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Periosteal reaction may be classified as benign or aggressive based on the time course 

of the initiating process. Benign periosteal reaction is a low-grade chronic irritation 

which allows time for the formation of normal or near-normal cortex. The cortex will 

be thick and dense and has a wavy or uniform appearance. Benign periosteal 

reactions can be seen in callus formation in a fracture or with slowly growing 

tumours. 

Aggressive periosteal reaction is a rapid irritation process that does not allow the 

periosteum time to lay down and consolidate new bone to form normal cortex. The 

cortex may appear lamellated, amorphous, or sunburst-like. Aggressive periosteal 

reactions can not only be seen with malignant tumours, but also with more benign 

processes like infection, eosinophilic granuloma (Langerhans cell histiocytosis), 

aneurysmal bone cyst, osteoid osteoma, haemophilia, and trauma. 

Sunburst appearance is a type of periosteal reaction giving the appearance of a 

sunburst secondary to an aggressive periostitis. The sunburst appearance occurs 

when the lesion grows too fast and the periosteum does not have enough time to lay 

down a new layer and instead the Sharpey's fibres stretch out perpendicular to the 

bone. It is frequently associated with osteosarcoma but can also occur with other 

aggressive bony lesions such as an Ewing sarcoma or osteoblastic metastases (e.g. 

prostate, lung or breast cancer), metastasis from neuroblastoma. 

Periosteal reaction, also known as periostitis or periosteitis, is a nonspecific 

radiographic finding that occurs with periosteal irritation. Periosteal reactions may 

be broadly characterized as benign or aggressive, or more specifically broken down 

by pattern. We present a case of 1.5 years male presented with swelling on scalp over 

right fronto-temporal region for 3 to 4 weeks. On ultrasonographic evaluation the 

swelling gave sunburst appearance. We suspected metastasis and subsequently 

further investigations were performed which confirmed the lesion as Neuroblastoma 

metastasis. There are very few cases of malignancy where sunburst appearance is 

described on USG in malignant lesions. 

 

 
 

PRE SE NTA TI ON O F CA S E  

 

 

A 1.5-year-old male presented with a history of gradually increasing scalp swelling 

(Figure-1) over right fronto-temporal region for 3 to 4 weeks. There was history of 

trauma, without any history of convulsions, vomiting, limb weakness, abnormal 

bleeding or bladder/bowel disturbances. There was no other relevant history. The 

patient was sent to the department of radio-diagnosis for further investigation of the 

swelling. 
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INTR ODUCT IO N  
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Imaging Findings 

On USG, the scalp swelling appeared as heterogeneously hypo-

echoic in echotexture with destruction of underlying skull 

vault giving typical sun-burst appearance (Figure-2). 

In the neck there were multiple large lymph nodal masses 

in supraclavicular and mediastinum. Enlarged lymph nodes 

were also seen in pelvis and b/l inguinal region. In view of this 

possibility of metastasis was kept and abdominal ultrasound 

was performed for primary lesion. USG showed a large, solid, 

heterogeneous mass with internal vascularity and large areas 

of necrosis appearing as regions of low echogenicity in the 

retroperitoneal area involving the upper pole of the left 

kidney. Hence this lesion was reported as a malignant retro-

peritoneal mass with skull vault metastasis. 

An abdominopelvic CT scan followed and showed a large 

heterogeneously enhancing soft-tissue adrenal mass with 

intratumoural calcifications in the left side abdomen                 

(Figure-3), this left adrenal mass lesion is predominantly of 

low attenuation. The left kidney was displaced inferiorly. A left 

pleural thickening was also shown associated with a right 

chest wall mass with no involvement of the ribs. 

FNAC of the metastatic lesion was also in favor of 

neuroblastoma and FNAC from the abdomen lesion was also 

confirmatory of Neuroblastoma. 

 

 
 

 

DI SCU S SI ON  
 

 

Neuroblastoma (NB) is one of the most common solid tumours 

in infancy and childhood. Prenatal diagnosis of NB is possible 

and is normally diagnosed during the third trimester. This 

tumour originates from neural crest, may occur in the adrenal 

medulla and along the sympathetic ganglion chain from the 

neck to the pelvis.[1] 75% of NBs are located in the 

retroperitoneum, in either the adrenal medulla (50%) or the 

paraspinal ganglia (25%). Less than 5% arise in the neck or 

pelvis. 50-75% of cases present with an abdominal mass. This 

pathology could also be revealed by metastasis to skull a (as in 

the case of our patient), orbit, liver (Pepper's syndrome)or 

other sites.[1] 50-60% of patients with NB present with 

disseminated disease, this finding is more expected in patients 

over 1 to 2 years of age.[2] Metastases to bone marrow and 

bones have been described in disseminated disease.[3] We can 

observe two types of marrow disease: Diffuse type and 

nodular type.[3] Bone marrow metastases arise initially in the 

sinusoids where tumour cells adhere and extravasate to 

parenchyma, forming nodular lesions in the medullary cavity 

which sometime progress to diffuse lesions and progressively 

grow to erode trabecular bone and invade the bone cortex, 

engendering bone metastases.[4] Skull metastasis has been 

found in up to 25% of patients with NB. NB is the most 

frequent malignant metastasis to the skull in children.[5] These 

calvarial lesions frequently enlarge to produce epidural 

deposits. Metastatic involvement of the skull has various 

possible radiographic findings: thickened bone, the “hair-on-

end” periosteal reaction, lytic defects, and sutural 

separation.[6,7]  

 

 

A periosteal reactive pattern with rays of new bone and 

blood vessels perpendicular to the cortex is often considered 

characteristic of primary bone sarcomas; however, 

occasionally such a pattern is found roentgenographically in 

association with metastatic bone tumours.[8–10] Metastases 

represent the most frequent cause of multiple skull lesions. 

They are usually secondary to breast, lung, prostate, kidney, 

and thyroid cancers in adults and to neuroblastoma or 

sarcomas in children. [1–4] Nearly half of metastatic lesions are 

due to breast cancer, explaining the predominance of women 

with skull metastases.[3] These lesions are usually diagnosed in 

the context of a known primary tumour. They are generally 

asymptomatic or may be revealed by a painful swelling.[2,5] In 

rare cases, they represent the initial manifestation of an 

unknown cancer or of a recurrence.[2,4] They can be 

encountered at any age, with a higher prevalence during the 

sixth and seventh decades of life. 

Radiographically, a sunray lesion or sunburst appearance 

is common finding. However, such appearance on sonography 

has been described rarely in the literature, in osteosarcoma of 

the mandible.[11,12] This is important because the sunburst 

appearance was not seen on radiography but was seen on 

sonography. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Scalp Swelling 

 

 

 

 

 

 

 

 

 

Figure 2. USG of Swelling 

Demonstrating Classical 

Sunburst Pattern of 

Calcification with 

Heteroechoic Mass 

 

 

 

 

 

 

 

 

Figure 3. NCCT Showing 

Large Heterogenous Mass 

on the Left Side of the 

Retroperitoneum 
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CONC LU S ION S  

 

 

Soft tissue swellings must be first evaluated with USG and if 

sunburst type of periosteal reaction is seen, we should think of 

primary or secondary malignant pathology. Besides CT and 

Radiography, USG is an excellent modality to demonstrate 

such types of periosteal reaction. 
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