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A Clinical Study of Replantation of Amputated Limbs and Digits

Soo Bong Hahn,v M.D., Young Gun Koh, M.D., Eung Shick Kang, M.D., Nam Hyun Kim, M.D.,
Byeong Mun Park, M.D.

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

In 1960 Jacobson and Suarez introduced the operating microscope to vascular surgery and demonstrated the superiority
of small vessel repair using magnification. The first clinical replantation of an arm in the western world was performed by
Malt in 1962, and Komatsu and Tamai reported the successful replantation of a completely amputated thumb in 1965.

To perform a digit or hand replantation, microsurgical anastomosis of blood vessels is absolutely essential to
revascularize the severed part. Without accurate repair of bone, nerves and tendons in addition to vascular anastomosis,
however, it is impossible to gain functional success when replanting a digit or hand. This is a difficult task because all struc-
tures must be reconstructed at the same level and time. Even if the repair of some structures has been postponed, the
secondary reconstruction may also be troublesome due to circular scarring at the replantation level.

Since replantation surgery has been popularized throughout the world in recent years, the replantation sucess rate has.

increased and the surgeon’s interest in functional reconstruction of replanted digits or hands has been stimulated.
The authors have seen and studied 6 cases of upper limb and 20 cases of finger replantation from May, 1980 through
January, 1982 at the department of orthopedic surgery, Yonsei University College of Medicine.
The results were as follows:
1. The average age was 20 years and the male to female sex ratio was 4.5:1.
2, The causes of injury are detailed as follows: electric saw(6); cutting machine(5); roller(4); presser(2); stone(2);
others(3).
3. The level of amputation in 26 replantations was as follows: thumb, 3 cases; index finger, 4 cases; middle finger, 9
cases; ring finger, 4 cases; palm, 1 case; wrist, 3 cases; forearm, 1 case; upper arm, 1 case.
4. ‘The maximum ischemic times for successful results were 16 hours in limb replantation and 22 hours in finger replan-
tation.

5. Six limbs, with four complete and two incomplete amputations, have been replanted and all six limbs survived:

Twenty digits, with nine complete and eleven incomplete amputations, have also been replanted and 6.5 cases of nine -

complete amputations and 10 cases of eleven incomplete amputations survived. A total of 22.5 cases{86.5%) of
replanted limbs and digits survived.
6. The results of joint motion, two point discrimination, sensory recovery and status of sweating due to recovery of sym-
pathetic nervous function following replantation were satisfactory.
7. In the early stage of our series, postoperative systemic heparinization was used in some cases, but recently we have
achieved good recults without it.
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8. Main causes of reattachment failure were tissue crushing and secondary thrombosis of the anstomosed vessels.

Key Words: Replantation, Limb, Digit.
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Table 1. Age and Sex distribution Table 2. Causes of injuries
S . L
ex M F Total Limb Digit Total
Age Electric saw 2 4 6
0-—10 1 2 3 Cutting machine 2 3 5
11 —20 8 0 8 Roller 1 3 4
21 — 30 5 0 5 Presser 2 2
31 — 2 1 3 Stone 2 2
41 — 50 2 1 3 Others 1 2 3
Total 18 4 22 Total(patients) 6 16 22
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Table 4. Survival of limbs

SAAT 115 10007 F3e] F Antaa] 2000F Complete ~ Incomplete ¢ .o
) amputation amputation -
16,5417} A58t} (Table 4, 5).
Arm 1 1
A [}
6. anuel Forearm 1
AR ol AAG 3.501E 25 4xold BATHL Wrist 2 ! 3
o] Afdelezs $EYUY A2 A A} Y Palm 1
t ts. 4 2 100%
Table 3. Level of amputation Total(6 pts) A )
Limb Table 5. Survival of digits
Arm 1 Digits Success
For'earm ! Complete amputation 9 6.5
Wrist 3 Incomplete amputation 11 10
Palm 1
Total(16 pts.) 20 16.5(82.5%)
Total 6 limbs (6 pts.)
. Table 6. Causes of failure of digits
Digit
Thumb 3 Tissue crushing 2
Index 4 Thrombosis
Middie 9 Artery 0.5
Ring 4 ' Vein 1
Total 20 digits (16 pts.) Total(20 digits) 35
FINGER
complete incomplete
1(1) 1
o+
THUMB 5(0.5)
complete 1incomplete
5 P 1 4(1)
0
1 1
0 0 0 1
0 1 8(2.5) 9(1)
1 2

Fig. A. Level distributions of our digital replanation series ( ) indicates failure of replantation.
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