
Introduction
Neurofibromatosis-1 (NF-1) is a complex genetic disorder 
related to germline mutations in the NF-1 tumor suppressor 
gene. Almost all affected persons have pigmentary lesions and 
dermal neurofibromas. Some have skeletal abnormalities, brain 
and peripheral nerve tumors, learning disabilities, and 
behavioral issues. Skeletal system presentations include 
osteoporosis, pathological fractures, pseudoarthrosis in long 
bones, and structural deformities in the spine. It manifests at a 
young age, and hence, it is important to identify and manage the 
skeletal effects of NF-1 as early as possible to ensure proper 
development of the bones and a good quality of life.

We report a case of a young adult with relatively uncommon tibial 
involvement and briefly review the skeletal manifestations of NF-
1.

Case Report
A 16-year-old male presented with a painless swelling on the 
posteromedial aspect of the lower one-third of the right tibia. 
The swelling had been present since he was 8 years old and had 
slowly progressed to the size of 8 × 5 cm. The overlying skin had 
numerous folds giving an elephantiasis-like appearance (Fig. 1).
X-ray of the affected limb showed a deforming mass arising from 
the posteromedial aspect of the ankle and foot (Fig. 2 and 3). 
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Background: Neurofibromatosis-1 (NF-1) is a neurocutaneous disorder, primarily affecting the skin and nervous system. Concomitant multi-
system involvement is also seen. Orthopedic manifestations of NF-1 are one area that is understudied and underreported, highlighting the 
importance of this case report.
Case Report: A 16-year-old male presented with painless swelling on the posteromedial aspect of the lower right tibia, which was confirmed to 
be a dysplastic mass on biopsy. Physical examination also revealed cafe au lait macules and axillary freckling, leading to a diagnosis of NF-1.
Discussion: Bony lesions in NF-1 patients mainly include the spine and tibia. Congenital tibial dysplasia is commonly associated with NF-1 and 
may progress to pseudoarthrosis if early management is not started. Treatment modalities include excision, bracing, and fixation.
Conclusion: Further research is required to have a more comprehensive view of NF-1 and orthopedics, to diagnose and manage such bony 
complications.
Keywords: Neurofibromatosis-1, orthopedic manifestations, tibial dysplasia.

Abstract

Learning Point of the Article:
As neurofibromatosis is a disorder of multiple systems, the patient may present to the Orthopedic, Dermatology, Neurology, or any other 

OPD, making it important for all specialists to have basic knowledge of the same.

Tibial Dysplasia in Neurofibromatosis-1: A Rare Case Report and Review 
of Literature
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Magnetic resonance imaging revealed the deforming mass 
arising from the posteromedial aspect of the tibia (Fig. 4)
After taking due consent, the patient was examined, revealing 
multiple, hyper-pigmented, flat, well-circumscribed macular 
lesions on the trunk and right arm which were subsequently 
identified as café au lait spots (Fig. 5-7). Axillary freckling was 
also evident. The patient did not give any family history 
suggestive of a similar disorder.
A final diagnosis of NF-1 was made, on the basis of the criteria 
given by the National Institute of Health (NIH), and surgical 
excision of the dysplastic lesion was done to correct the 
deformity.

Discussion

NF-1 is a neurocutaneous syndrome that can affect multiple 
organ systems and has diverse presentations. It is associated 
with a mutation in the long arm of chromosome 17, which 
codes for the protein neurofibromin and is inherited in an 
autosomal dominant pattern, hence having a relatively common 
incidence of 1 in 3000 live births [1]. The syndrome is named 
after the characteristic benign “neurofibromas” [2], consisting 
of Schwann cells, fibroblasts, endothelial cells, mast cells, etc. 
[3]. More than 80% of adults with NF-1 will develop 
neurofibromas by the age of 20 [1]. Neurofibromas are 
classified based on their anatomical distribution into localized, 
plexiform, and diffuse types. Plexiform neurofibromas, found 
in one extremity only, are typical of the syndrome, seen in 26% 
of the NF-1 patients [2], and have a 2–5% chance of malignant 
transformation [4].
Cutaneous manifestations include café au lait spots, which are 
hyper-pigmented flat lesions [3], which are the earliest and 
most common manifestation of NF-1, seen in 90–99% of 
patients [3]. The presence of freckles in NF-1 is in areas of skin 
folds such as the axilla, inguinal region, breast folds, and neck.
Patients of NF-1 are predisposed to developing multiple 
neoplasms due to associated p53 gene mutation [5]. 
Neurofibrosarcoma, pheochromocytoma, leukemia, and 
melanoma are the commonly seen malignancies [1]. Optic 
nerve gliomas are seen in 6.6% of patients [1], while Lisch 
nodules are asymptomatic hamartomas of the iris.
Up to 75% of NF-1 patients develop some sort of intellectual 
disability and developmental delay [5]. Lifestyle illnesses such 
as hypertension, stroke, and heart disease are also common [1]. 
Localized overgrowth of bone and soft-tissue gives an 
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Figure 3: X-ray lateral view of the right lower 
limb showing a well-defined deforming mass 
arising from the lower end of the tibia.

Figure 4: MR Image showing a well-defined deforming mass arising from the 
lower end of the tibia A biopsy taken from the mass reported dysplasia.

Figure 1: Right lower limb showing diffuse 
swelling with multiple skin folds.

Figure 2: X-ray anteroposterior view of the right 
lower limb showing a well-defined deforming 
mass arising from the lower end of the tibia.
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elephantiasis-like appearance [3], which is also attributed to 
lymphadenopathies presenting as edema [6].
The NIH, USA has given criteria for the diagnosis of NF-1 [7] 
(Table 1). The index patient had café au lait macules and axillary 
freckling and fulfilled two of these criteria.

Orthopedic manifestations
A “PubMed” search was conducted using the search terms “NF-
1” and “orthopedics.” There were 568 case reports, out of which 
43 reported orthopedic manifestations of NF-1, while only 4 
reports were about tibial pathologies or dysplasia. Tibial 
pathologies have been rarely reported in NF-1.
NF-1 of the musculoskeletal systems has many facets. Since 
neurofibromin is a regulator of bone development, mutations of 
its gene affect bone metabolism. Bone mineral density met the 
criteria for osteopenia in 48% and for osteoporosis in 25% of 
NF-1 patients in one study [8]. Generalized weakness, 
osteomalacia, short stature, and macrocephaly are also 
observed [9]. Osteolysis may be seen uncommonly [10]. 
Classical sphenoidal changes and primary bone dysplasia are 
also reported [11].
NF-1 of the bones has a strong affinity for the spine and tibia.
Spinal deformities are the most common orthopedic 
manifestation of NF-1, seen in 10–30% of diagnosed cases [9]. 
The vertebrae may be non-dystrophic or may show dystrophic 
changes such as scalloping, wedging, or external rotation [1, 5]. 
Scoliosis can be of the dystrophic or non-dystrophic type. 
Dystrophic scoliosis is classically seen in NF-1, while non-
dystrophic scoliosis is more common and bears a close 
resemblance to adolescent idiopathic scoliosis [3]. It has a poor 
prognosis and has a tendency to progress to dystrophic type, a 
process called “modulation” [1]. Cervical deformity in NF-1 is 

seen in the form of kyphosis [12]. It presents with neck pain and 
often there is some degree of neurological deficit.

Tibial involvement
Congenital dysplasia of the tibia (CDT) is the second most 
common orthopedic complication of NF-1. A rare occurrence 
in the general population, only 1 in 140,000 live births have 
CDT, while 84% of CDT patients fulfill the criteria for NF-1 
[12]. CDT presents as unilateral or bilateral, antero-lateral [9], 
or antero-medial [13] tibial bowing. Limb length inequality and 
skin changes such as dimpling and ring constrictions can be 
seen due to the deformity [9].
Our index patient presented with tibial dysplasia, which was 
unique in that the swelling was posteromedial and was noticed 
at 8 years of age, a relatively late presentation.
Evaluation is done through plain X-ray. The spectrum of 
radiologic appearances of CDT includes simple bowing, 
dystrophic bone, and narrowed medullary cavity [1, 12]. These 
bones are prone to developing pathological fractures and 
pseudoarthrosis. Cortical thickening may also be seen, though 
it is inconsistent with the NIH criteria of “thinning of bony 
cortex” [1]. Due to a lack of literature, no conclusive line of 
management has been agreed on for CDT. It appears that 
treating CDT without fracture with bracing as a prophylactic 
measure is beneficial. Ankle-foot orthosis and propylene knee-
ankle-foot orthosis may be used to be worn till the skeletal 
maturity is achieved [5]. In case of fracture, external fixation 
may be employed using the Ilizarov apparatus. It is 
advantageous because of its ability to rectify limb-length 
inequality, angular deformity, and ankle valgus [3]. Dysplastic 
lesions may be surgically excised to rectify the deformity while 
maintaining the cosmetic appearance of the affected part.

Figure 5:  Big café au lait spot. Figure 6: Café au lait spots. Figure 7: Café au lait spots.
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Other rare orthopedic manifestations of NF-1 include cystic 
lesions of long bones and subperiosteal bone proliferation. Soft-
tissue masses causing deformity of joints predisposed to the 
development of subluxation or dislocation, especially in hip 
bones [4]. Recurrent subluxations are a risk factor for 
secondary osteoarthritis [8].
Neurofibromatosis-2 is also an autosomal dominant disease but 
rarer, affecting 1 in 40,000 live births, and affects the long arm of 
chromosome 22 [3]. It also presents multiple schwannomas. It 
can be differentiated from NF-1 from its affinity for central 
nervous tissue, hence presenting with characteristic bilateral 
vest i bular  acoust ic  neuromas,  ependy momas,  and 

meningiomas. Spinal cord involvement can 
be seen in the form of intradural tumors 
and intramedullary masses [11], but there 
are no known orthopedic manifestations of 
NF-2 [8, 14].

Conclusion
A l t h o u g h  w e l l  r e c o g n i z e d  a s  a 
development of NF-1, tibial dysplasia is 
still sparsely reported, making this case 
study an important part of the discourse on 
orthopedics in NF-1. CDT in association 
with NF-1 can be diagnosed early provided 
s o m e  d e g r e e  o f  s u s p i c i o n  o f 
neurofibromatosis is present. Thorough 
histor y taking and examination are 
important, especially to ensure early 
commencement of management so that 
complications due to neglect do not arise.

Clinical Message

A patient with neurofibromatosis can be diagnosed based on any 
type of presentation. Thorough clinical examination of all patients is 
imperative, irrespective of the department they present to. Common 
syndromes and disorders should be kept in mind while treating 
patients with multiple complaints.

Ambade R & Malik S

Journal of Orthopaedic Case Reports Volume 14 Issue 2  February 2024 Page 7-11 |  | |  | 

1

Café au lait macules

6 or more>5 mm in pre-pubertal age group

>15 mm in adults

2 Neurofibromas
2 if localized

1 if plexiform

3 Axillary freckling

4 Optic nerve glioma

5 Lisch nodules 2 or more

6
“Classic” bony changes such as sphenoidal dysplasia or thinning 

of the cortex

7 1st° relative with NF-1

Presence of >2/7 criteria is diagnostic of NF-1. NIH: National Institute of Health, NF-1: 
Neurofibromatosis-1

Table 1: NIH criteria for diagnosis of NF-1 [7].
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