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Abstract

Primary bone composite sarcoma is a very rare entity that primarily affects adolescent and young adult patients. It usually

combines areas of liposarcoma and osteosarcoma and up to 60% of cases have metastatic disease at diagnosis. It is a highly

aggressive pathology with intrinsic resistance to conventional treatment schemes for bone sarcomas. The prognosis is poor,

with long term survival rates that do not exceed 30%. We present the case of an adolescent female diagnosed with a primary

agressive bone composite sarcoma with rhabdomyosarcoma foci and loco-regional lymph node involvement.

Introduction:

Primary bone composite sarcoma is a rare entity that accounts for less than 0.5% of bone sarcomas. It
is diagnosed during adolescence and young adulthood, and usually combines areas of liposarcoma with
osteosarcoma. The presence of disseminated pulmonary disease occurs in up to 60% of patients and, with
conventional treatment schemes for osteosarcoma, survival rates do not exceed 30% (1-5).

We present the case of an adolescent female diagnosed with a primary agressive bone composite sarcoma
with rhabdomyosarcoma foci and loco-regional lymph node involvement.

Results:

A 13-year-old girl without relevant medical antecedents presented with a 4-week history of worsening pain,
swelling and loss of strength in her left upper limb. Plain radiography showed an osteolytic lesion involving
the proximal humerus, and magnetic resonance imaging (MRI) revealed a bone lesion with characteristics
of aggressiveness and associated soft tissue mass (Fig. 1a and b). Trucut biopsy showed a heterogeneous
neoplastic proliferation with round cell nests on a collagen stroma and osteoid foci, compatible with conven-
tional osteosarcoma. The bone scan and thoracic computed tomography (CT) ruled out distant metastases
but revealed two left axillary and supraclavicular nodular lesions of 17 and 21 mm, respectively (Fig. 1c).
An axillary lymph node biopsy was compatible with metastasis of osteosarcoma.

The patient started chemotherapy treatment according to Spanish Society of Pediatric Hematology and On-
cology protocol for localized osteosarcoma (SEHOP 2010) (based on methotrexate, cisplatin, doxorubicin,
and ifosfamide) presenting a significant decrease in swelling, pain and normalization of analytical parameters
in the first weeks of treatment. During induction chemotherapy she suffered from a spontaneous pathological
fracture. On week 11 she developed local swelling, pain and increased levels of LDH (lactate dehydroge-
nase) and alkaline phosphatase. The evaluation carried out on week 12, prior to the loco-regional surgical
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treatment, showed signs of local progression with increase of the soft tissue mass, increased diaphyseal ex-
tension and full infiltration of the epiphysis. Local lymph nodes showed radiological stability. The extension
work-up ruled out metastatic progression. The patient underwent upper limb amputation and lymph node
dissection, since limb sparing surgery was deemed unlikely to achieve optimal local control after discussion
in our local multidisciplinary tumour board. The surgical specimen showed a neoplastic proliferation with
30% post-chemotherapy necrosis and free surgical margins (R0 Ennekin). Atypical cells with epithelioid and
focal rhabdoid habit were observed, with positivity for myogenin and desmin. In other areas there were
foci of cartilage and fine osteoid (Fig. 2). The neoplasm was reclassified as an osteosarcoma with a focal
component of rhabdomyosarcoma. Among the multiple lymph nodes resected, only two of them showed
neoplastic infiltration with similar characteristics to those described at bone specimen.

PET-CT performed three weeks after surgery showed new cervical adenopathies, multiple bilateral pulmonary
nodules and bone lesions compatible with metastatic progression. She received two cycles of the VIT regimen
[vincristine (1.5 mg / m2 / day, days +1 and +8), irinotecan (50 mg / m2 / day x 5 days) and temozolomide
(150 mg / m2 / day x 5 days)] in a 21-day interval. She progressed after these two cycles and ultimately
died of disease progression.

An extensive molecular analysis was performed on surgical material at progression, including tumour whole
exome sequencing (WES), RNA sequencing and methylation profiling. It revealed 21 homologous recombi-
nation defects that resulted in a high genomic rearrangement but with a low mutational burden. Mutational
disruption ofTSC2 (stop-gain mutation), TP53 (stop-gain mutation),CCNE1 (focal duplication and mRNA
overexpression) andSETD2 (missense mutation) were revealed. A DNA Methylation-Based Classifier for
sarcomas was inconclusive. This analysis was only available after the patient passed away and could not be
used for therapeutic purposes.

Discussion:

The term malignant mesenchymoma was first suggested by Stout in 1948 to define various sarcomas with
the common characteristic of being formed by several cell types, excluding fibrosarcoma due to the frequent
occurrence of a fibrosarcomatous component associated with most sarcomas (6). Enzinger and Weiss later
established the need to clearly differentiate these cell types from a microscopic, immunohistochemical and
ultrastructural point of view, also excluding single histologic subtypes as dedifferentiated sarcoma and the
combination of osteosarcoma with condrosarcoma (7).

In 1966, Schajowicz described the first case of primary malignant bone mesenchymoma (8), with only about
25 cases reported to date and rarely, cases associated with previous radiation therapy (1-5, 9-18). In recent
years this term has been replaced by primary osseous composite sarcoma although this entity is not recognized
in the current WHO 2013 classification (5).

Although most malignant soft tissue mesenchymomas are diagnosed at advanced age, primary composite
osteosarcoma has a peak incidence in adolescents and young adults, being more frequent in males. The
metaphysis of long bones and pelvis are described as the most frequent locations (1-5).

Histologically, these tumors may be derived from a primordial mesenchymal cell with the ability to differen-
tiate into various cell types or they may consist of different cell clones. Previous series have described the
combination of areas of liposarcoma with osteosarcoma as the most common pattern (1-5). The present case
was diagnosed as an osteosarcoma with rhabdomyosarcoma foci when the entire tumor piece was evaluated.
Retrospectively we could demonstrate the focal presence of rhabdoid habit cells with positivity for desmin
and myogenin in the diagnostic biopsy that was initially misclassified as conventional osteosarcoma. This
histologic variant has been described as the second most common subtype of composite sarcoma, with nine
previous cases reported to date. In most of them the diagnosis was not made with the initial biopsy but in
the evaluation of the whole tumor specimen, reflecting the diagnostic complexity of these rare forms (1-5,
12-15). The differential diagnosis should incliude dedifferentiated chondrosarcoma, wich is more frequent in
older patients, and primary bone rhabdomyosarcoma, another rare entity in children (1, 3, 4, 13).
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Our patient presented with a TSC2 mutation wich is one of the most frequently mutated mTOR pathway-
related genes. TheTSC2 stop-gain mutation likely interferes with the gene function in suppressing the
downstream mTOR activity and may lead to more aggressive tumour behaviour (19). It further provides a
potential therapeutic role for mTOR inhibitors demonstrated in other solid tumor types that could not be
explored in our patient due to the rapid progression (20). Furthermore, SETD2 missense mutation may be
an oncogenic driver mutation in this case (21). Its role is known in multiple cancers, including sarcoma, but
has not previously been implicated in primary composite osteosarcoma.

From a clinical and radiological point of view, presentation of primary composite bone sarcoma is similar
to conventional osteosarcoma, with osteolytic appearance, cortical erosion and periosteal reaction. Nev-
ertheless, the percentage of patients with metastatic disease at diagnosis reaches 50-60% with pulmonary
involvement being the most frequent location (1-5). Our patient presented loco-regional lymph node exten-
sion at diagnosis, a rare finding in conventional osteosarcoma related to poor prognosis and not previously
described in composite osteosarcoma with rhabdomyosarcoma foci (22-25).

Currently there is not a standar approach on the optimal therapy for primary composite osteosarcoma. It is
a highly aggressive pathology with a mortality rate close to 60%, considering that most described cases are
treated with chemotherapy schemes for bone or soft tissue sarcoma (1-5).

In conclusion, primary composite osteosarcoma is an exceptional pathology, highly aggressive and intrinsi-
cally resistant to chemotherapy, associated with poor prognosis. Tumor sequencing studies may allow the
development of targeted treatment strategies in the future. Collaborative efforts are need to gather sufficient
biological and clinical information of this condition in children to delineate tailored strategies for them.
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Legends:

Fig 1.

Coronal plane T1 MRI images (a) and STIR (b) in which there is a bone marrow signal replacement of the
proximal humerus, which is hypointense in T1 and hyperintense in STIR, associated whith a soft tissues
mass sorrounding the humerus circumferentially.

Coronal chest CT scan (c) showing two left axillary/infraclavicular adenopathies of suspicious appearance
(arrow).

Fig. 2.

Core biopsy showing an osteogenic malignant tumor with permeative growth pattern. Notice the formation
of osteoid at the left side and an epithelioid/rhabdoid cell proliferation at the right side (a). Spotted cells
stained with desmin (b) and myogenin (c).
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