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— Abstract —

Immediate Toe-to-Hand Transfer in Acute Hand Injuries

Sang-Hyun Woo, M.D., Hak-Soo Kim, ML.D.

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

From 1994-2001, 25 mutilated digits were reconstructed with immediate toe-to-hand transfer in
acute hand injury in 21 patients. There were 15 cases of great toe-to-hand transfer(partial great toe
transfer 8 cases, modified wrap-around procedure 2 cases, and trimmed great toe transfer 2 cases)
for thumb reconstruction, 2 cases of second toe transfer for index reconstruction, and 4 cases of
simultaneous two toe-to-hand transfer(great toe & second toe transfer 1 case, bilateral second-toe
transfer 2 cases, combined second & third toe transfer 1 case) for reconstruction of multiple digit
amputations. Two cases of emergency exploration(2/25, 8%) were successfully salvaged. The inci-
dence of emergency exploration and postoperative infection was not significantly different from
that of the elective toe-to-hand transfer cases. Duration of industrial insurance coverage was 225
days, which is much shorter than that of elective cases. Among 43 % of patients maintained their
original job even after injury and immediate toe-to-hand transfer. The subjective satisfaction self-
assessment scores of aesthetic appearance and function on the new reconstructed thumb were 80
and 88 in average, respectively, over a total score of 100. These were higher than those of recon-
struction of other digits, but lower than those of elective reconstruction. The donor site after har-
vest of the great toe was mostly unsatisfied in a view of appearance.

Immediate toe-to-hand transfer provides many advantages over elective procedure in acute hand
injuries such as single stage reconstruction, shortened convalescent period, early return to work
and efficient socio-economic factor. Furthermore because there were no significant differences in
success rate, frequency of complications or ultimate functional result, immediate toe-to-hand
transfer is a safe and reliable procedure in case of limited indications for acute digits loss.
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Table 1. Patients Summary of Immediate Toe-to-Hand Transfer

Injured digits/level of amputation

No. of transferred toes

Operation methods

Thumb
distal to/at IPJ 8 Partial great toe transfer
distal to MCPJ 5 Wrap-around procedure
2 Trimmed great toe transfer
Index
distal to PIPY 2 Second toe transfer
Multiple digits
at proximal phalanx 4 Bilateral 2™ toe transfer
2 Great toe/2™ toe transfer
at MCPJ 2 Combined 2"/3" toe transfer
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Table 2. Comparison of Overall Results of Immediate and Elective Toe-to-Hand Transfer

Immediate transfer

Elective transfer

Number of transferred toes
Survival rate ‘
Emergency 'ex:ploration
Number/kinds of secondary operations
pulp plasty
tenolysis
tendon plication
scar revision
nail fold plasty
others
Duration of industrial insurance coverage
Previous job
maintain
change/quit

25 18
100% 100%
8%(2/25) 12%(2/17)
9 7
2 2
2 1
1 1
2 2
3 2
225 days 323 days
43%(9/21) 85%(11/13)
57%(12/21) 15%(2/13)
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Table 3. Subjective Self-Assessment Score* of Patient with Immediate and Elective Toe-to-Hand Transfer

Immediate transfer Elective transfer
Hand
Function
thumb 80(100~65) 93(100~80)
other digits 68(85~50) 70(90~60)
Appearance
thumb 88(95~80) 90(95~80)
other digits 65(40~90) 72(50~90)
Foot
Function
great toe loss 88(100~70) 85(95~80)
other toes loss 85(90~70) 90(100~60)
Appearance
great toe loss 60(80~50) 65(90~50)
other toes loss T9(95~70) 81(95~60)

Score* number of subjective satisfaction with operation results over a total score of 100.

Table 4. Functional Results of Reconstructed thumb with Immediate Great Toe-to-Hand Transfer

[N
Operation methods Static 2-PD(mm) Key-pinch(% of normal) ROM(")
1PJ MCPJ

Partial great toe transfer

IPJ preservation(5) 7 mm 80% 38 80

IPJ arthrodesis(3) 8 mm 58% - 72
Wrap-around procedure(5) 9 mm 60% 40 65
Trimmed great toe transfer(2) 10 mm 55% 35 75

Table 5. Functional Results of Immediate Second toe- and Two Toe-to-Hand Transfer

*Group A(n=2) B(n=4) C(n=2) D(n=2)
Static 2-PD(mm) 10 12 13 13(8)
Active ROM(") 194° 127° 102° 105°(90%)
DIPJ 31 15 20 15
PIPY 75 32 24 35(30)
MPJ 88 80 58 55(60)
#Grip power(% of normal) 90% 65% 55% 30%

*QGroup A : second toe-to-index transfer
B : bilateral second toe-to-hand transfer
C : combined 2™ and 3rd toe-to-hand transfer
D : great toe(n) and second toe-to-hand transfer
#Grip power which was measured by Jamar grip dynamometer compared with that of the opposite hand.
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Fig. 1. Case 1. A. Traumatic amputation of distal one-
third of the left thumb with intact articular surface,
preoperative view. B. Postoperative view of recon-
structed thumb with a great toe partial-nail pre-
serving technique showing some scar contracture
of radial nail fold. C. Appearance of donor site
looks like brachymetatarsia.
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Fig. 2. Case 2. A. Preoperative view of amputated left
thumb. The patient was transferred for thumb
reconstruction after primary closure at local clinic.
B. Harvested partial great toe from left foot and
postoperative view of donor site. C. Appearance
of reconstructed thumb 40 months postoperatively.
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F ig. 3. Case 3. A Severe crush injury on the thumb and other 4 fingers, preoperative view. B. Preoperatlve des1gn for
partial great-toe transfer on the left foot and whole second toe transfer on the right foot. C. Appearance of
reconstructed thumb and index, 26 months postoperatively. D. Donor site appearance.
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