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SUMMARY :
T-cell leukemia-lymphoma (ATLL)associated with osteolytic change for activation of
osteoclasts are reported. These cases of serum calcium were at a high level, 16.2 and
19.4mg/d! (normal range 8.4-10.4mg/d/). In our cases, metastatic calcification was detected
in the tubules of kidneys, in the pulmonary alveolar septa of lungs, in the myocardium,
in the muscular layer of stomach, in the lower portion of media of aorta, in the mucosa
of stomach, in the tubules of testis, and in the liver by von Kossa’s silver nitrate method
for calcium. Scattered osteoclasts were seen around the cortex of the bone. Roent-
genograms showed osteolytic change in the skull, in the bilateral ulna, in the radius, in
the humerus, in the tibia, and in the fibula. Therefore, hypercalcemia in ATLL may be
caused by bone resorption-stimulating factors which promote the differeniation of

Two cases of metastatic calcification due to hypercalcemia in adult

osteocalast cells, resulting in calcium increases in the serum.

INTRODUCTION

Adult T-cell leukemia (ATL) was first pro-
posed as an entity by Takatsuki and his col-
legues'" ' in 1976, and it was recognized to be
a malignant proliferation of peripheral T-
lymphocytes. This disease is also called aduly
T-cell leukemia-lymphoma (ATLL), because of
the leukemic lymphoma nature. ATLL is
strongly associated with a type-C retrovirus
infection, human T-cell lymphotropic virus type
1HTLV-1)*>"'® The clinical and hematological
characteristics of this disease are following: (i)
onset in adulthood; (ii) appearence of pleo-
morphic leukemic cells that have markedly
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deformed nuclei and T-cell surface markers;
(iii) acute and chronic leukemia with rapidly
progressive terminal course; (iv) high incidence
of skin involvement such as erythroderma and
nodule formation due to the infiltration of
neoplastic cells ; (v) frequent accompaniment by
lymphadenopathy, hepatosplenomegaly, hyper-
calcemia, and severe infections; (vi) absence of
mediastinal tumor; (vii) some familial dispo-
sition ; and (viii) exclusively limited location of
patients’ birth places, clustered in southwestern
Japan, especially on Nagasaki, Kagoshima,
Miyazaki and Okinawa districts which rate as
endemic areas of ATLL than other districts in
Japanl, 4, 6)

Patients with ATLL are known to be fre-
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quently accompaied by hypercalcemia which is
one of the most difficult problems to treat and
often results in direct cause of early death®®.
The mechanisms of hypercalcemia in ATLL
patients have not been clearly explained. We
present here two autopsy cases of metastatic
calcification due to hypercalcemia in ATLL
associated with osteolytic change for activation
of osteoclasts, and also discuss the mechanism
of hypercalcemia due to ATLL. This inves-
tigation was undertaken as an extention of our
previous works.®

REPORT OF TWO CASES

Case 1. This case in part, was reported
previously (10). A 66-year-old man, who was
born at Nagasaki in Japan, was admitted to the
Nagasaki Red Cross Hospital, complaining of
sore throat and neck stiffness. A left cervical
lymph node biopsy showed a diffuse infiltration
of atypical lymphoid cells with irregular nuclei
which was medium in size, and a diagnosis of
malignant lymphoma, diffuse, medium-sized cell
type was made. An anti-HTLV-1 titer in the
serum was positive. Serum calcium was 19.4
mg/d! (normal range 8.4-10.4 mg/d/). At auto-
psy, infiltration of leukemic-lymphoma cells
consisting of atypical lymphoid cells with
irregular nuclei, were found in the bone marrow
of lumber vertebra and sterunum, in the rid, in
both kidneys, in the esophagus, in the cerebrum
of left basal ganglia, and in the liver. Severe
metastatic calcification was seen in the pul-
monary alveolar septa of both lungs in the
tubules of both kidneys, in the myocardium, in
the muscular layer of stomach, in the lower
portion of media of aorta, in the tubules of testis,
and in the liver. Bone resorption by scattered
osteoclasts was observed around the cortex of
the bone. There was no adenoma and no
hyperplasia in the parathyroid gland. Ulcer with
cytomegalic inclusion bodies were found in the
esophagus and duodenum.

Case 2. A 52-year-old man, who was born
at Nagasaki in Japan, was admitted to the
Nagaskai University Hospital, complaining of
headache and pain in both legs. The iliac bone
marrow biopsy showed a diffuse infiltration of
malignant lymphoma cells which were medium

in size. An anti-HTLV-1 titer in the serum was
positive. The serum was 16:2 mg/d/ (normal
range 8.4-10.4 mg/d/). At autopsy, infiltration
of leukemic-lymphoma cells were found in the
lymph nodes, in the bone marrow, and in the
spleen. Severe metastatic calcification was seen
in the pulmonary alveolar septa of both lungs,
in the tubules of both kidneys, in the myo-
cardium, in the muscular layer of stomach, in
the mucosa of stomach, and in the lower portion
of media of aorta. Scattered osteoclasts were
seen around the cortex of the bone. The
parathyroid gland was normal in histological
section. Herpes infection was seen in the
esophagus.

MATERIALS AND METHODS

Tow cases of metastatic calcification due to
hypercalcemia in ATLL were studied by light
microscope. The material in one case was
derived from autopsy at the Nagasaki University
Hospital and the other autopsy case was from
the Nagasaki Red Cross Hospital in Nagasaki
City. These autopsy cases were fixed in 10%
formalin and were routinely embedded in
paraffin. Paraffin-embedded 4 micron sections
were stained with hematoxylin-eosin Confirma-
tion of calcium morphology was provided with
von Kossa’s silver nitrate method which widely
used for demonstration of calcium.

RESULTS

Metastatic calcification was observed in the
pulmonary alveolar septa of lungs (Fig. 1), in
the tubules of kidneys (Fig. 2), in the myo-
cardium, muscular layer of stomach, and aorta.
One out of 2 cases of metastatic calcification
in the mucosa of stomach, in the tubules of
testis, and in the liver. In the all cases,
osteoclasts were observed around in the cortex
of bone (Fig. 4). Osteolytic change was seen
in the skull (Fig. 5), in the bilateral ulna, in the
radius, in the humerus, in the femur, in the tibia,
and in the fibula by X-ray photographs. These
cases of serum calcium were at a high level, 16.2
and 19.4 mg/d! (normal renge 84-104 mg/dl).
All cases of parathyroid glands were normal in
histological examination.
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Fig. 1.

tubules of kidneys. von Kossa’s staining, Fig. 4. Osteoclasts (arrows) found around the
X 40. cortex of the bone, and infiltration of
numerous leukemic-lymphoma cells are also
observed in the bone marrow of vertebra.
Hematoxylin and eosin staining, X400

Fig. 2. Metastatic calcification are seen in the
pulmonary alveolar septa of lungs. von
Kossa’s staining, x40.

S — Fig. 5. Diffuse osteolytic changes are detected by
Fig. 3. Metastatic calcification are observed in the skull roentgenogram.

myocardium. Hematoxylin and eosin

staining, X40.
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DISCUSSION

Hypercalcemia of neoplasm is caused by the
action of tumor products on the bone to promote
resorption and on the kidney to restrict cal-
cium excretion. Two general mechanisms had
been invoked to explain cancer associated
hypercalcemia. Local osteolytic hypercalcemia
is the result of bone resorption mediated by
primary or metastatic tumor cells in direct
contact with bone. Humoral hypercalcamia of
cancer is the result of osteoclastic bone
resorption mediated by circulating factors
secreted by malignant cells which are remote
from the bone. Humoral hypercalcemia of
cencer could be distinguished clinically from
primary hyperparathyroidism and local osteo-
lytic hypercalcemia®.

Hypercalcemia in patients with hematological
cancers and other tumors without metastasis
is probably due to the production of bone
resorption-stimulating factors by the tumor
cells. These bone resorption-stimulating fac-
tors include osteoclast-activating factor, 1,25-
dihydroxyvitamin D, prostagladins, parathyroid
hormone-like substance, transforming growth
factor, tumor necrosis factor, interleukin 1
alpha, colony-stimulating factor, and trans-
forming growth factor-beta®* ™ %

Hypercalcemia has been reported to be a
frequent complication of ATLL, which is one
of the most difficult problems to treat and often
results in the direct cause of early death®!.
Metastatic calcification due to hypercalcemia in
ATLL was commonly seen in the alveolar septa
of the lungs, and in the renal tubules*®. In
other diseases, metastatic calcification is often
found in the lung and in the kidney.

The pathogenesis of hypercalcemia in ATLL
patients are not clear. A possible explanation
may be that the hypercalcemia in ATLL is
caused by bone resorption-stimulating factors
secreted by the malignant T-cells. They pro-
mote the differentiation of osteoclast precur-
sor cells, thus, calcium increases in the serum.
The present cases confirmed this theory,
because bhone marrow of our cases revealed
marked activation of osteoclasts with infiltra-
tion of leukemic-lymphoma cells. Shirakawa

and co-workers'” stated that ATLL cells
produced interleukin-1 which stimulated the
activity of osteoclasts causing the release of
calcium from bone and subsequently the high
concentration of serum calcium works stim-
ulatory on the growth of ATLL cells. On
the other hand, a recent systematic study
suggested that ATLL patients had humoral
hypercalcemia of cencer with an increase of
nephrogenous cyclin adenosine monopho-
sphate (NcAMP) excretion and a suppression
of 1,25-dehydroxyvitamin D. An increase of
NcAMP excretion is regarded as a reflection of
the interaction of the tumor-derived peptide with
parathyroid hormone receptors in the proxymal
renal tubules®. These results suggested that
bone resorption-stimulating factors concur-
rently stimulate the activity of osteoclast.

REFERENCES

1) Amagasaki T, Morita S, Suzuyama J, Yamada
Y, Kinoshita K, Ichimaru M : Detection of adult
T-cell leukemia-associated antigen in T-cell
malignancies in the Nagasaki District of Japan.
Cancer, 54 : 2074-2081, 1985.

2) Broadus AE, Mangin M, Ikeda K, Insogna KL,
Weir EC, Burtis W], Stewart AF: Humoral
hypercalcemia of cancer: Identification of a
novel parathyroid hormone-like paptide. N
Engl. J. Med., 319 :556-563, 1988.

3) Fukumoto S, Matsumoto T, Ikeda K, Yamashita
T, Watanabe T, Yamashita K, Kiyokawa T,
Takatsuki K, Shibuya N, Ogata E: Clinical
evaluation of calcium metabolism in adult T-cell
leukemia/lymphoma. Arch. Intern. Med., 148 : 931-
925, 1988.

4) Hanaoka M : Progress in adult T cell leukemia
research. Acta Pathol. Jpn., 32 (Suppl. 1) : 171-185,
1985.

5) Haratake J, Ishii N, Horie A, Matsumoto M, Oda
S, Satoh K: Adult T-cell leukemia complicated
by hypercalcemia : Report of three autopsy cases
with special reference to the etiologic factor of
hypercalcemia. Acta Pathol. Jpn., 35: 437-448,
1985.

6) Kinoshita K, Kamihira S, Ikeda S, Yamada Y,
Muta T, Kitamura T, Ichimaru M, Matsuo T:
Clinical, hematologic, and pathologic features of
leukemic T-cell lymphoma. Cancer, 50 : 1554-1562,
1982.

7) Niitsu Y, Urushizaki Y, Koshida Y, Terui K,



3)

10) Shirakawa F, Yamashita

28

Mahara K, Kohgo Y, Urushizaki I: Expression
of TGF-bate gene in adult T cell leukemia. Blood,
71 263-266, 1988.

Senba M, Kawai K, Chiyoda S, Takahara O:
Metastatic liver calcification in adult T-cell
leukemia-lymphoma associated with hyper-
calcemia. Am. J. Gastroenteol., 85 : 1202-1203, 1990.
Senba M, Kawai K : Metastatic calcification due
to hypercalcemia in adult T-cell leukemia-
lymphoma. Zentralbl. Allg. Pathol, 137:(in
press), 1991. :
U, Tanaka Y,
Watanabe K, Sato K, Haratake J, Fujihira T, Oda
S, Eto S: Production of bone-resorbing activity
corresponding to interleukin-le by adult T-cell
in humans. Cancer, 48 : 4284-4287, 1988.

Masachika SENBA

Vol 36

11) Takatsuki K, Uchida T, Sagawa W, Yodoi J:

Adult T cell leukemia in Japan. Topics in
hematology, Seno S, Takaku F, Eds., Excepta
Medica, Amsterdam, 73-77, 1977.

12) Uchida T, Yodoi J, Sagawa K, Takatsuki K,

Uchino H: adult T-cell leukemia: Clinical and
hematologic features of 16 cases. Blood, 50 : 481-
492, 1977.



