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Resumen

Los neurofibromas difusos son tumores benignos poco definidos de la vaina nerviosa periférica con un patrén de crecimiento
invasivo. No se asocian comunmente con la neurofibromatosis ni otras enfermedades neurocutaneas. Este manuscrito tiene como
objetivo documentar la aparicién de neurofibromas difusos en pacientes con NF1, a la vez que proporciona una revision exhaustiva
de este tipo de tumor. Presentamos tres casos que destacan las caracteristicas clinicas, radioldgicas e histologicas de los neurofibro-
mas difusos en pacientes con una historia extensa de NF1. Estos tumores poco frecuentes tienen una baja prevalencia, pero cuentan
con caracteristicas patologicas, radioldgicas e inmunohistoquimicas definidas y caracteristicas para su diagndstico. El tratamiento
es desafiante debido a la falta de estandarizacion en las terapias y debe analizarse caso por caso. Los neurofibromas difusos deben
ser incluidos en el diagnoéstico diferencial de pacientes con NF1 y cualquier lesion cutanea asociada. Se requieren mas estudios para
estandarizar un enfoque integral en estos pacientes.
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Abstract

Diffuse neurofibromas are poorly defined, benign tumors of the peripheral nerve sheath with an invasive growth pattern. They
are not commonly associated with neurofibromatosis or other neurocutaneous disorders. This manuscript aims to document the occu-
rrence of diffuse neurofibromas in patients with NF1, while providing a comprehensive review of this type of tumor. We present three
cases highlighting diffuse neurofibromas’ clinical, radiological, or histological characteristics of diffuse neurofibromas in patients
with a long-standing history of NF1. These rare tumors have a low prevalence but have defined and characteristic pathologic, imaging,
and immunohistochemistry features for diagnosis. Treatment is challenging due to the lack of standardization in therapies and should
be analyzed on a case-by-case basis. Diffuse neurofibromas should be included in the differential diagnosis in patients with NF1 and
any associated cutaneous lesions. Further studies are needed to standardize an integral approach in these patients.
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Introduction

Diffuse neurofibromas are ill-defined benign peripheral
nerve sheath tumors (PNSTs) with an infiltrative growth
pattern. Although diffuse neurofibromas are typically iso-
lated growths and not frequently associated with neurocu-
taneous syndromes, the three patients presented here had
a long-standing history of neurofibromatosis type 1 (NF1).
They developed symptoms like pain, restricted movement,
and swelling with mass effects, which were attributed to
diffuse neurofibromas. We also discuss these tumors' cli-
nical features, imaging, and histopathologic findings.

Case series

Case 1

A 43-year-old female with a history of NF1 pre-
sented with an asymptomatic, progressively enlarging
plaque-like lesion in the left gluteal region. Over the
years, she developed multiple cutaneous neurofibromas
treated with electrodesiccation and two debulking surge-
ries for a right hip and gluteal neurofibroma. Pelvic MRI
(Fig. 1A, 1B, 1C) revealed an infiltrative soft tissue mass
in the subcutaneous space, extending into the superfi-
cial fascia of the paraspinal musculature, consistent with

'Neurologist, Neuro-oncology department, Yale New Haven Health Smilow
Cancer Hospital, New Haven, United States

*General Practitioner, Universidad Internacional del Ecuador, Quito, Ecuador

3General Practitioner, Universidad Catélica de Santiago de Guayaquil,
Guayaquil, Ecuador

“General Practitioner, Universidad del Azuay, Cuenca, Ecuador

*General Practitioner, Universidad de Guayaquil, Guayaquil, Ecuador

doi: 10.46997/revecuatneurol34100107

Corresponding author:

Mauricio Xavier Pérez Davila

Yale New Haven Health Smilow Cancer Hospital
35 Park Street. New Haven, Connecticut 06511
E-mail: mperez90.md@gmail.com

Phone number: +1(775)389-6661

Vol. 34 No 1 2025 / Revista Ecuatoriana de Neurologia 107


mailto:mperez90.md@gmail.com

Fig 1. Pelvic magnetic resonance imaging. (A) Axial T1-weighted with contrast demonstrating hyperintense left gluteal diffuse neurofibroma.
(B). Parasagittal T1-weighted with contrast that shows hyperintense posterior subcutaneous diffuse neurofibroma
(C). Axial T1-weighted with contrast that demonstrates hyperintense posterior subcutaneous diffuse neurofibroma.

diffuse neurofibroma. The patient sought treatment for
cosmetic reasons.

Case 2

A27-year-old male with NF 1 presented with increased
right leg circumference. His medical history included
pulmo-pleural blastoma, right hip and gluteal neurofibro-
sarcoma, lower back large cutaneous and plexiform neu-
rofibromas, and left post-chiasmatic optic nerve glioma.
Pelvic MRI (Fig. 2A, 2B, 3A, 3B, 3C, 3D) revealed an
enhancing lesion in the subcutaneous tissue and gluteus

maximus muscle. Surgical resection in January 2024 con-
firmed diffuse cutaneous neurofibroma, characterized by
variable SOX10 expression and CD43-positive dendritic
fibroblasts. Post-surgical growth prompted consideration
of Selumetinib as treatment.

Case 3

A 32-year-old man presented to the clinic for pro-
gressive left hip pain and new onset numbness in the left
leg. The patient has a history of untreated NF1, diagnosed
when he was eight years old, and a history of severe sco-

Fig 2 (A, B). Axial T1-weighted magnetic resonance imaging with contrast of the left lower extremity, which demonstrates a hyperintense lesion in

the left lower limb compatible with a diffuse neurofibroma.
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Fig 3. T1-weighted magnetic resonance imaging with contrast of the right femur. (A) Top left: coronal view (2024). (B) Top right: axial view (2024).

(C) Bottom left: coronal view (2019). (D) Bottom right: axial view (2019).

liosis with dural ectasia. The patient did not follow regular
appointments with any physician. Instead, he had been
visiting a chiropractor for ten years and used medical can-
nabis for pain control. An MRI of the whole body was
ordered, which demonstrated the lumbar levoscoliosis and
marked progression of lumbar dural ectasia with aneu-
rysmal dilatation of right-sided nerve root sleeves (Fig. 4A,
4B). Compared to the 2008 MRI, the aneurysmal dilation
now causes severe mass effects upon adjacent structures.
Marked myositis of the right iliopsoas and right lower
paraspinal muscles were also present, with severe right

upper thigh subcutaneous edema, which increased con-
cern for the progression of a diffuse neurofibroma.

Commentary

Neurofibromas are histologically benign (WHO
grade 1) soft tissue tumors arising from peripheral nerve
sheaths.! They can occur sporadically or in association with
neurofibromatosis type 1 (NF1). While neurofibromas are
usually benign, approximately 10-15% have the poten-
tial to become malignant? Neurofibromas are categorized
as localized, diffuse, or plexiform. Diffuse neurofibroma

Fig 4. Thorac-abdominal magnetic resonance imaging. (A) 2024 coronal T1-weighted MRI with contrast that depicts lumbar levoscoliosis and marked
progression of lumbar dural ectasia causing a severe mass effect to adjacent structures, compared to the (B) coronal T1-weighted contrast MRI of 2008.
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present diagnostic challenges due to their varied clinical,
radiological, and histological characteristics>* This case
series examines three NF1 patients with diffuse neurofi-
bromas, highlighting the importance of understanding this
uncommon presentation in NF1 management.

Characteristics

Diffuse neurofibroma, or paraneurofibroma, typi-
cally affects children and young adults with no gender
predilection and is commonly located in the head and
neck region, trunk, and extremities? It is a slow-growing,
ill-defined mass with skin thickening and induration,
infiltrating subcutaneous tissue without destroying skin
appendages. Symptoms may include swelling, pain, and
functional impairment3¢’ This deep infiltration is evident
in case 1, where the mass extends through the subcuta-
neous tissue to the superficial paraspinal fascia.

NF1 gene heterogeneity loss occurs in 20-50% of
cases. NF1 deficiency activates Ras, subsequently acti-
vating AKT/mTOR and Raf/MEK/ERK pathways, offe-
ring potential therapeutic targets. Nonfunctional neuro-
fibromin influences tumor growth along nerves. Further
research on specific genes and neurofibromin's role in
diffuse neurofibromas is needed?

Associations

Even though diffuse neurofibromas are rare, 10% of
these tumors are found in patients with neurofibromatosis
type 1. This tumor should be regarded as a mosaic manifes-
tation of NF 1. Therefore, patients who initially present with
diffuse neurofibromas should be evaluated for any other
NF1 stigmata’ In rare instances, diffuse neurofibroma is
seen in other syndromes that share some similarities with
NF1, such as neurofibromatosis type 2, schwannomatosis,
Carney complex, and Tuberous sclerosis complex.'

Diagnosis

These tumors have a distinctive radiographic appea-
rance. Some literature suggests that the diagnosis could
be based on imaging findings alone.

Imaging

MRI with contrast best characterizes diffuse neurofi-
bromas. Key findings include isointense or mildly hyper-
intense signals on T1-weighted MR images, and markedly
hyperintense signals are found in T2-weighted images.
Moreover, a prominent internal vascularity enhances
homogeneously with contrast>''> The most common
growth patterns are plaque-like and infiltrative. Diffuse
neurofibromas have extensive infiltration of the skin and
subcutaneous tissue, enveloping vessels and tendons
without local destruction>!? Possible bone erosion and
intracranial extension, when found, are characteristic of
paraneurofibromas.®
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Hence, Hassell et al. proposed that the combination
of plaque-like growth, prominent internal vascularity, and
marked enhancement were highly indicative of diffuse
neurofibroma’ Nonetheless, definitive diagnosis may
be necessary to differentiate from subcutaneous heman-
gioma, and cutaneous lymphoma.'

Current neuro-oncology practice prioritizes using
non-invasive image-based recognition techniques, such
as CT and MRI, for the screening and diagnosis of PNST.
The metabolic activity of these malignancies, as quanti-
fied by PET scans, does not consistently exhibit a reliable
correlation with the histopathological grade of the tumor.'

Histology

The definitive diagnosis of diffuse neurofibroma is
made after histological confirmation. Gross pathology
demonstrates an ill-defined mass with a tan-white cut
section,” while microscopic pathologic findings include
elongated spindle cells with round or fusiform nuclei and
eosinophilic cytoplasm within a loose matrix of thin fibri-
llar collagen. Pseudomeissnerian-body-like structures are
characteristic but not always present and an ectatic blood
vessel may be seen.

Immunochemistry

Neurofibromas consist of Schwann cells, CD34+ fibro-
blasts, mast cells, macrophages, and nerve fibers. They show
immunoreactivity to S-100 protein and diffuse expression
of SOX-10. There is variable expression of epithelial mem-
brane antigen (EMA) and CD34+ from fibroblast cells®!
The SOX10 immunostaining is a specific marker used to
identify peripheral nerve tumors and differentiate neurofi-
bromas and schwannomas from fibrosarcoma, leiomyosar-
coma, and synovial sarcoma.'*'” CD34+ immunostaining in
spindled fibroblasts creates a characteristic fingerprint pat-
tern and helps differentiate neurofibroma from early desmo-
plastic melanoma when CD34+ reactivity exceeds 60%.'8

Treatment

Treatment options for diffuse neurofibromas include
surgery, radiation, and chemotherapy, though their effec-
tiveness is debated due to potential risks!® Currently,
there is no approved treatment for NF1 in adults, and no
trials specific to diffuse neurofibromas?’ The surgical and
pharmacological treatments aim to reduce the growth of
neurofibromas, mitigate the symptoms, or avoid compli-
cations due to compression of adjacent structures or their
potential to become malignant. Gabapentin can be used to
treat neuropathic pain and pruritic sensations.

For monitoring purposes during treatment, the con-
sensus guidelines of Response Evaluation in Neurofibroma-
tosis and Schwannomatosis (REiNS) state that volumetric
analysis of MRI should be used to assess tumor response
in NF1-related plexiform neurofibromas in clinical trials???



Selumetinib, a MEK inhibitor, was approved in 2020
for pediatric NF1 patients with inoperable plexiform neu-
rofibromas. Clinical trials showed tumor volume reduc-
tion and decreased pain intensity. Common side effects
include gastrointestinal symptoms, an asymptomatic
increase of serum creatine phosphokinase, acneiform rash,
and paronychia. Other less common but severe adverse
drug reactions included retinal detachment, reduced left
ventricular ejection fraction, and cardiomyopathy in
patients under treatment for many years>-**

Other drugs under investigation include Mirdame-
tinib, a MEK inhibitor, showing tumor volume reduc-
tion in some patients>® Cabozantinib, a tyrosine kinase
inhibitor that targets cMET and the vascular endothelial
growth factor receptor 2 (VEGFR2), demonstrated partial
response or stable disease in a phase two trial® Imatinib
mesylate, a protein kinase inhibitor, caused disease regres-
sion in some patients with plexiform neurofibromas?’
Pegylated interferon alfa-2b showed limited efficacy due
to tumor progression and malignant transformation in
some patients?® On the other hand, tipifarnib, sirolimus,
and pirfenidone did not demonstrate clinical efficacy?

Surgical excision, laser removal, and electrodesic-
cation may be considered for superficial neurofibromas
but are controversial for diffuse types due to the difficulty
in defining their shape and size. Additional therapies like
physical therapy, orthopedic devices, and language and
respiratory therapy may be necessary depending on the
affected structures.”

Prognosis

The prognosis of diffuse neurofibroma varies depen-
ding on whether it is an isolated finding or a manifestation
of a neurocutaneous syndrome. These tumors can signifi-
cantly impact the quality of life due to pain, organ com-
pression, and disfigurement. NF1 patients with diffuse
neurofibromas may have a reduced life expectancy of
8-15 years*® Regular monitoring is crucial due to the
potential for malignant transformation, even though it is
low (approximately 3%)> While surgical excision is cha-
llenging due to the tumor's diffuse nature, recent FDA
approval of Selumetinib for pediatric NF1 patients with
plexiform neurofibromas offers hope.

Conclusion

Our cases highlight the importance of recognizing
diffuse neurofibromas within the spectrum of benign tumors
in neurofibromatosis type 1 patients. Despite their typically
slow-growing and benign nature, they can cause significant
local disfigurement and potentially induce pain and com-
pression of nearby structures and organs. Their infiltra-
tive nature often complicates surgical excision or radiation
treatment. Emerging pharmacologic therapies, such as MEK
inhibitors like Selumetinib, may offer promising treatment

options for adult patients with diffuse neurofibromas, poten-
tially improving outcomes and quality of life.

References

1.  Louis DN, Perry A, Wesseling P, Brat DJ, Cree 1A,
Figarella-Branger D, et al. The 2021 WHO Classifi-
cation of Tumors of the Central Nervous System: a
summary. Neuro-Oncol. 2021 Aug 2;23(8):1231-51.
https://doi.org/10.1093/neuonc/noabl106

2. Spyk S, Thomas N, Cooper DN, Upadhyaya M. Neu-
rofibromatosis type 1l-associated tumours: Their
somatic mutational spectrum and pathogenesis. Hum
Genomics. 2011;5(6):623. https:/doi.org/10.1186/1479-
7364-5-6-623

3. Ravi AK, Ram R, Lindberg MR, Pandey T. Diffuse
infiltrative neurofibroma: a clinical, radiological,
and histological conundrum. Skeletal Radiol. 2014
Dec;43(12):1773-8.  https:/doi.org/10.1007/s00256-
014-1965-8

4. Ortonne N, Wolkenstein P, Blakeley JO, Korf B,
Plotkin SR, Riccardi VM, et al. Cutaneous neuro-
fibromas: Current clinical and pathologic issues.
Neurology [Internet]. 2018 Jul 10 [cited 2024 Jul
5];91(2_Supplement 1). https:/www.neurology.org/
d0i/10.1212/WNL.0000000000005792 .

5. Hassell DS, Bancroft LW, Kransdorf MJ, Peterson JJ,
Berquist TH, Murphey MD, et al. Imaging Appearance
of Diffuse Neurofibroma. Am J Roentgenol. 2008
Mar;190(3):582—8. https:/doi.org/10.2214/ajr.07.2589

6. Kumar SharathBC, Gopal M, Talwar A, Ramesh
M. Diffuse neurofibroma of the scalp presenting
as circumscribed alopecic patch. Int J Trichology.
2010;2(1):60. https:/doi.org/10.4103/0974-7753.66919

7. Megahed M. Histopathological Variants of Neu-
rofibroma: A Study of 114 Lesions. Am J Der-
matopathol. 1994  Oct;16(5):486—95. https:/doi.
0rg/10.1097/00000372-199410000-00003

8. Tamura R. Current Understanding of Neurofibro-
matosis Type 1, 2, and Schwannomatosis. Int J Mol
Sci. 2021 May 29;22(11):5850. https:/doi.org/10.3390/

1jms22115850
9. Magro G, Broggi G, Angelico G, Puzzo L, Vecchio

GM, Virzi V, et al. Practical Approach to Histological
Diagnosis of Peripheral Nerve Sheath Tumors: An
Update. Diagnostics. 2022 Jun 14;12(6):1463. https:/
doi.org/10.3390/diagnostics12061463

10. Rodriguez FJ, Stratakis CA, Evans DG. Genetic
predisposition to peripheral nerve neoplasia: diag-
nostic criteria and pathogenesis of neurofibromatoses,
Carney complex, and related syndromes. Acta Neu-
ropathol (Berl). 2012 Mar;123(3):349—67. https:/doi.
org/10.1007/s00401-011-0935-7

11. Peh W, Shek T, Yip D. Magnetic resonance ima-
ging of subcutaneous diffuse neurofibroma. Br J
Radiol. 1997 Nov;70:1180-3. https://doi.org/10.1259/
bjr.70.839.9536912

Vol. 34 No 1 2025 / Revista Ecuatoriana de Neurologia 111


https://doi.org/10.1093/neuonc/noab106
https://doi.org/10.1186/1479-7364-5-6-623
https://doi.org/10.1186/1479-7364-5-6-623
https://doi.org/10.1007/s00256-014-1965-8
https://doi.org/10.1007/s00256-014-1965-8
https://www.neurology.org/doi/10.1212/WNL.0000000000005792
https://www.neurology.org/doi/10.1212/WNL.0000000000005792
https://doi.org/10.2214/ajr.07.2589
https://doi.org/10.4103/0974-7753.66919
https://doi.org/10.1097/00000372-199410000-00003
https://doi.org/10.1097/00000372-199410000-00003
https://doi.org/10.3390/ijms22115850
https://doi.org/10.3390/ijms22115850
https://doi.org/10.3390/diagnostics12061463
https://doi.org/10.3390/diagnostics12061463
https://doi.org/10.1007/s00401-011-0935-7
https://doi.org/10.1007/s00401-011-0935-7
https://doi.org/10.1259/bjr.70.839.9536912
https://doi.org/10.1259/bjr.70.839.9536912

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Wissman A, England EB, Mehta K. Case of the
Season: Diffuse Neurofibroma. Semin Roentgenol.
2017  Oct;52(4):192-3.  https:/doi.org/10.1053/].
r0.2017.08.001

Ergiin S. Extracranial diffuse neurofibroma with
intracranial extension. Plast Reconstr Surg. 2000
Feb;105(2):801-3. https://doi.org/10.1097/00006534-
200002000-00058

Liu J, Huang JN, Wang MH, Ni ZY, Jiang WH,
Chung M, et al. Image-Based Differentiation of
Benign and Malignant Peripheral Nerve Sheath
Tumors in Neurofibromatosis Type 1. Front Oncol.
2022 May 23;12:898971. https:/doi.org/10.3389/
fonc.2022.898971

Van Zuuren EJ, Posma AN. Diffuse neurofi-
broma on the lower back. ] Am Acad Dermatol.
2003  Jun;48(6):938—40.  https://doi.org/10.1067/
mjd.2003.141

Sy AL, Hoang MP. SOX10. J Clin Pathol. 2023
Oct;76(10):649-53. https:/doi.org/10.1136/jcp-
2023-208924

Guedes-Corréa J, Cardoso R. Immunohistoche-
mical Markers for Schwannomas, Neurofibromas
and Malignant Peripheral Nerve Sheath Tumors—
What Can the Recent Literature Tell Us? Arq Bras
Neurocir Braz Neurosurg. 2018 Jun;37(02):105-12.
http://dx.doi.org/10.1055/s-0038-1667180

Nagrani NS, Bhawan J. Histopathological Variants
of Cutaneous Neurofibroma: A Compendious
Review. Dermatopathology. 2022 Dec 26;10(1):1-19.
https://doi.org/10.3390/dermatopathology10010001
NORD. Neurofibromatosis 1. Rare Diseases. 2022.
https://rarediseases.org/rare-diseases/neurofibro-
matosis-type-1-nfl/

NIH. Search for: Diffuse neurofibroma. Clinical-
Trials.gov. 2025. https:/www.clinicaltrials.gov/
search?cond=Diffuse%20neurofibroma

Dombi E, Ardern-Holmes SL, Babovic-Vuksanovic
D, Barker FG, Connor S, Evans DG, et al. Recom-
mendations for imaging tumor response in neuro-
fibromatosis clinical trials. Neurology [Internet].
2013 Nov 19 [cited 2024 Jul 1];81(21 supple-
ment_1). https:/www.neurology.org/doi/10.1212/01.
wnl.0000435744.57038.af

Jakacki RI, Dombi E, Steinberg SM, Goldman
S, Kieran MW, Ullrich NJ, et al. Phase II trial of
pegylated interferon alfa-2b in young patients with
neurofibromatosis type 1 and unresectable plexi-
form neurofibromas. Neuro-Oncol. 2016 Aug
10;289-97. https://doi.org/10.1093/neuonc/nowl158

112 Revista Ecuatoriana de Neurologia / Vol. 34, No 1, 2025

23.

24.

25.

26.

27.

28.

29.

30.

Gross AM, Wolters PL, Dombi E, Baldwin A,
Whitcomb P, Fisher MJ, et al. Selumetinib in Chil-
dren with Inoperable Plexiform Neurofibromas. N
Engl J Med. 2020 Apr 9;382(15):1430—42. https:/doi.
org/10.1056/nejmoal912735

Gross AM, Dombi E, Wolters PL, Baldwin A, Dufek
A, Herrera K, et al. Long-term safety and efficacy of
selumetinib in children with neurofibromatosis type
1 on a phase 1/2 trial for inoperable plexiform neuro-
fibromas. Neuro-Oncol. 2023 Oct 3;25(10):1883-94.
https://doi.org/10.1093/neuonc/noad086

Weiss BD, Wolters PL, Plotkin SR, Widemann BC,
Tonsgard JH, Blakeley J, et al. NF106: A Neurofibro-
matosis Clinical Trials Consortium Phase II Trial of
the MEK Inhibitor Mirdametinib (PD-0325901) in
Adolescents and Adults With NF1-Related Plexiform
Neurofibromas. J Clin Oncol. 2021 Mar 1;39(7):797—
806. https://doi.org/10.1200/jc0.20.02220

Fisher MJ, Shih CS, Rhodes SD, Armstrong AE,
Wolters PL, Dombi E, et al. Cabozantinib for neurofi-
bromatosis type 1-related plexiform neurofibromas:
a phase 2 trial. Nat Med. 2021 Jan;27(1):165-73.
https://doi.org/10.1038/s41591-020-01193-6
Robertson KA, Nalepa G, Yang FC, Bowers DC,
Ho CY, Hutchins GD, et al. Imatinib mesylate for
plexiform neurofibromas in patients with neuro-
fibromatosis type 1: a phase 2 trial. Lancet Oncol.
2012 Dec;13(12):1218-24.  https://doi.org/10.1016/
s1470-2045(12)70414-x

Jakacki RI, Dombi E, Potter DM, Goldman S, Allen
JC, Pollack IF, et al. Phase I trial of pegylated
interferon-a-2b in young patients with plexiform
neurofibromas. 2011 Jan;76:265-72. https:/doi.
org/10.1212/wnl.0b013e318207b031

Cacchione A, Fabozzi F, Carai A, Colafati GS,
Baldo GD, Rossi S, et al. Safety and Efficacy of
Mek Inhibitors in the Treatment of Plexiform Neu-
rofibromas: A Retrospective Study. Cancer Con-
trol. 2023 Apr;30:107327482211449. https:/doi.
org/10.1177/10732748221144930

Stewart DR, Korf BR, Nathanson KL, Stevenson
DA, Yohay K. Care of adults with neurofibroma-
tosis type 1: a clinical practice resource of the Ame-
rican College of Medical Genetics and Genomics
(ACMQG). Genet Med. 2018 Jul;20(7):671-82. https://
doi.org/10.1038/gim.2018.28



https://doi.org/10.1053/j.ro.2017.08.001
https://doi.org/10.1053/j.ro.2017.08.001
https://doi.org/10.1097/00006534-200002000-00058
https://doi.org/10.1097/00006534-200002000-00058
https://doi.org/10.3389/fonc.2022.898971
https://doi.org/10.3389/fonc.2022.898971
https://doi.org/10.1067/mjd.2003.141
https://doi.org/10.1067/mjd.2003.141
https://doi.org/10.1136/jcp-2023-208924
https://doi.org/10.1136/jcp-2023-208924
http://dx.doi.org/10.1055/s-0038-1667180
https://doi.org/10.3390/dermatopathology10010001
https://rarediseases.org/rare-diseases/neurofibromatosis-type-1-nf1/
https://rarediseases.org/rare-diseases/neurofibromatosis-type-1-nf1/
http://ClinicalTrials.gov
http://ClinicalTrials.gov
https://www.clinicaltrials.gov/search?cond=Diffuse%20neurofibroma
https://www.clinicaltrials.gov/search?cond=Diffuse%20neurofibroma
https://www.neurology.org/doi/10.1212/01.wnl.0000435744.57038.af
https://www.neurology.org/doi/10.1212/01.wnl.0000435744.57038.af
https://doi.org/10.1093/neuonc/now158
https://doi.org/10.1056/nejmoa1912735
https://doi.org/10.1056/nejmoa1912735
https://doi.org/10.1093/neuonc/noad086
https://doi.org/10.1200/jco.20.02220
https://doi.org/10.1038/s41591-020-01193-6
https://doi.org/10.1016/s1470-2045(12)70414-x
https://doi.org/10.1016/s1470-2045(12)70414-x
https://doi.org/10.1212/wnl.0b013e318207b031
https://doi.org/10.1212/wnl.0b013e318207b031
https://doi.org/10.1177/10732748221144930
https://doi.org/10.1177/10732748221144930
https://doi.org/10.1038/gim.2018.28
https://doi.org/10.1038/gim.2018.28

