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ABSTRACT

Neurofibromatosis type 1 (NF1) caused by a loss-of functional mutation in NF1 encoding neurofibromin is an auto-
somal dominant disorder characterized by café-au-lait spots, neurofibromas, intertriginous freckles, and Lisch nodules.
Segmental neurofibromatosis (SN) represents a postzygotic mutation and loss of heterozygosity in neurofibromin. SN
occurring in the elder persons may be associated with internal malignant tumors. Here, we reported a case of
58-year-old woman with concomitant occurrence of SN and lung adenocarcinoma. The onset of SN in aged persons
would be a sign of concomitant occurrence of internal malignant tumors.
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1. Introduction

Neurofibromatosis type 1 (NF1) caused by a loss-of func-
tional mutation in NF1 encoding neurofibromin is an
autosomal dominant disorder characterized by café-au-
lait spots, neurofibromas, intertriginous freckles, and
Lisch nodules. Segmental neurofibromatosis (SN) essen-
tially represents a postzygotic mutation and loss of het-
erozygosity in neurofibromin. The age of onset of SN is
bimodal, at 10 - 30 and 50 - 70 years. SN in the elders
may be associated with internal malignant tumors, in-
cluding bronchoalveolar lung carcinoma, colon adeno-
carcimona, gastric adenocarcinoma, and Hodgkin lym-
phoma [1-4]. We describe concomitant occurrence of SN
and lung adenocarcinoma in a 58-year-old woman.

2. Case Report

A 58-year-old woman, a life-long nonsmoker, was re-
ferred to us with asymptomatic soft papules, 3 - 7 mm in
size, on the left back (Figure 1). The papules first began
to appear 2 years before and were located in the same
segmental region. Café-au-lait spots, intertriginous freck-
ling and musculoskeletal abnormalities were not present.
The family had no history of pigment disorders or paren-
tal consanguinity. One year earlier, the patient had been
diagnosed with lung adenocarcinoma, so the papules
were present one year before the diagnosis. The skin tu-
mors were surgically excised. The histopathological spe-
cimens from the papules showed non-encapsulated, faintly
eosinophilic tumors in the dermis. The tumors were com-
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posed of thin spindle cells with elongated and wavy nu-
clei. The papules were diagnosed as SN.

3. Discussion

Neurofibromin is expressed at low levels in all cells, but
at higher levels in the nervous system. It functions as a
negative regulator of the Ras/mitogen-activated protein
kinase (MAPK) signaling pathway via suppression of
active Ras. As the Ras/MAPK cascade is crucial for con-
trolling cellular growth and differentiation, a lack of fun-
ctional neurofibromin results in the constitutive activa-
tion of this central signaling pathway and unregulated
cell growth [5]. Somatic NF1 gene mutations have been
identified not only in SN but also in various neoplasms
derived from internal organs.

Figure 1. A clinical picture of asymptomatic soft papules, 3 -
7 mm in size, on the left back.
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The tendency to develop SN would be predetermined
during embryogenesis with the formation of clonal pre-
disposed cells, and exposure to an appropriate trigger
would result in the development of SN. Similarly, the
predisposed condition toward carcinogenesis in the lung
would be formed with the formation of clonal predis-
posed cells, and concomitant exposure to an appropriate
trigger would result in the development of lung adeno-
carcimoma.

Bourdeaut et al. reported an infant with activated mo-
saicism for oncogenic KRAS mutation with occurrence of
epidermal nevi, rhabdomyosarcoma, and polycystic kid-
neys [6]. The persistent activated condition of the Ras/
MAPK signaling pathway in the skin and other organs
could be caused by either somatic gain-of-function muta-
tions in the oncogenic genes or somatic loss-of-function
mutations in the tumor suppressor genes. We surmise
that constitutive activated condition of the Ras/MAPK
signaling pathway in the skin and other organs is associ-
ated with the concomitant development of the prolifera-
tive skin diseases and tumorigenetic disorders in the other
organs.

Further accumulation of cases with concomitant SN
and malignant neoplasm is indispensable, because carci-
nomas such as lung adenocarcinoma are not rare. Mo-
lecular study with both tissues would reveal whether the
concomitant occurrence is caused by the simultaneous
damage of the same cascade in both skin and other or-
gans or by the mere fortuitous coincidental situation.

In summary, we report a case of simultaneous pres-
ence of SN and lung adenocarcinoma and speculate the
constitutive activated Ras/MAPK signaling pathway. The
onset of SN in the aged persons would be a sign of con-
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comitant occurrence of internal malignant tumors.
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