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Abstract
Background: The peripheral hallmarks of neurofibromatosis type 1 (NF1) are 
Café au lait and solid nodular neurofibromas. The morphological behavior of these 
lesions could be susceptible to modification during pregnancy. The present case 
report describes a case of cystic transformation of a nodular neurofibroma, with 
progressive growth and mass effect in the anterior cervical region, which was 
surgically resolved without any complications.
Case Description: A 33‑year‑old female patient with a known personal history of 
NF1, with annual control of the peripheral neurofibromas and cerebral and spinal 
magnetic resonance imaging follow‑ups. Under genetic counseling, she decides to 
get pregnant following all the medical advises. Once the pregnancy is confirmed, 
she starts to notice the growth of one of them adjacent to the left cervical region. 
Such neurofibroma presented with the progressive gradual increase and in the 
last month, she presented dysphagia, dysphonia, and postural pain localized by 
the mass effect. Once the pregnancy concluded, the microsurgical approach was 
scheduled for resection of the lesion, where a cystic mass was found within the 
walls of the neurofibroma. The resection was uneventful.
Conclusion: The transformation of a nodular to cystic neurofibroma during 
pregnancy is a very rare presentation, which may exacerbate the clinical 
symptomatology depending on the topography of the lesion due to the mass effect 
it may create. This condition may alert to the recommendations and vigilance in 
patients with NF1, who are pregnant or are planning on a future pregnancy. The 
neurosurgical resolution in this region is safe and beneficial.

Key Words: Microsurgery, neck dissection, neurofibromatosis type 1, 
neuropathology, pregnancy

INTRODUCTION

Neurofibromatosis type 1 (NF1) is one of the genetic 
neurocutaneous syndromes that has a greater number of 
phenotypic expressions.[7,11] NF1 is an autosomal dominant 
genetic disorder with an incidence of approximately 
1 × 3500 people worldwide. About one‑half of the cases 
are hereditary due to a mutation in the NF1 gene; the 
remainders are the result of de novo mutations.[4,8]
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The clinical criteria for the disease are determined by 
the presence of six or more café‑au‑lait macules, >5 mm 
in prepubertal patients and >15 mm in postpubertal 
patients, two or more neurofibromas of any type, at 
least one plexifrom neurofibroma, optical gliomas, two 
or more Lisch nodules, sphenoid wing dysplasia, and 
pseudoarthrosis.[11‑13] The genetic diagnosis of the NF1 
gene mutation has also been recently added to the 
diagnostic criteria.[12] Other clinical components that 
are considered part of the disease are short stature, 
scoliosis, attention deficit disorders, language, and 
learning disorders. The malignant transformation of a 
neurofibroma is reported in approximately 10–13% of all 
the cases.[3]

The NF1 gene encodes neurofibromin, a tumoral 
suppressor protein.[11] NF1 gene is located in chromosome 
17q11.2; it is conformed of 57 constitutive exons and 
4 alternative ones.[1,11] The mutation observed in 50% of 
the new sporadic cases are due to a de novo mutation, and 
80% of these have a paternal origin.[5] However, almost all 
microdeletions are of maternal origin.[15] The penetrance 
of this disease is 100%.

CASE REPORT

The patient is a 33‑year‑old female patient with personal 
history of NF1 (without any family history in the two 
previous generations) characterized by multiple Café 
au lait macules and multiple neurofibroma nodules in 
distinct regions of the skin which involve the scalp, neck, 
back, abdomen, and all the extremities.

The patient has a normal evolution of her disease with no 
incidents; she is an independent professional and refers 
no other symptomatology. Eventually, she complains of 
pain due to the mechanical compression of one of the 

neurofibromas. After considering the genetic counseling, 
the patient decides to get pregnant. During the second 
trimester of her pregnancy, she started to note gradual 
and progressive growth of one of the neurofibromas 
located in the anterolateral left portion of the neck, 
in the angle formed by the thyroid gland and the 
common carotid artery. Such growth gradually increased 
to the point where by the end of the pregnancy it had 
a diameter of approximately 10 cm × 15 cm, it made 
swallowing difficult, dysphonia, and generated local pain 
(nonneuropathic pain) [Figure 1]. The consistency was 
smooth in the peripheral contours, but firm in the center, 
mobile, and no skin changes were noted. She has an 
uneventful full term pregnancy with a C‑section delivery.

After neuroimaging evaluation, a surgical approach is 
decided 3 months after the C‑section using general 
anesthesia and microsurgical dissection. A tumor mass 
was identified, with a superficial wall, free from vascular 
or cervical major nerve structures, with a clear serous 
liquid content that after decompression, modifies the 
tumoral morphology immediately, allowing identification 
of the layers of the cystic lesion. The visceral portion of 
the capsule was found attached to the external plane of 
the thyroid gland and to the carotid artery adventitia, 
which was preserved. The postsurgical evolution was 
normal, without any complications. There were no 
alterations regarding phonation or deglutition, and 
there was a normal recovery of the external anatomy of 
the neck without any evidence of tumoral mass. The 
analysis of the fluid reported no cytological alterations 
and culture was negative for infection. The hematoxylin 
and eosin stain shows the presence of neoplastic cells, 
nuclear and diffuse cytoplasmic positivity to S‑100 
protein [Figure 2].

DISCUSSION

The interaction of neurofibromin with other membrane 
cellular proteins such as proteoglycans, intermediate 
actin filaments, and tubulin;[2] promotes the alteration 
in the regulation that leads to the development 
of the syndrome, same that along with other 
neurodevelopmental disorders have been denominated 

Figure 2: (a and b) The immunohistochemistry with S-100 protein 
shows the positive neoplastic cells in the limits of the tumoral 
wall (×40)

ba
Figure 1: Magnetic resonance imaging and angiomagnetic resonance 
imaging. (a and b) Magnetic resonance imaging shows a cystic tumor 
in the left anterior cervical region creating mas effect over the 
midline structures. (c) There is no evidence of intramural vascular 
flow in the angiomagnetic resonance imaging
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RASopathies, in relation to the identified mutations 
which encode for the RAS/mitogen‑activated protein 
kinase pathway which is activated from the protein 
kinase pathway.[14] The NF1 gene is considered a gene 
suppressor which when altered does not produce enough 
neurofibromin to assure and regulate cellular growth 
(haploinsufficiency).[7] However, many cases require a 
second event (second‑hit), which contributes to the 
formation of the tumors called neurofibromas. These 
second‑hit mutations contribute to the manifestation 
of many of the clinical signs of the disease, in what has 
been considered a bi‑allelic inactivation demonstrated 
in the neurofibromas, but is also evident in some 
other variants such as the presence of glomus and the 
tumorigenesis where the differentiation of schwann cells 
is affected.[9,10]

A recent theory that aims to validate the determined 
changes by the second mutations, which has been 
described in hormonal events such as puberty and 
pregnancy, has been described through the demonstration 
of a multipotential progenitor NF1 +/− cell, which 
is capable of in vitro differentiation into the different 
cells types found in neurofibromas, including schwann 
cells, fibroblasts and epithelial cells.[6] This condition 
may explain the influence of epigenetic factors in the 
transformation of the different cellular linages that a 
neurofibroma might express.

This condition partially explains one of the fundamental 
reasons for why, in the study case, pregnancy, and 
the own trophic factors were determining variables in 
the volume growth of the neurofibroma starting on 
the first trimester and it also reassures the tendency 
of the growth heterogeneity not derived directly from 
the proliferation of schwann cells to express as a solid 
tumor, but from other cellular linages such as mast 
cells, fibroblasts, adipocytes, and epithelial cells which 
generate a liquid material, that was finally responsible 
for the volumetric expansion of the tumor creating mass 
effect.

The growth and mass effect of a neurofibroma during 
puberty or pregnancy is a condition that should be 
monitored due to the possibility of the appearance of 
new symptoms in patients diagnosed with NF1.[13] If 
such symptoms develop and it is found in a surgically 
accessible plane, surgical resection should be 
considered.

The transformation of a cystic neurofibroma is rarely 
described in the literature; hence, this case represents 
minor complexity in the surgical approach. The planning 
and surgical strategy is similar to the carotid glomus 
surgical approach. The preservation of the adjacent 
vascular and neural structures is mandatory.

CONCLUSION

The stable patients diagnosed with NF1, can experiment 
some changes due to epigenetic factors that may second 
the mutation and modify the phenotypic expression. 
Such is the case in puberty and pregnancy due to the 
presence of trophic hormonal factors that may activate 
the cellular linage differentiation in the neurofibroma and 
contribute to its growth, whether it’s solid or cystic. The 
surgical approach evaluating the risk/benefit is the most 
appropriate conduct for the resolution of the mass effect.
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