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Abstract

Introduction: Proposed mechanisms for extraosseous 99mTc - MDP uptake are
extracellular fluid expansion, enhanced regional vascularity and permeability, and elevated
tissue calcium concentration. It can be due to nonmalignant causes, such as parathyroid
adenoma, vitamin D intoxication or Paget disease or can be of malignant origin. Malignant
conditions are sometimes associated with a life-threatening hypercalcemia and metastatic
calcifications.

Case report: We report a case of a 50-year-old female complaining of back pain and
pain in the right leg. CT and MRI scan of the thorax showed a soft tissue mass at the level of
the proximal metadiaphysis of the left humerus, with osteolysis of the bone, as well as a
penetration of the cortex in multiple spots. Giant cell tumor of the humerus was confirmed by
core biopsy. Bone scan showed increased uptake of the tracer in facial bones and mandibula,
in the head of the left humerus, both iliac bones and the right acetabulum. Also, extraosseous
accumulation of the tracer was found in both lungs, in the heart, and in the stomach,
consistent with metastatic calcifications. The patient was diagnosed with a multicentric giant
cell tumor, and was treated with monoclonal antibody therapy with Denosumab for two
months. Six months later, she passed away. There are many differential diagnoses regarding
extraooseous tracer uptake on bone scintigraphy. Careful work-up is necessary because the
treatment planning might be completely different once the etiology is elucidated.
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Introduction

Bone scan performed with 99mTc-MDP (bone seeking agent) is accumulated by both
chemical adsorption onto the surface of the hydroxyapatite in the bone and incorporation into
the crystalline structure of the hydroxyapatite. Sometimes extraosseous Tc-99m MDP uptake
may appear, which is presumably linked with mechanisms such as extracellular fluid
expansion, enhanced regional vascularity and permeability, and elevated tissue calcium
concentration. It can be due to non-malignant causes, such as parathyroid adenoma, vitamin
D intoxication or Paget disease or it can be of malignant origin!>®l. Malignant conditions are
sometimes associated with a life-threatening hypercalcemia and metastatic calcification.
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Case report

We report a case of a 50-year-old female, complaining of a back pain and pain in the
right leg. She was treated with analgetics, opioids and CoX-2 inhibitors.
Computed tomography (CT) scan of the thorax showed a soft tissue mass at the level of the
proximal metadiaphysis of the left humerus, with osteolysis of the bone, as well as a
penetration of the cortex in multiple spots, especially on the medial contour. The tumefaction
was relatively well-limited from the environment, so that the proximal epiphysis of the left
humerus was intact (Figure 1). Multiple osteolytic changes were seen along the body of the
left scapula and glenoid processus. Core biopsy was performed and a diagnosis of a giant cell
tumor (GCT) of the left humerus was made. Furthermore, CT of the abdomen revealed oval
osteolytic tumor formations bilaterally and diffuse at both iliac wings, more commonly to the
right, as well as to the corpus and the acetabulum posteriorly. Bilateral hip arthrosis and
similar osteolytic changes were also observed on the head of the right femur. Several smaller
osteolytic changes were seen on the left femur.

Fig. 1. CT scan of the left humerus

MRI of the left shoulder revealed that at the level of the proximal metaphysis, the
neck with diaphyseal and epiphyseal propagation, presented bone expansion of the left
humerus with a more accentuated diaphyseal eccentric medial extension where septation was
also observed, compared to the CT examination. Cortical thinning presented with clear
interrupted cortical continuities, but no evidence of paraosseous breakthrough of the soft
tissue substrate. The change had a solid cystic component, with more pronounced cystic
changes in the projection of the major and minor tubercle, and after the application of
contrast, there was signal enhancement in the soft tissue part. Similar changes were observed
in the scapula, with more pronounced cystic components towards the glenoid (Figure 2).

61



Manevska N. et al. Metastatic extraosseous accumulation of 99mTc - MDP in giant cell tumor of the humerus

Fig. 2. MRI of the left humerus

The next two months the patient was treated with monoclonal antibody therapy with
Denosumab of 120 mg (Amp. XGEVA). After six months, she complained of cough, and
lung CT scan was performed revealing modified architectonics of the parenchyma with the
presence of diffuse subpleural nodular densities with surrounding ground glass bilateral
opacification. Atelectatic segments were present in both upper lobes. CT of the left humerus
confirmed the same abnormal morphology and structure as seen on the previous CT image.

The patient was hospitalized at the University Clinic for Orthopedic Surgery because
she complained of a very strong pain in the right hip and in the left knee, several weeks after
treatment with Denosumab. Her health condition was becoming worse, and she was
transferred to the Intensive care unit, with a diagnosis of "metachronous multicentric giant
cell tumor of the bone". With a diagnosis of multifocal osteolysis, the patient was referred to
our department for a bone scan. The whole body scan (WBS), performed two hours after
application of 740 MBq 99mTc-MDP, showed increased tracer uptake in the facial bones and
mandibula, in the head of the left humerus, both iliac bones, the right acetabulum as well as
extraosseal accumulation of the tracer in both lungs, in the heart and in the stomach (Figure 3).
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Fig. 3. Whole body scan with 99mTc-MDP

Laboratory findings were as following: CRP=37.72 (<6mg/L), Ca=4,85 (normal, 2.1-
2.6 mmol/l), K=2.46 (normal, 3.8-5.5 mmol/L), Na=137.93 (normal, 137-145mmol/L), AP=175.43
(normal, 36-126U/L), CK 394.52 (normal, 24-173 U/L), D-dimer=6684 (normal, 0-500 ngr/mL.).

One day following the bone scan, due to cardio-respiratory insufficiency the patient
passed away.

Discussion

Extraosseous localization of 99mTc-MDP, although not a common finding, can
sometimes be seen on a bone scan because of artifacts as normal or as abnormal finding
related to neoplastic processesl“l. There are three major types of extraosseous calcification:
dystrophic, metastatic and heterotopicl®!. Heterotopic calcification represents a process that
goes along with active extra- and intracellular metabolic processes. Intracellular calcification
is based on the mitochondria function as the main regulator of calcium concentration - “lime-
catcher”. On the other hand, the extracellular calcification is coordinated by the matrix
vesicles in the extracellular spaces. Special type of heterotopic calcifications are: tumor-
associated hypercalcemia, drug-induced hypercalcemia, tumor calcinosis, primary and
tertiary hyperparathyroidism, intratumoral calcifications, calcifications of organs, etcl®l,

Dystrophic calcification results from accumulation of amorphous calcium densities in
the mitochondrial matrix and formation of vacuoles from necrotic cellsl’l. Metastatic
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calcification was first described by Virchow in 1855. The underlying mechanism of 99mTc-
MDP neoplastic uptake has been related to necrosis and/or abnormal calcification in the soft
tissue, developing secondary to calcium metabolism abnormality. Hypercalcemia can occur
secondary to chronic renal failure, hyperparathyroidism, hypervitaminosis D, sarcoidosis,
amyloidosis, myeloma, malignant hypercalcemia of lymphomas and metastatic neoplasmst®°l,
Metastatic calcification is a deposition of calcium salts in otherwise normal tissue, because of
the release of parathyroid related peptide in malignant tissues and free hydrogen ions secreted
by the lungs, kidneys and stomach, leading to precipitation of ionized calcium mainly in the
alkaline pH environment of these organst*-12l,

Our case presents metastatic calcification from GCT of the proximal humerus,
inoperable case since it has metastasized in the iliac bones, detected by CT of the pelvic
region and confirmed with our bone scan. Although the calvaria and mandibula accumulation
raised the suspicion of metabolic bone scan, PTH concentration was not evaluated because
the patient died the other day.

Typically, most of the GCT are seen in patients aged between 20 to 50 years, with a
peak prevalence in the third decade of life *. Commonly GCT occurs in the distal femur,
proximal tibia and distal radius, with rare involvement of the proximal humerus with only
4%. The epiphysis of long bones in skeletally mature patients is the commonest location of
GCTRI8], These tumors are benign, but rarely they can metastasize mainly in the lungs. The
bone scan as a widely used and available diagnostic procedure may help to detect multiple
foci, if multicentric disease is clinically suspected. In our patient, bone scan detected uptake
in both lungs, in the stomach and heart. Increased gastric uptake always with diffuse lung
uptake indicate hypercalcemial*®l.

Since no lung metastasis were detected on the CT scan of the thorax, we made the
conclusion of metastatic calcification. This type of extraosseous uptakes of 99mTc-MDP may
be seen in other malignancies as reported in the literature. Frequently, hypercalcemia due to
increased bone resorption with associated renal disturbances occurs in myeloma and
occasionally in patients with T-cell lymphomas, Hodgkin’s disease, or B-cell lymphomas* .

99mTc-MDP activity in both lungs, stomach as well as the kidneys was presented in a
case of a 37-year-old woman with indolent variety of a non-Hodgkin's lymphoma. Bone
marrow biopsy showed normocellular reactive bone marrow with no lymphomatous
infiltration(*®l,

A young 25-year-old patient was diagnosed with diffuse large B-cell non-Hodgkin’s
lymphoma and bone marrow biopsy revealed metastatic infiltration as well. His bone scan
revealed extraosseous tracer uptake involving different segments of both lungs, diffuse
uptake in the stomach and homogenously enhanced uptake in the rest of the skeleton[°l,

Yasir Majeed with his colleagues reported two different cases of female patients with
breast cancer showing 99mTc-MDP uptake in the lungs, with no correlation on the
SPECT/CT findings regarding any anatomical abnormalities!?®],

99mTc-MDP uptake was higher in low- or poorly differentiated soft tissue tumors as
well as in epithelial malignant tumors and blastomas, compared to mesenchymal tumors and
germ cell tumors, as reported by Liu et al.?!l. Bone scan revealed other foci of increased
osteoblastic activity in the pelvic region and together with the extraosseous uptakes of
99mTc-MDP represented the advanced stage of the disease.

Our patient was inoperable and a therapy with monoclonal antibody Denosumab was
prescribed. This therapy with Denosumab (amp. XGEVA) was first approved by the FDA for
use in June, 2013. Denosumab is a fully humanized monoclonal antibody to RANK ligand
(RANKL). By inhibiting the osteoclastic activity, the osteoclast-induced bone destruction is
reducedl, It is the first and only therapeutic modality in patients with advanced,
unresectable, progressive GCT of bone that are inoperable, and in cases where surgical
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treatment would increase morbidity. It acts by reducing the volume of the tumor and reducing
the rate of relapses!?3241,

PubMed literature search for metastatic pulmonary calcification showed 858 results,

while metastatic pulmonary calcification detected by bone scan only 24 results, mainly in
patients with hyperparathyroidism, multiple myeloma and lymphoma. Metachronous GCT of
the humerus showed only 4 results in PubMed. To the best of our knowledge, no case with
metachronous GCT and metastatic pulmonary calcification has yet been published. There are
many differential diagnoses regarding the extraooseous tracer uptake on bone scintigraphy
and careful work-up is necessary for the treatment planning that can be completely different
once the etiology is elucidated.
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