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Abstract A rare case of non-Hodgkin's lymphoma (NHL) complicated with marked hypercalcemia caused by
parathyroid hormone related protein (PTHrP) and presenting with Adams-Stokes attack is reported. A 72-year-old
woman was involved in a traffic accident, and was transferred to our hospital. Blood examination revealed marked
hypercalcemia (5.3 mmol/l (21.3 mg/dl)). A diagnosis of NHL (B-cell lymphoma, clinical stage IVA) was made by
the results of the bone marrow biopsy, CT features showing multiple masses, and the gallium scintigraphy showing
strong accumulation. Because of high blood level of PTHrP, hypercalcemia was considered to be due to PTHrP as a
mediator acting on calcium metabolism. Hypercalcemia complicated with malignancy has a risk resulting in a fatal
outcome. In the cases of malignant lymphoma complicated with hypercalcemia, we should pay attention to PTHrP
as a mediator.
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1. Introduction
Hypercalcemia is one of the complications of malignant
tumor. Malignant lymphoma complicated with
hypercalcemia caused by parathyroid hormone related
protein (PTHrP) as a mediator acting on calcium
metabolism is rare. We report a patient with nonHodgkin's lymphoma (NHL) accompanied by marked
hypercalcemia caused by PTHrP, and presented with
Adams-Stokes attack.

2. Case Presentation
A 72-year-old woman was involved in a traffic accident
during driving a car. Her car collided with a building, and
the air bag of her car swelled out. After the accident, she
was found to be in coma when an ambulance arrived. No
witness was noted at the scene. She could not remember
the accident. The details of the accident were unknown.
She was transferred to the emergency room of our hospital,
and was admitted for a close inspection. She had a history
of sciatic neuralgia (43-year-old) and myringoplasty (59year-old). She took no medicine. Her clinical course is

shown in Figure 1. On the admission, her consciousness
was Glasgow Coma Scale E4V5M6, body temperature
was 38.2°C, blood pressure was 123/67 mmHg, pulse rate
was 89 beats/minute, oxygen saturation was 90% in the
room air, superficial lymph nodes and hepatosplenomegaly
were not palpable. External signs of trauma were absent.
During the medical examination, she developed sudden
onset of a convulsive seizure with a conjugate deviation to
the upper-right side, and tremors of her arms was observed
for ten seconds. On the electrocardiogram monitoring at
this time, sinus arrest was found, making a diagnosis of
Adams-Stokes attack. A temporary external pacemaker
was introduced to treat the sinus arrest. An examination of
12-lead electrocardiogram at this time failed to reveal
shorting ST interval and ischemic change. Cardiac echo
did not show a motion disorder of cardiac wall, a
pericardial fluid effusion, and a neoplastic mass.
Laboratory data on admissionis shown in Table 1. Results
of blood examination were as follows: white blood cell
count 6300 /μl, atypical lymphocytes accounted for 2.5%,
anemia (Hemoglobin 10.5 g/dl), thrombocytopenia (Platelet
count 103000 /μl), hyperfibrinolysis (D-dimer 23.9 μg/ml),
serum potassium (2.8 mEq/l), marked hypercalcemia (5.3
mmol/l (21.3 mg/dl)), and negative HTLV-1 antibody.
Serum calcium level was corrected as following formula:
corrected serum calcium level (mg/dl) = serum calcium
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level (mg/dl) - serum albumin level (g/dl)+4.). As shown
in Figure 2 (a), her head Computed Tomography (CT)
revealed a mass lesion located from the left maxillary
sinus to the pharyngeal cavity, and no traumatic change
was noted. On the second day of admission chest and
abdominal CT showed multiple masses located on the left
submaxillary region, left adrenal gland, leftrenal hilus,
right renal pelvis, and right pelvis (Figure 2 (b-d)). Because
of these CT findings, strongly suggesting malignancy, the
hypercalcemia was considered to be caused by malignant
tumors. We started to treat the hypercalcemia with fluid
replacement, and administration of bisphosphonate and
calcitonin. As the cause of her sinus arrest, existence of
myocardial ischemia was suspected. Myocardial fatty acid
metabolism scintigraphy failed to reveal decreased uptake
of fatty acid as a sign of myocardial ischemia. On the sixth
day of admission, an implantable pacemaker was
introduced. The laboratory data revealed that the blood
level of PTHrP was high (2.9 pmol/l) and that of
parathyroid hormone was low (7 pg/ml). On the seventh
day of admission, fine-needle aspiration biopsy of the left
mandibular lymph node was carried out, and the result of
biopsy was classIII, making the pathological diagnosisof
the lymph node incomplete. On the eighth day of
admission, serum calcium was normalized to the level of
2.7 mmol/l (9.1 mg/dl) by treatment. On the ninth day
bone marrow biopsy revealed invasion of the atypical cells.
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The atypical cells had the immunophenotype of mature B
cell and were positive for such as CD20, CD79α, BCL6,
MUM1 (Figure 3). The chromosomal anomaly was
complex karyotypes. On the 16th day gallium scintigraphy
showed strong accumulation in both sides of the orbit, left
submaxillary region, both sides of the breast, mediastina,
para-aortic region, and right pelvis. Because of strong
accumulationin the breast on the gallium scintigraphy, an
existence of malignant tumor was suspected in her breast,
but medical examination and breast echo failed to revealed
findings of malignancy. A diagnosis of NHL (B-cell
lymphoma, clinical stage IVA) was made by the results of
the bone marrow biopsy, CT features showing multiple
masses, and the gallium scintigraphy showing strong
accumulation. On the 40th day CHOP therapy
(cyclophosphamide 750/m2 day1+doxorubicin 50/m2
day1+vincristine 1.4/m2 day1+prednisolone 50/m2 day1-5)
was started. The dosage of CHOP therapy was reduced to
33% for severe myelosuppression predictably due to her
age and bone marrow invasion of the tumor cells. As the
second course of chemotherapy, R-CHOP therapy
(Rituximab 375mg/m2+CHOP therapy) with the reduced
dosage of 50% was introduced. After the chemotherapy,
CT showed partial remission of NHL, and 4 courses of RCHOP therapy were subsequently followed. The high
serum level of calcium and PTHrP were noted only at the
time of the admission without recurrence.

Figure 1. Clinical course after admission
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Table 1. Laboratory data on admission
TP
6.3
g/dl
soluble iL-2
Alb
3.6
g/dl
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Figure 2. (a) Head CT showing the mass located from the left maxillary sinus to pharyngeal cavity, (b)(c)(d)Chest and Abdominal CT showing the
multiple masses: (b)located on the left submaxillary region, (c)located onthe left•renal hilus region, (d) located onthe right renal pelvis region(arrow)
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Figure 3. Bone marrow biopsy, immunostain of the atypical cells CD20 positive, (b) CD79a positive, (c)BCL6 positive, (d)MUM1 positive

3. Discussion
Hypercalcemia is one of the complications of a
malignant tumor. When serum calcium level increases to
3.5 mmol/l (14.0 mg/dl) or more, in about 80% of causes
various symptoms such as anorexia, nausea, vomiting,
diuresis, polyposia, constipation, confusion, and coma were
observed [1]. Kazama et al. reported a case of hypercalcemia
complicated with renal failure, pancreatitis and
hemorrhagic ulcer, resulting in fatal multiple organ failure

[2]. Thus, hypercalcemia complicated with a malignant
tumor may be resulted in fatal clinical course. In our case,
because hypercalcemia was corrected immediately after
presentation, preferable clinical outcome was obtained.
Hypercalcemia complicated with malignant tumor is
roughly classified into two types. One type islocal
osteolytic hypercalcemia (LOH) in which a malignant
tumor invades a bone, and the local osteolysis by invasion
causes hypercalcemia. Another is humoral hypercalcemia
of malignancy (HHM) that is caused by a mediator such as
PTHrP, PTH, calcitriol [1,25-(OH)2D3], acting on calcium
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metabolism calcium metabolism. HHM is often observed
in cases of solid tumors such as squamous cell carcinoma,
renal carcinoma, ovarian cancer, and breast cancer. In
these cases, PTHrP is often acting as a mediator. In most
cases of HHM complicated with malignant lymphoma,
calcitriol [1,25-(OH)2D3] is known to be acting as a
mediator [3]. However, malignant lymphoma with
hypercalcemia caused by PTHrP as a mediator is rarely
reported. In our case, because of highblood level of
PTHrP, a diagnosis of hypercalcemia due to PTHrP acting
as a mediator was made.
There have been several reports of malignant
lymphoma complicated with hypercalcemia caused by
PTHrP as a mediator (Table 2). All of these cases are
same as our case that is B-cell lymphoma, and that
hypercalcemia is corrected by initial treatment. However,
it is characteristic in our case that the patient presented
with Adams-Stokes attack. The cases of malignant
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lymphoma presenting with sinus arrest are reported [8,9].
All of the cases are known to be secondary to cardiac
invasion of malignant lymphoma. In our case, because
cardiac invasion of malignant lymphoma was not detected,
the association of malignant lymphoma and sinus arrest
may require another explanation. Although myocardial
ischemia and hyperkalemia are known as frequent causes
of sinus arrest, both of them were excluded in our case. In
general, as a cardiac complication of hypercalcemia,
electrocardiographic shortening of ST interval is well
known, but sinus bradycardia is not recognized [10].
However, there have been a report of a patient presenting
with sinus bradycardia due to hypercalcemia [11]. As a
possible cause of sinus arrest, hypercalcemia might be
included. Although further elucidation is mandatory, there
remains the possibility that hypercalcemia is associated
with sinus arrest. Importance of this phenomenon deserves
to be born in mind in clinical practice.

Table 2. Reports of malignant lymphoma with hypercalcemia caused by PTHrP as a mediator abbreviations: female: F; male: M; nonHodgkin's lymphoma: NHL
On admission
On admission
Age Sex
Disease (lineage)
PTHrP (pmol/l)
Treatment
Reference
Publish year
Ca (mmol/l)
Ca (mg/dl)
calcitonin,
93
F
NHL (B cell)
4.2
16.6
5
4)
2003
bisphosphonates
calcitonin,
85
F
NHL (B cell)
3.3
13.3
not available
5)
2010
bisphosphonates
71 M
NHL (B cell)
3.7
14.9
113
bisphosphonates
6)
2011
58 M
NHL (B cell)
3.6
14.4
5.7
not written
7)
2011
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