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INTRODUCTION 

Waardenburg syndrome (WS) is a rare congenital 

auditory-pigmentary syndrome first described by 

Waardenburg in 1951.1 It is characterized by varying 

degrees of sensorineural hearing loss associated with 

pigmentary abnormalities involving the iris, skin, and 

hair. The estimated incidence is approximately 1 in 

40,000 live births and it accounts for nearly 2–5% of all 

cases of congenital deafness.2 

The syndrome is genetically heterogeneous and is 

associated with mutations involving PAX3, MITF, 

SOX10, EDNRB, and EDN3 genes.2,3 The disorder 

results from defective migration and differentiation of 

neural crest cells during embryogenesis. Depending upon 

clinical features and genetic mutations, Waardenburg 

syndrome has been classified into four major subtypes.2 

Characteristic clinical manifestations include 

heterochromia iridis, dystopia canthorum, broad nasal 

bridge, synophrys, white forelock, and congenital 

sensorineural hearing loss.2,4 Musculoskeletal 

manifestations are uncommon but may include upper 

limb anomalies, flexion contractures, muscle hypoplasia, 

and vertebral abnormalities, particularly in Waardenburg 

syndrome type III.5 

Unicameral bone cyst (UBC), also known as simple bone 

cyst, is a benign fluid-filled intramedullary lesion most 
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commonly involving the proximal humerus and proximal 

femur.6 The lesion is usually seen in children and 

adolescents; however, adult presentations have also been 

reported.6,7 Although the exact etiology remains 

uncertain, theories include venous obstruction, trauma, 

and growth plate abnormalities.6 

The coexistence of Waardenburg syndrome with 

unicameral bone cyst is extremely rare and, to the best of 

our knowledge, very sparsely reported in literature. This 

case reports a rare case of proximal humeral unicameral 

bone cyst in a patient with Waardenburg syndrome 

managed successfully with curettage and bone grafting. 

CASE REPORT 

A 34-year-old female presented to the orthopaedic 

outpatient department with complaints of pain over the 

right shoulder and wrist for one month duration. The pain 

was insidious in onset, dull aching in nature, aggravated 

by shoulder movements, and relieved partially with rest 

and analgesics. There was no history of trauma, fever, 

constitutional symptoms, or previous pathological 

fractures. 

 

Figure 1: Clinical photograph demonstrating 

heterochromia iridis. 

On clinical examination, tenderness was present over the 

proximal humerus with mild restriction of terminal 

shoulder movements due to pain. Examination of the 

elbow was suggestive of lateral epicondylitis. 

Neurovascular examination of the right upper limb was 

normal. 

General physical examination revealed characteristic 

features suggestive of Waardenburg syndrome including 

bilateral heterochromia iridis, dystopia canthorum, broad 

nasal bridge, and congenital sensorineural hearing loss. 

There was no evidence of cutaneous depigmentation or 

white forelock. 

Plain radiographs of the right shoulder revealed a well-

defined lytic lesion involving the proximal metaphyseal 

region of the humerus without cortical breach or 

periosteal reaction (Figure 3).  

 

 

Figure 2: Clinical photograph showing facial features 

suggestive of Waardenburg syndrome. 

 

Figure 3: Preoperative radiograph showing proximal 

humeral lytic lesion suggestive of unicameral bone 

cyst. 

MRI demonstrated a well-defined intramedullary cystic 

lesion measuring approximately 20×22×32 mm within 

the proximal humeral metaphysis. The lesion appeared 

hyperintense on T2-weighted images and showed high 

signal intensity on T1-weighted images suggestive of 

proteinaceous or hemorrhagic contents. No soft tissue 

extension, cortical destruction, or marrow edema was 

noted (Figures 4–7). 

CT scan demonstrated a well-circumscribed 

intramedullary cystic lesion with intact cortex and no 

evidence of aggressive features (Figure 5). Differential 
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diagnoses considered included unicameral bone cyst and 

aneurysmal bone cyst. 

 

Figure 4: MRI demonstrating intramedullary cystic 

lesion involving proximal humerus. 

 

Figure 5: CT scan showing well-defined proximal 

humeral cystic lesion. 

 

Figure 6: MRI report describing proximal humeral 

cystic lesion. 

 

Figure 7: MRI differential diagnosis suggestive of 

unicameral bone cyst. 

Surgical management 

Considering the symptomatic nature of the lesion and the 

risk of pathological fracture, surgical intervention was 

planned. Under general anaesthesia, curettage of the 

lesion was performed through a proximal humeral 

approach. The cyst cavity was thoroughly curetted and 

filled with bone graft. 
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The excised tissue was sent for histopathological 

examination. Histopathology demonstrated fibrovascular 

tissue lining with cystic spaces and absence of malignant 

cells, confirming the diagnosis of unicameral bone cyst. 

 

Figure 8: Immediate postoperative radiograph 

following curettage and bone grafting. 

Immediate postoperative radiographs demonstrated 

satisfactory filling of the cystic cavity with graft material 

(Figure 8). Postoperative recovery was uneventful and the 

patient was started on gradual shoulder mobilization 

exercises. 

Follow-up and functional outcome 

The patient was followed up at 6, 12 and 24 weeks. At 

the six-month follow-up, the patient was pain-free with 

satisfactory shoulder function. Clinical examination 

demonstrated good range of motion of the right shoulder 

without instability or neurovascular deficit. 

 

Figure 9: Six-month follow-up radiograph showing 

satisfactory graft incorporation.

 

Figure 10: (a-d) Functional shoulder movements at six month follow up. 

Follow-up radiographs demonstrated satisfactory graft 

incorporation with no evidence of recurrence, 

pathological fracture, or progression of the lesion (Figure 

9). Functional clinical photographs at follow-up 

demonstrated satisfactory shoulder movements and 

functional recovery (Figure 10). 

a b c d 
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DISCUSSION 

Waardenburg syndrome represents a spectrum of neural 

crest developmental disorders with variable phenotypic 

manifestations.2 Defective migration of melanocytes 

derived from neural crest cells accounts for the 

characteristic pigmentary abnormalities and auditory 

manifestations.3 

Orthopaedic manifestations in Waardenburg syndrome 

are uncommon and predominantly described in type III 

disease.5 Previously reported skeletal abnormalities 

include muscle hypoplasia, limb contractures, syndactyly, 

scoliosis, and vertebral anomalies.5 Association with 

benign cystic bone lesions is exceedingly uncommon. 

Unicameral bone cyst is a benign fluid-filled lesion 

commonly affecting the metaphysis of long bones. UBC 

is a solitary intramedullary cyst lined by thin fibrous 

membrane and filled with serous fluid.6 Although 

commonly encountered in children, adult presentation 

warrants thorough evaluation to exclude aggressive 

lesions. 

Radiologically, UBC appears as a centrally located 

metaphyseal lytic lesion with cortical thinning and 

absence of periosteal reaction. MRI and CT are useful in 

assessing cyst characteristics, cortical integrity, and 

exclusion of soft tissue extension.6-8 

Management depends upon lesion size, symptoms, risk of 

fracture, and patient age. Available treatment modalities 

include observation, steroid injection, decompression, 

curettage, and bone grafting.6 Curettage with grafting 

remains a reliable treatment option in symptomatic 

lesions and lesions at risk of pathological fracture. 

The coexistence of Waardenburg syndrome and 

unicameral bone cyst in the present case may represent a 

coincidental association. Nevertheless, documentation of 

such rare presentations is important as it contributes to 

the understanding of possible syndromic skeletal 

manifestations and may stimulate future research 

regarding neural crest disorders and bone pathology. 

 

CONCLUSION 

Waardenburg syndrome associated with unicameral bone 

cyst of the proximal humerus is an extremely rare clinical 

presentation. Careful clinical evaluation combined with 

appropriate imaging is essential for diagnosis and 

management. Surgical curettage with bone grafting 

provided satisfactory clinical and radiological outcome in 

the present case. Reporting such rare associations 

contributes to the existing orthopaedic literature and 

improves understanding of possible skeletal 

manifestations in syndromic disorders. 
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