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Case 

A 6-year old boy presented to our emergency department with complaints of vomiting and abdominal pain which had been continu-
ing for 2 days. On physical examination, he appeared pale, his lips were dry, turgor of his skin was reduced, he had sunken eyeballs and 
lymphadenopathy smaller than 1 cm in both sides of his neck. Laboratory investigations revealed no pathology in complete blood count: 
hemoglobin 11.4 g/dL, WBC: 10 430/mm3, neutrophils: 7 610/mm3, platelets: 157 000/mm3; no atypical cell was observed on peripheral 
blood smear. Blood biochemistry tests were as follows: calcium: 16.2 mg/dL (reference range 8.4-10.5), phosphorous: 6 mg/dL (reference 
range 2.3-4.7), sodium: 136 mEq/L (reference range 135-145), serum urea: 113 mg/dL (reference range 10-50), creatinine 1,7 mg/dL (refer-
ence range 0.9-1.3), uric acid: 13.7 mg/dL (reference range 3.4-7), alkaline phosphatase: 92 U/L (reference range 40-300). The patient was 
internalized in the emergency ward with prediagnoses of fluid loss, hypercalcemia and renal failure and hydration treatment was initiated. 
In the follow-up urine output was normal and the creatinine value decreased to 1.1 mg/dL with hydration. The uric acid level was found 
to be 4.8 mg/dL following hydration and allopurinol treatment. The calcium level was reduced from 16.2 mg/dL to 15.5 mg/dL with hy-
dration, but later increased to 17.2 mg/dL. 1 mg/kg furosemide was administered on the second and fifth days of hospitalization. When 
hypercalcemia continued on the fourth day of treatment, pamidronate at a dose of 0.25 mg/kg/day was initiated and the calcium level was 
found to be 9.6 mg/dL on the second day of pamidronate treatment. The parathormone level which was measured in terms of the etiology 
of hypercalcemia was found to be 6 pg/mL (supressed) (reference rage 15-65 pg/mL). Thyroid function tests were found to be normal. 
Osteolytic lesions were observed in the frontal and temporal regions on direct cranium graphy (Figure 1). On abdominal ultrasonography, 
the sizes of both kidneys were found to be increased. There was no finding in favour of calculus. 

Figure 1. Osteolytic lesions on plain cranium graphy of the patient



Diagnosis-acute lymphoblastic leukemia
One atypical cell was observed on peripheral blood smear which 
was repeated in the follow-up and bone marrow aspiration was 
performed. 86% blasts were found on the smear which was com-
patible with acute lymphoblastic leukemia (ALL)-L1. Flow cytom-
etry revealed positive CD10 and CD19 antigene expression and a 
diagnosis of common B ALL was made. Cytogenetic analysis re-
vealed t (12:21) positivity (indicator of good prognosis). TRALL-
BFM-2000 method treatment was started in the patient. The 
patient’s treatment was completed, but isolated bone marrow 
recurrence occured in the follow-up. During treatment for recur-
rence, the patient was lost because of intracranial hemorrhage.

Discussion 

Although hypercalcemia is observed less frequently in children 
compared to adults, its significant clinical effects are more prom-
inent. It may lead to life-threatening effects including cardiac 
arrythmia, renal failure, acidosis, hypertension, fluid loss and 
coma. In the childhood, vitamin D intoxication, primary hyper-
parathyrodism, immobilization and malignancy are the main 
causes of hypercalcemia (1). In addition, hypercalcemia may also 
be observed in granulomatous diseases including sarcoidosis, cat 
scratch disease and tuberculosis. 

In adults, hypercalcemia related with malignancies is observed 
frequently in breast cancer, multiple myeloma, non-Hodgkin 
lymphoma, T cell leukemia, renal cell carcinoma and squamous 
cell carcinomas of the lung (2, 3). Malignancy-related hypercal-
cemia is explained by two main mechanisms (1): 

1. Bone invasion of tumor cells: The most common cause of hy-
percalcemia is bone destruction due to osteoclasts activated by 
tumor cells which metastasize to the bone.

2. The effect of osteoclastic factors released from tumor cells: 
The most important factor which activates osteoclastic bone de-
struction is parathryoid hormone (PTH)-like protein. The main 
tumors which cause to hypercalcemia by releasing parathyroid 
hormone-like protein include squamous cell tumors of the lung, 
head and neck, renal cell carcinoma, adult type T cell leukemia 
and disgerminoma (1). Parathyroid hormone-like protein acti-
vates osteoclastic bone destruction like PTH and increases calci-
um reabsorption in the distal tubules (4). Other factors originat-
ing from tumors which lead to hypercalcemia include calcitriol, 
interleukin 1 and 6, TGF-β and tumor necrosis factor (1, 4). Vita-
min D analogues like calcitriol cause to hypercalcemia especially 
in lymphomas (5).

Hypercalcemia is a rare finding of childhood cancers in contrast 
to adults and it is observed in less than 1% of children with can-
cer at the time of diagnosis. Malignancies related with hyper-
calcemia in children include leukemia, lymphoma, rhabdomyo-
sarcoma, Hodgkin and non-Hodgkin lymphoma, brain tumors 
and neuroblastoma (5-9). Hypercalcemia has been reported in 
a small number of patients in children with leukemia (9-12). In 
the largest series published so far, hypercalcemia was shown in 
only 11 of 2816 children with leukemia followed up in St. Jude 

hospital (4). 10 of these patients had ALL and only one had acute 
myeloid leukemia. In a recent study conducted in Japan, hyper-
calcemia was reported in 22 children with ALL in a follow-up 
period of 15 years (11). In half of these patients, PTH-like protein 
was found to be high in serum or immunohistochemical study. 
It is thought that PTH-like protein is directly released from the 
blasts in acute lymphoblastic leukemia. In our series, we found 
hypercalcemia at the time of diagnosis only in one of 241 pa-
tients with ALL who were followed up between 1995 and 2012 
and for whom sufficient information could be reached from pa-
tient files (0.4%).

It is noted that the median age at presentation is 8 years, most 
patients have a normal complete blood count at presentation 
and the majority have no blast on peripheral blood smear, when 
the ALL patients presenting with hypercalcemia reported in the 
literature are examined. Similarly, our patient had a completely 
normal complete blood count at the time of diagnosis and one 
suspicious cell was observed on peripheral blood smear in the 
follow-up. The diagnosis was made by bone marrow aspiration. 
Among the patients published in the literature, the diagnosis was 
delayed especially in the ones who had normal complete blood 
count. A significant question discussed in studies performed is 
if presence of hypercalcemia at the baseline affects prognosis. 
In the study performed by Inukawi et al. (10), no difference was 
shown between the patients with and without hypercalcemia in 
terms of prognosis, but t (17, 19) positivity was found in five of 
the patients with hypercalcemia and the disease recurred in all 
of these patients . We could not study this translocation in our 
patients, but recurrence was observed in our patient, although 
good prognosis translocation was present. 

Another common accompanying finding in ALL patients pre-
senting with hypercalcemia is osteolytic lesions (9, 12-14). In 
our patient, osteolytic lesions were found interestingly on plain 
cranium graphy. Osteolytic lesions are observed rarely in leu-
kemia patients, although bone pain and pathological fractures 
are observed frequently. The importance of osteolytic lesions in 
prognosis is not known. However, most of the patients published 
in the literature had recurrence in the early period.

Untreated asymptomatic hypercalcemia is a condition which is 
life-threatening and requires urgent intervention. Severe hyper-
calcemia usually leads to marked hypovolemia. The first step in 
treatment is intravenous fluid therapy. Serum calcium should 
be measured with frequent intervals. Urinary excretion of cal-
cium increases with furosemide treatment. Forced diuresis can 
be provided with serum and urinary electrolyte monitoring. Bi-
sphosphanates prevent bone destruction which occurs with os-
teoclastic effect (15). The most commonly used bisphosphanates 
in treatment of hypercalcemia related with malignancy include 
pamidronate and zolendronic acid. Clinical response occurs in 
approximately 12-24 hours. In our patient, the calcium level re-
gressed to the normal limits with intravenous fluid, furosemide 
and pamidronate treatment.

In children presenting with hypercalcemia, malginancies should 
be kept in mind in differential diagnosis. Malignancy should be 
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primarily considered especially in cases with supressed PTH. In 
children with a completely normal complete blood count and 
peripheral blood smear, bone marrow aspiration should be per-
formed, if no other underlying cause can be found. Bone scin-
tigraphy, lung graphy and abdominal ultrasonography may be 
ordered in terms of differential diagnosis of solid tumors. 
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