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Chondroblastoma’s Lung Metastases Treated with Denosumab in

Pediatric Patient
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Chondroblastoma is a rare benign chondrogenic tumor that occurs in skeletally immature patients between ages 10 and 20 years old.
In literature are reported few cases of lung metastases, mainly occurred after surgery or local recurrences. There is no evidence on
the pathogenesis of lung metastasis, as well as pulmonary disease course. Few treatments for metastases with aggressive behavior
were based on chemotherapy regimen employed in other sarcoma with no results or not satisfying ones. Denosumab is approved for
treatment of giant cell tumors and it is under investigation for other giant cell-rich bone tumors. Here, we report a case of a 16-year-old
male chondroblastoma of the left humerus with bilateral lung metastases at presentation and progressing during follow-up, treated
with denosumab for almost 2 years. We confirm that denosumab treatment can be effective in controlling chondroblastoma metas-

tasis and it has been a safe procedure in an adolescent patient.
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Introduction

Chondroblastoma is a rare benign chondrogenic tumor. It
counts about 1% of all primary bone tumors. It occurs mainly
in the epiphysis of long bones (distal femur, tibia, and humer-
us) in skeletally immature patients between ages 10 and 20
years old; males are more affected than females [1].

Histologically, it's characterized by sheets of round to
ovoid cells with well-defined cytoplasm borders and grooved
nucleus, eosinophilic chondroid matrix, and osteoclast like
giant cells [2]. Differential diagnosis includes primarily giant
cell tumor of bone. Recent genetic and immunohistochem-
istry studies [3] have defined a p.Lys36Met substitutions in
H3F3B gene on chromosome 17 in about 98% of chondroblas-
tomas, also resulting in the immunohistochemical expression
of H3F3B, that distinguishes it from giant cell tumor of bone
which presents a H3F3A [4] mutation and from other mimick-
ers.

Treatment is mainly surgical and based on curettage; en-bloc
resection is the treatment of choice in lesions with massive
bone destruction or in large recurrences. The recurrence rates
are reported between 5%-29% after curettage and they are
minimal following en-bloc resection [5]. In literature are repor-
ted few cases of lung metastases, mainly occurred after sur-
gery or local recurrences; only three patients presented lung
metastasis at diagnosis. There is no evidence on the patho-

genesis of lung metastasis, as well as pulmonary disease
course: some are described with aggressive behavior [6] but
most cases had a benign evolution with prolonged stable dis-
ease without chemotherapy [7]. Only in a few cases, the pati-
ent deceased for lung metastases years after since diagnosis
of advanced disease [8].

Few treatments for metastases with aggressive behavior
were based on chemotherapy regimen employed in other sar-
comas with ifosfamide, doxorubicin or vincristine, but with
no results or not satisfying ones [9].

Denosumab is a human monoclonal IgG2 antibody that
inhibits activation and differentiation of osteoclast-like giant
cells and consequent osteolytic damage by binding RANK-
ligand. It is approved for treatment of giant cell tumors [10]
and it is under investigation for other giant cell-rich bone
tumors [11,12]. A previous case report indicates a successful
control of temporal bone chondroblastoma local recurrence
with denosumab [13]. Here we report a case of young male
chondroblastoma of the left humerus with bilateral lung
metastases at presentation and progressing during follow-up,
treated with denosumab for almost 2 years.
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Fig. 1. (A) Humeral lesion: histological features consistent with chondroblastoma (H&E staining, x10). (B) Lung metastasis: immunohis-
tochemical positivity for H3F3B in neoplastic cells in the lung metastasis from chondroblastoma (x10).

Case Report

A 16-year-old male patient came to our attention com-
plaining about left shoulder pain since October 2017, with
no history of previous trauma. X-rays and magnetic reso-
nance imaging showed a condroid osteolithic lesion at proxi-
mal left humerus, and bone scan revealed a hypercaptation
in the same site. Chest computed tomography (CT) scan at
diagnosis showed multiples bilateral nodules without calci-
fication, suspicious for metastasis. A bone biopsy was per-
formed in January 2018 at another center and histological
diagnosis of chondroblastoma was performed, the specimen
was reviewed and the diagnosis confirmed at our hospital.
After confirmation of diagnosis, at our clinic, the patient’s
left humerus lesion was treated with curettage and bone
cement filling. Histologically, both the biopsy and the curet-
tage showed a proliferation of ovoid cells with an indented
nucleus imparting a “coffee-bean” appearance, growing in
sheets in an eosinophilic chondroid matrix, with scattered
multinucleated giant cells. Neoplastic cells showed dif-
fuse immunohistochemical positivity for H3F3B. At the
postoperative follow-up, the X-rays showed surgery out-
comes with no signs of local recurrence but chest CT-scan
showed a progression of number and dimension of lung
nodules, in particular 11 nodules in the left lung and 17 in
the right lung. The positron emission tomography scan
confirmed diffused bilateral lung nodules with values of
standardized uptake value between 1.9 and 6.6. Surgical
resection with curative aim was considered not feasible due
to the diffusion and site of lung disease.

After four months of diagnosis, it was performed a diag-
nostic left lung metastasectomy; four subpleuric nodules (0.5
to 2.1 cm) were removed. Wedge resection could not be per-
formed on the right side, due to the parahiliar localization of
the greater nodules. Histological examination confirmed the
diagnosis of chondroblastoma pulmonary metastasis; neo-
plastic cells showed diffuse immunohistochemical positivity
for H3F3B (Fig. 1).
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At the chest computed tomografy scan two months after
metastasectomy, compared to the previous, the dimensional
and numerical growth of lung lesions was noticed.

Considering the progressive increase in numbers and
dimensions of lung metastasis and the safety of the drug
[13], we decided to treat the patient with subcutaneous 120
mg denosumab on a monthly basis, after the first month in
which denosumab was administrated 3-times per week as
for giant cell tumor protocol [10]. In consideration of the risk
of osteonecrosis of jaw as side effects of the drug, reported in
literature about 1% [10], before starting denosumab therapy,
the patient had X-ray orthopanthomography and oral evalu-
ation which were normal. Calcium, phosphorus and renal
function were checked before each administration, in order
to exclude hypocalcemia and hypophosphatemia. A supple-
ment of 500 mg calcium carbonate and 400 UI vitamin D each
day, was administrated during all denosumab treatment.
After five months of diagnosis, chest CT scan was performed
before treatment and it was repeated at every 3-month
follow-ups, showing progressive minimal reduction and
calcification of all residual lung nodules and presenting no
new nodules until last evaluation in April 2020 after twenty
months of treatment.

The treatment was well tolerated, no side effects were
noticed. Every 6 months, the patient had a dentistry evalu-
ation and yearly X-ray orthopanthomography. Serum cal-
cium, phosphate, and creatinine were regularly checked and
were in normal range. No growth arrest was reported: the
patient started the treatment with a height of 164 cm and is
now 167 c¢m, in normal range for Italian growth chart. The
patient was still on treatment in April 2020.

At the last follow-up, the patient was asymptomatic and
the disease was still under control: the chest CT scan per-
formed in April 2020, after 20 months since the beginning
of denosumab, showed further calcification and slightly
decreasing in size of pre-existing metastasis (Figs. 2 and 3)
and no other nodules were detected. There were no signs of
local recurrence in the left proximal humerus.
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Fig. 2. Lung computed tomography, at diagnosis in January 2018 (A), at the beginning of denosumab treatment in July 2018 (B) and after
20 months of treatment in March 2020 (C), shows metastasis at the right upper lobe slightly growing in dimensions before the treatment.
The metastasis dimensions remain stable after 20 months of denosumab; intralesional calcifications are detectable in the last control (C).
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Fig. 3. Lung computed tomography, at diagnosis in January 2018 (A), at the beginning of denosumab treatment in July 2018 (B) and after
20 months of treatment in March 2020 (C), shows metastasis at the right lower lobe growing in dimensions before the treatment. The
metastasis dimensions remain stable after 20 months of denosumab; intralesional calcifications are detectable in the last control (C).

Discussion

Chondroblastoma is a benign bone tumor that affects
younger adults with exceptional distant metastases, more
often after surgery or local recurrences. Lung metastases are
rare and in literature are described only four patients, includ-
ing the present case report, with onset at diagnosis (S1 Table).

Pulmonary disease is often described with a benign course
but sometimes metastases had malignant behavior and pati-
ents have died because of them. In literature, there is no
evidence on treatment of pulmonary disease: some authors
described surgical resection, some performed lung radio-
therapy and few responses were reported with conventional
chemotherapy (S2 Table). Elek et al. [13] described a com-
plete resolution of lung metastases with Cisplatin and Doxo-
rubicin, but other authors report no responses or unsatisfy-
ing results.

Chondroblastoma shares with giant cell tumor of bone the
presence of multinucleated osteoclast-like giant cells, whose
treatment with denosumab is proven to be effective. Calvert
and Wood [14] reported the stabilization of a temporal bone
local recurrence with denosumab in an adult patient for two
subsequent times. Denosumab is employed in children for
other diseases like giant cell tumor, aneurismal bone cyst or
osteogenesis imperfecta with good tolerance for 1-year treat-
ment [11,12]. Chawla at al. [10] reported as more frequent
long term side effects in adult patient hypophosphatemia
(5%), osteonecrosis of jaw (3%), anemia (2%), pain in extrem-
ity (2%) and back pain (1%). Serious adverse events were
reported in 26% of patients and the most common was
osteonecrosis of the jaw (3%). Long-term side effects of den-
osumab in immature skeleton are not completely known.
Only in one report [12], two out of three adolescent patients
reported hypocalcemia. Another report on 20 children cancer
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patients with osteoporosis from acute linfoblastic leukemia
treatment reported 40%, which corresponds to eight out of
20 cases of hypocalcemia [15]. Here we report a case of a
young boy with chondroblastoma of the left humerus with
growing lung metastasis detected at presentation. We treated
him with denosumab which proved a good tolerance and
allowed the disease stabilization with lung metastases cal-
cification as response. No local recurrence and no new nod-
ules were noticed during almost 2 years of treatment. Due to
the efficient response obtained with therapy, it was already
planned to stop denosumab in April 2020 and follow the
patient with chest CT scan. Stereotactic radiotherapy could
be an option in case of growing nodules.

In this case report, we confirmed that denosumab treat-
ment could be effective in controlling metastases from chon-
droblastoma and it has been a safe procedure in an adoles-
cent patient for almost 2 years of therapy.

Electronic Supplementary Material
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