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Background: In cases of early stage subungual melanoma
(SUM), conservative treatment with non-amputative wide
excision of the nail unit and subsequent skin graft is preferred
over amputation to preserve the involved digit. Objective:
We report a series of patients with SUM treated with conservative surgery and suggest an effective supplementary
treatment process. Methods: We retrospectively reviewed
10 patients (2 males, 8 females) who were diagnosed with in
situ or minimally invasive SUM on the first biopsy and underwent non-amputative wide excision of the nail unit. All patients underwent secondary intention healing during the histopathological re-evaluation of the entire excised lesion, and
additional treatment was administered according to the final
report. Results: In two of 10 patients, amputation was performed because of the detection of deep invasion (Breslow
thickness: 4.0, 2.3 mm) from the final pathologic results,
which differed from the initial biopsy. In six patients who received delayed skin graft, the mean total time required for
complete healing after secondary intention healing and the
skin graft was 66.83±15.09 days. As a result of this delayed
skin graft, the final scarring was similar to the original shape
of the nail unit, scored between 5 and 10 on a visual analogue
scale. Most patients were satisfied with this conservative surgery except one patient, who had volar portion involvement
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and received an interpolated flap instead of a skin graft.
Conclusion: Our treatment process can reduce the risk of incomplete resection and improve cosmetic outcomes in patients with SUM. (Ann Dermatol 27(4) 417∼422, 2015)
-KeywordsAmputation, Skin graft, Non-amputative wide excision,
Secondary intention healing, Subungual melanoma

INTRODUCTION
Subungual melanoma (SUM) accounts for approximately
20% of all melanomas in dark-skinned and Asian populations1. Since early skin biopsy of the nail is difficult, diagnosis of SUM is often delayed and they are usually diagnosed at advanced stages, resulting in poor prognosis2,3.
On the basis of the rarity of SUM in Caucasian people and
its poor prognosis, amputation was conventionally the
treatment of choice for SUM into the 1980s and even
1990s; the main concern was determining how much of
the finger to amputate depending on the tumor depth and
ulceration4-6.
As the treatment of SUM by finger or toe amputation results in severe functional, esthetic, and psychological impairment7, conservative surgery without amputation has
been attempted for SUM in situ or SUM with a low level
of dermal invasion, showing favorable cosmetic and functional outcomes8-10. In addition, conservative surgery does
not worsen the prognosis of patients with minimally invasive SUM, although data are limited because of the rarity of SUM8,11,12.
To perform this non-amputative procedure, it is a prerequisite that conservative surgery is sufficient for tumor
clearance in the case of SUM. The nail unit has unique
anatomical characteristics, and the invasion depth of the
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SUM varies according to the anatomical part
. Therefore,
the decision to perform conservative surgery on the basis of the first biopsy result carries a risk of incomplete
resection.
We delayed reconstruction until we received the final histopathological report of the entire excised lesion, and then
further amputation or reconstruction was decided on according to the report. Here, we report a series of SUM patients treated with this modality and propose an effective
treatment protocol for SUM based on the clinical outcomes of these cases.

MATERIALS AND METHODS
Patients and methods
We retrospectively reviewed 10 patients (two males, eight
females) who underwent non-amputative wide excision of
the nail unit as the first-choice treatment for SUM from
October 2006 to August 2011 at the Severance Hospital,
Yonsei University Health System, Seoul, Korea. All patients were histopathologically diagnosed with SUM in
situ or with a low level of dermal invasion (i.e., no evidence of bone invasion) upon the initial nail unit biopsy14.
We reviewed each patient’s medical records, including
age, sex, onset location, clinical photos, treatment methods and duration, and the presence of complications. The
study protocol was approved by the institutional review
board of Yonsei University Severance Hospital (IRB No.
4-2013-0707) and was conducted according to the
Declaration of Helsinki Principles.

silicone wound contact layer (Mepitel; Mölnlycke Health
Care, Gothenburg, Sweden) was applied directly to the
wound, followed by a nonadherent absorbent contact layer made from polyurethane foam (Mepilex; Mölnlycke
Health Care). Once in position, the dressing was held in
place with a bandage or other suitable retention aid.
Depending on the final pathological report, amputation
was performed if the melanoma extended into the deep
margin, while delayed skin graft was performed if there
was no extension. In patients who underwent skin graft, a
sufficient secondary healing period was provided to ensure the growth of adequately thick granulation tissues to
cover up the exposed bone and reduce the defect area for
grafting. Full-thickness skin graft (FTSG), approximating
the size and shape of the original nail, was conducted using a small piece of skin harvested from lower abdomen
(Fig. 2).

Evaluation of the clinical outcomes
To evaluate clinical outcomes, images of SUM patients
treated with delayed skin graft were taken at the time of
complete healing, and evaluations were performed by two
individual dermatologists using a visual analog scale (VAS).
The VAS is a 10-cm linear scale in which the left and right
sides reflect the worst (score of 0) and best (score of 10)
outcomes, respectively. In addition, patient satisfaction
was evaluated at the end of treatment according to a
4-point grading scale (0=unsatisfied, 1=slightly satisfied,
2=satisfied, 3=very satisfied).

Pathological re-evaluation and surgical management
The initial treatment for the patients was wide excision
(Fig. 1). The safety margin was 0.5 cm from pigmented lesions in case of positive Hutchinson’s sign, and 0.5 cm
from the nail structure in case of negative Hutchinson’s
sign. For the deep margin, everything above the periosteum
was removed. Histopathological re-examination was subsequently performed on the tissue removed en bloc. Each
specimen was initially sliced along its longitudinal axis
from the proximal nail fold to the hyponychium at 2-mm
intervals, and histologic examinations of 4 sequential 4μm-thick sections were performed. Tissue staining with
hematoxylin and eosin, S-100 protein, HMB45, and
Melan A was performed, and the Breslow thickness (from
the lowest level of the nail plate to the bottom of the tumor) was recalculated.
During the histopathological re-evaluation, closed wound
dressing was applied to the skin defect and changed every
3∼4 days. At each visit, the wound was cleansed with
1% povidone iodine solution, and a non-adherent porous
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Fig. 1. Diagram of treatment process.
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Fig. 2. Images of clinical progress.
(A) Case no. 9. An 18-year-old female patient was diagnosed with
melanoma in situ from the initial
skin biopsy. (B) Excision with a 0.5cm-wide margin was performed,
and tumor clearance was subsequently confirmed by histopathological re-evaluation in the entire excised lesion. (C) The deep margin
was bone contact. (D) Granulation
tissues were sufficiently formed during a secondary healing period of
34 days after wide excision. (E)
Skin graft was subsequently performed. (F) Complete healing was observed 16 days after skin graft.

RESULTS

tion, final scarring was similar to the original shape of
the nail unit, and VAS scores ranged from 5∼10 (mean,
6.25±1.48). Almost all patients were satisfied with this
surgery protocol, scoring 2 (satisfied) to 3 (very satisfied)
on the 4-point grading scale, except the patient of case no.
4, who had volar portion involvement and received an interpolated flap (Table 2).

The mean age of the 10 SUM patients who received non-amputative wide excision of the nail unit as the first-choice
treatment was 46.4 years (range, 18∼76 years). Two out
of 10 patients received amputation as an additional treatment, because the final pathologic result revealed deep invasion (case no. 1: Breslow thickness=2.3 mm; case no.
3: Breslow thickness=4.0 mm) in the completely excised

DISCUSSION

lesion (Table 1). Although no deep invasion was observed
in case no. 2, amputation was performed because the patient complained of severe pain and the skin graft was expected to be difficult due to a skin defect involving the
volar portion after wide excision. In another case of volar
portion involvement (case no. 4), an interpolated flap was
performed using the skin of the adjacent fingers to restore
the skin defect (Fig. 3). The other six patients’ skin defects
were restored by FTSG after confirming tumor clearance.
Recurrence was not observed in any patient during follow-up period (range, 10∼69 months).
In the six patients who received FTSG, the time required for secondary healing before the skin graft was
35.83±6.71 days (mean±standard deviation) on average,
and the mean duration required for complete healing after
skin graft was 31.00±12.28 days (range, 16∼49 days).
However, in case no. 4 who received interpolated flap,
the time required for secondary healing was 59 days, and
the period required for complete healing was 91 days.
Furthermore, the patient complained of intermittent pain
during this period (Table 2).
As a result of delayed skin graft after pathologic re-evalua-

The invasion depth of SUM may vary depending on the
special parts of the nail, such as the nail matrix, nail bed,
and hyponychium, owing to the anatomical nature of
nails3,13. While these special characteristics of SUM should
be considered in the staging of melanoma and selecting
an appropriate treatment method, even recent treatment
guidelines do not present clear instructions for SUM treatment, possibly because SUM is rare among Caucasians15-18.
In addition, various conservative surgeries that have recently been attempted to treat SUM in situ or in SUM with
minimal invasion may have a risk of incomplete resection
if repair is performed immediately after wide excision
without pathological re-examination of the overall excised
lesion.
In two of 10 cases in the present series, in contrast to the
initial histological findings, deep invasion of SUM was
identified with Breslow thicknesses of 4.0 mm and 2.3
mm in two cases by the final histopathological re-evaluation of the entire tumor, and amputations were performed.
In particular, we administered adjuvant interferon for case
no. 3, whose final result also showed neurotrophism of
Vol. 27, No. 4, 2015
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Table 1. Clinical characteristics of our patients with subungual melanoma
Patient Sex/
No. age (yr)

Site

Hutchinson’s Initial Tx.
Resection
sign
(margin, cm) margin

Invasion
Volar portion
depth, mm
skin defect
(final report
after initial
after WE)
Tx.

1

M/34

2nd finger

+

WE (0.5)

Extension
of tumor

2.3 (Clark
level IV)

−

2

M/71

3rd finger

+

WE (0.5)

F/67

1st finger

−
(Amelanotic
melanoma)

WE (0.5)

0.3 (Clark
level I)
4.0 (Clark
level V)

+

3

Free from
tumor
Extension
of tumor

4

F/76

3rd finger

+

WE (0.5)

Free from
tumor

0.3 (Clark
level I)

+

5

F/41

Great toe

+

WE (0.5)

6

F/57

Great toe

+

WE (0.5)

7

F/28

4th finger

−

WE (0.5)

8

F/40

1st finger

−

WE (0.5)

9

F/18

1st finger

+

WE (0.5)

10

F/32

2nd finger

+

WE (0.5)

Free from
tumor
Free from
tumor
Free from
tumor
Free from
tumor
Free from
tumor
Free from
tumor

0.3 (Clark
level II)
0.3 (Clark
level I)
0.2 (Clark
level I)
0.2 (Clark
level I)
0.1 (Clark
level I)
0.2 (Clark
level I)

Final
Tx.

Sentinel
Follow- Local
lymph
up
recurnode
(mo) rence
biopsy
FFT

50

-

NA

46

-

FFT

34

-

NA

10

-

−

Amputation
(middle phalanx level)
Amputation
(PIP level)
Amputation
(IP level)+
adjuvant
interferon
Delayed
reconstructi
on with interpolated
flap
FTSG

NA

49

-

−

FTSG

NA

23

-

−

FTSG

NA

31

-

−

FTSG

NA

35

-

−

FTSG

NA

31

-

−

FTSG

NA

69

-

−

Tx: treatment, M: male, F: female, WE: wide excision, FFT: free-from tumor, PIP: proximal interphalangeal joint, NA: not applied,
IP: interphalangeal joint, FTSG: full thickness skin graft.

neoplastic melanocytes, which has a high risk of local recurrence19. Therefore, our delayed treatment process has
the advantage of clearing the tumor through the re-evaluation of the completely excised lesion.
Another important feature of our treatment process is that
secondary intention healing was applied to restore the
skin defect of the nail unit during the period required for
pathological re-examination. Several reports suggest secondary healing is better than skin grafting for fingertip amputation, resulting in good restoration of the original soft
tissue thickness and sensation in the injured area20-23. In
the skin defects of our patients, remarkable restoration of
the nail folds and hyponychium was achieved with secondary intention healing during the re-evaluation period, almost to a degree that could be considered regeneration. In
addition, sufficient granulation tissue was allowed to grow
over the exposed bone before the skin graft, and its abundant blood supply may have been the reason for the excellent survival of the grafted skin. As the size and shape
of the skin graft matched that of the original nail, the contracted grafted skin resembled a nail, making it more cos-
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metically acceptable than a smooth fingertip without a
nail. For these reasons, VAS scores of SUM patients treated with delayed skin graft were content, and the majority
of patients were also satisfied with their conservative
surgery.
The drawbacks of our treatment process include the time
required for the final determination of complete tumor removal and the prolonged treatment period for sufficient
granulation tissue formation, because SUM is treated in
two sessions. In particular, if the scope of wide excision
involves the volar portion, problems such as severe pain,
prolonged healing time, etc., may occur during the treatment course. In case no. 4, which was treated with an interpolated flap on the skin defect of the volar portion, the
patient complained of intermittent pain and took longer to
heal completely than patients who received skin graft (91
vs. 31±12.28 days). Therefore, sufficiently explaining the
treatment process to patients is important, and the patient’s opinion should play a role in treatment selection.
In conclusion, although there were too few cases to analyze the effects of non-amputative wide excision of the

Non-Amputative Treatment of Subungual Melanoma

Fig. 3. Clinical images of case case
no. 4 (female/76). (A) Wide excision was performed with a 0.5-cm
safety margin from the pigmented
lesion and nail structure. (B) Two
months later, an interpolated flap
was made using the skin of the
adjacent fingers to restore the skin
defect.
Table 2. Duration of treatment and complications for patients who underwent conservative surgery as final treatment
Patient Sex/
No. age (yr)

Site

Volar
portion
involvement
of SUM

4

F/76

3rd finger

+

5
6
7
8
9
10

F/41
F/57
F/28
F/40
F/18
F/32

Great toe
Great toe
4th finger
1st finger
1st finger
2nd finger

−
−
−
−
−
−

Final Tx.

Interval time
Time to
between initial
complete
and final
healing after
Tx. (day)
final Tx. (day)

Delayed reconstruction with interpolated flap
Delayed FTSG
Delayed FTSG
Delayed FTSG
Delayed FTSG
Delayed FTSG
Delayed FTSG

Complication

Patient
satisfaction

59

91

Intermittent
pain

0

30
38
42
44
34
27

26
35
21
49
16
39

-

2
3
2
2
2
2

Average
VAS
score

7
9.5
6.5
5.5
5
5

SUM: subungual melanoma, Tx: treatment, VAS: visual analog scale (evaluated by two individual dermatologists), F: female, FTSG:
full thickness skin graft. Patients’ satisfaction: 0=unsatisfied, 1=slightly satisfied, 2=satisfied, 3=very satisfied.

nail unit and delayed repair on patient survival rate, the
present findings support the fundamental oncologic principle of “tumor clearance first, reconstruction second.” Thus,
this delayed approach could significantly reduce the risk
of incomplete resection and improve cosmetic outcomes.
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