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Abstract: Neurofibroma is a type of benign tumor that affects the peripheral nerves. It can be classified into 

three subtypes: localized, diffuse, and plexiform, with localized being the most prevalent. Although 

uncommon, neurofibromas can appear as diffuse tumors that impact the skin and underlying tissues of the 

head, neck, and body in young individuals and children. Diffuse neurofibromas are characterized by 

thickened, indurated, and ill-defined skin lesions that often invade underlying tissues. We present a unique 

case of a 45-year-old Caucasian woman who developed debilitating headaches caused by a gradually enlarging 

diffuse neurofibroma on her scalp and a comprehensive review of diffuse neurofibroma and its differential 

diagnosis. Although diffuse neurofibromas are less common in middle-aged individuals, they should still be 

considered a possible diagnosis in infiltrative and indurated skin lesions. Identifying its characteristic 

histopathological findings to diagnose diffuse neurofibroma accurately is crucial since its clinical presentations 

can vary. 
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Introduction 

Neurofibroma is the most common benign peripheral nerve sheath tumor in the US. 90% of cases 

occur sporadically, while the remaining 10% are related to hereditary disorders, such as 

neurofibromatosis 1 (NF1) and 2 (NF2) [1]. The underlying reason behind genetic and sporadic 

neurofibroma is the deletion of the NF1 gene. The NF1 gene is critical in forming and maintaining 

the connective tissue surrounding peripheral nerve sheaths and the endoneurium, essential nervous 

system components. If inappropriately deleted, a resulting benign tumor composed of Schwann cells, 

mast cells, perineural cells, and fibroblasts with a variable myxoid to the collagenous matrix can form. 

Specifically, sporadic neurofibromas occur when a de novo mutation in the NF1 gene takes place 

exclusively in lesioned cells. In contrast, neurofibromatosis-associated neurofibroma arises from a 

germline mutation in the NF1 gene located on chromosome 17q11.2. This gene encodes 

neurofibromin, a GTPase-activating protein crucial in tumor suppression [1–5]. 

The most predominant subtype of neurofibroma is localized neurofibroma; diffuse and 

plexiform neurofibromas compose around 10% of cases [1,2]. Localized neurofibroma usually 

presents in middle-aged populations as a well-circumcised, unencapsulated, grey-tan solitary mass 

predominately in the dermis [1]. Contrarily, diffuse neurofibroma is a unique subtype of 

neurofibroma often observed on adolescents' neck, head, and trunk skin and subcutaneous tissue 

[2,3]. The subtype presents as a poorly defined plaque-like infiltrative unencapsulated lesion, like a 

localized neurofibroma [1–3]. Localized neurofibromas tend to present as small masses. Diffuse 

neurofibroma can grow significantly with possible infiltration to the fascia level and rarely present 
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as painful lesions in middle-aged individuals [2]. There are a minimal number of diffuse 

neurofibroma cases presenting as painful lesions in middle-aged individuals.  

 Here, we report a unique case of diffuse neurofibroma located on the scalp of a 45-year-old 

female that presented as a slowly enlarging subcutaneous mass for twelve years and a comprehensive 

review of diffuse neurofibroma and its differential diagnosis. 

Case Report 

 Twelve years ago, a female who is now 45 years old noticed a painless bump enlarging 

subcutaneous nodule on her scalp. During that time, the patient did not undergo any clinical 

examination. Around three years ago, the patient presented to an outpatient neurology clinic with an 

insidious onset of debilitating headaches in the left temporal/occipital/parietal region that radiated 

to her neck. The patient experienced intermittent sharp pains and constant pressure in her head for 

several days, accompanied by nausea, dizziness, blurred vision, and sensitivity to light. She did not 

report any autonomic symptoms. During the neurological examination, the patient exhibited mild 

active hand tremors and tenderness in the left occipital area. The neurologist ordered an MRI without 

contrast of the brain to exclude secondary causes of headaches. The MRI revealed a nodular and 

irregular thickening in the parietal scalp's soft tissue that infiltrated and replaced the deep fat layer. 

The neurologist treated her cervicogenic headaches and occipital neuralgia with propranolol, nerve 

block injections, and physical therapy, which provided minimal relief for two years. The neurologist 

referred the patient to a dermatologist for further evaluation after finding no improvement in 

treatment response. 

  During a dermatology clinic check-up, a fatty, soft, and fleshy subcutaneous nodule 

measuring 9.0 x 5.0 cm was discovered on the patient's left parietal and occipital scalp. The 

dermatologist determined the nodule to be a neoplasm with uncertain behavior and conducted a 

punch biopsy to rule out lipoma or cutis verticis gyrata. The pathologist later diagnosed the nodule 

as a large and slow-growing neurofibroma. The patient asked for additional evaluation even though 

the dermatologist didn't think it was the reason for their headaches. Consequently, the dermatologist 

referred the patient for surgery to assess the possibility of wedge resection or excision of the mass. 

  The surgeon performed a resection and deemed that excision would not be feasible as the 

lesion involved half of her skull. Resection revealed an ill-defined soft tissue mass located 

predominately in the dermis. It was revealed that the region underneath the resected margin was 

highly vascularized, which could have been an underlying cause of her headache.  

On gross examination, the resected lesion was a 5.3 x 3.8 x 1.5 cm aggregate of heavily congested 

red-brown lobulated soft tissue with an elliptical and elongated segment of hair-bearing tan-brown 

lobulated skin. The lobulated surface of the skin also contained two raised nodules that measured 0.5 

cm. The lobulated soft tissue sectioning revealed normal and mottled rubbery tissue with no apparent 

mass or lesion. Sectioning of the skin demonstrated no apparent mass or lesion.  

  Microscopically, the lesion diffusely involved the skin dermis and subcutaneous soft 

tissue. Numerous vascularized areas were interspersed throughout the lesion, consistent with 

surgical findings. Loosely arranged spindle cells with hyperchromatic nuclei were arranged 

irregularly within the background of the collagenous stroma. Spindle cells had prominent infiltration 

of adipose tissue (Figures 1 and 2) with the proliferation and entrapping of cutaneous adnexa 

structures (Figure 3). 

  Due to the atypical presentation, gross examination, and microscopic examination, 

immunohistochemistry stains were ordered to characterize the lesion. The results were positive for 

HMB45, S100 (Figure 4), CD34 (Figure 5), and Melanin A and negative for neurofilament.  

Multiple soft tissue pathologists and dermatopathologists diagnosed the resected lesion as 

diffuse neurofibroma. After the surgery, the patient communicated a significant reduction in the 

frequency and severity of her headaches, substantially improving her quality of life. 
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Figure 1. Low-power microscopic examination showing proliferation of spindle cells and adipose 

tissue infiltration. 

 

Figure 2. High power microscopic examination shows proliferation of round to fusiform spindle cells 

and adipose tissue infiltration. 
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Figure 3. High-power microscopic examinations show spindle cells' entrapment of adnexa 

structures. 

 

Figure 4. S100 staining is diffuse and strongly positive. 
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Figure 5. CD34 staining is positive with a fingerprint-like appearance. 

Discussion:  

  Localized neurofibromas are a prevalent subtype of neurofibroma commonly found in 

individuals aged between 20 and 40. These nodules, plaques, or solitary subcutaneous masses are 

typically painless and appear in a skin-colored to violaceous shade. These growths are small, 

measuring less than two centimeters, and can be found on various body parts, including the trunk, 

head, neck, and limbs. If a nerve is involved, the mass might take on a fusiform or ovoid shape. A 

localized neurofibroma displays a unique characteristic, the "buttonhole sign," which occurs when 

the mass retracts when palpated and reappears when pressure is removed. Clinicians may mistake 

localized neurofibromas for acrochordons or nevi, resulting in an incorrect diagnosis.  If someone 

has numerous localized neurofibromas, it may be necessary to undergo genetic testing for NF1 to 

rule out the possibility of having neurofibromatosis [1]. 

  In contrast, diffuse neurofibroma presents on the scalp of adolescents as an ill-defined 

plaque with associated induration and thickened skin. Occasionally, a large diffuse neurofibroma 

presents with overlying numbness and tingling [1–3]. Kumar et al. present a case of a 12-year-old 

male who developed diffuse neurofibroma with associated alopecia. The patient had mild tenderness 

in the occipital region but lacked the persistent headaches seen in our patient [2]. Lee et al. describe 

the case of a 32-year-old male who developed diffuse neurofibroma on the scalp with associated 

alopecia. Notably, he did not experience any pain or itching in relation to the growth even though he 

was closer in age to our patient [6]. Yoo et al. describe the case of a 10-year-old male with a 7.0 ×8.0 

cm diffuse neurofibroma on the scalp for four years with no associated pain or headaches [7]. 

Although our patient's headache was resolved through resection, it is still unclear whether diffuse 

neurofibroma played a role in causing her headaches. Clinicians cannot confirm this definitively. 

  Plexiform neurofibromas have varying presentations depending on the extension depth 

and location site. They arise from deeply located spinal nerve roots and have a highly ill-defined 

hyperpigmented and torturous appearance. Common symptoms include pain, numbness, and mass 

effect. Similar to diffuse neurofibroma, they can grow immensely, often surrounding multiple nerve 

fascicles [1,4].  The subtype is found in approximately 30-40 % of patients with NF1 and is 

considered pathognomonic for the hereditary disorder [1,4]. Diffuse neurofibroma is differentiated 

from plexiform neurofibroma subtypes by its defining characteristic of dermal and subcutaneous 
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proliferation that irregularly entraps adnexa structures (Figure 3) and invades underlying adipose 

tissue (Figures 1 and 2). Pseudomeissenerian bodies (Wagner-Meissner bodies), composed of 

eosinophilic fibrillary and whorled Schwann cells, are a unique characteristic feature of diffuse 

neurofibroma [1,10]. S100 is a sensitive but nonspecific marker for Schwann cells in neurofibromas 

(Figure 4). In diffuse neurofibromas, CD34 staining is fingerprint-like (Figure 5) because it stains 

admixed spindled fibroblasts in between collagen bundles [1]. Plexiform neurofibroma can be 

differentiated from diffuse neurofibroma due to its serpentine growth pattern, possible atypia, and 

irregular hypertrophic nerve fascicles [1,4]. The patient’s clinical presentation of headache and 

tenderness is more in line with a plexiform neurofibroma. However, histopathological findings were 

consistent with a diffuse neurofibroma as microscopic examination did not reveal nuclear atypia or 

hypertrophic nerve fascicles. Additionally, she did not exhibit the usual alternative traits associated 

with NF1. The neurofibroma subtypes are microscopically similar because they comprise loosely 

arranged ovoid to spindle cells with hyperchromatic buckled to wavy nuclei within a background of 

myoxid to pale pink collagenous matrix [1,8,9].  

  If cutaneous neurofibroma lesions are small and superficial, clinicians can perform an 

excisional biopsy with a microscopic examination for evaluation. However, assessing larger masses 

requires biopsy and CT or MRI imaging to evaluate underlying tissue involvement and guidance of 

possible surgical treatment [1–3]. The preferred treatment for localized neurofibromas is surgical 

excision, which involves a low local recurrence rate. Minor complications of surgical excision include 

bleeding, pain, scar formation, and infection [1,5]. Surgical excision is feasible in most diffuse and 

plexiform neurofibromas. In the case of resection, clinicians should closely monitor for possible 

recurrence [1,8].  

  Before diagnosing diffuse neurofibroma, clinicians must eliminate any other possible 

differential diagnoses. These include malignant peripheral nerve sheath tumors (MPNST), 

dermatofibrosarcoma protuberans, schwannoma, perineuronal, ganglioneuroma, and plexiform 

fibrohistiocytic tumors [1]. Clinicians should take special care to exclude the malignant etiologies of 

MPNST and dermatofibromasarcoma protuberans.  

  MPNST is present in 8-13% of NF1 patients, with about half of the confirmed cases being 

those with a history of NF1 [10,11,13,14].  Furthermore, approximately 2% of sarcomas are identified 

as MPNST [13]. This type of sarcoma is more likely to occur in younger individuals, with the typical 

age range being between 30 and 60 years for sporadic MPNST and between 20 and 40 years for 

MPNST in individuals with NF1. This distinguishes it from other types of sarcomas [13]. It often 

arises from the sciatic nerve roots and is a rapid and painful growing mass [10,11,13]. MPNST can 

also lead to paresthesia and weakness [1,10,11,13].  In approximately 50% of patients, it can spread 

to the lungs [10]. MPNST is different from diffuse neurofibroma in several ways. It is a deep tumor 

larger than 5.0 cm with nuclear atypia, mitotic figures, necrosis, and high cellularity. [1,10,11,13]. The 

tissue is made up of spindle cells that are organized in intersecting fascicles, as observed through 

histology [13]. The best treatment option is surgical removal, but it has a 65% chance of recurring 

which depends on the size, location, and margin status of the tumor [15]. The presenting patient did 

not have a history of NF1 and did not present with the characteristic café au lait spots, axillary 

freckling, or additional typical features present in NF1. Microscopic examination was not prominent 

for nuclear atypia, necrosis, or mitotic figures. 

  Dermatofibromasarcoma protuberans, an indolent soft tissue sarcoma, presents as a 

small, slow-growing, skin-colored dermal plaque with associated subcutaneous thickening and 

infiltration of adipose tissue, was also a top differential diagnosis in the presenting patient [1,16]. 

Dermatofibromasarcoma protuberans have a predilection for the trunk of males with a median age 

of 39. It differs from diffuse neurofibroma and MPNST in that its size is typically less than 5.0 cm 

[17]. The condition results from rearrangements in chromosomes 17 and 22, which leads to the fusion 

of COL1A1 and PDGFB genes [17]. It can be differentiated from diffuse neurofibroma due to its 

honeycomb pattern of infiltration and negative S100 and Melan A and diffuse rather than fingerprint 

CD34 positivity [1,16]. The initial approach to treatment involves resection, which has a lower 
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likelihood of recurring, at less than 10%, compared to the recurrence rate of MPNST. Additionally, 

radiation therapy can lower the possibility of a recurrence [17].  

Conclusion 

To properly diagnose diffuse neurofibroma, it is essential to identify its distinct 

histopathological features, as the condition's clinical presentation can vary. Although diffuse 

neurofibroma is less prevalent than localized neurofibroma in middle-aged populations, it is an 

important differential diagnosis in individuals with an infiltrative subcutaneous nodule on the scalp.   
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