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Case Report
Multiple segmental neurofibromatosis: Report of two
cases with different presentations
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Segmental neurofibromatosis (SNF) is a rare variant of neurofibromatosis type 1 (NF-1) characterised
by the occurrence of neurofibromas and/or café-au-lait macules (CALMs) limited to an area or a
segment of the body. It is caused by a postzygotic mutation of the NF-1 gene, resulting in a
phenotype of genetic mosaicism. Genetic mutations may occur in both somatic and gonadal cell
lines. Early recognition of SNF and offering genetic counselling are important because the patients
of SNF may have offspring with full-brown neurofibromatosis type 1. Herein, we report two cases
of multiple SNF with different presentations: one presents with both neurofibromas and CALMs,
the other presents with isolated neurofibromas.
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Introduction
Neurofibromatosis type 1 (NF-1) is an autosomal
dominant, multisystem disorder, which primarily
affects neural crest-derived cells, occurring at a
rate of one case per 3,000 live births with nearly
100% penetrance of the disease. Segmental
neurofibromatosis (SNF) is an uncommon variant
of NF-1, caused by a postzygotic mutation in
NF-1 gene. The classic features of SNF include
café-au-lait spots (CALMs), freckles and/or
neurofibromas in a dermatomal distribution or
following lines of Blaschko, without family history
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or systemic involvement. We describe two cases
of SNF with different presentations.

Case 1
A 43-year-old woman presented to our hospital
with progressive development of several skincolored to erythematous soft papules on her left
postauricular area, forearm, and back, admixed
with reticular tan macules on her left postauricular
area, neck, nape, shoulder, upper limb,
abdomen, and back (Figures 1a-d). She reported
that those tan macules had developed in her
childhood but the skin-coloured papules
appeared and increased in number in recent 10
years. All these lesions were asymptomatic. On
physical examination, all lesions were confined
to left C2-C5 and T7-T10 dermatomes (Figure 1e).
Histopathological examination showed typical
features of neurofibromas for soft papules on
her left postauricular area (Figures 2a & 2b)
and left forearm (Figures 2c- e) and the
pathology of those tan macules was compatible
with CALM (Figure 2f).
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Case 2
A 49-year-old woman presented with a history of
multiple skin tumours, which first appeared as a
single nodule on her right side of chest wall at
age 40. She did not seek any medical opinion or
treatment as the lesion was very small and
painless. Since then, she noted gradually
increasing numbers of these lesions which
extended to the right shoulder and back (Figures
3a & 3b). Physical examination showed multiple
scattered 3-5 mm erythematous papules as well
as violaceous anetodermic patches, following the
right C4-C5 and T7-T10 dermatomes (Figure 3c).
No axillary freckles or CALMs were noted.
Histopathological examination of the papule and
the anetodermic patch both revealed the usual
types of neurofibromas (Figures 4a & 4b).
Both of cases had no family history of
neurofibromatosis and denied similar lesions in
their children (except case 1 who did not have
any children). None of them showed other features
of generalised (classic) neurofibromatosis
type 1.

Figure 1. Few skin-coloured to erythematous papules admixed with multiple tan macules on (a) the left side of
nape, shoulder, upper back, postauricular area, (b) upper limb (arrows indicate the biopsy sites),
(c) abdomen, flank and (d) back. (e) Illustration of distribution of lesions in this patient.
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Figure 2. Scanning views of the papules from (a) left postauricular area and (c)(d)(e) left upper limb: relatively
well-circumscribed dermal tumours composed of small spindle cells (H&E, original magnification x 40). (b) Left
postauricular area tumour consisting of loosely arranged spindled cells with scanty pale cytoplasm and elongated
wavy nuclei set in a fibrillar stroma (H&E, original magnification x 400). (f) Section of left abdominal macule:
increased melanin in basal layer without increased melanocytes or elongation of rete ridges: findings compatible
with CALM (H&E, original magnification x 400).

Figure 3. Multiple 3-5 mm erythematous papules and violaceous anetodermic patches on (a) right anterior
chest, shoulder and (b) back. (c) Distribution of lesions in this patient.
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Discussion
Neurofibromatosis is a heterogeneous group of
disorders, affecting multiple systems, mainly the
nervous system and skin. The major features
include CALMs (six or more), axillary or inguinal
freckling, peripheral neurofibromas, and
pigmented iris hamartomas (Lisch nodules).
Vo n R e c k l i n g h a u s e n f i r s t d e s c r i b e d
neurofibromatosis type 1 in 1882, and Riccardi
classified neurofibromatosis into eight subtypes,
based on the great variability of its clinical
presentation in 1982. 1 He defined SNF as
neurofibromatosis type 5. This uncommon
variant of neurofibromatosis is characterised by
the presence of neurofibromas and/or CALMs
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limited to circumscribed body segments. There
is usually neither family history of NF nor
systemic involvement.1 The estimated prevalence
of SNF in general population is 0.0006%. 2
However, it is proposed that this prevalence is
underestimated because the manifestations of
SNF are usually subtle.
Clinically, patients of SNF may be divided into
four groups: those with both neurofibromas and
pigmentary changes (as case 1), those with
neurofibromas only (as case 2), those with
pigmentary changes only and those with isolated
plexiform neurofibromas (Table 1).3,4 Females are
affected twice as often as males. Lesions are
usually unilateral in a dermatomal distribution

Figure 4. Histopathological examinations of (a) the anetodermic patch on the right upper back and (b) a papule
on the right clavicular area. There is extensive infiltration of the reticular dermis by neurofibromatous tissue in
both cases (H&E, original magnification x 40).

Table 1. The reported two largest case series
Case

Mean

number

age

Pigmentary Neurofibromas Neurofibromas
changes

(years)

only

only

Solitary

and

ple
xiform
plexiform

pigmentary

neurofibroma

Complications

changes
Ruggieri M et al3

124

(Neurology. 2001)
Tanito K et al4
(J Dermatol. 2014)

17.4

86

20

10

8

7 (5.6%)

32

5

13

8

4 (6.9%)

(range from 4 to 70)
58

23.4
(range from 1 to 69)
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although about 6% of cases manifest with bilateral
involvement of the body segments and pigmentary
changes along the lines of Blaschko. 3 Most
commonly, patients present with neurofibromas
only or pigmentary changes only, and lesions
occupy cervical or thoracic dermatome.3,4 The
majority of patients are asymptomatic.4,5 The onset
of skin lesions in SNF is similar to generalised
NF-1: pigmentary changes and plexiform
neurofibromas in childhood and neurofibromas
in adulthood.3 However, not all patients with
pigmentary changes develop neurofibromas in the
affected area in adulthood. For patients with only
pigmentary changes or neurofibromas only, the
mutations seem to appear late in embryonic
development involving only melanocytic or
neurological cell lineages.

NF-1 gene mutation may occur in both somatic
and gonadal cell lines. It means that the offspring
of patients with SNF are at risk of developing fullbrown (generalised) NF-1. 7 The exact risk of
transmission of mutant NF-1 gene from patients
with SNF to offspring is not yet known, but based
on animal studies, it seems to be proportionate
to the percentage of body surface area involved,
rather than on the affected skin overlying the
gonads.3 The small risk of having a child with fullbrown (generalised) NF-1 should be discussed with
those planning to have children.

As for patients with pigmentary changes only, the
differential diagnosis includes McCune-Albright
syndrome and partial unilateral lentiginosis (PUL).
Compared with SNF, the CALMs of McCuneAlbright syndrome are typically larger and fewer
in number with a midline demarcation; polyostotic
fibrous dysplasia and/or endocrine hyperfunction
may also be present. PUL is characterised by
multiple lentigines grouped within an area of
normal skin, often in a segmental pattern and
appearing at birth or in childhood. It has been
speculated that PUL might represent a forme fruste
or even be part of the spectrum of SNF because
SNF or Lisch nodules have been present in some
cases of PUL.6

Complications associated with generalised
NF-1 include learning difficulties; plexiform
neurofibromas; neurological, orthopedic and
ophthalmological complications; as well as an
increased risk of specific malignancies.8 In contrast
to generalised NF-1, systemic involvement is
uncommon in patients of SNF.3,4 Ruggieri et al
reported 124 patients with SNF and found that
only 7 (5.6%) of patients had NF-1-associated
complications, which included learning difficulties,
plexiform neurofibromas, optic pathway gliomas,
and pseudarthrosis.3 In another series of 58 cases,
only four (6.9%) patients had NF-1-associated
complications, including language delay (n=1)
and bone deformity (n=3).4 Lisch nodules, are
rarely encountered. 5,6,9,10 Some authors have
propose that in the absence of Lisch nodules, the
risk of genetic transmission is minimal. 10 In
contrast to generalised NF-1, Lisch nodules are
observed unilaterally in patients of SNF.

Segmental neurofibromatosis is explained by
somatic mosaicism of the postzygotic NF-1 gene
mutation. The sporadic patients of generalised
NF-1 represent mutations occurring very early in
embryonic development. At the other extreme,
in individuals with isolated CALMs and/or
neurofibromas without other disease features, the
somatic mutations occur in terminally
differentiated cells. Since SNF results from
postconceptional mutations of NF-1 gene in a
subset of cells, nearly all cases are sporadic.
Recent research has confirmed that postzygotic

According to the American Society of Clinical
Oncology, the overall lifetime risk of developing
cancer in patients of generalised NF-1 is about
7%.11 Segmental neurofibromatosis was previously
considered to be less commonly associated with
malignancy. However, one recent study suggests
that the incidence of malignancy in patients with
SNF may be comparable to generalised NF-1.12
The most prevalent malignancies in SNF are similar
to generalised NF-1, including malignant
peripheral nerve sheath tumor, malignant
melanoma, breast cancer, colon cancer,
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gastric cancer and lung cancer. Therefore,
age-appropriate malignancy screening is
recommended.
Initial evaluation of patients with suspected SNF
is directed at detection of generalised disease.
Dermatologists should perform a thorough
physical examination to investigate other related
cutaneous findings, radiological examination for
possible bone deformity and refer for screening
for Lisch nodules by an ophthalmologist. A positive
family history and the presence of bilateral Lisch
nodules in patients raises the possibility of
generalised NF-1 instead of SNF.10 Genetic testing
may help to confirm the diagnosis in uncertain
cases.
To date, there are no specific management
guidelines for SNF. Although patients with SNF
are at a lower risk for developing generalised
NF-1 associated complications, the estimated
occurrence of related malignancies in these
patients may be approaching the frequency
observed in generalised NF-1. Long-term
monitoring for complications and malignancies,
as in patients with generalised NF-1, is still
recommended. Genetic counselling and prenatal
diagnostic testing should be provided to those
considering having a baby.
In conclusion, we presented two cases with
different patterns of SNF; both involve multiple
segments. Dermatologists should be aware of this
under-recognised entity to provide appropriate
genetic counselling and periodic monitoring for
associated complications and malignancies.
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