
Tumoral calcinosis is a rare condition characterized
by deposits of calcium hydroxyapatite crystals in
periarticular soft tissues. Three clinical settings are
possible : complication of renal dialysis, hereditary
and sporadic. The condition more commonly affects
adults, is rare in children and extremely uncommon
in infants. A case of sporadic tumoral calcinosis of the
hip is reported in a six-year-old boy for whom the
diagnosis was challenging. Surgical treatment was
applied because of pain and major functional impair-
ment. A pharmacologic treatment was added for two
years. After three years of follow-up, the child was
completely asymptomatic and had regained full
range of motion. The diagnosis of tumoral calcinosis
in children remains challenging. 
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INTRODUCTION

Tumoral calcinosis is an uncommon condition
characterized by the deposition of amorphous calci-
um salts and calcium hydroxyapatite crystals in
periarticular soft tissues (11). Three different clinical
settings can be encountered. First, tumoral calci-
nosis can occur in adults as a complication of renal
dialysis with disordered calcium and/or phosphorus
homeostasis (16). Second, tumoral calcinosis can be
familial with autosomal recessive transmission and
is characterized by the progressive deposition of
calcified masses in cutaneous and subcutaneous tis-

sues, which results in painful ulcerative lesions and
severe skin and bone infections. Two major types of
familial tumoral calcinosis have been recognized :
hyperphosphataemic and normophosphataemic (24,

29,31). Third, tumoral calcinosis may be sporadic.
These patients generally have no known abnormal-
ity of calcium or phosphorus metabolism, or have
high serum phosphorus level (11).

Tumoral calcinosis occurs almost exclusively in
adults, is rare in children and extremely uncommon
in infants (only 16 cases reported) (1,2,4,6,9-11,15,19,

21,25,27,30). 

CASE REPORT

A six year-old boy presented with right hip pain.
He had been limping and complaining of knee pain
for five weeks, with progressive worsening, and he
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had eventually been unable to walk and bear weight
for several days. He was a third child, born at full
term, in cephalic presentation with a weight of
3.740 kg. His family originated from Sicily. He had
presented normal neuropsychomotor development.
The child’s past history and family history were
non-contributory. The mother denied any history of
trauma. On physical examination, he was unable to
walk and had a flexion contracture of the right hip.
Any hip movement was very painful.

The radiograph of the pelvis showed an enlarged
right femoral head with loss of sphericity (fig 1).
This macrocephaly reflected the chronic character
of the affection. The density of the femoral head
was increased, suggesting osteochondritis ; the
head was correctly centered. A large intraarticular

calcified mass was present under the lower part of
the femoral neck. There was no interposition of cal-
cified masses between the femoral head and the
acetabulum. Computed tomography produced no
additional findings. Hip ultrasonography showed
synovial effusion with synovial hypertrophy and the
presence of a calcified mass. A technetium Tc99m

diphosphonate bone scan showed increased uptake
over the lower part of the right femoral neck.
Magnetic resonance imaging showed synovial effu-
sion and a calcified mass located at the lower part of
the femoral neck. Leukocyte count and sedimenta-
tion rate were within normal limits. Serum calcium
level was normal but phosphorus serum level was
mildly elevated (6.1 mg/dl ; normal range : 2.4-
4.7 mg/dl). There were low levels of 25-(OH)-vita-
min D (9 ng/ml, normal range : 20-50 ng/ml) and 1-
25-(OH)2-vitamin D (5.7 pg/ml, normal range : 18-
45 pg/ml). The parathyroid hormone level was
found to be normal.

Surgical treatment was proposed in order to
remove the calcified mass and to confirm the diag-
nosis. First, hip arthroscopy was performed, which
permitted synovectomy but not removal of the cal-
cified mass, as the inferior part of the femoral neck
was not accessible by arthroscopy (fig 2). The
 procedure was converted to arthrotomy, which
 permitted complete excision of the synovial tissue
containing the calcified mass. This mass had the
consistence of soft white cheese. 

The definitive diagnosis of tumoral calcinosis
was given by the pathology analysis. Microscopic
study revealed synovial fibrosis with areas contain-
ing amorphous calcium deposits and calcium crys-
tals. This was surrounded by many mononuclear
macrophagic cells and giant cells (fig 3). 

A pharmacologic treatment was administered
during the two postoperative years to reduce hyper-
phosphoraemia, consisting of calcium carbonate
(500 mg twice a day, acting as a phosphate binder)
and vitamin D supplements. A low-phosphorus diet
was also recommended. 

Full weight bearing was allowed six weeks after
surgery. Three months postoperatively, the child
was asymptomatic and had regained full hip range
of motion. The radiographic follow-up revealed the
presence of a small calcification in the area of the

Fig. 1. — A. Radiograph of the pelvis showing the enlarged
right femoral head with loss of sphericity. Head density is
increased. A large intraarticular calcified mass is lying at the
lower part of the femoral neck (white arrow). B. Hip ultra-
sonography showed synovial effusion and a calcified mass
(white arrow). C. T1-weighted magnetic resonance imaging
showed synovial effusion and the calcified mass (white arrow).
D. The technetium Tc99m diphosphonate bone scan showed
increased isotope uptake over the lower part of the right
femoral neck.
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surgical approach, which subsequently disappeared.
The femoral macrocephaly persisted ; nevertheless,
the acetabular coverage was satisfactory. 

In the post-operative course, the boy presented
two episodes of pain associated with limping. The
first was attributed to an ipsilateral transient synovi-
tis. The second was on the contralateral side and
was related with adductor tendinitis. Magnetic res-
onance imaging was performed 18 months after
surgery and showed complete vascular integrity of
the proximal femoral epiphysis (no signs of
ischaemia). The radiograph after 3 years of follow-
up (fig 4) showed no recurrence of hydroxyapatite
deposits.

DISCUSSION

Tumoral calcinosis is a rare condition character-
ized by presence of a progressively growing mass
of calcified deposit in a periarticular area. The name
“tumoral calcinosis” was coined in 1943 by
Inclan (13) who reported three children with large
calcified masses in the region of large joints. 

This condition presents a diagnostic challenge
for the clinician, radiologist and pathologist. It has
been reported in patients of all ages but is more
commonly observed in the second decade of life (1).
Patients with sporadic presentation lack a history of
renal dialysis or a family history of tumoral calci-
nosis, making the diagnosis more difficult. In these
cases, presence of amorphous calcification noted on

radiographs should alert the clinician to the possi-
bility of this diagnosis. 

The most common sites of occurrence are con-
troversial : knees, ankles and wrists in some
reports (11) versus hips, elbows and shoulders in
others (3,8). Other sites have included the cervical
spine, the supraclavicular area and the toes (11).
Some patients have more than one site of involve-
ment (6,27,30). Another controversy exists concern-
ing the sex ratio. Mc Kee et al reported a female
/male ratio of 2:1 (17) while for Palmer, the lesions
occur with a male predominance (22). There is a
need for more reported cases before making further
epidemiological conclusions. 

In the sporadic form, there is typically no
increase in serum calcium or phosphorus levels,
but, in some cases, the serum phosphate level may
be high (7,11,12,32,33). Elevated plasma 1,25-dihy-
droxycholecalciferol (1,25 D3) levels have also been
noted in some patients (34). The exact aetiology of

Fig. 2. — A. Arthroscopic view of the hip joint showing
 synovial hypertrophy and inflammation (white arrow).
B. Intraoperative view after hip capsulotomy. The calcified
mass (black arrow) is lying under the femoral neck. (white
arrow  : femoral head).

Fig. 3. — A. Photomicrograph of the pathologic tissue showing
large deposits of amorphous calcium salts surrounded by fibro-
sis and an adjacent macrophagic reaction (haematoxylin and
eosin staining ; magnification, �40). B. Zoom of the box from
3A. C. Immunostaining with CD-68 confirming the histiocytic
nature of these cells : mononuclear and giant cells.
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the sporadic form remains a mystery as well as the
pathophysiologic role of hyperphosphatemia in pro-
ducing calcified deposits in soft tissue. Increased
reabsorption in the proximal tubules of the kidney,
independent of the action of parathyroid hormone
(PTH) has been proposed by Mitnick et al as an
aetiologic factor (18). 

A chemical, microscopic and ultrastructural
study of the mineral deposits in tumoral calcinosis
has shown that the disease is a “hydroxyapatite dep-
osition disease” (5). It should be distinguished from
other conditions in which hydroxyapatite crystals
may be present, e.g., hypervitaminosis D and the
milk alkali syndrome, severe renal disease, primary
hyperparathyroidism, and sarcoidosis (5).

The clinical course of the disease involves pro-
gressive growth and enlargement of the calcified
mass, resulting in pain, a palpable mass, functional
impairment, and in some instances, compression of
peripheral nerves (26). A long-standing lesion may
undergo ulceration and chronic infection, with
 secondary amyloidosis. The clinical aspects depend
on the location and size of the calcifications. 

The recommended treatment remains controver-
sial. Some authors have reported successful medical
management (14,18,20) and recommend to avoid sur-
gical excision unless absolutely necessary. They
recommend trying a low-phosphorus diet with alu-
minium hydroxide antacids to act as phosphate
binders. They consider that surgical excision does
not preclude recurrence of the lesion. The possibil-
ity of adverse effects of this medical treatment in a

growing child should be borne in mind. Restriction
of calcium and phosphorus intake will cause a neg-
ative balance, with the deficiency of calcium and
phosphate in the skeleton resulting in osteomala-
cia (23). Aluminium toxicity has also been reported
in children (28). Aprin and Sinha conclude that
meticulous, complete excision of the lesion should
be performed, and calcium and phosphate depriva-
tion should be reserved for recurrence of the
lesion (1).

In the present case, the surgical option was
 chosen considering the major functional impair-
ment and persisting pain. The medical treatment
was added during two years to regulate hyperphos-
phoraemia. 

There is no well established treatment for
tumoral calcinosis. The treatment should be tailored
to the clinical setting. For patients requiring renal
dialysis or who have a predisposing genetic abnor-
mality, the stimulus to calcium precipitation cannot
be removed, and recurrence is therefore common.
In patients in these settings, medical treatment is
preferable and surgical removal is only appropriate
when there is significant interference with joint
function or breakdown of the overlying skin. In
 sporadic cases, by contrast, surgical treatment can
be efficient. In case of important functional impair-
ment, surgery may be performed with definitive
excision. The risk of local recurrence after surgical
removal seems to be very low in children (11). For
the six-year-old boy reported in this case, surgery
was successful without any local recurrence but
medical treatment was associated. 

REFERENCES

1. Aprin H, Sinha A. Tumoral calcinosis. report of a case in
a one-year-old child. Clin Orthop Relat Res 1984 ; 185 :
83-86.

2. Balogh K, Ferencz T, Csikos A,Timar J. Tumoral calci-
nosis in infancy. A light and electron microscopic study
with x-ray microanalysis. Pathol Oncol Res 1995 ; 1 : 80-
84.

3. Berkowitz ST, Green OC, Young LW. Tumoral calcinosis.
Am J Dis Child 1986 ; 140 : 1273-1275.

4. Bhagia UT, Bertrand SL, Iwinski HJ. Tumoral calcinosis
in an infant. J South Orthop Assoc 1997 ; 6 : 101-105.

5. Boskey AL, Vigorita VJ, Sencer O, Stuchin SA,
Lane JM. Chemical, microscopic, and ultrastructural

Fig. 4. — Radiographic follow-up. A. Radiograph 5 months
after surgery showing a small calcification probably in the
sutured capsule. B. Radiograph 3 years after surgery. No calci-
fied mass has recurred. The macrocephaly remains but with
excellent head coverage. The patient at this stage is asympto-
matic and has regained a full range of hip motion.



 characterization of the mineral deposits in tumoral calci-
nosis. Clin Orthop Relat Res 1983 ; 178 : 258-269.

6. Bostrom B. Tumoral calcinosis in an infant. Am J Dis
Child 1981 ; 135 : 246-247.

7. Clarke E, Swischuk LE, Hayden CK. Tumoral calci-
nosis, diaphysitis, and hyperphosphatemia. Radiology
1984 ; 151 : 643-646.

8. Croock AD, Silver RM. Tumoral calcinosis presenting as
adhesive capsulitis : case report and literature review.
Arthritis Rheum 1987 ; 30 : 455-459.

9. Feldman RH, Lewis MM, Greenspan A, Steiner GC.
Tumoral calcinosis in an infant. A case report. Bull Hosp Jt
Dis Orthop Inst 1983 ; 43 : 78-83.

10. Greenberg SB. Tumoral calcinosis in an infant. Pediatr
Radiol 1990 ; 20 : 206-207.

11. Hammoud S, McCarthy EF, Weber K. Tumoral calci-
nosis in infants : a report of three cases and review of the
literature. Clin Orthop Relat Res 2005 ; 436 : 261-264.

12. Harkess JW, Peters HJ. Tumoral calcinosis. A report of
six cases. J Bone Joint Surg 1967 ; 49-A : 721-731.

13. Inclan A. Tumoral calcinosis. JAMA 1943 ; 121 : 490.
14. Kirk TS, Simon MA. Tumoral calcinosis. report of a case

with successful medical management. J Bone Joint Surg
1981 ; 63-A : 1167-1169.

15. Kozlowski K, Barylak A, Campbell J et al. Tumoral
 calcinosis in children (report of 13 cases). Australas Radiol
1988 ; 32 : 448-457.

16. McGregor DH, Mowry M, Cherian R Mc, Anaw M,
Poole E. Nonfamilial tumoral calcinosis associated with
chronic renal failure and secondary hyperparathyroidism :
report of two cases with clinicopathological, immuno -
histochemical, and electron microscopic findings. Hum
Pathol 1995 ; 26 : 607-613.

17. McKee PH, Liomba NG, Hutt MS. Tumoral calcinosis : a
pathological study of fifty-six cases. Br J Dermatol 1982 ;
107 : 669-674.

18. Mitnick PD, Goldfarb S, Slatopolsky E et al. Calcium
and phosphate metabolism in tumoral calcinosis. Ann
Intern Med 1980 ; 92 : 482-487.

19. Mooney JF, Glazier SS. Tumoral calcinosis of the cervical
spine in an infant. Case illustration. J Neurosurg 1997 ; 86 :
162-162.

20. Mozaffarian G, Nakhjavani MK, Hedayati MH,
Shamekh S. Phosphorus deprivation treatment of tumoral
calcinosis. Ann Intern Med 1977 ; 86 : 120.

21. Niall DM, Fogarty EE, Dowling FE, Moore DP.
Spontaneous regression of tumoral calcinosis in an infant :
a case report. J Pediatr Surg 1998 ; 33 : 1429-1431.

22. Palmer PE. Tumoral calcinosis. Br J Radiol 1966 ; 39 :
518-525.

23. Pivnick EK, Kerr NC, Kaufman RA, Jones DP,
Chesney RW. Rickets secondary to phosphate depletion. A
sequela of antacid use in infancy. Clin Pediatr (Phila)
1995 ; 34 : 73-78.

24. Polykandriotis EP, Beutel FK, Horch RE, Grunert J. A
case of familial tumoral calcinosis in a neonate and review
of the literature. Arch Orthop Trauma Surg 2004 ; 124 :
563-567.

25. Richardson PH, Yang YM, Nimityongskul P,
Brogdon BG. Tumoral calcinosis in an infant. Skeletal
Radiol 1996 ; 25 : 481-484.

26. Riemenschneider PA, Ecker A. Sciatica caused by
tumoral calcinosis ; a case report. J Neurosurg 1952 ; 9 :
304.

27. Rodriguez-Peralto JL, Lopez-Barea F, Torres A,
Rodriguez-Gonzalez JI, Diaz-Faes J. Tumoral calcinosis
in two infants. Clin Orthop Relat Res 1989 ; 242 : 272-276.

28. Sherrard DJ. Aluminum toxicity. Pediatrics 1983 ; 72 :
433-434.

29. Slavin RE, Wen J, Kumar D, Evans EB. Familial tumoral
calcinosis. A clinical, histopathologic, and ultrastructural
study with an analysis of its calcifying process and patho-
genesis. Am J Surg Pathol 1993 ; 17 : 788-802.

30. Steinbach LS, Johnston JO, Tepper EF, Honda GD,
Martel W. Tumoral calcinosis : radiologic-pathologic
 correlation. Skeletal Radiol 1995 ; 24 : 573-578.

31. Topaz O, Indelman M, Chefetz I et al. A deleterious
mutation in samd9 causes normophosphatemic familial
tumoral calcinosis. Am J Hum Genet 2006 ; 79 : 759-764.

32. Wilber JF, Slatopolsky E. Hyperphosphatemia and
tumoral calcinosis. Ann Intern Med 1968 ; 68 : 1043-1049.

33. Yaghmai I, Mirbod P. Tumoral calcinosis. Am J
Roentgenol Radium Ther Nucl Med 1971 ; 111 : 573-578.

34. Zerwekh JE, Sanders LA, Townsend J, Pak CY.
Tumoral calcinosis : evidence for concurrent defects in
renal tubular phosphorus transport and in 1 alpha,25-
dihydroxycholecalciferol synthesis. Calcif Tissue Int 1980 ;
32 : 1-6.

Acta Orthopædica Belgica, Vol. 75 - 5 - 2009

694 S. CASTELEIN, P.-L. DOCQUIER, J.-E. DUBUC, C. GALANT


