Metastatic Calcification of Multiple Visceral
Organs in Non-Hodgkin’s Lymphoma

Mordechai Lorberboym, Donald Bergman and Chun K. Kim

Division of Nuclear Medicine, Departments of Radiology and Medicine, Mount Sinai Medical Center, New York, New York

A patient with non-Hodgkin’s lymphoma who developed acute
hypercalcemia following chemotherapy was evaluated for skel-
etal metastases with a whole-body bone scan. Although meta-
static disease is an unlikely cause of hypercalcemia, considering
the acutely rising serum calcium, the bone scan is useful in
excluding multiple metastases as a cause. In addition, the study
demonstrated metastatic calcification in multiple organs, includ-
ing the pancreas which is uncommon, and the liver and spleen,
which is rare.
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Metastatic calcification of soft tissues is a known com-
plication of various pathologies. Bone scanning with *™Tc-
diphosphonate compounds often reveals extraosseous pa-
thologies, including dystrophic or metastatic calcification.
A bone scan has also been reported to be more sensitive
than plain radiography or CT in detecting metastatic calci-
fication (I-3). This case is unusual in that metastatic cal-
cification of the liver and spleen is uncommon and meta-
static calcification in the pancreas is rare (4).

CASE REPORT

A 64-yr-old man developed a left chest wall mass in April 1993
and was found to have non-Hodgkin’s lymphoma. He was treated
with six courses of chemotherapy and had complete remission by
October 1993. In December 1993, he had a recurrence of the chest
wall mass and developed a malignant left pleural effusion. He
received radiotherapy and was admitted for repeat chemotherapy.
On admission, the patient was hypokalemic (potassium 3 mEq/
liter, normal range: 3.5-5.0 mEq/liter) with low normal serum
calcium (8.8 mg/dl, normal range: 8.5-11.0 mg/dl), borderline low
albumin (3.4 g/dl, normal range 3.5-4.9 g/dl) and high normal
serum phosphorus (4.5 mg/dl, normal range: 2.4-4.7 mg/dl). BUN
and serum creatinine were normal. The patient was treated with
chemotherapy and developed lethargy, confusion, disorientation
and weight loss several days later. He was found to have hyper-
calcemia and hyperphosphatemia (total calcium 14.3 mg/dl, phos-
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phorus 7.1 mg/dl, albumin 2.6 g/dl). The intact parathyroid hor-
mone was 11 pg/ml (normal 10-68 pg/ml).

A bone scan was ordered at that time to exclude osseous
metastases. Planar imaging was performed 3 hr after injection of
24 mCi of ®™Tc-methylene diphosphonate (MDP) and showed
normal distribution of radiotracer in the skeleton. Both planar
(Fig. 1) and SPECT imaging (Fig. 2) showed extensive visceral
activity in both lungs, the heart, liver, spleen, pancreas, kidneys
and stomach. Thin-layer chromatography of the reconstituted
9mTc-MDP kit showed less than 3% of free pertechnetate. Fur-
thermore, bone scans of other patients injected with the same kit
showed no evidence of radiopharmaceutical impurity. A chest
x-ray obtained at that time showed a left pleural effusion and
several infiltrates in the lungs but no evidence of soft-tissue cal-
cification. A CT scan of the abdomen detected several small
calcifications at the dome of the liver, but was otherwise normal.
The hypercalcemia was treated with hydration, furosemide calci-
tonin and pamidronate disodium with prompt response. The cal-
cium level fell to 9.5 mg % and the phosphorus to 4.2 mg % within
1 wk. Renal function, however, did not improve significantly, and
the patient died 1 wk later.

FIGURE 1. Anterior planar
view of the whole body shows
normal distribution of %*™Tc-
MDP in the skeleton as well as
prominent soft-tissue activity in
multiple visceral organs of the
chest and abdomen.
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FIGURE 2. Representative transaxial SPECT slices of the abdomen demonstrate clear uptake in the head of the pancreas (large arrow),

body of pancreas (double arrows) and spleen (small arrow).

DISCUSSION

Metastatic calcification is often associated with chronic
renal failure, secondary hyperparathyroidism (5-6) and
malignant diseases (I,2,4). Primary hyperparathyroidism
(1,7) and hypervitaminosis D are less common causes.
Whereas metastatic calcification occurring in the absence
of hypercalcemia is mainly associated with chronic renal
failure (8), it is usually accompanied by hypercalcemia in
other patients. Extensive destruction of bone by skeletal
metastases is a known cause of hypercalcemia (3). Other
distinct mechanisms of hypercalcemia were also recog-
nized in patients with malignant disease: ectopic produc-
tion of parathyroid hormone-like substances by tumors or
osteoclast-stimulating factors such as interleukin 1 and
prostaglandins (2,9). More recent evidence suggests that
local or systemic humoral mediators released by a tumor
may be responsible for bone destruction and subsequent
hypercalcemia (10-11).

Acute hypercalcemia which immediately followed che-
motherapy in this patient is unusual. The lysis of the lym-
phoma presumably led to the release of an osteoclast-
stimulating cytokine, which caused the release of calcium
from bone and hypercalcemia (12-13). Although underly-
ing disease and calcium and phosphate levels may vary
from patient to patient, the increase in the ion-product of
calcium and phosphate appears to be an important factor in
the precipitation of these substances in the soft tissues (6).
A [Ca] x [P] product of 58-60 is considered the saturation
point of normal serum above which spontaneous precipi-
tation may occur (14). In hypercalcemic patients, the initial
visceral deposit has been shown to be brushite (CaHPO, -
2H,0), which is subsequently transformed to apatite
[Ca)o(POy4)s * (OH),] (15). Technetium-99m-labeled phos-
phate or diphosphonate compounds are known to bind to
hydroxyapatite crystals, probably by chemisorption (16).

Calcium has a predilection for depositing in the kidneys,
lungs and stomach. A higher pH in the extracellular fluid of
these organs was proposed as a contributing factor (2, 17).
In our patient with non-Hodgkin’s lymphoma and hyper-
calcemia, calcification was also present in multiple other
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organs, which may be related in part to the high ion-prod-
uct of calcium and phosphate. Although metastatic disease
was an unlikely cause of hypercalcemia because serum
calcium increased acutely, the bone scan was clearly useful
in excluding multiple metastases as a cause.

1. Velentzas C, Meindok H, Oreopoulos DG, et al. Detection and pathogen-
esis of visceral calcification in dialysis patients and patients with malignant
disease. Can Med Assoc J 1978;118:45-50.

2. Choy D, Murray IP. Metastatic visceral calcification identified by bone
scanning. Skeletal Radiol 1980;5:151-159.

3. Watson NW, Cowan RJ, Maynard CD, Richards F. Resolution of meta-
static calcification revealed by bone scanning: case report. J Nucl Med
1977;18:890-892.

4. Beres RA, Patel N, Krasnow AZ, et al. Concentration of Tc-99m MDP in
ovarian carcinoma and its soft tissue metastases. Clin Nucl Med 1991;16:
550-552.

5. Rosenthal DI, Chandler HL, Azizi F, Schneider PB. Uptake of bone imag-
ing agents by diffuse pulmonary metastatic calcification. Am J Roentgenol
1977;129:871-874.

6. Richards AG. Metastatic calcification detected through scanning with
99 Tc-polyphosphate. J Nucl Med 1974;15:1057-1060.

7. Padhy AK, Gopinath PG, Amini AC. Myocardial, pulmonary, diaphrag-
matic, gastric, splenic and renal uptake of Tc-99m MDP in a patient with
persistent, severe hypercalcemia. Clin Nuc! Med 1990;15:648-649.

8. Conger JD, Hammond WS, Alfrey AC, Contiguglia SR, Stanford RE,
Huffer WE. Pulmonary calcification in chronic dialysis patients. Ann Intern
Med 1975,83:330-336.

9. Odell WD, Wolfsen AR. Humoral syndromes associated with cancer. Ann
Rev Med 1978;29:379-406.

10. Rao SD. Disorders of divalent ion metabolism. In: Stein JH, ed. Internal
medicine. Boston: Little, Brown; 1983;1836-1844.

11. Mundi GR. Hypercalcemic factors other than parathyroid hormone-related
protein. Endocrinol Metab Clin North Am 1989;18:795-806.

12. Mundy GR, Ibbotson KJ, D’Souza SM, Simpson EL, Jacobs JW, Martin
TJ. The hypercalcemia of cancer. Clinical implications and pathogenic
mechanisms. N Engl J Med 1984;310:1718-1727.

13. Rossi J, Bataille R, Chappard D, Alexandre C, Janbon C. B cell malignan-
cies with unusual bone involvement and mimicking multiple myeloma. Am
J Med 1987;83:10-16.

14. Hebert LA, Lemann J, Petersen JR, Lennon EJ. Studies of the mechanism
by which phosphate infusion lowers serum calcium concentration. J Clin
Invest 1966;45:1886-1894.

15. Alfrey AC, Solomons CC, Ciricillo J, Miller NL. Extraosseous calcification.
J Clin Invest 1976;57:692-699.

16. Francis MD, Russell RGG, Fleisch H. Diphosphonates inhibit formation of
calcium phosphate crystals in vitro and pathological calcification in vivo.
Science 1969;165:1264-1266.

17. Neff M, Yalcin S, Gupta S, Berger H. Extensive metastatic calcification of
the lung in an azotaemic patient. Am J Med 1974;56:103-109.

821





