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Digital Replantation in Industrial Punch Injuries

Kyu Cheol Lee, M.D., Dong Chul Lee, M.D., Jin SooKim, M.D., Ph.D.,
Sae Hwi Ki, M.D., Ph.D., Sl Young Roh, M.D., Ph.D., Jae Won Yang M .D.

Department of Plastic and Reconstructive Surgery, Kwangmyung Sung-Ae General Hospital, Kyungki-do, Korea

Purpose: Industrial punch accidents involving fingers cause segmental injuries to tendons and neu-
rovascular bundles. Although multiple-level segmental amputations are not replanted to regain function,
most patients with an amputated finger want to undergo replantation for cosmetic as much as functional
reason. The authors describe four cases of digital amputation by an industrial punch that involved the
reinstatement of the amputated finger involving a joint and neurovascular bundle. Amputated segments
were replanted to restore amputated surfaces and distal segments.

Methods: A single institution retrospective review was performed. Inclusion criteria of punch injuries
requiring replantation were applied to patients of all demographic background. Injury extent (size, tissue
involvement), operative intervention, pre- and postoperative hand function were recorded.

Result: Four cases of amputations were treated at our institute from 2004 to 2008 from industrial punch
machine injury. Average patient age was 32.5 years (25~39 years) and there were three males and one
female. Sizes of amputated segments ranged from 1.0x 1.0x 1.2 cm?® to 3x 1.5x 1.6 cn. Tenorrhaphy
was conducted after fixing fractured bone of the amputated segments with K-wire. Proximal and distal
arteries and veins were repaired using the through & through method. The average follow-up period was
thirteen months (2~26 months), and al replanted cases survived. Osteomyelitis occurred in one case, skin
grafting after debridement was performed in two cases. Because joints were damaged in all four cases,
active ranges of motion were much limited. However, a secondary tendon graft enhanced digit function in
two cases. The two-point discrimination test showed normal values for both static and dynamic tests for
three cases and 9 mm and 15 mm by dynamic and static testing, respectively, in one case.

Conclusion: Though amputations from industrial punch machines are technically challenging to
replant, our experience has shown it to be a valid therapy. In cases involving punch machine injury, if an
amputated segment is available, the authors recommend that replantation be considered for preservation
of finger length, joint mobility, and overall functional recovery of the hand.
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Fig. 1. The piercing tools used in the punch press.
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Table 1. Patient Profile

Pt. No. Sex/Age Finger Level Amputated segment size
1 M/35 Lt.MF DIP}¥ 20x12x13cm®
2 M/25 Rt.MF PIPJ' 3.0x15x1.6cm
3 M/31 Lt.MF DIPJ 10x1.0x212cm®
4 F/39 Rt.LF DIPJ 10x12x12cm?

*: DIPJ, Distal interphalangeal joint
' PIPJ, Proximal interphalangeal joint
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Fig. 2. Operation method. (left & right) Tenorrhaphy was con-
ducted after fixing digits on amputated segments with
K-wire. Proximal and distal arteries were replanted
using the through & through method. Veins were
replanted on both volar and dorsum, and neurorrhaphy
was conducted.
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Fig. 3. Case 1. (Above, left & right) A 35-year-old man shows the amputated segment on left middle finger by the
industrial punches. (Below, left) Note the limitation of active range of motion of the distal interphalangeal
joint. (Below, right) After tendon graft was done, the active range of motion on the joint was improved.
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Fig. 4. Case 1. (Left) Preoperative radiologic finding. (Right) 16 months follow up.
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Table 2. Results of Digit Replantation

1 IS AFF(stump)ol K-wire
N2 ngetlar, At 70% 3= x3d 243

B 7pgAE 9] 74 (crust) B AAG 3 9% Aol 9l
BRZ= 292 (split-thickness skin graft)S &
o e Y T dAAE BHe 5 % WAt
ol 55 % MWL 1022, +F5 ¥ M
el A4 (Palmaris longus) 2.2 o4&
S th(Fig. 3. 4).

2

Zel 2.

254 F2F A7 §5& AE b eme] 9% = A
A

it B AR AAel ] 93 3A 2B
BRI nZow 57 Goldl of §0% Hwt BEH
Aw g yesd wd, A, A 470l

f
2
5
jab)
=
<
=
>
ry
2o
)
U
(¢]
N
-
I3
©
n
e
X
)

U o]
el
u_orh
rid
rid
Ho
N
i
=
8=}
w
rlo
L
f

B
9

Ao giFE ¥3d =217 Ads 29
Ag3sidtt. 1 %, o]F(double-level)
oz BYH 9= 1 Fule ol oS o]gsle] 71
TFNAA A ZE, A9F HAFHe
T Fgetant. A AT 295t AT
ot =% 3FA, TRl AHTTFY 29
A8 PgAE el 42 1.0x1.3 cm’™9}F 1.2%1.0 cm”
71| 759 itz 29 e Attt $A4
A&, FAE e AT 8 e & 29
=3t HAY FF 5 UV 1BER ASHA Al

s
ol #EAdYES Adste], TAAET B

==}
324

ot o X rr U e Mo

N
>

Ho

Pt. No. Secondary procedure Static 2PD t Dynamic 2PD Active motion
1 STSG* Tendon graft 5 3 0~25
2 STSG Arthroplasty Tendon graft 5 1 0~40
3 5 3
4 Osteocurretage 15 9 0

*: STSG, Split thickness skin graft
t: 2PD, Two point discrimination test



Fig. 5. Case 2. (Above, left & right) A 25-year-old man shows the amputated segment on right middle finger by the
industrial punches. (Above, right) Note the amputated segment involving a bone, tendons, a joint and neu-
rovascular bundle (Below, left) Note the limitation of active range of motion of the proximal interphalangeal
joint. (Below, right) After the tendon graft, active range of motion on the joint was enhanced.
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