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Primary extraskeletal osteosarcoma of the
lung is exceedingly rare and associated with a
poor prognosis. This case report presents a
patient with circumferential pulmonary ossi-
fication secondary to lung extraskeletal oste-
osarcoma with compressive mediastinal shift
who underwent extrapleural pneumonectomy
that led to resolution of symptoms. This case
offers an approach to the operative manage-
ment of primary thoracic osteosarcoma and
suggests that even patients with advanced
disease may be surgical candidates, particu-
larly for symptom relief.

(Ann Thorac Surg Short Reports 2024;2:516-519)

© 2024 The Authors. Published by Elsevier Inc. on behalf
of The Society of Thoracic Surgeons. This is an open
access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

xtraskeletal osteosarcoma (ESOS) is a malig-
nant mesenchymal neoplasm that produces
osteoid without direct attachment to bone
or periosteum. It is a rare malignant disease and
represents approximately 2% to 4% of all osteo-
sarcomas and less than 1% of soft tissue sar-
comas." The most common locations of
presentation are the extremities. Primary
thoracic ESOS is a minute subset of ESOS, and

Accepted for publication Apr 1, 2024.

those cases arising as a lung primary tumor are
extraordinarily rare.

Pulmonary ESOS generally manifests with
advanced disease as a result of delayed diagnosis
from nonspecific symptoms, including dyspnea,
cough, and chest pain. Therapeutic options are
limited even among operative candidates because
of dense calcifications preventing safe resection.
However, symptoms such as mediastinal shift or
compressive symptoms of adjacent structures
may mandate palliative resections, as in our case
in a young, operatively fit patient. Written con-
sent was obtained for the following report.

A 48-year-old male, never smoker, patient pre-
sented with a 2-month history of cough and was
found to have a 4.4-cm biopsy-proven, high-
grade, undifferentiated pleiomorphic sarcoma in
the right lower lobe invading the bronchus with
pleural effusion. He was initially started on a
docetaxel-gemcitabine regimen and completed 2
cycles in June 2023. He underwent routine onco-
logic surveillance with computed tomographic
(CT) imaging to assess for disease progression at
regular intervals. A CT chest scan in July 2023
showed increased right lower lobe pulmonary
masses with concern for bronchopleural fistula, in
response to which the chemotherapy regimen was
changed to a doxorubicin-dacarbazine combina-
tion. His repeat CT chest scan after completion of
the first cycle of the doxorubicin-dacarbazine
regimen showed overall unchanged pulmonary
masses and nodes, and the patient completed 3
cycles of this regimen. Unfortunately, additional
imaging in August 2023 showed radiologic pro-
gression of disease, and thoracic surgery was
consulted for possible surgical resection for
symptomatic relief. The mass had obliterated his
right lung, with mediastinal shift causing severe
cardiac and vascular compression and resulting in
persistent tachycardia, positional dyspnea, bilat-
eral lower extremity edema, and chest pain
(Figure 1A). After review at our multidisciplinary
tumor board and with shared decision making
with the patient and family, we proceeded with
extrapleural pneumonectomy (EPP), given the
lack of alternative therapeutic options and the
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symptoms.

FIGURE 1 (A) Circumferential calcification of tumor obliterating the right lung and resulting in a mediastinal shift. Thick,
calcific plaques on the aorta, inferior vena cava, superior vena cava, and pericardium not shown on current cuts. (B)
Postoperatively, the mediastinum reverted to the midline, thereby alleviating the patient’s cardiopulmonary and vascular
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need for symptom control in an otherwise healthy
individual.

We approached through a right hemiclamshell
thoracotomy. On entering the chest, we
encountered a sheet of calcification in the inter-
space that was revealed to be circumferential
tumor calcification nearly integrated with the
ribs. We dissected the calcified visceral pleura
from the ribs throughout the length of the tho-
racotomy and circumferentially mobilized the
lung from the endothoracic fascia, mediastinal
structures, and diaphragm to complete the
pneumonectomy. The final specimen weighed
2640 g and measured 25.2 x 22.1 x 8.5 cm, of
which 22 x 17.4 x 4.6 cm was tumor (Figure 2A).
Large shells of calcium were resected separately
from the great vessels and pericardium
(Figures 2B to 2D). Postoperatively, the patient
returned to normal sinus rhythm, had
resolution of lower extremity edema, and
experienced no further respiratory symptoms.
Repeat imaging showed patent vasculature and
a midline mediastinum, and the patient was
ultimately discharged home (Figure 1B). The
final pathology report returned a result of
ESOS (Figure 3). The patient was subsequently
seen in the thoracic surgery clinic within 5 days
of discharge, where he presented with some
small breakdown of the incision, with suture
repair. He was planned to undergo adjuvant
chemoradiation of the chest with surveillance
scans after further recovery from surgery at 4 to
6 weeks postoperatively.

COMMENT

Osteogenic osteosarcoma is the most common
sarcoma subtype; however, extraskeletal sites are
rarely documented phenomena, and primary

FIGURE 2 Extrapleural pneumonectomy of circumfer-
entially calcified lung. (A) The final specimen showed
nearly complete obliteration of normal lung tissue by
tumor and dense calcification circumferentially. The
calcifications encasing the (B) vena cava, (C) aorta, and
(D) diaphragm were resected separately from the main
specimen.
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\ Symptoms: Tachycardia, chest pain, bilateral lower extremity edema, positional dyspnea I

=1 May 2023

‘ Bronchoscopy with biopsy showing high grade spindle cells and pleomorphic sarcoma ‘

PET CT with right lower lung mass and pleural thickening

=1 June 2023

| Completed 2 cycles of Docetaxel/Gemcitabine with no response to therapy |

’ Radiation therapy considered but ultimately declined after risk/benefit discussion

—1— July 2023

| Disease progression |

‘ Completed 3 cycles of Doxorubicin/Dacarbazine with no response to therapy ‘ —— August 2023

‘ Disease progression

Referred to thoracic surgery for evaluation | =T September 2023

Final pathology extra-skeletal
osteosarcoma. High-grade

‘ Extra-pleural pneumonectomy ‘

with mitosis, necrosis, and
cellular atypia (H&E; 40x).

‘ Discharge to home on postoperative day 11 ’ —L— October 2023

tomography.)

FIGURE 3 Timeline of the case report. (CT, computed tomography; H&GE, hematoxylin and eosin; PET, positron emission

ESOS of the lung is even more uncommon, with
approximately 60 reported cases in the literature
worldwide." Pulmonary ESOS often manifests
insidiously in older adults as a large calcified
mass, for which the differential diagnosis
includes metastatic osteosarcoma, mesothelioma,
calcified hamartoma, or calcified primary
carcinoma.” The diagnosis is made on the basis of
the following criteria: (1) tumor is composed of a
uniform pattern of sarcoma, (2) osteoid or bone
must be formed by the sarcoma, and (3) a
primary osseous tumor must be excluded.?
Although complete surgical resection improves
survival, there is no universally accepted treat-
ment strategy. EPP has been performed almost
exclusively for malignant pleural mesothelioma,
although we suggest in this report that EPP may
be of utility for thoracic osteosarcoma not
amenable to other therapies or as a salvage pro-
cedure. The following criteria were proposed by
Hameury and colleagues® regarding indications
for EPP in patients with sarcoma: (1)
recommendation on multidisciplinary tumor
board discussion, (2) pleural lesions confined to 1
hemithorax, (3) cases where there are no other
alternatives, (4) good performance status, and
(5) partial radiologic response to preoperative
chemotherapy. We propose that bilateral disease

and metastases are also not absolute
contraindications to EPP, if the operation is
performed for symptom relief and disease
control in an otherwise healthy patient.

Multimodality approaches with chemotherapy
and radiation can be considered in conjunction
with surgery; however, their role in ESOS is
controversial. A study by Qi and colleagues®
found no difference in survival among 153
patients who received chemotherapy for ESOS
compared with 157 patients who did not
receive chemotherapy, regardless of whether
they underwent surgical resection. Although
nonoperative approaches may be considered in
select patients, such as those with distant
metastases, there are limited data to support
the efficacy of these approaches. Treatment
plans should be highly individualized and
created in collaboration with a multidisciplinary
team.

Given the relative rarity of ESOS, little is known
about the specific factors associated with survival.
Up to 90% of patients with ESOS present with
local recurrences or metastatic disease, and
prognosis is overall very poor, with studies citing
5-year survival rates as low as 10%.” Despite these
data, surgery may still be considered in patients as
a palliative approach to improve quality of life.
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Palliative lung resections are generally accepted
yet rarely performed operations, with typical
indications  including hemoptysis, tumor
necrosis, vascular occlusion, recurrent pleural
effusion, intractable cough, and unrelenting
pain. Hameury and colleagues® analyzed quality
of life data among 7 pediatric patients with
pulmonary sarcoma who underwent EPP and
demonstrated preserved postoperative lung
function, with most patients able to return to
daily life within 4 weeks, a finding perhaps
indicating this as a separable indication for
intervening. In our case, the patient experienced
resolution of his tachycardia and lower
extremity edema and was discharged home with
no further respiratory symptoms.
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In conclusion, patients with pulmonary ESOS
often present in the advanced stages of disease,
for which therapeutic options are limited and
survival outcomes are poor. Operative interven-
tion should be considered in patients who are
otherwise appropriate surgical candidates for the
best opportunity for cure or to palliate concurrent
symptoms and improve quality of life.
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