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Abstract 

Neurofibromatosis type 1 (NF1) affects many different systems such as the skeletal, endocrine, gastrointestinal 

systems, as well as the skin, peripheral and central nervous systems (CNS). The NF-1 gene, located in the 11p12 region 

of chromosome 17, encodes a tumor suppressor protein, called neurofibromin, and is expressed in a diverse range of 

cell and tissue types. Neurofibromin negatively regulates the activity of an intracellular signaling molecule, p21ras 

(Ras), acting as a GTPase-activating protein (Ras-GAP). The Ras-GAP function of neurofibromin has been associated 

with various NF1-related clinical symptoms. We aimed to present a case of clinically and genetically diagnosed 

neurofibromatosis type 1 with a developmental anomaly in the right hand (right hand amelia). Our knowledge about 

whether the coexistence of these two conditions is coincidental or a result of neurofibromatosis is limited. We wanted 

to present this case since the coexistence of amelia and neurofibromatosis is a first. 

Keywords: Neurofibromatosis type 1, Amelia, Neurofibromin 

 

Öz 

Nörofibromatozis tip 1 (NF1); deri, periferal ve santral sinir sistemi (SSS) yanında kemik, endokrin, gastrointestinal 

sistem gibi bir çok değişik sistemi etkiler. Otozomal dominant geçişli olup görülme sıklığı 1/3000-1/4000 olarak 

saptanmıştır. NF-1 geni 17. kromozom 11p12 bölgesindedir, bu gen nörofibromin olarak adlandırılan tümor supresor 

bir proteini kodlamaktadır. NF1 geni, nörofibromin proteini kodlar, çok çeşitli hücre ve doku tiplerinde eksprese edilir. 

Nörofibromin, bir GTPaz aktive edici protein (Ras-GAP) olarak işlev görerek hücre içi bir sinyal molekülü p21ras’ın 

(Ras) aktivitesini negatif olarak düzenler. Nörofibrominin Ras-GAP fonksiyonu, NF1 ile ilişkili çeşitli klinik 

semptomlarla ilişkilendirilmiştir. Bu yazıda Nörofibramatozis tip 1 klinik ve genetik olarak tanısı konulan ve sağ elde 

gelişimsel anomalisi (sağ el amelia) olan bir vakayı sunmayı hedefledik. Bu iki durum birlikteliğinin koinsidental mi 

olduğu yada nörofibramatozis sonucu mu olduğu konusunda bilgilerimiz yetersiz kalmaktadır. Amelia ve 

nörofibramatozis birlikteliği bir ilk olduğu için bu vakayı sunmak istedik.  

Anahtar kelimeler: Nörofibromatozis tip 1, Amelia, Nörofibromin 

Introduction 

Neurofibromatosis type 1 (NF1) affects many different systems such as the skeletal, 

endocrine, gastrointestinal systems, as well as the skin, peripheral and central nervous systems 

(CNS). It is an autosomal dominant disease with an incidence of 1 in 3000-4000 individuals 

[1]. The NF-1 gene, located in the 11p12 region of chromosome 17, encodes a tumor 

suppressor protein, called neurofibromin, and is expressed in a diverse range of cell and tissue 

types [2]. The diagnosis of NF1 is made based on the coexistence of at least two of the 

diagnostic criteria defined by the National Institute of Health (NIH): 1-6 or more café au lait 

macules of 5 mm in prepubertal individuals and >15 mm in post-pubertal individuals, 2-

Freckling in the axillary or inguinal regions, 3- Two or more neurofibromas or one plexiform 

neurofibroma, 4- Optic glioma, 5- Osseous lesion, 6- At least two iris hamartomas (Lisch 

nodule), 7- A first-degree relative diagnosed with NF1 [1]. In this article, we aimed to present a 

case of clinically and genetically diagnosed Neurofibromatosis type 1 with a developmental 

anomaly in the right hand (right hand amelia). 
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Case presentation 

A 7.5-year-old girl presented with café au lait macules 

on her body. The patient's prenatal and natal history were 

insignificant, her neuromotor development was normal and she 

underwent surgery for pseudoarthrosis of the left tibia at the age 

of 4 years. There was no history of consanguinity. It was stated 

that the mother of the patient was diagnosed with 

neurofibromatosis type 1 and did not go to control visits 

regularly. When the history of the patient was detailed, it was 

learned that genetic analysis was ordered with the pre-diagnosis 

of neurofibramatosis, but the result was not pursued by the 

family. On her physical examination, her general condition was 

good, vital signs were stable, head circumference was 52 cm (0, 

+2SD), she was cooperative, orientated, and other systemic 

examinations were normal except for multiple café au lait 

macules on the body, developmental anomaly in the right hand 

(right hand amelia), and kyphoscoliosis (Figure 1). The 

abdominal ultrasonography, echocardiography, fundus, and 

hearing tests of the patient were performed, and all were found 

normal. The laboratory tests including hemogram, transaminases, 

renal function tests, the electrolytes, 25-OH vitamin D, thyroid 

function test, folate, and vitamin B12 levels were normal. The 

cranial imaging revealed T2A and FLAIR hyperintensity in 

bilateral basal ganglia. She was referred to orthopedics because 

of kyphoscoliosis. No additional pathology was identified in the 

follow-ups of the patient who was closely monitored.  

 
 

Figure 1: Developmental anomaly in the right hand (right hand amelia) of 

Neurofibromatosis Type 1 patient 
 

Discussion 

The incidence of congenital anomalies is expected to be 

high in NF1. The common congenital anomalies include spina 

bifida, fusion of vertebral bodies, congenital hip dislocation, 

club-foot deformities and spondylolysis [3]. Although congenital 

skeletal anomalies are not characteristic of neurofibromatosis, 

they probably represent one aspect of the disease in which 

mesodermal dysplasia is manifested. Osseous abnormalities are 

present in 40% of patients with NF1. The most common skeletal 

deformity is kyphoscoliosis [4]. Although about 50% of cases 

with congenital pseudoarthrosis are due to NF, only 0.5 to 1% of 

NF patients have pseudoarthrosis. Congenital pseudoarthrosis 

most commonly occurs in the tibia [5].  

The NF1 gene encodes the neurofibromin protein and is 

expressed in a diverse range of cell and tissue types. 

Neurofibromin negatively regulates the activity of an 

intracellular signaling molecule, p21ras (Ras), acting as a 

GTPase-activating protein (Ras-GAP). The Ras-GAP function of 

neurofibromin has been associated with various NF1-related 

clinical symptoms [6]. The difficulties in understanding the 

human pathophysiology of skeletal defects in NF1 have led to 

the development of mouse models to determine the role of NF1 

in bone cells and to facilitate preclinical studies. NF1 mRNA and 

neurofibromin are expressed during puberty and development in 

mouse bone and cartilage, and more specifically in mesenchymal 

stem cells, corneocytes, osteoblasts and osteoclasts. This 

expression pattern has shown that NF1-related skeletal defects 

are caused by primary bone defects resulting in bone cellular 

dysfunction and/or partially generalized NF1 heterozygosity due 

to loss of NF1 function in specific bone cells [7]. The 

Ras/MAPK pathway interacts with the FGF signaling pathway, 

including targets such as SHH (sonic hedgehog), a crucial factor 

in bone formation and limb development. In the literature, the 

association of polydactyly and NF was investigated, and Kimes 

et al. stated that neurofibromin deficiency disrupts Ras / MAPK 

pathway, affects downstream SHH targets and ultimately causes 

extra finger formation. In the literature, there are publications 

indicating whether the association of NF1 and polydactyly is 

coincidental or related to pathogenesis [8]. 

Congenital anomalies affect approximately 1-2% of 

newborns. About 10% of these malformations involve the upper 

extremities. The congenital transverse deficiency is defined 

according to the last remaining bone segment from aphalangia to 

amelia. These defects are partial or complete absence due to 

disruption of apical ectodermal ridge, its signaling or vascular 

abnormalities.  Amelia is a birth defect characterized by the 

absence of one or more limbs. It is a rare condition with an 

incidence ranging from 0.053 to 0.095 in 10,000 live births. 

Although it is usually sporadic, it is less frequently involved in 

autosomal recessive/dominant or sex-linked inheritance. Amelia 

can be identified as an isolated defect, but it can often coexist 

with major malformations of other organ systems [9], including 

cleft lip and/or palate, body wall defects, head shape anomalies, 

kidney, diaphragm and spinal canal defects. It may coexist with 

facial clefts and facial anomalies. Diaphragm may or may not be 

herniated and one or both kidneys may be small or absent. 

Infants with only amelia have a good prognosis, while patients 

with organ malformations are lost at the first age due to 

complications [10]. Although our patient had isolated amelia, all 

abdominal ultrasonography, echocardiography, eye, and hearing 

tests performed for concomitant pathologies were normal.  

Conclusions  

Considering the literature, it is seen that patients with 

neurofibromatosis type 1 have a variety of skeletal deformities. 

However, the coexistence of amelia and neurofibromatosis has 

not been found in the literature. The Ras/MAPK pathway 

interacts with the FGF signaling pathway, including targets such 

as SHH (sonic hedgehog), a crucial factor in bone formation, 
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limb development. Neurofibromin deficiency also causes 

disruption of the RAS/MAPK pathway. Our knowledge about 

whether the coexistence of these two conditions is coincidental 

or a result of neurofibromatosis is limited. Further molecular and 

functional genetic studies are needed in this aspect. 
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