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Abstract
BACKGROUND
Neurofibromatosis type 1 (NF1) is an inherited autosomal dominant disorder affecting many parts of the body with café au lait spots, skeletal deformity, and scoliosis. A familial case of NF1 with scoliosis and a painless mass had not yet been reported.

CASE SUMMARY
We describe the case of a 15-year-old male patient with a painless lump on the left side of his neck for 10 years and scoliosis. His right shoulder was about 5 cm lower than the left, the left side of his face was deformed, and the left submandibular skin was relaxed. The folding and drooping were obvious and movement was poor. Computed tomography revealed the involvement of the neck, upper chest wall, and surrounding left shoulder, accompanied by bone changes and scoliosis. Histological evaluation showed subepidermal pale blue mucoid degeneration, fibrous fusiform cells in the dermis in a fascicular, woven arrangement. His mother had the same medical history. The diagnosis was neurofibromatosis of the left neck. Various parts of the tumor tissue were serially resected during several visits. Eight months after surgery, there was a slight tendency to regrow.

CONCLUSION
This case of slow-progressing NF1 highlights the importance of early diagnosis and treatment to reduce its impact on the patient’s growth and development.
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Core Tip: We report a familial case of slow-progressing neurofibromatosis type 1 with the presence of painless mass for 10 years and scoliosis. Histological evaluation of the mass revealed subepidermal pale blue mucoid degeneration and fibrous fusiform cells in the dermis in a fascicular, woven arrangement. Multiple operations were performed to remove the tumor.

INTRODUCTION
Neurofibromatosis type 1 (NF1), also known as von Recklinghausen disease[1], is an inherited autosomal dominant disorder[2-5]. It is a common tumor predisposition syndrome[2,6,7] with a complex pathogenesis. Various studies have reported differing incidence rates, but the frequency of the disease is 1/(2500-4000)[2,3,8]. NF1 is characterized by prominent skeletal manifestations caused by the loss of the NF1 gene[3]. About 10%-25% of NF-1 patients develop bone deformities, including scoliosis, congenital arch, pseudarthrosis, bone cysts, cortical bone thinning, and subperiosteal bone hyperplasia, seriously reducing the patient's quality of life. Heterozygous inactivating mutations of the NF1 gene have multiple clinical manifestations, including café au lait spots, neurofibromas, Lisch nodules, and skin-fold freckles[6]. We report a rare case of an NF1 patient with a painless tumor on the left side of his neck for more than 10 years and scoliosis.

CASE PRESENTATION
Chief complaints
The patient was a 15-year-old boy with a painless tumor on the left side of his neck for more than 10 years.

History of present illness
His parents inadvertently found soybean-size masses on the left side of the neck of this boy at birth, with no pain and numbness. He also had a right leg deformity.

History of past illness
Two years previously, he was admitted to a hospital, suspected of having neurofibroma, but did not receive any specific treatment.

Personal and family history
The patient had no personal history. His mother had a history of the same disease.

Physical examination
The patient came to our hospital on July 24, 2020. Physical examination showed that the right shoulder was about 5 cm lower than the left one, and the left side of the face was deformed. The left submandibular skin was relaxed, soft, and incompressible with obvious folding and drooping. Multiple superficial brown masses of varying sizes were seen in the submandibular region, the neck, and the posterior mastoid process. They were incompressible and felt like rosary nodules. The skin temperature was normal. The left earlobe adhered to the sternocleidomastoid at 2 cm, and skin pigmentation was visible on the shoulder and 1 cm behind the armpit. The skin between the left shoulder and chest was visibly relaxed, folded, and drooping. Café au lait spots of different sizes were present on the back and lower limbs. A soft, incompressible bump with a clear boundary, no adhesion, and poor motility was seen between the index finger and the middle finger on the back of the left hand (Figure 1).

Laboratory examinations
Histological examination showed subepidermal pale blue mucoid degeneration. The fibrous fusiform cells in the dermis had a fascicular and woven arrangement. The focus was the palisaded obvious boundary, wavy nucleus, and focal pigmentation. Based on the histopathological findings, the patient was diagnosed with left cervical neurofibromatosis, with short sleeves on both sides and tumor cells in the long sleeve and base margin (Figure 2). The diagnosis was confirmed through the clinical manifestations, imaging and histopathological examination, and comprehensive discussion by clinicians. The tumor tissues in the face, neck, and chest were resected under local anesthesia.

Imaging examinations
In this patient, digital radiology confirmed a diagnosis of scoliosis and an abnormal left clavicle. The CT report showed soft tissue changes of the left side of the face (Figure 3). We performed head and neck artery angiography, left thyroid trunk and intrathoracic arteriography, digital-subtraction angiography, cerebral angiography, and cerebral artery malformation embolization under local anesthesia on July 29, 2020. Arteriography was done to show the blood supply to the tumor and its characteristics to accurately evaluate the difficulty of the operation and to reduce intraoperative bleeding after embolization. The left common carotid artery, occipital artery, and branches of the facial artery supplied blood to the mass. Left subclavian arteriography showed the superior scapular, middle cerebral, and internal mammary arteries supplying blood to the chest mass. Multiple operations were planned. The left cervical neurofibroma mass was completely resected under local anesthesia on July 30, 2020 and sent for routine pathology.

FINAL DIAGNOSIS
The final diagnosis was left cervical neurofibromatosis.

TREATMENT
Tumor tissues in the face, neck, and chest were resected under local anesthesia.

OUTCOME AND FOLLOW-UP
Eight months after surgery, follow-up showed that the patient had recovered well, but that there had been minor recurrence.

DISCUSSION
NF1 is a common neurocutaneous condition with an autosomal dominant pattern of inheritance[9]. It is caused by a germline microdeletion of the NF1 gene at 17 q11.2.29[2,8]. This large gene (60 exons and 300 kilobases of genomic DNA) has one of the highest rates of spontaneous mutation of the human genome[10]. About half the cases are familial[10,11]. A systematic genetic study by Thompson in 1900, showed that the disease was familial in 30 out of 77 reported cases[2]. NF1 cases were first reported by Wouter et al[12] in 1991. In 1994, Zhang et al[13] first reported neurofibromatosis in China. Neurofibromas are more common in children and youth but can also be seen in adults. We here report a rare familial case of NF1 with a mass on the left side of the neck for more than 10 years and scoliosis. The earliest historical evidence of NF1 appeared in the 13th century[10]. Still, it was not until Friedrich Daniel von Recklinghausen published his landmark paper (in German) on multiple fibromas of the skin and their relationship to the multiple neuromas in 1882 that neurofibromatosis gained recognition as a distinct disorder.
NF1 is a familial genetic disorder characterized by a benign tumor. NF1 patients with tumors on the body surface can be easily diagnosed by family history, clinical manifestations, and imaging findings. Café au lait spots are seen in 95% of the patients[8]. NF1 usually manifests as isolated multiple café au lait spots that appear in childhood and are highly suggestive of but not specific for NF1[5]. Other clinical manifestations of NF1 include multiple cutaneous neurofibromas, brown maculae, Lisch nodules (i.e. iris pigment hamartoma), and axillary or inguinal freckles. Some cases of neurofibromatosis have been reported with bone lesions, such as spinal, skull, and vertebral deformities[14]. Scoliosis has been reported in 10% to 26% of individuals affected with NF1 in various clinic-based series. There are two different forms, dystrophic and non-dystrophic. The dystrophic form, which is progressive and associated with vertebral scalloping and wedging, almost always develops before 10 years of age, whereas the milder non-dystrophic form of scoliosis typically occurs during adolescence[15]. A familial case of NF1 with scoliosis and a painless mass in the neck has not been reported to date. A typical tissue manifestation of neurofibromatosis includes subcutaneously proliferating palisade or fusiform Schwann cells scattered in small bundles between nerve fibers, with many reticular fibers, collagen fibers, and a loose, mucoid matrix. Based on the pathology, NF1 is classified as localized, diffuse, or plexiform[16]. CT and digital radiography show bone defects and respiratory changes in patients diagnosed with NF1. This patient had significant skin, bone, and respiratory changes together with typical histopathological findings.
NF1 tumors are typically benign, and the main treatment is surgery. However, surgery does not provide a radical cure as even with complete surgical resection, recurrence is expected in approximately 20% of cases[17]. Recent clinical trials have evaluated mitogen-activated protein kinase inhibitors for symptomatic plexiform neurofibroma[7]. Additionally, based on cell screening with a library of known bioactive compounds, we found that protein phosphatase 2, a plaque inhibitor and the calcium channel blocker nifedipine are potential therapeutic agents for NF1[18]. Identification of additional NF1 targeting molecules and good preclinical mouse models can provide a better understanding of the clinical features of NF1 and its treatment[19]. Genetically engineered mice have additional limitations in the study of cancer, as reviewed by Watson et al[20]. Swine (Sus scrofa) models provide solutions to many of the issues. Swine have great genetic homology with humans and are more anatomically representative[21]. Genetically engineered swine models of NF1 have been established. These minipigs phenotypically display clinical features of NF1 present in patients, which is unique compared with other NF1 models. The pigs develop café au lait macules, neurofibromas, and optic pathway gliomas[21]. Importantly, tumor cells undergo spontaneous loss of heterozygosity mimicking the second-hit phenomenon that occurs in humans[21]. Holstein cattle have also been used as preclinical model for human NF[22]. Large, comparative genomic studies in human, canine, and rodent models of NF1 would be of value to help identify commonly affected and targetable pathways that may serve as drug targets or potential biomarkers for NF1 patients[22].
At present, preclinical models of genetically engineered mouse type 1 neurocytoma-related malignancies serve as a platform for evaluating rational targets and are useful in designing and implementing human clinical trials[23]. To date, the Neurofibromatosis Clinical Trials Consortium has conducted several clinical trials, including those of sorafenib for type 1 plexiform neurofibromas (NCT00727233), bevacizumab, and everolimus for malignant peripheral nerve sheath tumors (NCT01661283), and everolimus for progressive type 1 neuroma (NCT01158651)[23]. Because of the cell-specific complexity of Ras signal transduction, NF1 therapies may have to focus on the tissue-specific manifestations of the disease. Moreover, antiangiogenic drugs can be used alone or combined with other drugs for an antitumor effect[24]. Non-dystrophic scoliosis in adolescents with NF1 can usually be treated in a manner similar to idiopathic scoliosis in the general population[15]. In our case, in addition to skin pigmentation, the patient had soft-tissue deformities of the left side of the neck and chest and scoliosis. Scoliosis affects growth, development and aesthetic appearance, and has no significant effect on life function. In our case, the deformed tissue was removed from the neck. The scoliosis has not been given any specific treatment. The Food and Drug Administration approved selumetinib therapy for use in children patients with inoperable NF1-associated plexiform neurofibromas in 2019[25]. Diagnosis of NF1 in a parent may permit equivocal diagnosis of NF1 in a child, is essential for genetic counseling, and has important medical implications for the affected parent[26]. Vitamin D or its analogues have been used to treat both skin and bone lesions in NF1 patients, either alone or combined with other therapeutic agents[27].
Clinical manifestations have always been the main diagnostic criteria for NF1. Two striking aspects of neurofibromatosis 1 are its progressive nature and its extreme variability[28]. Nf1 regulation of metabolism may affect other tissues, like bones[29]. There is an increased risk of osteoporosis and an abnormal bone turn over in NF1. Clinicians need to pay attention to the physical examination results for early diagnosis and treatment to reduce the impact of NF1 on growth and development. Additionally, about 40% of the affected patients show skeletal pathology. Scoliosis significantly affects growth and development, and its early diagnosis and treatment, including surgery and drug therapy, are important. However, more studies are required to evaluate the genetics of NF1 and its effects on angiogenesis.

CONCLUSION
Clinical manifestations have always been the main diagnostic criteria for NF1. Clinicians need to pay attention to the physical examination results for an early diagnosis and treatment to reduce the impact of NF1 on the growth and development of patients. Additionally, about 40% of the affected patients show skeletal pathology. Scoliosis significantly affects the growth and development of the patients, and therefore, its early diagnosis and treatment, including surgery and drug therapy, are important. However, more studies are required to evaluate the genetics of NF1 and its effects on angiogenesis.
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Figure Legends
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Figure 1 Physical examination. A: The left maxillofacial and neck skin is flabby, folded, and drooping. Skin pigmentation can also be seen; B: Pigmentation spots of varying sizes can be seen on the back (orange arrows).
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Figure 2 Imaging examination. A: Digital radiography shows bone changes in the neck, upper chest wall, and surrounding the left shoulder. Scoliosis is also visible; B: Computed tomography (axial section) show soft-tissue changes in the left maxillofacial area.
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Figure 3 Pathology of the neurofibromatosis type 1. Hematoxylin-eosin staining (× 400) shows fusiform cells with a wavy nucleus and focal pigmentation. The cells appear fasciculate and with a braided arrangement (orange arrows).







[image: ]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: ]










© 2021 Baishideng Publishing Group Inc. All rights reserved.

image3.png
- %
‘et

-

?
f

3
Ve
-
>

-
7 oy
s
- .
o? >

"t;d-
A~ :
>~ e

*

4 eWIAN 4,
+....w», S SN
1) . ..’ - - -

.9*.;” e - Val TN
g R gy (e ¥ >
.\4 . L ‘,I .....” 3 s
LSy 7> P T

- - . g ~ .-

SR e) AT, Whlp i
w o ..'r 'w ,\b'.’ ’.'/ ‘.‘.ﬂ
Phras S NG
r D IAY & .0 o b W
“.‘ I.\. - "A\ “Vo
", > on,‘ !ﬁi” N\





image4.png
9

JSaishideng®




image5.png




image1.png




image2.png




