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Abstract The management of expanding melanonychia in
childhood is controversial. Here, we present three cases and
discuss their operating indications and reconstruction.
Between January 1, 1995 and December 31, 2007, one boy
and two girls, were operated for expanding melanonychia,
involving the thumb, index Wnger or the middle Wnger. They
were 2, 4, and 7 years at the time of surgery. A complete
resection of the nail plate was performed followed by a direct
Wnger reconstruction using a free short-pedicle vascularized
nail Xap of the toe. Histology showed a junctional nevus in all
cases. The follow-ups were after 2, 3, and 5 years and without
any complications or recurrence. Regarding reconstruction,
the mean Foucher and Leclère score were, respectively, 17
and 16 points. It is concluded that for expanding melano-
nychia, in case of doubt, an examination of the entire lesion is
necessary. Reconstruction of the nail unit after wide excision
with nail plate ablation can be performed using microsurgery
as discussed below. However, new guidelines on shave biopsy
can make this microsurgical procedure obsolete.
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Introduction

Longitudinal melanonychia is deWned as a pigmented lon-
gitudinal streak of the nail plate [1]. It is caused by an
increased activity of melanocytes in the nail matrix with
subsequent increased melanin deposition in the nail plate.
The diVerential diagnosis must be established with other
tumors and with those lesions showing a preference for the
distal portions of the limbs [2]. With only 10 cases reported
in the literature [3], nail melanoma is very rare and almost
always in situ in children. The importance of clarifying the
etiology of any melanonychia and particularly its expand-
ing form is that it may present similar to or transform into a
nail melanoma [4]. Because of the morbidity associated
with amputation, it is critical to recognize melanomas early
and treat them aggressively. Even though management of
childhood longitudinal melanonychia is debated in the liter-
ature, when in doubt, the surgeon should perform an entire
examination the lesion. In this context, we present the sur-
gical treatment of three cases of rapidly increasing melano-
nychia and discuss less invasive techniques.

Case reports

Patients

A retrospective chart review of three operated nail appara-
tus involving three patients over a 13-year period, from
January 1, 1995 to December 31, 2007, was performed. The
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patients, one boy and two girls, were 2, 4, and 7 years at the
time of surgery (see Table 1). All the patients were Cauca-
sian. Overall, localizations were each time on the right side,
involving the thumb (n = 1), index Wnger (n = 1) or the
middle Wnger (n = 1). Longitudinal expanding melano-
nychia was present in all cases. Change in color, expanding
process and irregularity were the criteria for complete
resection. None of the patients presented periungual pig-
mentation (Hutchinson’s sign). The term expanding was
used in case of modiWcation of the tumor in a 6 week
period. The time between the Wrst patient presentation and
surgery was 2, 8, and 18 months, respectively. In one case,
the change of color was clearly observed by the young boy
but was attributed to trauma, which delayed the whole pro-
cedure. In all three cases, melanonychia was evolving rap-
idly. The procedure included wide excision (5 mm surgical
margins) with nail plate ablation followed by microsurgical
reconstruction. Each time a frozen section was made during
the operation. All three patients were treated by the same
experienced microsurgeon. All specimens were examined
by the same pathologist. The entire lesions were examined;
multiple sections were made parallel to the long axis of the
nail in two cases and perpendicular to the long axis in one
case. The immunohistologic examination was realized
using MS-100 and Melan-A. We performed an in-depth
analysis of histologic Wndings, microsurgical therapies and
clinical outcomes. Standardized pre- and postoperative
photographs were used to determine the progression of
melanonychia and nail cosmetics appearance after recon-
struction, according to the classiWcation by Foucher on the
reconstructed Wnger [5] and our own classiWcation on the
donor foot [6] (see Tables 2, 3).

Surgical technique

A digital Allen test was systematically performed before
the operation. The reconstruction was performed using a
free short-vascularised nail graft including the major ped-
icle of the donor toe in order to increase the viability of
the anastomosis (0.8 mm on average). The anastomosis
was then performed with the minor pedicle of the recipi-

ent Wnger in order to avoid necrosis of the recipient area.
As a reminder, the minor pedicle is localized at the radial
side of the thumb, the index Wnger and the middle Wnger
and at the ulnar side of the ring Wnger and small Wnger [6].
At the foot level, the major pedicle is localized at the lat-
eral side of the big toe and the medial side of the other
toes. No nerve anastomosis was necessary in the proce-
dure. The free Xap Wxation was performed with absorb-
able stitches. No Kirschner wire Wxation was used to
increase the functional outcomes. A light bandage was
applied and Aspirin was prescribed for 1 month. The indi-
cations for revision would have been a necrosis of the free
nail Xap. The capillary reWll test and color of the nail bed
would have been pathologic. It would not have led to a

Table 1 Three reconstructed nail apparatus after amputed evolutive Melanonychia using short vascularized nail Xap

0 = no complication and no recurrence

B boy, G girl

Age at the time 
of surgery (years)

Sex Time between 
diagnosis and 
surgical treatment 
(months)

Reconstructed 
Wnger

Donor Wnger Follow-up Foucher 
score (/20)

Leclère 
score (/20)

Outcomes

2 G 2 Index Wnger R Second toe R 5 18 15 0

4 G 8 Middle Wnger R Middle toe R 3 18 16 0

7 B 18 Thumb R Middle toe R 2 17 17 0

Table 2 Foucher score

Score Factors taken into account in the Foucher score

/10 Opinion of the patient (Parents here)

/2.5 Nail length

/1 Alignment

/4 Width measured as a visual projection 
from the dorsal aspect

/2.5 Quality of dorsal scar

Total/20

Table 3 Leclère score

Cotation Factors taken into account in the Leclère score

/8 Opinion of the patient (Parents here)

/4 Shortening of the toe
4: minimal, 3: distal to DIP-Joint, 2: DIP-Joint, 

1: proximal to DIP-Joint

/4 Quality of the scar
4: minimal, 3: sensitive, 2 = hypertrophic, 
1 = hypertrophic and painful

/2 Sensitivity of the extremity
2: 2-point discrimination < 5, 1: 2 PD between 5 

and 10, 0: Hyperesthesia

/2 Coverage of the extremity
2: normal, 1: insuYcient, 0: very insuYcient

Total/20
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digital necrosis, because only the minor pedicle of the
recipient Wnger was used for the anastomosis.

Results

Histopathologic Wndings revealed a junctional nevus in the
nail bed and hyponychium (Fig. 1) for all three patients
with composite aspect (junctional and dermal) in the hypo-
nychium for one of them. Overall, localizations of the
donor area involved the middle toe (n = 2) (Fig. 1) or the
second toe (n = 1) (see Table 1). The follow-up time was 2,
3, and 5 years, respectively. No revision or nail Xap necro-
sis occurred after surgery accounting for a success rate of
100%. From a nail cosmetics standpoint, the mean Foucher
score was 17 points. The mean Leclère score was 16 points.

Discussion

Longitudinal melanonychia is deWned as a pigmented lon-
gitudinal streak of the nail plate. Its clinical presentations
depend on the number of the bands, color, edges, and
width. Its etiologies are many and include heterogeneous
conditions, such as pigmented nevus, subungual melanoma,
lentigo, drug-induced hyperpigmentation, and malnutrition-

induced hyperpigmentation [1]. Melanonychia is more
commonly seen in Asians and Africans, especially in older
adults in these populations [7]. The importance of clarify-
ing the etiology of any melanonychia is that it may be an
early sign of nail melanoma. This aggressive tumor is a rare
neoplasm, accounting for 1–2% of cutaneous melanomas in
caucasians [7], particularly in children, although only 10
cases have been reported in the literature until now. Iorizzo
et al. [3] discussed most of the cases and underlined that
unusual clinical and histologic features make this diagnos-
tic very diYcult. The physician should exclude other etiolo-
gies of longitudinal melanonychia, particularly a history of
trauma. On physical examination, he should search for the
number of bands, color, edges, and width of melanonychia,
nodularity, nail deformity and lymphadenopathy. Hutchin-
son’s sign—a periungual pigmentation accompanied by
melanonychia—has been reported to be the most signiWcant
sign diVerentiating melanoma from benign melanocytic
lesions, but it is not speciWc [1].

The management of melanonychia is still debated, espe-
cially in its expanding form necessitating a comparison of
the diVerent therapeutic approaches. In 1999 Goettmann-
Bonvallot et al. [8] proposed that all cases of melanonychia
in children are probably benign and do not require diagnos-
tic biopsy. When keeping in mind the above underlined 10
cases of nail melanoma in children, this practice of total

Fig. 1 a A 7-years-old boy with expanding Melanonychia of the right
thumb; b Epidermal nests in proximal and distal part of the nail bed at
250£ magniWcation; c Epidermal but also dermal nests in hyponychium

at 400£ magniWcation; d, e Reconstruction of the nail unit after resection
with a short vascularized nail Xap of the right middle toe; f Outcomes
after 3 months: Leclère score 17/20; g–i: Foucher score 17/20
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non-intervention is controversial. As underlined by Usman
et al. [9], the strongest evidence supporting their contention
is that childhood melanoma of the nail unit that metasta-
sizes is exceedingly rare [10]. Another approach for diag-
nosis is dermatoscopy and biopsy. Kawabata et al. [11]
reported that, based on the dermatoscopic features, one
could distinguish subungual melanoma from melanocytic
nevus, because in their experience a linear, brushy pattern
could be seen in melanocytic nevus, and a diVuse, haphaz-
ard pattern could be seen in subungual melanoma. Izumi
et al. [12] pointed the important role of histology. Their his-
tological examination of 50 cases from early stage to bone
invasion underlined three features. The Wrst is the periun-
gual pigmentation (Hutchinson’s sign), a well-known clini-
cal hallmark of subungual melanoma. The second is the
proliferation of the epithelium along with elongated rete
ridges in the nail bed. The third is longitudinal elongation
of basal cells arranged compactly in the nail matrix,
observed in 31.6% of early stage cases. This occurrence can
also mask the presence of atypical melanoma cells. Derma-
toscopy and biopsy appear to be the most common diagnos-
tic techniques, including in our center, because the
procedure is less aggressive than others and provides a
good indication of the character of the tumor. However, in
our experience, management of expanding melanonychia
should be assessed on a case-by-case basis as recom-
mended by Usman et al. [9]. In our three cases, an examina-
tion of the entire lesion was necessary for two reasons. The
Wrst is that the lesions were rapidly increasing in width and
one of them in darkness. The second is the inability of large
bands biopsy to identify nail melanoma as pointed out by
Iorizzo et al. [3]. In their two cases of nail melanoma in
situ, patients had a previous negative biopsy. It is unestab-
lished whether the initial melanonychia was always a mela-
noma with the biopsy done in a safe zone or a benign
process that subsequently underwent malignant transforma-
tion. Moreover, Antonovich et al. [4] described a diVuse
nail melanosis starting as an expanding longitudinal mela-
nonychia.

According to new guidelines of nail investigation [13],
the examination of the entire lesion could be performed
with the nail bed shave [13, 14]. This technique oVers
excellent histology and fantastic cosmetic and functional
outcomes [13]. However, this technique has only recently
been introduced in our center and for the three children
examined and reported here, we proceeded with a complete
removal of the nail and its reconstruction.Three main con-
siderations were kept in mind for the reconstruction. First,
the technique should lead to satisfying aesthetic outcomes.
Early on, Foucher [5] underlined this point, creating his
well-known classiWcation. Recently, we completed it for
the donor foot [6]. Second, the operating time should be
kept to a minimum. Finally, complications should be as low

as possible. With this in mind, alternative surgical solutions
were evaluated. The non vascularized nail graft developed
by McCash [15] has not been really successful owing to
high complication rates and low cosmetic appearance, sug-
gesting the need for microsurgery to correct the defect.
Since the Wrst work of Jacobson and Suarez in 1960, the
technique has been applied to several Welds [16, 17]. For
nail-reconstruction, three techniques were proposed.

When compared with a free nail graft, a long-pedicle
vascularized nail Xap may lead to a real cosmetic improve-
ment. This free Xap pedicled on the dorsalis pedis artery
and greater saphenous vein is anastomosed to the radial
artery and cutaneous vein of the hand [18]. However, this is
a time consuming procedure, taking in some cases over 8 h,
as in the series of Woo [19], and it leaves large scars. More-
over, with regards to the localization of the dorsalis pedis
pedicle, the donor site is always the Wrst or the second toe,
providing results that are not aesthetically pleasing.

The venous Xap proposed in 1990 by Nakayama [20],
allows a very easy dissection. Two cutaneous veins are dis-
sected at the primal end of the harvested nail Xap and then
connected to the digital proper artery and a dorsal vein of
the recipient Wnger. The two critical points in this microsur-
gical technique are the existence of venous valves and arte-
riovenous shunt. Compared with the long-pedicle
vascularized nail Xap, the operating time is lower and the
aesthetic outcome is greatly improved.

Finally, the short vascularized nail Xap, proposed by
Endo [21], leads to cosmetic improvement while avoiding
longer operating times. The donor digital artery of the toe is
anastomosed to the recipient digital artery approximately at
the proximal interphalangeal joint level, and the donor vein
is anastomosed to a dorsal vein. The average pedicle length
is 2.5 cm in the series of Endo. Because of its short pedicle,
a minimal incision is necessary, avoiding large scars on
either the hand or the foot. The mean Foucher and Leclère
scores are 17 and 16 points, respectively, in our series. Sac-
riWce of a major artery is negligible because a short-pedicle
is used in the procedure. Elevation of the vascularized nail
Xap is possible from the middle or fourth toe, resembling the
shapes of the index, middle, ring, and little Wngers, and the
procedure provides excellent cosmetic outcomes. However,
the small diameter of the vessels (less than 1 mm) limits this
procedure to trained microsurgeons. In our experience this
technique answers all three considerations. Success rates for
these three cases of melanonychia are 100% without even
minor complications like hematoma or partial necrosis.

Conclusion

For expanding melanonychia, in case of doubt, an examina-
tion of the entire lesion is necessary. Reconstruction of the
123
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nail unit after wide excision with nail plate ablation can be
performed using microsurgery. However, the new guide-
lines on shave biopsy will make this microsurgical proce-
dure obsolete.
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