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□ CASE REPORT □

Severe Hypocalcemia in a Patient
with Recurrent Chondrosarcoma

Jung Nam Eun 1, Yoo Duk Choi 2, Jeong Ho Lee 1, Yun Ah Jeong 1,

Jee Hee Yoon 1, Hee Kyung Kim 1 and Ho-Cheol Kang 1

Abstract

Hypocalcemia is relatively uncommon paraneoplastic syndrome. Only one case of hypocalcemia has been

reported in a patient with chondrosarcoma. We herein report a case of a 32-year-old woman with metastatic

chondrosarcoma with tetany. Her imaging findings revealed multiple calcific metastatic lesions in the lungs,

pancreas, left atrium, and pulmonary vein. A laboratory examination showed hypocalcemia with no evidence

of any other disease that could induce hypocalcemia. On the basis of the laboratory and clinical findings, we

concluded the etiology of her severe hypocalcemia to be excessive calcium consumption by the tumor itself.
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Introduction

Hypercalcemia is a well-known paraneoplastic syndrome

relating to both solid tumors and hematologic malignancies

and is considered a poor prognostic factor (1). Clinically, se-

vere hypocalcemia and hyperphosphatemia are relatively un-

common paraneoplastic syndromes. Prostate or breast cancer

may lead to hypocalcemia via osteoblastic metastasis,

whereby calcium deposits occur in newly formed bone

around the tumor (2). Patients with medullary thyroid carci-

noma may present with hypocalcemia due to tumoral secre-

tion of calcitonin (3); however, chondrosarcoma rarely mani-

fests with hypocalcemia, and, to our knowledge, only one

case of hypocalcemia has been reported in a patient with

chondrosarcoma (4). We herein report a case of a multiple

calcific metastatic chondrosarcoma with hypocalcemia,

whereby the mechanism of hypocalcemia was excessive

consumption of calcium by the tumor.

Case Report

A 32-year-old woman presented with tetany. She had un-

dergone surgery for mesenchymal chondrosarcoma of the

left femur five years earlier, with a recurred lesion three

years thereafter (Fig. 1). However, multiple calcific metasta-

ses were detected in the lungs and pancreas during a routine

follow-up examination, and systemic chemotherapy was

planned. She had no history of malnutrition or of gastroin-

testinal or renal disease. Her vital signs were as follows:

blood pressure, 100/70 mmHg; pulse rate, 76 beats/min; res-

piratory rate, 20 breaths/min; and body temperature, 36.2°C.

A physical examination revealed positive results for Trous-

seau’s and Chvostek’s signs. A laboratory examination re-

vealed hypocalcemia; her albumin-modified serum total cal-

cium level was 5.2 mg/dL (normal range: 8.4-10.2 mg/dL),

her ionized calcium level was 1.34 mEq/L (normal range:

2.2-2.6 mEq/L), and her serum phosphate level was 7.3 mg/

dL (normal range: 2.5-5.5 3 mg/dL). There was no evidence

of hypoalbuminemia (4.0 g/dL), hypomagnesemia (2.3 mg/

dL), renal failure [blood urea nitrogen (BUN)/Cr 9.0/0.7 mg/

dL, estimated glomerular filtration rate (eGFR) 96.97 mL/

min/1.73 m2], or malabsorption. Additional laboratory evalu-

ations for hypocalcemia revealed hypocalciuria (24-h urine

calcium level: 8 mg/day) and hypophosphaturia (24-h urine

inorganic phosphorus level: 0.25 g/day) following calcium

infusion, as well as a low serum level of 25-hydroxyvitamin

D (14.5 ng/mL) and a high level of parathyroid hormone
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Table.　General Laboratory Data at the Time of Diagnosis.

Title Reference range
Patient’s 

value

WBC (/mm3) 4,000-10,800 5,700

Absolute neutrophil count (/mm3) 3,800-7,500 3,070

Hemoglobin (g/dL) 12-18 13.5

Platelet (103/mm3) 130-450 307

Total protein (g/dL) 5.8-8.1 6.7

Albumin (g/dL) 3.1-5.2 4.0

AST (U/L) 7-38 36

ALT (U/L) 6-42 13

Total bilirubin (mg/dL) 0.35-1.3 0.5

BUN (mg/dL) 8-23 9.0

Creatinine (mg/dL) 0.5-1.3 0.66

CRP (mg/dL) 0-0.3 2.78

Figure　1.　A biopsy of the recurred lesion showed features of mesenchymal chondrosarcoma. (A) 
Mesenchymal chondrosarcoma with chondroid areas (right), Hematoxylin and Eosin (H&E) staining, 
original magnification 100×. (B) Mesenchymal chondrosarcoma with undifferentiated small round 
cells, H&E staining, original magnification 200×. (C) Undifferentiated small round cells and cartilage 
differentiation, H&E staining, original magnification 1,000×.

Figure　2.　Chest X-ray image showing multiple spherical le-
sions in both lungs.

(PTH; 147.50 pg/mL; normal range: 15-68.3 pg/mL). Bone

turnover markers were within normal limits; the level of os-

teocalcin was 15.63 ng/mL (normal range: 11-48 ng/mL),

and serum C-terminal telopeptide (CTX) was 0.338 ng/mL

(normal range: 0.01-1 ng/mL), both of which were measured

using an electrochemiluminescence immunoassay (Cobas

e601, Roche Diagnostics GmbH, Mannheim, Germany). The

levels of serum fibroblast growth factor 23 (FGF-23) and

1,25-dihydroxyvitamin D were not checked. Other labora-

tory data, such as a complete blood count and the liver and

renal function, are presented in Table. Chest X-ray imaging

revealed multiple spherical lesions in both lungs (Fig. 2),

and computed tomography revealed multiple calcific metas-

tatic lesions in the lungs, pancreas, left atrium, and pulmo-

nary vein (Fig. 3).

High doses of calcium and an active vitamin D replace-

ment for severe hypocalcemia were initiated, and three cy-

cles of chemotherapy with adriamycin and ifosfamide were

administered. Follow-up laboratory analyses revealed ele-

vated total and ionized calcium levels, which correlated with

the chemotherapy, rather than calcium replacement (Fig. 4).

Her symptoms and abnormal findings on the initial physical

examination (i.e. Trousseau’s and Chvostek’s signs) were

improved. Unfortunately, however, hemoptysis occurred,

leading to respiratory failure despite chemotherapy and sup-

portive care, and the patient died three months after the re-

currence.

Discussion

Hypercalcemia is a common paraneoplastic syndrome that

is mediated by several mechanisms, including humoral hy-

percalcemia of the malignancy, which is mediated by PTH-

related protein (PTHrP); it is associated with squamous cell

lung cancers, as well as local osteolytic invasion in multiple

myeloma, active vitamin D secretion by tumor cells in lym-

phoma, and PTH secretion in primary parathyroid carci-

noma (5). In contrast, hypocalcemia rarely occurs as a direct

result of the tumor itself; rather, it occurs as a treatment-

induced complication during the correction of cancer-

associated hypercalcemia (i.e. during the administration of
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Figure　3.　Computed tomography scan showing multiple calcified metastatic lesions in the lung (A: 
white arrows), left atrium (B: black arrow), left pulmonary vein (C: black arrow head), and pancreas 
(D: white arrow head).

Figure　4.　Serial follow-up measurements of the patient’s calcium and inorganic phosphate levels.

bisphosphonate or denosumab) (6, 7), or during hypopara-

thyroidism following thyroid, head, or neck surgery (8). Oc-

casionally, aggressive osteoblastic metastases (e.g. prostate

or breast cancer) may induce hypocalcemia due to the rapid

mineralization of newly formed bone (4, 5); however, hy-

pocalcemic episodes are rare in patients with chondrosar-

coma.

Chondrosarcomas are malignant bone tumors that produce

a chondroid matrix. Conventional chondrosarcomas are low-

to intermediate-grade tumors that grow slowly and have low
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metastatic potential. However, high-grade chondrosarcomas,

including some conventional chondrosarcomas and rare vari-

ants, have high metastatic potential and a poor progno-

sis (9). Mesenchymal chondrosarcoma is one of the rarer

and more highly malignant subtypes of chondrosarcoma; it

occurs more frequently in extra-skeletal primary tumors than

other subtypes (10).

Chondrosarcoma results in various symptoms depending

on the subtype and involved organ. Although it has been re-

ported that chondrosarcoma show calcification in extra-

skeletal and metastatic lesions (11-13), it rarely leads to se-

vere hypocalcemia. Our patient exhibited normal calcium

and phosphate levels during remission following surgery,

and hypocalcemia was evident only following the diagnosis

of recurrence. Therefore, severe hypocalcemia may result

from extensive tumoral consumption of calcium by os-

teoblastic metastases of the chondrosarcoma. Other causes

of hypocalcemia with high PTH levels were excluded (e.g.

vitamin D deficiency, chronic kidney disease, and PTH re-

sistance). Furthermore, the temporal variation in our pa-

tient’s calcium levels correlated with the chemotherapy. It

has been reported that elevated phosphate levels are associ-

ated with osteoblast-induced hypocalcemia (14) in combina-

tion with hypoparathyroidism. In our case, the elevated

phosphate levels occurred in combination with increased

PTH levels; however, these recovered to normal limits

within 2 weeks, despite the continued hypocalcemia, which

may have been caused by an insufficient immediate PTH re-

sponse. If her levels of serum FGF-23 and active vitamin D

had been assessed, these data would have helped us differ-

entiate the pathophysiology of her hyperphosphatemia; how-

ever, they were not checked. Low levels of urinary calcium

excretion were found following calcium infusion, consistent

with previous observations (4, 7). This suggests that the cal-

cium consumption associated with the malignancy occurred

indirectly.

In conclusion, we described a rare case of severe hypocal-

cemia associated with chondrosarcoma. The hypocalcemia

appears to have been caused by excessive calcium consump-

tion by the tumor itself, which is relatively common in pa-

tients with osteoblastic tumors. Regular follow-up measure-

ments of serum calcium levels are necessary in patients with

malignant diseases―not just to screen for hypercalcemia,

but also to identify hypocalcemia.
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