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Abstract

In this article, we describe the presenting features, 
radiographic appearance, and proposed pathogenesis 
of tumoral calcinosis; highlight the surgical complica-
tions we have encountered with the syndrome; and 
review the complications reported in the literature.

Tumoral calcinosis is an uncommon syndrome 
characterized by deposition of amorphous cal-
cium salts and calcium hydroxyapatite crystals 
in soft tissues, typically around large joints. 

These calcium substances accumulate in the soft tissues 
and form masses that grow, sometimes to very large 
size. Surgery, at times coupled with medical manage-
ment, is the principal treatment for tumoral calcinosis,1,2 
but it comes not without difficulty and complications. 
Although removal of the calcified mass can relieve dis-
comfort and mechanically improve joint function, recur-
rent lesions are a frequent complication of incomplete 
excision and usually grow more rapidly than the initial 
lesion.3,4 Specific surgical complications are only briefly 
mentioned in the literature.

In this article, we describe the presenting features, 
radiographic appearance, and proposed pathogenesis 
of tumoral calcinosis; highlight the surgical compli-
cations we have encountered with the syndrome; and 
review the complications reported in the literature.

Patients presenting with tumoral calcinosis most 
commonly report swelling of the affected areas with 

or without associated pain.4-8 Results of a large study 
showed a slight female predominance.5 The syndrome 
more commonly presents in the first 2 decades of life 
but can occur at any age.7,9 Involvement is typically 
around the hip, elbow, and shoulder.2,4,7,10,11 Soft tissues 
around other joints, such as the knees, wrists, joints in 
hands and feet, and spine, also may be involved.4,7,10,12,13 
These lesions can occur in the absence of vascular or 
visceral calcification and may infiltrate muscle and ten-
don,14 though the bones and joints near these lesions 
usually appear normal. Function is often limited in 
large lesions, however, which cause mechanical restric-
tion, muscle dysfunction, and localized pain. Bony 
erosions have been reported but are rare.15-19 Unifocal 
lesions are more common than multifocal lesions.4,11

The appearance of tumoral calcinosis on all imag-
ing techniques is dominated by irregular, multinodular, 
densely calcified masses separated by fibrous septae, 
usually around large joints without skeletal chang-
es.12,15,20 Although the calcified material is seen eas-
ily on plain radiography and computed tomography 
(CT), magnetic resonance imaging (MRI) is a common 
modality of assessment, as the masses are within the 
soft tissues. T1-weighted sequences show a low signal 
intensity caused by the calcium deposition, fluid accu-
mulation, and fibrosis.21 T2-weighted sequences often 
show a heterogeneous high signal of the lesion despite 
the large amount of calcification.14,21-23 Fluid-calcium 
levels within the lesion may be detected on CT or MRI 
and are attributed to intralesional calcium sedimenta-
tion.15,22,24 Grossly, the masses are multilocular with 
prominent, traversing fibrous bands, and pockets of 
granular, white, paste-like fluid that are usually intra-
muscular or subcutaneous and may have infiltrative 
margins. The fibrous septae give rise to the nodular 
appearance on radiography.20 Histologically, the lesions 
are composed of dense, fibrous tissue with cisterns of 
granular calcified material occasionally surrounded 
by foreign-body giant cells and a histiocytic reac-
tion.7,8,10,14,25,26

Although in most cases the exact pathogenesis of 
tumoral calcinosis is unknown, several disorders and 
genetic defects may share the common clinical feature 
of this syndrome.14 Smack and colleagues2 described 
3 disorder classifications based on serum levels of 
calcium and phosphorus as well as associated medical 
disorders.
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The first classification, primary normophosphatemic 
tumoral calcinosis, includes patients with normal serum 
calcium and phosphate levels and tumoral calcinosis 
with no apparent metabolic abnormality. This classifica-
tion can be supported by 3 facts: More cases have been 
reported in tropical locations,5,7,27-29 a genetic predispo-
sition has not been found,7,29 and these cases are more 
often associated with trauma.2,12,30

The second classification, primary hyperphospha-
temic tumoral calcinosis, includes patients with a 
normal serum calcium level and hyperphosphatemia. 
Other authors also have suggested that these patients 
should be classified separately, given the common 
clinical features,14,31 an apparent genetic predispo-
sition,22,31 the predominance in people of  African 
descent,14 and presence during the first and second 
decades of  life.14,31 Some consider this classification of 
the disorder to be true tumoral calcinosis.14 Recently, 2 
separate genetic defects in families with hyperphospha-
temic tumoral calcinosis were described. Mutations 
in the GalNAc transferase 3 gene, GALNT3, encod-
ing a glycosyltransferase were initially demonstrated 
in some patients in 2004,32 with other mutations of 
GALNT3 identified later.33-35 In addition, defects in 
the fibroblast growth factor 23 gene, FGF23, resulting 
in decreased excretion of  phosphorus in the proximal 
renal tubule, have been found in patients with tumoral 
calcinosis.36-39

The third classification, secondary tumoral calcinosis, 
includes patients with associated medical or metabolic 
disorders, such as chronic renal failure, hyperparathy-
roidism, milk-alkali syndrome, hypervitaminosis D, 
sarcoidosis, scleroderma, and other systemic disorders 
that lead to metabolic abnormalities.4,8,20,30

Here we describe our experience with 2 tumoral cal-
cinosis cases. We emphasize the surgical complications 
we encountered and highlight the many features that are 
common to the syndrome.

Case RepoRts

Case 1
A 27-year-old African American woman with a 9-year 
history of bilateral hip pain and swelling presented with 
firm, bilateral, symmetrical, anterolateral masses. Past 
medical history was significant for iron-deficiency anemia, 
asthma, and chronic pain requiring narcotics. The patient 
demonstrated a Trendelenburg gait, full range of motion 
of the knees, and full flexion and extension of the hips 
bilaterally without edema, erythema, or adenopathy. Plain 
radiographs showed extensive soft-tissue calcifications in 
the thighs bilaterally (Figure 1). MRI without contrast 
showed multiple, rounded cystic structures in the soft 
tissues of the hip region, extending through the anterior, 
medial, lateral, and superior soft tissues surrounding the 
hips but not involving the hip joints (Figure 2). Results of 
a 3-phase bone scan produced a large area of abnormally 
increased activity around each proximal thigh extending 
toward the buttocks. Results of serum laboratory testing 
revealed a creatinine level of 0.4 mg/dL, blood urea nitro-
gen level of 5 mg/dL, calcium level of 8.0 mg/dL, alkaline 
phosphatase level of 81 U/L, and phosphorus level of 5.1 
mg/dL. Overall findings were consistent with hyperphos-
phatemic tumoral calcinosis.

Palliative surgical decompression of the right thigh 
was attempted with the knowledge that incomplete 
excision would not be curative but might reduce the 
patient’s pain. The pain was such that the patient waived 
a preoperative trial of phosphate-wasting medication. 
Phosphate-wasting medication and a low-phosphate 
diet were started immediately after surgery. Surgery 
revealed multiple pockets of the white, chalky fluid, 
plus calcified, necrotic muscle with very little normal 
muscle in the quadriceps, abductors, and hamstrings. 
As the tumoral calcinosis extended into nearly all the 
muscles surrounding the hip, complete removal of the 
masses was not attempted. Several areas of ossified 

Figure 1. Plain anteroposterior radiograph of pelvis shows dif-
fuse soft-tissue calcification in thighs bilaterally without involve-
ment of hip joints.

Figure 2. T2-weighted magnetic resonance image shows diffuse 
calcium deposits around proximal femurs.
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subcutaneous fat were excised. After all reachable fluid 
collections were evacuated, the field was irrigated, and 2 
Hemovac drains were placed, anteriorly and posteriorly. 
Estimated blood loss (EBL) for the procedure was 1300 
mL. Two units of packed red blood cells were transfused 
during surgery, and 2 more units were given on postop-
erative day 1.

On postoperative day 11, the patient was discharged 
with 1 drain in place and she continued to take oral 
cefazolin. She remained on a low-phosphate diet, was 
followed by a nutritionist, and was prescribed sevelamer 
1600 mg 3 times daily. Two and a half  weeks after sur-
gery, the drain and skin staples were removed; there was 
no evidence of drainage or wound dehiscence. Seven 
weeks after surgery, part of the incision site was found 
opened, draining milky fluid similar to that encountered 
during the operation. Three months later, a copious 
amount of cloudy, serous fluid was expressed from the 
incision site. The patient underwent elective irrigation 
and drainage of the right hip and replacement of a 
drain. EBL for this procedure was 150 mL; no blood 
was given to the patient.

The wound continued to drain intermittently and 
was draining at last follow-up, 17 months after initial 
surgery. The patient was placed on antibiotics during 
wound draining. She had discontinued her modified diet 
3 months after surgery and was taking the phosphate-
sequestering medication sevelamer but not consistently. 
Pain relief  was significant after the initial decompres-
sion operation and continued throughout the postop-
erative course. The patient asked if  her other leg could 

be treated in the same fashion, but decompression was 
not performed because of concern about her persistent 
wound problems and chronic anemia.

Case 2
A 51-year-old morbidly obese woman in her early 50s 
was transferred from an outside hospital to our intensive 
care unit 1 week after sustaining a right subtrochanteric 
fracture in a fall. Past medical history included end-stage 
renal disease, vascular disease, insulin-dependent diabe-
tes mellitus, hyperparathyroidism, hypothyroidism, and 
septicemia. The patient was septic on admission, with 
Gram-positive cocci found at the outside hospital. She 
was started on vancomycin, with blood cultures later 
confirming Staphylococcus epidermidis. The source of 
bacteremia was thought to be the Port-a-Cath or her 
forearm loop graft, both of which were removed over the 
next 4 days. Results of Port-a-Cath cultures were posi-
tive for coagulase-negative Staphylococcus. Initial serum 
laboratory tests revealed a creatinine level of 8.0 mg/dL, 
blood urea nitrogen level of 67 mg/dL, calcium level of 
7.4 mg/dL, phosphorus level of 7.0 mg/dL, and alkaline 
phosphatase level of 104 U/L. Plain radiographs showed 
exuberant calcification of soft tissue adjacent to the right 
hip and proximal femur without adequate visualization 
of the proximal femur (Figure 3). CT identified the right 
subtrochanteric fracture and demonstrated the nodular 
areas in the posteromedial thigh containing calcific fluid, 

Figure 3. Plain radiograph of right hip shows soft-tissue calci-
fications preventing optimal visualization of cortical borders of 
proximal femur.

Figure 4. (A) Bone-window computed tomographic image 
shows fracture of proximal femur with surrounding calcified 
lesions within soft tissues. (B) Similar computed tomographic 
image shows fluid-calcium level within one of these lesions.

A

B
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consistent with tumoral calcinosis (Figures 4A, 4B). Two 
weeks later, after the sepsis had resolved, open reduction 
and internal fixation of the right subtrochanteric femur 
fracture were performed.

Given the extent of the tumoral calcinosis, only the 
femoral head could be adequately visualized with plain 
radiography before surgery. Therefore, the right proximal 
femur was directly exposed to facilitate placement of a 
femoral reconstruction nail. Extensive tumoral calci-
nosis involving the soft tissues was excised with diffi-
culty to expose the proximal femur, revealing an oblique 
fracture with evidence of partial healing. An effort was 
made to remove as much of the tumoral calcinosis as 
possible, but excision of all involved areas was not pos-
sible because of the massive extent of disease through-
out all muscle compartments. During placement of the 
femoral reconstruction nail, the proximal lateral femoral 
cortex fractured, but it did not require additional treat-
ment. EBL for the procedure was 1500 mL, and 4 units 
of packed red blood cells were given during surgery. 
Gram stains of the tumoral calcinosis lesions were nega-
tive, but tissue cultures of the lesions were positive for S 
epidermidis. Antibiotic treatment was continued.

After surgery, the wound continued to drain serosan-
guinous fluid. On postoperative day 8, a small dehis-
cence occurred, eliciting a cloudy, granular discharge. 
Wound cultures on postoperative day 10 were positive 
for Klebsiella, and the patient was given cefepime and 
levofloxacin. Over the next several weeks, the wound 
was treated with packing. Three and a half  weeks after 
surgery, with the drainage failing to resolve, the wound 
was irrigated and débrided, revealing healthy granula-
tion tissue. However, serosanguinous wound drainage 
persisted, prompting treatment with vacuum-assisted 
dressings. CT showed good fixation of the femoral nail, 
which was difficult to see on plain radiography. The 
patient’s course was complicated by poorly controlled 
blood glucose levels and ileus. Six weeks after débride-
ment, blood cultures were positive for Candida, and 
caspofungin was started. Two days later, the patient, 
now with hypotension and lower gastrointestinal bleed-
ing, was transferred to the intensive care unit. She died 4 
days later, 3 months after hospital admission.

DisCussion
Surgical excision of tumoral calcinosis is the primary treat-
ment described in the literature for masses that cause dis-
comfort, limit function, or affect cosmesis.1,4,20,40 However, 
the frequency of complications and recurrence2,15,40,41 
implies that surgical indications should be limited to 
patients with significant disability or deformity. In patients 
without metabolic abnormalities, reported recurrence rates 
range from 0% to 33%.4,7,10,12,25,28,29,40 Some authors have 
reported that the recurrence rate is lower after complete 
excision than after incomplete excision.4,10,28 In cases with 
metabolic abnormalities, the lesions tend to recur, espe-
cially after incomplete excision.2,4

Treatment of patients with metabolic abnormalities 
can be more challenging and often requires medical man-
agement along with surgery.2 Occasionally, correction 
of metabolic abnormalities can stop the growth of these 
lesions and lead to regression, particularly for lesions 
associated with hyperparathyroidism.4,42-44 In cases of 
primary tumoral calcinosis, significant regression or 
complete resolution has been reported with medical man-
agement alone, usually with a restriction of phosphorus 
intake, absorption, or both.27,45-48 There also have been 
reports of sustained regression of tumoral calcinosis using 
bisphosphonate therapy.49,50 The mechanism behind this 
phenomenon is not entirely clear. Ultrastructural evalua-
tion of tumoral calcinosis lesions has shown the presence 
of osteoclast-like giant cells lining intralesional cystic 
cavities, containing intracytoplasmic membrane-bound 
vesicles filled with hydroxyapatite crystals and noncrys-
talline calcific deposits. As these features are comparable 
to the cell types and intracellular morphology found in 
bone formation, it has been surmised that bisphospho-
nates, with their primary effect of osteoclast suppression, 
inhibit these osteoclast-like cells and prevent calcification 
of soft tissue.51 Given this evidence, some experts advo-
cate a combination of surgical excision, medical manage-
ment, and strict dietary control.8,52,53 Radiation therapy 
and cortisone have not been shown to be effective against 
tumoral calcinosis.20,54

The local extent of tumoral calcinosis determines the 
feasibility of complete surgical removal, as was the case 
with both patients described in this report. A lesion 
that is large4,55,56 or infiltrates tissue25,55-62 is difficult to 
completely excise without causing significant morbidity. In 
addition, even after a lesion is adequately treated, lesions 
can form in other locations.12,30,63 However, partial 
resection of a large, infiltrating lesion can provide signifi-
cant pain relief,64 as in case 1. Another case report in the 
literature described significant pain relief with aspiration 
of a lesion in the hand.62

Tumoral calcinosis can also lead to postoperative 
complications, such as prolonged drainage. Prolonged 
drainage can cause delayed wound healing and even 
sinus tract formation,12,27,56,63,65,66 as evidenced in the 
2 cases we have described. Other authors have reported 
secondary infections caused by chronic wound problems 
in patients with extensive disease or incomplete resec-
tion.28,55,63,65,67-69 To our knowledge, wound problems 
have not been reported in patients with small, isolated 
disease that was completely resected. Although sinus 
formation or ulceration before surgical intervention is 
uncommon, when it occurs it is associated with white, 
granular discharge.7,8,10,12,30,68-72 Spontaneous ulceration 
or sinus tract formation led to infection in 3 of 8 hemo-
dialysis patients with tumoral calcinosis in one series.8 
Case 2 in the present report also demonstrates that the 
comorbidities of patients with secondary tumoral cal-
cinosis may contribute to the severity and duration of  
complications during the postoperative course. 
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Infection may even be an outcome because of the 
nature of the lesion. This lesion can cause problems in 
its promotion of bacterial growth and bacterial seeding. 
Tumoral calcinosis deposits act like foreign bodies with-
in the tissues, and this may permit bacterial seeding, as 
in case 2. One author reported superinfection of a lesion 
that recurred 7 years after excision; the infection led to 
extensive abscess formation and subsequent sepsis.73

Radiopaque soft-tissue calcification can pose prob-
lems in diagnostic imaging for tumoral calcinosis lesions 
and associated conditions. Boskey and colleagues74 found 
larger mineral density per unit volume in tumoral calci-
nosis deposits removed from soft tissue than in normal 
cortical bone. In case 2, the inability of fluoroscopy 
to penetrate calcific deposits during fracture fixation 
necessitated use of a larger incision for direct visualiza-
tion. The result was more disruption of soft tissues and 
then, despite appropriate precautions, development of 
discharge and wound problems. Extensive involvement 
of radiopaque, periarticular soft-tissue calcifications may 
render plain radiography useless for diagnosing other con-
ditions, such as fracture or bone involvement. Up until 
now, the difficulty of fluoroscopic visualization during 
fracture reduction and fixation in such a case had not 
been described.

Surgical treatment of patients with extensive tumor-
al calcinosis may have significant complications. 
Complications are not well described in the literature, 
and our 2 cases highlight the challenges that can be 
encountered in treating patients with this syndrome. 
Fluoroscopic imaging problems, prolonged drainage, 
and infection are important complications of surgi-
cal intervention in these patients. Historically, chronic 
wound problems have not been reported in cases of 
complete excision. For extensive disease that cannot 
be completely resected, however, surgical intervention 
should be undertaken only when the benefits of the 
operation outweigh the risk for complications.
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