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— Abstract —

Thumb Reconstruction with a Free
Neurovascular Wrap-Around Flap from the Big Toe

Kwang-Suk Lee, M.D., In-Jung Chae, M.D,, Seung-Beom Hahn, M.D.

Department of Orthopedic Surgery, Korea Univerity College of Medicine, Seoul, Korea

There are several methods to reconstruct an amputated or lost thumb such as toe to thumb

transfer, pollicization and other variety of free flaps.

In 1980, Morrison and O'Brien advocated reconstruction of the thumb with a free
wrap-around flap from the big toe to recreate a stable, sensate and functional digit,
including the nail. '

From March, 1982 to December, 1992, thirty cases of thumb reconstructions were
performed using the wrap-around procedure at Korea Univeristy Hospital.

1. 29 cases of total 30 cases were successful and can be obtained the excellent results in
functional and cosmetic aspect.

2. In postoperative complications, one case is graft failure, six cases in partial skin
necrosis, one case in malunion, 15 cases in resorption of grafted bone piece were come
out.

3. Even if the 1st metacarpal neck amputation is occurred, thumb reconstruction with a
free neurovascular wrap-around flap was also possible, however, the limitation of the
mobility of the reconstructed thumb and resorption of grafted bone piece were come
out.

We concluded that cosmesis and fuctional results were quite satisfactory despite of some
complications. The thumb reconstruction with a wrap around free flap from the big toe in
thumb amputated patients is the excellent method in the cosmetic and functional aspect
and can be considered as the most useful method because of less morbidity to the donor
site and the operator should be trained to get the meticulous microsurgical technique and
to detect the complications.
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Table 1. Age and Sex distribution

Age Male Female Total
0— 0 - 1 1
10—19 3 1 4
2029 16 4 20
30—-39 2 1 3
40—49 - - 0
50—59 - 2

Total 21 9 30

Table 2. Level of thumb amputation

Level No. of Patients
Metacarpal bone 5
Proxiam phalanx 17
Interphalangeal joint 3

Skin only

Total 30
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Table 3. Number of anastomosed vessles

16(5)
1 artery—2 veins 14(2)
Total 30

(G

1 artery—1 vein

—cases of vascular complications
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Table 4. Anastomosed arteries

Donor
Posterior tibial artery 2
Dorsal pedis artery 18
1st dorsal metatarsal artery 8
1st plantar metatarsal artery 2
Recipient
Princeps pollicis artery 14
Radial artery 15
1st dorsal metacarpal artery 1
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Table 5. Anastomosed nerves & Sensory reconvery

Nerves No. of Patients TPD
SRN-DPN 1 13 mm
SRN-DPN

1DN-1DN 10 11. 2mm
2DN-2DN 9 8.5mm
SRN-DPN

2DN-2DN 8.2mm
1DN-1DN 15 mm

SRN : Superficial radial nerve
DPN : Deep peroneal nerve

DN : Digital nerve

TPD : Two point discrimination
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Table 6. Methods of fixation

Implants No. of Patients
3 K-wires 2

2 K-wires 15

1 K-wires 2(1)

1 K-wire+wiring 3

2 wirings 3

Total 25

( )—Malunion case
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Table 7. Complications

Complication No. of Patients Comment/Treatment

Graft failure 1 Groin tubular flap

Skin Necrosis 6 Curettage & secondary closure(4)
Inguinal flap(2)

Malunionthyperextension) 1 Corrective osteotomy

Bone resorption 15

Fatigue fracture 1 0O/R & F/F with bone graft

Infection 1 Drainage and antibirtics

Nail deformity 11 Inguinal flap(1)

Fig. 1A. Preoperative photograph of both hand showed amputation of Lt. thumb at the level of interphalangeal joint.
B. Preoperative roentgenogram of both hand showed amputation of Lt. thumb at the level of interphalangeal
joint.
C. Intraoperative photograph shows the elevated wrap around flap from doner site.

D. Follow up photograph of postoperative 2 years showed good replica of intact thumb.

E. Morbidity of donor site was relatively negligible.
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Fig. 2A. Preoperative photograph of both hand showed
amputation of Rt. thumb at the level of metac-
arpal neck.

B. Preoperative roentgenogram of both hand
showed amputation of Rt. thumb at the level

of metacarpal neck.
D. Pinching was possible between Rt. thumb and

middle finger.

C. Functional and cosmetic results were quite
satisfactory in postoperative 3 years.

E. Pinching was impossible between Rt. thumb
and little finger.

9 AcHFig. 3AD). 1H6AE 33 2
o) wAstel Wi B FAA Mo J2AY
.

2o A% Ad dAdA ReFgen
Hae e Ag MYl AT 2 F laAIME
29 242 A8 RNBEe AP} H Table
7).

Ho



Fig. 3A. Postoperative 10 months roentgenogram showed marked resorption and fracture of the grafted iliac bone.

B. Union was obtained after open reduction and internal fixation with cacellous bone graft.

C. Reduced size of the reconstructed thumb was noted at follow up photographs of postoperative 1 year 7

months.

D. Functional results were quite satisfactory despite of reduced size of reconstructed thumb.

Table 8. Bone resorption according to amputated level

Percentage of Resorption(%)

Level -
Length Width
Proximal to MC joint 14.7 17.1
Distal to MC joint 7.7 14.0
Total 9.2 14.7
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Table 9. Result

Case Age Level of Follow-up Bone Resprption Sensory”* Pinch
(Yrs.) Amputation (Mons.) Length Width Return(mm)  power
1 33 M PP 0.6/5.8 0.3/1.2 11 —
2 22 F PP 4 0 0 4—38 -
3 22 M P 7 0 0 7 -
4 24 F PP 9 0.5/0.5 0.1/0.7 6 53.9
5 26 M MC 72 0.6/4.6 0.2/1.2 10 -
6 20 M MC 9 0 0.1/0.4 - -
7 25 F P 3 0 0 7 -
8 17 F MC 7 0.1/5.6 0 7 -
9 20 M PP 5 0.9/4.9 0.2/1.0 15 90
10 33 M PP 32 0.9/4.5 0.1/0.8 6—10 38.9
1 54 F PP 16 0 0.2/1.0 9-—-1 80
12 20 F PP 12 0.5/4 0.2/1.0 12 8.7
13 17 M MC(skin) 7 / / 10 62
14 23 M MC 32 1.8/4 0.2/1.3 15 -
15 50 F PP(skin) / / 9 72
16 24 M IP(skin) 48 / / 6 88
17 3 F IP(skin) 18 / / 8 76
18 25 M PP(skin) 50 / / 8 82
19 26 M PP 48 0.2/5.0 0.1/1.2 12 -
20 30 M PP 30 0.6/4 0.2/1.0 190 36
21 13 M PP 3 0 0 8 59.2
22 23 M PP 12 0.4/4.5 0.2/1.2 11 51.4
23 22 M PP 42 0.9/4.5 0.2/1.0 9 52
24 19 M PP 36 0 0 9 62
25 24 M MC 41 0.8/5.8 0.4/1.2 12 52.6
26 25 M 1P 30 / / - -
27 24 M PP 28 0.2/4.5 0.2/1.0 - -
28 27 M PP 6 0.1/3.5 0 11 59
29 25 M PP 3 0.2/4 0.2/1.0 - -

30 38 F PP 25 0.6/3.8 0.5/1.0 8 50
Mean 28 9.2% 14.7% 9.4 59.5%
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