 4 3 4 (Second toe-to-Index
transplantation)4] A 2 &A=z FIHE 34, FTF
2 9 9 SRR oS AR FE B @
o
A, A 2424 3 4 (Second-toe-to-Index transpl-
antation) & LES AL a3& vlAFEY AHE
2az 3.
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