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Tumoral calcinosis-like lesion of the proximal linea aspera 

Leanne L. Seeger, M.D. 1, Debra L. Butler, M.D. a, Jeffrey J. Eckardt, M.D. 2, 
Lester Layfield, M.D.  3 and John S. Adams, M.D. 4 

1 Department of Radiological Sciences, 2 Department of Surgery, Division of Orthopedic Surgery, 3 Department of Pathology, and 
4 Department of Medicine, Division of Endocrinology, UCLA School of Medicine, Los Angeles, California, USA 

Abstract. T u m o r a l  ca lc inosis  is p resen t ly  a p o o r l y  de- 
f ined disease.  In  its classic form,  i t  consis ts  o f  mul t ip le  
large foci o f  ben ign  mine ra l i z a t i on  in the soft  t issuc ad ja -  
cent  to bone  near  large  jo in t s .  Pa t ien t s  a re  genera l ly  
o f  Af r i can  descent  a n d  are  ado lescen ts  or  y o u n g  adu l t s  
a t  p re sen ta t ion .  Bo th  me tabo l i c  and  t r auma t i c  e t io logies  
have  been p roposed .  We r e p o r t  six a d u l t  Caucas i an  pa-  
t ients wi th  lesions tha t  p a t h o l o g i c a l l y  r e sembled  t u m o r a l  
calcinosis .  Al l  lesions were smal l  (less than  3 x 3 cm) and  
were l oca t ed  a long  the p r o x i m a l  1inca a spe ra  o f  the fe- 
mur .  Al l  pa t i en t s  p re sen ted  with  pain.  Because o f  the 
a typ ica l  pa t i en t  p o p u l a t i o n  a n d  the unusua l  size and  
loca t ion  o f  the lesions,  we refer  to this process  as a " t u -  
m o r a l  ca lc inos is - l ike  l e s ion . "  A typical  r a d i o g r a p h i c  ap-  
p e a r a n c e  a n d  loca t ion ,  toge the r  wi th  a p p r o p r i a t e  cl inical  
h is tory ,  can  s t rong ly  suggest  this  d iagnosis .  

Key words: T u m o r a l  calcinosis  L inea  a spe ra  lesion 

T u m o r a l  calcinosis  is a p o o r l y  u n d e r s t o o d  cond i t i on  in 
which  ben ign  ca lc i f ica t ions  fo rm in soft  t issue. These  
foci a re  usual ly  f o u n d  in the  v ic in i ty  o f  large jo in t s  bu t  
do  no t  involve  the  s y n o v i u m  i tself  [4, 6, 16, 23, 30-32,  
36, 38]. I t  has  also been r e p o r t e d  tha t  the  lesions do  
no t  involve  ad j acen t  bone  [4, 6, 16, 21, 23, 29, 36, 38]. 
A l t h o u g h  a me tabo l i c  e t io logy  has  been p r o p o s e d ,  some 
au thors  feel t ha t  the c o n d i t i o n  m a y  occas iona l ly  be re la t -  
ed to t r a u m a  [5, 10, 15, 30, 36, 39, 42, 44]. 

We descr ibe  six pa t ien t s  wi th  s y m p t o m a t i c  sof t - t issue 
ca lc i f ica t ion  ad j accn t  to the  super io r  aspec t  o f  the l inea 
a spe ra  a n d  adhe ren t  to the unde r ly ing  bone.  F ive  pa -  
t ients u n d e r w e n t  surgical  excis ion o f  the mass.  A l t h o u g h  
these lesions occur red  in an  a typ ica l  pa t i en t  p o p u l a t i o n  
and  an  unusua l  loca t ion ,  they  r e sembled  classic t u m o r a l  
calcinosis  pa tho log ica l ly .  

Address reprint requests to: L.L. Seeger, M.D., UCLA School of 
Medicine, Department of Radiological Sciences, 10833 Le Conte 
Avenue, Los Angeles, CA 90024, USA 

Materials and methods 

The six paticnts described in this report were seen between 1986 
and 1989. Initial clinical and radiographic evaluation was obtained 
outside our institution. Although the lesional location and appear- 
ance made a diagnosis of malignancy unlikely, all patients were 
retbrred for oncologic evaluation of presumed osteosarcoma. Pa- 
tient ages ranged from 47 to 65 years (mean age, 55 years). Three 
patients were male, and three were female; all were Caucasian. 
The lesions were right-sided in three patients and left-sided in three. 

Five patients presented within 2 months of the onset of pain 
in the posterior thigh and/or hip region, and one reported a 2 
year history of left posterior hip pain. One patient recalled a specific 
incident of trauma to the hip region. Another, with a history of 
alcoholism, could not deny recent trauma. Two patients had under- 
gone recent steroid injection for presumed trochanteric bursitis on 
the side of the lesion. No patients reported a family history of 
tumoral calcinosis, and the lesions were unifocal in all cases. 

Laboratory studics were limited. Serum calcium level was ob- 
tained in only one patient and was normal. Serum alkaline phos- 
phatase level was measured in only one patient and was mildly 
clevated (122, normal=30-105 IU/1). Wintrobe erythrocyte sedi- 
mentation rate in the same patient was also elevated (180, normal 
range = 0-10). Serum phosphorus and parathyroid hormone levels 
were not measured in any of the patients. 

Plain films were obtained in all patients, computed tomogra- 
phy (CT) scans in four, technetium methylene diphosphonate 
Tc 99m (99mTc-MDP) radionuclide bone scans in three, and mag- 
netic resonance (MR) images in two. 

Four patients underwent excisional biopsy at our institution, 
and one underwent biopsy elsewhere. Symptoms resolved after sur- 
gery in these five patients, and there has been no cvidence of recur- 
rence with 542  months of follow-up. The sixth patient is pain-tree 
at 36 months. 

Results 

Imaging studies 

In all  pa t ien ts ,  r a d i o g r a p h s  revealed  soft- t issue minera l -  
i za t ion  tha t  cou ld  no t  be  s epa ra t ed  f rom the unde r ly ing  
pos t e r io r  f emora l  cortex.  Al l  lesions were loca ted  in thc  
sub t rochan te r i c  reg ion  a t  the inser t ion  o f  M. gluteus  
m a x i m u s  a n d / o r  a d d u c t o r  magnus .  The  calc i f ica t ions  
were dense  and  well def ined  in two pa t ien t s  (Fig.  1) and  
were a m o r p h o u s  in four  (Fig.  2). Al l  lesions m e a s u r e d  
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Fig. 1 A-C. A 48-year-old woman with pain in the right posterior 
thigh of 7 weeks' duration. There was no history of trauma. A 
Anteroposterior radiograph of the hip reveals dense calcification 
superimposed over the proximal shaft (arrow). B Close-up of John- 

son lateral radiograph shows that the calcification is posterior and 
contiguous with the underlying cortex. C CT scan. The calcification 
is well defined, and there is no associated soft-tissue mass. Underly- 
ing cortex is normal. Biopsy revealed tumoral calcinosis 

Fig. 2A-C. A 47-year-old man with history of pain in the right 
lateral hip of 6 weeks' duration. There was a history of hip trauma 
4 months previously. A Johnson lateral radiograph reveals amor- 
phous calcification adjacent to the posterior aspect of the proximal 
femur. B 99~Tc-MDP bone scan, anteroposterior view. There is 
markedly increased radionuclide uptake in the region of the lesion. 
Biopsy revealed tumoral calcinosis. C CT scan. The adjacent outer 
cortex is eroded, but the endosteal surface is intact 
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Fig. 3. Aggregates of granular to amorphous material with focal 
fibrohistiocytic response. (H and E, • 75) 

Fig. 4. Amorphous and focally calcified debris surrounded by 
palisading epithelioid histiocytes and reactive fibroblasts. (H and 
E, x 75) 

Fig. 5. Reactive new bone formation and fibrohistiocytic 
infiltrate surrounding granular debris at lower left. (H and E, 
x 75) 

less than 3 x 3 cm in size. CT study confirmed that all 
lesions were contiguous with the underlying femoral cor- 
tex, and the medullary cavity was normal. In five pa- 
tients, the superficial cortex was eroded adjacent to the 
mineralization, but the endosteal surface was intact. Ra- 
dionuclide bone scans of  three patients showed focal 
moderate (one patient) to markedly increased uptake 
(two patients) in the region of  the lesion. MR sequences 
obtained in two patients included spin echo sagittal T1- 
weighted images and axial T1- and T2-weighted images. 
In one patient the lesion was evident in the sagittal im- 
ages as a well-defined, low to intermediate signal intensi- 
ty mass immediately adjacent to the cortex. Even retro- 
spectively, the lesions were difficult to see on axial im- 
ages. MRI  demonstrated normal underlying marrow in 
both patients. 

Pathologic findings 

The appearance of  the specimens from all patients was 
similar. On gross examination the bone specimens ob- 
tained by curettage contained fibrous tissue and chalky 

to cheesy, yellow-white, friable material. Frequently, this 
material lay in a partially cystic space surrounded by 
fibrous tissue and a bony capsule. 

Microscopically, all specimens were characterized by 
aggregates of  amorphous to finely granular material that 
was light pink to pale blue on hematoxylin and eosin 
staining (Fig. 3). These aggregates were frequently sur- 
rounded by a fibrohistiocytic reaction that included for- 
eign body type giant cells (Fig. 4). In other areas, the 
granular material lay in dense fibrous tissue with little 
or no inflammatory response. The larger collections of  
debris were surrounded by reactive bone formation and 
a cellular fibrous stromal reaction running between the 
bony trabeculae (Fig. 5). The material did not show bire- 
fringence with polarized light. 

Discussion 

Tumoral calcinosis is the descriptive term given to ex- 
traosseous, nodular, calcified masses [33, 41]. Deposits 
are usually associated with bony prominences in the re- 
gion of  a joint, may be multiple, and may become symp- 
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tomatic as a result of their size, proximity to a joint 
or major muscle group, or their subcutaneous position. 
Although much has been written on the subject of tu- 
moral calcinosis, the etiology of this condition remains 
debated and is poorly understood. Most patients re- 
ported in the literature were adolescents or young adults 
and were from the tropical and subtropical regions of 
Africa [1, 22, 30, 31, 42]. Hyperphosphatemia has been 
found in some individuals, but serum calcium and para- 
thyroid hormone levels are reported normal [3, 21, 22, 
24, 26, 32, 34, 35, 38, 45]. An apparent inherited disorder 
of phosphate and vitamin D metabolism has also been 
described [8, 19, 28, 34, 37, 38, 48]. Trauma has been 
implicated as a cause in selected patients [5, 10, 15, 30, 
36, 39, 42, 44]. Although surgical specimens of the pa- 
tients reported here revealed findings typical of tumoral 
calcinosis, the patients' age and race are atypical, and 
the lesions were solitary, unusually small, and in an atyp- 
ical location. For this reason, we refer to this condition 
as a " tumoral  calcinosis-like lesion." 

Hydroxyapatite crystals constitute the mineral com- 
ponent of tumoral calcinosis with calcium phosphate 
and calcium carbonate in fluid suspension [1, 18, 20]. 
It is therefore not surprising that this condition is ob- 
served with greater frequency in patients with systemic 
disorders in which the "calcium-phosphate" product is 
elevated, particularly in hyperphosphatemic disorders 
such as vitamin D intoxication, chronic renal failure, 
and hyperphosphatemic tumoral calcinosis [4, 9, 14, 25]. 
The latter disorder appears to be an autosomal dominant 
disease with variable penetrance, characterized by inap- 
propriately avid renal phosphate retention, inappropria- 
tely high serum levels of the hormonal form of vitamin 
D (1,25-dihydroxyvitamin D), and a unique hypoplastic 
dental lesion [27, 46]. 

Tumoral calcinosis in the presence of a normal circu- 
lating phosphate concentration is, however, the rule 
rather than the exception [4, 6, 13, 17, 39, 43]. Hyper- 
phosphatemia is reported to occur in only one-third of 
patients, and in them tumoral calcinosis may be a dis- 
tinct clinical entity [37]. No known underlying disorder 
of mineral ion homeostasis was evident in any of our 
six patients. This finding strongly suggests that local tis- 
sue factors (i.e., pH, inflammatory cytokines, etc.) were 
responsible for initiating calcium-phosphate deposition. 
It is clear that once a nidus of hydroxyapatite is formed, 
further salt deposition is favored [33]. 

The histologic differential diagnosis for the lesions 
seen in our patients includes tumoral calcinosis, myositis 
ossificans, calcific bursitis, and calcific tendinitis. The 
lesions contained large geographic areas of granular or 
amorphous calcification, modest numbers of chronic in- 
flammatory cells surrounding the calcifications, and 
bands of fibrosis like those seen in tumoral calcinosis. 
Pathologically, they are distinct from true heterotopic 
bone formation such as that which occurs in myositis 
ossificans, because tumoral calcinosis lacks the protein 
matrix scaffolding characteristic of bone [33]. These le- 
sions can, however, contain regions of  reactive bone for- 
mation [30, 31, 40]. Myositis ossificans is characterized 
by a prominent zonal pattern of bone formation and 

maturation. Peripheral maturation of bone is present, 
whereas central portions of the mass consist of immature 
spindle cell proliferation. This feature was not present 
in our specimens. In addition, amorphous calcific debris, 
as seen in our material, is not a component of myositis 
ossificans. Although the lesions were associated with la- 
mellar and woven bone, this bone was either residual 
cortical bone or reparative bone and did not constitute 
part of the primary pathologic process. 

Calcific bursitis does contain calcified debris similar 
to that seen in our patients, but it arises within a bursa 
and is associated with synovial tissue and cystic areas, 
findings which were not present in our material. Calcifie 
tendinitis has many pathologic similarities to our lesions, 
but it usually contains areas of degenerating tendon, 
larger numbers of chronic inflammatory cells, and a 
more disorganized pattern of fibrosis. The lesions of cal- 
cific tendinitis are usually smaller and more superficial 
than those of tumoral calcinosis and do not increase 
in size. In addition, the invasion of cortical bone is un- 
usual for either tendinitis or tumoral calcinosis. 

In general, tumoral calcinosis lesions do not invade 
the cortex of the underlying normal bone [4, 6, 16, 21, 
23, 29, 36, 38]. A number of cases of underlying bone 
involvement have, however, been reported [13, 36, 44]. 
In our series of six patients, all lesions were adherent 
to the underlying bone, and CT scan revealed the pres- 
ence of superficial cortical erosion in five, a highly un- 
usual and rarely reported feature of classic tumoral cal- 
cinosis. Despite this bony involvement, we believe that 
these lesions appear very similar to tumoral calcinosis. 

In our set of patients, thin-section CT was the imag- 
ing procedure of choice for defining the lesional extent 
and evaluating the underlying cortex. The lesions were 
difficult to define on M R  images, even with a 5-mm 
slice thickness, probably because of the low sensitivity 
of MRI for small soft-tissue calcifications and subtle 
cortical erosions. Increased radionuclide uptake on the 
bone scan is a sensitive but nonspecific finding and could 
reflect either neoplasm or trauma [2, 7, 11, 12, 47]. 

The typical location of these tumoral calcinosis-like 
lesions and their characteristic appearance on plain films 
and CT scans allow this entity to be included in the 
differential diagnosis of juxtacortical mineralization in 
the appropriate clinical setting. This radiographic ap- 
pearance should, however, not delay biopsy confirma- 
tion if malignancy is suspected. 
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