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Differential diagnosis between bone metastases and osteomalacia 
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In oncology the diagnosis c!
{ 

skeleta/ metastases is a fi-equent one, in fact so _fi-equent that other diagnoses 

.meh as metabolic bone diseases qffecting patients with cancer may be overlooked. In our report two cases of 

osteomalacia referred to an oncologist are presented; in both of them the diagnosis of d(ffuse bone 

metastases c!( unknown origin was suspected. The d([ferential diagnosis is discussed and the i111portance of 

bone marmw biopsy using Yamshidi needle .fiJr diagnosis r�f metabolic bone disease is emphasized. 
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Introduction 

Bone metastases represent 60-65 % of malignant 

lesions in the bones. They are oftcn thc 11rst mani­

festation of malignant diseasc and somctimes the 

primary site of malignancy remains unknown. The 

spine and pelvis are most often affectcd, lesions 

distal to clbows and knees are rare. Malignancies 

most often associated with skeleta! metastases are 

lung, breast, prostate, renal and thyroid cancer. 1 

The diagnosis is usually established with the help 

of history (pain), clinical examination (painful suc­

cussion, altered mobility, deformities due to patho­

logic fractures), laboratory tests (elevated serum 

alkaline phosphatase, sometimes serum calcium), 

X-ray 01· the skeleton (osteolytic, osteoplastic, os­

teolytic-osteoplastic lesions, pathologic fractures), ske­

leta! scintigrafy and sometimes CT and MR. 

Osteo111alacia is a disease due to pathologic loss 

of mineralized bone.2 Becausc of a low serum cal­

cium concentration a substantial part of the bone 

matrix is not normally mineralized. The density of 

the bone is tlrns diminished, which leads to bending 

of bones and pathologic fractures. 

Clinical conditions associated with osteomalacia 

are: 
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1. Deficiency of vitamin D (dietary absence of
vitamin D or inadequate exposurc to sunlight) 

2. Diminished absorption of vitamin D (diseases

of the bile ducts, diseases of proximal part of the 

small bowel, exocrine pancreatic insufficiency, gas­

trectomy) 
3. Disorders of vitamin D metabolism (!iver dis­

eases, drugs that activate hepatic oxidative enzymes, 

resistance to vitamin D) 

4. Kidney disorders (loss of phosphates)

5. Chronic use of large amount of antacids con­
taining Mg and AI, which form with phosphates 

insoluble complexes 

Osteomalacia usually presents clinically as bone, 

joint and muscle pain and fatigue. 
Beside the medica! history and clinical examina­

tion the most important diagnostic procedures for 

osteomalacia are laboratory findings (low values of 
serum calcium and phosphates, elevated serum PTH 

and later alkaline phosphatase) and aspecific and 

specific x-ray changes of bones. 

Case histories 

Case l 

A 47 year old woman was admitted to our Institute 

with a diagnosis of bone metastases of unknown 
origin. 

She was a smoker for severa! years and 16 years 

ago a diagnosis of Biirger's disease was established. 
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She had diabetes mellitus regulated with diet and 
oral therapy. and angina pectoris. 

Two years previously she noticed pain in her legs 
when walking which became so severe that for half 
a year she could only move around in a wheelchair. 

On clinical examination. she was found to have 
pale skin. ataxia. dextroconvex scoliosis of thoracic 
spine. painful spine on succussion. muscular weak­
ness of ali muscles 01· the lower extremities. 

The laboratory tests revealed a normocytic normo­
chromic anemia Hb 81 g/1 (normal 120-180 g/1), el­
evatcd chlorides 1 1 O mmol/1 (normal 95-105 mmol/1), 
elcvated alkaline phosphatase to 4.32 ;tkat/1 (nor­
mal 0.50-1.50 ). lowered serum phosphatc 0.7 mmol/1 
(normal 0.8-1.4 ) and serum calcium to 1.7 11111101/ l 
(normal 2.10-2.60). Ali other laboratory parameters 
(biochemical. protein clectrophoresis ) were within 
normal limits. 

On skeleta! X-ray. the spine showed structural 
atrophy (osteopenia ). In the pelvis and ribs numer­
ous fractures in the area of Looser zones were seen. 

We performed a bone marrow biopsy of spina 
iliaca posterior superior with a Yamshidi needle. 
Histologically the bone marrow aspirate was within 
normal limits while bone tissue showed osteomala­
cia (Figure 1 ). 

Figure l. Trabccular bone or paticnt with osteomalacia. 
Wide osteoid seams cover trabecular surfaccs without in­
creased numbers or osteoclasts. 

We concluded that the changes in the bone were 
duc to ostcomalacia and not to bone mctastases. 
Thc patient was refcrred to an endocrinologist for 
further invcstigations and treatment. At follow up, 
after three years. her symptoms lessened and other­
wise shc was doing well. 

Case 2 

A 72-year old woman was referred to our Institute 
with a diagnosis of diffuse skeleta! metastases. A 

partial resection of her stomach (Billroth II) was 
performed 37 years ago for unknown reason. She 
was treated 13 years ago with radioactive iodine 
because of goiter. At recent follow-up examination, 
she had no problems related to thyroid. 

Her main complaint was pain in her hips, spine, 
legs and thorax for two years which worsened with 
weather changes. 

Clinical examination showed I x I cm elastic lump 
in the right breast; the mobility in the left hip was 
painful and limited, she was limping. 

Pathologic laboratory findings were as follows: 
elevated serum chlorides ( 107 mmol/1), elevated al­
kaline phosphatase (4.42jlkat/ l ), lowered serum cal­

cium (2.0 mmol/1). 
Mammography and ultrasound guided fine nee­

dle aspiration biopsy of the lump in her left breast 
were negative for carcinoma, but showed benign 
dysplasia. 

On bone scintigraphy accumulation of the iso­
tope was seen in the ribs, sacrum. sacroiliacal joints, 
head of the left femur, os pubis and proximal epi­
physis of left tibia (Figure 2 ). 

Figure 2. lncreased uptake in the ribs. sacrum. sacroiliacal 
joints, head of the len lemur. os pubis. knees, smalljoints of 
the right foot and along both lemurs - fractures•J The 
scintigram is not lypical for osseus metastases. 

On bone X-rays. multiple old fractures of bilat­
cral ribs were seen with abundant callus formation 
(Figure 3 ). In the spine, structural atrophy was seen 

with osteochondrosis. In the pelvis old fractures 
with callus formation were seen 

We performed a bone marrow biopsy with a Yam­
shidi needle at the typical site. Aspiration of bone 
marrow revealed normal bone marrow with 2 % of 
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plasma cells and histology osteomalacia. The pa­
tient was referred to an endocrinologist for therapy 

(vitamin D, Ca) and is doing well after one ycar 01· 

follow up. 

Figure 3. Multiple fractures 01· ribs 111ai11ly scen on lhe right 
si<le wilh abundanl callus formation. 

Discussion 

Bone pain. associated with multiple bone lesions 
on X-ray is most oftcn caused by metastases. In 

most of such cases. the treatment can only be pal­
liative (surgery and/or radiotherapy and/or hormone 

or chemothcrapy) and sometimes only symptomatic. 

Patients in whom the lirst manifestation of disease 
are bone lesions are examined l'or occult malig­

nancy and if a diagnosis is not established, a bone 
biopsy is performed. For patients with established 

malignant disease and bone lesions. the diagnosis 
of bone metastases is usually easy and treatment is 
given. The aim 01· our case presentations is to stress 

some points when some doubt about such a diagno­
sis should be raised and some other rarc dilTerential 
diagnostic possibilitics such as osteomalacia, enter­
tained. 

How can medica! history. clinical examination 

and laboralory and radiological findings lead us to a 

diagnosis other than bone metastases in such cases? 

Medica/ historr 

The quality of bone pain is essenlially thc same in 

osteomalacia and bone melastases. Thc pain in os­
teomalacia is localized most orten in the pelvis and 

hips2 while in bone metastases the patients usually 
localize pain at the alTected site. The duration of 

pain is very important. In osteomalacia it may be 
present for severa! years. 

Data regarding possible abnormalities in vitamin 

D intake or absorplion (Billroth II opcration in our 

second case) should lead us to more detailed inves­
tigations regarding the bone changes. 

Clinica/ exwnination 

There are no essential differences in clinical evalu­

ation of patients suffering from bone metastases, 

myeloma or metabolic bone disease, if we do not 

find obvious signs of the primary malignancy. 

Laboratorv test.1· 

Typical findings for osteomalacia are decreased val­

ues of serum calcium and phosphate and elevated 

alkaline phosphatase and PTH13 which was also the 

case in bolh of our patients. 

In metastatic bone disease the alkaline phosphata­
se is also usually elevated but hypocalcemia is rarely 

secn and is sometimes associated with osteoblastic 

metastases; the serum calcium might be elevated. 

more often in association with malignancies of Iung, 

breast, head and neck. 1 

Serum chloride was also increased in both of our 
patients probably due to secondary hyperparathy­

roidism.5 

Bone scintigraphy 

Bone scintigraphy (with Te"""' diphosphonate) is 

mostly used to deteci primary and secondary bone 

tumors, metabolic bone disease and intlammatory 

bone disease. 

In metastatic bone disease the typical finding are 

multiple bone lesions of enhanced activity with 

asymmetric arrangement, more common in the axial 

part of the skcleton. The metastases may give an 

impression of photopcnic elTect.'' 

The lesions of osteomalacia on bone seans are 

very similar to metastases although they are usually 

more symmetric. 7

Bone scan in osteomalacia demonstrates in­

creased uptake of tracer in pseudofractures usually 

in the ribs when mild disease is present. In severe 

cases characteristic metabolic feature may be seen; 

increased tracer uptake in axial skeleton, in long 

bones, in periarticular areas. prominent calvaria and 

mandibule, absent kidney images, beading of costo­

chondral junction. The same pictures may be found 

in other metabolic diseases and in metastases. While 

the bone scan is nonspeci fic, there are often seen 

recognizable patterns of abnormality and may stron­

gly suggest (not confirm) a specific diagnosis.l< 

The scintigraphy is non-specific. A comparison 

with skeleta! x-ray is necessary.'' 
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As a detecting method for pseudofractures bone 

scintigraphy is more sensitive than x-ray.U·10

Skeleta/ X-ravs 

A definite x-ray diagnosis of osteomalacia is not 
easy. The bone density is usually diffusely dimin­

ished. 

Radiographic findings include a decrease in bone 

density, loss of secondary trabeculae with promi­

nence of the remaining primary trabeculae, blurred, 

indistinct cortical margins, and characteristics pseu­

dofractures or Looser zones (unmineralized osteoid 

seams) which are typically symmetrical in distribu­

tion, and most frequently scen in the axillary mar­

gin of the scapula. femoral neck, pubic and ischial 

rami, and ribs oriented at 90° to lhe cortical mar­

gin.11.11.13 Specific signs of hyperparathyridism as

subperiostal erosions. especially of lhe phalanges, 

long bones and distal ends 01· the clavicles are in the 

severe cases orten present.1-1 

Bone biopsy 

Bone biopsy with Yamshidi needle (from spina ili­

aca posterior superior under local anesthesia) is 

adequate for metabolic and infiltrative bone mar­

row disease and thus decreases the need and impor­

tance of some complex biochemical and radiologi­

cal procedures. The frozen section can be used for 

tluorescent microscopy. enzyme and imunohisto­
chemical procedures. The method can be performed 

in any histologic laboratory with a cryostat and the 

diagnosis can be established quickly. 15 Bone biopsy

performed in this manner cannot confirm the bone 

metastases (unless they are localized right at the 

site of biopsy) but can disclose a number 01· meta­
bolic and infiltrative bone diseases - in our cases 

osteomalacia. Bone biopsy may be combined with 

tetracycline labeling.5

Conclusion 

Osteomalacia is a rare disease. and may on occa­

sion be confused with metastatic bone disease. How­

ever, there are some clues that might lead us to the 

right direction, or at least shed some doubt into the 

diagnosis of bone metastases. From our cases such 

clues are: long history of pain and hypocalcemia 

with hypophosphatemia and elevated serum alka­

line phosphatase. In the first case there were quite 

typical radiological findings, in the second case it 

was only after biopsy that a diagnosis was made. 

Bone biopsy seems a simple and reliable method to 

diagnose osteomalacia. 
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