ONCOLOGY

CASE REPORT

Multicentric chondrosarcoma involving
the appendicular skeleton: a case report

and literature review

V. Aran pPhD,* W. Meohas MD," A.C. de S Lopes MD,' L. Maciel Cabral mp,*
A. Fortuna-Costa pPhD,* J.A. Matheus Guimaraes MD PhD,* and M.E. Leite Duarte MD PhD*

ABSTRACT

Chondrosarcomas constitute the 3rd most common primarybone malignancy. These tumours grow slowly and rarely
metastasize, usually having a good prognosis after surgery. Among patients registered and treated at the Brazilian
National Institute of Traumatology and Orthopedics, an uncommon case of chondrosarcoma was identified in a
63-year-old man, who was diagnosed with multicentric chondrosarcoma of the appendicular skeleton. This example
is atypical in the medical literature because multicentric tumours are different from metastatic events, and their
frequency in chondrosarcoma is rare. This article therefore provides a rare case report alongside a review of addi-

tional cases in the medical literature.
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INTRODUCTION

Bone sarcomas constitute a heterogeneous group of rare
malignant tumours, characterized by various degrees
of mesenchymal differentiation. Sarcomas are classified
based on parameters such as cell type, specific histologic
characteristics, relation of the lesion to bone tissue, pres-
ence of pre-existing conditions, and other biologic charac-
teristics. They constitute 0.2% of all adult malignancies and
5% of childhood and adolescent malignancies!.
Although bone sarcomas are diagnosed in all age
groups, a relationship between age, location, and tumour
type hasbeen observed?. Of sarcomas affecting all skeletal
bones, the distribution between male and female patients
is 1:0.7. Some tumours show a predilection for the bones
of the pelvis, axial skeleton, and long bones, but rarely
the bones of the hands and feet3. With respect to tumour
types, a large study conducted in the United Kingdom
(9146 cases) distributed bone cancer types by morphol-
ogy, with osteosarcoma being the most frequent primary
bone sarcoma (34.2%), followed by chondrosarcoma
(27.2%), Ewing sarcoma (19.3%), and others (19.4%)%. The
incidence also varied with age, such that Ewing sarcoma
was most common in patients 0-9 years of age, osteosar-
coma in those 10-29 years of age, and chondrosarcoma
in those 30-84 years of age?. Interestingly, the incidence

www.current-oncology.com

of chondrosarcoma increased steadily with age. For 2020,
the American Cancer Society (https://www.cancer.org/)
estimates 3500 new diagnosed cases and 1660 deaths. The
incidence varies, with approximately 40% of primary bone
cancers in adults being chondrosarcomas; in children and
adolescents, chondrosarcomas are less common (~6%).

Chondrosarcoma

Cartilage tumours present in various sizes and grades.
Theyrange from benign lesions such as enchondromas and
osteochondromas, to malignant chondrosarcomas. The
latter are part of a heterogeneous group that constitutes
approximately 20%-25% of all primary malignant bone
neoplasms?®. Classical chondrosarcoma can be divided into
grade 1 (low grade), 11 (intermediate grade), and 111 (high
grade) tumours. Other histologic types include periosteal
chondrosarcoma and clear, mesenchymal, and undifferen-
tiated cells. In addition, chondrosarcomas can be further
classified as medullary or peripheral, according to their
position inrelation to the bone marrow. Most are low-grade
lesions originating from cartilaginous dysplastic process-
es (“secondary chondrosarcomas”). The mesenchymal
subtype tends to behave malignantly and presents with
a high propensity to bone metastasis and multicentricity.
To distinguish benign cartilage tumours from low-grade
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chondrosarcomas, a combination of radiographic tech-
niques and histologic analyses is usually required.

Chondrosarcomas contain cells that produce chon-
droid matrix. Interestingly, because of endochondral
ossification, they are commonly found in the bones that
elongate, such as the proximal and distal femur, the prox-
imal humerus, and ribs®. They usually affect people more
than40years ofage, and incidence rates increase with age.
Although there is some evidence that ionizing radiation
might play a causative role, the risk factors for chondro-
sarcoma are unknown’. Deregulation of the Hedgehog
signalling pathway, which is involved in normal bone de-
velopment, can contribute to benign lesions®. Those lesions
can be the precursors to malignant chondrosarcomas,
which are often resistant to conventional chemotherapy
and radiotherapy®.

Most chondrosarcoma tumours grow slowly, and they
rarely metastasize, making for an excellent prognosis
after surgery®. Given their extracellular matrix, low per-
centage of dividing cells, and poor vascularity, they are
relatively resistant to chemotherapy and radiotherapy,
leaving surgical excision as the best treatment available for
intermediate-grade to high-grade tumours. Few patients
present with metastases or recurrences, and approximately
13% of recurrent chondrosarcomas are of a higher grade
than the original tumour®.

Chondrosarcoma and Multicentricity

Multicentricity in malignancy is often difficult to distin-
guish from metastatic involvement. Multicentric tumours
are uncommon, given that they develop at the same time
in more than one organ or site, but without a clonal rela-
tion!®. Conventional chondrosarcomasrarely present with
metastases, and itisrare to observe multicentric behaviour
inmalignant cartilage tumours!!. Other than patients with
mesenchymal chondrosarcomas, the greatest proportion
of individuals with chondrosarcoma do not show multi-
centricity, including patients with multiple exostoses or
with enchondromatosis!?.

Classically, multicentricity has been the accepted
explanation for multiple or metachronous skeletal malig-
nancies when they appear in the absence of visceral involve-
ment!3, Synchronous tumours present simultaneously at the
time of diagnosis or at the time of surgery (contiguouslesions
being ruled out); metachronous tumours are found during
follow-up of patients already having undergone surgical
resection, evidently excluding the possibility of an undiag-
nosed lesion at the time of diagnosis (that is, when it would
be synchronous) or recurrence of the resected tumour'.

After careful evaluation of the patient’s clinical data,
the case described in this report was considered to rep-
resent a rare case of multicentricity. This case study was
approved by the Human Ethics Committee of the Brazil-
ian National Institute of Traumatology and Orthopedics
(protocol no. 16772619.1.0000.5273).

CASE DESCRIPTION

A 63-year-old man was referred from a smalllocal hospital
to the Brazilian National Institute of Traumatology and
Orthopedics, one of theleading hospitalsin Latin America,

specialized in the orthopedics and traumatology fields. He
was admitted in 2018, reporting pain in the right forearm,
which he said had been present for 5 months, with pro-
gressive worsening. In the outpatient clinic, the patient
reported that, previously, in 2006, he had had a tumour
massin the popliteal region, which was resected and diag-
nosed as benign. Years later, in 2010, the patient presented
withrecurrence, and a new resection was performed after
a diagnosis of soft-tissue myxoid chondrosarcoma in the
right popliteal fossa, which led to transfemoral amputation,
with no signs of metastasis.

Once the patient was admitted to our institution
in 2018, he underwent both radiographic and magnetic
resonance imaging examinations [Figure 1(A,B)], which
revealed a soft-tissue mass in the central region of the
right forearm. He next underwent incisional biopsy of
the lesion, and after careful morphologic evaluation and
histologic analysis, the diagnosis of high-grade myxoid
chondrosarcoma was made (Figure 2, showing a tumour
with chondrocytes irregularly dispersed). Surgical re-
section with clear margins was subsequently performed
[Figure 1(C,D)].

However, in 2019, the patient experienced a new local
recurrence, with an indication for transhumeral ampu-
tation. No pulmonary metastasis was observed in chest
computed tomographyimaging (Figure 3), and the patient
did not receive adjuvant therapy, given that the two ma-
lignant findings were considered to be unrelated lesions.
The morphologic and histopathologic characteristics of

FIGURE1 Radiographic and magnetic resonance images. (A) Preoper-
ative lateral radiograph of forearm showing soft-tissue radiopaque mass
in the central region of the limb. (B) T2-Weighted magnetic resonance
image showing the axial section of forearm containing the tumour mass.
(C) Postoperative image showing anteroposterior and resection profile.
(D) Radiograph of the resected surgical specimen.
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FIGURE 2 Histopathology image of the resected high-grade chondrosarcoma under hematoxylin—eosin staining (A) at 100x and (B) 400x original
magnification. The images show disorganized chondrocytes and chondral matrix.

FIGURE 3  Chest computed tomography (CT) of the lungs showing the
absence of pulmonary metastasis.

the tumours led us to the conclusion that this was a mul-
ticentric myxoid chondrosarcoma—an infrequent finding.

DISCUSSION

Multicentric chondrosarcomas are rare and difficult to
differentiate from metastatic disease. Only a few reports
have been published in the literature.

A 1996 study described 8 patients with multicentric
chondrosarcomas!?. Of those 8 patients, 5 had monomer-
ic chondrosarcomas, 3 had disseminated chondrosarcomas,
3 had synchronous involvement, 5 had metachronous in-
volvement, and 1 patient had Ollier disease. Each of the pa-
tients with synchronous chondrosarcomas had single-limb
involvement of the lower limbs. In all 5 patients with meta-
chronous chondrosarcomas, the second tumour involved
a different bone. However, only in 1 patient were the meta-
chronous chondrosarcomaslimited to the lower extremity'2.

Another study described a case in which two separate
sites of chondrosarcoma were found and treated as multi-
centric chondrosarcomas in a patient with Ollier disease'.
Our patient did not have Ollier disease.

Amorerecent case of multicentric chondrosarcomain
a40-year-old female patient described two non-contiguous

chondrosarcomas, one originatingin theleft pelvicregion
and one originating in the right scalp, with no evidence of
visceral or pulmonary metastases!!. Our patient similarly
did not show pulmonary metastasis.

Alongside our report, these few cases are important
to the medical literature, given that interpreting multi-
centric tumours as metastatic tumours could lead to an
erroneous diagnosis and consequently an inappropriate
treatment choice.

SUMMARY

Our patient with multicentric myxoid chondrosarcoma
underwent both transfemoral and transhumeral amputa-
tion. Multicentric chondrosarcoma is an uncommon find-
ing because metastatic processes are more frequent than
multicentric processes. The scarcity of such case reports in
the medical literature confirms the rarity of multicentric
chondrosarcomas and thus the importance of describing
the condition when it appears. The present report might
work to draw attention to the appropriate investigation of
patients with similar characteristics so as to distinguish
multicentric tumours from metastatic events.
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