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Functional Evaluation of Thumb Reconstruction
according to the Level of Amputation

Kwang-Suk Lee, M.D., Joung-Woong Park, M.D.,
Dong-Hun Suh, M.D., Woong-Kyo Chung, M.D.

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

In 1980 Morrison and O Brien reported their experiences about the reconstruction of amputat-
ed thumb using wrap-around neurovascular free flap from the great toe with a nonvascularized
iliac bone graft. From then it has been considered to be a good reconstructive procedure for the
amputated thumb, but it’s indication has been limited distal to the metacarpophalangeal(MP) joint.
We have performed 37 cases of wrap-around free flap from the great toe for the reconstruction of
thumb amputated at distal or proximal to the MP joint and investigated their functional results
according to the level of amputation. Level of amputation was distal to the MP joint in 25 cases
and proximal to it in 12 cases. Pinching and grasping power, two point discrimination and the
amount of opposition to the other fingers were compared to the uninjured hand. Pinching and
grasping power were not significantly different according to the level of amputation but the
amount of two point discrimination was significantly high in the cases amputated proximal to the
MP joint. The opposition of reconstructed thumb to the other fingers was completely possible in
all cases amputated distal to the MP joint. In 12 cases amputated proximal to the MP joint of the
thumb, opposition was completely possible in 6 cases in which the iliac bone block was fixated in
the position of 30° flexion and 45 internal rotation but in 6 cases in the fixation of 30° flexion and
30° internal rotation, the opposition of reconstructed thumb to the ring and little fingers were
impossible in 5 cases and only to the little finger in 1 case. In this study, we concluded that even if
amputation proximal to the MP joint, it is no more contraindication of the wrap-around free flap
procedure for thumb reconstruction, however in these cases we recommend iliac bone block fixa-
tion in the position of 30° flexion and 45° internal rotation for the better functional outcome.
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Table 1. Level of thumb amputation

Level of amputation No. of patients
Metacarpal bone 5
Metacarpophalangeal joint 7
Interphalangeal joint 8
Proximal phalanx 17
Total 37

Table 2. Methods of fixation

Implants No. of Patients
3 K-wires 2
2 K-wires 26
1 K-wire 2
1 K-wire+wiring 4
2 wirings 3
Total 37
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Fig. 1. Fixation of iliac bone block.

A. Amputation distal to the metacarpophalangeal(MP) joint.

B. Amputation proximal to the MP joint. Iliac bone block is fixated in the position of 30° flexion and 30° inter-
nal rotation. In these cases, complete opposition of reconstructed thumb to the other fingers was impossible.
C. Amputation proximal to the MP joint. Iliac bone block is fixated in the position of 30° flexion and 45° internal
rotation. Tn these cases, the opposition of reconstructed thurb to the other fingers was completely possible.
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Fig. 2-A. Female 25 years old patient.
The thumb was amputated at
interphalangeal joint level.

B.Immediate post-operative
thumb reconstruction.

C. Post-operative 12 months.
The thumb was opposed to all
other fingers.

— 139 —



48, AvlEAZAT HaZAE D e A4 AN
AT 2N £ AR B 39 AAE BET A
<7} 108 (A 12: 8, A 27 28) oIt

A% B7ke old 4% 7 (two point dis-
crimination) & AHESITh HDRVE SR
#d 498 A 12X e FE 9.04+2 2mm
(range: 6-15mm) |3, AGRLA7} FHARA
298 A 2FME BT 11.2+2 Imn(range:
40-97mm) 2 AG@RLIF FHANAE 97 ¥
7t 2989 AsEg B slFel FRT(P=
0.013).

3 olazel &+

© 378 3 21 (56.8%) 1A olalZel F47t B
ek AERLk SRAIEE 4R A 12l
Me 1438 (56%) oA o121 Fe] F57t BFHUEH,
& A9 ol B} FHF FAAC HT 7.4+
7.4% (range: 0-20%)9] <18&<] F71 doiwte
o, 5% ¥ Yol Bo} FF 13.3+12.7% A
2oyl 25ANRE ZHREA A2@dAN = TH
(58.3%) A <1 &F9 F47F AFHI R g AF
o] Qolutt HF FAN| HF 16.3%8.8%
(range: 0.7-3%)9) ©14F9 F471 Lojxten,
¢ A3Z9 Yol®th #HFE 16,719, 2% (range:
0.4-3%) 9] FFS7F BAHAY, SFSF A7 o]
2g9] Zo| ztae A9 ¥4/t FFANRE 24
Bol A 1TdA LAEA A 2F Hr} @ol dowt

o0 (P0.031), o142 Wo] F4E T TUN F

AR ez elmgle Ael7k YTHPHO. 05).
4 ks o jgMel BES

F83 R A9RAst SeARE 4999F
9l A 1ZME 715822 207 (80.0%), Pl&32
2 199 (76.0%) oM &5 o3z RrpHAsen A
SRt FEATEE 298 AT F oIS
22 30°, W3 30°2 233 6 A 2-AD) = 7]
Aoz 3 (50%) oM & ooz ngHow 4
# (68%) AN 4E oldoz Hitgov o|4EE 2
307, W3lA 452 238 68 (A 2-BD) e 7%
Hog 43 (68%)oA FE olde=, vgHer 3
# (50%) oA ¥Z o]4e 2 F3tgith(Table 3).

3 1

254 Az B2 557 ZNAl S5 FA9 S
&8 9L ¥ epEdolN S ¥R A 8
olgte-g AlEre Adz UdsitHFig 2-A).
A % 6Q 599 F7A R AL o8 FF
2 AR APsIATE ol FH Zolx 2 5mol
3, A% wgos W TURE s 2749
K-8 AHgeld 2389, 592 A S 35
E93} princeps pollicis arteryE, A9 A WS
zZQwal 9 SIFNE BREid, AAL FAF
o} gorel e £ AR o) FA ANAE
233t (Fig. 2-B). ¢ 12702 AF FAA A
A 729 eleAlste] Funiile] Fedtii, F2
2oke AL 4 JAHFig. 2-0). AAFFA o
e PHe 3 hmPIl, pinching power R grasping
powers: &) w3 zt2} 75%% 89% Tt

& 2

2UA A BAE ALERNAN d3d F EF
5 2A9 AL ol EPYAM FFADR
Ao HAolE B ¥ Roldg Al Fuz
A (Fig. 3-A). 4 F 684 54 £
HRHE 0|43 F£7A ARES AP S
Zolg] oA &L ARETAA A 71 W
o2 AP F 27 30°, WA 30°= 2709 K-
Ae Agste] A9 FFd At AL
A 1l& $ZF93 princeps pollicis arteryE,
Aue A 1S FE2ANH 8 sPAE B
3, AAL Fare 4o ¢ AAH TR
o9 A ANAL Bk (Fig. 3-B). €% 5
W A4 o)A29 TEFE ¥ AT ZolRt
10%, 5% A% Wolnrk 7%9 FTESFE 2ok
AR $EAY A, AAZ] FEAFL 73
o1, #xeke A& gl e, &A%
= 10m A2 Wyol B3N HFig. 3-C,D).
AD F7A old g% FEE 12mR3, pinch-
ing power 2 grasping powert Fol Hld z}
7} 59,5%% 94.9%tt. AA ks AH@ZNA
&333 tEgle] ¥€ 3x o

— 140 —



Fig. 3-A. Male 24 vyears old patient. The thumb was amputated metacarpophalangeal joint level.
B. Immediate post-operative thumb reconstruction. The iliac bone block was fixated in the position of 30"
flexion and 30" internal rotation.

C. Post-operative 5 years. Only end-to-side opposition to ring finger was possible.
D. Post-operative 5 years. The opposition to the little finger was impossible.
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Fig. 4-A. Female 28 years old patient.
The thumb was amputated at
metacarpophalangeal joint
level.

B.Immediate post-operative
thumb reconstruction. The
iliac bone block was fixated in
the position of 30° flexion and
45" internal rotation.

C. Post-operative 12 months.
Opposition to the all fingers
was possible.
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