Case report 


Beyond the Skin: The Psychological Dimensions of Neurofibromatosis Type 1.
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ABSTRACT

	Aims: Illustrate the clinical and psychosocial characteristics of neurofibromatosis type 1 that impact the quality of life of patients.
Clinical case: A 29-year-old male patient, skin phototype V/VI, presents with a generalized, bilateral, and symmetrical dermatosis characterized by sessile and pedunculated papule-like neoplasms and soft, skin-colored nodules, well- demarcated, of varying numbers and sizes, some of which have been painful for years, and comes for evaluation and planning of surgical excision of lesions.
Discussion: Neurofibromatosis type 1 is a multisystem genetic disease characterized by benign tumors and neurocognitive disorders. Its psychosocial impact includes learning difficulties, behavioral disorders, and low self-esteem, which can lead to social isolation and risky behaviors.
Conclusion: Neurofibromatosis type 1 goes beyond its dermatological manifestations, profoundly affecting the lives of those who suffer from it. A comprehensive understanding of its manifestations allows for the development of supportive therapeutic strategies that address all aspects that promote a better quality of life.
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Neurofibromatoses are a group of multisystem genetic diseases inherited in an autosomal dominant manner, with pathogenic involvement of the skin, nervous system, eyes, bones, and endocrine system, and a broad spectrum of hamartomas, malignant tumors, and congenital abnormalities (1).
Initially, in 1882, the German pathologist Friedrich Daniel von Recklinghausen described in a detailed report a series of patients with a combination of skin lesions and central nervous system (CNS) tumors. The "modern age" of neurofibromatosis began in 1981, with Ricciardi's detailed descriptions of the characteristics and natural history of von Recklinghausen disease, or neurofibromatosis type 1 (NF1), and the subsequent description of "central neurofibromatosis with bilateral acoustic neuroma," or neurofibromatosis type 2. Finally, in 1987, NF1 and NF2 were recognized as two distinct entities, with the genetic alterations that generate them located on chromosomes 17 and 22, respectively (2, 3, 4).
NF1 is a genodermatosis transmitted in 50% cases with a dominant inheritance pattern and a high incidence of de novo cases, including pathogenic variants of the gene. Complete penetrance occurs around the age of 8 years, and symptoms are usually present at birth or develop before the age of 10. The estimated prevalence is 1 case per 2,500–3,500 individuals, with no gender predilection (5, 6).
It should be noted that NF1 is a multisystemic but predominantly neurological disorder with evident clinical repercussions on the skin, which is why its approach and treatment must be multidisciplinary. It is characterized by cutaneous manifestations such as café-au-lait macules, neurofibromas, and Lisch nodules. Although its diagnosis is primarily based on classic clinical criteria established by the National Institutes of Health (NIH 1987; Table 1), the management of this condition goes beyond the physical manifestations and has a significant psychosocial impact on patients.
Visible dermatological lesions, particularly cutaneous neurofibromas, often generate social stigma, anxiety, and decreased self-esteem, affecting the quality of life of those suffering from this disease. Recent studies highlight that these patients face higher rates of depression, isolation, and difficulties in interpersonal relationships, especially during adolescence and young adulthood. However, in dermatological clinical practice, this aspect is often underestimated, focusing on the management of medical complications. The following case is presented in an adult who presented with generalized papules and nodules, the study of which led to diagnosis and medical and psychological therapy.

2. PRESENTATION OF CASE

This is a 29-year-old male patient, originally from Carabobo State, Venezuela. The patient’s condition began in early childhood, marked by the gradual development of multiple widespread papules and nodules that were not treated during that period. For this reason, he presented in July 2024 to the Dermatology Department of the Dr. Enrique Tejera Hospital City for evaluation and surgical excision of the lesions.
He reported a medical history of nocturnal epilepsy and conduct disorder treated with Carbamazepine 200 mg and Risperidone 2 mg respectively from the ages of 6 to 17. There was no relevant family history. His educational level was up to the first year of secondary school, which he dropped out of due to joining criminal groups, and he was occasionally deprived of his liberty. He attempted suicide on multiple occasions at age 12. He also had smoking, alcohol habits, and illicit drug use since childhood, which he stopped 5 years ago. He reported that the presence of his dermatosis influences his character and mood. When the lesions become irritated or inflamed, he experiences pain, anger, and discomfort, reporting that such feelings led him to commit aggression toward others, as well as a fear of interpersonal contact.
Physical examination revealed skin phototype V/VI according to the Fitzpatrick scale. He presented with a generalized, bilateral, and symmetrical dermatosis characterized by sessile and pedunculated papule-like neoplasia and soft, skin-colored nodules that are well-circumscribed, variable in number and size, mobile, and some painful, having developed over years (Figure 1). A work plan was established: paraclinical tests, evaluation by internal medicine, neurology, psychology, and psychiatry to plan surgical excision of the neurofibromas.
Laboratory tests were performed: complete blood count and blood chemistry results were within normal limits, and HIV and VDRL serology were negative. Abdominal ultrasound revealed a gallbladder polyp, with no abnormalities otherwise. The patient was evaluated by the Internal Medicine Department, who reported no abnormalities or contraindications for surgery. He was evaluated by the Neurology Department, who performed an EEG study, which reported no abnormalities and requested neuroimaging studies. The Psychology and Psychiatry departments evaluated the patient, concluding that he had post-traumatic stress disorder and intermittent explosive disorder. He is currently undergoing regular psychotherapy.
Surgical excision of a neurofibroma in the facial region was performed, which was sent for pathological analysis with daily dressings and suture removal during the office visit. The patient is also scheduled for subsequent surgical excision of the remaining neurofibromas (Figure 2).
Histopathology reported proliferation of spindle cells with ovoid and elongated nuclei, with heterogeneous chromatin, clear eosinophilic cytoplasm, some vacuolated, without atypia or mitotic activity, interspersed with collagen bundles, immersed in loose, fibromyxoid connective tissue among which proliferation of small blood vessels was observed, moderate lymphocytic inflammatory infiltrate, isolated nerve threads. Concluding spindle cell mesenchymal neoplasm compatible with neurofibroma (Figure 3).

3. discussion

Neurofibromatoses are a group of inherited, multisystem genetic diseases with pathogenic involvement in the skin and other organs (3,4). NF1 is characterized by the development of benign tumors in the nerves and wide clinical variability as a result of mutations in the NF1 gene, located on chromosome 17q11.2, which encodes neurofibromin, a protein involved in the regulation of various signaling chains responsible for cell proliferation and differentiation. Mutations in these genes cause uncontrolled cell growth with the development of tumors and abnormalities in learning and memory processes (5).
Diagnosis is primarily based on classic clinical criteria established by the National Institutes of Health (Table 1). Ninety-five percent of patients present with well-defined café-au-lait macules measuring 1–3 cm in diameter that appear in the first year of life and increase in number during childhood, decreasing in adulthood. In contrast, freckles are smaller (1–2 mm), appear later (3–5 years of age), and are located in areas of friction, primarily the axillary and inguinal regions (Crowe's sign), followed by the face, neck, and trunk (6,7). In the case presented, the patient meets two of the criteria: the presence of more than two neurofibromas and a first-degree relative diagnosed with NF1 (deceased father). The patient reported having café-au-lait macules in childhood prior to the appearance of the neurofibromas, which are currently not evident on physical examination.
Neurofibromas are divided into four types, which vary according to the location and characteristics of the lesion: cutaneous or intradermal neurofibromas, nodular neurofibromas, localized plexiform neurofibromas, and diffuse plexiform neurofibromas. The first two are the most common and are those reflected in the clinical case presented. They are soft, may or may not be painful, do not infiltrate surrounding tissues, but can cause compression (7,8).
Currently, there are no curative treatments; however, treatment is based on symptomatic management and surgical resection of neurofibromas. The indication for surgery will depend on the type of tumor, its location, the involvement of adjacent tissues, and whether there are associated complications, whether medical or cosmetic, that impact the patient's physical, mental, and social health. There are several techniques for the removal of neurofibromas, including excisional biopsy, which was the one adopted in our case due to the size and location of the lesions, which allowed for minor surgery. Chemotherapy, laser resection, and hydrodissection or perineural injection are also available (9).
It is important to highlight that studies are currently being carried out on the role of some drugs such as those in the MEK inhibitor family that can slow or reduce the growth of neurofibromas or prevent their appearance; especially those of plexiform neurofibromas and low-grade gliomas (10). As presented by Gross et. al. (2020) (11) in an open-label phase 2 clinical trial with selumetinib to determine the response rate in children with inoperable symptomatic plexiform neurofibromas and evaluate the clinical benefit; finding that the majority of children (68%) experienced a confirmed and lasting reduction in tumor size. Further trials are expected to be conducted in this population, with MEK inhibitors being a novel medical therapy for those patients with limited treatment options with adequate indication and monitoring of possible adverse effects due to the potential toxicity of these drugs.
It should be noted that, although most patients with NF1 have an IQ similar to that of the general population, 50–80% may have learning difficulties and behavioral disorders. Furthermore, the incidence of seizures is higher due to the presence of tumors or central nervous system infarcts, requiring the use of antiepileptic drugs (5). This is evident in this case, where the patient presented epilepsy and behavioral disorders that affected his development, leading to criminal acts and difficulties with interpersonal relationships. Therefore, it was crucial to provide the patient with regular psychological therapy, which allowed them to better manage their emotions, understand the disease, and adapt to society as a useful and functional member.
A systematic review and meta-analysis of attention-deficit and hyperactivity/impulsive disorder (ADHD) symptoms in children with NF1 provides strong evidence that these behavioral disorders are more severe in individuals with NF1 than in those without. This finding emphasizes the importance of early intervention and targeted support for patients with NF1 who show symptoms of behavioral disturbances from an early age, as these influence academic performance, daily functioning, and quality of life (12). Therefore, in practice, when a child is diagnosed with NF1, it would be prudent to include screening for ADHD symptoms; and not simply assume that attention problems are "just part of NF1" without exploring the possibility of indicating an appropriate diagnosis or treatment for these behavioral disorders.
Multiple studies have shown that in NF1, the visible presence of tumors and other physical alterations can generate anxiety, stress, depression, or anger, affecting patients' self-esteem and causing difficulties in social relationships (9). Lack of knowledge about the disease can contribute to discrimination and isolation, making it difficult for those with the condition to integrate into society and, in some cases, triggering maladaptive or risky behaviors. 


4. Conclusion

NF1 goes beyond its dermatological and clinical manifestations. The clinical case presented demonstrates how this disease impacts the patient's life. Understanding NF1 in its entirety allows for the development of therapeutic and support strategies that address not only the physical aspects but also the psychological and social impact, promoting adaptation to the environment and a better quality of life for those affected.
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Table 1. Diagnostic criteria of the National Institutes of Health (NIH) of US (1987)

	A diagnosis of NF1 can be made in an individual with 2 or more of the following:


	· ≥6 café au lait macules (>5 mm in greatest dimension for prepubertal persons and >15 mm in greatest dimension for postpubertal persons)

	· Axillary or inguinal freckles

	· ≥2 neurofibromas (any type) or 1 plexiform neurofibroma

	· Optic glioma

	· ≥2 Lisch nodules

	· Sphenoid dysplasia, tibial pseudoarthrosis, or other distinctive bone lesion

	· First-degree relative with a diagnosis of NF1









Figure 1. Anterior and posterior projection of the patient, showing multiple soft, skin-colored papules and nodules.























Figure 2. Clinical evolution after 4 months of the surgical procedure.
A)
B)


Figure 3. A) H-E staining at 10x shows stratified squamous epithelium with moderate hyperplastic changes, stroma with cutaneous appendages and a tumor lesion consisting of a proliferation of spindle-shaped cells, interspersed with collagen bundles, immersed in loose, fibromyxoid connective tissue. B) H-E staining at 40x shows a proliferation of spindle-shaped cells with ovoid and elongated nuclei, with heterogeneous chromatin, clear eosinophilic cytoplasm, some vacuolated, without atypia or mitotic activity.
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