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OF THE LITERATURE
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Abstract. Neurofibromatosis type | is an autosomal dominant genetic disorder with an
incidence of about 1 in 3000 births. Apart from the typical skin involvement NF1 may affect
multiple organs with ocular, neurological, skeletal and cardiovascular manifestations. We
present a case of a 38-year-old man with multiple café-au-lait macules and hundreds of
neurofibromas disseminated on the trunk and extremities dating from childhood. To estab-
lish the diagnosis and to exclude any complications we performed multiple examinations,
including skin biopsy, laboratory investigations, ophthalmologic assessment, consultations
with a neurologist, internist and orthopedist, etc. The treatment of cutaneous NF1 is mainly
symptomatic. Surgical excision aims to achieve cosmetic results. Recently novel and per-
spective conservative therapies have been investigated. In order to ensure better outcome
for the patients with NF1 long-term multi-disciplinary approach is advised.
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INTRODUCTION

disease) is an autosomal dominant genetic

disorder with an incidence of about 1 in 3000
births, due to gene mutation [1]. The NF1 gene is
located on chromosome 17g11.2 and encodes the
tumor suppressor protein neurofibromin, functioning
as a Ras-GTPase-activating protein (RasGAP). Mu-
tations of NF1 gene lead to loss of inhibitory func-
tion, overactivation of the Ras signaling pathway,
uncontrolled cell proliferation and as an endpoint -
increased risk of developing benign and malignant
tumors in affected individuals. For this reason, NF1
is considered tumor predisposition syndrome. Com-

N eurofibromatosis type | (von Recklinghausen

pared to the general population, NF1 patients have a
fivefold risk for cancer and a more than 2000-fold risk
for neurogenic malignancies [1].

Apart from the typical skin involvement NF1 may af-
fect multiple systems with ocular, neurologic, skel-
etal and cardiovascular manifestations. To establish
the diagnosis of NF1, NIH Consensus Conference
elaborated the following diagnostic criteria: (1) six
or more café-au-lait macules over 5 mm in pre-pu-
bertal individuals and over 15 mm in post-pubertal
individuals; (2) two or more neurofibromas (cutane-
ous, subcutaneous) or one plexiform neurofibroma;
(3), "freckling" in the axillary or inguinal region; (4)
optic glioma; (5) two or more Lisch nodules; (6) os-
seous lesions (sphenoid dysplasia, pseudarthrosis);
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(7) first-degree relative with NF1 [2]. At least two of
the seven criteria are required for a diagnosis of von
Recklinghausen disease.

CASE REPORT

We present a 38-year-old man with multiple café-
au-lait macules and hundreds of neurofibromas dis-
seminated on the trunk and extremities dating from
childhood (Fig. 1 A-C). Intertriginous, "freckling" was
not observed on physical examination. The patient
had no family history of neurofibromatosis, he was
otherwise healthy and denied the presence of any
systemic symptoms.

Multiple examinations were performed including
biopsy of skin lesion, ophthalmologic assess-
ment, consultations with a neurologist, internist

and orthopedist. The patient refused molecular
genetic testing.

Histopathology revealed circumscribed proliferation
of spindle cells in superficial and mid-dermis. Numer-
ous mast cells were visible in the tumor stroma (Fig.
2A). On higher magnification — tumor cells with elon-
gated wavy monomorphous dark nuclei were present
in the absence of nuclear pleomorphism or mitoses
(Fig. 2B). Histopathology was consistent with a neu-
rofibroma.

Routine laboratory investigations were within refer-
ent ranges. Ophthalmologic assessment revealed
normal findings with preserved visual acuity. Lisch
nodules were not detected. Consultations with a neu-
rologist, internist and orthopedist were conducted,
excluding any pathologic changes. MRI of the brain
and spinal cord was recommended.

Fig. 2. A. Circumscribed proliferation of spindle cells in the dermis (H&E x 100); B. Fragment of biopsy with tumor cells with elongated

monomorphous dark nuclei (H&E x 400)
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DISCUSSION

The neurofibromatosis type | was described in details
by the pathologist Friederich Daniel von Recklinghau-
sen in 1882 [3] and since then mainly case repots are
published. In our case a definite diagnosis of neurofi-
bromatosis type | can be made based on two positive
diagnostic criteria fulfilled, namely the presence of six
or more café-au-lait macules over 15 mm and two
or more cutaneous neurofiboromas. A molecular ge-
netic analysis is not needed for diagnostic purpose.
Testing of the NF1 gene is indicated for individuals in
whom NF1 is suspected but who do not fulfill the NIH
diagnostic criteria. This is rarely necessary after early
childhood. Testing of an adult with NF1 is necessary
if a pregnancy is expected [4].

The most important part of the care for adults with
NF1 consists of regular follow-up aiming at early
detection of systemic complications. This includes
tumors (malignant peripheral nerve sheath tumors,
optic glioma [5], other central nervous system tu-
mors, pheochromocytoma [6], rhabdomyosarcoma,
gastrointestinal stromal tumors, duodenal carcinoid,
etc.), ocular abnormalities (Lisch nodules, glau-
coma etc.), cardiovascular (hypertension — mostly
essential, some from renal artery stenosis or pheo-
chromocytoma), neurologic (seizures, cerebro-
vascular anomalies, etc.) or skeletal involvement.
United Kingdom Neurofibromatosis Association
Clinical Advisory Board's recommendation for as-
ymptomatic adults comprises a minimum of annual
blood pressure measurement and patient education
concerning the clinical manifestations of malignant
peripheral nerve sheath tumors and spinal cord
compression. The patient should be instructed to
immediately consult a specialist in case of persistent
pain, loss of sensory or motor function and sphincter
disturbances. Malignant peripheral nerve sheath tu-
mors represent the primary concern in young adults.
They usually arise in pre-existing plexiform neurofi-
bromas, metastasize rapidly and are related to poor
prognosis [4].

If the patient suffers from learning difficulties and
mental retardation, he could benefit from social as-
sistance or psychological help. To ensure such a
wide spectrum approach and better outcome for the
patients with NF1, usually a multi-disciplinary team
is needed.

Our patient refused treatment for the cutaneous
neurofibromas as he already got used to his physi-
cal appearance. The treatment of NF1 is mainly
symptomatic. Surgical excision and laser ablation of

neurofibromatous tissue aim to improve the compli-
cations or to achieve cosmetic results. Café-au-lait
macules do not need or respond well to treatment
and tend to recur after laser therapy.

Novel and perspective conservative therapies for cuta-
neous NF are in process of investigation due to the con-
stant advancement in understanding pathophysiology
of NF on genomic level. Such presumed therapeutic
targets, undergoing clinical trial are mTOR, MEK and
c-KIT [7]. Neurofibromatosis Clinical Trial Consortium
(NFCTC) established in 2006 has conducted several
studies for children and adults with neurofibromatosis
type 1 and plexiform neurofibromas, neurocognitive
challenges, low-grade gliomas, and malignant periph-
eral nerve sheath tumors [8-10]. The NF1 gene has
also a major but yet not clearly understood role in can-
cerogenesis in sporadic tumors and further investiga-
tions are needed in this direction [11].

In conclusion, future validation of biomarkers for
neurofibromatosis would be of great importance
since the present ones are only exploratory. Such
biomarkers are melanoma inhibitory activity (MIA),
adrenomedullin (ADM), fetal antigen 1, soluble
growth factor receptor Axl, aurora kinase A etc.
Some of them possess diagnostic, others - predic-
tive value [12]. Finally, the advances in molecular
genetics will promote the novel individual therapeu-
tic strategies in genetic disorders.
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