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ABSTRACT: Phosphaturic mesenchymal tumour is a tumour that can involve bone or soft tissue. This 

is a rare tumour and is known to be associated with osteomalasia. This is caused by tumour induced 

expression of fibroblastic growth factor (FGF23). We present a case of PMT in a 72 year old female 

patient who was diagnosed with osteomalasia due to nutritional deficiency of vitamin D and was 

appropriately treated but later presented with a mass in her foot. 
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INTRODUCTION: Phosphaturic mesenchymal tumour is a cause of tumour induced osteomalasia 

(TIO) which is a well-known para neoplastic association. In addition to symptoms of bone pain, 

muscle weakness and tenderness biochemical studies reveal hypophosphaturia, inappropriate 

phosphaturia and raised levels of fibroblastic growth factor(FGF-23).(1) The tumour could involve any 

site. Microscopy reveals a tumour with sheets of spindle shaped to stellate cells in a myxoid matrix 

and flocculent or grungy calcification with giant cell response.(2) 

 

CASE REPORT: A 72-year old lady presented with complaints of generalized weakness, bone pain, 

difficulty in ambulation and gradual loss of weight. Her laboratory parameters revealed hypocalcemia 

and hence a diagnosis of osteomalacia due to nutritional deficiency of vitamin D was made and she 

was appropriately treated. Three years later, the patient came back with persisting symptoms and 

recurrent swelling in the right foot. Examination revealed a small swelling of size 4cm in the plantar 

aspect of the ball of big toe of the right foot. Biochemical investigations revealed hypophosphatemia, 

hyperphosphaturia, normocalcemia and normocalciuria. Her FGF 23 levels were markedly elevated. 

The lesion in the right foot was biopsied and sent for histo pathological examination. The H&E 

stained slides revealed fragments of a tumour composed of sheets of spindle to polygonal cells with 

indistinct cytoplasm and ovoid to plump predominantly vesicular nuclei and inconspicuous nucleoli. 

Several blood vessels were seen dispersed within the tumour. Osteoclast type of giant cells, several 

foci calcification including grungy calcification, recent and old haemorrhage and focal microcystic 

change were noted. Mitotic figures were not seen. Hence a diagnosis of phosphaturic mesenchymal 

tumour-mixed connective tissue variant was made. 

 

DISCUSSION: Phosphaturic mesenchymal tumour is a rare soft tissue neoplasm that most commonly 

presents as osteomalacia. Oncogenic osteomalacia is the most common presentation of this tumour. 

The patients usually present with symptoms related to hypophosphatemia that include extreme 

muscle weakness, bone pain and tenderness, fracture, skeletal deformities, disturbed gait and loss of 

height. This hypophosphatemic osteomalacia is a rare para neoplastic syndrome induced by the 

production of fibroblast growth factor 23 (FGF 23). FGF 23 is a protein involved in the regulation of 
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serum phosphate and calcitriol.(3) It interacts with the sodium-phosphate co-transporter in the renal 

tubular epithelial cells and inhibits the absorption of phosphate. 

These groups of neoplasms present most commonly in early to mid-adulthood, although any 

age group may be affected and there is no sex predilection. The most frequent site of involvement is 

the lower extremity (40-50%). However, the other common sites of occurrence of these tumours are 

head and neck, trunk and upper extremity.(4) Unusual sites of involvement include the cranio-facial 

sinuses, meninges.(4)(5)(6) They present as small non-specific soft tissue masses. 

The biochemical profile in these patients point towards an hypocalcemic, hypophosphatemic 

state with low calcitriol (1,25- dihydroxy vitamin D) and normal levels of 25-hydroxy vitamin D.(5) 

Oncogenic osteomalacia is a heterogenous entity which can be precipitated by various 

tumours of the breast, prostate, small cell carcinoma, myeloma etc.(6) The tumours associated with 

oncogenic osteomalacia have been classified into 4 groups by Weidner and Santa-Cruz as primitive 

appearing mixed connective tissue tumours, osteoblastoma-like tumours, non-ossifying fibroma like 

tumours and ossifying fibroma like tumours. Of these, mesenchymal phosphaturic tumour has been 

included in the first group and is labeled as phosphaturic mesenchymal tumour – mixed connective 

tissue variant.(7) 

Histologically these tumours have the following characteristic features which aid in the 

diagnosis – hypo cellular tumour composed of bland appearing spindle shaped to stellate cells with 

small nuclei, inconspicuous nucleoli and eosinophilic cytoplasm, hyalinised to myxoid appearing 

matrix which undergoes calcification in a flocculent fashion also described as grungy calcification 

eliciting a giant cell response of the osteoclast type. A well-developed capillary network resembling 

haemangio - pericytoma is classically seen in almost all the cases.(8)(2) The other features include the 

presence of microcystic spaces, osteoid and cartilaginous metaplasia, histiocytes and presence of 

mature adipocytes within the tumour. The absence of necrosis and mitosis point towards a benign 

nature of the tumour. However, the presence of nuclear atypia, mitosis and other sarcomatous 

features point towards malignant transformation of an otherwise benign entity. There were no 

features of malignancy in this biopsy sample. 

Tumour induced osteomalacia may be extremely debilitating; however there is a drastic 

reversal of the biochemical parameters, signs and symptoms following excision of the lesion. 

We conclude that the pathologists should be aware of the clinical features and the metabolic 

profile of the patient to make a correct diagnosis of this rare entity. 
 

Fig. 1: Phosphaturic mesenchymal tumour – Mixed connective tissue type with sheets of spindle 

shaped cells with elongate with focally hyalinised matrix and “grungy” calcification. 
 

 

 Fig. 1 
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Fig. 2: Phosphaturic mesenchymal tumour – Mixed connective tissue type with “grungy” calcification, 

rich capillary network and few giant cells. 
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