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The objective was to report on a rare case of chondrosarcoma of the bones of the foot, and

specifically the calcaneus. The patient was a 30-year-old woman with a complaint of pain-

less  nodulation on the lateral face of the calcaneus, which she had had for around eight

years, which then started to present significant pain. Radiography showed a tumor with

imprecise limits, compromising the calcaneus, talus and lateral malleolus. The lesion had

a  destructive, aggressive and osteolytic appearance, with invasion of the surrounding soft

tissues and the presence of points of calcification. Amputation was performed in the mid-

dle  third of the right lower leg, with a histological diagnosis of chondrosarcoma. The case

evolved with local recurrence of the tumor formation and subsequent amputation in the

middle third of the right thigh. One year after the second amputation, the patient evolved

with metastasis from the chondrosarcoma in soft tissues throughout the body and in the

lungs, and she died one year and ten months after the diagnosis was made. Chondrosarco-

mas that involve the calcaneus are rare in young adults, with few reports in the literature.

For  this reason, the present report becomes important in that it shows that even though

this  is a rare condition, it is present in our environment. Early investigation is essential,

especially by means of imaging examinations, with the aim of diminishing the chances of

malignant transformation and consequent complications, so as to avoid death.

©  2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Condrossarcoma  de  calcâneo:  relato  de  caso

r  e  s  u  m  o
de condrossarcoma dos ossos do pé, mais especificamente no calcâneo.
alavras-chave: Relatar um caso raro 
ondrossarcoma

alcâneo

eoplasias ósseas

Mulher de 30 anos, com queixa de nodulação indolor na face lateral do calcâneo havia cerca

de  oito anos, que iniciou com dor importante. A radiografia mostrou um tumor de limites

imprecisos, que comprometeu o calcâneo, o tálus e o maléolo lateral. A lesão apresentou

aspecto destrutivo, agressivo e osteolítico, com invasão de partes moles circunvizinhas e
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presença de pontos de calcificação. Foi feita amputação no terço médio da perna direita, com

diagnóstico histológico de condrossarcoma. Evoluiu com recidiva local da tumoração e, pos-

teriormente, amputação no terço médio da coxa direita. Após um ano da última amputação,

a  paciente evoluiu com metástase de condrossarcoma em partes moles pelo corpo e nos pul-

mões e faleceu um ano e dez meses após o diagnóstico. Os condrossarcomas que envolvem

o  calcâneo em adultos jovens são raros, com poucos relatos na literatura. Por esse motivo,

o  presente relato torna-se importante no sentido de mostrar que apesar de essa ser uma

afecção rara, ainda assim ela está presente no nosso meio. É imprescindível sua investigação

precoce, principalmente por exames de imagem, com o intuito de diminuir as chances de

malignização e, consequentemente, de complicações e evitar o óbito.

©  2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
Introduction

Sarcomas are rare mesenchymatous neoplasms (less than 1%
of all types of cancer) that arise in muscles, endothelium,
cartilage and support structures. The incidence of malignant
sarcomas is low: 1.5 per 100,000 inhabitants. This incidence
results in approximately 8000 new cases per year in the
United States.1 Sarcomas generally have mesodermal origin,
although some are derived from the neuroectoderm, and they
are divided into two groups: bone and soft-tissue sarcomas. It
should be noted that approximately 3% of bone tumors occur
in the foot or ankle.2,3

Chondrosarcomas are tumors that develop during adult-
hood and old age, with maximum incidence between the
fourth and sixth decades of life. They account for approx-
imately 20–25% of bone sarcomas, but involvement of the
calcaneus is rare. They preferentially affect the flat bones,
especially the scapular and pelvic belts, but may also affect
the diaphyseal parts of the long bones. They may arise
primarily or secondarily, as malignant transformation of
enchondromas or, more  rarely, from the cartilaginous cover
of osteochondromas.2,3

Chondrosarcomas have an indolent natural history, and
patients typically present with pain and tumefaction. Radio-
logically, the lesion may have a lobular appearance, with
mottled, spotty or ring-like calcification of the cartilaginous
matrix. It is difficult to distinguish low-grade chondrosarcoma
from benign lesions through radiographs or histological exam-
ination. For this reason, clinical history-taking and physical
examination are fundamental steps in the diagnostic reason-
ing.

The objectives of this case were therefore to report on a
rare case of chondrosarcoma of the calcaneus in a young adult
patient with several complications, and to review the litera-
ture on this subject.

Case  report

The patient was a 30-year-old white woman who was assessed
in the outpatient clinic of Hospital das Clínicas, School of

Medicine of the Federal University of Goiás, with a history of a
sprained right ankle that she had suffered approximately eight
years earlier, with subsequent appearance of painless nodula-
tion on the lateral face of the calcaneus. The tumor formation
Editora Ltda. Todos os direitos reservados.

had gradually increased in volume and the patient started
to present a painful condition. For this reason, at a hospital
elsewhere in the same state, the tumor was resected. However,
complete healing was not achieved and the operative wound
continued to be open, with active secretion.

On physical examination, the right foot and ankle were
seen to be very swollen, with tense and shiny skin. There
were two fistulas in the lateral region of the calcaneus, with
yellowish secretion. The foot was in the equinus position
and was painful on palpation. Radiography showed a tumor
with imprecise limits that compromised the calcaneus, talus
and lateral malleolus. The lesion presented a destructive,
aggressive and osteolytic appearance, with invasion of the sur-
rounding soft tissues and presence of points of calcification in
the tumor formation (Fig. 1).

The initial chest radiograph had a normal appearance.
Macroscopically, the tumor tissue presented a straw-yellow
color, and anatomopathological examination indicated that
this was a chondrosarcoma. One month after the initial con-
sultation, amputation was performed in the proximal third
of the right foot, but healing of the operative wound did not
take place and there was elimination of necrotic material and
yellowish secretion. Radiography of the amputation stump
showed an osteolytic lesion in the amputated tibia, and this
was considered to be recurrence in the amputation stump
(Fig. 2).

Six months after the first amputation, the patient was
admitted to the hospital. A chondrosarcoma was observed
in the amputation stump of the tibia and a new amputa-
tion was performed in the middle third of the right thigh
(Fig. 3A). One year later, the patient returned to the outpatient
clinic with a complaint of dyspnea, with a compromised gen-
eral condition and nodulation of rubbery consistency over the
entire body. Biopsies on these lesions revealed the presence of
soft-tissue metastasis from the chondrosarcoma. Chest radio-
graphy revealed metastatic nodulation in both lungs (Fig. 3B).
The patient died later in the week of the return visit, approxi-
mately one year and ten months after the diagnosis.

Discussion
Chondrosarcomas are malignant bone tumors character-
ized by the production of neoplastic cartilage and are
the second commonest variety of matrix-producing malig-
nant bone tumor. They are morphologically subdivided into
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Fig. 1 – Radiographs of the right foot and ankle in anteroposterior view (A) and lateral view (B), showing lesion of
destructive, aggressive and osteolytic appearance, with invasion of the surrounding soft tissues and the presence of points
of calcification in the tumor formation.

Fig. 2 – Radiographs of the amputation stump in anteroposterior view (A) and lateral view (B), showing an osteolytic lesion
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n the amputated tibia.

ntramedullary and conventional juxtacortical variants, with
lear, undifferentiated and mesenchymal cells, and 90% are of
onventional chondrosarcoma type.4

They generally develop as intramedullary lesions and
ffect the scapular and pelvic belts more  frequently than the
eet. Among the chondrosarcomas affecting the bones of the
oot, those that affect the calcaneus are more  common.5,6

hey may be primary or secondary and, in the latter
ase, they represent malignant transformation of enchondro-
as  or osteochondromas. Furthermore, they are commonly

ssociated with the hereditary syndrome of multiple exos-
osis in 6% of the cases.7,8 Since osteochondromas are
ommonly asymptomatic, the patients are unaware of the
xistence of the lesion, such that sudden pain and rapidly
rowing pain are the clinical manifestations of suspected

alignancy, along with focal compressive neuropathy.9 The

rocess of malignant transformation occurs at a frequency of
%.7
Chondrosarcomas are the second commonest type of
bone neoplasm among the malignant primary bone tumors.
The behavior of these tumors is variable, ranging from a
slow-growth form with little possibility of metastasis, to
an aggressive sarcomatous form with a high likelihood of
metastatic transformation. They affect males and females
equally, without any preferential age. They are predominantly
observed in individuals between their fifth and sixth decades
of life and are more  frequently seen in the appendicular skele-
ton. Clinically, they are characterized by insidious, progressive
and long-duration pain.

The diagnosis of calcaneal chondrosarcoma is made radio-
logically. Thus, several methods are used for detecting these
neoplasms, such as conventional radiography, computed
tomography (CT) and magnetic resonance imaging (MRI).10
The nodular growth pattern of the cartilage produces radio-
graphically prominent endosteal scalloping. The calcified
matrix appears as foci of flocculent density, and mottled,
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Fig. 3 – Anteroposterior radiograph of the right thigh showing amputation in the middle third of the femur (A).
Posteroanterior radiograph of the chest showing metastatic nodulation in both lungs (B).
“popped”, spotty or ring-like calcification of the cartilaginous
matrix.11 One good option for following up patients who
present some type of bone tumor alteration is to use serial
radiographs in order to study malignant transformation. In
these, it may be possible to differentiate between lesions with
well-defined and indistinct margins, or to note that the lesion
increases in size, or to note that its mineralization takes on
the appearance of opaque glass.7 Radiography of the right
foot of our patient showed a tumor with imprecise limits that
compromised the calcaneus, talus and lateral malleolus. The
lesion had a destructive, aggressive and osteolytic appearance,
with invasion of surrounding soft tissues and the presence of
points of calcification in the tumor formation.

Relative radiolucency inside a previously mineralized
region of the cartilaginous cover also implies the possibility
of sarcomatous degeneration. Although the thickness of the
demineralized cartilaginous cover is generally less than 1 cm
in benign osteochondromas, it is generally more  than 2 cm
when malignant transformation occurs. Evidence regarding
the thickness of the cartilaginous cover is generally, but not
always, a reliable sign of malignity or benignity. The more
radiotransparent the tumor is, the higher the likelihood that
it will be of high-grade. Slow-growing low-grade tumors cause
reactive thickening of the cortex, while high-grade neoplasms
that are more  aggressive destroy the cortex and form a soft-
tissue mass.7

CT is an excellent auxiliary method for diagnosing
osteosarcomas and chondrosarcomas. It provides significant
improvement in determinations of the morphological mod-
ifications resulting from benign or malignant disease, along
with high-quality images with excellent anatomical resolu-

tion and reduced levels of artifacts.10 In many  studies, CT has
presented very high sensitivity for detecting morphological
alterations caused by neoplasia (between 80% and 100%), and
has shown the primary origin of the lesions, with excellent
viewing of radiopaque areas and the number of neoplastic foci
present.10 This high sensitivity rate has been demonstrated by
the capacity that CT has for showing the extent of the lesion,
its depth and the involvement of the adjacent soft and hard
tissues, with reduced levels of technical artifacts. Thus, the
radiograph pattern of chondrosarcomas, observed using CT,
may help and facilitate the final histopathological diagnosis,
through the individual characteristics of these lesions, which
may be identified and analyzed through qualitative studies.
Moreover, CT is a safe method for determining the morpho-
logical alterations caused by malignant and benign neoplasia
and shows the relationship between the lesion and the adja-
cent tissues, and also the degree of infiltration and depth of
the tumor mass. In this manner, the prognosis can be bet-
ter established and therapy that is more  appropriate can be
administered.10

To treat chondrosarcomas, it is important to separate them
into two major groups seen in imaging examinations: localized
and aggressive lesions. Localized lesions are of low histo-
logical grade, with little possibility of metastasis. Thus, the
treatment consists of wide resection of the lesion, which
makes it possible to conserve the bone adjacent to the tumor.9

In aggressive cases, the histology points toward intermedi-
ate and high-grade tumors, which are treated by means of
amputation.12

It is important to seek to maintain the patient’s inde-
pendence. Proximal amputation increases the morbidity and
mortality. Wide resection of the calcaneus in cases of malig-
nant lesions can be performed, followed by reconstruction
using osteomyocutaneous flaps from the fibula in order to

achieve functional recovery. The most frequent local compli-
cations are hematomas and skin necrosis, with a mean graft
consolidation time of six months.13
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In the present case, it was decided to amputate the limb,
ut with the development of effective chemotherapy, salvage
urgery on the limb has become the preferred treatment for
rimary bone sarcomas. Currently, 90% of the patients with
arcomas in limb extremities can successfully undergo sal-
age surgery on the limb.13 Nonetheless, it is also worth noting
hat there are still great doubts in relation to limb salvage
urgery for the foot, given that because the foot has a compart-
entalized structure, it enables early involvement of bones

nd the adjacent soft tissues, which leads the great majority of
hysicians to choose to amputate the limb. However, depend-

ng on the size and location of the tumor in the foot, surgical
argins may be attained in calcaneal tumors when the neu-

ovascular structures of the tarsal tunnel remain unimpaired.
uch situations provide the option of tumor resection and sub-
equent reconstruction and salvage of the limb, using bone,
uscle and skin grafts, thereby ensuring that the patient con-

inues to have a body part that is essential for physiological
ocomotion.

Survival will depend on achieving complete control over
he primary neoplasm so that spreading into neighboring tis-
ues and occurrences of metastatic foci are avoided. In this
egard, the first surgical intervention should have the main
im of performing resection that is wide enough to prevent
ocal recurrence. For this to be achieved, surgical margins of

 cm on all sides are necessary, thereby leading to cure for
lmost all patients and resulting in 10-year survival of 97%.7

ide resection of cases of chondrosarcoma of the thoracic
all is advocated by some authors because of the difficulty

n making a preoperative histopathological diagnosis, thereby
epresenting a form of prophylaxis against future complica-
ions such as metastases.14 In this sense, the first surgical
ntervention made in the patient of the case presented in
his study does not seem to have been the best therapeutic
pproach, given that the lesion recurred and that pulmonary
etastasis subsequently occurred. This corroborates the idea

hat wide intervention, although considered to be radical by
ome authors, is in many  cases the best therapeutic option
nd has an influence on the patient’s survival.
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