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PHOTO CHALLENGE

An 11-year-old boy presented for evaluation of a 10×8-cm tortuous lesion on the right poste-
rior leg. Although it had been present since birth, the patient’s mother reported recent growth 
of the lesion. The lesion was noted to occasionally become irritated and pruritic. The patient’s 
history was remarkable for asthma.

What’s the diagnosis?

a. granuloma annulare (nodular type)
b. plexiform neurofibroma as a manifestation of neurofibromatosis type I
c. rheumatoid subcutaneous nodules
d. sarcoidosis
e. subcutaneous hemangioma
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The Diagnosis: Plexiform Neurofibroma as a Manifestation 
of Neurofibromatosis Type I

Physical examination revealed a large 10×8-cm 
subcutaneous nodule that was boggy and resem-
bled a bag of worms on palpation. It was 

covered by slightly hyperpigmented skin. He also 
had numerous (>20) café au lait spots measuring  
2 to 3 cm across the body and several others on the 
axillae. There were no gross eye findings. Otherwise 
the examination was unremarkable on the rest of 
the body. The patient’s paternal grandfather and 
aunt had similar macules and multiple nodules. The 
patient had mild to moderate learning difficulties. 
He was subsequently referred for genetic and oph-
thalmology evaluation. 

Plexiform neurofibromas are usually benign nerve 
sheath tumors that are elongated and are multinodu-
lar, forming when the tumor involves either multiple 
trunks of a plexus or multiple fascicles of a large 
nerve such as the sciatic. Some plexiform neurofi-
bromas resemble a bag of worms; others produce a 
massive ropy enlargement of the nerve.1,2 Plexiform 
neurofibromas are associated with cases of neurofi-
bromatosis type I (NFI) and are themselves one of 
the diagnostic criteria for NFI.1

Plexiform neurofibromas are benign tumors that 
are the result of a genetic mutation in which loss 
of heterozygosity occurs, as is the case with the 
other predominant neoplasms of NFI, that results 
in unrestricted cell growth.3,4 Some patients have 
a loss of heterozygosity of this tumor suppres-
sion gene with overgrowth of neurofibromatosis 
on a Blaschko segment. One study in mouse mod-
els showed that stromal mast cells were involved 
in promoting inflammation and increasing tumor 
growth by mediation of mitogenic signals involved 
in vascular ingrowth, collagen deposition, and cel-
lular proliferation.5 Plexiform neurofibromas are a 
presenting feature in 30% of NFI cases within the 
first year of life. They are extensive nerve sheath 
tumors with an unpredictable growth pattern that 
can involve multiple fascicles (ie, large nerves and 
their branches). Five percent become malignant 
and the transformation is often heralded by rapid 
growth and pain.6 If malignant transformation is 
suspected, biopsy is diagnostic. Magnetic resonance 
imaging with and without contrast can categorize 
them into 3 growth categories: superficial, displac-
ing, and invasive.7 Because plexiform neurofibromas 
are rare tumors, it previously was common practice 

to delay surgical intervention until disfigurement 
or disability arose. Complete surgical resection at 
more advanced stages is nearly impossible given the 
networklike growth pattern that commonly encap-
sulates vital structures.8,9 Therefore, surgery has been 
used in the past for debulking the large growths that 
eventually will recur. A study of 9 small superfi-
cial plexiform neurofibromas in children aged 3 to  
15 years documented treatment with early surgical 
resection, which showed complete resection and no 
relapse at 4 years. This study showed a promising 
strategy to prevent future extension of these fast-
growing tumors into vital structures.8 There also are 
current clinical trials investigating sirolimus and 
peginterferon alfa-2b in patients with more invasive 
plexiform neurofibromas that are unable to undergo 
surgical resection due to encapsulation or proxim-
ity to essential anatomical structures (registered at  
www.clinicaltrials.gov with the identifiers 
NCT00652990 and NCT00678951, respectively). 

Pain, development of a neurologic deficit, or 
enlargement of a preexisting plexiform neurofibroma 
may signal a malignant peripheral nerve sheath 
tumor (MPNST) and require immediate evalua-
tion.10 Examination by magnetic resonance imaging 
and positron emission tomography is useful in dis-
tinguishing benign and MPNSTs,8,11,12 but definitive 
differentiation can only be made by histologic exam-
ination of the tumor. Complete surgical excision, 
when possible, is the only treatment that offers the 
possibility of cure of MPNSTs. Adjuvant chemother-
apy or radiotherapy also is sometimes used, though 
benefit has not been clearly established.8,9,13,14

Death certificate and population-based studies 
have shown that approximately 10% of patients with 
NFI have a reduced life expectancy due to MPNSTs; 
indeed, these tumors arising from plexiform neuro-
fibromas are the main cause of death in adults with 
NFI. In 2003, Mautner et al7 studied 50 individuals 
with NFI. The objective was to establish magnetic 
resonance imaging criteria for MPNST and to test 
their usefulness in detecting early malignant change 
in plexiform neurofibromas. This study found that 
MPNST in patients with NFI frequently showed 
inhomogeneous contrast enhancement. This inhomo-
geneity was due to necrosis and hemorrhage, as shown 
by macroscopic and histologic analysis of amputated 
limbs in 2 patients within the study. The investigators 
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found it to be possible to detect malignant transfor-
mation at an early stage in patients with no overt 
clinical signs of progression.7 Careful follow-up will 
determine how frequently early malignancy can be 
detected and if it is worthwhile carrying out magnetic 
resonance imaging at defined intervals.2,7,10,15,16
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