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Abstract

Piebaldism is a rare disorder present at birth and inherited as an autosomal dominant trait. It results from a
mutation in the c-kit proto-oncogene and is associated with a defect in the migration and differentiation of
melanoblasts from the neural crest. We report a 15-year-old girl with both piebaldism and neurofibromatosis type 1
(NF1). She presented with a congenital depigmented patch of the forehead, as well as acquired white forelock,
depigmentation of the medial eyebrows, and depigmented patches of the legs. In addition, some café au lait
macules were observed at birth on the trunk and neck. To our knowledge, the association of piebaldism and NF1
has been described previously in at least 6 case reports. Awareness of this rare association is relevant to ensure
early diagnosis and adequate follow-up for NF1.
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Introduction
Piebaldism is a rare autosomal dominant disorder of melanocyte

development characterized by congenital depigmented patches of skin
and hair principally involving the forehead, central chest and
abdomen, upper arms, and lower legs [1,2]. Most distinctive is a white
forelock occurring in 80 ± 90% of piebald individuals.
Neurofibromatosis type 1 (NF1) is a common autosomal dominant
neurocutaneous disorder with variable clinical manifestations,
including development of benign and malignant tumors at an
increased frequency [3,4].

Despite significant progress in understanding the molecular bases
of NF1, the diagnosis of this disease is still based on clinical criteria
established by the National Institutes of Health (NIH) Consensus
Conference in 1987 [4]. According to these criteria, two or more of the
following fndings must be present in order to establish the diagnosis of
NF1: six or more café au lait spots (CALM) more than 15 mm after
puberty, two or more neurofibromas or one plexiform neurobroma,
freckling in the axillary or inguinal regions, an optic pathway tumor,
two or more Lisch nodules (iris hamartomas), a distinctive bone lesion
such as sphenoid wing dysplasia, and a first-degree relative with NF1.
We report the occurrence of piebaldism and NF1 in the same patient.

Case Report
The patient, a 15-year-old girl, is the first child of non-

consanguineous parents. She presented with a congenital depigmented
patch of the forehead, as well as acquired white forelock,
depigmentation of the medial eyebrows, and depigmented patches of

the legs. In addition, some café au lait macules were observed at birth
on the trunk and neck.

On examination, there was a depigmented patch on the midline
forehead with adjacent white forelock and poliosis of the medial
eyebrows.  White patches were observed on the anterior of the
midportion of her legs (Figures 1A and 1B).

Figure 1A: A prominent, large depigmented patch on the central
forehead associated with a white forelock and depigmentation of
the hairs of the medial eyebrows and the eyelashes.
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Numerous café au lait spots larger than 1.5 cm in diameter were
scattered on the entire body. She also had numerous (CALM) on the
trunk and extremities, 7 of which were larger than 15 mm and many
over 5 mm in diameter (Figures 2A, 2B and 2C). There was bilateral
axillary and inguinal freckling. No neurofibromas were detected.
Ophthalmologic evaluation revealed Lisch nodules in the iris (Figure
3). There were iris heterochromia, or dystopia canthorum. Patient was
otherwise healthy and her physical and mental development was
normal.  Her family history was significant in that both her mother
and maternal grandfather were similarly affected with leukodermic
patches. Based on the clinical features, a diagnosis of NF-1 and
piebaldism was made.

Figure 1B: White patches on the anterior of the portion of legs.

Figure 2A: Café au lait macules are seen on the chest and neck.

Figure 2B: Large café au lait macules on neck.

Figure 2C: Several café au lait macules are seen on the back.

Figure 3: Lisch nodules in the iris.
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Discussion
Piebaldism is usually a benign isolated skin condition, but there are

rare reports of piebaldism association with Hirschprung disease,
mental retardation, NF1, congenital dyserythropoietic anemia type II,
Diamond-Blackfan anemia, Grover disease, deafness, and cerebellar
ataxia [5]. Review of the literature revealed six reports, all in the
dermatology literature, of 9 patients who were said to have both
piebaldism and NF1 (Chang et al., 1993; Tay, 1998; Angelo et al., 2001;
Duarte et al., 2010, Stevens et al., 2012 and Yvonne et al., 2013) in
addition to our case report [6-11].

As in our case, the girl described by Tay [7] also had Lisch nodules,
while the first two patients reported by Chang et al. [6] had café au lait
spots and axillary freckling as diagnostic features of NF1. Of interest,
none of these patients or their relatives had neurofibromas.

Whether, the simultaneous occurrence of these two dominantly
inherited diseases is significantly higher than by chance remains to be
established. Both are autosomal dominant conditions, but the genes
for them have been localized to different chromosomes: the NF-1
gene, a tumor suppressor gene, has been localized to chromosome 17q
11.2 [12]. Mutations of the c-KIT gene which has been mapped to
chromosome 4q12 have been identified in piebaldism [13].

Piebaldism is caused by an autosomal dominant mutation in the
KIT proto-oncogene [14]. The KIT protein product is a receptor
tyrosine kinase that activates several intracellular signaling
pathways. Legius syndrome is characterized by multiple CALMs and
axillary or inguinal freckling, without other features of NF1 such as
neurofibromas, Lisch nodules, and central nervous system tumors
[15].  Autosomal dominant loss-of-function mutations in SPRED1,
resulting in induction of the Ras/MAP kinase pathway, is the cause of
Legius syndrome [8].

Phosphorylation of SPRED1 by kinases such as KIT is required for
activation and efficient suppression of the Ras/MAP kinase pathway
[6,15]. It has been suggesred that loss of SPRED1 function due to
inadequate phosphorylation by KIT is the cause for the CALMs and
freckling seen in some patients of piebaldism. It has been suggested
that multiple CALMs and intertriginous freckling can be seen within
the piebaldism spectrum of disease and that loss of function of
SPRED1 due to inadequate phosphorylation of the KIT-binding
domain by KIT is the cause of the hyperpigmented lesions seen in
some individuals with piebaldism [11]. Based on current
understanding of KIT and SPRED1 protein interactions, it is proposed
that cafe´au lait macules and freckling may be seen in some patients
with piebaldism and does not necessarily represent coexistence of
neurofibromatosis type 1 [11].

The presence of Lisch nodules in our case confirmed the diagnosis
of neurofibromatosis, but we mentioned Legius syndrome as an
example which may explain the possible mechanism which links the
association between CALMs of our case with piebaldism. This case
report and the others could also be used to demonstrate the different
clinical manifestation and phenotypic severity of piebaldsim.
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