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ABSTRACT
We present four cases of fingertip amputation treated with local flap where the avulsed finger-
tip skin could be effectively utilized for these donor sites. The avulsed finger skin may be uti-
lized even when replantation is not possible. This approach may serve as a new treatment
option after fingertip amputation.
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Introduction

Fingertip avulsion is a condition encountered fre-
quently during injury treatment, with replantation
being the surgical treatment of choice. However, in
cases where replantation is difficult owing to the avul-
sion level, extent of injury or contamination, or facility
environments, planning a reconstruction surgery tail-
ored to individual cases is important. Given the
diverse forms of avulsion, standardizing the recon-
struction method is difficult. Numerous operative pro-
cedures for reconstruction using a local flap, free flap,
etc. have been reported. If closure with a skin flap is
selected, skin grafting is sometimes needed to close
the wound of the flap donor site. In such cases, the
operation cannot be completed within a single opera-
tive field, and sacrificing of the donor site cannot be
avoided. Meanwhile, when dealing with avulsed
fingertip cases, the avulsed finger not indicated for
replantation is mostly discarded. No report on the util-
ization of such skin as a graft for the fingertip recon-
struction donor site has been published. We have
attempted to utilize the avulsed fingertip skin as a
graft to fill the donor site needed for the local flap
procedure of primary or secondary reconstructive sur-
gery and have obtained favorable outcome. This
attempt is reported in this paper, with reference to
the literature.

Operative procedure

This operative procedure was applied to cases where
primary or secondary reconstruction with a local flap
was planned after fingertip avulsion because of difficulty
in replantation with microscopic vascular anastomosis
because the avulsed finger was intensely crushed, distal
phalanx exposure, and need of reconstruction of large
volume finger pad. First, fingertip reconstruction by vari-
ous local flap procedures was performed. The skin
defect created in the donor site or the vascular pedicle
was filled with a graft prepared by removing the bone/
subcutaneous tissue of the avulsed finger and process-
ing it into a full-thickness skin graft. If the avulsed skin
contained nail matrix, its resection was needed. Only
bandage dressing was used to fix the skin graft. The fix-
ation was continued for 1 week. Tucking was not done.
Finger movement was permitted 1–2weeks postopera-
tively, depending on the status of flap/graft survival. For
secondary reconstruction, the avulsed finger skin, proc-
essed in a similar manner, was used after cryopreserva-
tion. For cryopreservation, the avulsed fingertip skin was
placed into chilled medium containing 10 vol% glycerol
(1.37M) and cooled in a �80 �C freezer at a cooling
rate of approximately �1 �C/min. Immediately before
use, the skin was thawed using the rapid warming
method in a water bath (37 �C), followed by rinsing in
physiological saline for at least 30min.
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Case 1

A 23-year-old man was caught in a noodle machine,
resulting in complete avulsion of the left middle finger
(Tamai zone 2). Avulsion occurred obliquely along the
finger pad (Figure 1(A)). Given the intense crush and
exposed distal phalanx, replantation and immediate
reconstruction were difficult to perform. Secondary
reconstruction was planned, and the initial operation
was completed by attaching the artificial dermis to the
stump. The crushed finger skin after avulsion was cryo-
preserved. Nine days after injury, fingertip reconstruction
was carried out by thenar flap under local anesthesia.

The flap donor site was grafted the cryopreserved skin
(Figure 1(B,C)). Two weeks later, the flap was detached.
Both the graft and flap showed complete survival. The
cryopreserved skin grafted matched well to the recipient
site in terms of color and texture, and the reconstructed
fingertip form was favorable (Figure 1(D)). No dysfunc-
tion was noted postoperatively.

Case 2

A 56-year-old man was caught in the soba noodle cut-
ting machine, resulting in complete avulsion of the

Figure 1. (A) Oblique avulsion of the left middle finger pad. The subcutaneous tissue of the avulsed finger had been intensely crushed,
making replantation difficult. (B) Avulsed finger skin grafting to the thenar flap raised site. (C) Suturing of the flap without tension. (D)
At 3months after surgery, there is favorable fingertip form, no contracture in the skin grafted area, and good color/texture match.
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left ring finger (Tamai zone 1). Avulsion occurred
obliquely along the finger pad (Figure 2(A)).
Immediate reconstruction with a reverse digital artery
flap from the ulnar side was conducted for the follow-
ing reasons (Figure 2(B)): (1) the avulsed finger had
been crushed intensely, making microscopic replanta-
tion difficult; (2) distal phalanx exposure; and (3)

required large volume finger pad reconstruction. Full-
thickness skin graft donated from the avulsed
finger was implanted into the flap donor site (Figure
2(C)). Both the flap and donor site graft survived com-
pletely, yielding an outcome satisfactory both func-
tionally and esthetically at 6months postoperatively
(Figure 2(D)).

Figure 2. (A) Avulsed left ring finger tip. Intensely crushed. (B) Raising of a reverse digital artery flap. (C) Flap applied to the
fingertip, with the avulsed finger skin grafted to the donor site. (D) At 6months after surgery, there is favorable fingertip form
and no contracture.
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Case 3

An 80-year-old man was injured with an electric saw,
resulting in complete avulsion of the left thumb
(Tamai zone 1). Avulsion occurred obliquely along the
finger pad (Figure 3(A)). The avulsed finger had been
intensely crushed, and it contained no artery or vein
enabling microscopic anastomosis. Thus, we

performed reconstruction with a reverse homodigital
dorsal radial flap, which was designed on the dorsum
pedis in a manner encompassing the dorsal radial
digital artery (Figure 3(B)). It was raised to ensure 180-
degree flap transposition to the thumb pad, covering
the exposed bone. In this way, the tissue defect was
filled. The full-thickness skin graft, donated from the

Figure 3. (A) Complete left thumb amputation. No vessel enabling anastomosis was available. (B) Flap of a reverse homodigital
dorsal radial flap. (C) Flap grafting. Simple plication of the flap pedicle was difficult. Thus, the avulsed finger skin was grafted to
the pedicle-everted area. (D) One month after surgery. No contracture of the donor site or no disturbance in motor function.
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avulsed finger, was applied to the raw surface partially
formed on the vascular pedicle (Figure 3(C)). The flap
and donor site graft survived completely without dys-
function at 1month postoperatively (Figure 3(D)).

Case 4

A 22-year-old man was caught between the cart and
floor, resulting in complete avulsion of the right mid-
dle finger (Tamai zone 1) (Figure 4(A)). Avulsion

occurred obliquely along the finger pad. The subcuta-
neous tissue attached to the avulsed finger was
scarce, and vessel exploration for anastomosis was dif-
ficult. Thus, reconstruction with a thenar flap was per-
formed (Figure 4(B)). The full-thickness skin graft,
donated from the avulsed finger, was applied to the
donor site. The flap was detached 2 weeks postopera-
tively (Figure 4(C)). Both the graft and flap showed
complete survival. The skin graft matched well to the
recipient site in terms of color and texture, with

Figure 4. (A) Complete right middle finger tip amputation. (B) Fixed skin flap from the thenar site. (C) Detached the thenar flap
after 2 weeks after first operation. (D) At 3months after surgery, there is favorable fingertip form, no contracture in the skin
grafted area, and good color/texture match.
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favorable reconstructed fingertip form (Figure 4(D)).
No dysfunction was noted postoperatively.

Discussion

The goals of fingertip amputation treatments should
include pain minimization, healing time optimization,
sensibility and length preservation, painful neuroma
prevention, nail deformity avoidance or limitation,
minimizing time lost from work, and acceptable cos-
metic appearance provision [1]. Fingertip avulsion
treatment, including replantation or use of a compos-
ite graft or skin graft, reconstruction with a local flap
if tissue replantation is judged difficult, and stump
plasty, is conducted with these goals in mind. In cases
rated as difficult for replantation, the fingertip is
reconstructed often with a composite graft or skin
graft or with a primary or secondary local flap proced-
ure. Survival rate for the composite graft has been
reported to be approximately 50% or less (varying
depending on avulsion level or extent), and the size
not exceeding 1 cm has been recommended. Thus,
when treatment with the composite graft is selected,
the treatment plan needs to be devised, taking into
consideration prolongation of the duration of injury,
possible need for additional surgery upon appearance
of partial necrosis, and possible loss of avulsed finger
skin [2,3]. For fingertip reconstruction with a local flap,
the homodigital dorsal skin flap, reverse digital artery
flap, and thenar flap are generally used. However,
most operative procedures necessitate skin grafting
into the donor site in both primary and secondary
reconstructions. The skin graft utilizing the avulsed fin-
ger skin avoids sacrificing of the donor site, and the
finger skin has very favorable texture and color match
to the flap donor site.

In cases where replantation is not performed, the
avulsed finger tends to be discarded. We have an
impression that the avulsed finger, carried with the
patient upon arrival, often retains its form as a skin
even when the subcutaneous tissue has been
intensely crushed. In all cases managed at our facility,
the avulsed finger skin survived successfully. If the
form has been preserved, the avulsed skin may be
used for grafting. Therefore, this procedure seems to
be useful in saving time and cost. This method is also
applicable at facilities where a microscope is not avail-
able for use or manpower is insufficient. Considering
that finger amputation often occurs in physical work-
ers and early resumption of social activity is desirable
for such workers, this method is expected to contrib-
ute to shortening the illness duration. We report only

four cases of this procedure, therefore further study is
needed to compare the functional and physiological
results with the conventional methods of local flap
reconstruction.

Bravo et al. reported that the viability of cryopre-
served skin was approximately 60%, and that when
stored at 4 �C, the viability was approximately 60%
and 30% at days 1 and 7, respectively, post-preserva-
tion [4]. If the time until reconstruction is taken into
consideration, it is desirable to cryopreserve the skin
in cases where it is not used on the same day or
reconstruction is planned later. Treatment utilizing the
cryopreserved skin is primarily performed for burns
using cadaver skin [5,6], but several reports in deglov-
ing injury are available [7,8]. According to our litera-
ture search, no report has been published concerning
utilization of such skin as a graft for the fingertip
reconstruction donor site. This procedure resulted in
very favorable skin graft survival, even in cases where
the avulsed finger skin was used for secondary recon-
struction after cryopreservation.

Conclusion

Our technique can avoid sacrificing of a new donor
site through effective skin utilization. It is satisfactory
in terms of shortening the treatment period/time and
esthetic features. This approach seems to be useful as
a new treatment option.
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Patient consent
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References

[1] Peterson SL, Peterson EL, Wheatley MJ. Management
of fingertip amputations. J Hand Surg. 2014;39(10):
2093–2101.

[2] Kiuchi T, Shimizu Y, Nagasao T, et al. Composite graft-
ing for distal digital amputation with respect to injury
type and amputation level. J Plast Surg Hand Surg.
2015;49(4):224–228.

[3] Eberlin KR, Busa K, Bae DS, et al. Composite grafting
for pediatric fingertip injuries. Hand (New York, NY).
2015;10(1):28–33.

[4] Bravo D, Rigley TH, Gibran N, et al. Effect of storage
and preservation methods on viability in transplant-
able human skin allografts. Burns. 2000;26(4):367–378.

28 A. OSADA ET AL.



[5] Kearney JN. Guidelines on processing and clinical use
of skin allografts. Clin Dermatol. 2005;23(4):357–364.

[6] Cleland H, Wasiak J, Dobson H, et al. Clinical applica-
tion and viability of cryopreserved cadaveric skin
allografts in severe burn: a retrospective analysis.
Burns. 2014;40(1):61–66.

[7] Nogueira A, Martinez MJ, Arriaga MJ, et al. Delayed
full-thickness autografting of cryopreserved avulsed

skin in degloving injuries of the extremities. Plast
Reconstr Surg. 2001;107(4):1009–1013.

[8] Dini M, Quercioli F, Mori A, et al. Vacuum-
assisted closure, dermal regeneration template and
degloved cryopreserved skin as useful tools in sub-
total degloving of the lower limb. Injury. 2012;43(6):
957–959.

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY 29


	Abstract
	Introduction
	Operative procedure
	Case 1
	Case 2
	Case 3
	Case 4

	Discussion
	Conclusion
	Disclosure statement
	Patient consent
	References


